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NOTICE AND DISCLAIMER

Alpha-Omega Services, Inc. and its contractor General Electric Company ("Contractor") solely for the use
of the U.S. Nuclear Regulatory Commission (NRC) in licensing the AOS Radioactive Material Transport
Packaging System ("AOS Transport Packaging System") prepared this report. Alpha-Omega Services,
Inc., and/or its Contractor assume no responsibility for liability nor damage, which may result from any
other use of the information disclosed in this report.

The information contained in this report is believed to be an accurate and true representation-ofdthe facts
known by or provided to Alpha-Omega Services, Inc., and/or its Contractor at the time this report was
prepared. Alpha-Omega Services, Inc., and/or its contractor and the individual contributors-to this report
make no express nor implied warranty with respect to the accuracy, completeness, or usefulness of the\//
information contained in this report, other than for the licensing of the AOS TransportPackaging System or
that the use of any information disclosed in this report may not infringe privately owned rights,<including
patent rights.

The printed copy of this report, as submitted to the NRC, contains PDFfiles, oneor more f which tains
hyperlinks to other files (within the report) or to the Internet. Thesehyperlinks are either inoperable or are
not essential to the use of the filing. Any material referenced by hyperlinks to the Internet that was
essential for use of this filing has been submitted as part/of the'filing. Any.jmaterial referenced by a
hyperlink to another PDF that was essential for the use of this filing has either been included by reference
or submitted as part of this filing.
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1.1 INTRODUCTION

Note: Unless indicated otherwise, all information related to the Model AOS- 100A is also applicable
to the Model AOS- I OOA -S.

This Safety Analysis Report (SAR) describes and evaluates the Alpha-Omega Services, Inc. (AOS),
Radioactive Material Transport System (AOS Transport Packaging System). This SAR supports the
AOS application for licensing a new packaging design for the transportation of radioactive activated
materials, in solid form, in "Normal" or "Special" form encapsulation, in quantities based upon the decay
heat of the material or package shielding characteristics.

AOS contracted with General Electric (GE) Hitachi Nuclear Energy, to develop and license a family of
radioactive material transport packaging to convey in "Normal" and "Special" forms, Type B quantities
of activated materials. The product family encompasses a group of transport packaging that is scaled up or
down from a basic design, the Model AOS-100 transport package. Figure 1-1 presents an isometric view
of the Model AOS-1OA/AOS-100A-S packaging. In addition, there are variations, such as shielding
materials, size and number of bolts, foam density, and seal materials. Only the cask structure is a true
scale of the basic design, with minor variations to accommodate the standard size of components or
features in the different scaled versions.
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Figure 1-1. Transport Package, Isometric View - Models AOS-100A and AOS-10OA-S
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This SAR documents four (4) model sizes - 025, 050, 100, and 165 - with variations of shielding materials
(tungsten alloy or carbon steel) and a double-ended feature (access to the cavity area from both ends) on
the Model AOS-100A-S. Another variation is that the Model AOS-025 transport package's cask is entirely
enclosed by the impact limiter structure, while in all other models, the impact limiter only partially covers
the cask.

Table 1-1 presents a summary of the AOS Transport Packaging System. The model nomenclature
is as follows:

AOS-XXXY-Z

where:

XXX represents the scaled value from the basic design, Model AOS-100:

" Model AOS-025 is 25% of the size of the Model AOS-1 00
• Model AOS-050 is 50% of the size of the Model AOS-10•/\

* Model AOS-165 is 65% greater in size than the Model'AOS-100

Y is either "A" for tungsten alloy, or "B" for carbon 1stel, shielding
(B applies only to Models AOS-1 00B and AOS-1 65B)

Zis "S" to identify the particular packaginýgas-doible-ended and-that'there
is a lid on each end of the cask (S applies only to the Model AOS--100A-S)

Calculations, engineering logic, and all related documents, which'cdemonstrate compliance with 10 CFR 71
[1.1] and IAEA TS-R-1 [1.2] regulations, are-presented in subsequent chapters of this report.

The AOS Transport Packaging Syystem's design, fabrication-,' and operation conform to the AOS Quality
Assurance Program, PR9000 [1.3]. The U.S. NUclear-.gulatory Commission (NRC), in compliance with
Reference [1.3], Subpart /H, has approved AOS P\R9 under Docket No. 71-0086.

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1100, and AOS-165 Transport Packages, Rev. B
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This SAR documents four (4) model sizes - 025, 050, 100, and 165 - with variations of shielding materials 
(tungsten alloy or carbon steel) and a double-ended feature (access to the cavity area from both ends) on 
the Model AOS-100A-S. Another variation is that the Model AOS-025 transport package's cask is entirely 
enclosed by the impact limiter structure, while in all other models, the impact limiter only partially covers 
the cask. 

Table 1-1 presents a summary of the AOS Transport Packaging System. The model nomenclature 
is as follows: 

AOS-XXXY-Z 

where: Q 
XXX represents the scaled value from the basic design, Model AOS~O: 
• Model AOS-025 is 25% of the size of the Model AOS-1 00 

• Model AOS-050 is 50% of the size of the Model Aos(1'60~ 
• Model AOS-165 is 65% greater in size than the MOdel'~-100 

Yis either "A" for tungsten alloy, or "B" for carb~~t, shieldit:1g 
(B applies only to Models AOS-100B and AOS-165B)~ , 

Zis "S" to identify the particular paCkagi~Jble-ended and-that,there 
is a lid 0[1 each end of the cask (S appl~s only t6 the MOd~JOOA-S) 

Calculations, engineering logic, and all rel~~ts, whicJdemonstrate compliance with 10 CFR 71' 
[1.1] and IAEA TS-R-1 [1.2] regulation{, are-presented in 'Subsequ~nt chapters of this report. 

The AOS Transport Packaging ~m'~ejgn, f~ ~ operation conform to the ADS Quality 
Assurance Program, PR9000 [1.3]~-r:~ U.S. ~Uclear~E!3gGlatory Commission (NRC), in compliance with 
Reference [1.31. Subpart H. has approveVooo. under Docket No .. 71·00B6. 

V 

. 
AOS Radioactive Material Transport Packaging System Safety Analysis Report 1-3 
for Model AOS-025, AOS-OSO, AOS·100, and AOS·165 Transport Packages, Rev. B 



Table 1-1. AOS Transport Packaging System Dimensions and Cg Location - All Models

Dimensions
0 (cm / in.)
o) PackagingPackaging Cask Cavity Weighta Cg Locationb

Model OD Height OD Height OD Height (kg I lbs.) X Y Z

28.96 39.62 17.78 22.86 4.14 12.70 71.4 19.05 19.05 26.34
11.40 15.60 7.00 9.00 1.63 5.00 157 7.50/ 7.51 \10.37

57.96 79.25 35.56 45.72 8.26 25.40 511 41,91 /41-9,1 46.28
AOS-050A III /

22.82 31.20 14.00 18.00 3.25 10.00 1,126 e.50 \16,5b /.
115.93 158.50 71.12 91.44 16.51 50.80 3,950/\ 91•.44 89.15/ 80.03AOS-100A I 45.64 62.40 28.00 36.00 6.50 20.00 8, 700 \36.00' \35.10 \1.51

115.93 158.50 71.12 91.44 16.51 50.80 3,232\ 91.44 89.,1\5 /80.03
AOS-100B III

45.64 62.40 28.00 36.00 6.50 20.90/ 7\,125 '\36.00 35.10' 31.51

115.93 158.50 71.12 91.44 16.51 50.80 3,901 91.44 )89.15 80.03
AOS-100A-S II N I

45.64 62.40 28.00 36.00 6.50/ 20.00 8,600 36.00/ 35.10 31.51

191.26 264.16 117.35 150.88 27.23 83.82 18,234 152.40 121.41 121.92
AOS-165A I

75.30 104.00 46.20 59.40/,\10.712 33.00 40,200 60.00 47.80 48.00

191.26 264.16 117.35 150ý88 27.23 83.82 15i,535 152.40 121.41 121.92
AOS-165B I N NI /

75.30 104.00 46.20 59.40\ 10.72 3'.00- __3/4,250 60.00 47.80 48.00

a. All AOS Transport Packaging Sys

b. Refer to Figure 1-2.
stemr models havedime~nsions greater than 10 cm (4 in.).

'V

)
V
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Table 1-1. AOS Transport Packaging System Dimensions and Cg Location - All Models 

>- Dimensions ... (cm fin.) 0 
CI Packaging 

Cg Locationb CI) Packaging Cask Cavity - Weighta III 

Model 
() 

OD Height OD Height OD Height (kg fibs.) X Y Z 

28.96 39.62 17.78 22.86 4.14 12.70 71.4 19.05 1~ 26.34 
AOS-025A III 

/7.51 ""10.37 11.40 15.60 7.00 9.00 1.63 5.00 157 7.50/ 
\ 

/ , 
57.96 79.25 35.56 45.72 8.26 25.40 511 4~,91 /41:9\1 46.28 

AOS-050A III j 

<i6.5O "'-16.50 
/ 

22.82 31.20 14.00 18.00 3.25 10.00 1,126 )8.22 
'V 

115.93 158.50 71.12 91.44 16.51 50.80 3,959~ 91:4~ 89.15/ 80.03 
AOS-100A II 

, 
/ 

'36.00" 
"-

45.64 62.40 28.00 36.00 6.50 20.00 8,7~0 ,,35.10 ~1.51 
"-

"- "- , , 
115.93 158.50 71.12 91.44 16.51 50.80 3,232", 91.44 89.~5 /80.03 

AOS-100B III 
, 

20.90/ "'z,125 "-~6.00 ' '0/ 45.64 62.40 28.00 36.00 6.50 \ 35.10 31.51 
"- "- \ 

)89.15 115.93 158.50 71.12 91.44 16.51 50.80 3,90,1 91.44 80.03 
AOS-100A-S II /1 , I 

45.64 62.40 28.00 36.00 6.50/ 20.00 '" 8,600"'- ..... 36.00/ 35.10 31.51 
1 

r 
th82 1'8,234 152:.40 191.26 264.16 117.35 150.88 27.23 121.41 121.92 

AOS-165A I 1 1 "- / 
I I 

40,200--75.30 104.00 46.20 59.40./ ",,10.7j2 33.0~ 60.00 47.80 48.00 
/ 

27,23 157535 191.26 264.16 117.35 150,88 83.82 152.40 121.41 121.92 
AOS-165B I 

, 
" / 

59.40" 33:00~ /r 75.30 104.00 46.20 10;72 _~4,250 60.00 47.80 48.00 
1 

a. AI! ADS Transport Packaging System modelS-ha~ime'nsions grekter than 10 cm (4 in.). 

b. R.f."o Hgu", 1-2. 0 ~ 
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Figure 1-2. Center of Gravity - Model AOS-100

Note: The dimensions (in inches) shown are for the Model AOS- 100; however, the Cg locations
are the same for all transport packaging system models.
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Figure 1-2. Center of Gravity - Model AOS-100 

Note: The dimensions (in inches) shown are for the Model ADS· 100; however, the Cg locations 
are the same for all transport packaging system models. 
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1.2 PACKAGE DESCRIPTION 0
1.2.1 Packaging

Each AOS transport package consists of three (3) main components:

* Cask
* Overpack (Impact Limiter)

Lid Seal

The cask component is made of 300 series stainless steel (SS300) material. Tung ten<alloy or carbon
steel materials are embedded within the cask body and lid plug cask components, to enhance the cask
assembly's shielding capability. Aided by the seal, the cask also provides containm ent to the radioactive• / \ \. \-
material content. The impact limiters attach to one another by eight (8) turnbuckles, covering each end of
the cask. These packaging components, constructed of 300 series stainless steel (SS300),thin shell>filled
with polyurethane foam, mitigate the mechanical and thermal loads generated d'uring Norml and
Hypothetical Accident conditions of transport. < /

All transport package models use a metallic, double "C" cross-section sealin the lid joint.7 1 \ý \ /.-
The Transport Packaging System is designed such that the content heat,will be dissipated throughout the
system, in a natural manner. There is no other means of cooling, (such as a liquid-tank) in the design.

Each main component is described, in detail, in thefollowing paragraphs.-

In addition to these three main components, other components-are also used, to enhance or support
operational design functions (refer to Section-1-:2-.1.4):

* Liners and plates, to add shielding capability;/7/--> 0 •
Shipping cradle or pallet,,to support the package during transportation;

* Tie-down devices, either straps or'turnbuckles, are-used to tie down the packages during
transport; and

* Personnel barriers, which enclose the package during transportation, to provide a barrier
between the public and the package.

0
1-6 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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1.2 PACKAGE DESCRIPTION 

1.2.1 Packaging 

Each AOS transport package consists of three (3) main components: 

• Cask 
• Overpack (Impact Limiter) 

• Lid Seal ~ 
The cask component is made of 300 series stainless steel (SS300) material. TUngsten~~ or carbon 
steel materials are embedded within the cask body and lid plug cask component( to ennar.lce th~ cask 
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All transport package models use a metallic, double "C" cro/s"ection~al in t~oint. 

The Transport Packaging System is designed such that the con~ent heat'will be dissipated throughout the 
system, in a natural manner. There is no other means of CbOling~ as ~liqui.dJank) in the design. 
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In addition to these three main components, ot~r co~onents~are also used, to enhance or support 
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• Liners and plates, to add Shiel~g capabili~; __ .~ > . 
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1.2.1.1 Cask

The cask is a cylindrical structure with a cavity to contain its payload. The cask structure is composed of
seven (7) major components:

* Outside shell

* Cavity cylinder

* Shielding cylinder

* Shielding plugs

* Cask bottom plate

* Lid

* Lid plug

I The outside shell and cavity cylinder interlock to encase the shielding cylinder-, Ahich is a componentwmade
of tungsten alloy or carbon steel; A weldment attaches the upper portion of the cavity cylinder, with its
lower portion encasing the shielding cylinder.

The function of the shielding cylinder and plugs is to enhance the shielding characteristics of the cask. ToThe~un . . •/' \ '\f / "t.Ath '

provide shielding in the axial direction, the lid plug is plac•d'in the open end of-the cavity. At the cavity's
closed end, the shielding plug is encased between the cavity bottom w~all and cask/bto plate. The
shielding plug encased on the lid plug is of the same size 'andaterial (tungsten-alloy or carbon steel) as
the one encased at the bottom of the cask.

The lid consists of a flat disk, with recessed areaseconcentric with the bo t, oles on the top surface. This
feature is to protect the bolts from impact loads.he\groove on the bottom surface of the lid houses the
seal, as well as a central recess to accommodate the lid'p~lug com'ponent.

Additional cask assembly components ýare'lid'boltsand port~plugs with their threaded pipe plugs-, 0-Ring
seals, and port plug covers. < Vt \

Both the lid and the cask bottom plate are [coc-ted-below the surface of the cask's outside shell, for
protection during impact events. Figure\ 1-3 pre'sents an is~ometric view of the Model AOS-1 OOA cask.

AOS Radioactive Material Transport Packaging System Safety Analysis Report 1-7
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

• 

• 

• 
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• Shielding plugs 
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seal, as well as a central recess to accommodate the lid'plug com[lonent. 
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seals, and port plug covers. < V ~ . ~ v 
Both the lid and the cask bottom plate are located_below the surface of the cask's outside shell, for 
protection during impact events. FigUr~'v an~ometric view of the Model AOS-t DDA cask . 

. \> 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100; and AOS-165 Transport Packages, Rev. B 

1-7 



DRAIN PORT CLOSURE

VENT PORT CLOSURE
U

CASK

LID PLUG

LID**\

LID BOLTS

SEAL TEST
PORT CLOSURE

>~ SEAL
RETENTION

SEAL SCREWS

-\
FLATHEAD
SCREWS

Figure 1-3. Typical Cask, Isometric View - Model AOS-100A

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, Rev. B

1-8

I

1-8 

~.",.", 
.", .", 
.", .", 
.", .", 

DRAIN PORT CLOSURE 

VENT PORT CLOSURE 

.. ,'l.. ... 
~ 

• . 

TRUNNION 
BOLTS 

/COVER 
~ / 7~~ '. 

TRUNNION \ 

BUSHING FLATHEAD 

SCREWS 

.",.", • . ~ SEAL •. , ""N"'-....... 
'" LID SOL TS 

SEAL TEST 
PORT CLOSURE 

Figure 1-3. Typical Cask, Isometric View - Model AOS-100A 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-l00, and AOS-165 Transport Packages, Rev. B 

• 

• 

• 



Containment for the AOS Transport Packaging System (containment boundary) is provided within the cask
component. The dashed lines in Figure 1-4 illustrate the containment boundary, typical to all models. (For
further details, refer to Chapter 4, "Containment.")

There are two (2) penetrations into the cask cavity, located in the cask's top and bottom regions of the side
surface. These cavity penetrations are used to drain and vent the cavity. The third penetration, located in
the lid, is used for testing the seal's leak tightness.

To augment the shielding characteristics of the AOS Transport Packaging System, Models-AOS-025A,
AOS-100A, AOS-100A-S, and AOS-165B require the use of a liner or plate, to convey certain quantities of
radioactive materials. Illustrations of these liners/plates are provided in Appendix 1.4. To meet-temperature
and dose rate regulation requirements, a personnel barrier structure (refer to Section<l4 .2.1).4) can be
added to the package assembly for certain types of shipments. Figure 1-5 through Figure 1-8/provide

isometric views of each model's packaging (Model AOS-025A, AOS-050A, AOS,-.10,A/AOS-100A-S, and
AOS-165A, respectively).

The AOS Transport Packaging System design does not require specific arrangement of the contents, other
than those previously discussed, within the cavity for thermal, shielding, and/or criticality performance.
However, baskets or racks can be used to shore the payload. These baskets \or racks are týpically made of
aluminum or stainless steel material, and designed for the payllad geomr
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The lid component is connected to the cask body socket cap bolts. Table 1-2 presents the pertinent
information of each set of bolts, for each AOS Transport Packaging System model.

Table 1-2. Bolt Evaluation - All Models

Model and Ambient Temperatures

AOS-025 AOS-050 AOS-100 AOS-165

Item 100F-1 -40oF 100 O°FI10FI -40-F 1 -jj J 40-F

Bolt size (in.) 3/8 1/2 7/8 / / 1\1/4 )
Number of threads per in. 16 13 9 \ 7 /

Number of Bolts 8 10 14 20

Torque, ft-lb 30 62.5 500 1,000""

Normal Conditions of Transport

Axial Stress/Sm 0.08 0.07 0.17 0.15 1\0.40\\ 0.36" 0!30 0.27

Shear Stress/0. 6 Sm 0.26 0.25 0.22 0/21 5.30 '0:28/ 0.20 0.20

Rt 2 + Rs 2  0.07 0.07 0.08 0.06 0.25 ' --0.2-1-- 0.13 0.12

Se/1. 3 5 Sm 0.46 0.44 0.42 "" 0.39 0.6'• 0.62 0.46 0.44

Accumulated _ 0---
Fatigue Usage 0.07 0.06 015 0.13 37 0.27

Hypothetical Accident Conditions of Transport/ -

Head-On Drop / A

Axial Stress/0.7Su 0.48 0.62 -0:60___ /0.74 0.76 0.82 0.87 0.96

Shear Stress/O..42Su/ -0.20 0.\19 \0.17 0.16 0.23 0.22 0.16 0.16

Rt2 + Rs2  0 7 ~'-0.42~ 0./39 0.58 0.63 0.72 0.78 0.94

Side Drop

Axial Stress/0,7S \ 0.06/ 0.05 0.13 0.11 0.30 0.28 0.23 0.21

Shear Stressf0.42Su \0.20), 0.19 0.17 0.16 0.23 0.22 0.16 0.16\ \\ \ ________

R 2s >0.04 0.04 0.04 0.04 0.14 0.12 0.08 0.07

Cor~er Drop\ \C N-r°.

\AxialStress/,.71SU 0.27 0.34 0.37 0.43 0.55 0.58 0.50 0.53
\ I\ 1'

Sh'ear Stress/0.42Su 0.20 0.19 0.17 0.16 0.23 0.22 0.16 0.16

\ /Rt 2 +Rs 2 0.11 0.15 0.16 0.21 0.36 0.38 0.28 0.31

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

1-11

• 

• 

< 

• 

The lid component is connected to the cask body socket cap bolts. Table 1-2 presents the pertinent 
information of each set of bolts, for each AOS Transport Packaging System model. 
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Figure 1-5. Transport Package, Isometric View - Model AOS-025A
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1.2.1.2 Overpack (Impact Limiter)

The overpack (impact limiter) is a major component consisting of a thin-walled cylindrical shell, with a dish
head at one end and a flat disk at the other end. At the flat-disk end, there is a cylindrical recess, with an
internal profile identical to that of the cask end profile. This cavity accommodates the cask in the transport
configuration. Figure 1-9 presents an isometric view of the impact limiter.

Twelve (12) squared ribs are attached to the inside wall of the cylindrical recess section. Eight (8) of these
ribs extend beyond the flat disk plate, to be used as turnbuckle attachment points. The turbuckles are
used to join each impact limiter, to partially enclose the cask component. For the Model AOS-025, the two
(2) impact limiters entirely cover the cask, and the tumbuckles are replaced with "J" . A secuity seal
is placed across either the turnbuckles or "J" hooks, to provide visual proof of any unaized opening of
the package. Figure 1-10 illustrates the security seal installation across these devices.

SPHERICAL DISH

COVER PLATE

OUTER CYLINDRICAL
RING

/i WIRE ROPE SWAGE
SOCKET ASSEMBLY

y
CYLINDRICAL RING T

POLYURETHANE FOAM

RIBS ,

PLATE

/
TURNBUCKLE

SPACERS CONICAL RING

J.
Figure 1-9. Typical Overpack (Impact Limiter) - Isometric View
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1.2.1.3 Lid Seal

The lid seal used in the design is a stainless steel and silver (metallic) double "C" cross-section
arrangement. (Refer to Figure 1-11.) The seal design provides a means for leak testing between the two
"C" cross-sections, by way of the cask lid's Test port feature.

0.107 * 0.001

T

Figure 1-11. Lid Seal - Metallic (S

Notes: The spring's compression r
and surfaces being sealed.

The dimensions providedir

All dimensions are in inche.

ouble "C" Coss-Section Arrangement

act between the seal surface

Model AOS- I OOA transport package.
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1.2.1.4 Other Components

In addition to the major components, the AOS Transport Packaging System uses others components
or structures, in support of its operations. A series of liners and shielding plates enhances the shielding
characteristics in some of the Transport Packaging System models for the shipment of specific content.
Refer to Table 1-6, "Activity Limits - All Models," for the requirements of when to use these
shielding devices.

A transport pallet or shipping cradle is used to provide a base to the package, for tying down *the package
during transport:

* Models AOS-025 and AOS-050 - Pallet straps to the truck bed

" Models AOS-100 and AOS-165 - Shipping cradle attaches to the truck bed

The personnel barrier is a structural steel-form weldment, five-sided frame, with \each.paneI overed with a
mesh or screen material. Its function is to keep unauthorized persons away from the\transpor padckage
surfaces during transport, and provides a means to meet temperature and dose rate regulation/ \ .
requirements. The personnel barrier attaches to either the transport pallet. (Models AOS-025 and AOS-
050) or truck bed (Models AOS-1 00 and AOS-1 65).

Tie-down devices, either straps or turnbuckles, are used to/tie down the packages during transport.

These referenced components are illustrated in Figure 1-5 through Figure 1-87for the Model AOS-025A,
AOS-050A, AOS-1 00A, and AOS-1 65A transport packages, respectively.
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1.2.2 Fabrication Codes and Standards and Acceptance Tests

The AOS Transport Packaging System fabrication is controlled by the Codes, Engineering Specifications,
and Standards listed in Table 1-3. In, addition, Table 1-3 lists the Safety Classification of all major system
components, per Reference [1.4] guidelines.

Table 1-4 presents a summary of the acceptance tests imposed on each AOS Transport Packaging
System model.
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Table 1-3. Codes and Standa/rds fbr Design, Fabrication, and Testing/ \
/ /Component Safety Group

7 Containment Criticality Other Safety

.Primary "
Vessel;
Bolts,
Piping, "' Structural Neutron
Fittings Support Shell, Shielding,

Package and Structure/ Bolts, Piping Heat
Components Closure Primary Neutron, Gamma and Secondary and Lifting Transfer Tie-Down Impact
or Features Bolts Seal Absorber Shielding Closure Seal Fittings Lugs Devices Devices Limiters

Safety A A \ B /1/ B I B B A B A
Classification A/ B B B

Sec/ill, /
B&PV Code Division 1 Sec VIII,
Section Sec. .II, Division 3 Sc/ <III, Division 1, Subsections NG and NFSection "Subsection "Division 1

NG ) _____

S'AE'AM S/!• -• • ,,

Material WB-2000 NG-2000 T-21014_/ N.F-2000 NF-2000 NF-2000 NG-2000 NF-2000 UG
Requirements Class3\ 3\---

Forming, Fitting, WB40NG40 FFrn-0WB-4200 NG-4200 N O0 NF-4200 NF-4200 NG-4200 NF-4200 UG
and Aligning / _ ___\_

Welding WB-4400 NG-4400 NF-4406 / / NF-4400N NF-4400 NG-4400 NF-4400 UW

Qualification of 2
Weld Procedure WB-4300 NG-4300 NF-4300 NF-4300 NF-4300 NG-4300 NF-4300 UW
and Personnel 7

Weld Heat '
Treatment WB-4600 NG-4600 NF-4600 N N744600 NF-4600 NG-4600 NF-4600 UW

' /N

Examination WB-5000 NG-5000 NF-5000 _\NF-5000/ NF-50/00 /NG'5000 NF-5000 UW/UG

Guidelines Per Per \"
Acceptance ANSI Gamma Applicable ANSI ANSI / ANSI PerTable
Testing WB-6000 N14.5 Scan Test TM Code N14.5 N14.6 .ragr.ph N14.6 8.4

B311-2002 Standards /8.1
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Table 1-3. Codes and Standa~or Design, Fabrication, and Testing 

/ " . 

Component Safety Group 

Package 
Components 
or Features 

Safety 
Classification 

~ / 
'. Primary 

Vessel;' 
Bolt~, 

Piping, 
Fittings 

and 
Closure 

Bolts 

A 

Primary 
Seal 

A 

/ Cri~icality 

Support 
Structurel 
Neutron 

Absorber' 
Gamma 

Shielding 

Structural 
Shell, 
Bolts, 
and 

Closure 
Secondary 

Seal 

8 

Other. Safety 

Neutron 
Shielding, 

Piping 
and 

Fittings 

8 

Lifting 
Lugs 

8 

Heat 
Transfer 
Devices 

A 

8&PV Code 
Section 

Sec. III, Division 3 D~~~~~~'/~ () ~)c.III'ADiViSion 1, Subsections NG and NF' 
Subsection /\ 

NG / I 

Material 
Requirements 

Forming, Fitting, 
and Aligning 

W8-2000 

W8-4200 

SAE~AMSi ~ /2 
NG-2000 T-21014 Nr-2000 NF-2000 

Class 3" / / ________ 
NF-2000 NG-2000 

NG-4200 NF-4200 NG-4200 

Tie-Down 
Devices 

8 

NF-2000 

NF-4200 

Welding W8-4400 NG-4400 NF-4'400 / / NF-4400"- NF-4400 NG-4400 NF-4400 

Qualification of 
Weld Procedure 
and Personnel 

Weld Heat 
Treatment 

Examination 

Acceptance 
Testing 

W8-4300 

W8-4600 

W8-S000 

W8-6000 

NG-4300 

NG-4600 

NG-SOOO 

ANSI Gamma 
N14.S Scan Test 

NF-4300 

NF-4600 

NF-SOOO 

Guidelines 
Per 

ASTM 
Applicable 

8311-2002 
Code 

Standards 
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(/ N~OO/ ~F-4300 NG-4300 NF-4300 

/ / A 
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"'-NF-SOOO/ NF-J5000. /NG:SQ.OO NF-SOOO 

ANSI 
N14.S 

v 

'. 

Impact 
Limiters 
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Sec VIII, 
Division 1 

UG 

UG 

UW 

UW 

UW 

UW/UG 

Per Table 
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Table 1-4. Examination Summary

Test Category Test Type Reference Test Description

Materials

Series of chemical and mechanical tests
Stainless Steel Cert Meri ASME Code to determine conformance with material

Test Report specification.

Calculating the resulting componentden~sity, by~~Density Engineering. . . ..
Tungsten Alloy vweighing and dimensional inspecting component,
TungstenAlloy_ verification Specification to calculate volume. /

Formulation Engineering Series of tests to establishlthe maierial/
Foam verification Specification characteristics baseline\

Fabrication

Component Adherence Engineering Visual and dimensional inspections.
to drawing Specification Vu a \

Adherence Engineering al
Sub-assembly to drawing Specification a and dimensional inspections.

___________ ___________ \ J /
Pressure and ASME Code i

Assembly containment _ __ _ CdHydrostatic and He leak test.

Visul Peetrat ad-Ultrasonic tests
Weldment NDE ASME Code 'Visual,_-e--- t a'n t st

_/_\\ _(VT, PT, and-UT,_respectively).

Design /

1. Containment Leak test ANSIN-14 7 pMSLD - Evaued envelope with back

\pressurization.

/I

Thermal 7-kW'heat source in cask cavity with axial, radial,
2. Thermal transmission Engineering and ambient temperature monitoring to steady

properties Speification /state and cool down.

3. Containment Leal/ test- ASIE WB-6200 Hydrostatic Test at 150% design pressure.

9!rn (30 ft-) Free
4.Impactdropo tes"reen Engineering Free drops on head-on, side, and

IIa. / Specification Cg/Corner orientations.
,~(3) onesntatlons /

MSLD - Evacuated envelope with5. Containment Leak test ANSI N14.5 - 1997 back pressurization.

Doseerat•e Engineering Dose rate mapping of cask external surfaces,6Shielding \mapping Specification due to an internal gamma source.
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Test Type Reference Test Description 

Materials 

Certified Material 
Series of chemical and mechanical tests 

Test Report 
ASME Code to determine conformance with material 

specification. 

Density Engineering 
Calculating the resulting compone"'t<fen~y.by 
weighing and dimensional inspecting comporient, 

verification Specification 
to calculate volume. / ~ ) 

Formulation Engineering Series of tests to establish<the mat'eri911 / 
verification Specification characteristics baseline. ~ 

/. '- . 

Fabrication / 
, 

Adherence Engineering 
V' I dd' '''''-1' "'-. V 

to drawing Specification 
Isua an Imenslona Inspections. 

/"-. '" \ 
Adherence Engineering V' I /d d' ""-. I' "" . \ 
to drawing Specification 

Isua an Imenslona Inspections. 
./1 "'- "'- } J 

Pressure and 
ASME Code / I ""- "-...-/ / 

containment (Hydristatic and~ leak test. 

NDE ASMEcodeA 
\ visudl, Penetrant, a;;cftJlt(asonic tests 
(VT, P-r:ana-U:r:,_r~ectiveIY). 

< 

Dl(sign " // -
"'- ' ----- /. 

Leak test A~sn\f14:5\1997". 
MSLD - Evacuated envelope with back 
pressbrization. .. 

< /E~' L ~/ . 

Thermal ~W'heat source in cask cavity with axial, radial, 
transmission 

nglneenng 
Spe2ification 

ana ambient temperature monitoring to steady 
properties 

"-.... \~ 
A'tate and cool down. 

/'-.. 

L~aktest~ ASME WB-6200 Hydrostatic Test at 150% design pressure. .. / 

9'm (30 ft·.) Free ~. "../ Free drops on head-on, side, and \ ~ "- nglneenng 
drop test \' three Specifi6ation Cg/Corner orientations. (3) \ . . / opentat'9ns ~/ 

\ ( ANSI N14.5 - 1997 
MSLD - Evacuated envelope with 

~eak te\t back pressurization. 

'- \/ Engineering Dose rate mapping of cask external surfaces, Dose ... rate 
".mapplnQ Specification due to an internal gamma source. 

V 
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I

1.3 AOS TRANSPO

The evaluation of the AOS Ti
analyses, using the Finite Ql
evaluated, primarnlydiuig the

Table 1-5 presents a summai

Table 1-5. AOS Transpo g

LCKAGING SYSTEM EVALUATION

•Packaging System, to show compliance with the regulations (References [1.1] and [1.2]), was performed by
ýIethod (LIBRA Code) for all structural and thermal requirements. Shielding and criticality requirements were
CafNeutron Production (MCNP) Code.

•eaI g,2rg evaluation analyses performed on each AOS Transport Packaging System model.

Summary - All Models

'acKage category III II

Packaging Weight 71.4
(157

(g 3,232 kgb tt71125,lbs) 3,901 kg
(8,600 Ibs)

18,234 kg
(40,200 Ibs)

15,535 kg
(34,250 Ibs)(I

Content' Activated I
I Ac

vated Activated Activated Activated
+ 4 - 4

Physical Form
(Normal or
Special)

Solidb Sol Solid
tL

Solid Solid

Decay Heat

400W4100W 400\
Activated Materials low

Isotope Isotope Isol

Fissile Material ...[
General 71.33 606- 616 V- V

4 4 I

Design Pressure
207 kPa
(30 psia)

414 kPa
(60 psia)

1,931 kPa
(280 psia)c

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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1.3 

Packaging Weight 

Contenfl 

Physical Form 
(Normal or 
Special) 

Decay Heat 

Activated Materials 

Fissile Material 

General 

Design Pressure 

71.33 

• • 
KAGING SYSTEM EVALUATION 

System, to ~how compliance with the regulations (References [1.1] and [1.2]), was performed by 
ethod (LIBRA Code) for all structural and thermal requirements. Shielding and criticality requirements were 

Production (MCNP) Code. 

, evaluation analyses performed on each ADS Transport Packaging System model. 

18,234 kg 15,535 kg 
(40,200 Ibs) (34,250 Ibs) 

Activated Activated 

Solid Solid 

100W 
2,500W 

10W 
(2.5kW) 

Isotope Isotope 
Isotope 

606 - 616 V' V' V' 

207 kPa 414 kPa 1,931 kPa 1,931 kPa 
(30 psia) (60 psia) (280 psia)c (280 psia) 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-02S, AOS·OSO, A05-1 00, and AOS-16S Transport Packages, Rev. B 
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Table 1-5. AOS Transport Packaging System Analyses Summary - All Models (Continued)

Itemutua

Structural

r
Model

< < < ,- T < M
U) 0 0 4z nL
N .O 0 0 0 •. ,
9 9 0

0 o 0 0 Ch0 04 4 4 4 0 4

Applied
Conditions/

Criteria

Weight and Cg . V V V V/

Lifting Devices 71.45(a) 7607, 7608 V V V

Tie-Down Devices 71.45(b) 612, 636\ Vj /V/ V V

Containment ' /
Shell Buckling V V V V V V

Normal.V
Conditions 71.71 (c) 651
of Transport

38-C (1000 F)
Heat 71.71 (c)(1) 65,6765, V V shade

66 6/ <50'C (122'F)

Differential V V
Thermal Expansion V VV V
Cold 71.71 (c)(2) 664,676 V V V K / V

Reduced 7 ( ( 6 V
External Pressure 71.71(c)(3) 643 V V V

Increased 7.7 (4
External Pressure 71.71(c)(4) V V V V

(5, 5and lOg's)
Vibration 71.71 (c)(5) 612 V V V V ) ANSI

N14.23 Draft

Water Spray 71.71 (c)(6) 719,721 V V V V

1-24
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Table 1-5. AOS Transport ... · .... 0- System Analyses Summary - All Models (Continued) 

ex: 
II) 
('II 
a 
en 
0 

Item ex: 

Structural 
./ : ,/' 'C ". 

Weight and Cg "" /~ /? 
Lifting Devices 71.45(a) fs~7, 7608 (Iv I 
Tie-Down Devices 71.45(b) 612';1 5~ vi 
Containment "" I / Shell Buckling 

Normal v<v Conditions 71.71(c) 651 
of Transport 

653,654, 
Heat 71.71 (c)(1) v 

664,676 

Differential v 
Thermal Expansion 

Cold 71.71 (c)(2) 664,676 v 

Reduced 
71.71 (c)(3) 643 v 

External Pressure 

Increased 
71.71 (c)(4) v 

External Pressure 

Vibration 71.71 (c)(5) 612 v 

Water Spray 71.71 (c)(6) 719,721 v 

1-24 

I 

• 

Model 

ex: ex: m en ex: m . 
a a a ex: II) II) 
11). a a a co co 

Applied a ,.. ,.. a ,.. ,.. 
en en . ,.. . . en . en en Conditionsl 0 0 0 en 0 0 
ex: ex: ex: 0 ex: ex: Criteria ex: 

/ v v v v v v 

v v v 

/,/ "" v v 

/ v (' I\~\ v v v v 

/) 
"-

[j/ ~ 1 

~J/ I~ / 38°C (100°F) 

" v shade 

"" 
< 50°C (122°F) 

v "I~ 7 I A v 
c 

v v( / / / v 

'" J ( 1/ I~) v v 
/ 

v v \ I~ l/:/" ~ 
I~ 

1/" ( )) (5, 5 and 10 g's) 
v v 

/ 
ANSI 

/'... 
N14.23 Draft 

v v "-1/ v~ J 
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Table 1-5. AOS Transport P,
A

g System Analyses Summary - All Models (Continued)

@mpg

'VV

Free Drop 1.2m
(4 ft.)71.71(c)(7) 1 _2

1.2m
(4 ft.)

0.3m
(1 ft.)

Solid:
0.3m (1 ft.) and

1.2m (4 ft.)

Liquidd:
9m (30 ft.)

1

Corner Drop 71.71 (c)(8) 722(b)&(c)
* 4 4 +

Compression
(Stacking)

71.71 (c)(9) 723(a)
5x Weight or

13 kPa (2 psi)
Projected Area

___ 4 4 4-

Penetration 71.71 (c)(10) 724(b) V

b

V

3.2 cm (1.25 in.)
and

6 kg (13 lbs.)
dropped

1.7m (67 in.)

C'

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Free Drop 

Corner Drop 

Compression 
(Stacking) 

Penetration 

71.71 (c)(8) 

71.71 (c)(9) 

71.71(c)(10) 

• 
System Analyses Summary - All Models (Continued) 

723(a) 

724(b) 

1.2m 
(4 ft.) 
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0.3m 
(1 ft.) 

• 

Liquidd: 

9m (30 ft.) 

5x Weight or 
13 kPa (2 psi)· 
Projected Area 

3.2 cm (1.25 in.) 
and 

6 kg (13 Ibs.) 
dropped 

1.7m (67 in.) 
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Table 1-5. AOS Transport Pi

:,:7 :Item, , " .-

Hypothetical •R•

Accident 71.73(a)ý
Conditions
of Transport

ig System Analyses Summary - All Models (Continued)

I

I
Free Drop 71.73(c)(1) 727(aý . , V V

Crush 71.73(c)(2) 727(c) -/---

~15 cm (6 in.)

diameter

20 cm (8 in.)Puncture 71.73(c)(3) 727(b) V V V long

Distance of
__________________.,_ _......n1.0m (40 in.)

II
I
I

Thermal 71.73(c)(4) 728 6/ VA

Immersion
(Fissile Material)

71.73(c)(5) 731

Immersion 71.73(c)(6) 729 V' V Vt

Deep Water 71.61 730
Immersion

150 kPa
(21.7 psi)

2 MPa
(290 psi)

1-26 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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;lt~'ryI; 

Hypothetical 
Accident 
Conditions 
of Transport 

Free Drop 71.73(c)(1 ) 

Crush 71.73(c)(2) 

Puncture 71.73(c)(3) 

Thermal 71.73(c)(4) 

Immersion 
71.73(c)(5) 

(Fissile Material) 

Immersion 71.73(c)(6) 

Deep Water 
71.61 

Immersion 

1-26 

• 

9 System Analyses Summary - All Models (Continued) 

727(b) 

728 v 

731 

729 v v 

730 v v 

v v 

15 cm (6 in.) 
diameter 

20 cm (8 in.) 
long 

Distance of 
1.0m (40 in.) 

v 

v 150 kPa 
(21.7 psi) 

v 2 MPa 
(290 psi) 
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Table 1-5. AOS Transport Packaging System Analyses Summary - All Models (Continued)

Thermal

Normal Conditions of Transport\ / _ _/

Ambient + Decay V V
Heat + Solar

38-C (100-F)
Ambient + V
Decay Heat

-29-C (-200F)/
Ambient + V VV
Decay Heat

-29 0C (-20.F)
Ambient V V .

-40-C (-40-F)
Ambient+ + V V V

Decay Heat /i 40o-C -0o-F)/
Ambient V V V / V

Hypothetical Accident Conditions of Transport

Fire _ _ _ _

Containment

Internal Pressure
(Fission Gases)

Lid Joint V V V V

AOS Radioactive Material Transport Packaging System Safety Analysis Report 1-27
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 1-5. AOS Transport System Analyses Summary - All Models (Continued) 

r 

I 
I 
I 
I 

I 

ex: 
0 
It) 
0 

I 

Ul 

Item 
0 ex: 

Thermal 

Normal Conditions of 

38°C (100°F) 
Ambient + Decay 
Heat + Solar 

38°C (100°F) 
Ambient + 
Decay Heat 

·29°C (-20°F) 
Ambient + 
Decay Heat 

-29°C (-20°F) 
Ambient 

-40°C (-40°F) 
Ambient + 
Decay Heat 

-40°C (-40°F) 
Ambient 

Hypothetical Accident Conditions of Transport 

Fire 

Containment 

Internal Pressure 
(Fission Gases) 

Lid Joint V' V' 
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Model 

ex: In 
0 0 
0 0 .... .... 
en I 

Ul 
0 0 ex: ex: 

V' 

• 
Ul ex: In I ex: It) It) 
0 10 10 
0 .... .... Applied .... en en en Conditionsl 0 0 0 ex: ex: Criteria ex: 

V' 

V' 
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Table 1-5. AOS Transport Packaging System Analyses Summary - All Models (Continued)/ \

Model

C4 4O 40 0 0

0 0°

0

0

to too CDC

ChhCCh 0 0
0

Applied
Conditions/

CriteriaItem [
Shielding

SourceTe•m V V V V V ,

Decay Heat V V

Gamma Dose / V V V V V

Neutron Dose / V V

Transportation " . ) V V V VIndex,/v '

Criticality

Criticality Safety V*

Index (CSI)

Normal Conditions 
\j

of Transport V

Hypothetical
Accident
Conditions
of Transport

a. Encapsulated solid material or solid metal meeting Normal or Special form criteria. "
b. The Model AOS-025A and AOS-050A transport packages were analyzed to the requirement of transporting liquid, Reference [i,,2], Paragraph 725(a).

In a future submittal, the transportation of liquid form. will be requested for these models.

c. The Model AOS- 1OA and AOS- 165A transport packages were analyzed for future fission gases of futureuel lmater .als

d. Analyzed for future request for liquids.

1-28 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, Rev. BII 

Table 1-5. AOS Transport I"'i::U:;KilID 

Item 

Shielding 

Source Term 

Decay Heat 

Gamma Dose 

Neutron Dose 

Transportation 
Index 

Criticality 

Criticality Safety 
Index (CSI) 

Normal Conditions 
of Transport 

Hypothetical 
Accident 
Conditions 
of Transport 

System Analyses Summary - All Models (Continued) 

c( 
o 
It) 
o 
en o 
c( 

c( 
o 
o .,... 
en o 
c( 

Model 

CD 
o 
o .,... 
en o 
c( 

a. Encapsulated solid material or solid metal meeting Normal or Special form criteria. 

en 
< o 
o .,... 
en o 
c( 

b. The Model AOS-025A and AOS-050A transport packages were analyzed to the requirement oft(arlsp~orti'ng' 
In a future submittal, the transportation of liquid form· will be requested for these models. 

c. The Model AOS-1 OOA and AOS-165A transport packages were analyzed for future fission gases of 

d. Analyzed for future request for liquids. 

c( CD 
It) It) 
10 10 

Applied .,... .,... 
I I en en Conditionsl 0 0 

c( c( Criteria 

, Paragraph 725(a). 

o 
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1.3.1 Contents

The AOS Transport Packaging Systerm can be used for transporting up to Type B quantities of radioactive material. These may include, but are not/ /1: / ...
limited to by-product, source,,and special nuclear materials. These contents are limited to the quantities and types listed in Table 1-6.

Samples of typical'content are provided inAppendix 1.4.2.

Table 1-6. Activity Limits -All Models<. J

Model

AOS-025<. AOS-050; \ AOS-1 00 AOS-1 65

A (11 OW) A (10 W). A, A-S (400W) B (400W) A (7 kW) I (2.5 kW)

Isotope' I CilWattb TBq Ci STBpq I Ci 3 B q Ci TBq Ci TBq Oi TBq Ci

Co-60 6.49E+01 8.73E-03 2.36E-01 1.05E-01 2. 84E+00" 7.47E+02 2.02E+04 5.99E+00 1.62E+02 1.68E+04 4.54E+05 6.01E+03 1.62E+05

Cs-137 1.99E+02 1.28E+00 3.45E+01 1.28E+01 ý3.46E1+062 2.941,E\+O3"7.95E+04 1.84E+01 4.97E+02 5.16E+04 1.39E+06 1.84E+04 4.98E+05
Hf-181 2.28E+02 - 6.25E01>O/ 1.69'E+03 3.38E+63 9.\'13E+04 9.25E+01 2.50E+03 5.91E+04 1.60E+06 2.11E+04 5.70E+05

Ir-192 1.63E+02 5.48E+00 1.48E+02 3.63E+01 6.81E+02' \2.41E +3 6.53E+04 5.77E+01 1.56E+03 4.23E+04 1.14E+06 1.51E+04 4.08E+05

Zr/Nb-95 6.02E+01 - 2.09E+00 5.66E+01 /8.92E'+02--2'41E+(04 \3.74E+00 1.01E+02 1.56E+04 4.21E+05 5.57E+03 1.51E+05

C-14 3.41E+03 1.26E+03 3.41E+04 1.26E+04 3.41E+05/ 1 - / -

Fe-59 1.29E+02 2.16E-02 5.85E-01 2.02E-01 5.46E+00 / / /

Ho-166 2.33E+02 1.01E+00 2.74E+01 3.89E-01 1.05E+01 - -

Na-24 3.61E+01 2.58E-03 6.97E-02 1.55E-02 4.19E-01 *-/ / - /

P-32 2.43E+02 8.98E+01 2.43E+03 8.98E+02 2.43E+04 - / / -/ >
P-33 2.20E+03 8.15E+02 2.20E+04 8.15E+03 2.20E+05 - K / -

Sb-124 7.52E+01 1.16E-02 3.13E-01 1.62E-02 4.38E-01 - 7 -

Sc-46 7.94E+01 2.05E-02 5.55E-01 1.05E-01 2.84E+00 -- -

Se-75 4.15E+02 1.54E+02 4.15E+03 1.05E+02 2.84E+03 - -

Sm-153 5.15E+02 1.91E+02 5.15E+03 8.73E+02 2.36E+04 -- -

Sr/Y-90 1.49E+02 5.52E+01 1.49E+03 5.52E+02 1.49E+04 -

Sr-89 2.89E+02 1.07E+02 2.89E+03 1.07E+03 2.89E+04 - - / -

Yb-169 3.98E+02 1.47E+02 3.98E+03 2.1OE+02 5.67E+03 -

Yb-175 1.OOE+03 3.70E+02 1.OOE+04 2.67E+03 7.21 E+04 - -

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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1.3.1 Contents ~ _ . 

The AOS Transport Packaging System can be used for transporting up to Type B quantities of radioactive material. These may include, but are not 
limited to by-product, s6urceO/a:r{d s~cial nuclear materials. These contents are limited to the quantities and types listed in Table 1-6. 

Samples of tYPiCal,~tent{1e p6de~7ppendiX 1.4.2. 

Table 1-6. ActiVitY~S~ All MOde~ " / / "{_:;-' /{~~ 'v/// . . -'" Model 

AOS,;Q2S;'> 
'-"-./ -·.,··~RS,"05'oF,> AOS-100 

A (1 OW), ~< ;;, -;;~:(1o:!}V'l), . A, A-S (400W) B (400W) 

Isotopea CilWattb TBq Ch '/ ~"'m~9·;\ 
Ii ---;~Ci J:Bq Ci TBq Ci 

Co-60 6.49E+01 8.73E-03 2.36E-01 1.05E-01 2.84E+00 /7.47E~02 2.02E+04 5.99E+00 1.62E+02 
" J / " 

Cs-137 1.99E+02 1.28E+00 3.45E+01 1.28E+01 /3.46 Efo2 2.91E:t:03' "7,95E+04 1.84E+01 4.97E+02 
" 

6.25E)qy 1.69E+03 / " , 
Hf-181 2.28E+02 - 3.38E+03 9.1'3E+04 9.25E+01 2.50E+03 

/ " J \ 

Ir-192 1.63E+02 5.48E+00 1.48E+02 3.63E+01 <9.81E+ot ' ~ 
, 

2.41 E+03 6.53E+04 5.77E+01 1.56E+03 
" / I I A 

Zr/Nb-95 6.02E+01 - 2.09E+00 5.66E+01 18. 926;:t02- '2~41~+64 '3}4E+00 1.01 E+02 

C-14 3.41 E+03 1.26E+03 3.41E+04 1.26E+04 3.41 E+O~I J -/ / -
Fe-59 1.29E+02 2.16E-02 5.85E-01 2.02E-01 5.46E+00 

"" / 
/ / 

~-/-

Ho-166 2.33E+02 1.01E+00 2.74E+01 3.89E-01 1.05E+01 ~( - -'" Na-24 3.61 E+01 2.58E-03 6.97E-02 1.55E-02 4.19E-01 "y/ / / - A 
P-32 2.43E+02 8.98E+01 2.43E+03 8.98E+02 2.43E+04 - / / _/ '> / 

P-33 2.20E+03 8.15E+02 2.20E+04 8.15E+03 2.20E+05 - \. I /- / 
Sb-124 7.52E+01 1.16E-02 3.13E-01 1.62E-02 4.38E-01 - ~ I -/ 
Sc-46 7.94E+01 2.05E-02 5.55E-01 1.05E-01 2.84E+00 - l ! / 1-

Se-75 4.15E+02 1.54E+02 4.15E+03 1.05E+02 2.84E+03 - \ ~ 
Sm-153 5.15E+02 1.91E+02 5.15E+03 8.73E+02 2.36E+04 - ~- / 
SrN-90 1.49E+02 5.52E+01 1.49E+03 5.52E+02 1.49E+04 --------- -

Sr-89 2.89E+02 1.07E+02 2.89E+03 1.07E+03 2.89E+04 - - / 
Yb-169 3.98E+02 1.47E+02 3.98E+03 2.10E+02 5.67E+03 - - "" Yb-175 1.00E+03 3.70E+02 1.00E+04 2.67E+03 7.21 E+04 - -
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AOS-165 

A (7 kW) B (2.5 kW) 

TBq Ci TBq Ci 

1.68E+04 4.54'E+05 6.01E+03 1.62E+05 

5.16E+04 1.39E+06 1.84E+04 4.98E+05 

5.91 E+04 1.60E+06 2.11E+04 5.70E+05 

4.23E+04 1.14E+06 1.51E+04 4.08E+05 

1.56E+04 4.21E+05 5.57E+03 1.51 E+05 

- -

- -

- -
- -

- -

- -

/~ - -

/ - -

/ /-~ -
/ / ~ - -

/ 1"./\ \ -

~ 
) -

/'.. 

/ "'-- / -"'-. 
~. - -

1-29 



Table 1-6. Activity Limits - All'Mbdels (Continued)/

Model

AOS-050 AOS-10(

-"VV , ý A (100W) A, A-S (400W)

lsotopea Cil/Wattb TBqtj'ý` Ti'q Ci TBq Ci

0 AOS-165

B (400W) A (7 kW) B (2.5 kW)

TBq I Ci TBq I Ci TBq Ci
t I

I
I

Shipping
Configuration

Use of'Liner/
118308 48!ýis required

\'V ý

/

Noad-ditio'nal\
-shielding is required

Use of Axial
Shielding Plates
183C8491 may
be needed for
large-quantity

shipments of Co-60

Use of Axial
Shielding Plates
183C8491 may
be needed for
large-quantity

shipments of Co-60

No additional
shielding is required.

Use of Liner
183C8499 is required

a. Encapsulated solid material or solid meta~lthat'meets Normal or Special form criteria.

b. For detailed calculations of these values, refer to Chapter 5, Appendix 5.5.1, 'AOS Cask Isotopic Heat Load for Numerous Isotopes Report.'\ý /c ASCs stpc etLa o ueou stpsRpr.
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Isotopea 

Shipping 
Configuration 

a. Encapsulated solid material or solid 

b. For detailed calculations of these values, refer 
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• 

Model 

AOS-100 

A, A-S (400W) 

Use of Axial 
Shielding Plates 
183C8491 may 
be needed for 

Use of Axial 
Shielding Plates 
183C8491 may 
be needed for 
large-quantity 

shipments of Co-60 

AOS-165 

No additional Use of Liner 
shielding is required. 183C8499 is required 

Cask Isotopic Heat Load for Numerous Isotopes Report . .. 

o 
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1.3.2 Special Requirement for Plutonium

Note: Not applicable. Plutonium is not an authorized content for the AOS Transport Packaging System.

1.3.3 Operational Features

Throughout this report, the AOS Transport Packaging System description indicates that the packaging is
not a complex system. There are no items, such as valves, that require specialized knowledge-for proper
operation. Cooling is provided by way of natural convection and radiation. The seal is installed on the cask
lid; therefore, there is no alignment issue, and only normal practices for seal handling (such as

I cleanliness, scratch prevention, and proper installation) are required. K..>
I
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1.4 APPENDIX

1.4.1 AOS Transport Packaging System, Certification Drawings
7/7Table 1-7 lists the AOS Transport/Packaging System certification drawings, for each model.

Table 1-7. AOS Trans portPackagingSystem Certification Drawing List -All Models-7/ /
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1.4.1 AOS TransPo~l1ackaging System, Certification Drawings 

Table 1-7 lists the ~ Tran/Port/~ac~~~ystem certification drawings, for each model. 

Table 1-7. AO~ T~~ac~g,g;stemiertification Drawing List - All Models 
< ./ / / 

Model As~e~b'ly '.', .; I ,·Rev. Impact Limiter Rev. Cask Rev. I Liner/Plates Rev. 
/ I (J ' / " A, A, 

AOS-025A 16608142 /A 105E9722 " 16608143 183C8485 A 
/1 / "Markup" "Markup" 

~ A « / / A, A, 
AOS-050A 105E9718 '.../" j6608138A "Markup" 

16608137 
"Markup" - -

) /10~9-h3 
, 

AOS-100A 105E9711 A '" A, 
1 05E9712GOO 1 

A, 
183C8491 A 

A "M~rkup" "Markup" 

" J /fu5E9;\3 ~ ) A\ , A, 
AOS-100B 105E9711 A '\ 105E9712G002 

"Markup" 
- -

"Markup" 
/ 

\0sE'971~ 
I 

~ 105E9719 
A, AOS-100A-S 105E9711 A I 

/A, / 183C8491 -
I -"Markyp" "Markup" 

/ 

/ /A / 1 05E9708G001 AOS-165A 105E9707 A 105E97,..o9 A - -

AOS-165B 105E9707 A 105E970'g,,/ / A 105E9708G002 A 183C8499 A 
/ "-

" 
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1.4.1.1 AOS Transport Packaging System Drawings - Model AOS-025A

AOS Radioactive Material Transport Packaging System Safety Analysis Report 1-33
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

• 

• 

• 

1.4.1.1 AOS Transport Packaging System Drawings - Model AC?S-025A 
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AOS Drawing No. 166D8142

Model AOS-025A Assembly

(Left Blank)
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AOS Drawing No. 16608142 

Model AOS-025A Assembly 

(Left Blank) 
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AOS Drawing No. 105E9722

Model AOS-025A Impact Limiter

(Left Blank)
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AOS Drawing No.1 05E9722 

Model AOS-025A Impact Limiter 

(Left Blank) 
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AOS Drawing No. 166D8143

Model AOS-025A Cask

(Left Blank)
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AOS Drawing No. 16608143 

Model AOS-025A Cask 
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AOS Drawing No. 183C8485

Model AOS-025A Liner/Plates

(Left Blank)
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. AOS Drawing No. 183C8485 

Model AOS-025A Liner/Plates 

(Left Blank) 
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1 1.4.1.2 AOS Transport Packaging System Drawings - Model AOS-050A 0
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AOS Transport Packaging System Drawings - Model AOS-050A 
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AOS Drawing No. 105E9718

Model AOS-050A Assembly

(Left Blank)
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AOS Drawing No.1 05E9718 

Model AOS-050A Assembly 

(Left Blank) 
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AOS Drawing No. 166D8138

Model AOS-050A Impact Limiter

(Left Blank)
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AOS Drawing No. 166D8137

Model AOS-050A Cask

(Left Blank)
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AOS Drawing No. 166D8137 

Model AOS-050A Cask 

(Left Blank) 
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I 1.4.1.3 AOS Transport Packaging System Drawings -
Model AOS-100A, AOS-100B, and AOS-100A-S
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AOS Transport Packaging System Drawings -
Model AOS-100A, AOS-100B, and AOS:'100A-S 
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AOS Drawing No. 105E9711

Model AOS-1 OOA / AOS-1 OOB / AOS-1 OOA-S Assembly

(Left Blank)
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AOS Drawing No.1 05E9711 

Model AOS-1 OOA / AOS-1 OOB / AOS-1 OOA-S Assembly 
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AOS Drawing No. 105E9713

Model AOS-100A / AOS-1Q00B / AOS-100A-S Impact

(Left Blank)
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AOS Drawing No.1 05E9713 

Model AOS-100A / AOS-lOOB / AOS-100A-S Impact Limiter o 
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AOS Drawing No. 105E9712G001

Model AOS-100A Cask

(Left Blank)
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AOS Drawing No.1 05E9712G001 

Model AOS-100A Cask 

(Left Blank) 
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AOS Drawing No. 105E9712G002

Model AOS-100B Cask

(Left Blank)
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AOS Drawing No.1 05E9712G002 

Model AOS-100B Cask 
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AOS Drawing No. 105E9719

Model AOS-100A-S Cask

(Left Blank)
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AOS Drawing No.1 05E9719 

Model AOS-100A-S Cask 

(Left Blank) 
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AOS Drawing No. 183C8491

Model AOS-1 OOA Liner/Plates

(Left Blank)
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AOS Drawing No. 183C8491 
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Model AOS-1 OOA Liner/Plates 
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1.4.1.4 AOS Transport Packaging System Drawings -

Model AOS-165A and AOS-165B

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

1-49

• 

• 

• 

1 1.4.1.4 AOS Transport Packaging System Drawings
Model AOS-16SA and AOS-16SB 
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AOS Drawing No. 105E9707

Model AOS-1 65A / AOS-1 65B Assembly

(Left Blank)

1-50 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, Rev. B

|

1-50 

AOS Drawing No.1 OSE9707 

Model AOS-16SA / AOS-16SB Assembly 

(Left Blank) 
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AOS Drawing No. 105E9709

Model AOS-165A / AOS-1 65B Impact Limiter

(Left Blank) <
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AOS Drawing No.1 OSE9709 

Model AOS-16SA / AOS-16SB Impact Limiter 

(Left Blank) 
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AOS Drawing No. 105E9708G001

Model AOS-165A Cask

(Left Blank)
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Model AOS-16SA Cask o 
(Left Blank) 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

• 

• 

• 



AOS Drawing No. 105E9708G002

Model AOS-165B Cask

(Left Blank)
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AOS Drawing No.1 OSE9708G002 

Model AOS-16SB Cask 

(Left Blank) 
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AOS Drawing No. 183C8499

Model AOS-1 65B Liner/Plates

(Left Blank)
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AOS Drawing No. 183C8499 o Model AOS-165B Liner/Plates 
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1.4.2 Samples of Proposed Typical Content

The AOS Transport Packaging System is a multi-purpose, multi-user package. The content is defined for
all Models as - Solid, activation product material in metallic form, meeting "Normal" or "Special" definitions.
The content can be shaped as a rod, pellet, or disk, or as powder (Special form only). The quantity of
material is limited by either the assigned decay heat or shielding characteristic of the design, which could
be augmented by the use of removable shielding devices. Because these shielding devices perform
a "safety function," they are defined in the SAR, which also describes their usage. Typically, the content
is placed-into the cask cavity, in a basket or rack device. This device provides shoring-totthe content,
to ensure that its loading arrangement is maintained during transportation. Selection of tl/e type of material
for fabrication of this device is based upon the temperature environment within the'cask/caviV A c'avity
temperature of less than 204.440C (4000F) allows the use of aluminum.KFor te'mperatures of
204.44°C (400'F) or greater, the choice is stainless steel material, althoughthisnate\al could be used in
either case.

The cavity temperature within all AOS Transport Packaging System models ,is less than 48.890C 300-F)
under Normal conditions of transport; therefore, the use of either material is acceptable.

The following documents show some of the proposed content for the AOS Transport Packaging System.
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Special Form Example

The Elekta Models 43047, 43685, and 1000029 are doubly encapsulated welded sealed sources. The
inner and outer capsules are fabricated from 300-series stainless steel and have identical dimensions as
detailed in Table 1-8. The only differences between the two models are that (1) the models use a different
series of stainless steel, and (2) the shape of the bottom of the inner capsules and tubes has been
modified to facilitate manufacturing improvements. When in use, the sealed source is retained in a source
holder consisting of an aluminum bushing and a stainless steel threaded lid. The assembled source in its
source holder is illustrated in "Elekta Model 43047, 43685, and 1000029 Sealed SourcesdAssembled
Source Capsule and Source Holder (Bushing)," on the next page.,

The active volume of the sealed source contains Cobalt-60, normally in pelletform, nominally/i mm
(0.039 in.) in diameter, with a length of 1 mm (0.039 in.). Other forms of Cobalt-60 ranging from~powder
(Special form only) to solid rod can also be used.

Table 1-8. Critical Source Component Dimensions

il I < Nominal Dimension

Attribute i (mm), (inches)

Outer Diameter ' 4.9910 / 0.1965

Inner Spacer Inner Diameter (Models 43047 and 43685)1 •.1 . O.X0Y 0.0465
Capsule Length A\7 24.0000 0.9450

Minimum Material Thickness, at Weld /-110.4200 0.0160

Outer Diameter 7.9910 0.3146

Inner Diameter ,,.-> ) 5.0160 0.1975

Length </- , 27.2000 1.0700
Outer
Casuler Minimum Material ThicknessCapsule

At End Cap 0.4575 0.0180
y tCouerbore of Cap > 0.4960 0.0190

At /eld >... 0.4200 0.0160
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4 54

0.945 in (24 mm).

9Actual Size

8 ParsJt
1. Lid>•

2. Outier End Cap
3.Variable Length Spacer((as required)
4. Inner Encapsulation

R • 5. Outer Body
6. Bushing
7. Window (0.197' (5 mm) in diameter)

6 8. Engraved Serial Number
9. Radioactive Contents (Co-60 in solid form)

Notes

1. Meets ANSI N542/ISO 2919 performance
classification C64534

J-6. 2. Inner and Outer Encapsulation are 300 Series
Stainless Steel.

3. Inner Encapsulation may include an inner tube or
inactive spacers.

4. Inner sealed source dimensions
Maximum diameter: 0.197 in (5 mm)
Maximum length: 0.953 in (24.2 mm)

WEI I Minimum wall thickness: 0.016 in (0.42 mm)
5. Outer sealed source dimensions

Maximum diameter: 0.315 in (8 mm)
7 Maximum length: 1.10 in (27.9 mm)

Minimum wall thickness: 0.016 in (0.42 mm)
6. Inner Encapsulation weld geometry not shown.

Elekta Model 43047, 43685, and 1000029 Sealed Sources
Assembled Source Capsule and Source Holder (Bushing)
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Actual Size 

End Cap 
~V'V"ri"hIP Length Spacerl(as required) 

Inner Encapsulation 
5. Outer Body 
6. Bushing 
7. Window (0.197" (5 mm) in diameter) 
8. Engraved Serial Number 
9. Radioactive Contents (Co-60 in solid form) 

Notes 

1. Meets ANSI N54211S0 2919 performance 
classification C64534 

2. Inner and Outer Encapsulation are 300 Series 
Stainless Steel. 

3. Inner Encapsulation may include an inner tube or 
inactive spacers. 

4. Inner sealed source dimensions 
Maximum diameter: 0.197 in (5 mm) 
Maximum length: 0.953 in (24.2 mm) 
Minimum wall thickness: 0.016 in (0.42 mm) 

5. Outer sealed source dimensions 
Maximum diameter: 0.315 in (8 mm) 
Maximum length: 1.10 in (27.9 mm) 
Minimum wall thickness: 0.016 in (0.42 mm) 

6. Inner Encapsulation weld geometry not shown. 

Elekta Model 43047, 43685, and 1000029 Seale~ Sources 
Assembled Source Capsule and Source Holder (Bushing) 
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Typical Shipments

192 to 201 Sources In-bushing

Approximately 244.2 TBq/shipment

OR 192 to 201 Sources without bushing

Approximately 244.2 TBq/shipment

Normal Form lridium-192 Example

Pre-Irradiated Material

Iridium 191 range 37 to 88%

Iridium 193 range 12 to 63%

Ir-192, Solid Metal Rod

Range Activity per rods:

Dimensional Range:

Diameter

Length

0.037 to 1.0 TBq

0.3 to 1.0 mm

1.0 to 4.0 mm

Sealed Quartz Tubing

Number of rods per Tube:

Dimensional Range:

Outer Diameter

Inner Diameter

Length

1 to 6, stacked

1.0 to 1.8 mm

0.5 to 1.4 mm

12 to 25 mm
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Pre-Irradiated Material 

I ridi um 191 range 

Iridium 193 range 

Ir-192, Solid Metal Rod 

Range Activity per rods: 

Dimensional Range: 

Diameter 

Length 

37 to 88% 

12 to 63% 

0.037 to 1.0 TBq 

0.3 to 1.0 mm 

1.0 to 4.0 mm 

OR 192 to 201 Sources without bushing 

Approximately 244.2 TBq/shipment 

Sealed Quartz Tubing 

Number of rods per Tube: 1 to 6, stacked 

Dimensional Range: 

Outer Diameter 

Inner Diameter 

Length 

1.0 to 1.8 mm 

0.5 to 1.4 mm 

12 to 25 mm 
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Holder: 1100 Series Aluminum Can

Holds 1 to 30 Quartz Tubes

Inside Packed with Glass Wool

Dimensional Range:

Outer Diameter 6 to 25 mm

Inner Diameter 3 to 20 mm

Length 15 to 40 mm

Prior to irradiation, Iridium rods are sealed in quartz tubes. Upon irradiation completion, the Iridium rods in quartz
tubes are placed in an aluminum can with glass wool, then placed in the shipping cask with shoring, as required.

Normal Form Cobalt-60 Example

Co-60, Solid Metal, Pellets

Dimensions:

Activity Range:

Co-60 Mass per Target

1/2" Diameter Target Holder"

5/8" Diameter Target Holder:

1 mm diameter by 1 mm in height

250 to 350 Ci/g

29.5 to 32.5 grams

38.5 to 40.5 grams

Target Holders: 5/8" diameter and 112" diameter

Both target holders are 16 inches in length, and consist of two aluminum tubes. The inner tube contains
dimples that are just over I mm in diameter and 1 mm in depth. The Co-60 pellets are placed in the
dimples and the second aluminum tube slides over the inner tube, acting as a sheath. The ends are then
seal-welded and leak-tested.
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Holder: 1100 Series Aluminum Can 

Holds 1 to 30 Quartz Tubes 

Inside Packed with Glass Wool 

Dimensional Range: 

Outer Diameter 

Inner Diameter 

Length 

6 to 25 mm 

3 to 20 mm 

15 to 40 mm 

Prior to irradiation, Iridium rods are sealed in quartz tubes. Upon irradiation completion, the Iridium rods in quartz 
tubes are placed in an aluminum can with glass wool , then placed in the shipping cask with shoring, as required. 

Normal Form Cobalt-GO Example 

Co-60, Solid Metal, Pellets 

Dimensions: 1 mm diameter by 1 mm in height 

Activity Range: 250 to 350 Cilg 

Co-60 Mass per Target 

1/2" Diameter Target Holder: 29.5 to 32.5 grams 

5/8" Diameter Target Holder: 38.5 to 40.5 grams 

Target Holders: 5/8" diameter and 1/2" diameter 

Both target holders are 16 inches in length, and consist of two aluminum tubes. The inner tube contains 
dimples that are just over 1 mm in diameter and 1 mm in depth. The Co-60 pellets are placed in the 
dimples and the second aluminum tube slides over the inner tube, acting as a sheath. The ends are then 
seal-welded and leak-tested. 
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AGR-1 Compacts [Exemption from Classification as Fissile Material,
10CFR 71.15 (a) or (b)]

Description: A typical Advanced Gas Reactor (AGR) compact is shown in Figure 1. Currently, each fuel

compact is a right circular cylinder nominally 25 mm in length and 12.3 mm in diameter and weighs

approximately 5.5 grams, per compact. Each compact contains approximately 4,200 coated fuel particles

that are slightly less than 1 mm in diameter. These particles are bound together with a carbonaceous

(graphite) matrix material. Each particle consists of a uranium oxycarbide (approximately 75% U0 2 , and

the remainder UC and UC 2 ) fuel kernel, surrounded by the following layers (as depicted in Figure 2):

" Porous carbon buffer layer

" Inner pyrolytic carbon (PyC) layer

• Silicon Carbide (SiC) barrier coating

" Outer PyC layer

Note: Some future compacts will be up to 51 mm in length, with a 12.3-mm diameter.

Figure 1. Typical AGR-1 Fuel Compact and its Storage Bottle
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AGR-1 Compacts [Exemption from Classification as Fissile Material, 
10CFR 71.15 (a) or (b)] 

Description: A typical Advanced Gas Reactor (AGR) compact is shown in Figure 1. Currently, each fuel 
compact is a right circular cylinder nominally 25 mm in length and 12.3 mm in diameter and weighs 
approximately 5.5 grams, per compact. Each compact contains approximately 4,200 coated fuel particles 
that are slightly less than 1 mm in diameter. These particles are bound together with a carbonaceous 
(graphite) matrix material. Each particle consists of a uranium oxycarbide (approximately 75% U02, and 
the remainder UC and UC2) fuel kernel , surrounded by the following layers (as depicted in Figure 2): 

• Porous carbon buffer layer 

• Inner pyrolytic carbon (PyC) layer 

• Silicon Carbide (SiC) barrier coating 

• Outer PyC layer 

Note: Some future compacts will be up to 51 mm in length, with a 12.3-mm diameter. 

1-62 

Figure 1. Typical AGR-1 Fuel Compact and its Storage Bottle 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

• 

• 

• 



Figure 2. Schematic of a Typical AGR-1 Coated Fuel Particle

The compacts are not encapsulated during irradiation, but are placed into a modified Swagelok container
in the hot cell after irradiation. A picture of the compact and container is provided in Figure 3. The
compacts are approximately 0.5" in diameter x 1" long, and the container is approximately 1" diameter x 3"
long. The container is an aluminum Swagelok bulkhead fitting, with the threads and center hex nut turned
off. In future tests, some compacts will have a 0.5" diameter and be 2" long. A similar container will be
used for the longer compacts, but adjusted dimensionally, to accommodate the longer length.

Figure 3. Compact and Container (Shown with Pencil, for Size Aspect/Visualization)
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Figure 2. Schematic of a Typical AGR·1 Coated Fuel Particle 

The compacts are not encapsulated during irradiation, but are placed into a modified Swagelok container 
in the hot cell after irradiation. A picture of the compact and container is provided in Figure 3. The 
compacts are approximately 0.5" in diameter x 1" long, and the container is approximately 1" diameter x 3" 
long. The container is an aluminum Swagelok bulkhead fitting, with the threads and center hex nut turned 
off. In future tests, some compacts will have a 0.5" diameter and be 2" long. A similar container will be 
used for the longer compacts, but adjusted dimensionally, to accommodate the longer length. 

Figure 3. Compact and Container (Shown with Pencil, for Size Aspect/Visualization) 
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2 STRUCTURAL EVALUATION

General Information

* Internal and external structures
Paragraph 1.4.1.1 & Drawings

" Fabrication and welding criteria
Table 1-3

" Codes and standards
Table 1-3

* Component materials
Paragraph 1.4.1.1 & Drawings

" Dimensions - Table 1-1
" Weights- Table 1-1

Thermal Evaluation

" Temperatures
Table 3-4

" Pressures
Table 3-3

Structural Evaluation, Chapter 2

Loading

* Compression - 2.6.8 1eLoad Combination -T 2-11 Pressure -2.6.1.1 . Water spray-2.66
" Crush - 2.7.2 * Penetration - 2.6.10 * Puncture- 2.6.10••1 • :,Thermal 2.6.1
" Impact- 2.6.7 & 2.7.1 j Pressure - 2.6.3 & 2.6.4 J Vibration-,2.6.5 .

Evaluation

. Material properties 1 Stress analysis • Physical testing Differential thermal
Section 2.2 & Appendix NCT 2.6 2.7.1.1.3 e .x.. .2
2.10.7 HACT2.7 I

Results

" Buckling - 2.1.2.3 * Strain , Deformation - 2.7.8 * Fracture - 2.1.2.1
• Fatigue - 2.1.2.2 * Stress'

N CT2.6.11'-
HACT 2.7.8

Thermal EvaluaIon

• Deformation - 3.7
" Crqshing/puncture>
1'3.4' ,

/

Containment

Deformation of the
containment
boundary- 4.1.1
C. chemical and
galvanic reactions
4.1.1

. Contents condition
Table 4-2

Shielding Evaluation

" Package
deformation - 5.1.1

" Crushing/puncture
5.1.1

• Extrusion - 5.1.1
" Displacement of

content and
shielding - 5.1.1

" Slump - 5.1.1

Criticality Evaluation
N/A

" Package
deformation

" Displacement of
content and
shielding

" Flooding

I ____________________

/

I
- I

Package Operations

* Closure requirement - 7.3.4.3
* Bolt torque - Table 7-8
* Loading configuration - 7.3.3 &

7.3.4
• Lifting configuration
* Tie-down configuration - Table 7-6
* Handling restrictions - 7.1

Acceptance Tests and
Maintenance Program

" Codes and
standards
Table 8-2

" Pressure and
structural test
8-1

" Component tests
8.1.5
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2 STRUCTURAL EVALUATION 

General Information 

o Internal and external structures 
Paragraph 1.4.1.1 & Drawings 

o Fabrication and welding criteria 
Table 1·3 

o Codes and standards 
Table 1·3 

o Component materials 
Paragraph 1.4.1.1 & Drawings 

o Dimensions - Table 1·1 
o Weights - Table 1·1 

o Compression - 2.6.B 
o Crush - 2.7.2 
olmpact-2.6.7&2.7.1 

o Material properties 
Section 2.2 & Appendix 
2.10.7 

o Buckling - 2.1.2.3 
o Fatigue - 2.1.2.2 

o Penetration - 2.6.10 
o Pressure - 2.6.3 & 2.6.4 

o Stress analysis 
NCT2.6 
HACT2.7 

o Strain / 
o Stress~ 

Nci2.6.11 
HACT2.7.B 

containment 
,bciun'darY - 4.1.1 

~o Chemical and 
galvanic reactions 

\ 4.1.1 
o Contents condition 

Table 4·2 

o Closure requirement - 7.3.4.3 
o Bolt torque - Table 7·B 
o Loading configuration - 7.3.3 & 

7.3.4 
o Lifting configuration 
o Tie-down configuration - Table 7·6 
o Handling restrictions - 7.1 

Thermal Evaluation 

o Temperatures 
Table 3-4 

o Pressures 
Table 3·3 

o Fracture - 2.1.2.1 

o Package 
deformation - 5.1.1 

o Crushing/puncture 
5.1.1 

o Extrusion - 5.1.1 
o Displacement of 

content and 
shielding - 5.1.1 

o Slump-5.1.1 

Criticality Evaluation 
N/A 

o Package 
deformation 

o Displacement of 
content and 
shielding 

o Flooding 

Acceptance Tests and 
Maintenance Program 

o Codes and 
standards 
TableB·2 

o Pressure and 
structural test 
B·1 

o Component tests 
B.1.S 
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Note: Unless indicated otherwise, all information related to the Model AOS-1OOA is also applicable
to the Model AOS-1OOA -S.

This chapter presents the structural evaluation of the AOS Radioactive Material Transport Packaging
System (AOS Transport Packaging System), to demonstrate that the design meets all applicable structure

criteria. All Transport Packaging components are evaluated to their specific regulatory requirements.
Normal and Hypothetical Accident conditions of transport were applied, in accordance with 10 CFR 71

[2.1] and IAEA TS-R-1 [2.2] requirements. Analytic demonstration techniques comply with the
methodology presented in Regulatory Guide 7.6 [2.3] when the different loadings are combined, as

provided in Regulatory Guide 7.8 [2.4]. )
Engineering Analyses- Most of the engineering analyses were performed usincgfinite ele m
methods. The computer program used LIBRA, a multipurpose finite element program applicable.... / \en".rgr. applcabl

to static and dynamic analyses of linear and nonlinear structural systems. A detailed description
of the LIBRA program and a summary of the verification and quahfication studies conducted in\ .\

support of this evaluation are provided in Appendix 2.10.5, "LIBRA Finite Element Analysis
Program and Verification Problems." The finite element analytical evaluation is primarily/

concentrated on the cask structure, due to its containment functions. For the evaluated
conditions, finite element analyses and material properties relationship were used. For all,/ I

drop conditions, the deceleration forces and their distributiononto the-cask were applied using
finite element methods. Load distributions were obtained for the drop test resu/ts• The analyses
results demonstrated that all AQS Transport Packaging System models-have the capability
to meet regulatory requirements. /-,\ ý

• Free-Drop Test - This test was performed to verify the analytical procedure used by identifying
the deceleration forces applied by the impact limiter c6mponents/on the cask structure, at
different drop orientations. It was also-performed to identify the distribution of these forces onto
the cask structure by way of pressure-sensitive film, installed at the cask/impact limiter interface.

Component Tests - Performancdeof these tests enhanced and/or verified understanding
of materials and AOS Transport Packagih-System components' behavior under
design conditions.

Table 2-1 presents a summary of \theengineering evaluation analyses performed on each AOS Transport
Packaging System model.
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to the Model AOS-100A-S. 

This chapter presents the structural evaluation of the AOS Radioactive Material Transport Packaging 
System (AOS Transport Packaging System), to demonstrate that the design meets all applicable structure 
criteria. All Transport Packaging components are evaluated to their specific regulatory requirements. 
Normal and Hypothetical Accident conditions of transport were applied, in accordance with 10 CFR 71 
[2.1] and IAEA TS-R-1 [2.2] requirements. Analytic demonstration techniques comply~th the 
methodology presented in Regulatory Guide 7.6 [2.3] when the different loadings af~combined, as 
provided in Regulatory Guide 7.8 [2.4]. / n ) 

• Engineering Analyses - Most of the engineering analyses were performed using~ite element 
methods. The computer program used LIBRA, a mUltipurpose finite elemef,tprogram ap~icable 
to static and dynamic analyses of linear and nonlinear structural sys(e':;'s. A detailed d~scription 
of the LIBRA program and a summary of the verification and quafifjcation'studi~~ondu2ted in 
support of this evaluation are provided in Appendix 2.10.5, "LIBRA Finite EI~ent Analysis'> . 
Program and Verification Problems." The finite element ~a1Ytical evaluation is''Rrim~ill 
conc~~trate~ ?n the cask structure, due to its .containm~~t funt~i~ns .. Fo(t~e ev~luated 
conditions, finite element analyses and matenal propertles~elatlonshlp weye useCl. For all 
drop conditions, the deceleration forces and thei~/:Jist~ibution,onto the-cask wer~ applied using 
finite element methods. Load distributions were ebtained for the~op test resUlts. The analyses 
results demonstrated that all AQS Transport Packagirig System models-h~e the capability 
to meet regulatory requirements. /J~ \ ~ . 

• Free-Drop Test - This test was perfor~d t,o verify the analytical procedure used by identifying 
the deceleration forces applied by the impa9t limiter compooents--on the cask structure, at 
different drop orientations. It w~als·o-p~rf6J.med to id~ntify thl(distribution of these forces onto 
the cask structure by way of Rressure-sensitiv),film, in~talled at the cask/impact limiter interface. 

• Component Tests - Perfofmane€Of the~e testi'enhao6>ed and/or verified understanding 
of materials and AOS Trcrnsport Packagihg'System't6mponents' behavior under 
design conditions. ~. V U . 

Table 2-1 presents a summaoy of the eng~e~luation analyses pertormed on each AOS Transport 

Packaging System model. '- V 
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Table 2-1. AOS Transport Pacikagng System Analyses Summary - All Models/

Model

LO
C4

CJ
0

9
CO
0 U)

0
4

8

C

<o
0
0

0T
4•

LO

Ch
0
4

LO

0
Applied

Conditions/
Criteria

Package Category ,- Ill III 11 III 11

Packaging Weight 1511bkgs/ 71.4 kg 3,950 kg 3,232 kg 3,901 kg 18,234 kg 15,535 kg
bs (157 Ibs) (8,700 Ibs) (7,125 Ibs) (8,600 Ibs) (40,200 Ibs) (34,250 Ibs)

Contenta Activated Activatedd\ Activated Activated Activated Activated Activated

Physical Form <' / 2." S
(Normal or Soidb Solid Solid Solid Solid Solid Solid
Special)

Decay Heat _ _ _ I ___

100W IWs400W 400W (7,00W 2,500W

Activated Materials loW ( 40 7,kW) (2.5 kW)

/Isotope Is Isotope Isotope

Fissile Material - - \ - - - -

General 71.33 606-616 V V V /V V> V V

207 kPa 414 kPa 1,931 kPa 1931 kPa/ 1i931lkPa 1,517 kPa 1,517 kPa
Design Pressure (30 psia) (60 psia) (280 psia)c' \(280 psia) /ý( p0 (220 psia)

_____________________ ________________________ ______ ~ 0 sia 22 0 @sn 22Csa

Structural

Weight and Cg V

Lifting Devices 71.45(a) 7607, 7608 V V V

Tie-Down Devices 71.45(b) 612,636 V'- V V V

Containment V VV.VV
Shell Buckling
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« « 
f5 8 
0 ,.. , , 
C/) C/) 

0 0 
Item « « 

Package Category III II 

Packaging Weight 

Contenfl 

Physical Form 
(Normal or 
Special) 

Decay Heat 

Activated Materials 10W 

Fissile Material 

General 71.33 606 - 616 V' V' 

Design Pressure 
207 kPa 414 kPa 
(30 psia) (60 psia) 

Structural 

Weight and Cg V' V' V' 

Lifting Devices 71.45(a) 7607, 7608 V' V' V' 

Tie-Down Devices 71.45(b) 612,636 V'- V' V' 

Containment 
V' V' V' 

Shell Buckling 
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Model 

til 
C/) « til , 

8 « Lt) Lt) 
0 CD CD ,.. 0 ,.. ,.. Applied , ,.. , , 

C/) , C/) C/) Conditionsl 0 C/) 0 0 « 0 « « Criteria « 
III II 

3,232 kg 3,901 kg 18,234 kg 15,535 kg 
(7,125Ibs) (8,600Ibs) (40,200 Ibs) (34,250 Ibs) 

Activated Activated Activated Activated 

Solid Solid Solid Solid 

400W 
7,000W 2,500W 
(7 kW) (2.5 kW) 

Isotope Isotope 

V' 

1,517 kPa 
(220 psia) 
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Table 2-1. AOS Transport Packaging System Analyses Summary - All Models (Continued)

Model

9

0

LO)0

0o 0

8

0
4c

c'?

Ch
0

'Cn

.0
4c

Cn

0
4c

Applied
Conditions/

CriteriaItem

Normal
Conditions
of Transport

71.71(c) 651

380C (100-F)653,654,V

Heat 71.71(c)(1) 664, 6764 t VV shade
6< 500C (122°F)

Differential / / V
Thermal Expansion V

Cold 71.71 (c)(2) 664,676 V V

Reduced 71.71 (c)(3) 643
External Pressure 1 V / ,-

Increased
External Pressure 7/

(5,5 and 10 g's)
Vibration 71.71 (c)(5) 612 V V V V ANSI

/ N 14.23 Draft

Water Spray 71.71 (c)(6) 719, 721 V V V / V

(Solid:
0.3m (1 ft.) and

1.2m 1.2m 1.2m 0 amn 1.2m (4 ft.)
Free Drop 71.71 (c)(7) 720, 722 (4 ft.) (4 ft.) (4 ft.) / f)-(4 . f) (Liquidd:

9m (30 ft.)
____________________________________~< )___________________
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Table 2-1. AOS Transport System Analyses Summary - All Models (Continued) 

Model 

« « III 
en « III 

0 8 8 ci: ~ 
It) 

It) 0 CD 
Applied 0 .... .... 0 .... .... 

I I I .... I I en en en I en en Conditionsl 0 0 0 en 0 0 
Item « « « 0 « « Criteria « 

Normal 
Conditions 
of Transport 

38°C (100°F) 
Heat 71.71 (c)(1) shade 

< 50°C (122°F) 

I Differential 
V' 

Thermal Expansion 

Cold 71.71 (c)(2) 664,676 V' 

Reduced 
71.71 (c)(3) 643 V' 

External Pressure 

Increased 
71.71 (c)(4) 

External Pressure 

(5,5 and .10 g's) 
Vibration 71.71 (c)(5) 612 ANSI 

N14.23 Draft 

Water Spray 71.71 (c)(6) 719,721 

Solid: 
0.3m (1 ft.) and 

Free Drop 71.71 (c)(7) 720, 722 
1.2m 1.2m 1.2m 1.2m(4ft.) 
(4 ft.) (4ft.) (4 ft.) 

Liquidd: 

9m (30 ft.) 
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Table 2-1. AOS Transport Packaging System Analyses Summary - All Models (Continued)

I I I -,A
Model

LO

0

09
0

0
0

8

0

Ch
0

0

0T

4%U)

Ch
0o 0

4't Applied
Conditions/

CriteriaItem

Corner Drop 71.71)) / 722(b)&(c)
-.4 4 4 -~ 4 4 .4-

Compression 5x Weight or

(Stacking) 71.71(c)(9) 723 a) - - 13 kPa (2 psi)*
Projected Area

3.2 cm (1.25 in.)
and

Penetration 71.71 (c)(10) 724(b) - V V V V 6kg (13 lbs.)
< dropped

1.7m (67 in.)

Hypothetical \ /
Accident 71.73(a)&(b) 726
Conditions 72
of Transport

Free Drop 71.73(c)(1) 727(a) V V" V V

Crush 71.73(c)(2) 727(c) --- - /

/ 15cm (6 in.)
diameter

Puncture 71.73(c)(3) 727(b) V V V V 20 cm (8 in.)
long

Distance of
1.0m (40 in.)

Thermal 71.73(c)(4) 728 V V V /

Immersion 71.73(c)(5) 731
(Fissile Material)

I

I
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« m 
0 8 0 .,... .,... 

I I en en 
0 0 « « 

V' 

• 
en « m I « Lt) ~ 0 CD 
0 .,... .,... Applied .,... I I 

I en en Conditions! en 0 0 0 « « Criteria « 

5x Weight or 
13 kPa (2 psi) * 
Projected Area 

3.2 cm (1.25 in.) 
and 

6 kg (13Ibs.) 
dropped 

1.7m (67 in.) 

V' 

15 cm (6 in.) 
diameter 

20 cm (8 in.) 
long 

Distance of 
1.0m (40 in.) 
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Table 2-1. AOS Transport Packaging System Analyses Summary - All Models (Continued)

Model

Item

"., / /7 I150 kPaImmersion 71.73(c)(6)/ 29 ' V I (21.7 psi)

Deep Water 71.61 / I 2MPa
Immersion 71.61_" _ _ __ _ _ _ (290 psi)

Thermal

Normal Conditions of Transport

I3800 (100-F))
Ambient +Decay it it it

Heat+Solar ./ _.____

38-C (100oF)
Ambient + i i i"
Decay Heat

-29-C (-20-F)
Ambient + it it i
Decay Heat

I 29-C (-20-F)
Ambient

I 40-C (-40- F)(
Ambient + tii t
Decay Heat

Ambient i ti

Hypothetical Accident Conditions of Transport

Fire I Y it i'
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Table 2-1. AOS Transport System Analyses Summary - All Models (Continued) 

Item 

Immersion 

Deep Water 
Immersion 

Thermal 

71.61 

Normal Conditions of Transport 

38°C (100°F) 
Ambient + Decay 
Heat + Solar 

38°C (100°F) 
Ambient + 
Decay Heat 

-29°C (-20°F) 
Ambient + 
Decay Heat 

-29°C (-20°F) 
Ambient 

-40°C (-40°F) 
Ambient + 
Decay Heat 

-40°C (-40°F) 
Ambient 

Hypothetical Accident Conditions of Transport 

Fire 
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<t 
0 
U) 
0 

I 
CJ) 
0 
<t 

V 

Model 

<t CD 
CJ) 

I 

0 8 <t 
0 0 
~ ~ 0 

I I ~ 
CJ) CJ) I 

0 0 CJ) 

<t <t 0 
<t 

V 

<t 
~ 
~ 

I 
CJ) 
0 
<t 

V 

CD 
~ 
~ 

I 
CJ) 
o 
<t 

Applied 
Conditionsl 

Criteria 

150 kPa . 
(21.7 psi) 

2MPa 
(290 psi) 
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Table 2-1. AOS Transport Packaging System Analyses Summary - All Models (Continued)
/ \

.... Model
I C,, I I -

U))

9 9
U)U U)C h hC

0

Applied
Conditions/

CriteriaItem

Containment

Internal Pressure
(Fission Gases) \1-1/ýý i'-l /11 -
Lid Joint ] I / ] v_
Shielding ,

Source Term

Decay Heat / / V

Gamma Dose ,/v - v V V V V
/ I /

Neutron Dose 1 / /

Transportation v 7 /Index • ' -- -
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Table 2-1. AOS Transport Packaging System Analyses Summary - All Models (Continued)/ \

Criticality

Criticality Safety
Index (CSI) '

Normal Conditions
of Transport

Hypothetical
AccidentConditions ,

of Transport

a. Encapsulated solid material or solid metal meeting Normal or Special form criteria.

b. The Model AOS-025A and AOS-050A transport packages were analyzed to the requirement of transporting liquid, Reference [2.2], Paragraph 725(a).I\ / / /
In a future submittal, the, transportation of liquid form will be requested for these models.

c. The Model AOS-100A and AOS-165A transport packages were analyzed for future fission gases of future fuel materials.

d. Analyzed for future request for liquids.
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System Analyses Summary - All Models (Continued) 

Item 

Criticality 

Criticality Safety 
Index (CSI) 

Normal Conditions 
of Transport 

Hypothetical 
Accident 
Conditions 
of Transport 

a. Encapsulated solid material or solid metal meeting Normal 

<t 
~ 
0 

I en 
0 
<t 

b. The Model AOS-025A and AOS-050A transport packages were ::In)'lIV;7Ari 

In a future submittal, the transportation of liquid form will be rDr'''DCT<'''n 

C. The Model AOS-1 OOA and AOS-165A transport packages were am~/V1'ea.,Tor 

d. Analyzed for future request for liquids. 
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1/1..,1"..,111 of transporting liquid, Reference [2.2], Paragraph 725(a). 

fuel materials. 
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2.1 STRUCTURAL DESIGN DESCRIPTION

2.1.1 Discussion

The AOS Transport Packaging System encompasses a group of transport packaging, scaled up-or down
from a basic design, the Model AOS-100 transport package. Figure 2-1 through Figure 2-4 provide
isometric views of each model (Models AOS-025A, AOS-050A, AOS-100A/AOS-100A-S, and AOS-165A,
respectively). Figure 2-5 and Figure 2-6 present an isometric view of the cask and impact limiter
components, respectively. There are some variations within the packaging system models, such as
shielding materials, sizes and number of bolts, foam density, and so forth. Only the cask structure is a true
scale of the basic design, with minor variation to accommodate standard size components or features in
the various scaled versions.

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1100, and AOS-165 Transport Packages, Rev. B
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Figure 2-1. Transport Package, Isometric View - Model AOS-025A
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Figure 2-1 . Transport Package, Isometric View - Model AOS-02SA 
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Figure 2-2. Transport Package, Isometric View - Model AOS-050A 
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The AOS Transport Packaging System consists of three (3) main components:

I
" Cask
" Impact limiters
" Lid seal

The cask component is constructed of 300 series stainless steel (SS300) material. Tungsten alloy or
carbon steel materials are embedded within the cask body and lid plug cask components, to enhance the
cask assembly's shielding capability. Aided by the seal, the cask also provides containment to
the radioactive material content. The impact limiters attach to one another, typically,,by eight (8)
turnbuckles, covering each end of the cask. These packaging components, constructed of 300 series
stainless steel (SS300) thin shell, filled with polyurethane foam, mitigate mechanical andth-ermal/Ioads
generated during Normal and Hypothetical Accident conditions of transport. \ \ <,

All transport package models use a metallic, double "C" cross-section seal. For
Subsection 4.1.3, "Lid Seal."

The evaluation presented herein covers four (4) model sizes - AOS-025, AC
AOS 165 - with variation on shielding materials, impact limiter design, s
Model AOS-100A-S - is double-ended - it has a lid/lid plug co/mbination at both-en

fer to

AOS-100, and
Note that the

2

0

(,
v

V

"I

)

0
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The AOS Transport Packaging System consists of three (3) main components: 

• Cask 
• Impact limiters 

• Lid seal 

The cask component is constructed of 300 series stainless steel (SS300) material. Tungsten alloy or 
carbon steel materials are embedded within the cask body and lid plug cask components, to e.nhance the 
cask assembly's shielding capability. Aided by the seal, the cask also provide~~tai;;ment to 
the radioactive material content. The impact limiters attach to one another, tygically/by eig~t (8) 
turnbuckles, covering each end of the cask. These packaging components, constructed of 300 deries 
stainless steel ($S300) thin shell, filled with polyurethane foam, mitigate mechaAical and'th~rma( loads 
generated during Normal and Hypothetical Accidentconditions of transportA~ < . 
All transport package models use a metallic, double "e" cross-section seal. For further details, refer to 

Subsection 4.1.3, "Lid SeaL" ~ ~ V 
The evaluation presented herein covers four (4) model sizes ~S-025, AOS-050, AOS-100, and 
AOS 165 - with variation on shielding materials, impact limite~desig~~nd SO)forth. Note that the 
Model AOS-100A-S - is double-ended - it has a lid/lid plug c6mbinatibn at both,ends. 
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2.1.2 Design Criteria

This subsection defines the allowable stresses for all Load Combinations defined in Reference [2.3].
Table 2-2 presents a summary of the Load Combinations for Normal and Hypothetical Accident conditions
of transport, and introduces the Finite Element Analysis (FEA) models used in the evaluation. The Load
Combinations presented in Table 2-6 were adapted from Reference [2.3], with some additions to reflect
current regulatory requirements. Normal and Hypothetical Accident conditions of transport design criteria
for stress are obtained from Reference [2.2].

Under Normal conditions of transport, the following design criteria apply:m mPM < S 1S

PM + Pb + Q < 3.0 Sm X",

Under Hypothetical Accident conditions of transport,

Pm lesser of 2.4 Sm, or 0.7 Su

PM + Pb lesser of 3.6 Sm, or S, <

where: \
Sm = Algebraic diffelrenc o ay

Stresses

Q

I Su

AOS Radioactive Material Transport Packaging System Safety Analysis Report
I for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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2.1.2 Design Criteria 

This subsection defines the allowable stresses for all Load Combinations defined in Reference [2.3]. 
Table 2-2 presents a summary of the Load Combinations for Normal and Hypothetical Accident conditions 
of transport, and introduces the Finite Element Analysis (FEA) models used in the evaluation. The Load 
Combinations presented in Table 2-6 were adapted from Reference [2.3], with some additions to reflect 
current regulatory requirements. Normal and Hypothetical Accident conditions of transport design criteria 
for stress are obtained from Reference [2.2]. 

Under Normal conditions of transport, the following design criteria apply: 

Pm + Pb + Q < 3.0 Sm A 
Under Hypothetical Accident conditions of transport, the followir:lg design criteria apply: 

, ~ 

where: 

Pm lesser of 2.4 Sm, or 0.7 Su 

Pm + Pb lesser of 3.6 Sm, or Su 

Sm = 

Pm = 

Pb 

Q = 

Su = 

Algebraic 7~ganY two of Vi pal Stresses 

Primary ~mbrane Stress 

, _ '" v 
Primary Bendi~ress\ 
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~ V 

Ultim~Stress 
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Table 2-2. Summary of Load Combinations for Normal and Hypothetical Accident
Conditions of Transport - All Models

I

I

Load Combinations

Internal
Ambient Temperature Decay Heat Insolation Pressure

Evaluation 38°C - 29-C -40'C j I Fabrication
Conditions (100 0F) (-20oF) (-400F) Max. Zero Max.a Zero Max. Min. Stresses

Normal Conditions of Transport (Analyze Individually)

Hot 101 101 101 1 01:'\ 21,)I

Environment 102 102 102 /201 1\02 /2/11

103 103 103< _ 103\ 21\1

Cold 104 104 104 '104 211J>

Environment 105 105 / _ 105\ \211

106 106 _\ _ 106) 211

Internal Design /
Pressure 102 102 102 201 211
(varies
by model) /

Reduced
External
Pressure- 102 102 102 202 211
24.5 kPa
(3.5 psia)

Increased/
External
Pressure - 103\ 103 103 203 103 211
140 kPa
(20 psia)

Compression
Load 21'5 ,1oi 101 201 201 211
(5x weight) I_ _ _ ___ _ _ _ _ _

Rod Drop 216 101 101 201 211

onto Cask \216 104 104 201 211

Vibration, N 221\ \ __ 102 102 201 211

Forward Load \,221 ' 03'103 103 103 211

/Vibration, \222\ ___ 102 102 201 211

\Lateral"Load 2;22 103 103 103 103 211

Vibation, 2 2z3 102 102 201 211

VerticlL~oad 223 103 103 103 103 211

4-ft. Head-on/ 231 102 102 102 201 201 211
Drop

Impact Test 232 102 102 201 211
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Table 2-2. Summary of Load Combinations for Normal and Hypothetical Accident 
Conditions of Transport - All Models 

Evaluation 
Conditions 

Load Combinations 

Ambient Temperature Decay:Heat Insolation 
Internal 

Pressure 

380C - 290C _400C Fabrication 

(1°1 0°0

1 

F) (-20
0
F) (-40

0
F) M

1

a

o

X

1

· Zero Max.
a 

Z1
eor10 

Max"< ~ 
Normal Conditions of Transport (Analyze Individually) . ~ 

Hot 
Environment 

Cold 
Environment 

Internal Design 
Pressure 
(varies 
by model) 

Reduced 
External 
Pressure -
24.5 kPa 
(3.5 psia) 

Increased 
External 
Pressure -
140 kPa 
(20 psia) 

Compression 
Load 
(5x weight) 

102 102 

103 

104 

105 105 

106 106 

102 102 

102 

Rod Drop /" 216 \ V ~ 101 

onto Cas~~ ~16 / 104 

102 /2Q. "'-:! 02 /211 

103 

104 

211 

211 

211 

103 203 103 211 

101 201 201 211 

101 201 211 

104 201 211 

v~~~~,~ "~,,~.~J23 __ ~ ____ -+ ____ ~~1_02~ ____ ~_1_0_2-+ ____ ~_20_1~ ____ ~ ___ 2_1_1 __ ~ 
.v~.,,,,oad ~ 223 103 103 103 103 211 

4-ft. Head-Or./ 
Drop 

Impact Test 
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102 102 201 211 
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Table 2-2. Summary of Load Combinations for Normal and Hypothetical Accident
Conditions of Transport - All Models (Continued)

of Traspoofrt (Ap"p ly q Sequentialily)

Fire at 111 1*
30 minutes

-4--------- + 4

,201 211
+ 4

Fire at
60 minutes 112 201 211

Fire at 11
90 minutes 113

Fire at 1
120 minutes 114

201 211
-+ 4 4- 4

102 201 211
-+ + 4 4- 4

Fire at
150 minutes

Fire at
180 minutes

Deep Water A 204
Immersio n

a. Numbes rts efe tomaspecific /q
the enviromt c'onditions aJ
ancdzero () in•teral pr"essUr

102 201 211
___ + + 4 + 4

2 102 201 211
___ + + 4 + 4

101 101 201 211

ndition (case). For example, Load Case 101 refers to a condition where
i'C (100 0 F) ambient temperature, zero (0) insolation, maximum decay heat,
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Table 2-2. Summary of Load Combinations for Normal and Hypothetical Accident 
Conditions of Transport - All Models (Continued) 

Free Drop 

Head-On 
301 102 102 

Orientation 

Side 302 102 102 
Orientation + 
Slap Down 305 104 

Cg/Corner 303 102 

Orientation 306 

Puncture 311 101 

Thermal 

Fire at 
111 

30 minutes 

Fire at 
112 201 

60 minutes 

Fire at 
113 201 

90 minutes 

Fire at 
114 201 

120 minutes 

Fire at 
102 201 

150 minutes 

Fire at 
102 201 

101 101 201 

211 

211 

211 

211 

211 

211 

211 

211 

211 

211 

a. (case). For example, Load Case 101 refers to a condition where 
(100°F) ambient temperature, zero (0) insolation, maximum decay heat, 
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Thermal design criteria (refer to Table 2-3) are specified for regions throughout the cask (such as the cask cavity and outside overpack wall). The
metallic lid seal material and the elastomeric port seal material have different temperature limits, establishing the thermal criteria for the region

associated with the seal/areas/ Each/ AOS Transport Packaging System model design's pressure is based upon the cavity geometry and the
l p/model's proposed payload./ /

In addition to the (

" Brittle Frac
" Fatigue

" Buckling

ble 2-3, allowable stresses for the following failure modes are provided:

al Desian Criteria - All Models

Each is described in the subsecti(

Table 2-3. Metallic and Elastomeric Se;

Load Condition Seal Type

Metallic (Lid)
Normal Elastomeric (Port)

Temperature E1
Structural Material

Allowable Stress (ksi)

Sm 1.5Sm 3.OSm

20.0 30.0 60.0

2.4Sm - 3.6Sm

48.0 - 70.0
Hypothetical Accident

a. Exclusive/Non-exclusive use. )

\j
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Thermal design criteria (refe/.t6Ta~le 2-3) are specified for regions throughout the cask (such as the cask cavity and outside overpack wall). The 
metallic lid seal material ana the elastomeric port seal material have different temperature limits, establishing the thermal criteria for the region 
associated with the seal~reas1 Each AOS Transport Packaging System model design's pressure is based upon the cavity geometry and the 

mOdel:~ proposed /~I~a~ / ~ . . . . 

In addition to the deslgn?cntena Rresented In Table 2-3, allowable stresses for the following failure modes are provided: 

, • Brittle FraYurel tY d . 
• Fatigue ~ / /' . 

• Buckling 

Each is described in the subsections'that fOIlOWV 

Table 2-3. Metallic and Elastomeric ~er.mal Design Criter:i~AII Models 
"- / / "-
. T // ",Temperature 

':;1;' ':. '. .,,>: 
, ~tr~$s~§ec'tiq-!),., ,~{~~~~~al Area 

Load Condition Seal Type °C .' OF.: . ··oC·r 

"~F " , ~ , ' 

Metallic (Lid) 
L_ 

300/ 572' 
Normal 400 ~2-/ / 

/ 

L450-Elastomeric (Port) 232 
/ 

Metallic (Lid) "J / 427 800 
Hypothetical Accident 400 752 < 

""-S32 / I 

Elastomeric (Port) 450 
I 

a. Exclusive/Non-exclusive use. (j 

Package Outside 
Boundarya 

°C of 

85 185 

"" 
50 122 

"-
"-

-

-A -

Structural Material 
Allowable Stress (ksi) 

Sm 1.5Sm 3.0Sm 

20.0 30.0 60.0 

2.4Sm - 3.6Sm 

48.0 - 70.0 

<) 
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2.1.2.1 Brittle Fracture

Brittle fracture is not considered in this evaluation because all containment and non-containment structural
components are fabricated of 300 series stainless steel (SS300). Because this material does not undergo
a ductile-to-brittle transition in the temperature range of interest [down to -400C (-400F)], it is safe from
brittle fracture.

The bolts.are fabricated to conform with ASME SB-637 UNS N07750 Type 3; however, they are excluded
from brittle fracture consideration because NUREG/CR-1815 [2.5], Section 5, states that bolts are
generally not considered as fracture-critical components because multiple load paths exist and because
bolted systems are designed to be redundant." However, these bolts are required to be impact tested at
-4000 (-40°F).

2.1.2.2 Fatigue

The fatigue evaluation is limited to fatigue on the bolts that is caused by applying4te required pre-load and
by the shock and vibration loading during transportation of the package. Pressurization anrd thermnal loads
do not significantly contribute to fatigue loading, because of their magnitude~and long period.

The allowable life of the package component is the number/of cycles given on the design fatigue curve in
Reference [2.5], Section 5, Figure 1-9.2, corresponding to theI maximum•rrrectedtvalue of the fatigue
stress (Salt). The value of Salt is corrected by the ratio of the modulus of elastidity given on the design
fatigue curve to the modules of elasticity of the component material used-in-the analysis.

K

V

'v

v
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2.1.2.1 Brittle Fracture 

Brittle fracture is not considered in this evaluation because all containment and non-containment structural 
components are fabricated of 300 series stainless steel (SS300). Because this material does not undergo 
a ductile-to-brittle transition in the temperature range of interest [down to -40°C (-40°F)], it is safe from 
brittle fracture. 

The bolts are fabricated to conform with ASME SB-637 UNS N07750 Type 3; however, they are excluded 
from brittle fracture consideration because NUREGICR-1815 [2.5], Section 5, state~t~Bolts are 
generally not considered as fracture-critical components because multiple load path},'exist and betause 
bolted systems are designed to be redundant." However, these bolts are required to be i~t testkd at 

-40°C (-40°F). ~ v< 
2.1.2.2 Fatigue ~ ~ 
The fatigue evaluation is limited to fatigue on the bolts that is caused by applying,the required pr.e-Ioad and 
by the shock and vibration loading during transportation of the paCk'g~~eSSuriiation a~d the~alloads 
do not significantly contribute to fatigue loading, because of their rilagnitude'and loj periYd. 

The allowable life of the package component is the numbevitdYcles')iven o)..he design fatigue curve in 
Reference [2.5], Section 5, Fi~ure 1-9.2, correspondi.ng fa thel maximu';n~~e~~;9/~alue of the fati~ue 
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fatigue curve to the modules of elasticity of the com-(o'rie~mater~-in-the analysis. 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

2-21 



2.1.2.3 Buckling

The AOS Transport Packaging System cask shells are not likely to experience buckling instability, based
upon their R/t ration due to forces generated under Normal and Hypothetical Accident conditions of
transport. However, because buckling is an unacceptable failure mode for the containment boundary
(located within the cask component of the transport package), per Reference [2.3], the buckling critical
force Fcr is calculated below, for each packaging system model.

Cask buckling under external loading requires the outside shell to buckle. Buckling of the outside shell,
under compressive loading, is conservatively evaluated using the formula provided in Reference [2.7].

Fcr=0.18 2 E *t/r

where:

E = Material module of elasticity

t = Shell wall thickness

r = Shell radius

Table 2-4. Fcr = 0.182 E * t/r Equation Values - All

0
2-22 AOS Radioactive Material Transport Packaging System Safety Analysis Report

for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, Rev. BI

2.1.2.3 Buckling 

The AOS Transport Packaging System cask shells are not likely to experience buckling instability, based 
upon their Rlt ration due to forces generated under Normal and Hypothetical Accident conditions of 
transport. However, because buckling is an unacceptable failure mode for the containment boundary 
(located within the cask component of the transport package), per Reference [2.3], the buckling critical 
force Fer is calculated below, for each packaging system model. 

Cask buckling under external loading requires the outside shell to buckle. Buckling of tbeautsiCle shell, 
/ "-

under compressive loading, is conservatively evaluated using the formula provided in Reference [2.7~. 

Fer = 0.182 E * tlr 0 
where: 

E = Material module of elasticity 

= Shell wall thickness 

r - Shell radius ~ ~ 

I Table 2-4. F" = :. 182 E • II. Equation Values - All ~~I+ L 
~~~~------r-------------~ 

a. 

E 
Model (psi) 

AOS-025 28 * 106 "-
/~1.5"" 

28 * 106 / \ 

~ AOS-050 
~ 

3.0 
J 

/ <. ) !6-:-0~ '" AOS-100 28 * 106 

" , 
/ AOS-165 28 * 1 06"", r-9Z 

~ 2.75 

) 5.5 

/ 
11.0 

18.15 

Fer 
(psi) 

2.78*106 

2.78 * 106 

2.78 * 106 

2.78 * 106 

The high F~ value weeludes a buckling laV 
\/ 
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2.1.2.4 FEA Models

Two (2) FEA models are used in the stress analyses of the Model AOS-025, AOS-050, and AOS-100
transport packages - axisymmetric (2D) and 3D. The 2D and 3D models are represented in Figure 2-7 and
Figure 2-8, respectively. A rendered plot of the 3D model is provided in Figure 2-9. The 2D model contains
approximately 5,500 nodes and 5,500 elements, and the 3D model contains approximately 72,700 nodes
and 66,400 elements. Both static and dynamic analyses are performed on the 2D model, while the
3D model is used only for static loads.

The 3D model is generated by rotation of the 2D model. The 2D and 3D models are compatible. The
3D model is composed of 12 identical sections, over a 1800 azimuth. In all 3D analyses, there is symmetry
about the 0 to 1800 meridian plane, requiring only a 1800 model. The nodal and element numbers
are defined such that adjacent section numbers differ by 10,000. Quad and triangular elements in the
2D model are transformed into solid brick and wedge elements in the 3D model. Spring elements are
preserved in the 3D model, and gaps are assumed closed in 3D analyses.

A different set of models is used in the Model AOS-165 transport package analyses, because the package
has a slightly different construction. The difference between the Model AOS-165 and other transport
packages is that the Model AOS-165's outside shell is composed of two shells that are connected by welds
and shrunk fit. The 2D model FEA Model AOS-165 transport package is represented in Figure 2-10.

I

I

I Figure 2-7. Axisymmetric (2D) Model - Model AOS-025, AOS-050, and AOS-100
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5 

2S 

L 

Figure 2-7. Axisymmetric (20) Model- Model AOS-025, AOS-050, and AOS-100 
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Figure 2-8. 3D Model - Model AOS-025, AOS-050, and AOS-1 00

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, Rev. B

2-24

I
2-24 

Figure 2-8. 30 Model- Model AOS-025, AOS-050, and AOS-100 
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Figure 2-9. 3D, Rendered Model - Model AOS-025, AOS-050, and AOS-100
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Figure 2-9. 3D, Rendered Model - Model AOS-025, AOS-050, and AOS-1 00 
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Figure 2-10. Axisymmetric (2D) Model - Model AOS-165

2-26 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. BI

MATERIi'LS 

2 

3 

5 

30 

33 

36 

L 

2-26 

Figure 2-10. Axisymmetric (20) Model- Model AOS-165 
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2.1.2.4.1 Stress Monitoring Locations

The Model AOS-025, AOS-050, and AOS-100 transport packages have 22 stress monitoring locations,
illustrated in Figure 2-11. Each location is a cross-section of an inside or outside shell, and contains
several elements. Table 2-5 lists the elements that comprise each cross-section.

The Model AOS-165 transport package has 25 stress monitoring locations, illustrated in Figure 2-12. Each
location is a cross-section of a cask inside or outside shell, and contains several elements. Table 2-6 lists
the elements that comprise each cross-section.

Force and moment resultants at each monitored cross-section are evaluated by integrating the element
stresses in the cross-section elements. Element stresses are output at element Gaussian integration
points, and the integrations for force and moment resultants are based upon the stress and geometry
data at the gauss points. The integrated force and moment resultants are used to determine Pm and

Pb stresses for the monitored cross-section.

In 3D analyses, stress is evaluated at monitoring locations in each of the 12 azimuth sections. Therefore,
stresses are evaluated at 12 times the number of locations used in 2D analyses. The maximum values
found in any of the 12 azimuth sections are used in forming stress combinations.

1

2

3

I
Figure 2-11. Pm and Pb Stress Monitoring Points - Model AOS-025, AOS-050, and AOS-100
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3 

Figure 2-11. Pm and Pb Stress Monitoring Points - Model AOS-025, AOS-050, and AOS-100 
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I Table 2-5. Pm and Pb Stress Monitoring Section Elements - Models AOS-025, AOS-050, and AOS-1 00

I

Section Elements

1 1957,1958,1959,1960, 1961,1962,1963,1964,1965,2146,2147,2148,2149,2150,2151,
2152, 2153, 2154, 2155

552,904,905,906,907,908,909,910,911,912,1587,1588,1589,1590,1591,1592,1593,
1594,1595,1596

3 348,349,350,351,352,353,354,355,356,507, 508,509,510,511,512, 513 514, 515516

4 4587,4591,4595,4599

5 4572,4575,4578,4581 <) /
6 4552,4553,4554,4555

7 4476,.4477,4478,4479

8 4408,4409,4410,4411

9 4344,4345,4346,4347

10 4280,4281,4282,4283

11 4141,4150,4159,4168,4177,4186,4195 /

12 4133, 4142,4151, 4160, 4169, 4178, 4187 (
13 4212,4215,4218,4221 IN

14 4214,4217,4220,4223

15 5218,5236,5254

16 5235,5253,5271

17 5214, 5215, 5216, 5217/

18 5166, 5167, 5168, 5169 )
19 5140,5143,5146,5149 ' I
20 5122, 5126, 5130, 5134\
21 3001, 30-13033, 3049, 365, 308'1\>3097

22 319<3208, 3226, 3244-__

0
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I Table 2-5. Pm and Pb Stress Monitoring Section Elements - Models AOS-025, AOS-050, and AOS-100 

Section 

1 

2 

3 

4 

5 

6 

7 

I 8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2-28 

Ii 

Elements I: 

I! 

'1957,1958,1959,1960,1961,1962,1963, 1964, 1965,2146,2147,2148,2149,2150,2151, 
2152,2153,2154,2155 

552,904,905,906,907,908,909,910,911,912,1587, 1588, 1589, 1590, 1591, 1592, 1593, 
1594, 1595, 1596 

/' ~ 348,349,350,351,352,353,354,355,356,507, 508,509,510,511, 512, 513y514,515,~16 

4587,4591,4595,4599 / ~ \ 
4572,4575,4578,4581 ( \) ) 
4552,4553,4554,4555 A ~ / 
4476,.4477,4478,4479 ( ~ ~ ~ 
4408, 4409, 4410, 44.11 ~ ~ ~ ) 
4344,4345,4346,4347 ~ ~ \ V 
4280,4281,4282,4283 

A \ ~ ~ ) 
4141,4150,4159,4168,4177,4186,4195 /\ ~ ~ J 
4133,4142,4151,4160,4169,4178,4187 ( I ~ / 
4212,4215,4218,4221 \ L ~ 

A 

4214,4217,4220,4223 /!~\ ~ 
~l 

v 

/ 5218,5236,5254 ~ 

~ ~ l -5235,5253,5271 

5214,5215,5216,521~ \ ~ '> 
/ ( ) ~ V 5166,5167,5168'9,1'69 

5140,5143,5146~5~49 V 1 / 
" \ ~---J 5122,5126,5130,5134, 

~ "" 3001,3017,3033,3049,3065,3081~3097 
/ '- '- " 

3190(3208",3226,3244,,- ~/ 

V 
. 
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Figure 2-12. Pm and Pb Data Points - Model AOS-165
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Figure 2-12. Pm and Pb Data Points - Model AOS-165 
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I Table 2-6. Pm and Pb Stress Monitoring Section Elements - Model AOS-165

Section ii Elementsjý

1 2146,2147,2148,2149,2150,2151,2152,2153,2154,2155

2 1957,1958,1959,1960,1961,1962,1963,1964,1965

3 1587,1588,1589,1590,1591,1592,1593,1594,1595,1596

4 552,904,905,906,907,908,909,910,911,912

5 507,508,509,510,511,512,513,514,515,516

6 348,349,350,351,352,353,354,355,356 < ') )
7 4587,4591,4595,4599

8 4572,4575,4578,4581

9 4552,4553,4554,4555

10 4476,4477,4478,4479

11 4408,4409,4410,4411

12 4344,4345,4346,4347 - __ 2 1
13 4280,4281,4282,4283

14 4141,4150,4159,4168,4177,4186, 4195

15 4133,4142,4151,4160,4169, ,17•4•1187

16 4212,4215,4218,4221"

17 4214,4217,4220,4223 • .

18 5218,5236,5254

19 5235,5253,5271/ )
20 5214, 5215, 5216, 52117\/
21 5166, 5167, 5168,\5169

22 5149-51.43 , 5146,
i. , .

23 5<12, 5126-,

24 3081,3097

25

K'

V

v

0
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I Table 2-6. Pm and Pb Stress Monitoring Section Elements - Model AOS-165 

Section 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
A 

2-30 

ii Elements j~ 

2146,2147,2148,2149,2150,2151,2152,2153,2154,2155 

1957,1958,1959,1960,1961,1962,1963,1964,1965 

1587,1588,1589,1590,1591,1592, 1593, 1594, 1595, 1596 

552,904,905,906,907,908,909,910,911,912 ~ 
507,508,509,510,511,512,513,514,515,516 / \ 
348,349,350,351,352,353,354,355,356 / ( ) ) 
4587,4591,4595,4599 

"'" 
V / . 

4572,4575,4578,4581 /"'" 
"'" 

~ 
4552,4553,4554,4555 

"'" "'" "'" 
'\ 

4476,4477,4478,44~9 A 

"'" 
\ ~/ 

4408,4409,4410,4411 ( 

"'" 
'\ \ 

4344,4345,4346,4347 A 
"'" "'" 

) ) 
( I 

"'" 
............. 

/ 4280,4281,4282,4283 
I j ~ 4141,4150,4159,4168,4177,4186,41~5 

~I 
4133,4142,4151,4160,4169,~1~~,~181 --------4212,4215,4218,4221 ~ 1 "J / II .--.. 
4214,4217,4220, 4223 ~ ~ I ~ 
5218,5236,5254 / \ 

"'" 
~ 

5235, 5253, 5271/' 
/ /) ) ~/ 

/ < / -
" 

~v 5214,5215,5~16,5219, I! 

5166, 5167, 5168,,5169 r---l-/ 
5140,5~3, 5146, 51-49 / , ~ 
5:1-22, 5126:--5l30, 5134~ 
( "- ) 
\ "- ..........." / 3q01,3q1~,~033,3049~3~65,3081,3097 

3190,3208,3226,3244/ 
\ \/ r-.. 

~\f 
~ 
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2.1.2.4.2 Load Cases and Load Combinations

Table 2-7 lists and describes the 31 Load Cases (18 Normal, and 13 Hypothetical Accident, conditions of
transport) involved in evaluating each AOS Transport Packaging System model. Table 2-8 lists and
describes the designation number associated with each Load Case.

The 2D model is predominately used in the stress analyses of the Load Cases. The 3D model is used to
evaluate stress for vibration and shock loadings, and for side and Cg/corner drop loadings.

The 31 Load Cases are combined into 30 Load Combinations (15 Normal, and 15 H
conditions of transport), listed in Table 2-9. LoAd Combinations 1 to 299 are used for
transport. Load Combinations 300 to 399 are used for'Hypothetical Accident cor
Table 2-9 lists only the Load Combinations applicable to the AOS Transport Packagir
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Table 2-7 lists and describes the 31 Load Cases (18 Normal, and 13 Hypothetical Accident, conditions of 
transport) involved in evaluating each AOS Transport Packaging System model. Table 2-8 lists and 
describes the designation number associated with each Load Case. 

The 2D model is predominately used in the stress analyses of the Load Cases. The 3D model is used to 
evaluate stress for vibration and shock loadings, and for side and Cg/corner drop loadings. 

The 31 Load Cases are combined into 30 Load Combinations (15 Normal, and 15 HYPot~Gident, 
conditions of transport), listed in Table 2-9. Load Combinations 1 to 299 are used for N~rmal-conditidns of 
transport. Load Combinations 300 to 399 are used for Hypothetical Accident c6nditio;.;s of' tran§port. 
Table 2-9 lists only the Load Combinations applicable to the AOS Transport Packa~ir:lg Systefu. 

() 
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I Table 2-7. Load Cases - All Models
Conditions of

Transport Load Case Description

101 100°F Ambient, Maximum Decay Heat

102 100°F Ambient, Maximum Decay Heat, Maximum Insolation

103 -201F Ambient, Zero Decay Heat, Zero Insolation

104 -40'F Ambient, Zero Decay Heat, Zero Insolation

105 -40°F Ambient, Maximum Decay Heat

106 -20'F Ambient, Maximum Decay Heat <

Maximum Internal Pressure p

* Model AOS-025 - 207 kPa (30"psia)
201 • Model AOS-050 - 414 kPa (60 psia)

o Model AOS-100- 1,931 kPa (280 p;ia)
o Model AOS-165 - 1;517 kPa (220 psia),

Normal 202 Minimum External Pressure, 24 1kPa\(3.5 psi'a),

203 Maximum Increased External Pressure,-140 kPa\(20-psia)/

204 Additional Increased External Pressure, 2`MPa (290 p"ia)

211 Fabrication Stress/\

215 Compression Load (5x\weight)

216 Rod Drop onto CaskN.
221 Forwa~rd-'g Vibration Inertia Load

/ , .\ \

222 Lateral 5gV.bration lnertia,Load 2/ N I

223 /Vertical 1 0g/Vibration-Inertia \Loa/d

231 \4-ft. Hea\d-On Drop

23..2a 30-ft \Head-On Drop Impact Test, Normal Conditions

/111 _'.,.Fire at 30\Minute•s• 1,475'F Ambient, Maximum Decay Heat

112.. Fire-at60 Minutes, 100'F, Maximum Decay Heat, Maximum Insolation

113\ Fire at 90 Minutes, 1I00F, Maximum Decay Heat, Maximum Insolation

\1,4 'Firre at-i 20 Minutes, 100'F, Maximum Decay Heat, Maximum Insolation

S11,5 Fire at 150 Minutes, 1001F, Maximum Decay Heat, Maximum Insolation

116\ /Fire at 180 Minutes, 100'F, Maximum Decay Heat, Maximum Insolation
I H h\ 3301, V 30-ft. Head-On Drop

\\\3 02 30-ft. Side Drop + Slap-Down

303 30-ft. Cg/Corner Drop

304 30-ft. Head-On Drop at -40'F, Low Temperature

305 30-ft. Side Drop + Slap-Down at -400 F, Low Temperature

306 30-ft. Cg/Corner Drop at -40'F, Low Temperature

311 4-ft. Drop onto Rod

a. Load Combination 232 is documented only for the Model AOS-025 and AOS-050 transport packages,
and demonstrates compliance with the requirements of Reference [2.2], Paragraph 737.
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Table 2-7. Load Cases - All Models 

Conditions of 
Transport Load Case Description 

101 100°F Ambient, Maximum Decay Heat 

102 100°F Ambient, Maximum Decay Heat, Maximum Insolation 

103 -20°F Ambient, Zero Decay Heat, Zero Insolation 
~ 

104 -40°F Ambient, Zero Decay Heat, Zero Insolation / '\ 
105 -40°F Ambient, Maximum Decay Heat / /\ ) 
106 -20°F Ambient, Maximum Decay Heat < ~J ) 

Maximum Internal Pressure AN · Model AOS-025 - 207~Pa (30'p~la) 
201 · Model AOS-050 - 414 KP~ (60 psi a,) 

· Model AOS-l 00 - ,,1 ,931 ~Pa,,(280 P~i~ 

· Model AOS-165 - / 1',~ 17 kPa (2~0 psia)\ , , 
) ) Normal 202 Minimum External Pressure, 2~1 kPa~3.5 psia), 

203 / 1 ~ .~ / ) Maximum Increased Exter!)al Pressure, 140 kPa (20·psia) 

204 Additional Increased Extelrnal P~essure, 2 MPa (290 psia) 
, I I '- /' 

\ ~ -211 Fabrication Stress A 

215 Compression L~~d (5x"W~i9ht) 7 
216 " Rod Drop onto Cas~ ~/ 
221 Forward/59 VTbration'lnertia Lo~d 

/ "\ '" " 
222 Lateral 59_Vibratidn InertiaLoad ') 

/ /" I '" 

223 Aerticaf 1 0wVibra1:ioljl-lne~a ~oa'd 
"... 'I / 231 "4-ft. Heaa-On Drop •. 

'- ----
2:t2a " " ~~ 30-ft"Head-Onprop Impact Test, Normal Conditions 

/111 ~ Fire at 30 Minutes~ 1 ,475°F Ambient, Maximum Decay Heat 
---- " / 

\ 11~~ Fi;:e--at-6..Q Min.ut~s, 100°F, Maximum Decay Heat, Maximum Insolation 

\ 113\ ~ ) Fire at 90)Ainutes, 100°F, Maximum Decay Heat, Maximum Insolation 

/HYPQl~ 
\ v 

pife 'at-{20 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation \14 
\ 

: Fire at 150 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation '" H{5 , 
~16\ / )Fire at 180 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 

"" 30\ V 30-ft. Head-On Drop 
Acciae~ 

\ ~O2 30-ft. Side Drop + Slap-Down 

I~~ '> 303 30-ft. CglCorner Drop 
/ 304 30-ft. Head-On Drop at -40°F, Low Temperature 

< 

305 30-ft. Side Drop + Slap-Down at -40°F, Low Temperature 

306 30-ft. CglCorner Drop at -40°F, Low Temperature 

311 4-ft. Drop onto Rod -

.. 1 a. Load Combination 232 is documented only for the Model AOS-025 and AOS-050 transport packages, 
and demonstrates compliance with the requirements of Refe~ence [2.2], Paragraph 737. 
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Table 2-8. Load Case Designations - All Models

Conditions of Transport Designating Number Load Case Designation

101 to 106 Thermal Loading

201 to 204 Pressure Loading

211 Fabrication Stress Loading

215 Compression Load

Normal 216 Rod Impact Loading

221 to 223 Vibration and Shock Loading

231 4-ft. Drop Loading

232a Impact Test, Normral Condition

111 to 116 Fire Accident
Hypothetical 301 to 306 30-ft. Accident Drop L'oading

Accident
311 4-ft. Accident Drop Loading\

a. Load Combination 232 is documented only for the Model AOS-02and AS_ traspotpckges,
and demonstrates compliance with the requirements of Reference [2.2], Pararph77

Table 2-9. Load Combinations - All Models

Conditions of Load \j•.,
Transport Combination Loa'd asesa ' Description

101 102', 201/.2-1_ 'i\Ho/t Environment

102 1'-164, 201, 211 Cold Environment
103 \ 103;,201. 21-1 Increased External Pressure

//1-04_ \101, 201,202, 211 Minimum External Pressure

105 ____105,>201,,202, 211 Cold Environment with Maximum Decay Heat
S0'6\"- 10"1ý,')21, 203, 211 Maximum Pressure, Hot Environment

\107 / 1,05, 201, 203, 211 Maximum Pressure, Cold Environment

Normal 215 215, 101,201, 211 Compression Load

2i6 > 2165,101,201,211 Rod Drop
21.7/ 216, 104, 201,211 Rod Drop, Cold Environment

221\. 221, 101,201, 211 Forward Vibration

-222 222,101,201, 211 Lateral Vibration

223 223, 101,201,211 Vertical Vibration

231 231,102, 201,211 4-ft. Head-On Drop, Normal Conditions

232b 232,102,201,211 30-ft. Head-On Drop, Normal ConditionsF I_ (Impact Test)

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-8. Load Case Designations - All Models 

Conditions of Transport 

Normal 

Hypothetical 
Accident 

Designating Number 

101 to 106 

201 to 204 

211 

215 

216 

221 to 223 

231 

111 to 116 

301 to 306 

311 

Load Case Designation 

Thermal Loading 

Pressure Loading 

Fabrication Stress Loading 

Compression Load 

Rod Impact Loading 

Vibration and Shock 

a. Load Combination 232 is documented only for the Model M .... '.:>-I.lt:.<J 

and demonstrates compliance with the requirements of #-<.,t.,r,onr'" 

Table 2-9. Load Combinations - All Models 

Conditions of 
Transport 

Load 
Combination 

101 

102 

Description 

Increased External Pressure 

Minimum External Pressure 

Cold Environment with Maximum Decay Heat 

216,104,201,211 

221,101,201,211 

222,101,201,211 

223,101,201,211 

231,102,201,211 

232,102,201,211 

Maximum Pressure, Hot Environment 

Maximum Pressure, Cold Environment 

Compression Load 

Rod Drop 

Rod Drop, Cold Environment 

Forward Vibration 

Lateral Vibration 

Vertical Vibration 

4-ft. Head-On Drop, Normal Conditions 

30-ft. Head-On Drop, Normal Conditions 
(Impact Test) 
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Table 2-9. Load Combinations - All Models (Continued)

Conditions of Load
Transport Combination Load Casesa Description

301 301,102, 201, 211 Head-On Drop Orientation

302 302,102, 201,211 Side Drop Orientation

303 303, 102, 201,211 Cg/Corner Drop Orientation

Head-On Drop Orientation at -40°F,
304 304, 105,202,211 Cold Environment

Side Drop Orientation at/-40F,
305 305, 105, 202, 211 Cold Environment < Q

Cg/Corner Drop Orientation at -40°F/
306 306,105,202,211 ColdEnvironment

Additional Increased ExtePrnal eessureHypothetical 310 204, 101, 211 (290 psi)\
Accident z

311 311,101,201,211 4-ftt6roponto Rod
312 .311,104,201,211, •-ft. Drop onto'Rod at -4b°F,

C/ old Environment•

350 111,201,211 Fire at 30 Mvinutes

351 112, 201 •,211 F'ire-at 60 Minutes

352 113, 20, 211"N Fire at 90 Minutbs

353 114, 201>,211 Fjre at-.20 Minutes
354 115, 201, 21\1\ Fir.e at 150 Minutes

355 1-16, 201,) 211 \ " 1__ _ __ _ __ _________ ___________ Fire/at 180 Minutes

a. Some Normalc/ ) / .a. Some Normal conditions of transpoit Load Cases areincluded in Hypothetical Accident conditions of transport• . z \. /

Load Combinations, to meet regulatory requirements.

b. Load Combination 232 is documented-only for the "Model-AOS-025 and AOS-050 transport packages,
and demonstrates compliance with the requirements of Reference [2.2], Paragraph 737.
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Table 2-9. load Combinations - All Models (Continued) 

Conditions of Load 
Transport Combination Load Casesa Description 

301 301, 102, 201, 211 Head-On Drop Orientation 

302 302, 102, 201, 211 Side Drop Orientation 

303 303,102,201,211 Cg/Corner Drop Orientation 

304 304,105,202,211 Head-On Drop Orientation /40~ 
Cold Environment ' 

305 305,105,202,211 Side Drop Orientation aV-400
\) 

Cold Environment < ) 
306 306,105,202,211 

Cg/Corner Drop Q'rientation at -400F( 
Cold Environrptnt ~ ~ 

Hypothetical 310 204,101,211 
Additional Incr~sed Ext~rnal p'ressur? 
(290 PJik ~ \ ~ Accident 

311 311,101,201,211 / " 4-ft(Drop ont-? Rod \ \ , , I) 
312 311,104,201,211/ 

/~-ft. Drop onto Rod at -40°F, 
Cold E~ironmen~ I "-

350 111, 201, 211 \ Fire at 30 Minutes / I ....... 

351 ,112, 201 y2,\1 \ Fire.at 60 Minutes 
-----

352 113,2(1, 211"'J Fire at 90 MinUtes 
/ 

353 114,201>211 Fireat-l20 Minutes 
" I -..../ 

354 /1 --- " 115, 201" 211" F\r~ at 150 Minutes 

355 / )-1~, 201,) 211 ~ FirEr'at 180 Minutes 
/ 

a. Some Normal conditions of transppfi Loacffas~s arfhncluded in 'H{pothetical Accident conditions of transport 
Load Combinations, to meet regulatory requirtments. '/ 

b. Load Combination 232 is document'ia-only for th~el·AOS-02S and AOS-OSO transport packages, 
and demonstrates compliance with the fequireme'nts of Reference [2.2], Paragraph 737. 

~ 
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2.1.3 Weights and Center of Gravity

Table 2-10 lists the dimensions, packaging weight, and center of gravity of each AOS Transport Packaging
System model.

Table 2-10. AOS Transport Packaging System Dimensions and Cg Location - All Models

Dimensions
o (cm/in.)

Cs Packaging
Packaging Csk Cavity Weight Locatinb

Model OD Height OD Height OD Height (kg / lbs.) ýý4X - Z

28.96 39.62 17.78 22.86 4.14 12.70 71. 1\ 405 19.05 26.34
AOS-025A III

11.40 15.60 7.00 9.00 1.63 5.00 157 \7.50" \7.51 \10.37
51_ 1\_ 4_ _ 1 \11411/6257.96 79.25 35.56 45.72 8.26 25.40/ 511\ 41.9,1 4"';9 46.28AOS-050A III ____

22.82 31.20 14.00 18.00 3.25 10,00 \1,126 \16.50' 16.50 18.22

115.93 158.50 71.12 91.44 16.51 /50.80\ 3,950 91.44/ 89.15 80.03
AOS-100A II I

45.64 62.40 28.00 36.00 6.50 20.00 8,700 36.00 35.10 31.51

115.93 158.50 71.12 91.44 16.51 50.80 3,232 .91.44 89.15 80.03
AOS-100B III I I I I I_ _

45.64 62.40 28.00 36.00/\6.50 2'0:00--77,125 36.00 35.10 31.51

115.93 158.50 71.12 9 1 ý4\4 50.80 3,9od1 91.44 89.15 80.03
AOS- 10OA-S II

45.64 62.40 28.00 36.00o\ 6.50 4420.00 8,600 36.00 35.10 31.51

AOS-1 65A
191.26 264.16 11"
191.26 264.16 11~
75.30 104.00

152.40 121.41 121.92

60.00 47.80 48.00

152.40 121.41 121.92

60.00 47.80 48.00

191.26 264.1\6
AOS-1 65B

11'

75.30 104.00 \46.20

a. All AOS Transport Packaging System

b. Refer to Figure 2-13.

imensions greater than 10 cm (4 in.).

V
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2.1.3 Weights and Center of Gravity 

Table 2-10 lists the dimensions, packaging weight, and center of gravity of each AOS Transport Packaging 
System model. 

Table 2-10. AOS Transport Packaging System Dimensions and Cg Location - All Models 

>- Dimensions 
"- (cm I in.) 0 
Cl 
(I) Packaging Cask Cavity .. ra 

Model 
() 

00 Height 00 Height 00 Height 

28.96 39.62 17.78 22.86 4.14 12.70 
AOS-025A III 

11.40 15 7.00 9.00 1.63 

57.96 79.25 35.56 45.72 8.26 
AOS-050A III 

22.82 31.20 14.00 18.00 3.25 

115.93 158.50 71.12 91.44 
AOS-100A II 

45.64 62.40 28.00 36.00 

115.93 158.50 71.12 
AOS-100B III 

45.64 62.40 28.00 

115.93 158.50 71.12 
AOS-100A-S II 

45.64 62.40 

191.26 
AOS-165A 

75.30 

191.26 15,535 
AOS-165B 

75.30 34,250 

a. 

b. Refer to Figure 2-13. 
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91.44 

36.00 

152.40 

60.00 

152.40 

60.00 

31.51 

80.03 

35.10 31.51 

89.15 80.03 

35.10 31.51 

121.41 121.92 

47.80 48.00 

121.41 121.92 

47.80 48.00 
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.0'0

35.999

.qO

<\ 4

(72.00)

(7500)

Figure 2-13. Center of Gravity - Model AOS-100

Note: The dimensions (in inches) shown are for the Model AOS-100; however, the Cg locations\ /
are the same for all transport packaging system models.

0
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Note: The dimensions (in inches) shown are for the Model ADS-100; however, the Cg locations 
are"the~ame for all transport packaging system models. 
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0 ~0*

2.1.4 Identification ofC&odes and Standards for Package Design

Table 2-11. Codes and Standards for Design, Fabrication, and Testing - All Models/ 7/!

Component Safety Group

Other Safety

M= 0

Cn

(U
-U
C
0
U
a)
C,,

CD

Z-
Z )Uo a

U)0

.5 0
(U0,0
a) C ~

=~a)

00o * w"-.

E ._Package
Components
or Features

Safety
Classification A A

B
/B\ B B B A B A

/
Sec.II ecio

B&PV Code Divisol / Section
Section S D osion III, Division 1, Subsections NF and NG VIII,

NG A Division1

MateialSAE-AMS-
Requirements WB2000 NG-2000 T-21014 NF NF-2000 NF-2000 NG-2000 NF-2000 UG

Class 3 /_,
Forming, Fitting WB-4200 NG-4200 NF-4200 NF:4200 NF-4200 NG-4200 NF-4200 UG
and Aligning _ __,

Welding WB-4400 NG-4400 N F-4N40.0/ / NF-4400Y\NF-4400 NG-4400 NF-4400 UW

Qualification / INF
of Weld WB-4300 NG-4300 NF-4300 NF-4300 NF-4300 NG-4300 NF-4300 UW
Procedure
and Personnel

Weld Heat WB-4600 NG-4600 NF-4600 NF-4600 /NF-4600// NG-4600 NF-4600 UW
Treatment 7 / \ F

Examination WB-5000 NG-5000 NF-5000 NFP5000 NF-<000/' NG-500\0\ NF-5000 UW/UG

Guidelines Per
Guidelines Applicable ANSI GANSI Per ANSI Per Table

W600ASTM Aplcal ANSIgraphTesting Code N14.5 N146 8aragraph N14.6 8.4Aeptanc6 N14.5 Scan Test B311-2002 Standards
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2.1.4 Identification 

Package 
Components 
or Features 

Safety 
Classification 

B&PV Code 
Section 

Material 
Requirements 

Forming, Fitting 
and Aligning 

Welding 

Qualification 
of Weld 
Procedure 
and Personnel 

Weld Heat 
Treatment 

Examination 

Acceptance 
Testing 

A A 

Sec. III, Division 3 

WB-2000 

WB-4200 

WB-4300 

WB-4600 

WB-5000 

WB-6000 
ANSI 
N14.5 

• 
and Standards for Package Design 

Design, Fabrication, and Testing - All Models 

NG-2000 

NG-4200 

NG-4400 

NG-4300 

NG-4600 

NG-5000 

Guidelines 
Gamma 

ASTM 
Scan Test 

B311-2002 

Component Safety Group 

NF-4300 

NF-4600 

NF-5000 

Per 
Applicable 

Code 
Standards 

>-... 
IV -c
c: m 8(/) 
Q) 

(/) 

B 

Other Safety 

B 

ClI/I .= CI = ::J 
:.::i...J 

B 

III, Division 1, Subsections NF and NG 

NF-2000 

ANSI 
N14.5 
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A 

NG-2000 

NG-4200 

NG-4400 

c: 1/1 
;: Q) 
o u 9 .s; 
Q) Q) 
;::0 

B 

NF-2000 

NF-4200 

NF-4400 

NF-4300 

NF-4600 

ANSI 
N14.6 

• 

- 1/1 U ... 
IV.! 
0.'-c.S 
-...J 

A 

Section 
VIII, 

Division 1 

UG 

UG 

UW 

UW 

UW 

UW/UG 

Per Table 
8.4 
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2.1.5 Margins of Safety

Table 2-12 and Table 2-13 list the Model AOS-100 transport package Minimum Margins of Safety
(Min MS), for Normal and Hypothetical Accident conditions of transport, respectively.

Margins of safety data for the Model AOS-025 and AOS-050 transport packages is provided in
Appendix 2.10.1.3 and Appendix 2.10.2.3, respectively. Margins of safety data for the Model AOS-165A
and AOS-165B transport packages is provided in Appendix 2.10.3.3 and Appendix 2.10.4.3,. respectively.

Table 2-12. Min MS for Normal Conditions of Transport - Model AOS-1 00

Ld_Cmb LoadCases Min MS Loc Str Cmb'

101 1 2-01 o 2 0 01.1 E+ oo 4 P
102 104 201 211 0 0 1.196E+00 4 P'm+Pb
103 103 201 211 0 0 1.196E+00 4 Pm+Pb

L-\
1 0 3 1 0 3 12 0 1 2 02 1 1 0 0 1 .1 9 6 E + 0 0 / / 4P m + P b

104 101 201 202 211 0 1.146E+00 4 Pm+Pb
105 105 201 202 211 0 1.146E+00 4 Pin+Pb,
106 101 201 203 211 0 1.087E+ 00 4\ Pm'+Pb
107 105 201 203 211 0 1.087E+00 PM+P

215 215 101 201 211 0 9.592E-01 4 Pm+Pb
216 216 101 201 211 0 1 .159E+00 4 Pm.+Pb
217 216 104 201 211 0 1 .159E+00 4 Pm+Pb
221 221 101 201 211 0 1\167E+00 4 Pm+Pb
222 222 101 201 211 0 1.1>76E+00 4/ Pm+Pb
223 223 101 201 211 0 1.132E+00----4 Pm+Pb
231 231 102 201 211 0 6..315E-01 4 Pm+Pb

Table 2-13. Min MS for Hypothetical Accident Conditions of Transport - Model AOS-100

Ld Cmb Load Cases Min MS Loc Str_Cmb
•o• / ',,----- ---. --------.ooo m

301/// 301 102 201 2'11 0 1.687E+00 4 Pm+Pb

30/ 3102 10'2 201 \/211 0 2.605E+00 4 Pm+Pb
303 303 102\201\211 0 2.751E+00 4 Pn+Pb
304 304 \1,05\20/2 211 0 2.363E+00 4 Pm+Pb
305 30,5 105 2`02 211 0 6.025E+00 1 Pm

</ 06 3 ,06 10,5 202 211 0 7.071E+00 4 PM

310\ - 204 101 211 0 0 2.932E+00 4 Pm+Pb
311 31'1 101 201 211 0 4.418E-01 15 PM

\ 312 311 104 201 211 0 4.418E-01 15 Pm
35 "0 111 201 211 0 0 3.854E+00 4 Pm+Pb
351 112 201 ,211 0 0 3.854E+00 4 Pm+Pb
352 113 201 211 0 0 3.524E+0O 4 Pm+Pb
353 114 201 211 0 0 3.524E+00 4 Pm+Pb
354 115 201 211 0 0 3.524E+00 4 Pm+Pb
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2.1.5 Margins of Safety 

Table 2-12 and Table 2-13 list the Model AOS-100 transport package Minimum Margins of Safety • 
(Min MS), for Normal and Hypothetical Accident conditions of transport, respectively. 

Margins of safety data for the Model AOS-025 and AOS-050 transport packages is provided in 
Appendix 2.10.1.3 and Appendix 2.10.2.3, respectively. Margins of safety data for the Model AOS-165A 
and AOS-1658 transport packages is provided in Appendix 2.10.3.3 and Appendix 2.10.4.3,. respectively. 

Table 2-12. Min MS for Normal Conditions of Transport - Model AOS-100 

101 
102 
103 
104 
105 
106 
107 
215 
216 
217 
221 
222 
223 
231 

101 201 211 0 
104 201 '211 0 
103 201 211 0 
101 201 202 211 
105 201 202 211 
101 201 203 211 
105 201 203 211 
215 101 201 211 
216 101 201 211 
216 104 201 211 
221 101 201 211 
222 101 201 211 
223 101 201 211 
231 102 201 211 

~ 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Min MS Loc Str",Crnb 

--:~~;~ 
4 ~m+l?b 

: ::::~D 
1.087E~00 ~ pm)pb 
1.08JE+pO 4 ~m'l-Pb 
9.5\9'2E- P l 4 Pm+Pb 
1.159E+PO 4 Pm¥~b 

ql.1P9E+O'O ______ 4 Pm+Pb 

1'.-¢67E+00 4----;. Pm+Pb 
1. r~6E+po 4/ Pm+Pb 

. 1.132E+~4 Pm+Pb 
I "V 4 

1.196E+00 
1.196E+00 
1. 196E+00 

Pm+Pb 

Table 2-13. Min MS f\oHyp;:etical ACCidevditions of Transport - Model AOS-100 

Ld_Cmb Load ca~ Min MS Loc Str Cmb \ /~J -
---;;~A301 ~;;-~-;'~1 0 1. 6~;;:;; 4 --~~:~~ 

30~ 3·02 IdQ 20:11'211 0 2. 605E+00 4 Pm+Pb 
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303\~303"101\201)211 0 2. 751E+OO 4 Pm+Pb 
304 304 ~05 20~ 211 0 2.363E+00 4 Pm+Pb 
305 3'05 10'5> %2 211 0 6. 025E+00 1 Pm 
~06 3~~UJS 202 211 0 7. 071E+00 4 Pm 
3~0~ 204 101 211 0 0 2.932E+00 4 Pm+Pb 

310~ ~311 101 201 211 0 4.418E-Ol 15 Pm 
3~2 3~1 104 201 211 0 4.418E-Ol 15 Pm 
35'0 111 201 211 0 0 3. 854E+00 4 Pm+Pb 
351 112 201,211 0 0 3.854E+00 4 Pm+Pb 
352 113 201 211 0 0 3.524E+OO 4 Pm+Pb 
353 
354 

114 201 211 
115 201 211 

o 
o 

o 
o 

3.524E+00 
3.524E+00 

4 
4 

Pm+Pb 
Pm+Pb 
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1 2.2 MATERIALS

2.2.1 Material Properties and Specifications

The AOS Transport Packaging System is designed using the following materials:

0 Stainless steel, 300 series (SS300)
0 Tungsten alloy

I

" Carbon steel
" Rigid, closed-cell, polyurethane foam

The AOS Transport Packaging System has an impact limiter component consisting of rii l -cell,

polyurethane foam encased by a 300 series stainless steel (SS300) shell, Thls energy-absorbing

and temperature insulation material is a General Plastics LAST-A-FOAM \FR-3700,product. The impact
limiter's force-deflection data, for each AOS Transport Packaging System model, is provided in
Appendix 2.10. These curves are obtained by performing a collapsed analysis with the LIBRA Finite/ \ .'
Element code. A complete description of the analytical procedure, as well as all testing and validation
performed to verify the procedure, are also provided in Appendix 2.0. ,

Table 2-14 through Table 2-16 list the mechanical properties used in the structural analysis.

Table 2-14. Stainless Steel Mechanical Properties (Referce [2:6]) All Models

I
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2.2 MATERIALS 

2.2.1 Material Properties and Specifications 

The AOS Transport Packaging System is designed using the following materials: 

• Stainless steel, 300 series (SS300) 

• Tungsten alloy 

• Carbon steel 

• Rigid, closed-cell, polyurethane foam /) 

The AOS Transport Packaging System has an impact limiter component consisting of r~iEJlclosed-cell, 
polyurethane foam encased by a 300 series stainless steel (SS300) ;bell~~his~nergy~abSOrbing 
and temperature insulation material is a General Plastics LAST-A-FOAM®'FR-3700,prodU~t. T~impact 
limiter's force-deflection data, for each AOS Transport Packaging System model, is'\P.rovid~d in 
Appendix 2.10. These curves are obtained by performing a colla~d analy~is~With the LlE3RA Finite 
Element code. A complete description of the analytical procedure, as ~ell as all testind and validation 
performed to verify the procedure, are also provided in Appe 2.1'0. ~ J 
Table 2-14 through Table 2-16 list the mechanical prope in t~str,uctural analysis. 

~ 
Table 2-14. Stainless Steel Mechanical Properties I Models 

Temperature E:106 

(OF) (psi) 

-20 to 100 28.3 

150 

200 27.6 

250 

300 9.2 

400 9.5 

500 9.7 

9.8 

9.9 

10.0 

10.0 

10.1 

10.1 

23.5 10.2 

10.3 

22.8 10.3 
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0.29 

cry(ksi) 
(Reference 

[2.6]) 

30.0 

26.7 

25.0 

23.6 

22.4 

20.7 

19.4 

18.4 

18.0 

17.6 

17.2 

16.9 

16.5 

16.2 

.15.9 

15.5 
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I Table 2-15. Lid Bolt Mechanical Properties - All Models

Trunnion Bolt Mechanical Propefriebs AllModelsTable 2-16.

Minimum Tensile
SStressArea Strength Yield StrengthBolt Size and ,•i ksi....a..si

Model ASME Standard . in< 2. kPa ksi kPa ksi

1/4-28 UNF-2A
AOS-025 ASME S'A-•.93, 0.235 036 7.58E+05 110 5.86E+05 85

Gra~e B6

3/8-24 U NI-2A
AOS-050 ASME SA-193, • 566 0.088 7.58E+05 110 5.86E+05 85

Gra de B6

"'3/4-16 UNF-2A
AOS-100 ASME SAW193, 2.406 0.373 7.58E+05 110 5.86E+05 85
AOS-10,• \ G'rade B6 _

"1-12 UNF-27A/

AOS-165 ASME SA-1'93 4.277 0.663 7.58E+05 110 5.86E+05 85
\G r-de/B6

K

0
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I Table 2',.15. 

Model 

AOS-025 

AOS-050 

AOS-100 

AOS-165 

Model 

AOS-025 

AOS-050 

2-40 

Lid Bolt Mechanical Properties - All Models 

Minimum 
Stress Area Tensile Strength Yield Strength 

Bolt Size and 
ASME Standard cm2 in2 kPa ksi kPa ksi 

3/8-16 UNC-1 A 
ASME S8-637 

0.500 0.078 1.17E+06 170 
UNS N07750 

Type 3 

1/2-13 UNC-1A 
ASME S8-637 

0.915 0.142 1.17E+06 
UNS N07750 

Type 3 

7/8-9 UNC-1A 
ASME S8-637 

2.981 0.462 
UNS N07750 

Type 3 

1 1/4-7 UNC-1A 
ASME S8-637 

6.252 0.969 115 
UNS N07750 

Type 3 

Bolt Size and 
Yield Strength 

ASME Standard kPa ksi 

7.58E+05 110 5.86E+05 85 

0.088 7.58E+05 110 5.86E+05 85 

2.406 0.373 7.58E+05 110 5.86E+05 85 

4.277 0.663 7.58E+05 110 5.86E+05 85 
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2.2.2 Chemical, Galvanic, or Other Reactions

The AOS Transport Packaging System is fabricated from 300 series stainless steel (SS300), tungsten
alloy, or carbon steel. The packaging construction excludes moisture at the stainless steel/tungsten alloy
boundary, thus assuring no galvanic nor deleterious reactions can occur. The cask contents contact the
stainless steel cavity surface. The radioactive material contents, in solid form, are placed in an inside
container. AOS' experience in operating the 5979 Type B packages, with content-similar arrangements,
indicates that neither chemical, galvanic, nor other reactions between the cask cavity surface and
radioactive material containers, nor between these containers and their solid contents, occur. -

2.2.3 Effects of Radiation on Materials

The cask component is comprised of 300 series stainless steel (SS300)
steel, which are not significantly affected by radiation. The lid and port
radiation; however, they are replaced regularly, thereby preventing cumulati

int to

2.3 FABRICATION AND EXAMINATION

2.3.1 Fabrication

Fabrication stresses are analyzed in Load Case 211. Fabricatibn stress loadinginthe Model AOS-025,
AOS-050, and AOS-100 transport packages is applied byintroduig a deformation of 0.25 mm (0.01 in.)
across the inside cask shell welded joint. Fabrication stress loading ih-the Model AOS-165 transport
package is applied by a deformation of 0.41 mm (0016 in.) across-the inside cCask shell welded joint, and a
shrink fit pressure of 8,620 kPa (1.25 ksi), along the junction of the tw (2) Outside shell segments./-' _N \ .•
Table 2-11, "Codes and Standards for Design, Fabrication and Testing - All Models," summarizes the
AOS Transport Packaging System/ fabrication and testing requirements. These requirements are• . . ~/ . ) • /...
implemented through a series of/engineering documents_(such as drawings, fabrication specifications,
procedures, shop travelers, and so forth). Conformance to these requirements is monitored and
documented throughout the fabrication and testing processes, by Quality Assurance (QA) personnel.I

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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2.2.2 Chemical, Galvanic, or Other Reactions 

The AOS Transport Packaging System is fabricated from 300 series stainless steel (SS300), tungsten 
alloy, or carbon steel. The packaging construction excludes moisture at the stainless steel/tungsten alloy 
boundary, thus assuring no galvanic nor deleterious reactions can occur. The cask contents contact the 
stainless steel cavity surface. The radioactive material contents, in solid form, are placed in an inside 
container. AOS' experience in operating the 5979 Type B packages, with content-similar arrangements, 
indicates that neither chemical, galvanic, nor other reactions between the cask cavity surface and 
radioactive material containers, nor between these containers and their solid contents, occ~ 

2.2.3 Effects of Radiation on Materials ( <::) ) 
The cask component is comprised of 300 series stainless steel (SS300) and~ngsten alloy or carbon 
steel, which are not significantly affected by radiation. The lid and port sial materi~ls are r~istant to 
radiation; however, they are replaced regularly, thereby preventing cumulative dam~e d~to radi~ion. 

V 2.3 FABRICATION AND EXAMINATION 

2.3.1 Fabrication .. f1 
Fabrication stresses are analyzed in Load Case 211. Fabrication stress loading inAlie Model AOS-025, 

\ I ~ 
AOS-050, and AOS-100 transport packages is applied by introduciQg a deformation of 0.25 mm (0.01 in.) 
across the inside cask shell welded joint. Fabriefuio~st\ress loadingi"n-the Model AOS-165 transport 
package is applied by a deformation of 0.41 mm (0:016 iriYacrossJhe inside£ask shell welded joint, and a 
shrink fit pressure of 8,620 kPa (1.25 ksi). along~e Junction of the hNo-(2(outside shell segments. 

/' _\ '" ~ Table 2-11, "Codes and Standards f~Design, Fabricatien, and ;;esting - All Models," summarizes the 
AOS Transport Packaging System fabriCat~on Jnd testing r.equirements. These requirements are 
implemented through a series of/engintering doc'uments-(su'ch as drawings, fabrication specifications, 
procedures, shop travelers, an~sofortn). Gonformanci to these requirements is monitored and 

documented throughout the ;ticl,~--roce.!ses. by Quality Assurance (QA) personneL 
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2.3.2 Examination

Table 2-17 summarizes the AOS Transport Packaging System examination program. Additional detailed
information is provided in Chapter 8, "Acceptance Tests and Maintenance Program."

I Table 2-17. Examination Program Summary - All Models

I

2-42 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, Rev. BI

2.3.2 Examination 

Table 2-17 summarizes the AOS Transport Packaging System examination program. Additional detailed • 
i.nformation is provided in Chapter 8, "Acceptance Tests and Maintenance Program." 

Table 2-17. Examination Program Summary - All Models 

Test Category 

Stainless Steel 

Tungsten Alloy 

Foam 

Component 

Sub-assembly 

Assembly 

Weldment 

2-42 

Test Type 

Certified 
Material Test 
Report 

Density 
Verification 

Formulation 
Verification 

Adherence 
to Drawing 

Adherence 
to Drawing' 

Pressure and 
Containment 

NDE 

Reference Test Description 

Materials ,.";:/~,i,. 

ASME Code 
Series of chemical and mechanicaGests.to)deter~ine 
conformance with material SP\cfficati6~ / ) 

Calculating the resulting,compo'nent densitY,by 
Engineering weighing and dimensional i;"specting components, 
Specification to calculate volume. ~ "" "" "" 

Engineering Series of test~to establi~h~e material V 
Specification characteris9cs b)s~line. '" \ 

Engineering 
Specification 

V· /1 Idd· "'. I'~ / Isua alai Imenslona inspections. 

f '" / 
Engineering v·1 I I d d' . ~I' .. 
S 'f' t' A Isua an· - Imenslona inspections. peci Ica Ion / "\. \ ________ 

~ 
'"\.1 / 

ASME Code' Hydrostatic.and He leak test 
I~ 

ASM~ode ~ "''(isual T~s~ (YT), Penetrant Test (PT), 
/ \ anct Ultraso91c Test (UT). 

() V 
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2.4 GENERAL REQUIREMENTS FOR ALL PACKAGES

2.4.1 Minimum Package Size

Table 2-18 lists the smallest overall dimensions (OD) of each transport package model.

Table 2-18. Minimum Package Size - All Models

Dimensions (cm / in.)

Packaging Cask ' ay

Model OD Height OD Height "7 0D Hight

28.96 39.62 17.78 22.86 4\14 1,2'70
AOS-025A

11.40 15.60 7.00 9.00 \1.63\ "5.00N

57.96 79.25 35.56 45.72 8.26 \ 25.4\0

22.82 31.20 14.00 /1,8:00 \ 3.25 \1,0.00

115.93 158.50 71.12 . 91.44ý 6.51 50.80

45.64 62.40 28.00 '36.00 \• 6.50/ 20.00

115.93 158.50 71.12k 9 1.474- 16.5/1/ 50.80
AOS-1 0013

45.64 62.40 28.00 36.00 -6.50 20.00

115.93 158.50 71.,12 91•44-•., 16.51 50.80
AOS-1 OOA-SZ

45.64 62.40 28.00) r--__36.00 6.50 20.00

191.26 264.16-- , 117.35 150.88 27.23 83.82

75.30 1/0. '\ 46.20\ \ 59.40 10.72 33.00

191.26 /264:'6 _117.35 150.88 27.23 83.82

75.30 \ 10o'60/ 46.20--'• 59.40 10.72 33.00

2.4.2 Tamper-Ind ica~tion Feature-
A lock wire and seal, of the t.ypethat S \tSbie broken, is installed across the overpack joint section. This
seal, whi s intactt provides evidence that unauthorized persons have not opened the package. In addition,
some operating sitesJ may place a seal across the lid and cask body, to prevent or detect unauthorized
tampering of th~e\cask after it\is loa~id.

2.43 ositv Cosure
The AOS Tanspr akgn System models are used to ship radioactive materials within the cask
compo~nen\ýt. Te cask is sealed, using a metallic lid seal, and a series of bolts to create the joint between
the cask'body and its lid. Impact limiters are placed at both ends of the cask, and tied to one another by
turnbucklesx ith this double closure between the impact limiter and cask, inadvertent opening of the cask
cannot occur. The vent and drain ports on the cask are plugged and sealed by pipe plugs and straight
thread caps with O-Rings. At assembly, the impact limiters also cover both (drain and vent) ports.
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2.4 GENERAL REQUIREMENTS FOR ALL PACKAGES 

2.4.1 Minimum Package Size 

Table 2-18 lists the smallest overall dimensions (00) of each transport package model. 

Table 2-18. Minimum Package Size - All Models 

Dimensions (cm I in.) 

~ 
,~, 

Packaging Cask (;, :r:'l; 

Model OD Height OD Height 
./~" .•. :.;~,~':t;- ~'f, 

(()p':"; '. ht 
, 'v' /. 

28.96 39.62 17.78 .22.86 
'"'-

4\14 F·7O 
AOS-025A "-

11.40 15.60 7.00 9.00 / ~.63~ "5.00 
"-

"" 
, , , 

57.96 79.25 35.56 45.72 8.26 

'" 
25.40 

AOS-050A 
, /. 

22.82 31.20 14.00 /1'8,~0 "" 3.25 \ 
~.0~00 

< 91.4~ , 
I 115.93 158.50 71.12 16,51 50.80 

AOS-100A 
/ 

, 

'" 6(50 ) 45.64 62.40 28.00 36.00 20.00 , "- ./ 

158.50 71.12/ i 
, 

/ 50.80 115.93 91.4'4" 16.§,1 
AOS-100B 

, I , 
L "-..... ./ 

45.64 62.40 28.00 36.00 ----6.50 20.00 . , 
/' , ----. 

115.93 158.50 71-.12 91'7"44---...., 16.51 50.80 
AOS-100A-S " , 

45.64 62.40 

"" 
28:00' r---.....36.OO / 6.50 20.00 

'N7.35 l ---- /. 191.26 264. :!-6----. "- 150.88 27.23 83.82 
AOS-165A 

, 
/. \ " "'> 59.40 75.30 "}O'l-.OO 46.20 10.72 33.00 

" 
191.26 /26~,f6 ') Lu!.35 "" / 150.88 27.23 83.82 

AOS-165B 
10~00/ 46.20)-75.30 . 59.40 10.72 33.00 "-

~~ 2.4.2 Tamper-Indication Feature)' 

A lock wire and seal, o~the ~Re1hat m~t/be broken, is installed across the overpack joint section. This 
seal, Whil~)nt'ac~provide~\evidence~at unauthorized persons have not opened the package. In addition, 
some operating 5it~~ay Rlace , seal across the lid and cask body, to prevent or detect unauthorized 

~\\~aft~~a~ed . 
~4.3~osltlve\CI~u~e . . ., .. . 
Tne AOS~ansport ,ackaglng System models are used to ship radioactive matenals within the cask 

I com'po~ent. 'f~icaSK is sealed, using a metallic lid seal, and a series of bolts to create the joint between 
the casR'body and its lid. Impact limiters are placed at both ends of the cask, and tied to one another by 
turnbuckl~~{h this double closure between the impact limiter and cask, inadvertent opening of the cask 
cannot occur. The vent and drain ports on the cask are plugged and sealed by pipe plugs and straight 
thread caps with O-Rings. At assembly, the impact limiters also cover both (drain and vent) ports. 
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2.5 LIFTING AND TIE-DOWN STANDARDS FOR ALL PACKAGES

The following information is presented:

" Lifting Devices
" Tie-Down Devices

* Others Devices (Personnel Barrier, Pallet, Tie-Down Cradle and Turnbuckles)

2.5.1 Lifting Devices

10 CFR 71.45(a) [2.1] requires that lifting devices that are a structural part of the
be capable of supporting three times the weight (3 W) of the loaded package, wit[
any material of the package in excess, of its yield stress.

Figure 2-14 presents a cross-section of the trunnion area, as well as the force'diac
tie-down load. The dimensions for the figure are listed in Table 2-19.

in

the

L

BOLT
KEENSERT

B

)n and Force Diagram Associated with Tie-Down Load
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2.5 LIFTING AND TIE-DOWN STANDARDS FOR ALL PACKAGES 

The following information is presented: 

• Lifting Devices 

• Tie-Down Devices 

• Others Devices (Personnel Barrier, Pallet, Tie-Down Cradle and Turnbuckles) 

2.5.1 Lifting Devices 

10 CFR 71.45(a) [2.1] requires that lifting devices that are a structural part of the transport/package must 
be capable of supporting three times the weight (3 W) of the loaded package, withifut gen~ratirig stress in 
any material of the package in excess, of its yield stress, ~ ~ V ( 

Figure 2-14 presents a cross-section of the trunnion area, as well as the fame diagram associated,with the 
tie-down load. The dimensions for the figure are listed in Table 2-19. ~V 

.. (), jF,) 
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1-----+- L 
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I Table 2-19. Lifting Load Analysis - All Models

AOS-025 AOS-050 AOS-100 AOS-165

Item Units Metric US Metric US Metric US Metric US

Weight kg lb. 128 282 590 1,300 3,901 8,600 18,234 40,200

A cm in. 3.85 1.52 7.70 3.03 15.39 6.06 25.40 10.00

B cm in. 0.77 0.30 1.54 0.61 3.08 1.21 5.08z -2.00

C cm in. 0.19 0.08 0.38 0.15 0.77 0.30 1.27 0&50

D cm in. 1.54 0.61 3.08 1.21 6.16 2.42 / 10.1'6 ) 4.00

E cm in. 1.78 0.70 3:56 1.40 7.13 2.81 , 11.76\,/ /4.63

L cm in. 0.67 0.27 1.35 0.53 2.69 /1.06\ \4_45 1.75

L/2 cm in. 0.34 0.13 0.67 0.27 1.35 1,0.53 2.22, M88

FT N Ibf. 869 195 4,006 901 26,5P03 5,958 123 888 27851/ 2\2,7\ 61\4 1,2

FH N lbf. 435 98 2,003 450 13,252 2,979 61,9144 13,926

FVa Nibf. 753 169 3,470 780 22,953 5>160 * 107,291 24,120

Bolt 1/4-28 UNF - 2 3/8 - 24 UNF ("2 j 3/4 - 1'6,UNF- 2 /12 UNF-2 x 2.00 L

Material SA-193 Grade B6 SA-193 Grade0B6 LSA-193 Gra"&B6 SA-193 Grade 86

Bolt Circle 2.69 1.06 5.39/ 2.12 10.78 424 17.78 7.00

Su kPapsi 758 110 758\ 110 F--ý-588  /110 758 110

SY kPa psi 586 85 / 586"\ \85 586 85 586 85

Quantity 6 )6 >6 6 6

KNH 428J " ) KNH-624J \/ KNH 1216J KNH 1612J

Keensert 1/4-28UNF-3B x 3/8-24UNF-3B x/
0.37 <-.0:50 3/4-16UNF-3Bx 1.12 1-12UNF-3Bx 1.37

Dminor cm in. C524, 0.206\ 0.820\ 0.323 1.414 0.557 2.317 0.912

AT cm 2 in2 K 0.235 '0.036 \0.566/ 0.088 3.284 0.509 4.277 0.663

MR Nm lbf-in. \9.78\ "286.52 /90.13 797.73 1,192.50 10,554.55 2,299.38 20,351.25

CL /c\m in. \0.72 " 0;2-8-/ 1.44 0.57 2.89 1.14 4.45 1.75/ \ \ / _ _ _ _ _ _

lx-x in cm4 in\ 0.0037 K.0001 0.0222 0.0005 0.1964 0.0047 1.4159 0.0340

l c'mi44n4 0.0340 0.0001 0.0340 0.0005 0.0340 0.0047 0.0340 0.0340

'ATCL cmi 0.1225 0.0029 1.1821 0.0284 27.4129 0.6586 84.5132 2.0304
< -I- "N.\ \ \ / I_________

IX\ cm4 in4 \ 05123 0.0123 4.8620 0.1168 110.8300 2.6627 346.5484 8.3259

Sbolb \Pa-psi7  322.18 2,446.55 616.17 4,738.97 703.66 5,484.36 2,443.11 7,778.26

Fs = Sy/S'bl./t > 34.74 17.94 15.50 10.93

a. Included a 1.2 Dynamic Factor.

II

I b. No shear load is applied to the bolt. Shear force is reacted to by the wall of the trunnion socket,
on the cask body outside wall.

AOS Radioactive Material Transport Packaging System Safety Analysis Report
I for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

2-45

• 

• 

• 

I Table 2-19. Lifting Load Analysis - All Models 

< 

AOS-025 AOS-050 AOS-100 AOS-165 

Item Units Metric US Metric US Metric US Metric US 

Weight kg lb. 128 282 590 1,300 3,901 8,600 18,234 40,200 

A em in. 3.85 1.52 7.70 3.03 15.39 6.06 25.40 10.00 

B em in. 0.77 0.30 1.54 0.61 3.08 1.21 5.0Y ~2.00 

C em in. 0.19 0.08 0.38 0.15 0.77 0.30 /r 0:50 ).27 
\ , 

0 em in. 
/ ,- , 

1.54 0.61 3.08 1.21 6.16 2.42 / 100'6 ) 4,00 
I 

E em in. 1.78 0.70 3:56 1.40 7.13 2.81 " 11.76v I 
, /4.63 

L em in. 0.67 0.27 1.35 0.53 2.69 /' 
/1.06" "~A5 <- 1.75 

U2 em in. ~.53 
, "- "-

0.34 0.13 0.67 0.27 1.35 " 2.22, 0,88 , 
FT Nlbf. 

, 
123,,888" 

/ 
869 195 4,006 901 26,~()~ 5,95~ "p,851 

\ 

FH N Ibf. 1'3,252 " " 2,979 " 
\ 

435 98 2,003 450 \ 61 ,9~4 13,926 , 
Fv a 

780/1 " " I I 
N Ibf. 753 169 3,470 22,95~ 5~1~ 107,291 24,120 

/ 

Bolt 1/4-28 UNF - 2 3/8 - 24 UNF (2 I 3/4 - 16,UNF- 2 /1~2 UNF-2 x 2.00 L 
"-

Material SA-193 Grade B6 SA-193 9!ade\B6 ~A-1 93 Grade-B6/ SA-193 Grade B6 

Bolt Circle 2.69 1.06 5.30/ '2.1'2 10.78- ---1.24 17.78 7.00 
" 

758'" 
v 

/110 Su kPa psi 758 110 110 J-7.5JL 758 110 , 

Sy kPa psi 586 85 / r-s86,\ ~85 \ 586 85 586 85 

Quantity 6 / /"'... )6 

"'" > 6 6 
./ ( ) KNH-624J ____ " / KNH 428J KNH 1216J KNH 1612J 

./ 

Keensert 
, 

''/ 3/8-24UNF-3B / 1/4-28UNF~ x 
0.37 ~0~50J 3/4-16UNF-3B x 1.12 1-12UNF-3B x 1.37 

Dminor em in. /O:524 .... ~ 0.206"'" 
, 

0.820" 0.323 1.414 0.557 2.317 0.912 

AT cm2 in2 \' 0.235 6:036 "0.566/ 0.088 3.284 0.509 4.277 0.663 
~ "'- ,/ 

MR 
\ .... 

')86.52 
, 

Nm Ibf-in. \ 9.78\ /90.13 797.73 1,192.50 10,554.55 2,299.38 20,351.25 

CL rcmin. \0.72 \. / 0~28'-J 1.44 ' 0.57 2.89 1.14 4.45 1.75 
./ 

, \ / 

Ix-x ( cm4 jri4 0.b037 \0.0001 0.0222 0.0005 0.1964 0.0047 1.4159 0.0340 
" " \ 

\ \" \ 
/0.0001 Iy_y~ em4,in4 '0~34? 0.0340 0.0005 0.0340 0.0047 0.0340 0.0340 

\ , 
/ b ~ \m4\n~ " v 

/ATCL 0.1225 0.0029 1.1821 0.0284 27.4129 0.6586 84.5132 2.0304 ----.:, \ " / 

'Ix" ~ ___ cm4 in4\ ((5123 0.0123 4.8620 0.1168 1,10.8300 2.6627 346,5484 8.3259 
, 

" F>-- -/ '-

Sbolt
b
", '" a'p~1 322.18 2,446.55 616.17 4,738.97 703.66 5,484.36 2,443.11 7,778.26 

F s = SyfS't;o't ) 34.74 17.94 15.50 10.93 
v 

a. Included a 1.2 Dynamic Factor. 

b. No shear load is' applied to the bolt. Shear force is reacted to by the wall of the trunnion socket, 
on the cask body outside wall. 
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2.5.2 Tie-Down Devices

10 CFR 71.45(b) (2.1] requires that, if there is a system of tie-down devices that is a structural part of the
transport package, this system must be capable of withstanding a static force applied to the center of
gravity of the package with a:

1. Vertical component of two times the weight (2 W) of the package and its contents;

2. Horizontal component along the direction of travel of ten times the weight (10 W) of the package
and its contents; and 

,
3. Horizontal component in the transverse direction of five times the weight (5 W) of thep'ckage

and its contents.

These applied loads do not generate stresses in any package material in excess of the yield strength of
that material, as discussed in the following tables:

" Table 2-39, "Load Case 221, Forward 5g Vibration Inertia Load, Normal Conditions ofjTranspor
- Model AOS-100" 

1ripr

* Table 2-40, "Load Case 222, Lateral 5g Vibration I nertia Load, N~ormal Conditions of Transport -

Model AOS-100" -,
* Table 2-41, "Load Case 223, Vertical 1 Og Vibration Inertia Lod~orma Conditions of Transport

- Model AOS- 100"

2.5.3 Others Devices (Personnel Barrier, Pallet, Tie-Down Cradle
and Turnbuckles)

The following information is presented:

• Analysis of Model AOS-025 Pe el Brrierasteners
• Analysis of Model AOS-050 Personnel Barrier Fasteners
* Analysis of Model AOS-100 Personnel Barriýr-Fasteners

* Analysis of Model"AOS-1 00 Pallet Tie-Down Bolts/ \ 2
Analysis of Model AOS-Overpack Turnbuckles
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2.5.2 Tie-Down Devices 

10 CFR 71.45(b) [2.1] requires that, if there is a system of tie-down devices that is a structural part of the • 
transport package, this system must be capable of withstanding a static force applied to the center of 
gravity of the package with a: 

1. Vertical component of two times the weight (2 W) of the package and its contents; 

2. Horizontal component along the direction of travel of ten times the weight (10 W) of the package 
and its contents; and . / 

3. Horizontal component in the transverse direction of five times the weight (5 ,Of the'package 
and its contents. ~ V 

These applied loads do not generate stresses in any package material in ex6ess~ the yield strength of 

that material, as discussed in the following tables: \ "" ~ > 
• Table 2-39, "Load Case 221, Forward 5g Vibration Inertia Load, Normal Conditions of~ansport 

-Model AOS-100" ' / ~ ~ \ 
• Table 2-40, "Load Case 222, Lateral5g Vibration/Inertia toad, Normal ConGlitions of Transport-

Model AOS-100" I ~ ~ ) . 
• Table 2-41, "Load Case 223, Vertical10g Vibration Inertia Load~Normal Conditions of Transport 

-Model AOS-100" . ~ .~~ 

2.5.3 Others Devices (Personnel Barrier, pallet'>-ie~n Cradle 
and Turnbuckles) /\ ~ 

The following information is present~~ /) . _). ~ . 

• Analysis of Model AOS-025 p~el Barrier-Easteners 
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• AnalysIs of Model AOS-050 Personnel Barner Fasteners 

• Analysis of Model AOS-1 o&'Zerson~ier-i!asteners 
/"-... -"- "-

• Analysis of Model'AOS-1 00 Pallet Tie-D0wn Bolts 
/ ---- " ;> • Analysis of Mode~O\te'RaCk l'~auckles 
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2.5.3.1 Analysis of Model AOS-025 Personnel Barrier Fasteners

Vertical Frame

w = 0.1 lb/in
3

w, =A * 18 * 1.5 * 1.5 * 0.19 * 0.1 = 3.1 lb

H1 = 9.0

Top Frame
W2 = 4 * 18 * 1.5 * 1.5 * 0.19 *0.1 = 3.1 lb

H2 = 18.0

Vertical Screens

w= 2.0 lb/ft
2

W3 4 * 1.5 * 1.5 * 2 = 18.0 lb

Top Screen

w = 2.0 lb/ft
2

W4 1.5 * 1.5 * 2 = 4.5 lb

Fastener Properties
8-9/16 bolts
A, = 0.1816

Fy = 20 ksi <

Max Inertia Force
G = 10.Og

Fastener Shear Stress
V = W1 + W2 + W3 + W 4 - 3.1+ 3.1

= G * V / 8 * A, = CVi * 28,<7)

11

---- /1 18

+ 18.0 + 4.5 = 28.7

(.8/* 0.1816) = 198 psi

,) fasteners in tension]
+ W4) * H2

* (3.1 + 4.5) * 18.0 = 3,.258

3 * 4.2 * 0.1816) = 1,424

M = G *(I

= 10 *

L = 4%.2,Cy M/ \I

(3,2

10

= 1,438 psi

- 1 = 20,000 / 1,438 - 1 = 12.9

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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2.5.3.1 Analysis of Model AOS-025 Personnel Barrier Fasteners 

Vertical Frame 

w = 0.1 lb/in3 

WI = 4 * 18 * 1.5 * 1.5 * 0.19 * 0.1 = 3.1 lb 

HI = 9.0 

Top Frame 
W2 = 4 * 18 * 1.5 * 1.5 * 0.19 * 0.1 

H2 = 18.0 

Vertical Screens 

w = 2.0 lb/ ft2 

W3 = 4 * 1.5 * 1.5 * 2 18.0 lb 

Top Screen 

w = 2.0 lb/ft2 

W4 = 1.5 * 1.5 * 2 

Fastener Properties 
8-9/16 bolts 
As = 0.1816 

Fy = 20.ksi 

Max Inertia Force 

4.5 lb 

G = 10.0g Q 
Fastener Shear Stress 

3.1 lb 

18 

V = WI + W2 + W3 + W4 = 3.1 + 3.1 + 18.0 + 4.5 = 28.7 

t = G * V / 8 * As = 'b.o * 28:.7)-/---C8~ 0.1816) = 198 psi 

Fastener Axial str~ss~ ~ee ~ fasteners in tensionj 
M = G * (W< + W) * H +,G *"'(Wf + W4) * H2 1\ G- 1 ,., 

= 10 * ( 3 \1 + \18'>9 ) * 9. 0 + 10 * ( 3 . 1 + 4. 5 ) * 18. 0 = 3, 258 
L = 4"'.2 \ V 

. cr(/M,I~ *"' * A,) "3,258 j (3 * 4.2 * 0.1816) ~ 1,424 

Equ1va1ent St~ \ 
/,:f~2ror.-1-0-:-'4'-2-4"'-2-+-1-9-8""'2 1,438 psi 

Margi~o.f Safety\ 

~v'-l 20,000 / 1,438 - 1 12.9 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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2.5.3.2 Analysis of Model AOS-050 Personnel Barrier Fasteners

Vertical Frame

w= 0.1 lb/in 3

W = 4 * 32 * 1.5 * 1.5 * 0.19 *

H1 = 16.0

0.1 = 28.8 lb

Top Frame
W2 = 4 * 36 * 1.5 * 1.5 * 0.19 *

H2 = 32.0

Vertical Screens

w 2.0 lb/ft
2

W3= 4 * 2.5 * 3.0 * 2 = 60.0 lb

Top'Screen

w = 2.0 lb/ft 2

W4 = 3.0 * 3.0 * 2 = 18.0 lb

Fastener Properties
8-9/16 bolts
As = 0.1816

Fy = 20 ksi

Max Inertia Force
G = 10.Og Zý

0.1 = 32.4 lb

36

36

Fastener Shear Stress
V =W1 + + W3 +

r= G * V / 8 * As

)/0 + 18.0 = 139.2
* 0.1816) = 958.1 psi

Fastener Axial St2ress [

M = G *(W + W,3,)

= 10 * (28.8 +
L;30 \

) fasteners
+ W4) * H2

in tension]

* 32.0 = 30,340

CY 0 * 0.1816) = 1,856

= 3.09 ksi

- 1 = 20.0 / 3.09 - 1 = 5.5
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2.5.3.2 Analysis of Model AOS-050 Personnel Barrier Fasteners 

Vertical Frame 

w = 0.1 lb/in3 

W1 4 * 32 * 1.5 * 1.5 * 0.19 * 0.1 28.8 lb 

Hl = 16.0 

Top Frame 
W2 = 4 * 36 * 1.5 * 1.5 * 0.19 * 0.1 = 32.4 lb 

H2 32.0 

Vertical Screens 

w = 2.0 lbl ft2 

W3 = 4 * 2.5 * 3.0 * 2 60.0 lb 

Top' Screen 

w = 2.0 lb/ft2 

W4 = 3.0 * 3.0 * 2 

Fastener Properties 
8-9/16 bolts 
As = 0.1816 

Fy = 20 ksi 

Max Inertia Force 

18.0 lb 

G = 10.0g Q 
Fastener Shear Stress . 

V = W1 + W2 + W) + W4 = 28.8 + 32.4 + 60.0 + 18.0 139.2 

36 

T = G * V / 8 * As = ('i0 * 13:9.2)'--1---.08 * 0.1816) 958.1 psi 

Fastener Axial St-r~ssum~ree~) fasteners in tension] 

M = G * (W~\ + W'3.l * 0-.,G *""(y:/ + W4) * H2 

30,340 = 10 * ( 2 8 . 8 ':r.
V
'6o,) * 16. 0 + 10 * ( 32 . 4 + 18) * 32. 0 

L = 3-0 \ 

cr<,/M ~ • " • A") = 30,340 I (3 • 30.0 • 0.1816) = 1,856 

Equivalent ~t~ ~ 
/::f~\Vr.-O-/.'-T9'--6""'2-+-3-*-1-.-8-6""2 3.09 ksi 

Margi~o.f Safety\ 

~Vf-1 

2-48 

20.0 I 3.09 - 1 5.5 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-02S, AOS.QSO, AOS-100, and AOS-16S Transport Packages, Rev. B 

• 

• 

• 



2.5.3.3 Analysis of Model AOS-100 Personnel Barrier Fasteners

Vertical Frame

w = 0.3 lb/in
3

W1  4 * 72 * 1.5 * 1.5 * 0.19

H1 = 36.0

* 0.3 = 36.9 lb

Top Frame
W2 = 4 * 72 * 1.5 * 1.5 * 0.19*

H2 = 72.0

Vertical Screens

w = 2.0 lb/ft
2

W3 = 4 * 6.0 * 6.0 * 2 = 288.0 lb

Top Screen

w = 2.0 lb/ft 2

W4= 6.0 * 6.0 * 2 = 72.0 lb

Fastener Properties
16-1.0 bolts
As = 0.3340

Fy 20 ksi

Max Inertia Force
G = 10.Og

Fastener Shear Stress
V = W1 + W2 + W3 + W4 36.9+ 3 6.9

T = G V / 16 *A, Q 0 - 4 =3.8)

).3. = 36.9 lb

72

72

88' + 72.0 = 433.8
K(16 * 0.3340) = 958.1 psi

+ W4) * H2

18) * 72.0 = 57,917
UL-

602 psi

1.42 ksi

- 1 = 20.0 / 1.42 - 1 = 13.1

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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2.5.3.3 Analysis of Model AOS-100 Personnel Barrier Fasteners 

Vertical Frame 

w = 0.3 lb/ in3 

4 * 72 * 1.5 * 1.5 * 0.19 * 0.3 

HI = 36.0 

Top Frame 
W2 4 * 72 * 1.5 * 1.5 * 0.19 * 0.3. 

H2 72.0 

Vertical Screens 

w = 2.0 lb/ft2 

W3 = 4 * 6.0 * 6.0 * 2 288.0 lb 

Top Screen 

w = 2.0 lb/ft2 

W4 = 6.0 * 6.0 * 2 

Fastener Properties 
16-1. 0 bolts 
As = 0.3340 

Fy == 20 ksi 

Ma·x Inertia Force 

72.0 lb 

G = 10.Og Q 
Fastener Shear Stress 

36.9 lb 

36.9 lb 

V = WI + W 2 + W 3 + W 4 36 . 9 + 36. 9 + 2 J8 + 72. 0 = 433. 8 

t = G * V 1 16 * As =. (10 * 4:33:8')-1-/(16 * 0.3340) = 958.1 psi 

Fastener Axial St.r~s.sum~fas~rs in tension) 
M = G * (w< + W) * H"+,G *"-.(W:{ + W4) * H2 . \ B, 1 ~ 

= 10 * (28.8 \~~)* 36~+ 10 * (32.4 + 18) * 72,0 

L = 7~2" \ V ~ 
cr\/M~ NXLXA")\= 57(Y7 1 (4x72xO. 3340) = 602 psi 

Equivalent str~ ,> 
-/,:f~2~O/.958' + 3 * 0.602' ~ 1.42 ksi 

Marg~(),f Safety\ 
~ Ms~~Y / f - 1 = 20.0 / 1.42 - 1 = 13.1 

0~ . 
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2.5.3.4 Analysis of Model AOS-100 Pallet Tie-Down Bolts

cask + pallet weight: 12.0 k
8-1.0 ý bolts

A 0.6051 in 2

Fy 85.0 ksi
Fu = 110.0 ksi

= (10 * 12) / (8 * 0.6051) = 24.8 k.K
M 10 * 12 * 34.0 = 4,080 in-k

a= M / (4 * 48 * 0.6051) = 4,,080 / 1

e= + 3T = 41,232 + 1,845 55.5

(MS)y = FY/e-1 = 85.0/555 0.53

(MS)u = Fu" Ge - 11 ii0.0/ 55.5 = 0

2-50
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2.5.3.4 Analysis of Model AOS-100 Pallet Tie-Down Bolts 

cask + pallet weight: 12.0 k 
8-1.0 <l> bolts 

A = 0.6051 in2 

Fy = 85.0 ksi 
Fu = 110.0 ksi 

T = (10 * 12) / (8 * 0.6051) = 24.8 ksi 

J 
I. 
I 

¢==J 
109 

I I 

48.0 

M = 10 * 12 * 34.0 = 4,080 in-k ~ ~ 
~,~ . 

er = M / (4 * 48 * 0.6051) =)/080 / 11,6.2 ~5.1 )Sl 

cre ~ -./cr' + 3,' ; -./1,232 + ~450?5 ~Si V 
(MS)y Fy/ere -1 85.0/55.5 =~.53 

~ c;~ . 
(MS)u Fu/ ere - = 110~0 / 55.~.98 

]:0 
J 
I Q 
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0

2.5.3.5 Analysis of Model AOS-Overpack Turnbuckles

Eight (8) turnbuckles connect the two (2) overpack structures. Under normal handling conditions, the
turnbuckles are not subjected to significant load. However, for analysis purposes, it is assumed that one
overpack is constrained, while the overpack and cask assembly is subjected to a 10g forward-aft
acceleration.

Inertia force: F = 10 * 8,600 = 86,000 lb

Number of turnbuckles:

Turnbuckle load:

Turnbuckle bolt size:

Turnbuckle bolt stress area:

8

86,000/8 = 10,750 lb

5/8 in.

As = 0.2256 in 2

Turnbuckle bolt yield stress:

Bolt stress:

MS = Fy / a - 1 = 85.0 / 47.7

Fy = 85 ksi

a = F / As

1 = o.7\ ý

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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2.5.3.5 Analysis of Model AOS-Overpack Turnbuckles 

Eight (8) turnbuckles connect the two (2) overpack structures. Under normal handling conditions, the 
turnbuckles are not subjected to significant load. However, for analysis purposes, it is assumed that one 
overpack is constrained, while the overpack and cask assembly is subjected to a 10g forward-aft 
acceleration. 

Inertia force: F 10 * 8,600 86,000 lb 

Number of turnbuckles: 8 

Turnbuckle load: 86,000/8 10,750 lb 

Turnbuckle bolt size: 5/8 in. 

Turnbuckle bolt stress area: As = 0.2256 in2 

Turnbuckle bolt yield stress: Fy 85 kS/1 

cr = F / As = 10,750 / 0.2256 

1 = o.til~ 
Bolt stress: 

MS = Fy / cr - 1 85.0 / 47.7 -

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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2.6 NORMAL CONDITIONS OF TRANSPORT

The containment boundary (located within the cask component of the transport package) enables the AOS
Transport Packaging System to withstand Normal conditions of transport, without releasing radioactive
material from the transport package. Normal conditions of transport are defined in 10 CFR 71.71 [2.1].
This is demonstrated in the following subsections, where all Normal conditions of transport are addressed
and shown to meet the applicable design criteria previously discussed in Subsection 2.1.2, "Design
Criteria." Because the containment boundary is the primary area of design concern, the evaluation is
performed on the cask. The overpack (impact limiter) structure is analyzed, because it affects the cask
under Normal conditions of transport.

Normal conditions of transport were evaluated using LIBRA Finite Element metds. ) different
finite element models were used to accurately represent the cask structure and specific loading conditions.

2.6.1 Heat

The thermal evaluation for the normal heat condition is presented in Chapter 3, "Thermal'Evaluation." The
normal heat condition consists of exposing the cask to direct sunlight and438°C (100'F) still air. Insolation
of the package is specified in 10 CFR 71.71(c)(1) [2.1]. An initial temperature field of 210C (70'F) and a
maximum internal heat of the respective model are used for4'he evaluation. In addition, the decay heat of

I.the content must be accounted for in some of the required analyses. The seven thermal conditions
(analyses) required to satisfy the regulations are tabulated in Table 2-20.

The thermal loading temperature fields, Load Cas/es 101 throu~gh 106 and-11 through 116, are taken
directly from the heat transfer analyses, and applied to the stress-models.TThe heat transfer and stress
models are geometrically identical, with the same node numbering used'in both analyses.

Table 2-20. Transport Package Thermal Environment Conditions - All Models
_ _ _ _/ / • / \/

Condition Thermal Environment

1 37.8-C (100\F,) ambient~with-maximum decay heat and maximum solar load.

2 37.8°C (100°F)\ambient With maximum decay heat.

3 Fire transientt = 0o1\3.0 hours.

4 -4O0-(G40°F) ambient with maximum decay heat.

5 ^ \-406\(-4&°F) ambient.

6_ -28.9°C (-2O"'F) ambient with maximum decay heat.

• 7 • -28X9°C (-20°F) ambient.
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2.6 NORMAL CONDITIONS OF TRANSPORT 

The containment boundary (located within the cask component of the transport package) enables the AOS • 
Transport Packaging System to withstand Normal conditions of transport, without releasing radioactive 
material from the trarisport package. Normal conditions of transport are defined in 10 CFR 71.71 [2.1]. 
This is demonstrated in the following subsections, where all Normal conditions of transport are addressed 
and shown to meet the applicable design criteria previously discussed in Subsection 2.1.2, "Design 
Criteria." Because the containment boundary is the primary are'a of design concern, the evaluation is 
performed on the cask. The overpack (impact limiter) structure is analyzed, becau/se it afrect;)he cask 
under Normal conditions of transport. ' ) 

Normal conditions of transport were evaluated ~sing LIBRA Finite Element met~ds. F~) different 

:~:~1elem:::odels were used to accurately represent the cask structure <~~C$ions. 

The thermal evaluation for the normal heat condition is presented i~e·hapter 3, "l:hermal\Evaluation." The 
normal heat condition consists of exposing the cask to direct sunlight and'38°C (1oe~F) still air. Insolation 
of the package is specified in 10 CFR 71. 71 (c)(1) [2.1]. An initial temperatllre field of 21ic (70°F) and a 
mqximum internal heat of the respective model are used for'(hJ eval~tlon. In"additi'or;..;the decay heat of 
the content must be accounted for in some of the requir'd an~alyses. The seven (7-) thermal conditions 
(analyses) required to satisfy the regulations are tabulated\in Table 2-20. ~ 
The thermal loading temperature fields, Load C~~O~ throu~;111 through 116, are taken 
directly from the heat transfer analyses, and applied to the stress_modelsl-rhe heat transfer and stress 
models are geometrically identical, wnh the same ncile~berihg u;;;;a'if\" both analyses. . 

Table 2-20. Transport Package Therm~viron~nt Conditio~7s - All Models • 
/ / '\ I "'" 

Condition 

1 

2 

3 / 
4 \ 
5 

A 

6/ ~ / 

\,7 
'" ~ \' 

2-52 

, Thermal Environment 

37.8°0 (1000~) ambient/with-maxi mum' decay heat and maximum solar load. 
, " ----/ 

37-.8°0 (100°F) 'ambient ~ith maximum decay heat. 
/ -......... '" '\. 

/ F "'-. '" 30h "-Ire transient. t = 0 to" . ~urs. 

-40,\G-(-40°F) ambient ~itn" maximum decay heat. 
'- ---'''> / 

\-40°C\(}O°F) ~mbie'pt. 

':28.900 (-20o'F) ambient with maximum decay heat. 
\ / 

-28.9°0 (S20°F) ambient. 
\ \ 
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1 2.6.1.1 Summary of Temperatures and Pressures

Table 2-21 presents the maximum temperatures, throughout the transport package, resulting from Normal
conditions of transport. The structural analyses are applied to the temperature field generated by the
thermal analysis, to determine the

. Table 2-22 presents the pressure corresponding to the maximum temperature for each transport package
model' This pressure value is based upon 100% relative humidity air occupying the entire cavity volume.
These pressures do not exceed the design pressure, which is also listed in Table 2-22.fTherefore, the
transport package can withstand pressures and temperatures in excess of those encountered in Normal
conditions of transport.

Pressure-related Load Cases 201 through 204 are analyzed by the 2D cask mode.l Pressre is app ied to
the model's inside cask cavity wall or outside cask surface. The LIBRA LE -4aloading functionls used
to apply pressure loads. This function generates nodal forces in 2D models<due to surfa5~ tractions along
edge nodal lines. The nodal lines are defined by terminal nodes. 7 7

a. The LIBRA program's LE feature defines several tyes of edge and surface loadings. The first entry is a negative
integer that distinguishes the typeof loaing.e types of loadings and nodal specifications are listed below,
with former record types in parentheses.

Options Available when Applying the"'LE" Command

Type -1-, Generalloading on nodes specified by numbering sequence.

,Type -2 - General loading obn arc defined by control points (LE1).

Tye -3,-Surtace,pressure on arc defined by control points (LEP).

Type-4 - Linearly varying pressure on line specified by end nodes.

ype -5- Linearly'varying harmonic pressure on 3D model generated from a 2D model.

Further Dbtais for Types -4 and -5

Type 4/ - This command generates nodal loads corresponding to linearly varying surface tractions along a
line on a 2D model. The line is specified by the two (2) terminal nodes, and loads are applied to all nodes
within a specified distance of the line. The linearly varying pressure is specified by the terminal values.

Type -5- This command generates nodal loads corresponding to surface tractions over a 3D model
generated from an axisymmetric (2D) model. The tractions may vary linearly along a radial line, and
circumferentially as a Fourier harmonic. The loaded nodes are identified by specifying the two (2) terminal
nodes on the zero° meridian. The linearly varying pressure is specified by the corresponding terminal values
on the zero meridian.
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2.6.1.1 Summary of Temperatures and Pressures 

Table 2-21 presents the maximum temperatures, throughout the transport package, resulting from Normal 
conditions of transport. The structural analyses are applied to the temperature field generated by the 
thermal analysis, to determine the 

. Table 2-22 presents the pressure corresponding to the maximum temperature for each transport package 
model:' This pressure value is based upon 100% relative humidity air occupying the entire cavity volume. 
These pressures do not exceed the design pressure, which is also listed in Table 2-22'/T~f0re, the 
transport package can withstand pressures and temperatures in excess of those enco6ntered in Normal 

conditions of transport. , ~ Q ) 
Pressure-related Load Cases 201 through 204 are analyzed by the 2D cask model. ~ssure is applied to 
the model's inside cask cavity wall or outside cask surface. The LIBRA LE4a'loading functi6'\.iS used 
to apply pressure loads. This function generates nodal forces in 2D modelS<due to )urfac'e~ctions>aIOng 
edge nodal lines. The nodal lines are defined by terminal nodes. V 

a. The LIBRA program's LE~feature defines several types of edge and surface loadings. The first entry is a negative 
integer that distinguistres the typEroUoadin~The typ~s of loadings and nodal specifications are listed below, 
with former record ty~es in p.arenthe;es~ V 

Options A vail;"/e w),';;;;)rpp/ying the'''LE'' Command 

ryp,(:r..-'{ener~\IOad~ /n{;de-~ecified by numbering sequence, 

'Type -2 - General ~ading on arc defined by control points (LEt). 

fype -~~rf';;ce,pr~sure~n arc defined by control points (LEP). 

TY~ - Linearly )atyr:; pressure on line specified by end nodes. 

~~ L~'riy,c;'),;ng hannonic pressure on 3D model generated from a 20 model, 

Further Details for Types -4 and -5 

Type /) - This command generates nodal loads corresponding to linearly varying surface tractions along a 
line'on a 20 model. The line is specified by the two (2) terminal nodes, and loads are applied to all nodes 
within a specified distance .of the line. The linearly varying pressure is specified by the terminal values. 

Type -5 - This command generates nodal loads corresponding to surface tractions over a 3D model 
generated' from an axisymmetric (20) model. The tractions may vary linearly along a radial line, and 
circumferentially as a Fourier harmonic. The loaded nodes are identified by specifying the two (2) terminal 
nodes on the zero' meridian. The linearly varying pressure is specified by the corresponding terminal values 
on the zero meridian. 
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Table 2-21. Temperature Summary of Normal Conditions of Transport - All Models
7

Maximum Temperatures

AOS-1OOA

A OQS-025Aý AOS-050A AOS-100A-S AOS-100B AOS-165A AOS-165B

Package Component IC '9Fý 0C OF o 0 OF oC OF 0C OF

Cask Cavity " 9-9/ /210 128 263 126 258 126 259 365 689 202 395

Shielding Material /98 209 . 125\ 257 121 250 122 251 329 623 187 369

Cask Seal Area 98/ ý2068 .123 / 254 118 245 118 245 304 580 177 350

Cask Test Port 98f 208<"- /123/ 253 116 241 116 241 289 553 171 339
Cask Drain Port 98 -- '208 \/ 124/ 25/4^\ 116 242 116 242 290 555 171 340

Cask Vent Port 98 208ý 123 /254 \1 18 245 118 245 305 580 177 350

Cask Outside Surface 98 208\ /122/' 252,/\ 1'1'5 239 115 239 266 510 162 324
Impact Limiter Foam Material 98 208 \ ,' 12ý 255\\ 119 246 119 246 311 592 180 355

Overpack Accessible Outside 8' /2
Surfacea 87 189 95\/ 202 79) /174 79 174 80 176 80 176

a. Listed temperatures are on the overpack and cask surfaces, and not at the personnel barrier surface.
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Table 2-21. Temperature sJ'm~~ Normal Conditions of Transport - All Models 

;;~ Maximum Temperatures 

AOS-100A 
;: >.«, ,>/ ,,' ! AOS-OSOA AOS-100A-S AOS-100B AOS-16SA AOS-16SB 

Package co~;~~t~~.. "" , •. °c OF °c of °c of °c of °c of 

Cask Cavity" ~ //~9/ /210 128 263 126 258 126 259 365 689 202 395 
'\/ 

/98 
/ 

~25", Shielding Material / 209/, 257 121 250 122 251 329 623 187 369 

"" ~8/ ---
, 

Cask Seal Area /208 ./}23 I 254 118 245 118 245 304 580 177 350 -
Cask Test Port 98/ 208~ - /123/ 253 116 241 116 241 289 553 171 339 

"-

Cask Drain Port 98 "- /'208 "I 12i 29.4~ 116 242 116 242 290 555 171 340 
" I 

Cask Vent Port " I / 

~18 98 208) 123 /254 245 118 245 305 580 177 350 
/ 

Cask Outside Surface 
/ 

/122/ 252/'" " 98 208" 11'5 239 115 239 266 510 162 324 
" "J 12~ "-

) 119,\ Impact Limiter Foam Material 98 208 }55~ 246 119 246 311 592 180 355 
/ 

Overpack Accessible Outside '" / ) 
79) ,/1'7~ 87 189 95J 202 79 174 80 176 80 176 

Surfacea 
/ \~ 

a. Usted tempe",,",es ",e on the ove'Pack and cask sud aces, and t.Je persorlnel barrier surface. 
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Table 2-22. Maximum Cask Cavity Pressure Due to Normal Conditions of Transport - All Models

Volume Temperaturea Pressureb Design Pressurec

Model I in3  0C OF kPa psia kPa psia

AOS-025 0.17 10 99 210 126 18 < 207 30

AOS-050 1.36 83 128 .263 136 20 < 414 60

AOS-1 00A
AOS-100A-S 11.21 684 126 258 135 20 < 1,93f- 280

/ \_

AOS-100B 11.21 684 .126 259 135 20 < /1,931-1 280

AOS-165A 49 2,978 365 689 209 30 <<.1 1,51'7../ ,220

AOS-165B 49 2,978 202 395 209 30\ 1,517 < 220

a. Temperatures listed are the maximum values obtained throughout Normal conditions of transportevents.

b. Pressure calculation is based upon the ideal gas law, where: 7 >
I - / P - 1

Initial Condition Final Condition

P1 = 14.7 psia

T, = 78°F T= 256*F

(256-+-460) *1.
P2 147= 19ý56 psia
c(78 + 4606),e) \ be

c. Model AOS-IOO and AOS-165 tran/sport~packages/'-& Prsuralue is based upon design conditions.

V1/

V
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Table 2-22. Maximum Cask Cavity Pressure Due to Normal Conditions of Transport - All Models 

Volume Temperaturea Pressureb Design Pressurec 

Model I in3 °C OF kPa psia kPa psia 

AOS-025 0.17 10 99 210 126 18 < 207 30 

AOS-050 1.36 83 128 .263 136 20 < 414 60 

AOS-100A 
11.21 684 126 258 135 20 1,931 ~280 

AOS-100A-S < 
/ \ 

AOS-100B /1,9l1------- 1 

\ 

11.21 684 .126 259 135 20 < 280 
J 

AOS-165A 49 2,978 365 689 209 30 <~ 1,5t?-J 
I 

}20 

AOS-165B 49 2,978 202 395 209 30/ ~ ~,517 ( 220 

a. Temperatures listed are the maximum values obtained throughout Normal condmons of transpo'n,~ents.~ 
b. Pressure calculation is based upon the ideal gas law, where: ~ V 

~=~ =>~(\" 
T1 T2 .T,(\ ~ 

Initial Condition Final Condition 
I 

P1 = 14.7 psia P2"=-?· 

T1 =78°F T;=~~ 
(256-+-460) ~ 

P = -' ,* 14.7 = 19:56 psia 
/(78+460') ~) 

c. Model ADS-100 and ADS-165 transport~gesLpressure value is based upon design conditions. 
V 
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2.6.1.2 Differential Thermal Expansion

The effects of thermal gradients on the AOS Transport Packaging System are investigated by the LIBRA
Finite Element analyses. These effects are included in the Load Combination procedure, where maximum

stresses and stress margins are calculated. Refer to Table 2-44 through Table 2-57 (Normal conditions of
transport), and Table 2-79 through Table 2-93 (Hypothetical Accident conditions of transport).

2.6.1.3 Stress Calculations

This paragraph describes the effects of the following:

" Thermal Stresses

" Design Pressure Stresses
* Fabrication Stresses

2.6.1.3.1 Thermal Stresses

The thermal loading temperature fields, Load Cases 101 thro'ugh 06 and 11 throug 116, are taken
directly from the heat transfer analyses, and applied to the stress mo'dels. The heat transfer and stress
models are geometrically identical, with the same node numbering used inboth analyses.

2.6.1.3.2 Design Pressure Stresses

Pressure-related Load Cases 201 through 204 are analyzed by the 2D-cask model. Pressure is applied to

the model's inside cask cavity wall or outside cask suace. The LIBRA LE 4 fUctonis
to apply pressure loads. This function,generates nodal foies in 2D models due to surface tractions along

edge nodal lines. The nodal lines are defined by terminal nodes.

2.6.1.3.3 Fabrication Stresses

Fabrication stresses are anayzed in 211. Fabrication stress loading in the Model AOS-025,
AOS-050, and AOS-100 transport packages is applied by introducing a deformation of 0.25 mm (0.01 in.)
across the inside cask shell welded joint .Fabrication stress loading in the Model AOS-165 transport

package is applied by a deformn~ation of/ 0.4 1mm (0.016 in.) across the inside cask shell welded joint, and

a shrink-fit pressure of 8,620 kPa (1/25 ksi), along the junction of the two (2) outside shell segments.

2.6.1.4 Vibration and Shock Loads

Vibration and shock lbads are analyzed using the 3D model in three (3) separate analyses. The vibration

<and slýbck lons' are, c onservatively, assumed to be:

*Load.Case'221 - 5g in the forward-aft direction

* Load Case 222 - 5g in the lateral direction

* Load Case 223 - 10g in the vertical direction

In all three analyses, displacements are fixed at the trunnions, and vertical displacement is fixed along the
cask and truck bed contact line. The fixed nodes are illustrated in Figure 2-15. The inertia loads are
applied as body forces.

a. Ibid.
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2.6.1.2 Differential Thermal Expansion 

The effects of thermal gradients on the AOS Transport Packaging System are investigated by the LIBRA 
Finite Element analyses. These effects are included in the Load Combination procedure, where maximum 
stresses and stress margins are calculated. Refer to Table 2-44 through Table 2-57 (Normal conditions of 
transport), and Table 2-79 through Table 2-93 (Hypothetical Accident conditions of transport). 

2.6.1.3 Stress Calculations 

This paragraph describes the effects of the following: 

• Thermal Stresses o 
• Design Pressure Stresses 

• Fabrication Stresses 

2.6.1.3.1 Thermal Stresses G 
The thermal loading temperature fields, Load Cases 101 thro'dgh 106 and 1~ through 116, are taken 
directly from the heat transfer analyses, and applied to thifstr~ss m~els. The ~at trinsfer and stress 
models are geometrically identical, with the same node nuh,berihg used iri'-both analyies. 

2.6.1.3.2 Design PressureStresses 0 ~ ~ 

• 

Pressure-related Load Cases 201 through 204 are analyzed by the 2D-eask model. Pressure is applied to 

the model's inside cask cavity wall or ou~e ~k s~ace. Th~ LIBRA LE _4a loading function is used 
to apply pressure loads. This function/{enerates no~al fo~es in 2~models due to surface tractions along • 
edge nodal lines. The nodal lines art deli,(.d b::lninal~s/ 

2.6.1.3.3 Fabrication Str~sesV ~ ~. 
Fabrication stresses ~e~zed in ~~ase 211. Fabrication stress loading in the Model AOS-025, 
AOS-050, and AOS-100 tra~sport Packa,ges is~pPiied by introducing a deformation of 0.25 mm (0.01 in.) 
across the inside cask\ she)i'welded joinl'--Fabrication stress loading in the Model AOS-165 transport 
package is applied by a ~efo~ti~n 9f~1~m (0.016 in.) across the inside cask shell welded joint, and 
a shrink-fit pres~re of 8,620 kPa (1--:25 ksi), along the junction of the two (2) outside shell segments. 

2.6.1.4 ~ibra~~ Sh~Ck Loads 

<Vi~nd Sh~~dS a",\:aIYZed using the 3D model in three (3) separate analyses. The V:bration 
and sn0~ lo~), are,\cl,s(rvativeIY, assumed to be: 

~. ~d,case/221 - 5g in the forward-aft direction 

.", L~d ~ 222 - 5g in the lateral direction 

• boad>Case 223 - 10g in the vertical direction v . 

In all three analyses, displacements are fixed at the trunnions, and vertical displacement is fixed along the 
cask and truck bed contact line. The fixed nodes are illustrated in Figure 2-15. The inertia loads are 
applied as body forces. 

a. Ibid. 
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Fixed Meridian

Figure Shock and Vibration Analyses
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Figure 2-15 . 
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2.6.1.5 Comparison with Allowable Stresses

Table2-23 and Table2-24 present Model AOS-100 transport package Load Cases and Load
Combinations, respectively, under Normal conditions of transport. The referenced tables, located in
Subsection 2.6.11, provide test case output data.

Similar data for the Model AOS-025 and AOS-050 transport packages is provided in Appendix 2.10.1.1
and Appendix 2.10.2.1, respectively. Similar data for the Model AOS-165A and AOS-165B transport
packages isprovided in Appendix 2.10.3.1 and Appendix 2.10.4.1, respectively.

Table 2-23. Load Cases Associated with Allowable Stresses
under Normal Conditions of Transport - Model AOS-100

Load Case Description Data

101 100'F Ambient, Maximum Decay Heat \Table 2'-26

102 100'F Ambient, Maximum Decay Heat, Maximum Insolation/.N Table 2-27

103 -20'F Ambient, Zero Decay Heat, Zero Insolation Table 2-28

104 -40'F Ambient, Zero Decay Heat, Zero Insolation ) ) JTable 2-29

105 -40'F Ambient, Maximum Decay Heat Table 2-30

106 -20'F Ambient, Maximum Decay Heat Table 2-31

201 Maximum Internal Pressure 1,931 kPa (20,.psia) Table 2-32

202 Minimum External Pressure, 24 kPa (-3.5 psia)N . Table 2-33

203 Maximum Increased External Pressure, 140 kPa (20 p sia) Table 2-34

204 Additional Increased External'Pressure•, 2 MPa (290 p'ia) Table 2-35

211 Fabrication Stress ) Table 2-36

215 Compression Load (5( weight) Table 2-37

216 Rod Drop onto Cask Table 2-38

221 Forward 5g/Vi.bration Inertia.Load Table 2-39

222 Lateral5g Vibration-lnertia Load,. > Table 2-40

223 Vertical\1 Og Vibration Inertia-LoadLq Table 2-41

231 _4-ft. Hea~J-On lbropý' Table 2-42

232 kIft. Head\On D-rop Impact Test, Normal Conditions Table 2-43

7 _ _ _ _

0
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2.6.1.5 Comparison with Allowable Stresses 

Table2-23 and Table 2-24 present Model AOS-100 transport package Load Cases and Load • 
Combinations, respectively, under Normal conditions of transport. The referenced tables, located in 
Subsection 2.6.11, provide test case output data. 

Similar data for the Model AOS-025 and AOS-050 transport packages is provided in Appendix 2.10.1.1 
and Appendix 2.10.2.1, respectively. Similar data for the Model AOS-165A and AOS-165B transport 

(0) packages is provided in Appendi~ 2.10.3.1 and Appendix 2.10.4.1, respectively. 

Table 2-23. Load Cases Associated with Allowable Stresses 
under Normal Conditions of Transport - Model AOS-100 

load Case Description , .••. D~ta 
.. < ... > ........ , 

101 100°F Ambient, Maximum Decay Heat ~ "" "'Table 2:26 
"- "-

102 1 OO°F Ambient, Maximum Decay Heat, Maximum Insolatio~ 

"" 
'\ Tabl~ 2;27 

103 -20°F Ambient, Zero Decay Heat, Zero Insolation / "" "" 
\ Table ·2-28 

104 -40°F Ambient, Zero Decay Heat, Zero Insolation /1 "" "" 
) )Table 2-29 

105 -40°F Ambient, Maximum Decay Heat / I "" 
'--..-/ / Table 2-30 

106 -20°F Ambient, Maximum Decay Heat \ I ~. Table 2-31 

201 Maximum Internal Pressure 1,931 kPa (280,psi~) '----------- Tabie 2-32 
, ,1 

202 Minimum External Pressure, 24 kPa (6.5 psiaN 7 Table 2-33 
"- -

203 Maximum Increased External Pressure,1-40 kPa (20 ~si~ Table 2-34 
__" 1 

204 Additional Increased ExternarPressur~2 MPa (290 p~ia) Table 2-35 
/ ,,~ 

211 Fabrication Stress / /\ ) 

"" / Table 2-36 

215 Compression Load (?~ weight~ / ~v Table 2-37 

216 Rod Drop onto Cask "" ~ / Table 2-38 

Forward 5gY-i!?ration Inertia,Load "" 
-

221 Table 2-39 

222 Lateral 59 Vibration-Inertia Lo~d " ,-" 
) Table 2-40 

\ ~ 0v/ 223 Vertical\! Og Vibration Inertia'Load Table 2-41 
\ '-. '-

231 \ \ V 
A 4-ft. Headipn Drpp / Table 2-42 

232 / ~ \ 'V /' " , 

30,ft. Head"pn Drop ~pact Test, Normal Conditions Table 2-43 

\' V 
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Table 2-24. Load Combinations Associated with Allowable Stresses
under Normal Conditions of Transport - Model AOS-100

Load

Combination Load Cases Description Data

101 102, 201, 211 Hot Environment Table 2-44

102 104, 201, 211 Cold Environment Table 2-45

103 103, 201, 211 Increased External Pressure yTable' 2i6
104 101, 201, 202, 211 Minimum External Pressure Table 247

105 105,201,202, 211 Cold Environment with Maximum Decay Heat" / Tabie 2-48

106 101, 201, 203, 211 Maximum Pressure, Hot Environment Table/2"-49

107 105, 201, 203, 211 Maximum Pressure, Cold Environment Table\2-50

215 215,101, 201, 211 Compression Load ' "Table 2-51

216 216,101,201,211 Rod Drop . Table,52

217 216,104, 201,211 Rod Drop, Cold Environmrent '. Table 2-53

221 .221,101,201,211 Forward Vibration /A Table 2-54

222 222,101, 201, 211 Lateral Vibration/ Table 2-55
223 223, 101, 201, 211 Vertical Vibration' L Table 2-56

231 231,102, 201,211 4-ft. Head-O&Drop, Normal"Cfonditions Table 2-57

232a232, 102,201,211 30-ft. Hbad-On Drop, Normal Conditions
232a_ _ 232,__102,__201, 2 (Impact Test

a. Load Combination 232 is documented only for the Model AGS-025 and AOS-050 transport packages,
and demonstrates compliance with the requirements of Reference [2.2], Paragraph 737.

V
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Table 2-24. Load Combinations Associated with Allowable Stresses 
under Normal Conditions of Transport - Model AOS-100 

Load 
Combination Load Cases Description 

101 102,201,211 Hot Environment 

102 104, 201, 211 Cold Environment 

103 103,201,211 Increased External Pressure 

104 101,201,202,211 Minimum External Pressure / 
105 105,201,202,211 Cold Environment with Maximum Decay Hea( 

. "-

106 101,201,203,211 Maximum Pressure, Hot Environment A ............... 

107 105,201,203,211 Maximum Pressure, Cold Environme~t ~ , 
215 215,101,201,211 . Compression Load ............... '" 216 216,101,201,211 Rod Drop ~ ............... 

217 216,104,201,211 Rod Drop, Cold Environrflent ............... '\ . " 
221 221,101,201,211 Forward Vibration /1 ~ ~ 
222 222,101,201,211 Lateral Vibration/ 1 ............... I / 
223 223,101,201,211 Vertical Vibratio~ L ~ /\ I 

231 231, 102,201,211 4-ft. HeaCJ-O'n'Drbp, NormalCOnditions 
/ "\. I . / 

232a 232,102,201,211 
30-ft. Head-On Drop, Normal Conditions 
~!mp~t T~sU l·~ 

Data 

Table 2-44 

Table 2-45 
.--- :---,. 

/Table 2~6 
/ \ 

""table 2-47 
"' I 

. ~Tab\e 2-48 
/ / 

v / 
Tablo/2-49 

"" T abl~2..:50 
''l:able 2-5~ 

"' / 

Table,2-52 \ " / 

1 Table 2-53 

J Table 2-54 
/ 

Table 2-55 

Table 2-56 

Table 2-57 

-

a. Load Combination 232 is documented onlftor the M"odel AGS-02S :3nd AOS-OSO transport packages, 
and demonstrates compliance with fhe1equirements Jt Reterimce [2.2], Paragraph 737. 

() V 
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2.6.2 Cold

The shipping package must be able to withstand an ambient temperature of -400C (-400F) and -290C
(-200F) in still air and in the shade.

2.6.3 Reduced External Pressure

Pressure-related Load Cases 201 through 204 are analyzed by the 2D cask model. Pressure is applied to
the model's inside cask cavity wall or outside cask surface. The LIBRA LE -4 loading funriin-,is used
to apply pressure loads. This function generates nodal forces in 2D models due to surface tractionsalong
edge nodal lines. The nodal lines are defined by terminal nodes.

2.6.4 Increased External Pressure
The analysis for this condition is conducted in a similar manner as in Subsection 2:6.3. Rressure-related,ze \ ".. \ ,

Load Cases 201 through 204 are analyzed by the 2D cask model. Pressure is applied tothe model's inside• ~~ ~ .- -.. I \ ./

cask cavity wall or outside cask surface. The LIBRA LE -4 loading function is used to apply press loads.
This function generates nodal forces in 2D models due to surface tractions along edge nodal lines. The
nodal lines are defined by terminal nodes.

2.6.5 Vibration

Vibration and shock loads are analyzed using .the 3D6model in three-(3) separate analyses. The vibration
and shock loads are, conservatively, assumed to be: \

" Load Case 221 - 5g in the forward-aft direction

" Load Case 222 - 5g in the lateral direction

" Load Case 223 - 10g in the verticalcdireqtion

In all three analyses, displacements are fixed at the trunnions, and vertical displacement is fixed along the
I cask and truck bed contact line. The fixed nodes-are-illujtrated in Figure 2-15, "Fixed Points for Shock and

Vibration Analyses." The inertia loads are applied as body forces.

2.6.6 Water Spray
The containment capabilities of/the AOS -Transport Packaging System are not compromised by water

spray, because all external surfaces are composed of stainless steel, and the closure seal is impervious
to water.
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2.6.2 Cold 

The shipping package must be able to withstand an ambient temperature of -40°C (-40°F) and -29°C • 
(-20°F) in still air and in the shade. 

2.6.3 Reduced External Pressure 

Pressure-related Load Cases 201 through 204 are analyzed by the 20 cask model. Pressure is applied to 
the model's inside cask cavity wall or outside cask surface. The LIBRA LE -4 loading furiCfiOh,is used 
to apply pressure loads. This function generates nodal forces in 20 models due to surfa6e traction~along 
edge nodal lines. The nodal lines are defined by terminal nodes. /. .·0 ) 
2.6.4 . Increased External Pressure A~ <. 
The analysis for this condition is conducted in a similar manner as in SUbszction 2,6.3. Rressure~related 
Load Cases 201 through 204 are analyzed by the 20 cask model. Pressure is apPlied'to-.the'tnodeIJinside 
cask cavity wall or outside c~sk surface. The LIBRA LE -4 loading function is us~~ apPly\pre~ure loads. 
This function generates nodal forces in 20 models due to surfac/tractions along edge nodal lines. The 

nodal lines are defined by terminal nodes. r1 V 
2.6.5 Vibration . . 
Vibration and shock loads are analyzed using the }D"~dlel in three-(3) separate analyses. The vibration 
and shock loads are, conservatively, assumed to,be: 'J 

• Load Case 221 - 5g in the forward:aft ~ction 
• Load Case 222 - 5g in the lateful dire'ciion • 

• Load Case 223 -lOg in Ih.iv'erticll)direc\ion 

In all three analyses, disPlacemeiare ~ed at the~ and vertical displacement is fixed along the 

I cask and truck bed contact line. th~fixed nodesare-illustrated in Figure 2-15, "Fixed Points for Shock and 
. Vibration Analyses." Tinertia loads ire ,\:PI iciJ~ bodY forces. 

2.6.6 Water Spray ~ V 
The containment capa~ilities oythe AOS/vransport Packaging System are not compromised by water 

i:~:;e~.eCa"{e'ali extemv~;:e...,ompOSed of slainless steel. and Ihe clOsure seal is impelVious 
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2.6.7 Free Drop

Evaluation of the AOS Transport Packaging System, to the effect of a free drop, was analyzed using the
LIBRA code. Each packaging system model was dropped from a distance based upon the model's weight
and physical form of the content to be carried, as listed in Table 2-25.

The analyses performed considers three (3) orientations, as illustrated in Figure 2-16. The orientation that
produced the most stress on the cask component of the AOS Transport Packaging System was used as
the load condition to be included in the Load Combination procedure.

The analysis of the Free Drop load condition for the Model AOS-025 and AOS-050 transport packages
was the same as that of the 9-m (30-ft.) drop under the Hypothetical Accident conditions of transport
described in Subsection 2.7.1, "Free Drop." The only difference is that in this evaluation,•the resulting
stresses were compared with allowable Normal conditions of transport, which'is part\of the requirements
for liquid transportation. The Model AOS-100 and AOS-165 transport packages' evaluation of this
condition consisted of a direct integration dynamic analysis.

Table 2-25. Free-Drop Distance - All Models

Packaging Weighta PhysicalForm Free-Dro stance
(Normal or

Model kg lbs. §Pecial) , M ft.

AOS-025A 71.4 157 N Solid6,.. "172' 4

AOS-050A 511 1,126 \/Solid2 1.2 4

AOS-100A 3,950 8,700 Solidj--1  •

AOS-100B 3,232 7,-125-\ \ Solidý 1.2 4

AOS-100A-S 3,901 /8,600 \Solid '>

AOS-165A 18,234 7 446,200 ' _ Solid/
0.3 1

AOS-165B 1,5,535 \\ 3&42150 Solid

a.
b.

All AOS Transport Packaging System models have dime'nsioins greater than 10 cm (4 in.).
The Model AOS-025A anid'AOS-050A transport packages were analyzed to the requirement of transporting liquid,
Reference [2.2], Paragraph 725(a)-In a fututre submittal, the transportation of liquid form will be requested for
these models.

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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2.6.7 Free Drop 

Evaluation of the AOS Transport Packaging System, to the effect of a free drop, was analyzed using the 
LIBRA code. Each packaging system model was dropped from a distance based upon the model's weight 
and physical form of the content to be carried, as listed in Table 2-25. 

The analyses performed considers three (3) orientations, as illustrated in Figure 2-16. The orientation that 
produced the most stress on the cask component of the AOS Transport Packaging System was used as 
the load condition to be included in the Load Combination procedure. 

The analysis of the Free Drop load condition for the Model AOS-025 and AOS-050 """n<::r.nn lJa~,,,a'-t"'~ 

was the same as that of the 9-m (30-ft.) drop under the Hypothetical Accident 
described in Subsection 2.7.1, "Free Drop." The only difference is that in this 
stresses were compared with allowable Normal conditions of transport, IAlnlr-n./1 

for liquid transportation. The Model AOS-100 and AOS-165 
condition consisted of a direct integration dynamic analysis. 

Table 2-25. Free-Drop Distance - All Models 

Packaging Weighta 

Model kg Ibs. 

AOS-025A 71.4 157 

AOS-050A 511 1,126 

AOS-100A 3,950 

AOS-100B 3,232 

AOS-100A-S 3,901 

AOS-165A 

AOS-165B 

a. All ADS Transport Packaging System 

. 1.2 

0.3 

ft. 

4 

4 

4 

b. The Model ADS-02SA anClAOS-OSOA 
/ "-

Reference [2.2], Paragraph 72S(a)"ln a 
oal:Kal'Jes were analyzed to the requirement of transporting liquid, 

.<:'II,rn"TT;>' the transportation of liquid form will be requested for 
these models. 
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End Drop Side Drop Cg/Corner Drop 0

I// I///// I// I////

Figure 2-16. End, Side, and Cg/Corner Free-Drop

2.6.8 Corner Drop

This requirement is not applicable, because the
cross-section. This condition is covered by Subse

2.6.9 Compression

The compression load of 5x the cask weight
The compression force is applied to thetoDp
load function.

2.6.10 Penetration /
The regulations for Normal conditions ofi"ransport
withstanding the impact ,f the\hemisphericalend

/AS\Tra'nsport P"kaging System has a symmetrical
tion 2... 7, "Fre Drop."

Load Case 215, is analyzed using the 2D model.
)f the cask as a pressure loading, using the LE -4

stipulate that the transport package must be capable of
of a vertical steel cylinder, that:

" W'ghs5.9 kg (13 lbs.)/
" Has a 31.75-mm (11.25-in.) diameter

* Is dropped from a height of 102 cm (40 in.), normally onto the exposed surface of the package
that is expected'to beithe most vulnerable to puncture

The irA-act of a rod falling onto the cask, Load Case 216, was analyzed by a direct integration, dynamic
analysis.'Th-e-cask was modeled by the 2D model illustrated in Figure 2-17. The cask was assumed fixed
at the\base, and an/impulse corresponding to the momentum impacting rod was applied at the top of the\ ....

cask, Displacement at the impact point was monitored as illustrated in Figure 2-18. The stress state at the
m \ /time of maximum displacement was used for stress evaluation.I
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End Drop Side Drop Cg/Corner Drop 

7 7 7 7 7 7 7 7 7 7 7 7 7 77 7 7~ ~~ 

Figure 2-16. End, Side, and CglCorner Free-Drop orl,,"~odels 

2.6.8 Corner Drop ~ 
This requirement is not applicable, because the<$s"Tr~msporte 6~~~~in;7system has a symmetrical 
cross·section. This condition is covered by Subsection 2.6:-7, "Fr~ 

2.6.9 Compression ~ '> 
The compression load of 5x the cask/weight, Load Case 215, is analyzed using the 2D model. 
The compression force is appliea to thev t6p of the cask ~s a pressure loading, using the LE-4 
load function. ~ v ~ 

2.6.10 penetration~.~ > ..... 
The regulations for Ndr,mal conditions ot-transport stipulate that the transport package must be capable of 
withstanding the impact\of th~&isPherical)nd of a vertical steel cylinder, that: 

• we{giiS{9 k9~~3IbS.) r 
• ~as a 31.75-mm\1.25~in.) diameter 

• Is drdpRed ~m a 'beighf of 102 cm (40 in.), normally onto the exposed surface of the package 
~h'a~ i~ \ " ", Z ~hO i""''r..~''~S exp~d'to be the most vulnerable to puncture 

T~e impact of a r~falling~nto the cask, Load Case 216, was analyzed by a direct integration, dynamic 
analysis~ihe'cask w~s modeled by the 2D model illustrated in Figure 2-17. The cask was assumed fixed 
at th~'base:andan/i~pulse corresponding to the momentum impacting rod was applied at the top of the 

I cask. DisRlace'rnent at the impact point was monitored as illustrated in Figure 2-18. The stress state at the 
time of ma'xir:ptfu, displacement was used for stress evaluation. 
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Rod Impact
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Figure 2-17-. Rod Impact Analysis Load Distribution - Model AOS-100
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at Impact Node - Model AOS-100
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2.6.11 Stress Summary and Comparison with Allowable

In this section, the resulting stresses from analyses for Normal conditions of transport are combined,
following Reference [2.4] guidelines.

Table 2-26 through Table 2-43 present Model AOS-100 transport package test case output data, for the
Load Cases listed in Table 2-23, "Load Cases Associated with Allowable Stresses under Normal
Conditions of Transport - Model AOS-100." Comparisons with allowable stress limits are included for Load
Cases 101,102, 103, 104,105, and 106.

Table 2-44 through Table 2-57 present Model AOS-100 transport package test case
Load Combinations listed in Table 2-24, "Load Combinations Associated with Allows
Normal Conditions of Transport - Model AOS-100."

Similar data for the Model AOS-025 and AOS-050 transport packages is provided ir
and Appendix 2.10.2.1, respectively. Similar data for the Model AOS-165A and\A1
packages is provided in Appendix 2.10.3.1 and Appendix 2.10.4.1, respectively..

the
ider

0

2.10.1.1
ransport
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2.6.11 Stress Summary and Comparison with Allowable 

In this section, the resulting stresses from analyses for Normal conditions of transport are combined, 
following Reference [2.4] guidelines. 

Table 2-26 through Table 2-43 present Model AOS-100 transport package test case output data, for the 
Load Cases listed in Table 2-23, "Load Cases Associated with Allowable Stresses under Normal 
Conditions of Transport - Model AOS-100." Comparisons with allowable stress limits are included for Load 
Cases 101, 102, 103, 104, 105, and 106. _ ~ 

Table 2-44 through Table 2-57 present Model AOS-100 transport package test case output data, f0r the 
Load Combinations listed in Table 2-24, "Load Combinations Associated with Alio/able(S~Ses ~nder 
Normal Conditions of Transport - Model AOS-100." <- -- V / 

Similar data for the Model AOS-025 and AOS-050 transport packages is gr~ed ~~ppendix 2.10.1.1 
and Appendix 2.10.2.1, respectively. Similar data for the Model AOS-1 ci5A and"AOS'o.,1658 tfansport 
packages is provided in Appendix 2.10.3.1 and Appendix 2.10.4.1, respectiv~Y·. V 
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Table 2-26. Load Case 101, 100OF Ambient, Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Location Sigma 1

1 1.0456E+02
7.2091E-01

Sigma_2

-1.8983E+02
-1.3088E+00

Sigma_3

-2.8034E+01
-1.9329E-01

Pm Pb

2 1.3149E+02 -2.9406E+02 -8.4539E+01
9.0661E-01 -2.0275E+00 -5.8288E-01

3 1.0021E+02 -1.8730E+02 -2.2414E+01
6.9094E-01 -1.2914E+00 -1.5454E-01

2.9439E+02 4.292,6E+02
2.0297E+00 2.9'597E+00

4.2555E+02 <8.72(0'2E+102

2.9341E+00 6,.0124E+00

2.8752,E+02 4..24E0
1.9823E\+00 2'>9469E-00

4 6.3127E+02
4.3524E+00

5 6.2466E+02
4.3069E+00

6 9.6377E+01
6. 6450E-01

7 -1.9217E+01
-1.3249E-01

8 -1.9485E+01
-1.3434E-01

-2.1814E+03 -4.4076E+02 2.812,6E+03

-1.5040E+01 -3.0390E+0'\01.9392E+01

-2.4329E403 -9.891(9E+02 3.05'7,5E+03
1 K

-1.6774E+01 -6.8202E+00 2.1081E+-01

-1.:2090E+03 -1.3648E+03 1.0' 03
+ /</

-8.3357E+00 .8.9960E+00---9.0002E+00

-4.1327E+ý02 2.45,98E+01 3.9406E+02-. / \- \•

-2.8494E+00 1.6960E1 2.7169E+00

-4.128(8E+02 -1.5849ý-01 3.9339E+02
-2,.8467E+0-0-I1.0927E-03 2.7123E+00

-4.127-1E+02 -1.5390E+00 3.9333E+02
"---2.8456&+00 -'1.0611E-02 2.7119E+00

-5. 3770E,+02 6.2101E+01 4.6550E+02
-3./70732E+00 4.2817E-01 3.2095E+00

\5. 5355E+03
3. 8166E+01

4 .',8291E+03
-3. 3295E+01

9 -1.9
-7.2

10 -72

1.5833E+03
1. 0916E+01

4.2739E+02
2.9468E+00

4.2023E+02
2.8974E+00

4. 1618E+02
2.8695E+00

9.5760E+02

6.6024E+00

1.2549E+02
8. 6522E-01

1.7232E+02
1. 1881E+00

8. 1844E+02
5.6430E+00

6. 6719E+02
4. 6001E+00

8.3966E+02
5.7893E+00

,2200E+02 \-6 7410E+02 -3.2254E+02
4114E'\01 -4.6478E+00 -2.2238E+00

.5799E'*00 -8.1753E+02 -8.1351E+02\ /".

7788E-02 -5.6367E+00 -5.6090E+00

6733E+01 -1.2094E+03 -1.2100E+02
9800E-01 -8.3386E+00 -8.3430E-01

5. 5211E+02
3.8066E+00

8. 2011E+02
5.6545E+00

1. 1227E+03
7.7406E+00

9. 8411E+02
6.7852E+00

4.9777E+02
3.4320E+00

-6.9338E+01 -1.0534E+03
-4.7807E-01 -7.2632E+00

5. 7286E+01
3 . 9497E-01

15 2.1678E+02 -2.8099E+02 -3.4633E+01
1.4946E+00 -1.9374E+00 -2.3879E-01
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Table 2-26. Load Case 101, 100°F Ambient, Maximum Decay Heat, 
Normal Conditions-of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

2-66 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.0456E!+02 -1.8983E+02 -2. 8034E+01 2. 9439E+02 4. 292'6E+02 
/ 

7.2091E-01 -1.3088E+00 -1.9329E-01 2.0297E+00 2.9S97E+00 

1.3149E+02 -2.9406E+02 -8.4539E+01 4.2555E+02 ~72~02 
9.0661E-01 -2. 0275E+00 -5. 8288E-01 2. 934~/,.o0 6,.0124E+00 

1.0021E+02 -1.8730E+02 -2. 2414E+01 2. 8752'E+0~ ~'lE+O~ 
6.9094E-01 -1.2914E+00 -1.5454E-01 1.9823E\OO 2:9~9E~ 

6.3127E+02 -2.1814E+03 -4. 4076E+02~. 812'6E+0~. 5355E+03 
" \ I 

4.3524E+00 -1.5040E+01 -3. 039/0t i~92E~. 8J6E+01 

6.2466E+02 -2. 4329E+03 -9. 891S9E+OQ 3. 05'9~E+03 4.,8291E+03 
4.3069E+00 -1.6774E+01 -6. 820bE+ob 2 . 1 o 81E+-0.1 ............. { 3295E+01 

9.6377E+01 -1. 2090E+03~?4}E+0~11'03 1.5833E+03 
6.6450E-01 -8.3357E+00 -.8.9960E+00 ____ 9.0002E+00 1.0916E+01 

~ l ~ 
-1.9217E+01 -4 .1327~2. 4598E~O:t 3. 9406E+02 4. 2739E+02 

- ~ \, 
-1.3249E-01 -2.8~94E±00 1.6960E-01 2.7169E+00 2.9468E+00 

-1.9485E+01 ~12~~~2 -~9~01 3.9339E+02 4.2023E+02 
-1.3434E-01 -2,. 8467E+O,0-..:::.~7E-03 2. 7123E+00 2. 8974E+00 

-1. 9~81lE'l-0-.l -4 ~7'~E+~-~. 5390E+00 3. 9333E+02 4. 1618E+02 
-1.3'3 64E-01 "'.::,:2 __ 8456E~-'1. 0611E-02 2. 7119E+00 2. 8695E+00 

-7 .~~3E~5.~02 6.2101E+01 4.6550E+02 9.5760E+02 
-4.97'7\E-O,l -3.HO.:z..3'E+00 4. 2817E-01 3. 2095E+00 6. 6024E+00 

11 -1..2200E+02 (.. 7410E+02 -3. 2254E+02 5. 5211E+02 1. 2 549E+02 

~41~~-4.6478E+00 -2.2238E+00 3.8066E+00 8.6522E-01 

12 \(2.S799E*00 -8.1753E+02 -8.1351E+02 8.2011E+02 1.7232E+02 
\ , / 

~ "'" 1\ 77'88E-02 -5. 6367E+00 -5. 6090E+00 5. 6545E+00 1.1881E+00 

... \'3~~73'3E+01 -1.2094E+03 -1.2100E+02 1.1227E+03 8.1844E+02 ::> -5.9800E-01 -8.3386E+00 -8.3430E-01 7.7406E+00 5.6430E+00 

14 -6.9338E+01 -1.0534E+03 5.7286E+01 9.8411E+02 6.6719E+02 
-4.7807E-01 -7.2632E+00 3.9497E-01 6.7852E+00 4.6001E+00 

15 2.1678E+02 -2.8099E+02 -3.4633E+01 4.9777E+02 8.3966E+02 
1.4946E+00 -1.9374E+00 -2.3879E-01 3.4320E+00 5.7893E+00 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

• 

• 

• 



16 6.5964E+01 -1.3093E+02 -3.3301E+01 1.9689E+02 3.3071E+02
4.5480E-01 -9.0271E-01 -2.2960E-01 1.3575E+00 2.2802E+00

17 3.0783E+01-9.2873E+01 -1.1470E+01 1.2366E+02 2.1759E+02

2.1224E-01 -6.4034E-01 -7.9082E-02 8.5258E-01 1.5002E+00

18 4.5328E+01 -9.9979E+01 5.5228E+02
3.1252E-01 -6.8933E-01 3.8078E+00

19 -1.8918E+01 -2.1523E+02 6.9267E+02
-1.3043E-01 -1.4840E+00 4.7758E+00

20 -3.7965E+01 -5.4220E+02 1.6813E+02

-2.6176E-01 -3.7383E+00 1.1592E+00

21 3.1481E+00 -8.6388E+01 -8.2724E+01

2.1705E-02 -5.9563E-01 -5.7036E-01

1.4531E+02 6.1413E+01

1.0019E+00 4.2343E-01

1.9631E+02 .2.1,305E+02

1.3535E+00 1,'46849E+00

22 -2.8719E+01 -1.4109E+02 -1.355'

-1.9801E-01 -9.7277E-01 -9.347

Allowable Stress for Load CasJ10'
/ -

LOC Tmax Tave Sm Sy
(deg F) (deg F) ('si (s.

1 180.14 178.29 2,0.00 26.'
2 180.68 176.90 20o,00 26.'
3 180.24 178.43 20.00--_ 26.'
4 183.03 182.81 20.00 266

5 186.21 i85,.6 65 2,0.00 26.'

6 187.78 187.22- 220.00 26.
7 191.02 189,.60 2.0.00> 26.'
8 191.09 189.67,> 20.0.0 26..
9 19,1.02' 189\6.0 20<100 26.'

10 /189>72 188.26 20.00 26.

11 190.57 188 00 20.00 26.
12 19\4.21 19\1.15> 20.00 26.

5.0423E+02 2 4979E+02/
3.4765E+00 1. 7,222E+00

8.95367E+0 1.'2184E+02
6<'1733E-01, 8. 4&08E-0.1/

1ý1. 1237E+02 I.392E+02

7 >7476E>0-1-9.62/64E-01

70
70
70
70
70
70
70
70
70

(ksi)

70. 00'
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70 :00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00

183. 16"/
J18 4. 35

184.26
184.44
184.99
185.26
188.98
181.37
181.87

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

26.70
26.70
26.70
26.70
26.70
26.70
26.70
26.70
26.70
26.70

19 \185K 46
20 1,89.97

21 181.59
22 182.07
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16 6.5964E+01 -1.3093E+02 -3.3301E+01 1.9689E+02 3.3071E+02 
4.5480E-01 -9.0271E-01 -2.2960E-01 1.3575E+00 2.2802E+00 

17 3.0783E+01 '-9.2873E+01 -1.1470E+01 1.2366E+02 2.1759E+02 
2.1224E-01 -6.4034E-01 -7.9082E-02 8.5258E-01 1. 5002E+00 

18 4.5328E+01 -9.9979E+01 5.5228E+02 1. 4531E+02 6.1413E+01 
3.1252E-01 -6.8933E-01 3.8078E+00 1. 0019E+00 4.2343E-01 

-1.8918E+01 -2.1523E+02 6. 9267E+02 1.9631E+02 ,2. J:305E+02 
-1.3043E-01 -1.4840E+00 4. 7758E+001. 3535E+00 V.468'9E+-00 

19 

< V -3.7965E+01 -5.4220E+02 1.6813E+02 5.0423E+02 2~4979E+02 

- 2.617 6E-0 1 -3. 73 B3E+0 0 1. 1592E+ 00 3 .47 65E{0(;~ 7.2 22E+00 
20 

21 3.1481E+00 -8.6388E+01 -8.2724E+01 8.953~~1 1.2~~02) 
2.1705E-02 -5. 9563E-01 -5. 7036E-01 6~1~E-01~. 40,\8E-O,} 

-2.8719E+01 -1.4109E+02 -1.3557E+OQ ~.1237E+02 1.3962E+02 
-1.9801E-01 -9. 7277E-01 -9. 34 74E.(0~ 7\.74 76E~0.L/9. 62i4E-01 

Allowable stress for Load case~o( ~ ~ 
22 

~::------::::--------::---~:; . 

~~~=~~~/~~~ ~~~~ 
LOC 

1 180.14 178.29 ~O.OO 

2 
3 
4 
5 

< I 
180.68 176. 90~2'OvGO 26. 7'~ 
180.24 178.43 20.09 _________ 26.7'0 

183.03 182.81 20. 00) 2'6~70 
186. 21 \f85'.~5 2.0.00 

6 
7 
8 
9 

187.78 187. 22'''',}0\'~0 
191. 02 189,.60 2,0.00 

\ " "-191.09 189.67) 20.0'0 
19'1.02' 189\6'00 0(00 
/ "'-10 189.9~ 188.26 20.00 

11 190.57 r88.00 20.00 
12 19 ~'. 2 1 19\ . 1 i> 20 . 00 

14 . r83. 4\9"" 183.16 20.00 

15~:184 .jDd\ ~1'8'4. 35 20.00 
16 ~~84.47 184.26 20.00 
1~\84". 66 184.44' 20.00 
18 185.12 184.99 20.00 
19 18 5>. 4 6 185 . 2 6 2 0 . 0 0 

/ 
20 1'89.97 188.98 
21 
22 

181.59 
182.07 

181. 37 
181. 87 

20.00 
20.00 
20.00 

26.70 
26.70 
26.70 
26.70 
26.70 
26.70 
26.70 
26.70 
26.70 
26.70 
26.70 
26.70 
26.70 
26.70 
26.70 
26.70 
26.70 
26.70 

70.00' 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70:00 
70.00 
70.00 
70.00 
70.00 ' 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
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Table 2-27. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation,
Normal Conditions of Transport - Model AOS-1 00

Stress (psi/MPa)

Location Sigma-1 Sigma_2 Sigma_3 Pm Pb

1 1.0015E+02 -1.8289E+02 -1.3172E+01 2.8304E+02 4.0516E+02

6.9051E-01 -1.2610E+00 -9.0815E-02 1.9515E+00 2.<7935E+00

2 1.3328E+02 -2.8914E+02 -9.2311E+01 4.2242E+02 8.68482E0+02

9.1891E-01 -1.9935E+00 -6.3646E-01 2.9125E+00 5,.9874E+00

3 9.6050E+01 -1.8039E+02 -7.5518E+00 2.7644,E+02 4.0301E+02

6.6224E-01 -1.2437E+00 -5.2068E-02 1.9060E\+00 2.7786E+00

4 6.9578E+02 -2.1469E+03 -4.8579E+02 2.8427E+03 5.5977E+03
4.797E+00-1.4802E+01 -3.3494E+0'0 1.959E+1389+1

5 6.5387E+02 -2.3060E+03 -1.060'8E+0B 2.9599E+03 4.,6578E+03

4.5082E+00 -1.5899E+01 -7. 3 IL E+ 0 1 2 .0408E+-0.1-ý3z.2114E+01

6 7.6888E+01-1.2187E+03 0 1.5-92E+03 1. 2956+03 1.6705E+03
_\ /5.3013E-01 -8.4024E+00 -1.0819E+0iL- 8.9325'E+00 1.1518E+01

7 -8.5369E+01 -4 74'1E+02 -608690E+02 3.4204E+02 4.1552E+02

-5.8860E-01 -2.9469E+00 -4.7360 2.3583E+00 2.8649E+00

8 -8.7434E+01 -42498E 2 -7.07495+02 3.3755E+02 4.0580E+02

-6.0283E-01 -2,.9302E+00 -4.8780E+00 2.3273E+00 2.7979E+00

9 -8. 7 5 3°÷0O 1 -4 .2466E+02-7 1661E+02 3.3713E+02 -4.0477E+02

-6.0352E-01 -2-.9279E*00 ".9408E+00 2.3244E+00 2.7908E+00

10 -1.0739Eý+,02-6.4805E+02 -2.8853E+02 5.4066E+02 9.8941E+02

-7.4043E-01 ý4.,4-68TE+00 -1.9893E+00 3.7277E+00 6.8217E+00

11 -1 .5302E+02 -7.9623E+02 -4.6061E+02 6.4320E+02 3.4628E+02

-1.0551E\-00 ý5.4898E+00 -3.1758E+00 4.4347E+00 2.3875E+00

12 2.810E'+00 -9.3281E+02 -9.2931E+02 9.3499E+02 3.9876E+02

1\.50'38E-02 -6.'4315E+00 -6.4074E+00 6.4466E+00 2.7494E+00

1\3 -6(5774E+01 -1.1914E+03 -1.3105E+02 1.1256E+03 6.5045E+02

-4.5350E-01 -8.2145E+00 -9.0353E-01 7.7610E+00 4.4847E+00

1 -7.6570E+01 -1.0459E+03 3.4750E+01 9.6935E+02 8.2011E+02

-5.2793E-01 -7.2114E+00 2.3959E-01 6.6834E+00 5.6545E+00

15 3.5419E+02 -4.4879E+02 -4.9691E+01 8.0298E+02 1.3588E+03

2.4420E+00 -3.0943E+00 -3.4261E-01 5.5363E+00 9.3684E+00
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Table 2-27. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation, 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

2-68 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.0015E+02 -1.8289E+02 -1.3172E+Ol 2.8304E+02 4.05Y6E+02 
/ 

6.9051E-Ol -1.2610E+00 -9.0815E-02 1.9515E+00 2.7935E+00 

1.3328E+02 ~2.8914E+02 -9.2311E+Ol 4.2242E+02 ~68~02 
9.1891E-Ol -1.9935E+00 -6.3646E-Ol 2.9125E+QO 5,.9874E+00 

9.6050E+Ol -1.8039E+02 -7. 5518E+00 2. 764~0~ ~.lE+O~ 
6.6224E-Ol -1.2437E+00 -5.2068E-02 1.9060E:P00 2:7~6E~ 

6.9578E+02 -2:1469E+03 -4.8579E+02 ~2~E+0~.5917E+03 
4.7972E+00 -1.4B02E+Ol -3. 349/0r ~99E~. B;5E+Ol 

6.5387E+02 -2. 3060E+03 -1.060\8E+OP 2. 95'9-,(E+03 ~/6578E+03 

4.5082E+00 -1. 58~9E+Ol X14fE+0~E+-0.l.----:'3. 2114E+Ol 

7.6888E+Ol ·-1.2187E+03~~.~~9~E+03 1.2956~~03 1.6705E+03 
5.3013E-Ol -8. 4024E+00 -,1. 0819E+0!l~:i'E+00 1.1518E+Ol 

~.~ l 
-8.5369E+Ol -4. 2}4'lE+02 -\6. 86SZ0~:~~\ 3. 4204E+02 4.1552E+02 
-5.8860E-0.l -2. 94~E:I-)0 -~OV 2. 3583E+00 2. 8649E+00 

-8. 7434E+Ol (.2498J!+02 -7. 0749~+02 3. 3755E+02. 4. 0580E+02 
-6. 0283E-Ol -2'~02E+~~OE+00 2. 3273E+00 2. 7979E+00 

-8.753°3E't-Ol -4. 2466E+0~-7 .1661E+02 3. 3713E+02 '4. 0477E+02 

- 6 . ~ 52"~~.~~.4 . 940 BE+O 0 2 .32 44E+0 02 .79 OBE+ 0 0 

-1.07~9E+f2~6.4805~+02 -2.8853E+02 5.4066E+02 9.8941E+02 
-7.4043E-Ol -4 A-6.@.:tE+00 -1.9893E+00 3. 7277E+00 6. 8217E+00 

11 -1.530~+02 ~9623E+02 -4.6061E+02 6.4320E+02 3.4628E+02 
~1. 05~~~5: 4B9BE+00 -3.175BE+00 4. 4347E+00 2. 3B75E+00 

1.2 \~810E?l-00 -9. 3281E+02 -9. 2931E+02 9. 3499E+02 3. 9876E+02 
\ " / 

~" 1\\0'30 8E-02 -6.4315E+00 -6. 4074E+00 6. 4466E+00 2. 7494E+00 

, '1S~(5774E+Ol -1.1914E+03 -1.3105E+02 1.1256E+03 6.5045E+02 
~ -4.5350E-Ol -B.2145E+00 -9.0353E-Ol 7.7610E+00 4.4B47E+00 

14 -7.6570E+Ol -1.0459E+03 3.4750E+Ol 9.6935E+02 8.2011E+02 
-5.2793E-Ol -7.2114E+00 2.3959E-Ol 6.6834E+00 5.6545E+00 

15 3.5419E+02 -4.4879E+02 -4.9691E+Ol 8.0298E+02 1.3588E+03 
2.4420E+00 -3.0943E+00 -3.4261E-Ol 5.5363E+00 9.3684E+00 
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16 1.0519E+02 -2.0880E+02 -5.4687E+01
7.2526E-01 -1.4396E+00 -3.7705E-01

17 4.7068E+01 -1.4386E+02 -4.2708E+00
3.2452E-01 -9.9185E-01 -2.9446E-02

3. 1398E+02
2 .1649E+0o

1.9092E+02
1. 3164E+00

5.2118E+02
3.5934E+00

3.3382E+02
2. 3016E+00

18 3.5884E+01 -1.1149E+02
2.4741E-01 -7.6870E-01

19 -1.7298E+01 -2.3586E+02
-1.1927E-01 -1.6262E+00

20 -5.0138E+01 -5.4136E+02
-3.4569E-01 -3.7326E+00

5.4756E+02
3.7753E+00

6.6697E+02
4.5986E+00

1.5529E+02
1.0707E+00

1.4737E+02 2.2374E+00
1.0161E+00 1.5426E-02

2.1856E+02 3.0'555E+02
1.5069E+00 Z<1 0 6!-'7 00

<
4.9123E+02 3 ý7955E+02

/\i \\ /o
3.3869E+00 2 .6169E+00

8. 8514E+1 1\206E+ 02
6'102-01, 8. 29,86E-0.1

9.7\261E+01 1.6999E+02

6.:70 5 9E -0EI-- 1.172'20 E+0 0

21 3.1134E+00 -8.5401E+01 -8.1794E+01
2.1466E-02 -5.8882E-01 -5.6395E-01

22 -4.3203E+01 -1.4046E+02 -1.2
-2.9788E-01 -9.6847E-01 -8.9.

Allowable Stress for Load Cas'&

LOC Tmax Tave Sm
(degF) (degF) ('ksi) (

1 244.47 242.56 2,0.0o 2.
2 245.26 241.80 20,00 2.

3 244.57 242.68 20.00• 2
4 247.28 247.07 20.00 21
5 250.39 /2"4"9,.84 2,0.00 2
6 251.90 251 35 •• 2.00 2
7 255.02 25-3.65 20.>d0 2
8 255.12 253 7'6 20.00 21
9 255.02 2\53\.6•5 2 0o00 2.

10 ý253.",76, *252.36 20.00 21

11 254.60\ 252 13 20.00 21
12 25b8'.14 2 5.20ý 20.00 2:

18"
19
20
21
22

2 47 44
218 35

248.26
248.43
249. 04
249.34
252.98
245.58
246. 04

20.00
2.0. 00

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

2.

2
2
2
2
2
2
2.
2
2

5.00
3.60
3.60
3.60
3.60
3.60
3.60
3.60
5.00
5.00
5.00
5.00
5.00
5.00
5.00
3.60
5.00
5.00

66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30

249". 54
253. 94
245.80
246.23
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16 1.0519E+02 -2.0880E+02 -5.4687E+01 3.1398E+02 5.2118E+02 
7.2526E-01 -1.4396E+00 -3.7705E-01 2.1649E+00 3.5934E+00 

17 4.7068E+01 -1.4386E+02 -4.2708E+00 1.9092E+02 3.3382E+02 
3.2452E-01 -9.9185E-01 -2.9446E-02 1.3164E+00 2.3016E+00 

18 3.5884E+01 -1.1149E+02 5.4756E+02 1. 4737E+02 2.2374E+00 
2.4741E-01 -7.6870E-01 3.7753E+00 1.0161E+00 1.5426E-02 

19 -1.7298E+01 -2.3586E+02 6.6697E+02 2.1856E+02 3.0555E+02 
-1.1927E-01 -1.6262E+00 4. 5986E+00 1.5069E+00 2(106-7E+-00 

< V -5.0138E+01 -5.4136E+02 1.5529E+02 4.9123E+02 3~7955E+02 

-3.4569E-01 -3. 7326E+00 1.0707E+00 3. 3869E{O'O",,2. 6.169E+Q.0 
20 

21 

22 

3.1134E+00 -8. 5401E+01 -8.1794E+01 8. 851~.01 ~~E~02) 
2.1466E-02 -5. 8882E-01 -5. 6395E-01 6--:'1~E-0\~. 2'9'~6E-O.} 

-4.3203E+01 -1.4046E+02 -1.2974E+OQ <:9.7261E+01 1.6999E+02 

-2.9788E-01 -9. 6847E-01 -8. 945r"0~ 6"7~'20E+00 

LOC 

1 
2 
3 

4 
5 

6 
7 
8 
9 

~==~:~~=~_:~~~~~_=~~_~~~~_=~~~~.~t 

Tmax Tave Sm ~ S; 

~~~=~~~ . ~~~=~~~/~~0 '~~~: 
244.47 242.56 ~O.~ ~25.00 

(I =-:::-... 
245 . 26 241. 8 0~2'Ov0 0 25 . O~ 
244.57 242.68 20.00 ___________ 25.00 

247 . 2 8 247 . 07 20 . 0 b) 2"5(00 

2 51. 90 2 51. 3 5'-',-~} ~~ 0 23 . 60 
255. 02 25~,~5 2.0",00 23.60 
255 . 12 25 \: T~ 20 . 0'0 23 . 60 

250. 39 \24'9,"~4 2,0.00 25.00 

25·S.02 253 \65/10(00 23.60 
/ "-10 253.9~· .252.36 20.00 23.60 

11 254.60 i52.13 20.00 23.60 
12 258'.14 2~5. 2?) 20.00 23.60 

25.00 
14~\7.7'Z~ 2~7~44 20.00 25.00 

15~24'8 '1;>9\ "'v'48. 35 20.00 25.00 
16 ~~248.46 248.26 20.00 25.00 

1~7 2~8" 65248.43 20.00 25.00 
18 24·9.18 249.04 20.00 25.00 
19 240/.54 249.34 20.00 25.00 

/ 
20 ~53.94 252.98 20.00 23.60 
21 
22 

245.80 
246.23 

245.58 
246.04 

20.00 
20.00 

25.00 
25.00 

Su 
(ksi) 

66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
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Table 2-28. Load Case 103, -20'F Ambient, Zero Decay Heat, Zero Insolation,
Normal Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Location Sigma-1 Sigma_2 Sigma_3 PM Pb

1 6.3482E+01 -8.5843E+00 -1.0329E+01 7.2066E+01 7.29/02E+01
4.3769E-01 -5.9187E-02 -7.1218E-02 4.9688E-01 5.0'264E-01

2 5.7962E+01 -7.3768E-01 -1.5287E+01. 5.8700E+01 1.67423E-01/)
3.9963E-01 -5.0861E-03 -1.0540E-01 4.0472E-01 1\.1544E-03

6.9792E+01 -7.0002E+00 -1.0848E+01 7.6792,E+0 8694-5E+01

4.8120E-01 -4.8265E-02 -7.4791E-02 5.2946E-ýO1 5.9946E-01

4 2.9374E+03 -2.0246E+03 -3.8426E+02 4.962,0E+0 3 i.01*77E+04
2.0252E+01 -1.3959E+01 -2.6494E+0'0 3.4212E+01 7.0166E+01. \ ý \

5 4.7887E+03 -2.1862E+03 -3.924'0E+02 6.9748E+03 9.'1372E+03
3.3017E+01 -1.5073E+01 -2.70515E+0b 4.8096E,0.1 46.2999E+01

6 3.1014E+03 -1.9487E+02 07.43ý,7ýE+O2 3. 2963Eý+03 5.6790E+03

2.1383E+01 -1.3436E+00 5.1283E+00---2.272EE+01 3.9155E+01

1.5067E+03 2.1325E-01 -3. 9524E+01 1.5064E+03 4.5757E+01

1.0388E+01 1.4,703E-03 -2.7251,E-01 1.0387E+01 3.1548E-01

8 1.5046E+03 <9.1324E-03 1.7180ý+00 1.5046E+03 6.4715E-01

1.0374E+01 6,.2966E-0-5--1.1845E-02 1.0374E+01 4.4620E-03

9 1.5055E+o03 1.493,OE-02 -2.6797E+01 1.5055E+03 1.9005E+01
1.0380E+01 l.0294E-04 -1.8476E-01 1.0380E+01 1.3103E-01

10 1.41+3ý -2 P36E02 8.3267E+02 1.7752E+03 1.1832E+03

1.0631E+O./1 -16-08,3E/+00 5.7410E+00 1.2239E+01 8.1576E+00

11 4.,2181E+02 -5.3081E+02 8.1941E+01 9.5262E+02 7.2075E+02

\ 2. 82E\+00 -3.6598E+00 5.6497E-01 6.5681E+00 4.9694E+00

12 1.8920E}i-02 -5.3550E+02 8.0639E+01 7.2470E+02 1.5479E+03
1\.30'45E+00 -3.6922E+00 5.5598E-01 4.9966E+00 1.0672E+01

1\3 2?e2557E+03 -8.8888E+02 1.5802E+02 3.1446E+03 2.0034E+03
1.5553E+01 -6.1286E+00 1.0895E+00 2.1681E+01 1.3813E+01

1.7857E+03 -7.7851E+02 1.5649E+02 2.5642E+03 3.2124E+03

1.2312E+01 -5.3676E+00 1.0789E+00 1.7680E+01 2.2149E+01

15 4.1133E+02 -2.1278E+02 2.1340E+02 6.2411E+02 9.3193E+02
2.8360E+00 -1.4671E+00 1.4714E+00 4.3031E+00 6.4254E+00

0
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Table 2-28. Load Case 103, -20°F Ambient, Zero Decay Heat, Zero Insolation, 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

2-70 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

6.3482E+01 -8.5843E+00 -1.0329E+01 7.2066E+01 7.2~,02E+01 

4.3769E-01 -5.9187E-02 -7.1218E-02 4.9688E-01 5.0264E-01 

5.7962E+01 -7.3768E-01 -1.5287E+01· 5.8700E+01 ~67~01 
3.9963E-01 -5.0861E-03 -1.0540E-01 4.047~Q1 b.1544E-03 

6. 9792 E+ a 1 -7. 00 02E+0 a -1. a B4 BE+O 1 7. 67 92'E+0~B~~E+0~ 
4.8120E-01 -4.8265E-02 -7.4791E-02 5.2946E~Ol 5.9~6E~ 

2.9374E+03 -2. 0246E+03 -3. 8426E+02 ~2'~E+0~. 01 VE+04 
2.0252E+01 -1.3959E+01 -2.649/0"\ ~12'EV.OJ6E+01 
4.7887E+03 ~2.1862E+03 -3.92~OE+OQ 6.97~8E+03 9.~372E+03 

3.3017E+01 -1.5073E+01 -2. 705\5E+ob 4. 809()E+-OL---i'. 2999E+01 

3.1014E+03 -1.9487E+02 ~3q~E+0~~~03 5.6790E+03 
2.1383E+01 -1.3436E+00~~:~;83E+00~~7E+01 3.9155E+01 

1. 5067E+03 2 .1~2'~·~·~'\~5'-4~:~~\1. 5064E+03 4. 5757E+01 
1.0388E+01 1.4'703E-03 -2. 7251'V 1. 0387E+01 3.1548E-01 

1. 5 04 6E+0 3 ?13(.~~3 ~o/OO 1. 5046E+ a 3 6.4 715E- a 1 
1.0374E+01 6,. 2966E-OS ____ 1. 1845'E-02 1.0374E+01 4. 4620E-03 

1. 5~5'5E't-0Z 1 ~'Q.,E-~~~7E+01 1.5055E+03 1.9005E+01 
1. 0380E+01 ~ .. 0294E~-'1. 8476E-01 1.0380E+01 1.3103E-01 

1.~~9~2~02 B.3267E+02 1.7752E+03 1.lB32E+03 
1. 0631E+0.1: -1.,6W~3E+0 0 5.7 410E+00 1.223 9E+01 8.157 6E+00 

4 .• 21B';..+02 ~ 3 a B 1E+02 B . 1941E+0 1 9.52 62E+02 7.2 07 5E+ 02 
~qO~~-3.659BE+00 5.6497E-01 6.56B1E+00 4.9694E+00 

12 ~.8920E~02 -5.3550E+02 8.0639E+01 7.2470E+02 1.5479E+03 
\ " / 

\ ' ~
1\ 30'45'E+00 -3.6922E+00 5. 5598E-01 4. 9966E+00 1.0672E+01 

1S 2(2557E+03 -8.8888E+02 1.5802E+02 3.1446E+03 2.0034E+03 ::> 1.5553E+01 -6.12B6E+00 1.0B95E+00 2.16B1E+01 1.3B13E+01 

14 1.7857E+03 -7.7851E+02 1.5649E+02 2.5642E+03 3.2124E+03 

15 

1.2312E+01 -5.3676E+00 1.0789E+00 1.7680E+01 2.2149E+01 

4.1133E+02 -2.1278E+02 2.1340E+02 6.2411E+02 9.3193E+02 
2.8360E+00 -1.4671E+00 1.4714E+00 . 4. 3031E+00 6.4254E+00 
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16 9.1644E+02 -3.8128E+02
6.3187E+00 -2.6288E+00

3. 1305E+02
2 . 1584E+00

1.2977E+03
8.9475E+00

1.0274E+03
7.0839E+00

1. 9190E+03
1.3231E+01

1.8083E+03
1. 2468E+01

17 8.6118E+02 -1.6625E+02 -7.3086E+01
5.9377E+00 -1.1462E+00 -5.0391E-01

18 8.5625E+02 -1.4779E+02 -1.2726E+02
5.9036E+00 -1.0190E+00 -8.7739E-01

19 1.0302E+03 -4.2825E+02
7.1030E+00 -2.9527E+00

20 1.1809E+03 -5.8680E+02
8.1418E+00 -4.0459E+00

2.2546E+02
1.5545E+00

9. 5877E+01
6. 6105E-01

1.0040E+03 1.7602E+03
6.9226E+00 1.2136E+01

1.4585E+03 2.2011E+03
1.0056E+01 1<517'6E>01

1.7677E+03 3 2791E+03
1.2188E+01\ 2.2,609E+01

8. 2990E\+ý02 2 .06ý82E+03>

5'?72 2 0E+0\0 1.42,60E+0.

<1.OO011E+02 1.5270E+02
6">9025EŽý'0i .052-8E+00

21 1.3795E+02 -6.9196E+02 -6.6008E+01
9.5112E-01 -4.7709E+00 -4.5511E-01

22 6.3805E+01 -3.6307E+01
4.3992E-01 -2.5033E-01

Allowable Stress for Load

LOC Tmax Tave SmA-
(degF) (degF) ('ksi)

1 0.00 -20.00 2-0.00
2 0.00 -20.00 20 ,oo

3 0.00 -20.00 20.00.-
4 0.00 -20.00 20.00\
5 0.00 -20-. 00 2,0.00

6 0.00 -20.-00 20.00
7 0.00 -2o.0 00o 20o o0/

8 0.00 -20.002 20.0'0
9 0. 00 -2 000 2 0'0 0

10 ooo -\ 20.0/0 20.00
11 0.00\ -20.00, 20.00
12 O.o00 -2O.0 0 20.00

4.
2.

18"
19
20
21
22

,/20.00

-20.00

-20.00

-20 .00

-2,0.00

-20 .00
-20.00

-20.00

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

3o0 00

30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00

70.00

70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00

70.00
70.00
70.00

0'. 00
0.00

0.00
0.00
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16 9.l644E+02 -3.8l28E+02 3.1305E+02 1.2977E+03 1.9l90E+03 
6.3l87E+00 -2.6288E+00 2.l584E+00 8.9475E+00 1. 3231E+Ol 

17 8.6118E+02 -1.6625E+02 -7.3086E+Ol 1.0274E+03 1.8083E+03 
5.9377E+00 -1.1462E+00 -5.0391E-Ol 7.0839E+00 1.2468E+Ol 

18 8.5625E+02 -1.4779E+02 -1.2726E+02 1.0040E+03 1.7602E+03 
5.9036E+00 -1.0190E+00 -8. 7739E-Ol . 6.9226E+00 1.2l36E+Ol 

19 1.0302E+03 -4. 2825E+02 2. 2546E+02 1.4585E+03 2. 2'011E+03 
7.l030E+00 -2. 9527E+00 1.5545E+00 1.0056E+Ol 11.'5 l7-6UO 1 

< V 20 1.1809E+03 -5.8680E+02 9.5877E+Ol 1.7677E+0~ 3~2791E+0) 

B.141BE+00 -4. 0459E+00 6. 6105E-01 1. 21BBE(0~~2.609E+0< 

21 1.3795E+02 -6.9l96E+02 -6.6008E+Ol 8.299~~2 2.0~~03) 
9.5112E-Ol -4. 7709E+00 -4. 5511E-Ol 5--:'''''220E+00~. 42,60E+O.l 

6.380SE+Ol -3. 6307E+Ol 4. 3021E+Oll \.. 0~E\.02 1. SJOE+02 
4.3992E-Ol -2. S033E-Ol 2. 9662E,(0~ 6~902SE-O-L--1. OS'28E+00 

22 

( ~ 
Allowable Stress for Load casB~OB 

~:~------::::--------:~---~:~ 
~~~=~~~ (deg_F)/("~ (k~) 

0.00 -20.00 ~O.OO 
( I 

2 0.00 -20. 00~20vOO . ? 
3 0.00 -20.00 20.09~30.00 

4 0.00 -20.00 20. 00) 3'0(00 
SO. 0 0 - 2 0 .. 0 0 2,0 . 0 0 3 0 . 0 0 
6 0.00 -20 .00'",,}~~0 30.00 
7 0 . 00 - 2\O~ 0 ;2.0",00 3 0 . 0 0 
8 0 . 0 0 - 2 0" 0 C? 2 0 . 0'0 3 0 . 0 0 
9 0" 00 - 2 0 ~O 0 ~O(O 0 30 . 00 

10 0 . O~ \.2 0 . 00/ ~ 0 . 00 30 . 00 
11 O. 00~-20. OO~, 20.00 30.00 

~ ~ 
12 0'. 00 - 20. 00 20 .00 30. 00 

<~~~~1~'" ~~v~~ ~~:~~ ~~:~~ 
lS~O 'if>d\ "'v-·{O. 0 0 2 0 . 0 0 3 0 . 0 0 
16 ~~O.OO -20.00 20.00 30.00 
1~7 0,- 00 -20.00 20.00 30.00 
18 0.00 ~20.00 20.00 30.00 
19 0'>. 00 - 2·0 . 00 2 0 . 0 0 3 0 . 00 
20 0.00 -20.00 20.00 30.00 

LOC 

1 

21 0.00 -20.00 20.00 30.00 
22 0.00 -20.00 20.00 30.00 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
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Table 2-29. Load Case 104, -40°F Ambient, Zero Decay Heat, Zero Insolation,
Normal Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Location Sigma-1

1 7.7589E+01
5.3496E-01

2 7.0843E+01
4.8844E-01

3 8.5301E+01
5.8813E-01

4 3.5901E+03
2.4753E+01

5 5.8528E+03
4.0354E+01

6 3.7906E+03
2.6135E+01

7 1.8415E+03
1.2696E+01

8 1.8390E+03

Sigma_2 Sigma_3 Pm Pb

-1.0492E+01 -1.2625E+01 8.8081E+01 8.9103E+01

-7.2340E-02 -8.7044E-02 6.0730E-01 6.17434E-01

-5.0161E-01 -1.8685E+01 7.1744E+01 <2.046'42,01

-6.2164E-03 -1.2883E-01 4.9466E-01 1\.4109E-03

-8.5558E+00 -1.3258E+0i 9.3857,E+01 1.062N7E+02
-5.8990E-02 -9.1411E-02 6.4712E\-o 7.326ýE-01

-2.4745E+03 -4.6965E+02ý 6.o0647E+03 1.2438E+04

-1.7061E+01 -3.2381E+0O0 4.1814E+01 8.5758E+01

-2.6720E+03 -4.796'OE+02 8.5248E+03 1.'-1168E+04
I "I z

-1.8423E+01 -3.306\7E+00 5.8776E+-0.1--7.6999E+01

-2.3817E+02 9.0908E+02 4. 0288'E÷03 6.9410E+03

-1.6421E+002 209679E+00-12.7778E+01 4.7857E+01

2.60/64E-O01 -4. 83,07E+01 1.8412E+03 5.5925E+01

1.7'970E-03 -3.3307-E-01 1.2695E+01 3.8559E-01

S1.11&6/2E-02 2.098E+0 1.8390E+03 7.9096E-01

7,.6958E-0-5---i.4478E-02 1.2679E+01 5.4535E-03

1.8247E -02 -3.2752E+01 1.8400E+03 2.3228E+01

'-il,.2581E-O4 -'2.2582E-01 1.2686E+01 1.6015E-01

>-2. 8510E+02 1.0177E+03 2.1696E+03 1.4461E+03
-1.,965,7'E+00 7.0168E+00 1.4959E+01 9.9704E+00

6. 4877E+02 1.0015E+02 1.,1643E+03 8.8092E+02
-4. 4731E+00 6.9051E-01 8.0276E+00 6.0737E+00

-6.5451E+02 9.8558E+01 8.8575E+02 1.8919E+03

-4.5127E+00 6.7954E-01 6.1070E+00 1.3044E+01

-1.0864E+03 1.9314E+02 3.8434E+03 2.4487E+03

-7.4905E+00 1.3316E+00 2.6499E+01 1.6883E+01

-9.5151E+02 1.9126E+02 3.1340E+03 3.9263E+03

-6.5604E+00 1.3187E+00 2.1608E+01 2.7071E+01

-2.6007E+02 2.6083E+02 7.6280E+02 1.1390E+03
-1.7931E+00 1.7983E+00 5.2593E+00 7.8533E+00

1. 2680E+01

9 1 .84 0'6O-+03

1. 2/87E+01l

10 1.8845E+, ~3

1. 9009E+01

.1\4 2.1825E+03
1. 5048E+01

15 5.0273E+02
3.4662E+00
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Table 2-29. Load Case 104, -40°F Ambient, Zero Decay Heat, Zero Insolation, 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

7.7589E+01 -1.0492E+01 -1.2625E+01 8.8081E+01 8.9103E+01 
5.3496E-01 -7.2340E-02 -8.7044E-02 6.0730E-01 6.~34E-01 

7.0843E+01 -9. 0161E-01 -1.8685E+01 7 .1744E+01 (.04Q01 
4.8844E-01 -6.2164E-03 -1.2883E-01 4.9466E-01 ~.4109E-03 

8.5301E+01 -8.5558E+00 -1.3258E+01 9.385~0~1~VE+0~ 
5.8813E-01 -5.8990E-02 -9.1411E-02 6.4712E~01 7:3~7E~ 

3.5901E+03 -2.4745E+03 -4.6965E+02~4ZE+0~.241BE+04 
2.4753E+01 -1.7061E+01 -3.238/0t 4~14E~.5J8E+01 

5.8528E+03 -2.6720E+03 -4.79S\OE+OQ 8.52~8E+03 1.~168E+04 
I " / 4.0354E+01 -1.8423E+01 -3. 306fE+00 5. 8776E+-0.1...-/7. 6999E+01 

3.7906E+03 -2.3817E+02 ~90~E+0~~~03 6.9410E+03 
2.6135E+01 -1.6421E+00~~:~~79E+00~~7E+01 4.7857E+01 

1. B415E+0 3 2 . 6?-6.(,;::~'\~3'~7~+~ ~'\ 1. B412E+ 0 3 5.592 5E+0 1 
1.2696E+01 1.7"970E-03 -3. 3307,V 1. 2695E+01 3. 8559E-01 

1. 8390E+03 ?11'J:~2 ~~+OO 1.8390E+03 7. 9096E-01 
1.2680E+01 7,. 6958E-OS___.1. 4478E-02 1.2679E+01 5. 4535E-03 

1. BJo'6h03 1 ~:ZE-~"'~2E+01 1. B400E+03 2. 322BE+01 
1.2687E+0~ .. 2581E~2.2582E-01 1.2686E+01 1.6015E-01 

1.~45~2.~02 1.0177E+03 2.1696E+03 1.4461E+03 
1. 299\E+0,1 -1.,96~7E+00 7. 0168E+00 1.4959E+01 9. 9704E+00 

11 5\~554E+02 t. 4877E+02 1.0015E+02 1.,1643E+03 8. 8092E+02 

~5"~\::~)4. 4731E+00 6. 9051E-01 B. 0276E+00 6. 0737E+00 

12 ~2.3~24Efr02 -6.5451E+02 9.8558E+01 8.8575E+02 1.8919E+03 
~ '-' :i\\9'4/t~+00 -4.5127E+00 6.7954E-01 6.1070E+00 1.3044E+01 

, '1S~(7570E+03 -1.0864E+03 1.9314E+02 3.8434E+03 2.4487E+03 
~ 1.9009E+01 -7.4905E+00 1.3316E+00 2.6499E+01 1.6BB3E+01 

14 2.1825E+03 -9.5151E+02 1.9126E+02 3.1340E+03 3.9263E+03 

15 

1.5048E+01 -6.5604E+00 1.3187E+00 2.1608E+01 2.7071E+01 

5.0273E+02 -2.6007E+02 2.6083E+02 7.6280E+02 1.1390E+03 
3.4662E+00 -1.7931E+00 1.7983E+00 5.2593E+00 7.8533E+00 
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16 1.1201E+03 -4.6601E+02
7.7228E+00 -3.2130E+00

3.8262E+02
2. 6381E+00

1. 5861E+03
1. 0936E+01

1.2557E+03
8. 6581E+00

2.3454E+03
1. 6171E+01

2. 2102E+03
1. 5239E+01

17 1.0526E+03 -2.0319E+02 -8.9328E+01
7.2571E+00 -1.4010E+00 -6.1589E-01

18 1.0465E+03 -1.8063E+02 -1.5553E+02
7.2155E+00 -1.2454E+00 -1.0724E+00

19 1.2591E+03 -5.2342E+02
8.6815E+00 -3.6088E+00

20 1.4433E+03 -7.1721E+02
9.9511E+00 -4.9450E+00

2.7557E+02
1.9000E+00

1. 1718E+02
8. 0795E-01

1.2272E+03 2.1513E+03
8.4609E+O0 1.4833E+01

1.7826E+03 2.&6902E+03
1.2290E+01 1<854-F 01

<
2.1605E+0.3 4 0078E+03

1.4896E+01 2. 7633E+0'

1. 0143E\E÷03 .5278E +03>
6"29.93 5E +0\0 1. 74'29E+0.1

<1.22ý36E+02 I.863E+02
8\4364E\ 0.1/ 1. 2 8/68E+0 0

21 1.6860E+02 -8.4572E+02 -8.0676E+01
1.1625E+00 -5.8311E+00 -5.5624E-01

22 7.7984E+01 -4.4375E+01
5.3768E-01 -3.0596E-01

Allowable Stress for Load

LOC Tmax Tave'Sm•
(deg_F) (deg_F) ('ksi)

.1 0.00 -40.00 2,0.00
2 0.00 -40.00 2,0,0
3 O.O0 -40.00 20.00-
4 0.00 -40.00 20.00\5 0.00 -4-o,.0o 2,.0o0
6 0.000 -4o0.00 20.00
7 0.00 -4-0.00 -2.0. 00
8 0.00 -40.00& 20.0'0
9 0.00 -4 0.100 2 0</00

10 i 000 -440.00/ 20.00
11 0.00 -40 00 20.00

12 < '0>00o &O:000ý 20.00

5.2581E+(
3. 6254E<

-4'0. 00
740.00
-40.00
-40.00
-40.00
-40.00
-40.00
-40.00
-40.00

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

3"0' 00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00

70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00

19 \) 0Ko0
20 0.00
21 0.00
22 0.00
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16 1.1201E+03 -4.6601E+02 3.8262E+02 1.5861E+03 2.3454E+03 
7.7228E+00 -3.2130E+00 2.6381E+00 1.0936E+01 1. 6171E+01 

17 1.0526E+03 -2.0319E+02 -8.9328E+01 1.2557E+03 2.2102E+03 
7.2571E+00 -1.4010E+00 -6.1589E-01 8.6581E+00 1.5239E+01 

18 1.0465E+03 -1.8063E+02 -1.5553E+02 1.2272E+03 2.1513E+03 
7.2155E+00 -1.2454E+00 -1.0724E+00 8.4609E+00 1.4833E+01 

19 1.2591E+n3 -5.2342E+02 2.7557E+02 1.7826E+03 2.6902E+03 
8.6815E+00 -3. 6088E+00 1.9000E+00 1.2290E+01 V.854-8'E+'01 < V 1.4433E+03 -7.1721E+02 1.1718E+02 2.1605E+03 4,0078E+03 
9.9511E+DD - •. 9'5DE+DD B. D795E-D1 1. 'B96E(D)~7'633E+O' 

20 

21 1.6860E+02 -8. 4572E+02 -8. 0676E+01 1. 014~'~3' 2. 5~~03) 
1.1625E+00 -5. 8311E+00 -5. 5624E-01 6~9.935E+OO~. 74'29E+O.l 

7.7984E+01 -4. 4375E+01 5. 2581E+Ol1 <.. 2~E+02 1.86J3E+02 
5.3768E-01 -3. 0596E-01 3. 6254E~0~ 8\4364E~0,L-II.. 28i8E+00 

22 

. (~ 
Allowable Stress for Load c/se~Or 

~::- -- - - -:::: - - -- - - - -:;- --~:~ 

~~~=~~~ (deg_F )/('k~ (k~) 
LOC 

.1 0.00 -40.00 ~0.00 

2 
3 
4 
5 

< I 
0.00 -40. 00~2'Ov00 30. O~ 
0.00 -40.00 20.09~30.00 
0.00 -40.00 20.00) 3'0(00 
0.00 -4'0,.00 2,0.00 30.00 

6 
7 

0.00 -4,0 .00~2~~0 30.00 
0.00 -40~00 2D.OO 30.00 

\ '-,. '" 8 0 . 0 0 - 4 0" 0 ~ 20 . 0'0 
9 0.00 -40 :-,,0'0 /"~p(OO 

1 0 0 ':O~ ,\40 . 00/ 2 0 . 00 
11 O.OO~ -40.0~\ 20.00 
12 '0'. 00 ~-~O. O~ 20.00 

<
1'3 O~O -~~\PO 20.00 

~~~~'~:1f>0'~~'~:~~ ~~:~~ 
16 ~~O.OO -40.00 20.00 
1~7 0 .... 00 -40.00 20.00 
18 0.00 -40.00 20.00 
19 0>. 0 0 - 4 0 . 0 0 2 0 . 0 0 
20 0.00 -40.00 20.00 
21 0.00 -40.00 20.00 
22 0.00 -40.00 20.00 

30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
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Table 2-30. Load Case 105, -40°F Ambient, Maximum Decay Heat,

Normal Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Locati on Sigma_l Sigma_2 Sigma 3 Pm Pb

1 1.2461E+02 -2.0041E+02 -3.7463E+01 3.2502E+02 4.44'8E+02

8.5917E-01 -1.3818E+00 -2.5830E-01 2.2409E+00 3.0922E+00

1.5192E+02 -3.1189E+02 -9.3653E+01 4.6381E+02 C 9.4237+02

1.0475E+00 -2.1504E+00 -6.4571E-01 3.1979E+00 6,.4974E+00

3 1.2029E+02 -1.9529E+02 -3.2172E+01 3.1557,E+02 4.4052E+02

8.2935E-01 -1.3465E+00 -2.2182E-01 2.1758E>00 3.0373E+00

1.9645E+02 -1.6280E+03 -5.7628E+02 184E+03 2.9197E+03
1.3545E+00 -1.1225E+01 -3.973E+0 1.2579E+01 2.0131E+01

5 1.7349E+02 -1.4045E+03 -1.1687E+013 1.57'80E+03 2.,5122E+03

1.1962E+00 -9.6839E+00 -8.058\1E+00 1i0880E8017I.7321E+01

6 1.1707E+02 -5.4596E+02 -1.21\34E+03 6.6303ýE 02 1.9864E+02
8.0720E-01 -3.7642E+00 -.8.3664E+00 4.5714E+00 1.3696E+00

7 7.7490E+01 -1.632'1E+02 1.67,42E+01 2.4070E+02 4.5403E+02

5.3427E-01 -1.1'253E-+00 1.1543E-01 1.6596E+00 3.1304E+00

8 7.7867E+01 -1.6396E 02 3.0123E-01 2.4182E+02 4.5691E+02
5.3687E-01 -1\.1304E+00•2.0769E-03 1.6673E+00 3.1503E+00

7.59oý0+01 -1.6154E+02-8 oE+00 2.3745E+02 4.4874E+02

5.2'331E-01 -L,.1138E+00 -5.7323E-02 1.6371E+00 3.0940E+00

10 2.1003E+,902 5.4561E+402 2.9314E+02 7.5564E+02 1.3914E+03

1.4481E+0,0 -3./7"6.:8E+00 2.0211E+00 5.2100E+00 9.5933E+00

1-7.2892E+02 -3.3087E+02
5 .0257E+00 -2.2813E+00

-8.7220E+02 -8.4494E+02

-6.0136E+00 -5.8257E+00

-9.3575E+02 -9.3399E+01
-6.4518E+00 -6.4396E-01

5. 6001E+02
3. 8611E+00

7.4570E+02
5. 1414E+00

8. 4716E+02
5. 8410E+00

7.0896E+02
4 . 8881E+00

1.2860E+02
8. 8668E-01

7. 4729E+01
5. 1524E-01

3.3516E+02
2.3109E+00

3. 5017E+02
2 . 4143E+00

2.3357E+02
1. 6104E+00

1. 8918E+02
1.3044E+00

-1.0711E+02 -8.1608E+02
-7.3852E-01 -5.6267E+00

1.0423E+02
7..1867E-01

4. 0154E+01
2. 7685E-01

15 8.0962E+01 -4.7639E+01
5.5821E-01 -3.2846E-01
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Table 2-30. Load Case 105, -40°F Ambient, Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

2-74 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1.2461E+02 -2. 0041E+02 -3. 7463E+01 3. 2502E+02 4. 4~4'8E+02 
8.5917E-01 -1.3818E+00 -2.5830E-01 -2.2409E+00 3.g922E+00 

1.5192E+02 -3.1189E+02 -9.3653E+01 4.6381E+02 ~42~02 
1.0475E+00 -2.1504E+00 -6.4571E-01 3.1979E+OO 6~4974E+00 

1.2029E+02 -1.9529E+02 -3.2172E+01 3.155~0~~2E+0~ 
8.2935E-01 -1.3465E+00 -2.2182E-Ol 2.1758E\OO 3~O~3E~ 

1.9645E+02 -1.6280E+03 -5.7628E+02~.82~AE+O~2.9197E+03 
" \ I 

1.3545E+00 -1.1225E+Ol -3. 973/0t i~79E~;~,-=_,)' 0jlE+Ol 

1.7349E+02 -1.4045E+03 -1.1687E+OB 1. 57'80E+03 2 ... 5122E+03 
1.1962E+00 -9. 6839E+OO -8. 058\lE+ob 1. o 886E+-0_l _______ ( 7321E+Ol 

1.1707E+02 -5.4596E+02~~1E+0~~+02 1.9864E+02 
8.0720E-Ol -3. 7642E+00 -.8. 3664E+00~4'E+00 1.3696E+00 

~_~ l -
7.7490E+Ol -1.6V'lE+02 \1. 67.~2~~~~\ 2. 4070E+02 4. 5403E+02 
5.3427E-Ol -1.~253E±00 1.1543~1.6596E+OO 3.1304E+00 

7. 7867E+01 {.63'.s:22 ~3701 2. 4182E+02 4. 5691E+02 
5.3687E-Ol -1,.1304E+OO---__ 2. 0769E-03 1.6673E+00 3.1503E+OO 

7 . 5~0-6E-+0~1 ~5"-E+~~~OE+00 2. 3745E+02 4. 4874E+02 
5.2'331E-Ol --L 1138EV --S. 7323E-02 1.6371E+00 3. 0940E+00 

2.~~3~5~02 2.9314E+02 7.5564E+02 1.3914E+03 
1.4481E+On -3.n618E+00 2.0211E+00 5.2100E+00 9.5933E+00 

\ _/ v 

-1.6891E+02 ~7.2892E+02 -3.3087E+02 5.6001E+02 7.4729E+Ol 
~1.16~~-5. 0257E+00 -2. 2813E+00 3. 8611E+00 5.1524E-Ol 

12 ~~2650E702 -8.7220E+02 -8.4494E+02 7.4570E+02 3.3516E+02 
\ " / ~ "--' -8\ 72'1,5'E-Ol -6. 0136E+00 -5. 8257E+00 5.1414E+00 2. 3109E+00 

, \'i3~~591E+Ol -9. 3575E+02 -9. 3399E+Ol 8. 4716E+02 3. 5017E+02 ::> -6.1081E-Ol -6.4518E+00 -6.4396E-Ol 5.8410E+00 2.4143E+00 

14 -1.0711E+02 -8.1608E+02 1.0423E+02 7.0896E+02 2.3357E+02 
-7.3852E-Ol -5.6267E+OO 7.1867E-Ol 4.8881E+00 1.6104E+00 

15 8.0962E+Ol -4.7639E+Ol 
5.5821E-Ol -3.2846E-Ol 

4.0154E+Ol 
2.7685E-Ol 

1.2860E+02 
8.8668E-Ol 

1.8918E+02 
1.3044E+00 
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16 2.1490E+02 -8.9250E+01 7.5742E+01 3.0415E+02 4.4043E+02
1.4817E+00 -6.1536E-01 5.2222E-01 2.0970E+00 3.0366E+00

17 1.9735E+02 -3.7374E+01 -4.1536E+01 2.3473E+02 4.0528E+02
1.3607E+00 -2.5769E-01 -2.8638E-01 1.6184E+00 2.7943E+00

18 2.0459E+02 -8.3678E+01 5.6057E+02 2.8826E+02 4.8158E+02
1.4106E+00 -5.7694E-01 3.8650E+00 1.9875E+00 3.3204E+00

19 9.8206E+01 -2.0808E+02 8.0226E+02 3.0629E+02 2.4'028E+02

6.7711E-01 -1.4347E+00 5.5314E+00 2.1118E+00 1/•656o7-'00

20 2.3647E+01 -5.2495E+02 2.1939E+02 5.48 60E+02 39192E+02

1.6304E-01 -3.6194E+00 1.5127E+00 3.7824E+00 2.7022E +00

21 1.8726E+01 -3.4169E+02 -1.1895E+02 3.6042E+.02 9.4276E02>
1.2911E-01 -2.3559E+00 -8.2016E-01 2'24850E+00 6.50.O1E+0,0

22 -6.3056E+00 -1.3717E+02 -1.3566E+0,2 1.3086E+02 3.4143E+01

-4.3475E-02 -9.4572E-01 -9.3537E-0'l 9.0225E0-1-/2.3541E-01

Allowable Stress for Load Cask 105
. . . . I__- -_-

LOC Tmax Tave Sm Sy Su
(degF) (degF) (ksi) (ksi) (ksi)

1 38.72 36.75 2,0.00 30.00 70.00
2 39.25 35608 2,0,d" 30.00 70.00
3 38.87 36.93 •0.00 30.00 70.00
4 41.91 41.64 20.00 3-0.00 70.00
5 45.37 494_75 20 00 30.00 70.00
6 47.12 46.51 20.00 30.00 70.00
7 50.97 419 43 20.0O 30.00 70.00
8 51.04 4.-, 20.00O' 30.00 70.00

9 5-0.96 49\,4,2 20<'00 30.00 70.00
10 /4 9Ž3 0 47 .7 0// ý2"0 .00 30.00 70.00

11 50.05 47.23 20.00 30.00 70.00
12 53,'.8 50.53,> 20.00 30.00 70.00
r3 44"3'8 43\.3'8 20.00 30.00 70.00

14 4,\2.3\9 41L95 20.00 30.00 70.00
15 4'3.89j 43.73 20.00 30.00 70.00
16 43.8 43.63 20.00 30.00 70.00
17 44,.04 43.81 20;00 30.00 70.00
18 44.43 44.28 20.00 30.00 70.00
19 44.70 44.51 20.00 30.00 70.00
20 49.55 48.46 20.00 30.00 70.00
21 40.39 40.15 20.00 30.00 70.00
22 40.88 40.65 20.00 70.00
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16 2.1490E+02 -8.9250E+01 7.5742E+01 3.0415E+02 4.4043E+02 
1.4817E+00 -6.1536E-01 5.2222E-01 2.0970E+00 3.0366E+00 

17 1.9735E+02 -3.7374E+01 -4.1536E+01 2.3473E+02 4.0528E+02 
1.3607E+00 -2.5769E-01 -2.8638E-01 1.6184E+00 2.7943E+00 

18 2.0459E+02 -8.3678E+01 5.6057E+02 2.8826E+02 4.8158E+02 
1.4106E+00 -5.7694E-01 3.8650E+00 1.9875E+00 3.3204E+00 

19 9.8206E+01 -2.0808E+02 8.0226E+02 3.0629E+02 2.~028E+02 

6.7711E-01 -1.434 7E+00 5. 5314E+00 2.1118E+00 Y.656·7UOO . < V 
2.3647E+01 -5.2495E+02 2.1939E+02 5.4860E+02 3~9192E+02 

1.6304E-01 -3.6194E+00 1.5127E+00 3.7824E{OO~~022E+OO 
20 

21 1.8726E+01 -3.4169E+02 -1.1895E+02 3.604~~2 9.~~~0~~ 
1.2911E-01 -2. 3559E+00 -8. 2016E-01 2('4~E+00,,\' 50'rE+OD 

-6.3056E+00 -1.3717E+02 -1.3566E+OQ ~.3086E+02 3.4143E+01 22 
-4.3475E-02 -9. 4572E-01 -9. 3537E'(0~ 9:--0225E:::(:).1--A. 35i1E-01 

( ~ 
Allowable Stress for Load Cas~~105 

/ ~\ 

~:~------::::--------::---~::s 
~ ~~=~~ ~ (deg_F) /r~ (k\,i) 

LOC 

1 38.72 36.75 ~O.OO 
( I 

2 39.25 35. 08~2'Ov00 . 7 
3 38.87 36.93 20.09~30.00 

4 41. 91 41. 64 20.00) 3"0(00 
5 45. 37 iN-.~5 2~ ~O 
6 47.12 46.51~20~0 

7 50. 97 4~~3 2,0,--00 
8 51 . 04 4 \- 5'S> 20 . 0'0 
9 5'0.96 49 ~4'2 /',~,P(OO 

10 49':3-2 47 . 70/ 20 . 00 
11 50.05 47.2:\ 20.00 
12 53'. 88 ~O. 5:y 20.00 

14 42.3~~ 4~.95 20.00 

15~"4~'iD9\ ~3.73 20.00 
16 ~~3.85 43.63 20.00 
:b

j
7'\j 44--.04 43.81 20,00 

18 44.43 44.28 20.00 
19 44>. 7 0 44 . 51 2 0 . 0 0 
20 49.55 48.46 20.00 
21 
22 

40.39 
40.88 

40.15 
40.65 

20.00 
20.00 

30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30 .. 00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
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Table 2-31. Load Case 106, -20°F Ambient, Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Location Sigra-l Sigma_2 Signa_3 PM Pb

1 1.1163E+02 -2.1263E+02 1.2570E+00 3.2426E+02 4.709,OE+02

7.6964E-01 -1.4660E+00 8.6665E-03 2.2357E+00 3.2/467E+00

2 1.3470E+02 -3.2192E+02 -3.2378E+01 4.5662E+02 480HE+02

9.2874E-01 -2-2195E+00 -2.2324E-01 3.1483E+00 6,.5366E+00

3 1.1193E+02 -2.0690E+02 -1.0373E+00 3.1884E+02 4o5943E +02

7.7175E-01 -1.4265E+00 -7.1522E-03 2.1983E\+00 3.1677E+00

4 3 9269E+02 -1.9435E+03 -3.6164E+02 <2.33062E+0'\3 4.5)33E+03

2.7075E+00 -1.3400E+01 -2.4934E+0'0 1.61 7E+01 3.1532E+01

5 3.8680E+02 -2.2551E+03 -9.2934E+02 2.64\9E+03 4.,0483E+03

2.6669E+00 -1.5548E+01 -6.407'6E+Ob 1.821'5E,0.1 -2.7912E+01

-1.8969E+01 -1.1674E+03 -1.1980E+03 1.1485E503 1.3471E+03

-1.3079E-01 -8.0493E+00 -.8.2602E+00 7 9185'E+00 9.2879E+00

7 -3.2317E+01 -5.135'OE+02 -8 19,72E+01 4.8119E+02 4.5507E+02• .
-2.2281E-01 -3.54 05E+00 -5.6518E1 3.3177E+00 3.1376E+00

-3.2453E+01 -5.132,E 02 -1.0194E+02 4.8081E+02 4.5012E+02

-2.2375E-01 -3,.5388E+0-0 7.0283'E-01 3.3150E+00 3.1035E+00

9 -3.220' ,• +01 -5 \'E+0• -1.0300E+02 4.8092E+02 4.4676E+02

-2.2205E-01 -3-.5379E+00 -'7.1017E-01 3.3158E+00 3.0803E+00

10 -1.0397E0,2 -6.4325E+02 1.4090E+01 5.3928E+02 1.0682E+03

\-7.1688E-0,1 -4.A435TE+00 9.7144E-02 3.7182E+00 7.3649E+00

\11 -15305E+02 -7. 035E+02 -3.6719E+02 5.7730E+02 1.6907E+02

0-.553,00 356E+00 -2.5317E+00 3.9803E+00 1.1657E+00

21 -5.28990.E01 -8.8924E+02 -8.7766E+02 8.3634E+02 8.7656E+01

-3\64'\73-01 -6.1311E+00 -6.0513E+00 5.7664E+00 6.0437E-01

1\3 >-10714E+02 -1.3137E+03 -1.4550E+02 1.2066E+03 9.4823E+02

-7.3872E-01 -9.0577E+00 -1.0032E+00 8.3190E+00 6.5378E+00

14 -7.8628E+01 -1.1420E+03 4.9100E+01 1.0634E+03 6.9713E+02

-5.4212E-01 -7.8737E+00 3.3853E-01 7.3316E+00 4.8065E+00

15 -1.5765E+02 -4.0771E+02 -1.2403E+02 2.5006E+02 1.2475E+02

-1.0869E+00 -2.8111E+00 -8.5513E-01 1.7241E+00 8.6011E-01
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Table 2-31. Load Case 106, -20°F Ambient, Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.1163E+02 -2.1263E+02 1.2570E+00 3.2426E+02 4.709'OE+02 
7.6964E-Ol -1.4660E+00 8.6665E-03 2.2357E+00 3.2i67E+00 

1.3470E+02 -3.2192E+02 -3.2378E+Ol 4.5662E+02 ~48~02 
9.2874E-Ol -2. 2195E+00 -2. 2324E-Ol 3.148/00 6,.5366E+00 

1.1193E+02 -2. 0690E+02 -1.0373E+00 3 .1884'E+0~ ~'3E+0~ 
7.7175E-Ol -1.4265E+00 -7.1522E-03 2.1983E~00 3~1677E~ 

3;9269E+02 -1.9435E+03 -3.6164E+02~.3362E+0~4.5~3E+03 
" \ I 

2.7075E+00 -1.3400E+Ol -2. 4934E+Or i~07E~ .lj2E+Ol 

3.8680E+02 -2. 2551E+03 -9. 293L\4E+Of 2. 64'i,(E+03 ~/0483E+03 
2.6669E+00 -1.5548E+Ol -6. 407fE+00 1. 8215E+-0.l../'2. 7912E+Ol 

-1.8969E+01 -1.'674E+03~8JE+0~903 1.3471E+03 
-1.3079E-Ol -8.0493E+00 -.s.2602E+00~5'E+00 9.2879E+00 

-3.2 317E+0 1 -5. 13 5·~~Z2~:~~\. 4. B119E+02 4.5 507E+02 
-2.2281E-Ol -3.5i~E~)0 -~8~3.3177E+00 3.1376E+00 

-3. 2453E+Ol {.132'6.s:+02 -1.0194'17+02 4. 8081E+02 4. 5012E+02 
'-2.2375E-Ol -3,. 5388E+0.O~3'E-Ol 3. 3150E+00 3.1035E+00 

-3. 2~O'5E't-Ol -5 ~'ZE+~\1. 0300E+02 4. 8092E+02 4. 4676E+02 
-2. 2205E-003,. 5379E~-'7 .1017E-Ol 3. 3158E+00 3. 0803E+00 

-1.~~7~6.~02 1.4090E+01 5.392BE+02 1.06B2E+03 
-7.1688E-O,l -4 A--2~:tE+OO 9. 7144E-02 3. 7182E+00 7. 3649E+00 

11 -1.~30~+02 ~3035E+02 -3.6719E+02 5.7730E+02 1.6907E+02 
~05~~-5.0356E+00 -2.5317E+00 3.9803E+00 1.1657E+00 

12 -5.2899E~01 -8.8924E+02 -8.7766E+02 8.3634E+02 8.7656E+Ol 
\ " / ~ '" -3\ 64'9,3E-Ol -6.1311E+00 -6. 0513E+00 5. 7664E+00 6. 0437E-Ol 

" \\3~~714E+02 -1.3137E+03 -1.4550E+02 1.2066E+03 9. 4823E+02 > -7. 3B72E-01 -9.0577E+00 -1. 0032E+00 B. 3190E+00 6. 537BE+00 

14 -7.8628E+Ol -1.1420E+03 4.9100E+Ol 1.0634E+03 6.9713E+02 
-5.4212E-Ol -7.8737E+00 3.3853E-Ol 7.3316E+00 4.8065E+00 

15 -1.5765E+02 -4.0771E+02 -1.2403E+02 2.5006E+02 
-1.0869E+00 -2.8111E+00 -8.5513E-Ol 1.7241E+00 

1.2475E+02 
8.6011E-Ol 
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16 -1.2791E+01 -1.1256E+02 -8.2572E+01
-8.8188E-02 -7.7610E-01 -5.6932E-01

17 -3.1903E+01 -1.1444E+02 -9.2447E+01
-2.1997E-01 -7.8905E-01 -6.3740E-01

9. 9774E+01
6. 8792E-01

8. 2539E+01
5. 6908E-01

1. 3165E+02
9. 0771E-01

1.2982E+02
8. 9508E-01

18 5.0825E+01 -3.3144E+02
3.5043E-01 -2.2852E+00

19 2.0921E+01 -5.8801E+02
1.4424E-01 -4.0542E+00

20 -6.7029E+01 -8.3306E+02
-4.6215E-01 -5.7438E+00

5. 1269E+02
3.5349E+00

5.3508E+02
3.6892E+00

1. 3064E+01
9.0072E-02

3.8227E+02 4.9688E+02

2.6357E+00 3.4259E+00

6.0893E+02 9.9,589E+02
4.1985E+00 6<'86 6-4%100

7.6603E+02 12379E+03

5.2816E+00 8 5.352E +00
1.7534E\+02 4.3880E+02•

1•'2089E+00 3.02'54E+00

1.8 4E+\o024.o445E+02

1>'2541E+0.0 -,3. 09'2'0E+00

21 -2.4951E+00 -1.7783E+02 -1.0091E+02
-1.7203E-02 -1.2261E+00 -6.9572E-01

22 -1.3143E+01 -1.9504E+02 -1.1144E+
-9.0618E-02 -1.3447E+00 -7.6835E/-

Allowable Stress for Load Cas__106

LOC Tmax Tave Sm Sy
(degF) (deg F) "'kI) ki

1 62.33 60.36 20.-00 30.00
2 62.90 58.82 20,0o0 30.009
3 62.47 60.54 20.00- 30.00
4 65.46 65.20 20.00 3Q0.0

68.87 -8-26 210.00 30.00
6 70.59 69.99 20.0-0 30.00

7 74.33 7.81 '2.0.00 30.00
8 74.40 72.89p, 20.0-0 30.00
9 7-4.32 72.\8' 0 2••oo0 30.00

10 A2\72 71.15 20.00 30.00

11 73.49 70.72 20.00 30.00

12 \ 7'7,,.29\ "3.99' 20.00 30.00

(ksi)

70.00

70.00
70.00

70.00

70.00

70.00
70.00

70.00

70.00

70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00

70.00
70.00
70.00
70.00
70.00

18"
19
20
21
22

65. 52/
67 .18

67.08
67.26
67.75
67.99
71.90
63.70
64.20

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

30.00

30.00

30.00

30.00
30.00

30.00

30.00

30.00

30.00

30.00

"72.97
63.94
64.42
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16 -1.2791E+01 -1.1256E+02 -8.2572E+01 9.9774E+01 1.3165E+02 
-8.8188E-02 -7.7610E-01 -5.6932E-01 6.8792E-01 9.0771E-01 

17 -3.1903E+01 -1.1444E+02 -9.2447E+01 8.2539E+01 1.2982E+02 
-2.1997E-01 -7.8905E-01 -6.3740E-01 5.6908E-01 8.9508E-01 

18 5.0825E+01 -3.3144E+02 5.1269E+02 3.8227E+02 4.9688E+02 
3.5043E-01 -2.2852E+00 3.5349E+00 2.6357E+00 3.4259E+00 

19 2.0921E+01 -5.8801E+02 5.3508E+02 6.0893E+02 9.9S89E+02 
1.4424E-01 -4. 0542E+00 3. 6892E+00 4. 1985E+00 6(866'4UOO < V -6.7029E+01 -8.3306E+02 1.3064E+01 7.6603E+02 1~2379E+03 

-4.6215E-01 -5.7438E+00 9.0072E-02 5.2816E{06~8.5352E+60 
20 

-2.4951E+00 -1.7783E+02 -1.0091E+02 1.753~Q? ~~,02::> 
-1.7203E-02 -1.2261E+00 -6. 9572E-01 J!.'2~E+00~. 02'rE+OD 

21 

22 -1.3143E+01 -1.9504E+02 -1.1144E+OQ ~.8189E+02 4.4845E+02 
-9.0618E-02 -1.3447E+00 -7. 6835E{0~ 1~541E;O.oA. 09'20E+00 

C ~ 
~==~:~~=~_:=~~~~_=~~_~~~~_=~~~~.~E 

Tmax Tave . Sm \ ~ S: 

~~~=~~~ (deg_F)/(-,~ (k~) 
LOC 

1 62.33 60.36 ~O.OO 30.00 
< I 

2 62.90 58. 82~2'OvOO 30.017 
3 62 .47 60 . 54 20. 00 __ -______ 30. 0'0 

4 65.46 65.20 20.0b) 3"0':00 
5 68 . 87 6-8.. 26 2,0 . 00 30 . 00 
6 70.59 69.99~2~ 30.00 
7 74 . 3 3 7,'2,. 81 2.0 . 0 0 3 0 . 0 0 

\ ~ "-.. 
8 7 4 . 4 0 7 2" 8 ~ 20 . 0'0 
9 7'4.32 72 .\8'0 ~O':OO 

10 72~9~ 71.15~ 20.00 
11 73.49 VO.7~\ 20.00 
12 7'7.'.29 13. 9V 20.00 

14 6,5. 8,~~ '~5. 52 20.00 

15~b6~'ll)4\ ~67.18 20.00 
16 ~~7.30 67.08 20.00 
1~67"':49 67.26 20.00 
18 6].90 67.75 20.00 
19 ~~.18 67.99 20.00 
20 72.97 71.90 20.00 
21 63.94 63.70 20.00 
22 64.42 64.20 20.00 

30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

2-77 



Table 2-32. Load Case 201, Maximum Internal Pressure 1,931 kPa (280 psia),
Normal Conditions of Transport - Model AOS-1 00

Stress (psi/MPa)

Location Sigma-1 Sigma2 Sigma_3 Pm Pb

1 1.0745E+00 -1.2812E+01 -3.9938E+01 1.3887E+01 1.3041IE+01

7.4086E-03 -8.8336E-02 -2.7536E-01 9.5745E-02 8.9916E-02

2 1.9621E-02 -9.5804E+00 -3.7802E+01 9.6001E+00 023-O
<8<

1.3528E-04 -6.6055E-02 -2.6063E-01 6.6190E-0.2 5,.5798E-03

3 2.2656E+00 -1.2326E+01 -3.6331E+01 1.4591'E+01 1.947,6E+01

1.5621E-02 -8.4982E-02 -2.5049E-01 1.0060E\01 1.3428E-01

4 2.8893E+03 -1.2658E+03 1.4435E+03 .1551E+03\ 7.3286E+03

1.9921E+01-8.7275E+00 9. 9527E+00 2.8648E+01 5. 0529E+01

5 2.2675E+03 -1.1443E+03 1.464/4E+OI3 3.41\18E+03 5.,6450E+03

1.5634E+01 -7.8896E+00 1.009\7E+0I I 2.352ýE,0-143"8921E+01

6 9.1841E+02 -3.7997E+02< 1.8086E0 1. 298E+03 1.6505E+03
6.3322E+00 -2.6198E+00 1.2470E+0 8.9520E+00 1.1380E+01

7 1.2576E+01 -1.2354E+02 1.0847E+03 1.3611E+02 5.8551E+00
8.6711E-02 -8.5'176E-01 7.4789E+0 9.3847E-01 4.0369E-02

8 1.2232E+01 -1.2340E +02 1.0985E+03 1.3563E+02 2.1526E-01
8.4340E-02 -8,.5080E-0-1 7.57411•+00 9.3514E-01 1.4841E-03

9 1.221'6E+.01 -1.237%6E+02 1.1291E+03 1.3598E+02 1.1458E+01

8.4'227E-02 -8..5332E-0! /7.7847E+00 9.3754E-01 7.8999E-02

10 5.1145E+02 -3.1410E+02 1.2988E+02 8.2555E+02 9.6671E+02\ / -
3.5263E+0,0 -2./6'56'E+00 8.9550E-01 5.6920E+00 6.6652E+00

11 3,4114E+02 -1.8717E+02 8.6447E+01 5.2831E+02 2.2475E+02
2.35.21E+00 1.2905E+00 5.9603E-01 3.6426E+00 1.5496E+00

12 -2.41140+01 -4.9997E+02 -2.9756E+01 4.7586E+02 4.0233E+02

-\.6\6'26E-01 -3.4472E+00 -2.0516E-01 3.2809E+00 2.7740E+00

1\3\ 8 >6447E+01 -6r4651E+02 -1.0260E+02 7.3296E+02 5.9602E+02

5.9603E-01 -4.4575E+00 -7.0743E-01 5.0536E+00 4.1094E+00

14 1.0103E+02 -5.8087E+02 -1.1764E+02 6.8190E+02 7.3101E+02
6.9660E-01 -4.0049E+00 -8.1109E-01 4.7015E+00 5.0402E+00

15 1.6259E+03 -1.8949E+03 -8.8200E+02 3.5208E+03 5.4379E+03
1.1210E+01 -1.3065E+01 -6.0812E+00 2.4275E+01 3.7493E+01
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Table 2-32. Load Case 201, Maximum Internal Pressure 1,931 kPa (280 psia), 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.0745E+00 -1.2812E+01 -3.9938E+01 1.3887E+01 1. 39--4'lE+01 
7.4086E-03 -8.8336E-02 -2.7536E-01 9.5745E-02 8.9916E-02 

1.9621E-02 -9.5804E+00 -3.7802E+01 9.6001E+00 ~09~01 
1.3528E-04 -6. 6055E-02 -2. 6063E-01 6.6197°.2 5,.5798E-03 

2.2656E+00 -1.2326E+01 -3. 6331E+01 1. 4591'E+0~i ~'6E+0~ 
1.5621E-02 -8.4982E-02 -2.5049E-01 1.0060E~01 1~3~8E~ 

2.8893E+03 -1.2658E+03 1. 4435E+03 65'lE+0~7. 3286E+03 ~~.:~ " \ I 
1.9921E+01 -8. 7275E+00 9. 9527E+Or 2. 8648EO' 0j9E+01 

2.2675E+03 -1.1443E+03 1. 46LoB 3~8E+03 5.,6450E+03 
1.5634E+01 -7. 8896E+00 1. 0091\E+0~ 2. 3523-E+-01....-/{ 8921E+01 

9.1841E+02 -3. 7997E+02 ~0'8JE+0~·17"+03 1.6505E+03 
6.3322E+00 -2.6198E+00~~:~~70E+0~~OE+00 1.1380E+01 

1.2576E+01 -1.2~~~~~7~:~~,>1.3611E+02 5.8551E+OO 
8.6711E-02 -8.~176E-01 V.4789~ 9.3847E-01 4.0369E-02 

1. 2232E+01 (.23,§:t bs517+03 1.3563E+02 2.1526E-01 
8.4340E-02 -8,. 5080E-0-1~l'E+00 9. 3514E-01 1.4841E"'-03 

1.22Y6E"+01 -1 ~'6E+~ .1291E+03 1.3598E+02 1.1458E+01 
8 .\527E-0~8 __ 5332E~7. 7847E+00 9. 3754E-01 7. 8999E-02 

5.11~5E~3.~2 i.2988E+02 8.2555E+02 9.6671E+02 
3. 526\E+0,0 //1'6~8E+00 8. 9550E-01 5. 6920E+00 6. 6652E+00 

11 3.~114E+02 \~.8717E+02 8.6447E+01 5.2831E+02 2.2475E+02 
~3521E~-1. 2905E+00 5. 9603E-01 3. 6426E+00 1.5496E+00 

12 -,2. 41~)!-01 -4. 9997E+02 -2. 9756E+01 4. 7586E+02 4. 0233E+02 
\ " / ~ " -1\ 66'2,8E-01 -3. 4472E+00 -2. 0516E-01 3. 2809E+00 2. 7740E+00 

, '1S~~447E+01 -6,4651E+02 -1.0260E+02 7.3296E+02 5.9602E+02 > 5.9603E-01 -4.4575E+00 -7.0743':-01 5.0536E+00 4.1094E+00 

14 1.0103E+02 -5.8087E+02 -1.1764E+02 6.8190E+02 7.3101E+02 
6.9660E-01 -4.0049E+00 -8.1109E-01 4.7015E+00 5.0402E+00 

15 1.6259E+03 -1.8949E+03 -8.8200E+02 3.5208E+03 5.4379E+03 
1.1210E+01 -1.3065E+01 -6.0812E+00 2.4275E+01 3.7493E+01 
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16 2.4297E+02 -2.0535E+03 -1.1489E+03
1.6752E+00 -1;4158E+01 -7.9213E+00

17 -4.2901E+01 -1.6649E+03 -1.1215E+03
-2.9580E-01 -1.1479E+01 -7.7323E+00

18 1.0350E+01 -1.8462E+03 -1.0252E+03
7.1360E-02 -1.2729E+01 -7.0686E+00

19 4.7835E+02 -2.5206E+03 -1.1455E+03
3.2981E+00 -1.7379E+01 -7.8981E+00

20 3.3629E+02 -2.0600E+03 -8.9475E+02
2.3186E+00 -1.4203E+01 -6.1691E+00

21 7.0008E-01 -1.9681E+02 -2.0429E+01
4.8269E-03 -1.3570E+00. -1.4086E-01

2.2964E+03
1.5833E+01

1.6220E+03
1. 1184E+01

3.3625E+03
2.3184E+01

2.4245E+03
1. 6716E+01

1.8565E+03 2.8425E+03
1.2800E+01 1.9598E+01

2.9990E+03 4.6'702E+03
2.0677E+01 3•22oo'>ol )

<
2.3963E+03 4 4985E+03

\\ \ .

1/o3618E+0o .2.76,89E+0.o

<1.6909E+03 2.3361E+03
1>\1658E+0-1/1. 61,6 7E+01

22 1.3120E+03 -3.7885E+02
9.0461E+00 -2.6121E+00

5.
3.
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16 2.4297E+02 -2.0535E+03 -1.1489E+03 2.2964E+03 3.3625E+03 
1.6752E+00 -1;4158E+01 -7.9213E+00 1.5833E+01 2.3184E+01 

17 -4.2901E+01 -1.6649E+03 -1.1215E+03 1.6220E+03 2.4245E+03 
-2.9580E-01 -1.1479E+01 -7.7323E+00 1.1184E+01 1.6716E+01 

18 1.0350E+01 -1.8462E+03 -1.0252E+03 1.8565E+03 2.8425E+03 
7.1360E-02 -1.2729E+01 -7.0686E+00 1.2800E+01 1.9598E+01 

19 4.7835E+02 -2.5206E+03 -1.1455E+03 2.9990E+03 4.6'702E+03 
3.2981E+00 -1.7379E+01 -7.8981E+00 2.0677E+01 3":22 O'OUO 1 

3.3629E+02 -2.0600E+03 -8.9475E+02 < V 20 2.3963E+03 4~4985E+03 

2.3186E+00 -1.4203E+01 -6.1691E+00 /" / 
1.6522E+0~~h016E+0~ 

21 7.0008E-01 -1.9681E+02 ~2. 0429E+01 1. 975~O,2 4. O~E,O~> 
4.8269E-03 -1.3570E+00 -1. 4086E-01 .1!.'3~E+OO\. 76'rE+0,O 

22 1. 3120E+03 -3.7885E+02 5. 0285E+OQ <.. 6909E+03 2. 3361E+03 
9.0461E+00 -2.6121E+00 3. 4670E.(ob 1'\J..658E~0.LA. 61.167E+01 

~ 
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Table 2-33. Load Case 202, Minimum External Pressure, 24 kPa (3.5 psia),
Normal Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 PM Pb

1 -2.3360E+00 -3.6389E+00 -8.4101E+00
-1.6106E-02 -2.5090E-02 -5.7985E-02

2 -2.2251E+00
-1.5341E-02

-3.4540E+00 -8.1673E+00
-2.3814E-02 -5.6311E-02

1.3030E+00 5.6886E-•O1
8.9835E-03 3.9 *222E-03 \

1.2289E+00 7.65r5E-020
8.4728E-03 

5 ,.2755E-04 
"

1.2800,E+0\04 4.054E-01

8.8250E-\03 2\'8995\E-03
3 -2.3988E+00 -3.6788E+00 -8.1338E+00

-1.6539E-02 -2.5364E-02 -5.6081E-02

4 8.6873E+01 -3.:5775E+01 6.4095E+01(1.22"65E+02
5.9897E-01 -2.4666E-01 4.4192E-7'I 8.4563E-01

5 5.3597E+01 -3.3184E+01 6.738'8E+0,1 8.67'81E+01
3.6954E-01 -2.2879E-01 4.6462E-01I 5.9833E-O..

6 1.3890E+01 -1.5930E+01 7.-76 E01 2. 9820001

9.5765E-02 -1.0984E-0O1 5.2927E-0flz---2.056 0E-01- ' oa4io15.7369E o0\ 4.8204E+00
-6.0285E+00 -108/49E+01 5 +
-4.1565E-02 -7.4'801E-02 3.954-E-O1 3.3236E-02

8 -6.0237E+00 <1.08511E+01 5.7603E+O1 4.8276E+00

-4.1532E-02 -7,.4817E-0.2 3.9716E-01 3.3285E-02

9 -6.083-2E+00 -1.0804E+01 5.9176E+01 4.7206E+00

-4.I'942E-02 --7-.4490E-02 .0801E-01 3.2548E-02

10 2.0667E+,p ý-2 3017E/01 6.8270E+00 4.3684E+01
1.4249E-0,i!/-1.,587,0E-01 4.7071E-02 3.0119E-01

11 1.5080E+01 -9.7133E+00 4.3805E+00 2.4793E+01
0.0397E•01 -6.6971E-02 3.0203E-02 1.7094E-01

312 -3.4729E'i-00 -3.9384E+01 -2.6388E+00 3.5911E+01

-2\39'4,5E-02 -2.7154E-01 -1.8194E-02 2.4760E-01

7.3 7.314E+00 -3.9296E+01 -5.8886E+00 4.6428E+01
4.9169E-02 -2.7094E-01 -4.0601E-02 3.2011E-01

7.0102E+00 -3.3351E+01 -6.1013E+00 4.0361E+01

\1. 997j9E+02
1. 3775E+00

1 .'4493E+02

--9.9 92 8E-0 1

2. 7270E+01
1. 8802E-01

1.7231E-02
1. 1880E-04

8. 0194E-03
5.5292E-05

4. 5006E-01
3. 1030E-03

4. 4835E+01
3. 0913E-01

7.4089E+00
5. 1083E-02

3. 4359E-01
2.3689E-03

3.8704E+01
2. 6686E-01

4. 2551E+01
2 .9338E-01

2.7093E+02
1.8680E+00

4.8333E-02 -2.2995E-01 -4.2067E-02

15 7.8611E+01 -9.6274E+01 -4.6246E+01
5.4200E-01 -6.6379E-01 -3.1886E-01

2.7828E-01

1.7488E+02
1.2058E+00

2-80
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Table 2-33. Load Case 202, Minimum External Pressure, 24 kPa (3.5 psi a), 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

2·80 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

-2.3360E+OO -3. 6389E+OO -8. 4101E+OO 1.3030E+OO 5. 6~8'6E-01 
-1.6106E-02 -2.5090E-02 -5.7985E-02 8.9835E-03 3.9222E-03 

-2.2251E+00 -3.4540E+00 -8.1673E+OO 1.2289E+00 ~65~02 
-1.5341E-02 -2. 3814E-02 -5. 6311E-02 8.4727°3 5 •. 2755E-04 

-2.3988E+OO -3. 6788E+00 -8.1338E+00 1. 2800'E+0~ ~54E-O~ 
-1.6539E-02 -2.5364E-02 -5.6081E-02 8.8250E~03 2~8995E~ 

8.6873E+01 -3.577SE+01 6. 409SE+01 ~6~E+00. 9~9E+02· 
5.9897E-01 -2. 4666E-01 4. 41970r 8~63EV1. 3J5E+00 

5.3597E+01 -3. 3184E+01 6. 738'8E+0[L 8. 67'81E+01 1.'4493E+02 
\ I " / 3.6954E-01 -2. 2879E-01 4. 6462E-0[L 5. 9833E--0.1 ............ 9. 9928E-01 

\~ 
1.3890E+01 -1.5930E+01 0.7'6j'E+01 2.9820"7'1'01 2. 7270E+01 
9.5765E-02 -1.0984E-01~~:;927E-Ol~2.0560E-01 1.8802E-01 

~ l~ 
-6.0285E+OO -1. 0~4·~5. 73,69!.~~~,\ 4. 8204E+00 1.7231E-02 
-4.1565E-02 -7. 4'801E-02 3. 9554·V 3. 3236E-02 1.1880E-04 

-6. 0237E+00 (08(g!cn ~37+01 4. 8276E+00 8. 0194E-03 

-4 .153~E-02 -7'~17E~-0-2~6E-01 3. 3285E-02 5. 5292E-05 

-6.083·2E'l-00 -1.0804E+01 5. 9176E+01 4. 7206E+00 4. 5006E-01 
-4.Yi42E-0~~.4490E-02 ~.0801E-01 3.2548E-02 3.1030E-03 

2.~{7E~2.~01 6.8270E+00 4.3684E+01 4.483SE+01 
1.4249E-O,1 -1.S8-7.-0E-01 4. 7071E-02 3. 0119E-01 3. 0913E-01 

'.S08~+01~7'33E+00 4.380SE+00 2.4793E+01 7.4089E+00 
~03.97E~-6. 6971E-02 3. 0203E-02 1.7094E-01 S .1083E-02 

12 -,3. 47~)l-00 -3. 9384E+01 -2. 6388E+OO 3. 5911E+01 3. 4359E-01 
\ " / ~ '" -2\\9'4.BE-02 -2. 7154E-01 -1.8194E-02 2. 4760E-01 2. 3689E-03 

, \\3~",:V1314E+OO -3. 9296E+01 -5. 8886E+004. 6428E+01 3. 8704E+01 
~ 4.9169E-02 -2.7094E-01 -4.0601E-02 3.2011E-01 2.6686E-01 

14 7.0102E+OO -3.3351E+01 -6.1013E+00 4.0361E+01 4.2551E+01 
4.8333E-02 -2.2995E-01 -4.2067E-02 2.7828E-01 2.9338E-01 

15 7.8611E+01 -9.6274E+01 -4.6246E+01 1.7488E+02 2.7093E+02 
5.4200E-01 -6.6379E-01 -3:1886E-01 1.2058E+OO 1.8680E+OO 
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16 1.1883E+01
8. 1929E-02

17 -2.5828E+00
-1.7808E-02

18 7.1470E-01
4.9277E-03

19 2.5084E+01
1.7295E-01

20 1.7760E+01
1.2245E-01

21 -2.5723E+00
-1.7736E-02

22 5.2520E+01
3.6211E-01

-1.0573E+02
-7.2897E-01

-8.5700E+01
-5.9088E-01

-9.6276E+01
-6.6380E-01

-1.3163E+02
-9.0754E-01

-1.0809E+02
-7.4528E-01

-2.9338E+01
-2.0228E-01

-1.2599E+01
-8.6864E-02

-5.9774E+01

-4.1213E-01

-5.8959E+01
-4.0651E-01

-5.3349E+01

-3.6783E-01

-5.9543E+01

-4.1053E-01

-4..6333E+01
-3.1946E-01

-3.3283E+00
-2.2948E-02

2.0775E+07
1.4324E 01

1.1761E+02 1.7180E+02
8.1090E-01 1.1845E+00

8.3117E+01 1.2343E+02
5.7307E-01 8.5100E-01

9.6991E+01 1.4832E+02
6.6873E-01 1.0226E+00

1.5671E+02 2.41441E+02

1.0805E+00 Z'6 8 5,f-2-O00

<
1.2585E+0'2 2 3602E+02
8.6773E 01 16273E+00

2.6766E#*01- 2.2 +01

< 
1

6.5119E+01 7.8345E+01
4 4898E0-1 -5.4017E-01

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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16 1.1883E+01 -1.0573E+02 -5.9774E+01 1.1761E+02 1.7180E+02 
8.1929E-02 -7.2897E-01 -4.1213E-01 8.1090E-01 1.1845E+00 

17 -2.5828E+00 -8.5700E+01 -5.8959E+01 8.3117E+01 1.2343E+02 
-1.7808E-02 -5.9088E-01 -4.0651E-01 5.7307E-01 8.5100E-01 

18 7.1470E-01 -9.6276E+01 -5.3349E+01 9.6991E+01 1.4832E+02 
4.9277E-03 -6.6380E-01 -3.6783E-01 6.6873E-01 1.0226E+00 

19 2.5084E+01 -1.3163E+02 -5.9543E+01 1.5671E+02 2. -¥441E+02 
1.7295E-01 -9.0754E-01 -4.1053E-01 1.0805E+00 J!.' 6 8 5-2'E:P0 0 < V 20 1.7760E+01 -1.0809E+02 -4.6333E+01 1.2585E+02 2~3602E+02 

1.2245E-01 -7.4528E-01 -3.1946E-01 /." / 
8. 6773E-01~6273E+00 

21 -2.5723E+00 -2.9338E+01 -3.3283E+00 2. 676~,\1 2. 6~E,-01> 
-1. 7736E-02 -2.0228E-01 -2. 2948E-02 J!.'8~E-01,,\. 81\ OE-O.J: 

22 5.2520E+01 -1.2599E+01 2. 0775E+0,1 <6. 5119E+01 7. 8345E+01 
3.6211E-01 -8.6864E-02 1. 4324E~0:1 4':4898E~O-1-/'5. 40'l 7E-01 

~ 
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Table 2-34. Load Case 203, Maximum Increased External Pressure, 140 kPa (20 psia),

Normal Conditions of Transport - Model AOS-1 00

Stress (psi/MPa)

Locatio9n Sigma-1

1 -1.3126E+01
-9.0499E-02

2 -1.2719E+01
-8.7697E-02

3 -1.3537E+01
-9.3331E-02

4 7.7949E+01
5. 3744E-01

5 7.7028E+01
5. 3109E-01

6 -7.6705E+00
-5.2886E-02

7 -6.5226E+00
-4.4972E-02

8 -6.5220E+00

Sigma_2 Sigma_3 Pm Pb

-2.4084E+01 -4.6805E+01 1.0958E+01 6.6823E+00

-1.6605E-01 -3.2271E-01 7.5555E-02 4.6'073E-02

-23018E+01 -4.5823E+01 1.0298E+01 30C ~ 0

-1.5870E-01 -3.1594E-01 7.1003E-02 2ý.1186E-03

-2.4745E+01 -4.6003E+01 1.1209,E+0\17 2ý91'5E+00
•6 \ \

-1.7061E-01 -3.1718E-01 7.7281E\-02 5.0273'E-02

-1.6574E+02 1.9547E+01 /'39E0 \.758÷0

-1.1428E+00 1.3477E-0'1l 1.6802E+00 3.2652E+00

-2.0985E+02 3.26318E+011 2.86*88E+02 4.'1046E+02

-1.4469E+00 2.250'3E-O'1 1*.9780EQ-00.---2'.8300E+00

-1.2702E+02 6-51'05E+O0 1. 1935E+02 -192E0

-8.7576E-01 .4.488"8E-02 8.2287E-O1 1.3670E+00

-6.9798.E+ý01 5.88,66E+O1ý 6 3276E+01 1.1730E+00

-4.8'124E-01 4.0587,E-01 4.3627E-01 8.0873E-03

-4.4967E-02

9 -6.503/4-E+00
-4. 839E-02

10 -1.7827E+i•0

1\3 1I68797E+01
1. 2960E-01

1.4042E+01
9. 6818E-02

15 -6.5318E+01
-4.5035E-01

\ 2 .0909E+/-l.4416E-

-1. 3260E+

-9. 1423E-

-7. 1605E+
-4. 9370E-

-5. 4197E+
-3 .7368E-

-2 . 4885E+

-1. 7157E+

'01 5.7262E+01
013-ý94810E-01

01 5.8513E+01
01 4.0343E-01

'01 1.0023E+01
01 6.9108E-02

01 1.1492E+00
01 7.9238E-03

02 -1.1590E+01
01 -7.9911E-02

01 -1.3701E+01
01 -9.4466E-02

01 -1.0913E+01
01 -7.5244E-02

02 -7.3545E+01
00 -5.0708E-01

4. 3593E-01

6.3221E+01
4.3589E-01

6. 9243E+01
4. 7741E-01

2 . 7977E+01
1.9289E-01

1.2490E+02
8. 6118E-01

9. 0402E+01
6. 2330E-01

6. 8240E+01
4. 7050E-01

1.8353E+02
1.2654E+00

6.3226E+01 1.2151E-02
8.3778E-05

5. 7573E-01
3.9695E-03

2.6848E+00
1. 8511E-02

1.4931E+01
1. 0295E-01

1.3869E+02
9. 5623E-01

8. 8937E+01
6. 1320E-01

5. 4589E+01
3.7638E-01

2.2005E+02
1. 5172E+00

2-82

I
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Table 2-34. Load Case 203, Maximum Increased External Pressure, 140 kPa (20 psi a), 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

2-82 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

-1.3126E+01 -2.4084E+01 -4.6805E+01 1.0958E+01 6.6823E+00 
, / 

-9.0499E-02 -1.6605E-01 -3.2271E-01 7.5555E-02 4.S073E-02 

-1.2719E+01 -2;3018E+01 -4.5823E+01 1.0298E+01 ~07~01 
-8.7697E-02 -1.5870E-01 -3.1594E-01 7.1003E-O~2'.1186E-03 

-1.3537E+01 -2.4745E+01 -4.6003E+01 1.'20~01 ~~~E+O~ 
-9.3331E-02 -1.7061E-01 -3.1718E-01 7.7281E~02 5.0~3E~ 

7.7949E+01 -1.6574E+02 1.954 7E+01~. 436.9E+O~4. 735~E+02 
" \ I 

5.3744E-01 -1.1428E+00 1. 3477°,\ i~02E~. 2j2E+00 

7.7028E+01 -2. 0985E+02 3. 263'8E+On. 2. 86'8~E+02 4./1046E+02 
5.3109E-01 -1.4469E+00 2. 2 5o\3E-0~ 1. 97 80E+-0.0...-/2. 83 OOE+OO 

-7.6705E+OO -1. 2702E+02 /{'~'t01E+0~17'T02 . 1.9826E+02 
-5.2886E-02 -8. 7576E-01 \:: ~~88E-02-__ g_:_"~_~~,,7E-01 1.3670E+OO 

~.~ l " 
-6.5226E+00 -6. 9?-98~+?~ \5. 88.~6~~~~,\ 6. 3276E+01 1.1730E+00 
-4.4972E-02 -4. 8"124E-Ol 4. 0587cV 4. 3627E-01 8. 0873E-03 

-6. 5220E+00 (.97'~Jo, ~2'7+01 6. 3226E+01 1. 2151E-02 
-4.4967E-02 -4,. 8090E-O-1~lE-01 4. 3593E-01 8. 3778E-05 

-6. 59;r'hO~6 ~~E+~~. B513E+01 ·6. 3221E+01 5. 7573E-01 
-4. \839E-02 -4 .. 8073E~. 0343E-01 4. 3589E'-Ol 3 ~ 9695E-03 

-1.7B27E~7~01 1.0023E+01 6.9243E+01 2.6B4BE+00 
-1.2291E-02 -4.,8·9-Z1E-01 "6. 9108E-02 4. 7741E-Ol 1.8511E-02 

. 7'~6B'i.+00 (0909E+01 1. 1492E+00 2. 7977E+01 1. 4931E+01 
~4.89~~-1.4416E-01 7.9238E-03 1.9289E-01 1.0295E-01 

12~i:6942E~OO -1.3260E+02 -1.1590E+Ol 1.2490E+02 1.3869E+02 " \" / ~.~ -5\ 30'4,9E-02 -9.1423E-01 -7. 9911E-02 8. 6118E-01 9. 5623E-01 

'\ '1S~~797E+Ol -7.1605E+Ol -1.3701E+Ol 9.0402E+Ol 8.8937E+Ol ::> 1.2960E-01 -4.9370E-01 -9.4466E-02 6.2330E-01 6.1320E-01 

14 1.4042E+Ol -5.4197E+Ol -1.0913E+Ol 6.8240E+Ol 5.4589E+01 
9.6818E-02 -3.7368E-Ol -7.5244E-02 4.7050E-Ol 3.7638E-Ol 

15 -6.5318E+Ol -2.4885E+02 -7.3545E+Ol 1.8353E+02 2.2005E+02 
-4.5035E-Ol -1.7157E+OO -5.0708E-Ol 1.2654E+00 1.5172E+OO 
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16 1.9412E+01 -1.2380E+02 -6.3409E+01
1.3384E-01 -8.5360E-01 -4.3719E-01

17 -1.1423E+00 -1.0229E+02 -5.4177E+01
-7.8758E-03 -7.0526E-01 -3.7354E-01

18 2.2928E-01 -1.0755E+02 -5.2818E+01
1.5808E-03 -7.4152E-01 -3.6417E-01

19 2.7292E+01 -1.4174E+02 -6.5878E+01
1.8817E-01 -9.7729E-01 -4.5421E-01

20 2.0009E+01 -1.0845E+02 -5.3036E+01
1.3796E-01 -7.4777E-01 -3.6567E-01

21 -1.5622E+01 -1.4864E+02 -1.7156E+01
-1.0771E-01 -1.0249E+00 -1.1829E-01

1.4322E+02
9. 8744E-01

1. 0115E+02
6. 9738E-01

2.0975E+02
1.4462E+00

1.5936E+02
1.0987E+00

1.0778E+02 1.7108E+02
7.4310E-01 1.1796E+00

1.6904E+02 2.5,177E+02
1.1655E+00 1"7359E+00

1.2846E+02 2 4152E+02
8.8573E 01 16.652E+00

1.3302\E+.02 7.29\67E+01>

9K'1715E-01, 5.03,09E-01

4.9668E+01, 2.298E+01

3">4245E \0-1,1. 583'6E-01

22 -5.1788E+00 -5.4847E+01 -7.
-3.5707E-02 -3.7816E-01 -5.

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

2-83

• 

• 

• 

16 1.9412E+01 -1.2380E+02 -6.3409E+01 1.4322E+02 2.0975E+02 
1. 3384E-01 -8.5360E-01 -4.3719E-01 9.8744E-01 1.4462E+00 

17 -1.1423E+00 -1.0229E+02 -5.4177E+01 1.0115E+02 1. 5936E+02 
-7.8758E-03 -7.0526E-01 -3.7354E-01 6.9738E-01 1.0987E+00 

18 2.2928E-01 -1.0755E+02 -5.2818E+01 1.0778E+02 1.7108E+02 
1.5808E-03 -7.4152E-01 -3.6417E-01 7.4310E-01 1.1796E+00 

19 2.7292E+01 -1.4174E+02 -6.5878E+01 1.6904E+02 2.5'177E+02 
1.8817E-01 -9.7729E-01 -4.5421E-01 1.1655E+00 V.73 59E+-0 0 

2.0009E+01 -1.0845E+02 
< V 

20 -5.3036E+01 1.2846E+02 2~4152E+02 

1. 3796E-01 -7.4777E-01 -3.6567E-01 /." . / 
8. 8573E-0~~ 6.652E+00 

21 -1.5622E+01 -1.4864E+02 -1. 7156E+01 1. 330~~2 7. 2~E,\0> 
-1.0771E-01 -1.0249E+00 -1.1829E-01 9--:'1~E-01\. 03'rE-0.} 

22 -5.1788E+00 -5.4847E+01 -7. 3022E+OP <4. 9668E+01 . 2. 2968E+01 
-3.5707E-02 -3.7816E-01 -5. 0347E-:::OQ 3':4245E~0.L/'1. 58'36E-01 

~ 
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Table 2-35. Load Case 204, Additional Increased External Pressure, 2 MPa (290 psia),
Normal Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma3 PM Pb

1 -1.8938E+02 -3.5619E+02 -6.7702E+02 1.6681E+02 1.042'1E+02
-1.3057E+00 -2.4558E+00 -4.6679E+00 1.1501E+00 7.18525E-01

-1.8438E+02 -3.4056E+02 -6.6267E+02 1.5618E+02 4.455"+00

-1.2712E+00 -2.3481E+00 -4.5690E+00 1.0769E+00 3,.0720E-02

3 -1.9571E+02 -3.6662E+02 -6.6608E+02 1.7092,E+02 1.157,3E+022

-1.3493E+00 -2.5278E+00 -4.5925E+00 1.1784E>0 7.979Ž4E-01

4 1.6926E+03 -3.7634E+03 -5.4869E+02 /5.456,OE+03 1.017OE+04

1.1670E+01 -2.5947E+01 -3.7831E+0'0 \3.761ý'E+O1 7'.0117E+01

5 1.5542E+03 -3.9613E+03 -4.0001E+02 5.5\155E+03 8.,4232E+03

1.0716E+01 -2.7312E+01 -2 1758G0E+0b0 3.8028E-'-O1i--'5".8076E+01

6 -6.1023E+01 -2.1961E+03 -9.81'09E+02 2.351E+,03 3.4499E+03
<- /?-''

-4.2074E-01 -1.51.41E+01 -.6.7644E+00--3.4721'E+01 2.3786E+01

ý7 -6.5404E+0,0 -1.'118aOE+03 ý81.4\648E+O1 1.1114E+03 1.8282E+01

-4.5094E-02 -7.7'082E-+00 5.8363~E0 7.6631E+00 1.2605E-0

-6.5434E+00 1.11712E+03 5.6792E+01 1.1107E+03 2.8813E-01
-4.5115E-02 -7,.7028E+00 3.9156E-01 7.6577E+00 1.9866E-03

9 -6.3082E,+00 -1.1165E+0\3E5.3730E+01' 1.1102E+03 1.6962E+01ý
/

-4. 3/493E-02 --7-.6981E,+00 3.7046E-01 7.6546E+00 1.1695E-01

10 -1.38 .8E436•03 3.4250E3 3.4250E+01 1.0234E+03 6.6777E+02
-9.5338E-0,1 -8.,0093E+00 2.3614E-01 7.0559E+00 4.6041E+00

\1 1835E+02 -0911E+02 -6.4845E+01 6.7746E+02 4.0912E+02

1.1608E+00 3.5102E+00 -4.4709E-01 4.6709E+00 2.8208E+00

12 -•,.0673Ei03/ -1.7027E+03 -1.7382E+02 1.6320E+03 2.4142E+03
- \872,8E-01 -1.1740E+01 -1.1984E+00 1.1252E+01 1.6645E+01

1\3 2(5169E+02 -7.2728E+02 -1.6806E+02 9.7897E+02 1.0358E+03
1.7354E+00 -5.0144E+00 -1.1587E+00 6.7498E+00 7.1418E+00

14 1.6580E+02 -5.0221E+02 -1.1545E+02 6.6801E+02 3.6496E+02
1.1431E+00 -3.4626E+00 -7.9597E-01 4.6057E+00 2.5163E+00

15 -1.1726E+03 -4.8875E+03 -6.3248E+02 3.7150E+03 7.0757E+01
-8.0845E+00 -3.3698E+01 -4.3608E+00 2.5614E+01 4.8785E-01

2-84 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-35. Load Case 204, Additional Increased External Pressure, 2 MPa (290 psia), 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Sigma~2 Pm Pb 

2-84 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

-1.8938E+02 -3. 5619E+02 -6. 7702E+02 1.6681E+02 1. O~2'lE+02 
-1.3057E+00 -2.4558E+00 -4.6679E+00 1.1501E+00 7.Y852E-01 

-1.8438E+02 -3.4056E+02 -6.6267E+02 1.5618E+02 ~45~00 
-1.2712E+00 -2.3481E+00 -4.5690E+OO 1.0769E+QO 3~0720E-02 

-1.9571E+02 -3. 6662E+02 -6. 6608E+02 1. 709~0~i ~'3E+0~ 
-1.3493E+OO -2.5278E+00 -4.5925E+00 1.1784E\00 7~9~4E~ 

1. 6926E+03 -3. 7634E+03 -5. 4869E+02 66.~E+0~. 0110E+04 
1.1670E+01 -2. 5947E+01 -3. 783,Or ~: ~~~8E~. 0j7E+01 

1.5542E+03 -3. 9613E+03 -4. OOO\'lE+OP 5~5<'E+03 ~A232E+03 
1.0716E+01 -2. 7312E+01 -2. 758\OE+00 3. 8028E+-0.1 ............ 5. 8076E+01 

~ . 

-6.1023E+01 -2.1961E+03~~OJE+02 2.i351~~03 3.4499E+03 
-4.2074E-01 -1.5141E+01 -.6. 7644E+00___.1. 4721'E+01 2. 3786E+01 , ~ l~ 
-6. 5404E+00 -1.1~8·~8. 46~8~~~~\ 1. 1114E+03 1.8282E+01 
-4.5094E-02 -7. 7'082E±00 5. 8363·V 7. 6631E+00 1.2605E-01 

-6. 5434E+00 (.11 '.s:23 ~~+01 1.1107E+03 2. 8813E-01 
-4. 5115E-02-7,. 7028E+OO~6'E-01 7. 6577E+00 1.9866E-03 

-6.3082E'l-00 -1 ~-5E+~. 3730E+01' 1.1102E+03 1. 6962E+01 . 
-4.3i93E-0~~.6981E~3.7046E-01 7.6546E+OO 1.1695E-01 

-1. ~\28E~/-1.~03 3. 4250E+01 1.0234E+03 9. 6777E+02 
-9.5338E-0.x -8 .,00.93E+0 0 2.3 614E- 0 1 7. 0559E+O 0 4. 6041E+O 0 \ / ~ 
1.~835E+02 ~5.0911E+02 -6.4845E+01 6.7746E+02 4.0912E+02 

~"6~~-3.5"02E+00 -4.4709E-01 4.6709E+00 2.8208E+00 

12 -v.0673E~01 -1.7027E+03 -1.7382E+02 1.6320E+03 2.4142E+03 
\ " / ~ " -4\\72.8E-01 -1.1740E+01 -1.1984E+00 1.1252E+01 1.6645E+01 

, '1~~(5169E+02 -7.2728E+02 -1.6806E+02 9.7897E+02 1.0358E+03 
~ 1.7354E+00 -5.0144E+00 -1.1587E+00 6.7498E+00 7.1418E+00 

14 1.6580E+02 -5.0221E+02 -1.1545E+026.6801E+02 3.6496E+02 
1.1431E+00 -3.4626E+00 ~7.9597E-01 4.6057E+00 2.5163E+00 

15 -1.1726E+03 -4.8875E+03 -6.3248E+02 3.7150E+03 7.0757E+01 
-8.0845E+OO -3.3698E+01 -4.3608E+OO 2.5614E+01 4.8785E-01 
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16 1.8950E+02
1.3066E+00

17 2.7957E+01
1.9275E-01

18 4.2621E+01
2 . 9386E-01

19 1.9275E+02
1.3290E+00

20 3.4137E+02
2.3536E+00

21, -2.2739E+02
-1.5678E+00

22 -1.1200E+02
-7.7225E-01

-5.8363E+02
-4.0240E+00

-5.2449E+02
-3.6162E+00

-5.3946E+02
-3.7195E+00

-6.3767E+02
-4.3966E+00

-5.2526E+02
-3.6216E+00

-2.1138E+03
-1.4574E+01

-1.6656E+03
-1.1484E+01

-1.7592E+02
-1.2129E+00

2 . 5910E+00
1.7864E-02

-7.2332E+01

-4.9871E-01

-2.9370E+02
-2.0250E+00

-2.7881E+02
-1.9224E+00

-2.4453E+02
-1.6860E+00

-4.1001E+0,
-2. 8269E+0o

7.7313E+02 1.1317E+03
5.3306E+00 7.8029E+00

5.5244E+02 9.7715E+02
3.8090E+00 6.7372E+00

5.8208E+02 1.0222E+03
4.0133E+00 7.0475E+00

8.3042E+02 1.0015E+03
5.7256E+00 6<9049-8+i00

8.6663E+02 1\.0628E+03

5.9752E+00 7 -3.278E+0'0

1. 8864\E+03 8'.9000 ýE+2
1/2'3007E+01 6.13163E+00

1\I. 5536E+03 8. 94)~3E+02
1 M0712E\+0-1. .16/48E+00
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16 1.8950E+02 -5.8363E+02 -1.7592E+02 7.7313E+02 1.1317E+03 
1.3066E+00 -4.0240E+00 -1.2129E+00 5.3306E+00 7.8029E+00 

17 2.7957E+01 -5.2449E+02 2.5910E+00 5.5244E+02 9.7715E+02 
1.9275E-01 -3.6162E+00 1.7864E-02 3.8090E+00 6.7372E+00 

18 4.2621E+01 -5.3946E+02 -7.2332E+01 5.8208E+02 1.0222E+03 
2.9386E-01 -3.7195E+00 -4.9871E-01 4.0133E+00 7.0475E+00 

19 1.9275E+02 -6.3767E+02 -2.9370E+02 8.3042E+02 1.0'015E+03 
1.3290E+00 -4.3966E+00 -2.0250E+00 5.7256E+00 6(9 04-8UO 0 

-5.2526E+02 < V 20 3.4137E+02 -2.7881E+02 8.6663E+02 1~0628E+03 

2.3536E+00 -3.6216E+00 -1.9224E+00 
/:-... / 

5.9752E+00~3278E+00 

21 ' -2.2739E+02 -2.1138E+03 -2.4453E+02 1.BB6~03 B.9~'0~~ " '\ -1.5678E+00 -1.4574E+01 -1. 6860E+00 J!.'3~E+01~ .1%3E+O,O 

22 -1.1200E+02 -1.6656E+03 -4.1001E+OQ <.5536E+03 8.9J3E+02 
-7.7225E-01 -1.1484E+01 -2. 8269E{ob 1\0712E:;:O-L/~ .16i8E+00 

~ 

() 
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Table 2-36. Load Case 211, Fabrication Stress,
Normal Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Location Sigma-1 Sigma_2 Sigma_3 PM Pb

1 4.8501E+02 -1.0148E+02 4.1733E+01 5.8649E+02 8.4660E+02

3.3440E+00 -6.9966E-01 2.8774E-01 4.0437E+00 5.8371E+00

7.9194E+00 -2.3676E+01 3.1818E+01 3.1596E+01 <.639/2E,+01

5.4603E-02 -1.6324E-01 2.1938E-01 2.1784E-01 1\.8196E-01

3 6.5146E-01 -9.7676E+00 3.1614E+00 1.0419'E+01 3.\7264E+00

4.4916E-03 -6.7345E-02 2.1797E-02 7.1837E-\02 2.5693\E-02

4 5.1276E+02 -2.7696E+02, -1.7763E+01 7.897,2E+02 1.3865E+03

3.5354E+00 -1.9096E+00 -1.2247E-0'1l 5.4449E+00 9.5595E+00

5 5.7698E+02 -2.8656E+02 -5.4983E+O 8.63'54E+02 1.v3236E+03

3.9781E+00 -1.9758E+00 -3.791°•E-01 5.9539E+-°-°---9.1258E+00

3.5146E+02 -I.0345E+01 8.6866E+01 3.6181E+÷02 6.1937E+02/

2.4232E+00 -7.1328E-02 5.9892E-01---.2.49462+00 4.2704E+00

7 1.4944E+02 4.38/4'5E-01 -,8.9387E-01 1.4900E+02 1.9476E+00

1.0303E+00 .3.0230E-03 -6.163"0,E-03 1.0273E+00 1.3428E-0'2

8 1.4935E+02 <4.093'SE-01 3.72475+00 1.4894E+02 4.4174E-02
1.0297E+00 21.8226E-0-3---2.5681'E-02 1.0269E+00 3.0457E-04

.9 1.493•k-+.02 3.99&7E-0 1.86E0 1.4895E'+02 6.1644E-02

1.0297E+00 -.:7556E;703 /1.3670E-02 1.0270E+00 4.2502E-04,

10 1.49S84E+,0 5.6285E+00 6.3516E+01 1.5547E+02 4.1670E+01

1 1.0331E+0,0 -3 .,88,0,7E-02 4.3792E-01 1.0719E+00 2.8730E-01

3 . 8827 \-01 -1.9083E-01 2.3053E-01 5.7910E-01 4.1352E-01

1 2\5.9\136E,+01 1.9400E+01 3.9125E+01 3.9736E+01 8.5089E+00

4\1.07'7,3'E-01 1.3376E-01 2.6975E-01 2.7397E-01 5.8667E-02

\ \1\3 2.- 5872E+02 -4.8757E+01 6.9335E+01 3.0748E+02 3.2102E+02

1.7838E+00 -3.3617E-01 4.7805E-01 2.1200E+00 2.2133E+00

14 2.4820E+02 -4.9865E+01 7.3710E+01 2.9807E+02 2.5178E+02

1.7113E+00 -3.4381E-01 5.0822E-01 2.0551E+00 1.7360E+00

15 4.0912E+02 9.4841E+01 4.9988E+01 3.1428E+02 1.2156E+01

2.8208E+00 6.5391E-01 3.4466E-01 2.1669E+00 8.3816E-02

2-86 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-36. Load Case 211, Fabrication Stress, 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

2-86 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

4.8501E+02 -1.0148E+02 4.1733E+01 5. 8649E+02 8. 4§,6'OE+02 
3.3440E+00 -6.9966E-01 2.8774E-01 4.0437E+00 5.8371E+OO 

7.9194E+00 -2.3676E+01 3.1818E+01 3.1596E+01 ~63~Ol 
5.4603E-02 -1.6324E-01 2.1938E-01 2.1784E-O~h.8196E-0} 

6.5146E~01 ~9.7676E+00 3.1614E+00 1.041~01 3~~E+0~ 
4.4916E-03 -6.7345E-02 2.1797E-02 7.1837E~02 2.5693E~ 

5.1276E+02 -2. 7696E+02, -1. 7763E+01 ~7'2E+0~. 3~5E+03 \~.~: " \ I 
3.5354E+00 -1.9096E+00 -1. 224/0'1 5~49EV' 5j5E+00 

5.7698E+02 -2. 8656E+02 -5. 498\3E+0~ 8. 63'5~E+02 ~/3236E+03 

3.9781E+00 -1. 9758E+00<8:-3. 791\OE-0~E+-0_O""""""9 .1258E+00 

3.5146E+02 -1.0345E+01 8. 686-.?E+01 3.618117,,"02 6.1937E+02 
2.4232E+00 -7. 1328E-02 5. 9892E-011:--_...2. 4946'E+OO 4. 2704E+00 

~ l~ 
1.4944E+02 4. 31}-4'~\8. 93'1~?~=~;,\ 1. 4900E+02 1.9476E+00 
1.0303E+00 . 3. 0230E-03 -6 .1630V" 1. 0273E+00 1.3428E-02 

1.4935E+02 {.09'~:t ~1jt00 1. 4894E+02 4.4174E~02 
1. 0297E+00 2~. 8226E-0·3 _____ 2. 5681'E-02 1. 0269E+OO' 3. 0457E-04 

1.493'5EorO,2 3 ~JE-~ ~6E+00 1.4895E+02 6.1644E-02 / _______ ,,01 ~ 
1.\297~~ '2 __ ~~1.3670E-02 1.0270E+OO 4.2502E-04 

1.49~4E+f2~5.628517+00 6.3516E+01 1.5547E+02 4.1670E+01 
1.0331E+0,0 -3.,8·8.Q..7E-02 4. 3792E-01 1.0719E+00 2. 8730E-01 

"~31i.+01 (,. 7677E+01 3. 3436E+01 8.3 991E+01 5. 9976E+01 
~8827E~~1. 9083E~01 2. 3053E~01 5. 7910E~01 4 .1352E~01 

12 ~5.9~~*01 1.9400E+01 3.9125E+01 3.9736E+01 8.5089E+00 
~ '" ~. 079,3'~-01 1.3376E-01 2. 6975E-01 2. 7397E-01 5. 8667E-02 

, '1~~~872E+02 -4.8757E+01 6.9335E+01 3.0748E+02 3.2102E+02 > 1. 7838E+00 ~3. 3617E~01 4. 7805E~01 2.1200E+00 2. 2133E+00 

14 2.4820E+02 -4.9865E+01 7.3710E+01 2.9807E+02 2.5178E+02 
1.7113E+OO -3.4381E-01 5.0822E-01 2.0551E+00 1.7360E+00 

15 4.0912E+02 9.4841E+01 .4.9988E+01 3.1428E+02 
2.8208E+00 6.5391E-01 3.4466E-01 2.1669E+00 

1.2156E+01 
8.3816E-02 
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16 2.2502E+01
1. 5515E-01

.17 2.0822E+01
1.4356E-01

18 6.2622E+01
4.3176E-01

19 7.2071E+01
4.9691E-01

20 7.6190E+01

5.2531E-01,

21 2.2184E+01
1.5295E-01

22 3.6010E+02
2.4828E+00

-2.6229E+00
-1.8084E-02

1.5247E+00
1. 0512E-02

-2.5562E+01
-1.7625E-01

-4.2653E+01

-2.9408E-01

-7.0101E+01
-4.8333E-01

-4.5781E+00\

-3.1565E-02

7.9852E+01
5.5056E-01

8.3354E+00
5.7470E-02

-1.3011E+01
-8.9705E-02

-3.2996E+01
-2.2750E-01

1. 2702E+01
8.7580E-02

1. 2497E+01
8. 6166E-02

4. 4874E-01
3.0939E-03

3.4061E+0Q2
2.3484E/+o

2.5125E+01 3.2013E+01
1.7323E-01 2.2073E-01

1.9297E+01 3.2841E+01
1.3305E-01 2.2643E-01

8.8184E+01 1.5707E+02
6.0801E-01 1.0830E+00

1.1472E+02 1.3'128E+02
7.9099E-01 9 ('051 8Ž'01)

<
1.4629E+02 21132E+02/.62E\ \! /

1.0086E+00 1.4570E+00

2 .6762\E+01- 6.4225ýE+0I

1/28452E 01 4.4281E-0

2.8:0ý2E+02 3.5378E+00

1>'9323E>OO .43'92E-02
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16 2.2502E+Ol -2.6229E+00 8.3354E+00 2.5125E+Ol 3.2013E+Ol 
1.5515E-Ol -1.8084E-02 5.7470E-02 1.7323E-Ol 2.2073E-Ol 

.17 2.0822E+Ol 1. 5247E+00 -1.3011E+Ol 1.9297E+Ol 3.2841E+Ol 
1.4356E-Ol 1.0512E-02 -8.9705E-02 1.3305E-Ol 2.2643E-Ol 

18 6.2622E+Ol -2.5562E+Ol -3.2996E+Ol 8.8184E+Ol 1.5707E+02 
4.3176E-Ol .-1.7625E-Ol -2.2750E-Ol 6.0801E-Ol 1.0830E+00 

19 7.2071E+Ol -4.2653E+Ol 1.2702E+Ol 1.1472E+02 1.3'128E+02 
4.9691E-Ol -2.9408E-Ol 8.7580E-02 7.9099E-Ol 9(051-8~Ol 

<V 
20 7.6190E+Ol -7.0101E+Ol 1.2497E+Ol 1.4629E+02 2~132E+02 

5.2531E-Ol -4.8333E-Ol 8.6166E-02 /" / 
1.0086E+OO~4570E+OO 

21 2.2184E+Ol -4.5781E+00 4.4B74E-01 2.676~~1 6.42'i5E~01~ 
\ 

1.5295E-Ol -3.1565E-02 3. 0939E-03 J!.'8~E-Ol",\' 42'~lE-0.J: 

22 3.6010E+02 7.9852E+Ol 3. 4061E+OQ <:. 8025E+02 3. 5378E+00 
2.4828E+OO 5.5056E-Ol 2. 3484E{ob 1~9323E:;:0.0-A. 43'~2E-02 

r~ 
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Table 2-37. Load Case 215, Compression Load (5x weight),
Normal Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Location Sigma_1 Signa_2 Sigma_3 PM Pb

1 2.1427E+00 -1.1561E+02 -1.4779E+01 1.1776E+02 1.766'6E+02

1.4773E-02 -7.9713E-01 -1.0190E-01 8.1190E-01 1.2'180E+00

2 1.3744E+00 -8.9586E+01 1.2265E+01 9.0960E+01 2.65Q2,+OO

9.4765E-03 -6.1767E-01 8.4564E=02. 6.2715E-01 1\.8314E-002

3 -2.6839E+00 -1.0411E+02 4.7691E+00 1.0142E+02 3 170.6E+1

-1.8505E-02 -7.1779E-01 3.2882E-02 6.9929E'-Q1 2.18 61E -01
N

4 2.4483E+02 -3.3867E+02 6.3893E+01 5.835,OE+02 1.0689E+03

1.6880E+00 -2.3351E+00 4.4053E+01 4.0231E00 7.3696E+00

5 2.3313E+02 -3.8544E+02 6.835'9E+01 6.18'57E+02 8.,6548E+02I7
1.6074E+00 -2.6575E+00 4.7132E-0k 4.2649E+-0.0.-5.9673E+00

6 -6..8471E+01 -3.1066E+02 -6.15"55E+01 2. 4219E02 2.9432E+02

-4.7209E-01 -2.1420E+00 -.4.2441E-01l---1.6699E+00 2.0293E+00

7 -2.7875E-01 -1.87/75E+02 - .3815E-01 1.8747E+02 1.1303E+00

-1.9219E-03 -1.2,945E+00 -9.5253_E0 1.2926E+00 7.7932E-03

8 -.878-0 -. /23E02 -2.954-+0 0 1.4894E+02 7.4619E-03

-1.9911E-03 -\.0289E+0-0--1.5152E-02 1.0269E+00 5.1448E-05

9 -2.878§ý-E01 -1.330.3E+02\-1 17E+00 1.3274E+02 5.6833E-01

-1.9845E-03 -9.1722E-01 -8.2163E-03 9.1524E-01 3.9185E-03

10 -3.\2371E,0ý0 -1.ý349<8Eý+02 -3.8109E+01 1.3174E+02 1.9073E+00
-2.2319E-02-- --_9./3,05E-01 -2.6275E-01 9.0834E-01 *1.3150E-02

11 1.,2389E+011-33 9875E+01 -1.9484E+01 5.2263E+01 5.3310E+01
8.5 ý 2\7493E-01 -1.3434E-01 3.6034E-01 3.6756E-01

8._5'41 24z 8 E 3 E

-20559E*01 -8.4795E+01 -2.5724E+01 6.4236E+01 8.7681E+01

•4 7% ,, l-5.8464E-01 -1.7736E--01 4.4289E-01 6.0454E-01

1\3 4'2954E+01 -1.7097E+02 -3.9620E+01 2.1392E+02 2.0468E+02

2.9616E-01 -1.1788E+00 -2.7317E-01 1.4749E+00 1.4112E+00

1 3.6073E+01 -1.4459E+02 -3.8268E+01 1.8066E+02 1.6318E+02
2.4872E-01 -9.9692E-01 -2.6385E-01 1.2456E+00 1.1251E+00

15 -5.6966E+02 -2.5364E+03 -2.8963E+02 1.9667E+03 1.2530E+02

-3.9277E+00 -1.7488E+01 -1.9970E+00 1.3560E+01 8.6392E-01

2-88 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-37. Load Case 215, Compression Load (5x weight), 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

2-88 

1 

2 

3 

4 

5 

6 

7 

2.1427E+OO -1.1561E+02 -1.4779E+Ol 1.1776E+02 1.7~6'6E+02 

1.4773E-02 -7.9713E-Ol -1.0190E-Ol 8.1190E-Ol 1.2~80E+00 

1.3744E+00 -8.9586E+Ol 1.2265E+Ol 9.0960E+Ol ~65~00 
9.4765E-03 -6.1767E-Ol 8.4564E-02, 6.2715E-Ql b.8314E-02 

-2.6S39E+00 -1.0411E+02 4. 7691E+00 1. 014~O~g~'~E+O~ 
-1.8505E-02 -7.1779E-Ol 3.2882E-02 6.9929E~01 2.i861E~ 

2.4483E+02 -3. 3867E+02 6. 3893E+Ol ~5DE+0~. 0:~9E+03 ~:. ~~ " \ I 
1.6880E+00 -2. 3351E+00 4. 40570', 4~31E~. 3j6E+00 

2.3313E+02 -3. 8544E+02 6. 835'\9E+0~ 6 .18'S~E+02 ~/6548E+02 

1.6074E+00 -2.657 5E+00 4. 7132E-0n. 4.2 649E+-0.0..........-5 . 967 3E+0 0 

-6.S471E+01 -3. 1066E+02~5~E+0~11'02 2. 9432E+02 
-4.7209E-Ol -2.1420E+00 -4.2441E-0n.___.1.6699E+00 2.0293E+00 

~ l~ 
-2.7875E-Ol -1. 8~7·~1. 38~5~=~~,\ 1. 8747E+02 1. 1303E+00 
-1.9219E-03 -1.2945E±00 -9. 5253·V 1. 2926E+00 7. 7932E-03 

8 '-2. 8878E-Ol (.49's:Jo2 -~~+OO 1.4894E+02 7. 4619E-03 
-1.9911E-03 -1,. 0289E+00-....:::.1. 5152E-02 1.0269E+00 5.1448E-05 

-2. 8?-83E,,-,O-.l -1 ~'~E+~\'---~;:7E+00 1.3274E+02 5. 6833E-Ol 
-1.\845E-03~9,"~~8.2163E-03 9.1524E-Ol 3.9185E-03 

-3.23~1~1.3498~+02 -3.8109E+Ol 1.3174E+02 1.9073E+00 
-2.2319E-02 -9 ./3·0~5'E-Ol -2.627 5E- 0 1 9.083 4E- 0 1 1.3150E-02 

9 

10 

11 1..23S~+01 ~ 9S7 5E+01 -1. 94S4E+01 5. 2263E+01 5. 3310E+01 

~5~~~-2. 7493E-01 -1.3434E-01 3. 6034Ec 01 3. 6756E-01 

12 ~2.Q559E~Ol -8.4795E+Ol -2.5724E+Ol 6.4236E+Ol 8.7681E+Ol 
~ ~ -~,\)~B~-Ol -5.8464E-Ol -1.7736E-Ol 4.4289E-Ol 6.0454E-Ol 

, '1S~(2954E+Ol -1.7097E+02 -3.9620E+Ol 2.1392E+02 2.0468E+02 
~ 2.9616E-01 -1.17SSE+00 -2.7317E-01 1.4749E+00 1.4112E+00 

14 . 3.6073E+Ol -1.4459E+02 -3.8268E+Ol 1.8066E+02 1.6318E+02 

15 

2.4872E-Ol -9.9692E-Ol -2.6385E-Ol 1.2456E+00 1.1251E+00 

-5.6966E+02 -2.5364E+03 -2.8963E+02 1.9667E+03 1.2530E+02 
-3.9277E+OO -1.7488E+Ol -1.9970E+OO 1.3560E+Ol 8.6392E-Ol 
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16 1.5793E+02
1.0889E+00

17 -9.0350E+01
-6.2294E-01

18 -5.2849E+01
-3.6438E-01

19 1.3227E+02
9.1194E-01

20 1.8855E+02
1.3000E+00

21 -1.2105E+01
-8.3458E-02

22 -2.0024E+02
-1.3806E+00

-3.7569E+02

-2.5903E+00

-3.9564E+02
-2.7278E+00

-2.3151E+02
-1.5962E+00

-2.3816E+02
-1.6421E+00

-2.6087E+02
-1.7986E+00

-1.3020E+02
-8.9767E-01

-7.4053E+02
-5.1058E+00

-6.2233E+01
-4.2908E-01

-3.7640E+01
-2.5952E-01

-2.4716E+01
-1.7041E-01

-4.3004E+01
-2.9650E-01

-5.4248E+01
-3.7403E-01

-1.2899E+01
-8.8933E-02

-2.7267E+0,
-1.8800E+00

5.3361E+02 7.2545E+02
'3.6791E+00 5.0018E+00

3.0529E+02 4.6497E+02
2.1049E+00 3.2059E+00

1.7866E+02 2.6489E+02
1.2318E+00 1.8263E+00

3.7043E+02 5.0360E+02
2.5540E+00 3<"472,2•+o00

4.4942E+02 7 7006E+02

3.0986E÷00 5 -3,094E+00

1.1809E\+02 6\06\73E+01
8$ý1421E-01 4. 18,33E-0,1

<5.402\9E+02 I.263E+02
3 Ž"7252E>\O.0 '8. 717'70E-01
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16 1.5793E+02 -3.7569E+02 -6.2233E+01 5.3361E+02 7.2545E+02 
1.0889E+00 -2.5903E+00 -4.2908E-01 '3.6791E+00 5.0018E+00 

17 -9.0350E+01 -3.9564E+02 -3.7640E+01 3.0529E+02 4.6497E+02 
-6.2294E-01 -2.7278E+00 -2.5952E-01 2.1049E+00 3.2059E+00 

18 -5.2849E+01 -2.3151E+02 -2.4716E+01 1.7866E+02 2.6489E+02 
-3.6438E-01 -1.5962E+00 -1. 7041E-01 1.2318E+00 1. 8263E+00 

19 1.3227E+02 -2.3816E+02 -4.3004E+01 3.7043E+02 5.0"360E+02 
9.1194E-01 -1.6421E+00 -2.9650E-01 2.5540E+00 3(472-2UOO 

< V 
20 1.8855E+02 -2.6087E+02 -5.4248E+01 4.4942E+02 7~7006E+02 

1.3000E+00 -1.7986E+00 -3.7403E-01 
/., / 

3. 098\00~3'~E+00 

21 -1.2105E+01 -1.3020E+02 -1.2899E+01 1.1B09E+02 6.0673",-01) , " -8.3458E-02 -8.9767E-01 -8. 8933E-02 8--:'1~E-01,,\ . 18·rE- 0.J: . 

22 -2.0024E+02 -7.4053E+02 -2. 7267E+OQ <5. 4029E+02 1.2643E+02 
-1.3806E+00 -5.1058E+00 -1. BBOOE{O'o ""Vk70E-01 

r 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-02S, AOS-OSO, AOS-100, and AOS-16S Transport Packages, Rev. B 

2-89 



Table 2-38. Load Case 216, Rod Drop onto Cask,
Normal Conditions of Transport - Model AOS-1 00

Stress (psi/MPa)

Location Sigma 1 Sigma2 Sigma_3 Pm Pb
6.9351E+00 -1.4939E+01 1.9652E+01 2.1874E+01 1.09-5E+01

4.7816E-02 -1.0300E-01 1.3549E-01 1.5082E-01 7.0'982E-02

1.8598E-01 -1.4805E+01 -4.6635E-01 1.4991E+01 4.7396E00+
1.2823E-03 -1.0208E-01 -3.2153E-03 1.0336E-01 3,.2678E-02

3 8.5889E-01 -1.4149E+01 2.5823E-02 1.5007,E+01 1.613,0E+00
5.9218E-03 -9.7551E-02 1.7804E-04 1.0347E .l 1.1121E-02

4 8.4839E+01 -2.1907E+01 5.4474E+01 1.067,5E+02 1.2853E+02

5.8494E-01 -1.5104E-01 -3.7558E-0• 7.3599E-01 8..862oE-01

4.7845E+01 -1.4411E+01 4.550'1E+0'1 6.22'56E+01 4./7272E+01
3.2988E-01 -9.9357E-02 3.137ý2E-01 4.2924EE-0_-1-3.2593E-01

5.7487E+00 -6.9224E+01< 23§31E+0 74973E01 5.0121E+01
3.9636E-02 -4.7728E-01 1.6500E-011 5.1692E-01 3.4557E-01

7 6591-2-4.7796,2E+01 -9 5\08-0 4.7896E+01 7.4163E-01

-4.5485E-04 -3. '068E-01 -6.5781-E-03 3.3023E-01 5.1134E-03

-5.7404E-02 3.374'4 01 -5.5923E01 -3.3686E+01 1.4710E-02
-3.9579E-04 -2\.3265E-0-1 3.8557E-03 2.3226E-01 1.0142E-04

9 -5.137'ý-02 -2ý5\449E+01- 3 0394E-01 2.5398E+01 4.3382E-02

-3.'424E-04 -5,.7547E-01 d2.0956E-03. 1.7511E-01 2.9911E-04

10 -8.5508Eg\02-2.0945E+-01 -6.0977E+00 2.0860E+01 2.5782E+00
-5.8956E-0,4 -1.44,41'E-01 -4.2042E-02 1.4382E-01 1.7776E-02

11 2.7807E+00c' -5 0059E+00 -1.4611E+00 7.7866E+00 8.8785E+00

1 \\702 3.4514E-02 -1.0074E-02 5.3687E-02 6.1215E-02

1 -1.8020E'-00 -9.3999E+00 -2.2058E+00 7.5980E+00 8.1777E+00
-. \.24ý2,4E-02 -6.4810E-02 -1.5208E-02. 5.2386E-02 5.6383E-02

1\3 8e2108E+00 -2.4248E+01 -3.4108E+00 3.2459E+01 2.7914E+01
5.6611E-02 -1.6718E-01 -2.3517E-02 2.2380E-01 1.9246E-01

1 7.5774E+00 -2.1016E+01 -3.2835E+00 2.8593E+01 2.8007E+01

5.2245E-02 -1.4490E-01 -2.2639E-02 1.9714E-01 1.9310E-01

15 -6.7742E+02 -3.9685E+03 -2.3188E+02 3.2911E+03 6.1380E+02
-4.6707E+00 -2.7362E+01 -1.5988E+00 2.2691E+01 4.2320E+00

2-90 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-38. Load Case 216, Rod Drop onto Cask, 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

2-90 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

6.9351E+00 -1.4939E+Ol 1.9652E+Ol 2.1874E+Ol 1.0~9'5E+Ol 

4.7816E-02 -1.0300E-Ol 1.3549E-Ol 1.5082E-Ol 7.0982E-02 

1.8598E-Ol -1.4805E+Ol -4. 6635E-Ol 1.4991E+Ol {,73QOO 
1.2823E-03 -1.0208E-Ol -3. 2153E-03 1.033/01 3,. 2678E-02 

8.5889E-Ol -1.4149E+Ol 2. 5823E-02 1. 5007'E+001 ~.OE+O~ 
5.9218E-03 -9.7551E-02 1.7804E-04 1.0347E~01 1~112IE~ 

8.4839E+Ol -2.1907E+Ol 5. 4474E+Ol ~75E+0~. 2~3E+02 
\':' ~~ " \ I 

5.8494E-Ol -1.5104E-Ol . 3. 755,Ot 9~99EV8. 8/0E-Ol 

4.7845E+Ol -1.4411E+Ol 4.55~lE+Ol 6.2Z§6E+Ol 4.n272E+Ol 
3.2988E-Ol -9. 9357E-02 3 .137bE-0~ 4. 2924E--0_l~{ 2593E-Ol 

5.7487E+00 -6.9224E+Ol ~9~lE+0~-~~01 5.0121E+Ol 
3.9636E-02 -4. 7728E-Ol \~: ~~00E-01L~2E-Ol 3. 4557E-Ol 

-6.5971E-02 -4. 7~62~;:'\9~Q.8~=~~,\ 4. 7896E+01 7. 4163E-01 
-4.5485E-04 -/'068E-Ol -6. 5781,V 3. 3023E-Ol 5.1134E-03 

-5. 7404E-02 <3. 37'~!c)1 -~37013. 3686E+Ol 1.4710E-02 
-3.9579E-04 -2,. 3265E-0'1~7E-03 2. 3226E-Ol 1.0142E-04 

-5 .129E~0~2 ~.'(.E+~~. 0394E-01 2. 5398E+01 4. 3382E-02 
-3. §424E-04 -l .. 7547E~-'2. 0956E-03 1.7511E-Ol 2. 9911E-04 

-8.;'~8~2~01 -6.0977E+00 2.0860E+01 2.5782E+00 
-5.8956E-0,4 -1 A4ilE-Ol -4. 2042E-02 1.4382E-Ol 1.7776E-02 

2.780~+00~0059E+00 -1.4611E+00 7.7866E+00 8.8785E+00 
~91~~-3 .4 514E- 02 -1. 007 4E- 02 5.3 687E- 02 6 .1215E- 02 

12 -~.8020E~00 -9.3999E+00 -2.2058E+00 7.5980E+00 8.1777E+00 

~ ~ -J\~4'2'4'~-02 -6. 4810E-02 -1.5208E-02. 5. 2386E-02 5. 6383E-02 

, '1S~(2108E+00 -2.4248E+Ol -3.4108E+00 3.2459E+Ol 2.7914E+Ol 
~ 5.6611E-02 -1.6718E-01 -2.3517E-02 2.2380E-01 1.9246E-01 

. 14 7.5774E+00 -2.1016E+Ol -3.2835E+00 2.8593E+Ol 2.8007E+Ol 
5.2245E-02 -1.4490E-Ol -2.2639E-02 1.9714E-Ol 1.9310E-Ol 

15 -6.7742E+02 -3.9685E+03-2.3188E+02 3.2911E+03 6.1380E+02 
-4.6707E+00 -2.7362E+Ol -1.5988E+00 2.2691E+Ol 4.2320E+00 
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16 1.3538E+02
9. 3340E-01

17 2.2037E+00
1.5194E-02

18 -7.9413E+00
-5.4753E-02

19 3.0973E.+01
2.1355E-01

20 4.9085E+01
3.3843E-01

21 -3.9030E-01
-2.6910E-03

22 2.0708E+02
1.4278E+00

-2.8598E+02
-1.9718E+00

-2.4495E+02
-1.6888E+00

-8.1786E+01
-5.6390E-01

-3.5211E+01
-2.4277E-01

-4.1864E+01
-2.8864E-01

-5.5047E+00
-3.7954E-02

-3.0796E+03
-2.1233E+01

-4.2928E+00
-2.9598E-02

4. 4627E+01
3 .0770E-01

-1.8869E+01
-1.3009E-01

-1.9758E+00
-1.3623E-02

-1.3974E+01
-9.6346E-02

-4.1901E-01
-2.8889E-03

-6.3347E+0,
/-I

-4. 3676E+00

4.2136E+02 6.3646E+02
2.9052E+00 4.3882E+00

2.4715E+02 4.3387E+02
1.7040E+00 2.9914E+00

7.3845E+01 1.6264E+01
5.0914E-01 1.1214E-01

6.6184E+01 7.1/670E+01
4.5633E-01 4941,5-E -01<
9.0948E+01 1\1526E+0
6.2707E 01 \\969Eo'

5.1144E+.oo 2.5677E+0
3<C'5 2 63E -0\2 1. 77,04E0,2>

3.2866E+03 3.9244E+03
2>2661E+0i2.70'5'8E+01

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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16 1.3538E+02 -2.8598E+02 -4.2928E+00 4.2136E+02 6.3646E+02 
9.3340E-01 -1.9718E+00 -2.9598E-02 2.9052E+00 4.3882E+00 

17 2.2037E+00 -2.4495E+02 4.4627E+01 2.4715E+02 4.3387E+02 
1.5194E-02 -1.6888E+00 3.0770E-01 1.7040E+00 2.9914E+00 

18 -7.9413E+00 -8.1786E+01 -1.8869E+01 7.3845E+01 1.6264E+01 
-5.4753E-02 -5.6390E-01 -1.3009E-01 5.0914E-01 1. 1214E-01 

19 3.0973E+01 -3.5211E+01 -1.9758E+00 6.6184E+01 7. H70E+01 
2.1355E-01 -2.4277E-01 -1.3623E-02 4.5633E-01 4~94~5E>01 < V 20 4.9085E+01 -4.1864E+01 -1.3974E+01 9.0948E+01 1~1526E+02 

3.3843E-01 -2.8864E-01 -9.6346E-02 
/.'" . / 

6. 2707E-0~~9'~E-01 

21 -3.9030E-01 -5.5047E+00 -4.1901E-01 5."4~~0 2.5~77E'0~~ 
-2.6910E-03 -3.7954E-02 -2. 8889E-03 3~5263E-02\. 77,04E-02 

22 2.0708E+02 -3.0796E+03 -6.334 7E+OQ ~. 2~E+03 3. 92tE+03 
1.4278E+00 -2.1233E+01 -4. 3676E{0'o 2~661E:;:0.1~. 70'~8E+01 

~ 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-39. Load Case 221, Forward 5g Vibration Inertia Load,
Normal Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 PM Pb

1 5.0909E+01 5.7642E+00 -7.4686E+00 7.3611E+01 1.733"IE+01
3.51•0oE-01 3.9743E-02 -5.1494E-02 5.0753E-01 1.1950E-01

2 3 443 E+0 1. 634 +01 -9.4984E+00 5.7436E+02 ý2.15<69DO

2.3745E+00 1.2848E-01 -6.5489E-02 3.9601E+00 1\.4871E+00

3 2.4736E+01 -8.3144E+00 -2.9517E+01 8.1230E+01 2.720.6E+01

1.7055E-01 -5.7326E-02 -2.0351E-01 5.6006E\o1 1.8758E-01

4 1.6947E+01 -2.7233E+01 -8.4872E+01 8.444.1E+01 1.0241E+02

1.1685E-01 -1.8777E-01 -5.8517 110f 5.8220E-01 7'.060'7E-01

5 1.3253E+01 -1.7093E+01 -5.685'9E+0' 7.5646E+01 7.,6701E+01
9.1377E-02 -1.1785E-01 -3.92063E-0A 5.2156E=0.1-5.2883E-01

6 2.0642E+01'-5.1415E+00 2.1&02E+01 5.4079E+01 4.1115E+01

1.4232E-01 -3.5450E-02 -,1.4894E-0l---3.728&E-01 2.8348E-01

7 7.6258E+00 3.258OE+00 -1.29,95E+00 8.9820E+00 1.9285E+00
5.2578E-02 2.2/463E-02 -8.960\0E0 6.1928E-02 1.3297E-02

8 5.1941E+00 <2.342/1E-01 -3.2647E-01 5.5107E+00 7.4209E-02
3.5812E-02 1\.6148E-0-3--2.2510E-03 3.7995E-02 5.1165E-04

9 5.189'gE-i.00 1.751,6E+00\-2 2843E+00 7.4091E+00 2.0879E+00

3.5779E-02 --. 2077E-02 -1.5750E-02 5.1084E-02 1.4396E-02

10 1.9129E÷1 1. 217ý0+01 -6.4041E+00 3.0963E+01 2.4016E+01
1.3189E-0,1 8.ý,9,1iE-02 -4.4155E-02 2.1348E-01 1.6558E-01

11 2.4083E+01 7'2850E+00 -1.0193E+01 3.4195E+01 5.8023E+00

1.6605E-01 5.0228E-02 -7.0278E-02 2.3577E-01 4.0006E-02

-12 21603E:i-01 5.6274E+00 -1.0872E+01 3.2703E+01 3.0867E+01
1\.48'.E-01 3.8799E-02 -7.4963E-02 2.2548E-01 2.1282E-01

13 6 >4750E+01 2.4882E+01 -1.0147E+00 6.5764E+01 5.7776E+01
4.4643E-01 1.7156E-01 -6.9959E-03 4.5343E-01 3.9835E-01

1 6.6044E+01 2.3689E+01 1.5545E-01 6.5889E+01 4.2765E+01
4.5536E-01 1.6333E-01 1..0718E-03 4.5429E-01 2.9486E-01

15 8.1629E+00 3.1123E+00 -9.8210E+00 1.7984E+01 2.8190E+00
5.6281E-02 2.1458E-02 -6.7713E-02 1.2399E-01 1.9436E-02 0

2-92 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-39. Load Case 221, Forward 5g Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

2-92 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

5.0909E+01 5. 7642E+00 -7. 4686E+00 7. 3611E+01 1. 7~3'lE+01 
3.5100E-01 3.9743E-02 -5.1494E-02 5.0753E-01 1.Y950E-01 

3.4439E+02 1.8634E+01 -9.4984E+00 5.7436E+02 ~15~02 
2.3745E+00 1.2848E-01 -6.5489E-02 3.960~00 ~.4871E+00 

2.4736E+01 -8.3144E+00 -2. 9517E+01 8.1230E+0~'~~E+~ 
1.7055E-01 -5.7326E-02 -2.0351E-01 5.6006E~01 1.8~8E~ 

1.6947E+01 -2.7233E+Ol -8.4872E+01 ~41E+0~.0241E+02 ~~. ~;: " \ I 
1.1685E-01 -1.8777E-01 -5.851 7°\ 5~20E~. 0j7E-01 

1.3253E+01 -1.7093E+01 -5.68~9E+0[ 7.56~6E+01 7~6701E+01 

9.1377E-02 -1.1785E-01 -3. 920bE-0~ 5. 215~E--0.1 __ S. 2883E-01 

2.0642E+01-5.1415E+00~?01E+0~·~'01 4.1115E+01 
1.4232E-01 -3. 5450E-02 -.1. 4894E-0[[:-___ ~6E-01 2. 8348E-01 

7.6258E+00 3. 2586.:~;;'\~9.~5~:~~\ 8. 9820E+00 1. 9285E+00 
5.2578E-02 2. 2{63E-02 -8. 96 0 O'V 6.1928E-02 1.3297E-02 

5.1941E+00 ~34~~~1 -~7~01 5.5107E+00 7.4209E-02 
3.5812E-02 ~.6148E-03~~OE-03 3.7995E-02 5.1165E-04 

5 .1~9·3ET0..Q.... 1 ~N(E+~~. 2843E+00' 7. 4091E+00 2. 0879E+00 
3. 5'779E-02~ .. 2077E~-"1. 5750E-02 5.1084E-02 1.4396E-02 

2.4083E+01 7:2850E+00 -1.0193E+01 3.4195E+01 5.8023E+00 

1. ~?9~~ 1.~1 -6. 4041E+00 3. 0963E+01 2. 4016E+01 
1. 318\E-~0.J: 8 ./3·9.~YE-02 -4. 4155E-02 2.1348E-01 1.6558E-01 

~ 1. 6'6~\.01 5. 0228E-02 -7. 0278E-02 2. 3577E-01 4. 0006E-02 

12~~603E~01 5.6274E+00 -1.0872E+01 3.2703E+01 3.0867E+01 
\ " / ~ '" 1\ 489.5'E-01 3. 8799E-02 -7. 4963E-02 2. 2548E-01 2.1282E-01 

, '1S~~750E+01 2.4882E+01 -1.0147E+00 6.5764E+01 5.7776E+01 ::> 4.4643E-01 1.7156E-01 -6.9959E-03 4.5343E-01 3.9835E-01 

14 6.6044E+01 2.3689E+01 1.5545E-01 6.5889E+01 4.2765E+01 
4.5536E-01 1.6333E-01 1.0718E-03 4.5429E-01 2.9486E-01 

15 8.1629E+00 3.1123E+00 -9.8210E+00 
5.6281E-02 2.1458E-02 -6.7713E-02 

1.7984E+01 2.8190E+00 
1.2399E-01 1.9436E-02 
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16 2.6435E+01
1. 8226E-0i

17 2.4223E+01
1. 6701E-01

18 2.2931E+01
1. 5810E-01

19 6.7283E+00
4.6390E-02

20 6.5938E+00
4.5463E-02

21 2.5305E+01
1.7447E-01

22 2.8439E+01
1.9608E-01

3. 9816E+00
2.7452E-02

2 . 8615E+00
1.9729E-02

5.8844E+00
4.0571E-02

-6.6636E+00
-4.5944E-02

-4.3351E+00
-2.9890E-02

-4.,7890E+00
-3.3019E-02

1.0083E+01
6.9520E-02

-1.6387E+01
-1.1299E-01

-9.1621E+00
-6.3171E-02

-1.9777E+01
-1.3635E-01

-3.3925E+01
-2.3390E-01

-3.8818E+01
-2.6764E-01

-3.8929E+01'
-2.6840E-01

-1.0418E+01
/ I

-7. 1827E 02

3. 6515E+01
2. 5176E-01

3 .4105E+01

2.3515E-01

4. 2707E+01
2. 9446E-01

3. 7309E+01
2 . 5724E-01

4. 4889E+01
3 . 0 o95 0E01

6. 4078\E*01

4. 7647E+01
3.2851E-01

3. 8845E+01
2. 6783E-01

4. 8003E+01
3. 3097E-01

2.N726E+01

1i
1i
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16 2.6435E+01 3.9816E+00 -1.6387E+01 3.6515E+01 4.7647E+01 
1.8226E-Ol 2.7452E-02 -1.1299E-01 2.5176E-01 3.2851E-01 

17 2.4223E+01 2.8615E+00 -9.1621E+00 3.4105E+01 3.8845E+01 
1.6701E-01 1.9729E-02 -6.3171E-02 2.3515E-01 2.6783E-01 

18 2.2931E+01 5.8844E+00 -1.9777E+01 4.2707E+01 4.8003E+01 
1.5810E-01 4.0571E-02 -1.3635E-01 2.9446E-01 3.3097E-01 

19 6.7283E+00 -6.6636E+00 -3.3925E+01 3.7309E+01 2.7/426E+01 
4.6390E-02 -4.5944E-02 -2.3390E-01 2.5724E-01 /.89 :1-oE=:>o 1 

20 6.5938E+00 -4.3351E+00 -3.8818E+01 
<V 

4.4889E+01 4",2442E+Ol 
4.5463E-02 -2.9890E-02 -2.6764E-01 

/'" •... / 

3. 0950E-01~9263E-'0-l 

21 2.5305E+01 -4 . .7890E+00 -3.8929E+01 6. 407~01 6. 6~E,\01> " ." 1. 7447E-01 -3.3019E-02 -2. 6840E-01 ,Y.'4180E-01~. 61'04E-O.} 

22 2.8439E+01 1.0083E+01 -1. 0418E+Ol1 <:. 8~E\.01 4. 69d7E+01 
1.9608E-01 6.9520E-02 -7. 1827E,(ob 2':-6782E-O-L--/). 23'S5E-01 

~ 
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Table 2-40. Load Case 222, Lateral 5g Vibration Inertia Load,

Normal Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Location Sigma_l Sigma_2 Sigma_3

1 7.1240E+01 1.3291E+01 -3.0511E+01
4.9118E-01 9.1636E-02 -2.1037E-01

2 6.2732E+01, 1.3877E+01 -3.0223E+01
4.3252E-01 9.5678E-02 -2.0838E-01

3 7.1425E+01 -1.4215E+00 -3.0956E+01

4.9246E-01 -9.8012E-03 -2.1343E-01

PM Pb

8.2260E+01 2.85•88E+01

5.6716E-01 1.9'897E-01

7.2012E+01 <2.81<52+,+01
4.9650E-01 1\.9414E-01

8.2167'E+01 2.812,8E+01
5.6652E-01 1.9394E-01

4 6.7309E+01 8.0916E+00 -1.9100E+00§ 7.3802E+01
4.6408E-01 5.5790E-02 -1.3169E-0-2 5.0885E-01

5 4.9247E+01 8.0436E+00 2.44712E+0O 7.18'73E+01I K
3.3955E-01 5.5458E-02 1.687'3E-02 4.9555E-0.1I

6 2.0494E+01 4.1996E+00 -1.99"I3E+OO3.o4243E,01

1.4130E-01 2.8955E-02 -. 1.3729E-02--2.3610E-01

7 4.1164E+00 2.051o6E+0 o-3.9530E+00 5.2087Eo+00
2.31-02 6.4'145E-02 -2.7255E0 .. 93-02

8 4.4437E+00 -1. 33'0 0 0 -4.430E+0 5.1907E+00

3.0638E-02 -1\.0570E-02 --3*3.055'E-02 3.5788E-02

9 4.564'oE+00 2.3433E+0\ o- 4226E+00 5.4564E+00

3.1 4 68E- 02"E -1,.L6156E-02 -;3.0493E-02 3.7620E-02

10 1.04+ýVl 2:2139ýE,+00-4.4435E+00 2.4125E+01

8.3315E-0.2 1.,5-2,64E-02 -3.0637E-02 1.6633E-01

11 9.,2518E+00 1.3516E+00 -3.2457E+00 1.3203E+01

6.ý789E\-02 9.3189E-03 -2.2378E-02 9.1029E-02

1.2 9\.6ý111E+00 5.5150E-01 -2.4205E+00 1.2032E+01

2 9 "
\ \

6\.62'66E-02 3.8025E-03 -1.6689E-02 8.2955E-02

1\3 3.'2253E+01 2.4577E+00 -2.9153E-01 4.1451E+01

2.2238E-01 1.6946E-02 -2.0100E-03 2.8580E-01

14 3.4636E+01 2.8244E+00 -3.2610E+00 3.7929E+01

N'* 3892E+01
3. 7157E-01

3.,4502E+01
'2. 3789E-01

1. 3430E+01
9.2597E-02

9 . 6752E-01
6.6708E-03

7.2393E-01
4. 9913E-03

1. 1768E+00
8. 1136E-03

4. 2212E+00
2. 9104E-02

1.0480E+01

7.2256E-02

1.3278E+01
9. 1545E-02

8. 1757E+00
5.6370E-02

1. 9413E+01
1.3385E-01

8. 7405E+01
6. 0264E-01

2.3881E-01 1.9474E-02 -2.2484E-02

4.1010E-01 -4.0859E+01

2.8276E-03 -2.8171E-01

2 .6151E-01

9. 3009E+01
6. 4127E-01

15 5.2150E+01
3. 5956E-01

2-94

I
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Table 2-40. Load Case 222, Lateral 5g Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

2-94 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

7.1240E+01 1.3291E+01 -3. 0511E+01 8. 2260E+01 2. 8~!;)'8E+01 
4.9118E-01 9.1636E-02 -2.1037E-01 5. 6716E-01 1.9'897E-01 

6.2732E+01 1.3877E+01 -3.0223E+01 7.2012E+01 ~81~01 
4.3252E-01 9.5678E-02 -2.0838E-01 4.9650E-0~b.9414E-0} 

7.1425E+01 -1.4215E+00 -3.0956E+01 8.216~01 2~~E+0~ 
4.9246E-01 -9.8012E-03 -2.1343E-01 5.6652E~01 1.9~4E~ 

6.7309E+01 8.0916E+00 -1.9100E+00 ~02E+0~.3892E+01 ~~.~~' " \' 
4.6408E-01 5. 5790E-02 -1. 316/0', !;)~85EV' 7j7E-Ol 

4.9247E+01 8. 0436E+00 2.44 7\2E+Op 7 . 189-,(E+01 ~A502E+01 

3.3955E-01 5. 5458E-02 1.6873E-OQ 4. 9555E·--0.1,............2. 3789E-01 
\~ , 

2.0494E+01 4.1996E+00~1JE+00 3.4243~~01 1.3430E+01 
1.4130E-01 2. 8955E-02 -.1. 3729E-o2 _____ ~~.:~}'oE-01 9. 2597E-02 

~~ l , 
4.1164E+00 2.05Y6E+00 -'i3.9530~EOO 5.2087E+00 9.6752E-01 

, / " 2.8381E-02 1.4'145E-02 -2.7255E-02 3.5913E-02 6.6708E-03 

4. 4437E+00 ?S3',s:100 -~0~+005 .1907E+00 7. 2393E-01 
3.0638E-02 -b. 0570E-O.2~7E-02 3. 5788E-02 4. 9913E-03 

, ~ ~ 
4. 514":fE't-O~ 2. 343'~E+OO ~. 4226E+OO 5. 4564E+OO 1.1768E+OO 
3. :t468E-02 "--1 .. 6156E~-'3. 0493E-02 3. 7620E-02 8.1136E-03 

1. ~\84~~ 2 ~OO -4. 4435E+00 2. 4125E+01 4. 2212E+00 
8.33\E-02 1.b2-€,4'E-02 -3. 0637E-02. 1.6633E-01 2. 9104E-02 

9 ",2518E+00 G. 3516E+00 -3. 2457E+00 1.3203E+01 1.0480E+01 
~J~~9.3189E-03 -2.2378E-02 9.1029E-02 7.2256E-02 

12 ~~.6111E~00 5.5150E-01 -2.4205E+00 1.2032E+01 1.3278E+01 
\ " / 

~ '" 6\ 62'6.6E-02 3. 8025E-03 -1.6689E-02 8. 2955E-02 9.1545E-02 

, "1S~~253E+01 2.4577E+00 -2.9153E-01 4.1451E+01 8.1757E+00 
~ 2.2238E-01 1.6946E-02 -2.0100E-03 2.8580E-01 5.6370E-02 

14 3.4636E+01 2.8244E+00 -3.2610E+00 3.7929E+01 1.9413E+01 
2~3881E-01 1.9474E-02 -2.2484E-02 2.6151E-01 1.3385E-01 

15 5.2150E+01 
3.5956E-01 

4.1010E-01 -4.0859E+01 
2.8276E-03 -2.8171E-01 

9.3009E+01 
6.4127E-01 

8.7405E+01 
6.0264E-01 
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16 1.8389E+01
1.2679E-01

17 7.8532E+00
5. 4146E-02

18 1.0765E+01
7.4224E-02

19 2.4575E+01
1. 6944E-01

20 2.3090E+01
1. 5920E-01

21 2.1791E+01
1. 5024E-01

22 1.2330E+01
8.5012E-02

5. 2528E-01
3. 6217E-03

3. 7195E+00
2.5645E-02

3. 7921E+00
2. 6145E-02

1.7395E+00
1. 1994E-02

6. 1382E-01
4.2322E-03

1.2672E+00
8.7371E-03

7.9553E-01
5. 4850E-03

-4.7004E+00
-3.2408E-02

-6.4676E+00
-4.4592E-02

-1.0762E+01
-7.4201E-02

-5.7261E+00

-3.9480E-02

-3.2827E+00
-2.2633E-02

-5.7778E+00
-3.9836E-02

-3.1981E+00
-2. 2050E6 0£2

2.3093E+01 8.9575E-01
1.5922E-01 6.1760E-03.

1.4321E+01 9.1741E-01
9.8739E-02 6.3253E-03

1.8925E+01 1.1053E+01
1.3048E-01 7.6209E-02

3.0303E+01 4.0'855E+00
2.0893E-01 2< 8 1 69'ý0 2

2.6382E+01L 8 9109E+00
1.8190E -01 6.1438-0'2

1•90-08E-01 1.99,95E-0,I

<1.5528E+01 1.6344E+01
1>0706Eb'0-1 /1.12/69E-01
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16 1.8389E+Ol 5.2528E-Ol -4.7004E+00 2.3093E+Ol 8.9575E-Ol 
1. 2679E-Ol 3.6217E-03 -3.2408E-02 1.5922E-Ol 6 .1760E-03, 

17 7.8532E+00 3.7195E+00 -6.4676E+00 1.4321E+Ol 9.1741E-Ol 
5.4146E-02 2.5645E-02 -4.4592E-02 9.8739E-02 6.3253E-03 

18 1.0765E+Ol 3.7921E+00 -1.0762E+Ol 1.8925E+Ol 1.1053E+Ol 
7.4224E-02 2.6145E-02 -7.4201E-02 1.3048E-Ol 7.6209E-02 

19 2.4575E+Ol 1.7395E+00 -5.7261E+00 3.0303E+Ol 4.0'855E+00 
1.6944E-Ol 1.1994E-02 -3.9480E-02 2.0893E-Ol 2(816'9V02 

2.3090E+Ol 6.1382E-Ol -3.2827E+00 
<'V 

20 2.6382E+Ol 8,9109E+00 
1.5920E-Ol 4.2322E-03 -2.2633E-02 /''' . / 

1.8190E-Ol~1~E~02 

21 2.1791E+Ol 1.2672E+00 -5.7778E+OO 2. 756~01 ·2. 9001E'.01) 
. " " 1.5024E-Ol 8.7371E-03 -3. 9836E-02 y:'9~E-Ol,,\"' 99'rE-O,} 

22 1.2330E+Ol 7.9553E-Ol -3 .1981E+OP <.. 5528EZOI 1.6344E+Ol 
8.5012E-02 5.4850E-03 -2.2050E,(OQ 1':0706E..,O.I"/I.12i9E-01 

~ 
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Table 2-41. Load Case 223, Vertical 10g Vibration Inertia Load,
Normal Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Location Sigma-1 Sigma_2 Sigma_3 PM Pb

1 3.0180E+02 2.8538E+01 -5.4872E+01 3.5667E+02 1.713"4E+02

2.0808E+00 1.9676E-01 -3.7833E-01 2.4592E+00 1.IZ814E+00

2 4.2561E+02 6.7936E+01 -6.0491E+01 4.6940E+02< ý159<0ý32,02

2.9345E+00 4.6840E-01 -4.1707E-01 3.2364E+00 1\,.0965E+00

3 2.8303E+02 2.4884E+01 -5.2951E+01 3.3598,E+0\21i.895Eý+02

1.9514E+00 1.7157E-01 -3.6509E-01 2.3165Eo-00 1.3097E+00

4 2.5420E+02 1.4099E+01 -3.9771E+01 2 9397E+02 1.1722E+02

1.7526E+00 9.72088-02 -2.7421E-0'1l 2.0268E-+00 8.081!9E-01

5 1.9543E+02 8.9608E+00 -2.699.6E+O 3.00,35E+02 5.o1008E+01

1.3474E+00 6.1783E-02 -1.8613E-O I 2.0708E+-0.l-3.5169E-01

6' 8.6192E+01 -9.6650E+00 -. 40-46E+01 1. 31ý31E 02 352E0

5.9427E-01 -6.6638E-02 -3.7263E-01---9.0533'E-01 2.4287E-01

7 1.7269E+01 -1.37,5'OE÷0 1 I 2Q3632E+01 3.1355E+01 7.9298E'+00

1.1906E-01 -9.4'805E-02 -1.,6294E-01 2.1619E-01 5.4674E-02

8 1.5054E+01 --12528E+I1 -2.0692E+01 2.8612E+01 9.0397E+00

1.0379E-01 -8,.6376E-0-2---I1.4267E-01 1.9727E-01 6.2326E-02

9 1.3797Ei+.01 -1.2554E+01 -2.0670E+01 2.7380E+01 1.0080E+01

9.5'128E-02 -&8.6556E-02 -1.4251E-01 1.8878E-01 6.9497E-02

10 2 .7ý9\565+ý01ý -1.:4 9 37E+01 -2. 9 7115E+ 01 4'.6498E+01 2.0733E+01

1.9275E-0,1 -1',0-2,99E-01 -2.0485-01 3.2059E-01 1.4295E-01

11 5 .37785E+01 2. 0405E+00 -2.2598E+01 7.6384E+01 3.8214E+01

3.7..o84 '•.1 \ 1 '4069Eo02 -1.5581E-01 5.2665E-01 2.6347E-01

12 4.5388E'+0-1 -2.7830E+00 -2.8124E+01 7.3512E+01 3.0122E+01

3\.12'914E-01 -1.9188E-02 -1.9391E-01 5.0685E-01 2.0768E-01

1\3 1.3317E+02 2.1117E+00 -1.6603E+01 1.5956E+02' 1.7672E+01

9.1821E-01 1.4559E-02 -1.1447E-01 1.1001E+00 1.2184E-01

14 1.4150E+02 5.7231E+00 -2.4676E+01 1.6617E+02 4.7456E+01

9.7558E-01 3.9460E-02 -1.7013E-01 1.1457E+00 3.2720E-01

15 1.1289E+02 -1.7151E+01 -7.5450E+01 1.8834E+02 1.7633E+02

7.7834E-01 -1.1825E-01 -5.2021E-01 1.2986E+00 1.2157E+00

2-96 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, andAOS-165 Transport Packages, Rev. BI

Table 2-41. Load Case 223, Vertlcal10g Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

2-96 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

3.0180E+02 2.8538E+01 -5.4872E+01 3.5667E+02 1.7~3~E+02 

2.0808E+00 1.9676E-01 -3.7833E-01 2.4592E+00 1.Y814E+00 

4.2561E+02 6.7936E+01 -6.0491E+01 4.6940E+02 ~59~02 
2.9345E+00 4.6840E-01 -4.1707E-01 3.2364E+OO ~.0965E+00 

2.8303E+02 2. 4884E+01 -5. 2951E+01 3. 359~0~1 ~9.sE+0~ 
1.9514E+00 1.7157E-01 -3.6509E-01 2.3165E~00 1:3~7E~ 

2.5420E+02 1.4099E+01 -3.9771E+01~9~E+0~.1722E+02 
1.7526E+00 9. 7208E-02 -2. 7421E-0'l 2~68E~. 0Y9E-01 

r.9543E+02 8. 9608E+00 -2.699£0[1 3. 00'3-(E+02 5./1008E+01 
1.3474E+00 6.1783E-02 -1. 861bE-0~ 2. 07 0 8E+_0.0"'------{ 5169E-01 

8.6192E+01 -9. 6650E+00~?41E+0~~+02 3. 5225E+01 
5. 9427E- 0 1 -6.663 8E- 02 -,3.72 63E-0!l.---.9 . 0533'E-01 2.42 87E- 0 1 

~ l~ 
1.7269E+01 -1. 3?,.5·6i:C;·;:"\2. 3632!:~~\ 3 .1355E+01 7. 9298E+00 
1.1906E-01 -9. 4'805E-02 -1. 629'4V 2.1619E-01 5. 4674E-02 

1. 5054E+01 {.2S,:t -~2'f'-01 2. 8612E+01 9. 0397E+00 
1. 0379E-01 -8'~76E-~--.::.~7E-01 1.9727E-01 6. 2326E-02 

1.3797E1-01 -1.2554E+00,2.0670E+01 2.7380E+01 1.0080E+01 
/ "'-- " " 9.\128~~8 __ ~~~1.4251E-01 1.8878E-01 6.9497E-02 

2.79~6E+f1~1.49377+01 -2.9711E+01 4.6498E+01 2.0733E+01 
1.927\E-0,): -1.,0-2,99E-01 -2. 0485E-01 3. 2059E-01 1.4295E-01 

5~785E+01 ~04:5E+00 -2.2598E+01 7.6384E+01 3.8214E+01 
~ 3. 7'0~~-1. 4069E;-02 -1.5581E-01 5. 2665E-01 2. 6347E-01 

12 \i:S388E;r01 -2.7830E+00 -2. 8124E+01 7. 3512E+01 3. 0122E+01 

~ ~ J-\~'9.4'~-01 -1.9188E-02 -1.9391E-01 5. 0685E-01 2. 0768E-01 

" \S~"~/'3317E+02 2. 1117E+00 -1.6603E+01 1.5956E+02' 1.7672E+01 
~ 9.1821E-01 1.4559E-02 -1.1447E-01 1.1001E+00 1.2184E-01 

14 1.4150E+02 5.7231E+00 -2.4676E+01 1.6617E+02 4.7456E+01 
9.7558E-01 3.9460E-02 -1.7013E-01 1.1457E+00 3.2720E-01 

15 1.1289E+02 -1.7151E+01 -7.5450E+01 1.8834E+02 1.7633E+02 
7.7834E-01 -1.1825E-01 -5.2021E-01 1.2986E+00 1.2157E+00 
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16 6.8443E+01
4. 7190E-01

17 3.6963E+01
2. 5485E-01

18 3.0674E+01
2 . 1149E-01

19 1.0275E+02
7. 0844E-01

20 1.0904E+02
7.5179E-01

21 1.0065E+02
6.9398E-01

22 5.5118E+01
3.8002E-01

5.2058E+00
3.5892E-02

-1.1977E+01
-8.2579E-02

-1.1843E+01
-8.1652E-02

5.4424E+00
3.7524E-02

4.4346E+00
3.0575E-02

-2.2079E-01
-1.5223E-03

-1.0169E+00
-7.0114E-03

-2.2461E+01
-1.5486E-01

-2.4593E+01
-1.6956E-01

-3.3970E+01
-2.3422E-01

-2.4322E+01
-1.6769E-01

-2.1981E+01
-1.5155E-01

-4.6588E+01
-3.2121E-01

-2.4961E+0'1
-1.7210E 01

9.0904E+01 3.7206E+01
6.2676E-01 2.5653E-01

6.1556E+01 1.4591E+01
4.2441E-01 1.0060E-01

6.4644E+01 2.9698E+01
4.4571E-01 2.0476E-01

1.2707E+02 3.4,943E+01
8.7613E-01 Z4 0 2<4 '01

1.3102E+0:2 5 4415ý3E÷01
9.0334E 01 3754-'

1.4724E\÷02 6.3699E+01>
1'0O152E+0\0 4. 3\919E-0 .1

<\8'.0\078E+01 3.888)3E+01
5">212E 'O.l1 -2.68'6 E0
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16 6.8443E+01 5.2058E+00 -2.2461E+01 9.0904E+01 3.7206E+01 
4.7190E-01 3.5892E-02 -1.5486E-01 6.2676E-01 2.5653E-01 

17 3.6963E+01 -1.1977E+01 -2.4593E+01 6.1556E+01 1.4591E+01 
2.5485E-01 -8.2579E-02 -1.6956E-01 4.2441E-01 1;0060E-01 

18 3.0674E+01 -1.1843E+01 -3.3970E+01 6.4644E+01 2.9698E+01 
2.1149E-01 -8.1652E-02 -2.3422E-01 4.4571E-01 2.0476E-01 

19 1.0275E+02 5.4424E+00 -2.4322E+01 1.2707E+02 3.4'943E+01 
7.0844E-01 3.7524E-02 -1.6769E-01 8. 7613E-01 2(409·iE~01 . < V 

20 1.0904E+02 4.4346E+00 -2.1981E+01 1.3102E+02 5~4453E+Ol 

7.5179E-01 3.0575E-02 -1.5155E-01 /." / 
9. 0334E-0~~7544E-M 

21 1.0065E+02 -2.2079E-01 c4.6588E+Ol 1.472~02 6.3~E"Ol> " '\ 6.9398E-01 -1.5223E-03 -3.2121E-01 Jl.'0.152E+ 0 0,\ . 39-19E-O.l 

22 5.5118E+01 -1.0169E+00 -2. 4961E+0\1 <8. 0~E+01 3. 88J3E+01 
3.8002E-01 -7.0114E-03 -1. 7210E,(0~ 5~5212E:-t:).1-A. 68,69E-01 

~ 
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Table 2-42. Load Case 231, 4-ft. Head-On Drop,
Normal Conditions of Transport - Model AOS-100 0

Stress (psi/MPa)

Location Sigma-1 Sigma_2 - Sigma_3 PM Pb

1 -1.2853E+01 -1.0977E+03 -2.0589E+02 1.0849E+03 4.74,&9E+02
-8.8620E-02 -7.5684E+00 -1.4195E+00 7.4798E+00 3.2729E+00

1.2223E+01 -6.1587E+02 -2.0841E+01 6.2809E+02 8.147'6E+0

8.4277E-02 -4.2463E+00 -1.4369E-01 4.3305E+00 5,.6176E-02

3 8.8200E+00 -3.3891E+02 -1.1948E+01 3.4773'E+02 7.151'8E+0

6.0812E-02 -2.3367E+00 -8.2380E-02 2.3975E\00 4.9310E-02

4 4.7163E+02 -1.8601E+03 -5.8448E+02 2.3317E+03 2.3965E+03

3.2518E+00 -1.2825E+01 -4.0299E+0'0 14.6077E+01 1.6524E+01

5 1.8665E+02 -8.7321E+02 -3.421(3E+02 1.05'99E+03 1.,6189E+03
1.2869E+00 -6.0206E+00 -2.358ý9E+0b 7.3075E+-00_-'1.1162E+01

-1.2740E+02 -4.(6311E+02 3.207E+ 3.357E÷02 3.5121E+02
-8.7838E-01 -3.1930E+00 -2.2206E+00--2.314,E+00 2.4215E+00

7 -1.1177E+00 -2.4189E+02 -,41,38E+00\2.4077E+02 7.1070E+00

-7.7060E-03 -1.6677E-+00 5.111\6-02 1.6600E+00 4.9001E-02

8 -4.6593E-01 -2.151OE+0-2 -5.4592E+00 2.1463E+02 2.4324E-01
-3.2125E-03 -1\.4831E+0.0 --3.7640E-02 1.4798E+00 1.6771E-03

9 -4.149'2•E--01 -2.065,7E+02 -'6.0204E+00 2.0615E+02 6.7484E-01

-2.si08E-03"--1'.4242E8+00 -4.1509E-02 1.4214E+00 4.6529E-03

10 -3.8229E+01 -2.9467E+02 -7.4196E+00 2.5644E+02 1.6853E+02

-2.6358E-0,1 -2.,0-34,17E+00 -5.1156E-02 1.7681E+00 1.1619E+00

11 6\.138E+01 -1 4725E+02 6.5033E+00 2.1439E+02 9.7993E+01

4.62,90E-0 -1.0153E+00 4.4839E-02 1.4782E+00 6.7564E-01

12 \44.9891E'-01 -8.2390E+01 3.7818E+01 1.3228E+02 2.5890E+02
3\.4"\98E/-01 -5.6806E-01 2.6075E-01 9.1205E-01 1.7851E+00

1\3 9.8947E+01 -1.2251E+02 2.3669E+01 2.2145E+02 1.0970E+02

6.8222E-01 -8.4464E-01 1.6319E-01 1.5269E+00 7.5634E-01

14 9.38E01 -7.9989E+01 4.2522E+01 1.7382E+02 8.3651E+01

6.4694E-01 -5.5150E-01 2.9318E-01 1.19,84E+00 5.7675E-01

15 4.1650E+02 2.3152E+01 -1.4441E+01 3.9335E+02 2.2674E+00

2.8717E+00 1.5963E-01 -9.9570E-02 2.7120E+00 1.5633E-02
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Table 2-42. Load Case 231, 4-ft. Head-On Drop, 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/~Pa) 

Location Pm Pb 

2-98 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

-1.2853E+01 -1.0977E+03 -2. 0589E+02 1.0849E+03 4. 7~6-9E+02 
-8.8620E-02 -7.5684E+00 -1.4195E+00 7.4798E+00 3.2729E+00 

1.2223E+01 -6.1587E+02 -2.0841E+01 6.2809E+02 ~14~00 
8.4277E-02 -4. 2463E+00 -1.4369E-01 4. 3305E+O\ 5,. 6176E-02 

8.8200E+00 -3.3891E+02 -1.1948E+01 3.477~02 9~~'lE+0~ 
6.0812E-02 -2.3367E+00 -8.2380E-02 2.3975E\00 4.9~OE~ 

4.7163E+02 -1.8601E+03 -5.8448E+02 ~1~E+0~.39~5E+03 
3.2518E+00 -1.2825E+01 -4. 0299E;O-\0 ~: ~~77E~01 }. 6524E+01 

/ ~. "---/ J 
1.8665E+02 -8. 7321E+02 -3. 421J3E+OP 1. 05'9~E+03 ~/6189E+03 

1.2 869E+0 0 -6.020 6E+0 0 -2.3 58\9E+00 7.307 5E+-0.0 ________ 1 . 1162E+01 

-1. 274 OE+02 -4. 6311E+ 0 2 ~01E+ 0~+02 3 .5121E+02 
-8.7838E-01 -3.1930E+00 ~~206E+Or------~7E+00 2.4215E+00 

-1.1177E+00 -2. 418~::-;;"\7. 41'~8~:~~\ 2. 4077E+02 7.1070E+00 
-7.7060E-03 -1.6i77E±00 -S.1116V 1.6600E+00 4.9001E-02 

-4. 6593E-01 {.15'.s:22 -~217+00 2.1463E+02 2. 4324E-01 
-3.2125E-03 -~~31E+~~OE-02 1.4798E+00 1.6771E-03 

-4.149'iE .... ·01 -2. 065JE+0~-6. 0204E+00 2. 0615E+02 6. 7484E-01 
-2. 8i08E-0~1. .. 4242E~-4 .1509E-02 1.4214E+00 4. 6529E-03 

-3. ~29~2 .~2 -7.4196E+00 2. 5644E+02 1. 6853E+02 
-2.6358E-OJ: -2.,0-31)E+00 -5.1156E-02 1.7681E+00 1.1619E+00 

6"-Z13~+01 (.4725E+02 6. 5033E+00 2. 1439E+02 9. 7993E+01 
~ 4. 62,90E~1. 0153E+00 4. 4839E-02 1.4782E+00 6. 7564E-01 

12 ~~9~~~01 -8.2390E+01 3.7818E+01 1.3228E+02 2.5890E+02 
~ '" ~\3'9.8~-01 -5.6806E-01 2.6075E-'-01 9.1205E-01 1.7851E+00 

, '1S~(8947E+01 -1.2251E+02 2.3669E+01 2.2145E+02 1.0970E+02 
~ 6.8222E-01 -8.4464E-01 1.6319E-01 1.5269E+00 7.5634E-01 

14 9.3831E+01 -7.9989E+01 4.2522E+01 1.7382E+02 8.3651E+01 
6.4694E-01-5.5150E-01 2.9318E-01 1.1984E+00 5.7675E-01 

15 4.1650E+02 2.3152E+01 -1.4441E+01 3.9335E+02 
2.8717E+00 1.5963E-01 -9.9570E-02 2.7120E+00 

2.2674E+00 
1.5633E-02 
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16 1.4758E+02
1.0175E+00

17 2.0973E+02
1.4460E+00

18 2.3870E+02
1.6458E+00

19 1.5557E+02
1.0726E+00

20 4.9873E+01
3. 4386E-01

21 2.9646E+02
2.0440E+00

22 2.4678E+02"
1.7015E+00

-2.6283E+02
-1.8122E+00

-2.2657E+02
-1.5622E+00

-4.7632E+02
-3.2841E+00

-5.2221E+02
-3.6005E+00

-3.9084E+02
-2.6947E+00

2. 6576E+01
1. 8323E-01

1. 3684E+01
9. 4351E-02

-1.2124E+02
-8.3594E-01

-1.5480E+02
-1.0673E+00

-5.2169E+01
-3.5969E-01

-2.1593E+02
-1.4888E+00

-2.1791E+02
-1.5024E+00

2.4258E+01
1. 6725E-01

1.2241E+0,2
8.4399E Oi

4.1041E+02 2.9345E+02
2.8297E+00 2.0233E+00

4.3630E+02 4.7193E+02
3.0082E+00 3.2538E+00

7.1502E+02 9.4682E+02
4.9299E+00 6.5281E+00

6.7778E+02 6.1/496E+02
4.6731E+00 4<2400'00

4.4071E+02 8 99E+02
3.0389E+00 5.5226E+00

2.6989E2\9 9.29ý10E+ 0
1/(8608E+00 6. 405 9E - 0,1

<2.3\309E+02 2.3471E+02
1>'6071E+0-O-/1.61'8'3E+OO
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16 1.4758E+02 -2.6283E+02 -1.2124E+02 4.1041E+02 2.9345E+02 
1.0175E+00 -1.8122E+00 -8.3594E-01 2.8297E+00 2.0233E+00 

17 2.0973E+02 -2.2657E+02 -1.5480E+02 4.3630E+02 4.7193E+02 
1.4460E+00 -1.5622E+00 -1.0673E+00 3.0082E+00 3.2538E+00 

18 2.3870E+02 -4.7632E+02 -5.2169E+01 7.1502E+02 9.4682E+02 
1.6458E+00 -3.2841E+00 -3.5969E-01 4.9299E+00 6.5281E+00 

19 1.5557E+02 -5.2221E+02 -2.1593E+02 6.7778E+02 6. Y496E+02 
1. 0726E+00 -3.6005E+00 -1.4888E+00 4.6731E+00 ¥.240·OUOO < V 
4.9873E+01 20 -3.9084E+02 -2.1791E+02 4.4071E+0~ 8~0099E+~2 

3.4386E-01 -2.6947E+00 -1.5024E+00 3.0386E{00~5226E+00 

21 2.9646E+02 2.6576E+01 2.4258E+01 2.698~~2 9.2~E~01~ 
2.0440E+00 1.8323E-01 1. 6725E-01 J!.'8~E+00,,\. 40,\9E-Ol 

22 2.4678E+02- 1.3684E+01 1.2241E+OQ ~.3309E+02 2.3471E+02 
1.7015E+OO 9.4351E-02 8. 4399E('O~1 1~6071E:;:0.oA. 6J.1bE+OO 

~ 
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Table 2-43. Load Case 232, 30-ft. Head-On Drop Impact Test, Normal Conditions,
Normal Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Location Sigma-l Sigma2 Sigma_3 PM Pb

1 -3.5624E+01 -3.0377E+03 -5.7141E+02 3.0021E+03 1.315,3E+03

-2.4562E-01 -2.0944E+01 -3.9398E+00 2.0699E+01 9.0686E+00

2 3.3840E+01 -1.6948E+03 -5.7305E+01 1.7286E+03 2.131~9)E+010

2.3332E-01 -1.1685E+01 -3.9511E-01 1.1919E+01 1\.4699E-0I

3 2.3417E+01 -9.1756E+02 -3.3970E+01 9.4097,E+02 1.389.OE+01
1.6145E-01 -6.3263E+00 -2.3421E-01 6.4878E\00 9.57ýE-02

1.3051E+03 -5.1575E+03 -1.6233E+03 6E+03 6.6418E+03
8.9985E+00 -3.5560E+01 -1.1192E+04i 4.4558E+01 4.5794E+01

5 5.1571E+02 -2.4203E+03 -9 5034E+02 2.93'60E•03 4.,4849E+03
3.5557E+00 -1.6687E+01 -6.55263E+0b 2.0243E+0.1_--3.0922E+01

-3.5056E+02 -1.2789E+03 88.9242E+02 9.2831E02 9.7681E+02

-2.4170E+00 -3.8175E+00 -6.1530E+00 64005'E+00 6.7348E+00

7 -3.0675E+00 -6.650'3E+02 -,2.0442E+01 6.6196E+02 1.9669E+01

-2.1150E-02 -4.5'852E-+00 -1.4094.E0 4.5641E+00 1.3561E-01

8 -1.2572E+00 <-5892'E3+02 -1.4967E+01 5.8797E+02 6.8131E-01
-8.6684E-03 -4\.0626E+00l-_1.0319E-01 4.0539E+00 4.6975E-03

9 -1.0•93o+00 -5.6084E+0o2-1.6324E+01 5.5975E+02 1.6999E+00
-7.5728E-03 -,&.8669E+00 -'1.1255E-01 3.8593E+00 1.1720E-02

10 - 1. 032 7 Es+0 2 -7.30 22 E,+- -1.7452E+01 6.8695E+02 4.5667E+02
-7.1206E-0, • /-5.,4ý,48E+00 -1.2033E-01 4.7363E+00 3.1486E+00

11 1 8320E+02 -3 9676E+02 1.9767E+01 5.-7996E+02 2.6192E+02

1.2\631E+00 -2.7355E+00 1.3629E-01 3.9987E+00 1.8059E+00

2 1.B:12E-02 -2.1573E+02 1.0509E+02 3.5384E+02 6.9455E+02
.52'28E-01 -1.4874E+00 7.2455E-01 2.4397E+00 4.7887E+00

\~3 2.>6981E+02 -3.1839E+02 6.9013E+01 5.8820E+02 2.7305E+02
1.8603E+00 -2.1952E+00 4.7583E-01 4.0555E+00 1.8826E+00

14" 2.5627E+02 -2.0323E+02 1.2073E+02 4.5950E+02 2.1369E+02
1.7669E+00 -1.4012E+00 8.3243E-01 3.1681E+00 1.4733E+00

15 1.1604E+03 6.6171E+01 -3.8550E+01 1.0942E+03 6.1555E+00
8.0003E+00 4.5624E-01 -2.6579E-01 7.5441E+00 4.2441E-02
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Table 2-43. Load Case 232, 30-ft. Head-On Drop Impact Test, Normal Conditions, 
Normal Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

2-100 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

-3.5624E+01 -3. 0377E+03 -5. 7141E+02 3. 0021E+03 1.315'3E+03 
-2.4562E-01 -2.0944E+01 -3.9398E+00 2.0699E+01 9.oi86E+00 

3.3840E+01 -1.6948E+03 -5.7305E+01 1.7286E+03 ~13~01 
2.3332E-01 -1.1685E+01 -3.9511E-01 1.191~Ol ~.4699E-0} 

2.3417E+01 -9.1756E+02 -3. 3970E+01 9. 4097£+0~i ~.OE+O~ 
1.6145E-01 -6.3263E+00 -2.3421E-01 6.4878E~00 9~5~1E~ 

1.3051E+03 -5.1575£+03 -1. 6233~+03 62,6E+0~6. 6418E+03 ~~.:~ " \ I 
8.9985E+00 -3. 5560E+01 -1.1192E+O'a.. 4. 4558EV 4. 5794E+01 

5.1571E+02 -2. 4203E+03 -9. 503L\4E+0~ 2 ~'6~E+03 ~A~9E+03 
3.5557E+00 -1.6687E+01 -6. 5523E+00 2. 0243E+-0.1 ............ 3. 0922E+01 

-3.5056E+02 -1. 2789E+03A·41E+0~11+02 9. 7681E+02 
-2. 4170E+00 -~. 8175E+00 -,6 .1530E+00~5·E+00 6. 7348E+00 

-3.0675E+00 -6. 650~'~42~Eol 6. 6196E+02 1.9669E+01 
/ \ ~ 

-2.1150E-02 -4.~852E±00 -1.4094£-01 4.5641E+00 1.3561E-01 

-1. 2572E+00 {.89'J:22 -~7~+01 5. 8797E+02 6. 8131E-01 
-8.6684E-03 -4,. 0626E+00~1. 0319E-01 4. 0539E+00 4. 6975E-03 

-1. 0~8'3E't-00 -5 ~~E+~~~4E+01 5. 5975E+02 1.6999E+00 
-7. ~728E-0~-3_. 8669EY 1.1255E-01 3. 8593E+00 1.1720E-02 

-1.~~7~7~02 -1.7452E+01 6.8695E+02 4.5667E+02 
-7.1206E-0,1: -5 A-4Jt4'E+00 -1.2033E-01 4. 7363E+00 3.1486E+00 

1.~32~+02 ~ 9676E+02 1. 9767E+01 5.·7996E+02 2. 6192E+02 
~1.26~\~-2.7355E+OO 1.3629E-01 3.9987E+00 1.8059E+00 

12 ~~812E~02 -2.1573E+02 1.0509E+02 3.5384E+02 6.9455E+02 
\ " / ~ '-0 9\ 52'2,8E-01 -1.4874E+00 7. 2455E-01 2. 4397E+00 4. 7887E+00 

, 'i~~~981E+02 -3.1839E+02 6.9013E+01 5.8820E+02 2.7305E+02 
~ 1.8603E+00 -2.1952E+00 4.7583E-01 4.0555E+00 1.8826E+00 

14 2.5627E+02 -2.0323E+02 1.2073E+02 4.5950E+02 2.1369E+02 
1.7669E+00 -1.4012E+00 8.3243E-01 3.1681E+00 1.4733E+00 

15 1.1604E+03 6.6171E+01 -3.8550E+01 1.0942E+03 
8.0003E+00 4.5624E-01 -2.6579E-01 7.5441E+00 

6.1555E+00 
4.2441E-02 
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16 4.1228E+02
2.8425E+00

17 5.8537E+02
4.0360E+00

18 6.6580E+02
4.5905E+00

19 4.3034E+02
2 . 9671E+00

20 1.3614E+02
9.3864E-01

21 8.6909E+02
5.9921E+00

22 6.8767E+02
4.7413E+00

-7.2998E+02
-5.0331E+00

-6.2846E+02
-4.3331E+00

-1.3209E+03
-9.1071E+00

-1.4481E+03
-9. 9843E+00

-1. 0829E+03

-7. 4661E+00

7. 8247E+01
5. 3950E-01

3. 9006E+01
2 . 6894E-01

-3.3516E+02
-2.3108E+00

-4.2834E+02
-2.9533E+00

-1.4426E+02
-9.9464E-01

-6.0022E+02
-4.1383E+00

-6.0449E+02
-4.1678E+00

7. 1473E+01
4. 9279E-01

3.4223E+02
2.3596E+ob

1.1423E+03 8.1758E+02
7.8756E+00 5.6370E+00

1.2138E+03 1.3129E+03
8.3691E+00 9.0519E+00

1.9867E+03 2.6286E+03

1.3698E+01 1.8123E+01

1.8784E+03 1.7,026E+03
1.2951E+01 1/<1773901

1.2190E+03 2 2178E+03

8.4048E+00 1.5291E+0,1

7.9084E•+02\2.7•740E+02

x \ O
5<\4526E+00 1.89,20E+0,0

6.4867E+02 6.5267E-o02

4.4724E+&0-/4.50'OOE+00
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16 4.1228E+02 -7.2998E+02 -3.3516E+02 1.1423E+03 8.1758E+02 
2.8425E+00 -5.0331E+00 -2.3108E+00 7.8756E+00 5.6370E+QO 

17 5.8537E+02 -6.2846E+02 -4.2834E+02 1.2138E+03 1. 3129E+03 
4.0360E+00 -4.3331E+00 -2.9533E+00 8.3691E+00 9.0519E+00 

18 6.6580E+02 -1.3209E+03 -1.4426E+02 1.9867E+03 2.6286E+03 
4.5905E+00 -9.1071E+00 -9.9464E-01 1.3698E+01 1.8123E+01 

19 4.3034E+02 -1.4481E+03 -6.0022E+02 1.8784E+03 1.7'026E+03 
2.9671E+00 -9.9843E+00 -4.1383E+00 1.2951E+01 /.17 34E":j>o 1 

< V 
20 1.3614E+02 .,..1.0829E+03 -6.0449E+02 1.2190E+03 2~2178E+03 

9.3864E-01 -7.4661E+00 -4.1678E+OO /.' / 
8.4048E+00~5291E+0~ 

21 8.6909E+02 7.8247E+01 7.1473E+01 7. 908~'~2 2 .• ,,'::6E"O~> 
5.9921E+OO 5.3950E-01 4. 9279E-01 5~452 6E+00,,\. 89·20E+O.0 

22 6.8767E+02 3.9006E+01 3. 4223E+OQ <6. 4~E+02 6. 5J7E+02 
4.7413E+00 2.6894E-01 2.3596E{O'o 4\4724E;O.0.J4. 50,60E+00 

f ~ 
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Table 2-44. Load Combination 101, Hot Environment,
Normal Conditions of Transport - Model AOS-100

Load Cases: 102, 201, 211
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.60 0.86 0.28 1.46 1.74
4.14 5.93 1.95 10.07 12.02

2 0.04 0.03 0.42 0.07 0.49
*0.28 0.19 2.91 0.47 3.38

3 0.03 0.02 0.28 0.05 0.32
0.17 0.16 1.91 0.33 2./24

4 4.94 8.72 2.84 13.66^16%~50
34.09 60.09 19.60, 94.1 113.78

5 4.28 6.97 2 . 1!.24 14,.20
* 29.48 48.05 20.4.1 7-7-52 97.9.3

Sm

20.00
137.90

,10

>10

1.00
.63

1.20

00
90

70.00
482.63

1.67

6 1.66 2.27
11.45 15.65

• 20.00 70.00
137.90 482.63

6.63

7 0.29
1.97

0.63 20.00 70.00
4.38 137.90 482.63

>10

8 0.28 ,0'.28 0.62 20.00 70.00
1.96 4.29 137.90 482.63

>10

0.01 S0.34 0.30 0.63 20.00 70.00 >10
'0.08 2.32 2.04 4.37 137.90 482.63

1.01 0.54 1.99 2.53 20.00 70.00 >10
6%,9'5 3.73 13.72 17.44 137.90 482.63

0.28 0.64 0.90 1.54 20.00 70.00 >10
1.96 4.43 6.18 10.62 137.90 482.63

0.41 0.93 0.93 1.86 20.00 70.00 >10"0.52
3.55 2.83 6.45 6.39 12.83 137.90 482.63

13 1.04 0.92 1.13 1.96 3.08 20.00 70.00
7.17 6.32 7.76 13.50 21.26 137.90 482.63

>10

0
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Table 2-44. Load Combination 101, Hot Environment, 
Normal Conditions of Transport - Model AOS-100 

Load Cases: 102, 201, 211 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Pm Pb Q Pm+Pb Pm+Pb+Q Sm ~u MS 

0.60 0.86 0.28 1.46 ---~~;~ 20.00 J~.~~~ ~~~ 
Loc 

1 

4 . 14 5 . 93 1. 95 10 . 07 12 . 02 13 7 . 90 482'. 6 ~" \ 

0.04 0.03 0.42 0.07 0.49 2~70.~ >10 

'0.28 0.19 2.91 0.47 3.~137\90 48~/, 
0.03 0.02 0.28 0.05 0.\32 120.~70.00 >10 
o . 17 0 . 16 1. 9 1 0 . 3 3 2 . 2 4 ll.3 7 . 9 0 4 8-2 ... 6 3 

4.94 8.72 2.84 13.6~6 ..... ko ~?:O.OO 
34.09 60.09 19.60, 94.1~3.78 r.7~"82. 63 

4 . 2 8 6 . 9 7 2 . 9 6 11 . 2 4 14,. 2 0 2 0 . 0 0 7 0 . 0 0 

2 

3 

4 1. 20 

1. 67 5 
" " 29.48 48.05 2/1 7-7) 52 97.9,\/7.90 482.63 

1 . 66 2 . 27 <1 . 30 (3. 93 5 . 2"~ 20 . 00 70 . 00 

11. 45 15 . ~5 8:....\ 2 7 ~~Q'3 137 . 90 482 . 63 

o . 29 g,10 1~ 0 . ~ ~ ~ ~ . ~ ~> 0 . 63 20 . 00 70 . 00 
1. 97 <\0. 05 2'.3~q 4.38 137.90 482.63 

8 0.28 \00 0.34 0'.28 0.62 20.00 
4.29 137.90 482.63 

6 6.63 

7 >10 

70.00 >10 

9 0.28 0.01 ~4 0.30 0.63 20.00 70.00 >10 
1. 9'6 0 . 08Vt 32 2 . 04 4 . 37 13 7 . 90 482 . 63 

~\98~~ 0.54 1.99 2.53 20.00 70.00 
~ ~ 6 6\,9'5 3. 73 13 .72 17.44 13 7.90 482. 63 

>10 

1'1 0.6'1 0.28 0.64 0.90 1.54 20.00 70.00 

~4~2 1.96 4.43 6.18 10.62 137.90 482.63 

12 0!s2 0.41 0.93 0.93 1.86 20.00 70.00 

13 

3.55 2.83 6.45 

1. 04 
7.17 

0.92 
6.32 

1.13 
7.76 

6.39 

1. 96 
13.50 

12.83 137.90 482.63 

3.08 20.00 70.00 
21. 26 137.90 482.63 

>10 

>10 

>10 
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14 0.98
6.76

15 3.84
26.44

16 2.32
16.01

17 1.64

11.32

18 1.94
13.41

19 3.11
21.47

20 2.54
17.53

21 0.22
1.55

22 1.97
13.59

0.98
6.78

5.45
37.58

3.39
23.40

2.46
16.94

3.00
20.68

4.80
33.11

4.71
32.47

0.47
3.21

2.34
16.13

0.97
6.68

0.80
5.54

0.31
2.16

0.19
1.32

0.15
1.02

0.22
1.51

0.49
3.39

0.09
0.61

0.10
0.67

1.96
13.53

9.29
64.02

5.72
39.41

4.10
28.26

4.94
34.09

7.92
54.57

7.25
50.00

0.69
4.76

4.31

2.93
20.22

10.09
69.56

6.03
41.58

4.29
29.58

5.09
35.11

8.13
.56.08

7.74
53 .39'

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

>10

2.23

4.25

>10
482.63

/70.00
482.63

5.96

Min MS: 1.196, Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

0.98 
6.76 

3.84 
26.44 

2.32 
16.01 

1. 64 
11. 32 

1. 94 
13.41 

3.11 
21. 47 

2.54 
17.53 

0.22 
1. 55 

1. 97 
13.59 

0.98 
6.78 

5.45 
37.58 

3.39 
23.40 

2.46 
16.94 

3.00 
20.68 

4.80 
33.11 

4.71 
32.47 

0.47 
3.21 

0.97 
6.68 

0.80 
5.54 

0.31 
2.16 

0.19 
1. 32 

0.15 
1. 02 

0.22 

1. 96 
13.53 

9.29 
64.02 

5.72 
39.41 

4.10 
28.26 

2.93 20.00 70.00 
20.22 137.90 482.63 

10.09 20.00 70.00 
69.56 137.9a 482.63 

6.03 20.00 70.00 
41.58 137.90 482.63 

4.29 20.00 70.00 
29.58 137.90 482.63 

>10 

2.23 

4.25 

6.32 

o 
4.94 5.09 20.00 7~.-90 5.07 

7.92 8.13 20.00 70~00 2.79 

34.09 35:11 137.90 <:2'6~~ 

" "-1. 51 54.57 56.08 137 /90~82. 6,3 

0.49 7.25 7.74/1 ~.,go 7-Q.O~ 3.14 
3.39 50.00 53.39 a..37. 9'0 482':-.6~) J 
0.09 0.69 0 .~8 \ 20. 00~7'0_._0_0/ >10 

0.61 4. 7KJ5 . \ 7 n-7-__ 9~ .6,3 

2 . 3 4 0 . 10 4 . 3 1 4 . 41 r2.o . 0 0 /7 0 . 0 0 5 . 9 6 
16.13 0.67 2,9-._72 30.39 1L37~OJ482.63 

Min MS: 1.196, Locat~ )mb~) Pm+Pb 
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Table 2-45. Load Combination 102, Cold Environment,
Normal Conditions of Transport - Model AOS-100

Load Cases: 104, 201, 211
-40°F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm4-Pb Pm+Pb+Q

1 0.60 0.86 0.09 1.46 1.55

4.14 5.93 0.61 10.07 10.67

2 0.04 0.03 0.07 0.07 0.14
0.28 0.19 0.49 0.47 0.97

3 0.03 0.02 0.09 0.05 0.(14
0.17 0.16 0.65 0.33 0.98

4 4.94 8.72 6.06 13.66 19'.72

34.09 60'.09 41.81 94. 136.00

4.28 6.97 8.52 11 19,.77

29.48 48.05 58.78/"77,.52 136.3,0

Sm

20.00
137.90

A10

>10

.00

.63
1.20

00
90

70.00
482.63

1.67

6 1.66 2.27
11.45 15.65

20.00 70.00
137.90 482.63

6.54

7 0.29
1.97

2.13 20.00
14.71 137.90

70.00
482.63

>10

8 0.28 b'.28 2.12 20.00 70.00
1.96 14.64 137.90 482.63

>10

.. 84 0.30 2.14 20.00 70.00
'.69 2.04 14.73 137.90 482.63

>10

2.17 1.99 4.16 20.00 70.00
14.96 13.72 28.68 137.90 482.63

>10

0.28 1.16 0.90 2.06 20.00 70.00
1.96 8.03 6.18 14.21 137.90 482.63

>10

b/*52 0.41 0.89 0.93 1.81 20.00 70.00
3.55 2.83 6.11 6.39 12.49 137.90 482.63

>10

13 1.04 0.92 3.84 1.96 5.80 20.00 70.00
7.17 6.32 26.50 13.50 40.00 137.90 482.63

9.34
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Table 2-45. Load Combination 102, Cold Environment, 
Normal Conditions of Transport - Model AOS-100 

Load Cases: 104, 201, 211 
-40°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc Pm 

1 0.60 

Pb 

0.86 
5.93 

Q 

0.09 
0.61 

Pm+Pb Pm+Pb+Q Sm ~u MS 

1. 46 ---~~~~ 20. 00 :]~. ~~ \.,~~ 

2 

3 

4 

5 

6 

7 

4.14 

0.04 0.03 
0.19 

0.07 

10.07 10.67 137.90 482'6~ ~ 

0.07 0.14 2~70.~ >10 

0.47 0./a.37\90 480V 
0.05 0.\14 120.~70.00 >10 
o . 3 3 0 .19 8 n. 3 7 . 9 0 4 8-2 ... 6 3 -

0.28 0.49 

0.03 0.02 0.09 
0.17 0.16 0.65 

4.94 
34.09 

4.28 

8.72 
60'.09 

6.97 

6.06 
41. 81 

8.52 

13.6~9,.12 ~?P.OO 
94.1~6.00 r:)~82.63 

11.24 19~77 20.00 70.00 
" " 29 . 48 48 . 05 58 . 78 7_7) 52 _ 13 6 . 3,\/7 . 90 482 . 63 

1. 66 2 . 27 /'3 (3. 93 7 . 9'E7 20 . 00 70 . 00' 

11. 45 15 . ~5 27';;.~2 7 ~~87 13 7 . 90 482 '. 63 

o . 29 9--(0 1~ 1. 84 . ~ . ~ ~'> 2 . 13 20 . 00 70 . 00 
1 . 97 \0 . 0 5 r2--'_6~ \/ 14 . 71 13 7 . 90 482 . 63 

1. 20 

1. 67 

6.54 

>10 

8 0 . 2 8 0,. 0 0 /1. 84 O' • 2 8 2 . 12 2 0 . 0 0 
\ 14.64 137.90 482.63 

70.00 >10 

9 0.28 0.01 ~4 0.30 2.14 20.00 70.00 >10 
1.9'6 0~8V2.69 2.04 14.73137.90482.63 

~~.~8~.0~ 2.17 1.99 4.16 20.00 70.00 
~ v: 6 6'.,95 14 . 96 13 . 72 28 . 68 137 . 90 482 . 63 

>10 

~1 ~0.61 0.28 1.16 0.90 2.06 20.00 70.00 
~4":-22 1.96 8.03 6.18 14.21 137.90 482.63 

12 0~2 0.41 0.89 0.93 1.81 20.00 70.00 

13 

3.55 2.83 6.11 6.39 12.49 137.90 482.63 

1. 04 
7.17 

0.92 
6.32 

3.84 
26.50 

1. 96 
13.50 

5.80 20.00 
40.00 137.90 

70.00 
482.63 

>10 

>10 

9.34 
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14 0.98 0.98 3.13 1.96 5.10 20.00 70.00
6.76 6.78 21.61 13.53 35.14 137.90 482.63

15 3.84 5.45
26.44 37.58

0.76 9.29 10.05 20.00 70.00
5.26 64.02 69.28 137.90 482.63

>10

2.23

4.2516 2.32 3.39 1.59 5.72 7.30 20.00 70.00
16.01 23.40 10.94 39.41 50.35 137.90 482.63

17 1.64 2.46 1.26 4.10 5.35 20.00 70.00
11.32 16.94 8.66 28.26 36.92 137.90 482.63/

18 1.94 3.00 1.23 4.94 6.17 20.00 /7,0.0'000
13.41 20.68 8.46 34.09 42.55 137.90 4,82.63

19 3.11 4.80 1.78 7.92 9.70 2008, 70.0.0
21.47 33.11 12.29 54.57 66.86 13,7.90 482.63

20 2.54 4.71 2.16 7.25 9.41 20.0'0 70.0.0-

17.53 32.47 14.90 50.00 64. 90 137.90 482.63

21 0.22 0.47 1.01 0.69 \1.V0 ý20-.00 70.00
1.55 3.21 6.99 4.76 11/.V5 137.90 -48-2.63

22 1.97 2.34 0.12 4-.-31 4.43 2 70.0
13 .59 16.13 0.84 29.72 38.57 1\37.90 482.63

Mn MS: 1.196, Loca.,tion: 4, Combinat-ion: Pm+Pb

14

>10

5.96
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14 0.98 0.98 3.13 1. 96 5.10 20.00 70.00 >10 
6.76 6.78 21. 61 13.53 35.14 137.90 482.63 

15 3.84 5.45 0.76 9.29 10.05 20.00 70.00 2.23 
26.44 37.58 5.26 64.02 69.28 137.90 482.63 

16 2.32 3.39 1. 59 5.72 7.30 20.00 70.00 4.25 
16.01 23.40 10.94 39.41 50.35 137.90 482.63 

17 1. 64 2.46 1. 26 4.10 5.35 20.00 70.00 6V 11. 32 16.94 8.66 28.26 36.92 137.90 482.63 

7'{'oO ~5 . 07 18 1. 94 3.00 1. 23 4.94 6.17 20.00 
13.41 20.68 8.46 34.09 42.55 137.:0 t~63~ 

3.11 4.80 1. 78 7.92 19 9. 70 2?-."'~00 ') 79 
21. 47 33.11 12.29 54.57 66.86 13~0 482.6~ 

20 2.54 4.71 2.16 7.25 9 . 41r12 0 . 0'0 70 . 0.0 3 . 14 
17.53 32.47 14.90 50.00 64.{O t37. 90~ 

21 0.22 0.47 1. 01 0.69 A1. VO 2'0· .. 00 70.00 >10 
1. 55 3.21 6.99 4.76 11'.'iJ5 137.9~-82.63 

22 1. 97 2.34 o .12 4 .. .3~ 4 .:3 r;o:oO-J/~O. 00 5.96 
13.59 16.13 ~.7):V90 482.63 

Min MS: 1. 196, Location: Q Combinat-ion: Prn+Pb 
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Table 2-46. Load Combination 103, Increased External Pressure,
Normal Conditions of Transport - Model AOS-100

Load Cases: 103, 201, 211
-20°F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.60 0.86 0.07 1.46 1.53
4.14 5.93 0.50 10.07 10.56

2 0.04 0.03 0.06 0.07 .0.13
0.28 0.19 0.40 0.47 0.88

3 0.03 0.02 0.08 0.05 0.13
0.17 0.16 0.53 0.33 0.86

4 4.94 8.72 4.96 13.66 18'.,2
34.09 60.09 34.21 94.18 128.39

5 4.28 6.97 6.97 11.24 18,.22
29.48 48.05 48.09/ 77.52 125.6.1

Sm

20.00
137.90

>10

.00

.63
1.20

.00 70.00

.90 482.63
1.67

6 1.66 2.27
11.45 15.65

20.00 70.00
137.90 482.63

6.63

7 0.29
1.97

1.80 20.00 70.00
12.41 137.90 482.63

>10

8 0.28 ,0.28 1.79 20.00 70.00
1.96 12.34 137.90 482.63

>10

9 .51 0.30 1.80 20.00 70.00
.38 2.04 12.42 137.90 482.63

>10

1.78 1.99 3.76 .20.00 70.00
12.24 13.72 25.96 137.90 482.63

>10

0.28 0.95 0.90 1.85 20.00 70.00
1.96 6.57 6.18 12.75 137.90 482.63

>10

12 b/*52 0.41 0.72 0.93 1.65 20.00 70.00
3.55 2.83 5.00 6.39 11.38 137.90 482.63

>10

13 1.04 0.92 3.14 1.96 5.10 20.00 70.00
7.17 6.32 21.68 13.50 35.18 137.90 482.63

>10
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Table 2-46. Load Combination 103, Increased External Pressure, 
Normal Conditions of Transport - Model AOS~1 00 

Load Cases: 103, 201, 211 
-20°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc Pm Pb Q Pm+ Pb Pm+ Pb+Q . Sm /,su MS 

0.07 1.46 ---~:~; 20.00 <;;,O.~~ "'~; 1 

2 

3 

4 

5 

6 

7 

0.60 
4.14 

0.04 
0.28 

0.03 
0.17 

4.94 
34.09 

4.28 
29.48 

1. 66 
11.45 

0.86 
5.93 

0.03 
0.19 

0.02 
0.16 

8.72 
60.09 

6.97 

0.50 10.07 10.56 137.90 482'.6~", \ 

0.06 0.07 .0.13 2~70.~ >10 
0.40 0.47 0./,137\90 480 ) 

O.OB 0.05 0.f3 120.~70.00/ >10 
o . 53 0 . 3 3 0 . \ 6 113 7 . 9 0 4 8-2-._63 

4.96 13. 66/'}8,.,,62 ~?:o. 00 
34.21 94.1~B.39 r:]~4B2.63 

6.97 11.24 18"22 QO.OO 70.00 

1. 20 

1. 67 

'" " 48.05 4/9 7_7) 52 125. 6\)?7. 90 482.63 

2 . 27 <3 . 30 (3. 93 7 . 2'~ 2 0 . 00 70 . 00 6.63 
15. 65 2~73 27 ./1:-0~82 137.90 482.63 

~ ~ ~ 
o. 29 g,,!01~1.~; ~~. ~~'> 1. 80 
1 . 97 \0 . 05 1 0"'-3~ \/ 12 . 41 137 . 90 48 f . 63 

20.00 70.00 >10 

8 0.28 0,.00 )1.50 0·.28 1.79 
\ 12.34 137.90 482.63 

20.00 70.00 >10 

9 0.28 0.01 ~1 0.30 1.80 20.00 70.00 >10 
1.96 O.08~6.38 2.04 12.42 137.90 482.63 

~\98~~ 1.78 1.99 3.76 .20.00 
~ ~ 6 6'.,95 12 . 24 13 . 72 25 . 96 13 7 . 90 482 . 63 

70.00 >10 

1~ 0 . 6'1 0 . 2 8 0 . 9 5 0 . 9 0 1. 8 5 2 0 . 0 0 7 0 . 0 0 
~4\Q2 1.96 6.57 6.18 12.75 137.90 482.63 

12 0~2 0.41 0.72 0.93 1.65 20.00 70.00 

13 

3.55 2.83 5.00 6.39 11.38 137.90 482.63 

1. 04 
7.17 

0.92 
6.32 

3.14 
21. 68 

1. 96 
13.50 

5.10 20.00 70.00 
35.18 137.90 482.63 

>10 

>10 

>10 
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14 0.98 0.98- 2.56 1.96 4.53 20.00 70.00
6.76 6.78 17.68 13.53 31.21 137.90 482.63

15 3.84 5.45 0.62 9.29 9.91 20.00 70.00

26.44 37.58 4.30 64.02 68.32 137.90 482.63

16 2.32 3.39 1.30 5.72 7.01 20.00 70.00
16.01 23.40 8.95 39.41 48.36 137.90 482.63

17 1.64 2.46 1.03 4.10 5.13 20.00 70.00
11.32 16.94 7.08 28.26 35.34 137.90 482.63

18 1.94 3.00 1.00 4.94 5.95 20.00 7-O.00,

13.41 20.68 6.92 34.09 41.01 137.90 4,82.63

19 3.11 4.80 1.46 7.92 9.37 20.40 70.0.0
21.47 33.11 10.06 54.57 64.63 13,7.90 482.63

20 2.54 4.71 1.77 7.25 9.02 20.00 70.0o0

17.53 32.47 12.19 50.00 62.\19 137.90 482.63

21 0.22 0.47 0.83 0.*69 \1.52 2-0-.00 70.00

1.55 3.21 5.72 4 .76/ 10,..48 137.90 -8-2.63

22 1.97 2.34 0.10 4-31 4. 20.00 0.00
13.59 16.13 . 22 30.41 1\37.90 482.63

>10

2.23

14

>10

5.96

Min MS: 1.196, Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

0.98 
6.76 

3.84 
26.44 

2.32 
16.01 

1. 64 
11. 32 

1. 94 
13.41 

3.11 
21. 47 

2.54 
17.53 

0.22 

0.98' 2.56 
6.78 17.68 

1. 96 
13.53 

4.53 20.00 70.00 
31.21 137.90 482.63 

>10 

5.45 
37.58 

3.39 
23.40 

2.46 
16.94 

3.00 
20.68 

4.80 
33.11 

4.71 
32.47 

0.47 

0.62 
4.30 

1. 30 
8.95 

9.29 
64.02 

5.72 
39.41 

9.91 20.00 70.00 
68.32 137.90 482.63 

7.01 20.00 70.00 
48.36 137.90 482.63 

2.23 

4.25 

1. 03 4 . 10 5 . 13 2 0 .00 70 . 00 6/'32) 
7.08 28.26 35.34 137.90 482.63 ~ 

1. 00 4.94 5.95 20. 00 7,6.0-0~5. 07 

6.92 34.09 41.01 137.:0 (~63~ 

1. 46 7.92 9. 37 2~.'00~. 7~;0:. 0-0 2)79 
10.06 54.57 64.63 13~0. 4~6:~ 

1. 77 7 . 25 9 . 02120 . 0'0 70 . 0.0 3 . 14 

12.19 50.00 62.(9 e7.90~ 
o . 83 0 . 69 A 1 . 52 2'0-.. 00 70 . 00 > 1 0 

1.55 3.21 5.72 4.76/ 1'0,. k8 137. 9~·82. 63 

1. 97 
13.59 

2.34 
16.13 

0.10 4-",3~4.:1 ~O/O.OO 5.96 

Min MS: 1.196 f 

~7~V.90 4B2.63 

Loca:tion: Q. Cornbina:t-ion: Pm+Pb 
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Table 2-47. Load Combination 104, Minimum External Pressure,
Normal Conditions of Transport - Model AOS-1 00

Load Cases: 101, 201, 202, 211
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure 1,931 kPa (280 psia)
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (1

Loc Pm Pb Q Pm+Pb

1 0.60 0.86 0.29 1.46
4.15 5.93 2.03 10.08

2 0.04 0.03 0.43 0.07
0.29 0.19 2.93 0.48

3 0.03 0.02 0.29 0.05
0.18 0.16 1.98 0.34

4 5.07 8.91 2.81 13.98
34.94 61.47 19.39 9,6-.40

5 4.36 7.11 3.06 1.1.48

ksi/MPa)

Pm+Pb+Q Sm

1.76 20.00
12.11 137./9'0\

0.50 A 20%.00 01o

>10
.63

/70.00
482.63

1.15

30.08 49.05
.00 70.00
.90 482.63

1.61 0
6 1.69 2.30

11.65 15.84
20.00 70.00

137.90 482.63
6.52

7 0.29
2.00

0.69 20.00 70.00
4.77 137.90 482.63

>10

8 9,/ 0.29 0.68 20.00 70.00
1 2.00 4.71 137.90 482.63

>10

9 .39 0.30 0.69 20.00 70.00
.71 2.08 4.79 137.90 482.63

>10

1\0'5 0.47 2.08 2.54 20.00 70.00
7.26 3.21 14.33 17.54 137.90 482.63

>10

11 0.29 0.55 0.93 1.48 20.00 70.00
2.01 3.81 6.41 10.21 137.90 482.63

>10

12 0.55 0.41 0.82 0.96 1.78 20.00 70.00
3.80 2.84 5.65 6.64 12.29 137.90 482.63

13 1.09 0.96 1.12 2.04 3.17 20.00 70.00
7.49 6.59 7.74 14.08 21.82 137.90 482.63

>10

>10
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Table 2-47. Load Combination 104, Minimum External Pressure, 
Normal Conditions of Transport - Model AOS-100 

Load Cases: 101, 201,' 202, 211 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Lac Pm Pb Q Pm+Pb Pm+Pb+Q :: ~~ ~: 
20.00 70,. 00~10 1 

2 

3 

4 

5 

6 

7 

8 

'" "-
0.86 1. 46 1. 76 0.60 0.29 

4.15 5.93 

0.04 
0.29 

0.03 
0.19 

2.03' 10.08 12.11 13;:!90~82.6~ 

0.07 0.50 /1 2(""'2 0 ",,0.00) )10 

0.48 3.4Y b7'9'0~82>6~~ . 

0.05 0 -'4 1 20 . 00 "0 .. _0.0 >10 

0.43 
2.93 

\ L 
0.18 0.16 1. 98 O. 3~ P 13'7-; ... 9 ... 0 482.63 

5.07 8.91 2.81 13. 9~ 16 ",9 '20"-,,,,?a. 00 

3 4 . 9 4 61. 4 7 19 . 3 9 /'6"'4~0 1'~ 8 0 ~ . 90 482 . 63 

4.36 7.11 3.06 11.48 14.53 ~O.OO 70.00 
30.08 49.05 2{b8 <:}12 1.0~'V'37. 90 482.63 

1. 69 2.30 1. Zl 3 (99 ________ ... 5;-29 20.00 70.00 
11.65 1~9.00~7.49 36.49 137.90 482.63 

0.29 \~:01 0,..39 0.3';> 0.69 20.00 70.00 
2.00 ~05~2. 7~\.05 4.77 137.90 482.63 

i),f2~ 0 \00 Vo. 3.90.29 0.68 20.00 70.00 

0.03 0.02 0.29 

1.15 . 

1. 61 

6.52 

>10 

>10 

<
2.~: ",0.0\ ~/71 2.00 4.71 137.90 482.63 

9 ~~:~~~~~~:;~ ~:~~ ~:;; 1;~:~~ 4~~:~~ 
1 G~:\:.,,~~ 02 1.,0'5 0 . 47 2 . 0 8 2 . 54 2 0 . 0 0 7 0 . 0 0 
~ ~07 7.26 3.21 14.33 17.54 137.90 482.63 

>10 

>10 

11 0.64 0.29 0.55 0.93 1.48 20.00 70.00 >10 

12 

13 
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4.3~ 2.01 3.81 6.41 10.21 137.90 482.63 

0.55 0.41 
3.80 2.84 

1. 09 0.96 
7.49 6.59 

0.82 0.96 1.78 20.00 70.00 >10 
5.65 6.64 12.29 137.90 482.63 

1.12 2.04 3.17 20.00 70.00 >10 
7.74 14.08 21.82 137.90 482.63 
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14 1.02
7.03

15 4.01

27.65

16 2.44
16.82

17 1.72
11.89

18 2.04
14.08

19 3.27
22.55

20 2.67
18.40

21 0.25
1.73

22 2.04
14.04

1.03
7.07

5.72
39.44

3.57
24.59

2.58
17.79

3.15
21.70

5.05
34.79

4.95
34.10

0.49
3.39

2.42
16.67

0.98
6.79

0.50
3.43

0.20
1.36

0.12
0.85

0.15
1.00

0.20
1.35

0.50
3.48

0.09
0.62

0.11

0.77

2.05
14.10

9.73
67.09

6.01
41.41

4.31
29.68

5.19
35.78

8.32
57.34

7.61
52.50

0.74
5.12

4.45<

3.03
20.89

10.23
70.52

6.20
42.76

4.43
30.54

5.33
36.78

8.51
58.69

8.12
55. 98"

0.(.83

20.00 70.00
137.90 482.63

20.00 70.00
137.90 482.63

20.00 70.00
137.90 .482.63

20.00 70.00
137.90 482.63

20.00 70.o0

137.90 482.6"3,

20.00 70,.00

>10

2.08

4.00

>10
482.63

/70.00
482.63

5.74

Min MS: 1.146, :Pm+Pb
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14 1. 02 1. 03 0.98 2.05 3.03 20.00 70.00 >10 
7.03 7.07 6.79 14.10 20.89 137.90 482.63 

15 4.01 5.72 0.50 9.73 10.23 20.00 70.00 2.08 
27.65 39.44 3.43 67.09 70.52 137.90 482.63 

16 2.44 3.57 0.20 6.01 6.20 20.00 70.00 4.00 
16.82 24.59 1. 36 41. 41 42.76 137.90 . 482.63 

17 1. 72 2.58 0.12 4.31 4.43 20.00 70.00 5.97 
11.89 17.79 0.85 29.68 30.54 137.90 482.63 0 

18 2.04 3.15 0.15 5.19 5.33 20.00 7~.~0 4.78 
14.08 21.70 1. 00 35.78 36.78 137.90 482.6'3 

19 3.27 5.05 0.20 8.32 8.51 20.00 ~"00~61 
22.55 34.79 1. 35 57.34 " "-58. 69 1:~:?/90~82. 6-3 

20 2.67 4.95 0.50 7.61 8.12 /1 20'~0 ~'t00 2.94 
18.40 34.10 3.48 52.50 55.98 <37.90 482.63/ 

21 0.25 0.49 0.09 0.74 0 .~3 \ 20. 00~7'0_._0_0 >10 
1. 73 3.39 0.62 

5. '0r4 I3'7 •• 9~.63 
22 2.04 2.42 o . 11 4 . 45 4 . 57 ,2.0 . 00 70 . 00 5.74 

14.04 16.67 o .77 3 O".J~ 31. 4 9 <3 7":g0../. 82.63 

Min MS: 1.146, Locat~ C~mb~~~ Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

2-109 



Table 2-48. Load Combination 105, Cold Environment with Maximum Decay Heat,
Normal Conditions of Transport - Model, AOS-1 00

Load Cases: 105, 201, 202, 211
-40OF Ambient, Maximum Decay Heat
Maximum Internal Pressure 1,931 kPa (280 psia)
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

0

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.60 0.86 0.33 1.46 1.79
4.15 5.93 2.24 10.08 12.32

2 0.04 0.03 0.46 0.07 0.53
0.29 0.19 3.20 0.48 3.68'

3 0.03 0.02 0.32 0.05 0. 37
0.18 0.16 2.18 0.34 2.52

4 5.07 8.91 1.82 13.98n 15.81
34.94 61.47 12.58 9,6-.40 1,08.98

5 4.36 7.11 1.5,8 1 8..48 13.05

Sm

20.00
137,90•

>10
63

/70.00
482.63

1.15

30.08 49.05
0. 00 70.00
7.90 482.63

1.61

6 1.69 2.30
11.65 15.84

20.00 70.00
137.90 482.63

6.52

7 0.29
2.00

0.54 20.00 70.00
3.71 137.90 482.63

>10

0.\00 V 0.2.4 /'0.29 0.53 20.00 70.00 >10
0.00 1.67 2.00 3.66 137.90 482.63

'0 01 0.24 0.30 0.54 20.00 70.00 >10
0".0,8 . 64 2.08 3.72 137.90 482.63

1,05 0.76 2.08 2.83 20.00 70.00 >10
7.26 5.21 14.33 19.54 137.90 482.63

0.29 0.56 0.93 1.49 20.00 70.00 >10

2.01 3.86 6.41 10.27 137.90 482.63

12 0.55 0.41 0.75 0.96 1.71 20.00 70.00
3.80 2.84 5.14 6.64 11.78 137.90 482.63

13 1.09 0.96 0.85 2.04 2.89 20.00 70.00
7.49 6.59 5.84 14.08 19.92 137.90 482.63

>10

>10

2-110 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. BI

Table 2-48. Load Combination 105, Cold Environment with Maximum Decay Heat; 
Normal Conditions of Transport - Model AOS-1 00 

Load Cases: 105, 201, 202, 211 
-40°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
:~ ~~ ~: 

20.00 70,. 00~10 
" "-4.15 5.93 2.24 10.08 12.32 1~/90~82.6~ . 

0.04 0.03 0.46 0.07 0.53/120'~0 "O.O~) )'0 
0.29 0.19 3.20 0.48 3.68 ([37.90 482:-63/ • 

0.03 0.02 0.32 0.05 0.rr7 l20. 00~7-0 .. _0_0 >10 
o . 18 0 . 16 2 . 18 0 . 3~. r 2 13-9-:-9_0 482 . 63 

5.07 8.91 1. 82 13 . 9 ~ 15 :-'b ,2.0--!'."?a. 0 0 1. 15 

34.94 61. 47 12. 58 /'6-;-4~0 1'~98 \:.90 482.63 

4.36 7.11 1.58 11.48 13.05 20.00 70.00 1.61 

30.08 49.05 '~~8 ~'2 9~~117.90 482.63 

1. 6 9 2 . 3 0 0 . ~ 6 3 (9 9 ________ 4/6'5 2 0 . 0 0 7 0 . 0 0 6 . 52 
11.65 1~4.57~7.49 32.06 137.90 482.63 

0.29 \~:01 0,.24 0.3;' 0.54 20.00 70.00 >10 
2.00 ~05~.~"05 3.71 137.90 482.63 

~~ 0\00 VO .• Jo.29 0.53 20.00 70.00 >10 

Pb Q Pm+Pb Pm+Pb+Q Pm Loc 

0.60 1.46 1. 79 0.86 0.33 1 

2 

3 

4 

5 

6 

7 

8 

~2.~~ ~0'0~0 ~7 2.00 3.66 137.90 482.63 

9 ~0.2~~ ~~01 0.24 0.30 0.54 20.00 70.00 >10 

2~t>00 ~ ~0> 1.64 2.08 3.72 137.90 482.63 

1 O~~~ 02 I .• OS 0 . 76 2 . 08 2 . 83 20 . 00 70 . 00 > 1 0 
~ ~07 7.26 5.21 14.33 19.54 137.90 482.63 

11 0.64 0.29 0.56 0.93 1.49 20.00 70.00 >10 

12 

13 
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4.3~ 2.01 3.86 6.41 10.27 137.90 482.63 

0.55 0.41 
3.80 2.84 

1. 09 0.96 
7.49 6.59 

0.75 0.96 1. 71 20.00 70.00 >10 
5.14 6.64 11.78 137.90 482.63 

0.85 2.04 2.89 20.00 70.00 >10 
5.84 14.08 19.92 137.90 482.63 
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14 1.02
7.03

15 4.01
27.65

16 2.44
16.82

17 1.72
11.89

18 2.04
14.08

19 3.27
22.55

20 2.67
18.40

21 0.25
1.73

22 2.04
14.04

1.03
7.07

5.72
39.44

3.57
24.59

2.58
17.79

3.15
21.70

5.05
34.79

4.95
34.10

0.49
3.39

2.42
16.67

0.71
4.89

0.13
0.89

0.30
2.10

0.23
1.62

0.29
1.99

0.31
2.11

0.55
3.78

0.36
2.49

0.13
0.90

2.05
14.10

9.73
67.09

6.01
41.41

4.31
29.68

5.19
35.78

8.32
57.34

7.61
52.50

0.74
5.12

4.45

2.75
18.99

9.86
67.98

6.31
43.50

4.54
31.30

5.48
37.77

8.62
59.45

8.16
56. 28'

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00

70.00
482 .63

70.00
482. 63

70.00
482. 63

70.00
482 .63

>10

2.08

4.00

>10
82.63

,70.00
82.63

5.74

Min MS: 1.146, Local Pm+Pb
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14 1. 02 1. 03 0.71 2.05 2.75 20.00 70.00 >10 
7.03 7.07 4.89 14.10 18.99 137.90 482.63 

15 4.01 5.72 0.13 9.73 9.86 20.00 70.00 2.08 
27.65 39.44 0.89 67.09 67.98 137.90 482.63 

16 2.44 3.57 0.30 6.01 6.31 20.00 70.00 4.00 
16.82 24.59 2.10 41. 41 43.50 137.90 482.63 

17 1. 72 2.58 0.23 4.31 4.54 20.00 70.00 5.97 
11. 89 17.79 1. 62 29.68 31. 30 137.90 482.63 0 

18 2.04 3.15 0.29 5.19 5.48 20.00 7~.~0 4.78 
14.08 21.70 1. 99 35.78 37.77 

137.90 ~2'~3~ 
19 3.27 5.05 0.31 8.32 8 . 62 2 0 . 0 0 7 0,. 0 0 2 . 61 

22.55 34.79 2.11 57.34 " " 59.45 137 /90~82. 6-3 

20 2.67 4.95 0.55 7.61 8.16/1 ~,,,o ''t0U 2.94 
18.40 34.10 3.78 52.50 56.28 037.90 482.63/ 

21 0.25 0.49 0.36 0.74 1.(,0 \20. 00~7'0 .. _0_0 >10 
1. 73 3.39 2.49 5'1~~1 13-7-.. 90 482.63 

\ ~ 
22 2.04 2.42 o . 13 4 . 45 4 . 5 9 12.0~ 0 ~7 0 . 00 5.74 

14.04 16.67 0.90 30-..~ 31.61 137.90 482.63 

Min MS: 1.146, Locat~ Q9m~~ Pm+Pb 
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Table 2-49. Load Combination 106, Maximum Pressure, Hot Environment,
Normal Conditions of Transport - Model AOS-1 00

Load Cases: 101, 201, 203, 211
100OF Ambient, Maximum Decay Heat

Maximum Internal Pressure 1,931 kPa (280 psia)
Maximum Increased External Pressure, 140 kPa (20 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.61 0.87 0.29 1.48 1.77
4.22 5.97 2.03. 10.19 12.22

2 0.05 0.03 0.43 0.08 0.50
0.36 0.19 2.93 0.54 3.48'

3 0.04 0.03 0.29 0.07 0.C35

0.25 0.21 1.98 0.46 2.44

4 5.1,9 9.19 2.81 14.38 17.19
35.77 63.35 19.39 9,9.--13 148.52

5 4.56 7.38 3.06 11.94 15.0.0

31.46 50.88 21/08 /82)33)-1.Q3.41

Sm

20.00

>10
.63

/70.00
482 .63

1.09

N2/0.00
7.90

70.00
482.63

1.51

6 1.78 2.47
12.27 17.02

.5"5 20.00 70.00
.29 137.90 482.63

6.06

7 0.35

2.40
0.75 20.00 70.00
5.18 137.90 482.63

>10

8 0.35 0.74 20.00 70.00
2.40 5."11 137.90 482.63

>10

9 /0.39 0.36 0.75 20.00 70.00
2.71 2.48 5.20 137.90 482.63

>10

,01 0.47 2.06 2.53 20.00 70.00
97 3.21 14.21 17.42 137.90 482"63

>10

11 0.30 0.55 0.94 1.49 20.00 70.00
2.07 3.81 6.48 10.29 137.90 482.63

>10

12 0.64 0.55 0.82 1.19 2.01 20.00 70.00
4.42 3.79 5.65 8.20 13.86 137.90 482.63

13 1.13 1.01 1.12 2.14 3.26 20.00 70.00

7.80 6.94 7.74 14.73 22.47 137.90 482.63

>10

>10
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Table 2-49. Load Combination 106, Maximum Pressure, Hot Environment, 
Normal Conditions of Transport - Model AOS-100 

Load Cases: 101, 201, 203, 211 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Maximum Increased External Pressure, 140 kPa (20 psia) 
Fabrication St'ress 

Stress (ksi/MPa) o 
Lac Pm Pb Q Pm+Pb Pm+Pb+Q =~ ~~ ~= 

1 0.61 0.87 0.29 1. 48 1. 77 2 0 . 0 0 7 0,. 0 0 > 1 0 
" "-4.22 5.97 2.03 10.19 12.22 1~!90~82.6~ 

2 0.05 0.03 0.43 0.08 
o . 36 0 . 19 2 . 93 0 . 54 3 . 48 [l3 7 . 9'0~ 82:--6:3 

o . 04 0 . 03 0 . 2 9 0 . 07 0 -'5 \ 2 0 . 0 0 "0 ... 0.0 > 1 0 
0.25 0.21 1. 98 O. 4Y"'Z f4 n·'7-:-9.o~. 63 

5.19 9.19 2.81 14.3~ 1719 12.0.00 /70.00 1.09 
35.77 63.35 19.39 9.9..13 U8. 52 il37~-./ 482.63 

3 

4 

4.56 7 .38 3 . 0/11 . 9 ~ ~O.O ~ . ci 0 70. 00 

31. 46 50.8 8 2~b80 3; b.0.2.:~.~;,"vY3 7 . 9 0 4 82.63 

1. 78 2 .47 1. ~1 4 (,2 5 _______ .5 )'55 20. 00 70.00 
12.27 1~9.00~9.~9 38.29 137.90 482.63 

0.35 \~:01 0,.39 ~3;> 0.75 20.00 70.00 
2.40 );06~.7~.46 5.18 137.90 482.63 

g,/3~ 0.,00 Va/9J, .35 0.74 20.00 70.00 

5 1. 51 

6 6.06 

7 >10 

8 >10 

<2.~: .",0.0\ (71 2.40 5 .. 11 137.90 482.63 

9 ~\~'!~~'~S\/~:;~ ~:!: ~:~~ 1~~:~~ 4~~:~~ 
1 O~~~ 0 5 l'.~Q·l 0 . 47 2 . 06 2 . 53 2 0 . 00 70 . 00 
~ ~24 6.97 3.21 14.21 17.42 137.90 482:63 

>10 

>10 

11 0.64 0.30 0.55 0.94 1.49 20.00 70.00 >10 

12 

13 
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4.~1 2.07 3.81 6.48 10.29 137.90 482.63 

0.64 0.55 
4.42 3.79 

1.13 1. 01 
7.80 6.94 

0.82 1.19 2.01 20.00 70.00 >:10 
5.65 8.20 13.86 137.90 482,.63 

1.12 2.14 3.26 20.00 70.00 >10 
7.74 14.73 22.47 137.90 482.63 

AOS Radioactive Material Transport Packaging System Saf~ty Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Tra'nsport Packages, Rev. B 

• 

• 

• 



14 1.05 1.04 0.98 2.09 3.07 20.00 70.00
7.23 7.15 6.79 14.38 21.16 137.90 482.63

15 4.02 5.67 0.50 9.69 10.19 20.00 70.00
27.71 39.09 3.43 66.80 70.23 137.90 482.63

16 2.46 3.60 0.20 6.07 6.27 20.00 70.00
16.99 24.85 1.36 41.84 43.20 137.90 482.63

>10

2.10

3.94

17 1.74 2.62 0.12 4.36 4.48 20.00 70.00
12.01 18.04 0.85 30.06 30.91 137.90 482.63

18 2.05 3.17 0.15 5.22 5.37 20.00 70z40
14.15 21.86 1.00 36.01 37.01 137.90 482.613,

19 3.28 5.05 0.20 8.34 8.53 20.00 70,..00
22.63 34.84 1.35 57.47 58.83 137.40, 482.63

20 2.67 4.95 0.50 7.62 8 .13 A260 -0 70 7000

18.42 34.14 3.48 52.55 56. 03/1379,0 482.63-

21 0.36 0.54 0.09 0.90 0.199 20. 0 \ 7-0-.-0•0-
2.46 3.71 0.62 6.18 6.80 r3-7-.90 482.63

22 2.02 2.36 0.11 4.388 4.50 f-2.0.00 70.00
13.93 16.29 0.77 30°..22 31.00 137 .90 482.63

Min MS: 1.087, Location :4,•• Combina .-n Pm +Pb

>10

5.84
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14 1. 05 1. 04 0.98 2.09 3.07 20.00 70.00 >10 
7.23 7.15 6.79 14.38 21.16 137.90 482.63 

15 4.02 5.67 0.50 9.69 10.19 20.00 70.00 2.10 
27.71 39.09 3.43 66.80 70.23 137.90 482.63 

16 2.46 3.60 0.20 6.07 6.27 20.00 70.00 3.94 
16.99 24.85 1. 36 41. 84 43.20 137.90 482.63 

17 1. 74 2.62 0.12 4.36 4.48 20.00 70.00 5.88 
12.01 18.04 0.85 30.06 30.91 137.90 482.63 0 

18 2.05 3.17 0.15 5.22 5.37 20.00 7~.~0 4.74 
14.15 21. 86 1. 00 36.01 37.01 

137.90 ~.6~~ 
19 3.28 5.05 0.20 8.34 8 . 53 2 0 . 0 0 7 0,. 00 2 . 6 (') 

22.63 34.84 1. 35 57.47 " "-58.83 137 /90~82. 6·3 

20 2.67 4.95 0.50 7.62 8.13/1 ~.~O ~~OU 2.94 
18.42 34.14 3.48 52.55 56.03 <[37.90 482.63/ 

21 0.36 0.54 0.09 0.90 0 .~9 \ 20. 00~7'0_._0_0 >10 
2.46 3.71 0.62 6 .1~80 n7· .. 90 482.63 

\ ~ 
22 2.02 2.36 0.11 4.38 4. 50 12.0~0~70. 00 5.84 

13.93 16.29 0.77 30-. .22 31.00 IL37. 90 482.63 

Min MS: 1. 087, Locati4 )mb~) Pm+Pb 
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Table 2-50. Load Combination 107, Maximum Pressure, Cold Environment,
Normal Conditions of Transport - Model AOS-1 00

Load Cases: 105, 201, 203, 211
-40°F Ambient, Maximum Decay Heat
Maximum Internal Pressure 1,931 kPa (280 psia)
Maximum Increased External Pressure, 140 kPa (20 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q 'Pm+Pb

1 0.61 0.87 0.33 1.48
4.22 5.97 2.24 10.19

2 0.05 0.03 0.46 0.08
0.36 0.19 3.20. 0.54

3 0.04 0.03 0.32 0.07
0.25 0.21 2.18. 0.46

4 5.19 9.19 1.82 14.38
35.77 63.35 12.58 9,9- 13 \

5 4.56 7.38 1.58 1.1.94

Pm+Pb+Q

1.80
12.43

Sm

20.00
13 7/9\

0.54
3. 7,4'

>10
63

00
63

1.09

31.46 50.88
,o.00 70.00

7.90 482.63
1.51 0

6 1.78 2.47
12.27 17.02.

20.00 70.00
137.90 482.63

6.06

7 0.35 0.60 20.00 70.00
4.12 137.90 482.63

>10
2.40

0.35 0.59 20.00 70.00
2.40 4.07 137.90 482.63

>10

o0 oi 01\/. 24
0 1.64

•1•01i 0.76
6.97 5.21

0.36
2.48

0.60 20.00 70.00
4.12 137.90 482.63

>10

2.06 2.82 20.00 70.00
14.21 19.42 137.90 482.63

>10

0.30 0.56 0.94
2.07 3.86 6.48

1.50 20.00 70.00
10.34 137.90 482.63

>10

12 0.64 0.55 0.75 1.19 1.94 20.00 70.00 >10
4.42 3.79 5.14 8.20 13.35 137.90 482.63

13 1.13 1.01 0.85 2.14 2.98 20.00 70.00 >10
7.80 6.94 5.84 14.73 20.57 137.90 482.63
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Table 2-50. Load Combination 107, Maximum Pressure, Cold Environment, 
Normal Conditions of Transport - Model AOS-100 

Load Cases: 105, 201, 203, 211 
-40°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure 1,931 kPa '(280 psia) 
Maximum Increased External Pressure, 140 kPa (20 psia) 
Fabrication Stress 

Stress (ksi/MPa) Q 
Loc Pm Pb Q 'Pm+Pb Pm+Pb+Q =~~~ .~= 

1 0.61 0.87 0.33 1. 48 1. 80 20.00 70'.00 >10 
" " 4.22 5.97 2.24 10.19 12.43 1~!90~82.6~ 

0.05 0.03 0.46 0.08 
0.36 0.19 3.20 0.54 3'l "-37.9.0~82>63 

o . 04 0 . 03 0 . 3 2 () . 07 0 . B 8 l2 0 . 0 0 7'0 ... 0.0 > 1 0 
o . 25 0 . 21 2 . 18 . 0 . 4 ~ f 4 13 '7-:-9.0 482 . 63 

5.19 9.19 1.82 14.3~ 1610 120~0?a.OO 1.09 
35.77 63.35 12. 58 9.9~3 1,11. 71 1137.90 482.63 

4.56 7.38 1.58~1.9~ ~52 '?a.00 70.00 

31.46 50.88 ~A8 ~3; L-9~~~7.90 482.63 

1. 78 2 . 47 0 . 66 4 .-2-5~ 4 . 91 20 . 00 70 . 00 
12.27 "~4.57~9'o9 33/86 137.90 482.63 

0.35 \~:01 0,.24 0.3?> 0.60 20.00 70.00 
2.40 );06~.6~\46 4.12 137.90 482.63 

2 

3 

4 

5 1. 51 

6 6.06 

7 >10 

8 >10 

" \ 
~!3,5 0 "\00 Vo. 440.35 O. 59 20. 00 70. 00 

<
2.40 0.00 ~7 2.40 4.07 137.90 482.63 

9 0.36 0.60 20.00 70.00 >10 
2.48 4.12 137.90 482.63 

1 O~~~ 0 5 I .yO 1 0 . 76 2 . 06 2 . 82 20 . 00 70 . 00 
~ ~24 6.97 5.21 14.21 19.42 137.90 482.6B 

>10 

11 0.64 0.30 0.56 0.94 1.50 20.00 70.00 >10 

12 

13 
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4.~1 2.07 3.86 6.48 10.34 137.90 482.63 

0.64 0.55 
4.42 3.79 

1.13 1. 01 
7.80 6.94 

0.75 1.19 1. 94 20.00 70.00 >10 
5.14 8.20 13.35 137.90 482.63 

0.85 2.14 2.98 20.00 70.00 >10 
5.84 14.73 20.57 137.90 482.63 
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14 1.05

7.23

15 4.02
27.71

16 2.46
16.99

17 1.74
12.01

18 2.05
14.15

19 3.28
22.63

20 2.67
18.42

21 0.36
2.46

22 2.02
13.93

1.04
7.15

5.67
39.09

3.60
24.85

2.62
18.04

3.17
21.86

5.05
34.84

4.95
34.14

0.54
3.71

2.36
16.29

0.71
4.89

0.13
0.89

0.30
2.10

0.23
1.62

0.29
1.99

0.31
2.11

0.55
3.78

0.36
2.49

0.13
0.90

2.09
14.38

9.69
66.80

6.07
41.84

4.36
30.06

5.22
36.01

8.34
57.47

7.62
52.55

0.90
6.18

4.38

2.79
19.27

9.82
67.69

6.37
43.94

4.59
31.67

5.51
38.00

8.64
59.59

8.17
56.34'

1.(26

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137 A4O.

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

>10

2.10

3.94

>10

482 .63

/70. 00
482 .63

5.84

Min MS: 1.087, Local Pm+Pb
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14 1. 05 1. 04 0.71 2.09 2.79 20.00 70.00 >10 
7.23 7.15 4.89 14.38 19.27 137.90 482.63 

15 4.02 5.67 0.13 9.69 9.82 20.00 70.00 2.10 
27.71 39.09 0.89 66.80 67.69 137.90 482.63 

16 2.46 3.60 0.30 6.07 6.37 20.00 70.00 3.94 
16.99 24.85 2.10 41. 84 43.94 137.90 482.63 

17 1. 74 2.62 0.23 4.36 4.59 20.00 70.00 5.88 
12.01 18.04 1. 62 30.06 31. 67 137.90 482.63 0 

18 2.05 3.17 0.29 5.22 5.51 20.00 7~.~0 4.74 
14.15 21. 86 1.99 36.01 38.00 

137.90 \.~'~ . 

19 3.28 5.05 0.31 8.34 8.64 20.00 70~00 2.60 
22.63 34.84 2.11 57.47 0.. "-

59.59 137 /90~82. 63 . 

20 2.67 4.95 0.55 7.62 B .17/12(.;>0 ~'t00 2.94 
18.42 34.14 3.78 52.55 56.34 <37.90 4B2. 63/ 

21 0.36 0.54 0.36 O. 90 1.~6 \20. 00~7'0_._0_0 >10 
2.46 3.71 2,49 6.1K266 r3'7-.. 90 4B2. 63 

\ ~ 
22 2.02 2.36 o . 13 4 . 3 8 4 . 51 ,2,0 . 0 0 7 0 . 0 0 5.84 

13.93 16.29 0.90 30-.,22 31.12 1137~0~82.63 

Min MS: 1. 087, LocatiL(9 )mb~~> Pm+Pb 
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Table 2-51. Load Combination 215, Compression Load,
Normal Conditions of Transport - Model AOS-100

Load Cases: 215, 101, 201, 211
Compression Load (5x weight)
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.72 1.04 0.29 1.75 2.05
4.95 7.15 2.03 12.10 14.13

2 0.13 0.03 0.43 0.16 0.59
0.91 0.21 2.93 1.12 4.05'

3 0.13 0.05 0.29 0.18 0.(47

0.87 0.38 1.98 1.25 N3.23

4 5.53 9.78. 2.81 15.31 18.12
38.12 67.46 19.39 10.5--57 1.24.97

5 4.89 7.83 3.06 12.73 15.7.9

Sm

20.
137i

;10

>10
63

00
63

0.96

33.74 54.01
,0.00 70.00
7.90 482.63

1.36

6 1.90 2.56
13.12 17.68

.77 20.00 70.00

.80 137.90 482.63
5.72

7 0.47
3.26

0.88 20.00 70.00
6.04 137.90 482.63

>10

8

9

0.\ 00 \•/0.3,9•/ 0.43 0.83 20.00 70.00
0.00 2.71 2.99 5.70 137.90 482.63

0.01 0.39 0.43 0.82 20.00 70.00
0.08 2.71 2.96 5.67 137.90 482.63

i1O'l 0.47 2.12 2.59 20.00 70.00
,6.97 3.21 14.64 17.85 137.90 482.63

0.34 0.55 1.00 1.55 20.00 70.00
2.33 3.81 6.91 10.72 137.90 482.63

>10

>10

>10

11 >10

12 0.58 0.50 0.82 1.08 1.90 20.00 70.00
4.00 3.44 5.65 7.43 13.09 137.90 482.63

13 1.25 1.12 1.12 2.38 3.50 20.00 70.00
8.65 7.73 7.74 16.38 24.12 13.7.90 482.63

>10

>10
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Table 2-51. Load Combination 215, Compression Load, 
Normal Conditions of Transport - Model AOS-100 

Load Cases: 215, 101, 201, 211 
Compression Load (5x weight) 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc Pm Pb Q Pm+Pb Pm+Pb+Q :: ~~ ~: 

20.00 70'.00 >10 
" " 4.95 7.15 2.03 12.10 14.13 1~!90~82.6~ 

0.72 0.29 1. 75 2.05 1. 04 1 

0.13 0.03 0.43 0.16 
o . 9 1 0 . 2 1 2 . 93 1. 12 4 . 0 5 [l3 7 . 9'0 4 8 2>6 3 

o . 13 0 . 05 0 . 29 0 . 18 0 . ~ 7 \2 0 . 0 0 ~7'0 .. _O,O > 1 0 
o . 87 0 . 38 1. 98 1 . 2 ~ P 1'3'''7".,-9 .. 0 482 . 63 

5.53 9.78 2.81 15.3~ 18:-1, i20-<.!10?o.00 0.96 

38.12 67.46 19. 39 /0.5...5~7 1.\97 ~. 90 482.63 

4.89 7.83 3.06 12.73 15.7,9 20.00 70.00 1.36 

33.74 54.01 2~b8 ~76 10~~j7.90 482.63 

1.90 2.56 1.~1 4\4~~5/.77 20.00 70.00 5.72 
13.12 1~9.?0~0.8~ 39.80 137.90 482.63 

o . 4 7 \~ : 0 1 0~3 9 0 . 4 V 0 . 88 2 0 . 00 70 . 00 > 1 0 
3. 26 ~ 06~2. 7~"'·2 6.04 137.90 482.63 

9--1'43 0.,00 Vo. 3,90.43 0.83 20.00 70.00 >10 

2 

3 

4 

5 

6 

7 

8 

('2.:~0.OO ~<71 2.99 5.70 137.90 482.63 

9 ~ 0.43 0.82 20.00 70.00 >10 
2.96 5.67 137.90 482.63 

1 O~~~ 11 1'\,0'1 0 . 47 2 . 12 2 . 59 20 . 00 70 . 00 
~ ~67 6.97 3.21 14.64 17.85 137.90 482.63 

>10 

11 0.66 0.34 0.55 1.00 1.55 20.00 70.00 >10 

12 

13 
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4.~8 2.33 3.81 6.91 10.72 137.90 482.63 

0.58 0.50 
4.00 3.44 

1. 25 1.12 
8.65 7.73 

0.82 1. 08 1. 90 20.00 70.00 >10 
5.65 7.43 13.09 137.90 482.63 

1.12 2.38 3.50 20.00 70.00 >10 
7.74 16.38 24.12 13,7.90 482.63 
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14 1.16 1.15 0.98 2.31 3.29 20.00 70.00
8.00 7.90 6.79 15.90 22.69 137.90 482.63

15 5.80 5.58 0.50 11.38 11.87 20.00 70.00
40.00 38.44. 3.43 78.44 81.87 137.90 482.63

16 2.86 4.12 0.20 6.98 7.17 20.00 70.00
19.69 28.41 1.36 48.09 49.45 137.90 482.63

>10

1.64

3.30

17 1.95 2.92 0.12 4.87 4.99 20.00 70.00

13.42, 20.15 0.85 33.57 34.42 137.90 482.63
<

18 2.12 3.26 0.15 5.39 5.53 20.00 70.,oo
14.64 22.51 1.00 37.15 38.15 137.90 48-2.613

19 3.48 5.31 0.20 8.79 8.99 20.00 70,.00
24.02 36.58 1.35 60.60 61.95 137.40 482.6-3

20 2.99 5.48 0.50 8.47 8.98,/, 20\00 8o 70. 00
20.63 37.78 3.48 58.41 61.89 '137.90 482.63-

21 0.34 0.53 0.09 0.87 0.(96 12 0. 0 0\70--00
2.36 3.63 0.62 5.99 6.61 13-7-90 482.63

22 2.51 2.47 0.11 4.98 5.09 f2-0.00/70.00

17.32 17.00 0.77 34-32 35.09 137.90 482.63

Min MS: 0.959, Locatin: 4// Combinatipno Pm+Pb

54

>10

5.03

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

2-117

• 

• 

• 

14 1.16 1.15 0.98 2.31 3.29 20.00 70.00 >10 
8.00 7.90 6.79 15.90 22.69 137.90 482.63 

15 5.80 5.58 0.50 11. 38 11. 87 20.00 70.00 1. 64 
40.00 38.44 3.43 78.44 81. 87 137.90 482.63 

16 2.86 4.12 0.20 6.98 7.17 20.00 70.00 3.30 
19.69 28.41 1. 36 48.09 49.45 137.90 482.63 

17 1. 95 2.92 0.12 4.87 4.99 20.00 70.00 5.16 
13.42 20.15 0.85 33.57 34.42 137.90 482.63 0 

18 2.12 3.26 0.15 5.39 5.53 20.00 7S-.~0 4.57 
14.64 22.51 1. 00 37.15 38.15 

137.90 Z2.6~~ 
19 3.48 5.31 0.20 8.79 8.99 20.00 70~00 2.41 

24.02 36.58 1. 35 60.60 " "-61. 95 137 /90~82. 63 

20 2.99 5.48 0.50 8.47 B.9B/1 ~.~O ~00 2.54 
20.63 37.78 3.48 58.41 61. B9 B7. 9~ 4B2. 63/ 

21 0.34 0.53 0.09 0.87 0 .~6 \ 20. 00~"7-0_._0_0 >10 
2.36 3.63 0.62 5.9K:H" r3'7· .. 90 4B2.63 

~ 
22 2.51 2.47 o . 11 4 . 98 5 . 0 9 ~_O . 00 70 . 00 5.03 

17.32 17. 00 0.77 34-.-32 35. 09 iL37~0~82. 63 

Min MS: 0.959, LocatiL(9 )~~> Pm+Pb 
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Table 2-52. Load Combination 216, Rod Drop,
Normal Conditions of Transport - Model AOS-100

Load Cases: 216, 101, 201, 211
Rod Drop onto Cask
1001F Ambient, Maximum Decay Heat
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.62 0.87 0.29 1.49 1.79
4.29 6.00 2.03 10.29 12.32

2 0.06 0.03 0.43 0.09 0.51
0.39 0.22 2.93 0.61 3.54ý

3 0.04 0.02 0.29 0.06 0.r35
0.28 0.17 1.98 0.45 N2.43

5.05 8.84 2.81 13.90 16.71
34.83 60.97 19.39 9,5-80 1.15.20

5 4.34 7.02 32.06 1.1.35) 144.41

29.91 48.37 21Z08 /78)~28 _ S9.36

Sm

20.00
137,190,

>10
63

00
63

1.16

00
90

70.00

482.63
1.64

6 1.74 2.32
11.96 16.00

3/6 20.00 70.00
96 137.90 482.63

6.40

7 0.33
2.30

0.74 20.00 70.00
5.07 137.90 482.63

>10

0.32 0.71 20.00 70.00
2.20 4.91 137.90 482.63

>10

10.39 0.32 0.72 20.00 70.00
2.71 2.22 4.93 137.90 482.63

>10

'01 0.47 2.01 2.48 20.00 70.00
97 3.21 13.88 17.09 137.90 482.63

>10

0.29 0.55 0.91 1.47 20.00 70.00
2.02 3.81 6.30 10.11 137.90 482.63

>10

12 0.52 0.42 0.82 0.94 1.76 20.00 70.00
3.61 2.89 5.65 6.50 12.15 137.90 482.63

13 1.07 0.94 1.12 2.02 3.14 20.00 70.00
7.40 6.52 7.74 13.91 21.65 137.90 482.63

>10

>10"
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Table 2-52. Load Combination 216, Rod Drop, 
Normal Conditions of Transport - Model AOS-100 

Load Cases: 216, 101, 201, 211 
Rod Drop onto Cask 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc Pm Pb Q Pm+Pb Pm+Pb+Q :~ <~~. ~: 

1 

2 

3 

4 

5 

6 

7 

8 

0.62 0.87 
6.00 

0.29 1. 49 1. 79 20.00 70,.00 >10 
4.29 

0.06 
0.39 

0.03 
0.22 

" " 2.03 10.29 12.32 1~/90~82.6~ 

0.43 0.09 
2.93 0.61 3.t"-37. 90~B2',.63 
o . 2 9 0 . 0 6 0 . 3 5 [2 0 . 0 0 7-0 ... 0.0 > 1 0 
1.98 0 . 4 ~ f 3 n-9~9_0 482 . 63 

0.04 0.02 

2. B1 13. 9~ 1611 12.0"-""~. 00 1.16 

19'39~'5~8iLO b~20 ~.90 482.63 

3.06 11.35 14.~1 20.00 70.00 1.64 
/ /78} A /' 29.91 48.37 2\08 V.28 9~'vJ:'37.90 482.63 

1. 74 2 . 3 2 1. 3 1 4 .,06__. 5 . 3 6 2 0 . 0 0 7 0 . 0 0 
" "--..,,... / 11.96 16.00 9.00~7.96 36.96 137.90 482.63 

0.33 \~(h.39 0.3~ 0.74 20.00 70.00 
2. 30 ~ 06~2. 7~\.:J·5 5. 07 137.90 4B2. 63 

~/12 O.~O ~.~B~.32 0.71 20.00 70.00 

0.28 0.17 

5.05 8.84 
34.83 60.97 

4.34 7.02 

6.40 

>10 

>10 

<
2'1~ 0.00 2<71 2.20 4.91 137.90 482.63 

~- ~ \ 9 0.32 0.72 20.00 70.00 >10 
2.22 4.93 137.90 482.63 

1 O~~~ 0 0 1.~0 1 0 . 47 2 . 01 2 . 48 20 . 00 70 . 00 
~ ~91 6.97 3.21 13.88 17.09 137.90 482.63 

11 0.62 0.29 0.55 0.91 1.47 20.00 70.00 

>10 

>10 
4 . 2>8 2 . 02 3 . 81 6 . 3 0 1 0 . 11 13 7 . 9 0 4 82 . 63 

12 0.52 0.42 0.82 0.94 1. 76 20.00 70.00 >10 
3.61 2.89 5.65 6.50 12.15 137.90 482.63 

13 1. 07 0.94 1.12 2.02 3.14 20.00 70.00 >10' 
7.40 6.52 7.74 13.91 21. 65 137.90 482.63 
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14 1.01

6.95

15 7.13
49.13

16 2.74
18.91

17 1.89
13.02

18 2.02
13.92

19 3.18
21.92

20 2.63
18.16

21 0.23
1.58

22 5.26
36.25

1.01
6.97

6.06
41.81

4.03
27.79

2.89
19.93

3.02
20.79

4.87
33.60

4.83
33.27

0.47
3.23

6.26
43.19

0.98
6.79

0.50
3.43

0.20
1.36

0.12
0.85

0.15
1. 00

0.20
1.35

0.50
3.48

0.09
0.62

0.11

0.77

2.02
13.92

13.19
90.94

6.77
46.70

4.78
32.95

5.03
34.71

8.05
55.52

7.46
51.43

0.70
4.81

11. 52<

3.00
20.71

13.69
94.37

6.97
48.06

4.90
33.81

5.18
35.71

8.25
56.88

7.96
54. 90"

0 .r79

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

>10

1.27

3.43

>10
482.63

/70.00

482 .63

1.60

Min MS: 1.159, Pm+Pb
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14 1. 01 1. 01 0.98 2.02 3.00 20.00 70.00 >10 
6.95 6.97 6.79 13.92 20.71 137.90 482.63 

15 7 .. 13 6.06 0.50 13.19 13.69 20.00 70.00 1.27 
49.13 41. 81 3.43 90.94 94.37 137.90 482.63 

16 2.74 4.03 0.20 6.77 6.97 20.00 70.00 3.43 
18.91 27.79 1. 36 46.70 48.06 137.90 482.63 

17 1. 89 2.89 0.12 4.78 4.90 20.00 70.00 5.28 
13.02 19.93 0.85 32.95 33.81 137.90 482.63 0 

18 2.02 3.02 0.15 5.03 5.18 20.00 7~.~0 4.96 
13.92 20.79 1.00 34.71 35.71 

137.90 Z2.6g~ 
19 3.18 4.87 0.20 8.05 8.25 20.00 70~00 2.73 

21. 92 33.60 1. 35 55.52 " "-56.88 137 /90~82. 6·3 

20 2.63 4.83 0.50 7.46 7.96/1 ~~O ;t00 3.02' 
18.16 33.27 3.48 51. 43 54.90 037.90 482. 63/, 

21 0.23 0.47 0.09 0.70 o .t9 \20.00""7'0 ... 0.0 >10 
1. 58 3.23 0.62 4.81 5 . ~3 13-7-._9~ . 63 

22 5.26 6.26 0.11 12.0~0~70. 00 1. 60 
36.25 43.19 0.77 79-..44 137.90 482.63 

Min MS: 1. 159, Locat~ ~mbinati~~pm+Pb 
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Table 2-53. Load Combination 217, Rod Drop, Cold Environment,
Normal Conditions of Transport - Model AOS-100

Load Cases: 216, 104, 201, 211
Rod Drop onto Cask
-401F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

0

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb

1 0.62 0.87 0.09 1.49
4.29 6.00 0.61 10.29

2 0.06 0.03 0.07 0.09

0.39 0.22 0.49 0.61

3 0.04 0.02 0.09 0.06
0.28 0.17 0.65 0.45

4 5.05 8.84 6.06 13.90
34.83 60.97 41.81 9,5-.8 0

5 4.34 7.02 8.52 11.35

Pm+Pb+Q

1.58
10.90

Sm

20.00

0.16 110

>10
.63

/70.00
482 .63

1.16

29.91 48.37
.00 70.00
.90 482.63

1.64

6 1.74 2.32
11.96 16.00

20.00 70.00
137.90 482.63

6.40

7 0.33
2.30

2.18 20.00 70.00
15.05 137.90 482.63

>10

8 0.32 2.16 20.00 70.00
2.20 14.88 137.90 482.63

>10

9 .84 0.32 2.16 20.00 70.00
.69 2.22 14.91 137.90 482.63

>10

1. 01 2.17 2.01 4.18 20.00
\6.97 14.96 13.88 28.84 137.90

70.00
482.63

>10

11 0.29 1.16 0.91 2.08 20.00 70.00
2.02 8.03 6.30 ' 14.33 137.90 482.63

>10

12 0.52 0.42 0.89 0.94 1.83 20.00 70.00
3.61 2.89 6.11 6.50 12.60 137.90 482.63

13 1.07 0.94 3.84 2.02 5.86 20.00 70.00
7.40 6.52 26.50 13.91 40.41 137.90 482.63

>10

9.24

0
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Table 2-53. Load Combination 217, Rod Drop, Cold Environment, 
Normal Conditions of Transport - Model AOS-100 

Load Cases: 216, 104, 201, 211 
Rod Drop onto Cask 
-40°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
=~ .~~ ~= 

20.00 70,. 00~10 
'" "-6.00 0.61 10.29 10.90 1~!90~82.6S 

0.03 0.07 0.09 0.16/120\~0 ",,0.00) )"0 
0.22 0.49 0.61 1.10 "37'9'~82>6~~ _ 

o . 02 0 . 0 9 0 . 0 6 0 .h 6 \ 2 0 . 0 0 7'0 .. _0.0 > 1 0 
O. 17 O. 65 0 . 4~. 1\ 9 n'''7--:-RO 4 82 . 63 

8.84 6.06 13.9~ 1916 r20~0~.00 1.16 
60.97 41. 81/5--:-8uO 1,\62 \,:.90 482.63 

7.02 8.52 11.35 19.88 20.00 70.00 1.64 

48.37 5~i8 ~28 13~~117.90 482.63 

2 . 3 2 4 . 03 4 .,06 _________ 8. 08 2 0 . 0 0 7 0 . 0 0 6 . 4 0 
"- " ./, 11.96 1~7.78~7.96 55.74 137.90 482.63 

0.33 \~:01 ho84 0.3~ 2.18 20.00 70.00 
2. 30 ~ 06~. 6~""'5 15.05137.90 482.63 

g,!32 0,,00 VI. 84Jo. 32 2.16 20.00 70.00 

Loc Pb Q Pm+Pb Pm+Pb+Q Pm 

1 1. 49 i.58 0.87 0.09 0.62 
4.29 

2 0.06 
0.39 

3 0.04 
0.28 

4 5.05 
34.83 

5 4.34 
29.91 

6 1. 74 

7 >10 

8 >10 

~2.~~0.OO 12<68 2.20 14.88 137.90 482.63 

9 ~0.3~ 0~0~ ~.84 0.32 2.16 20.00 70.00 

\B"4~~s\A2'69 2.22 14.91 137.90 482.63 

>10 

1 O~~. 00 I.,01 2 . 17 2 . 01 4 . 18 20 . 00 70 . 00 
6.91 6.97 14.96 13.88 28.84 137.90 482.63 

, 

11 0.62 0.29 1.16 0.91 2.08 20.00 70.00 
4.2~ 2.02 8.03 6.30 14.33 137.90 482.63 

>10 

>10 

12 0.52 0.42 0.89 0.94 1. 83 20.00 70.00 >10 
3.61 2.89 6.11 6.50 12.60 137.90 482.63 

13 1. 07 0.94 3.84 2.02 5.86 20.00 70.00 9.24 
7.40 6.52 26.50 13.91 40.41 137.90 482.63 
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14 1.01 1.01 3.13 2.02 5.15 20.00 70.00
6.95 6.97 21.61 13.92 35.53 137.90 482.63

15 7.13' 6.06 0.76 13.19 13.95 20.00 70.00
49.13 41.81 5.26 90.94 96.20 137.90 482.63

16 2.74 4.03 1.59 6.-77 8.36 20.00 70.00

18.91 27.79 10.94 46.70 57.64 137.90 482.63

>10

1.27

3.43

17 1.89 2.89 1.26 4.78 6.04 20.00 70.00
13.02 19.93 8.66 32.95 41.61 137.90 482.63

18 2.02 3.02 1.23 5.03 6.26 20.00 70/.00
13.92 20.79 8.46 34.71 43.17 137.90 482.6'3,

19 3.18 4.87 1.78 8.05 9.84 20.00 70,.00
21.92 33.60 12.29 55.52 67.81 137.40 482.6,3

20 2.63 4.83 2.16 7.46 9.62 A 20\00 70.00
18.16 33.27 14.90 51.43 66.32' '137.90 482.63-

21 0.23 0.47 1.01 0.70 1.(711 20 .00 0 7-000-.QO

1.58 3.23 6.99 4.81 11.80 13-7--90 482.63

22, 5.26 6.26 0.12 11.52 11.64 [-Z0.00 70.00

36.25 43.19 0.84 79-.-44 \80.28 137 .•90 482.63

Min MS: 1.159, Location: -4, "Cnbinatipn Pm+Pb

>10

1.60
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14 

15 

16 

17 

18 

19 

20 

21 

22. 

1. 01 
6.95 

7.13' 
49.13 

2.74 
18.91 

1. 89 
13.02 

2.02 
13.92 

3.18 
21. 92 

2.63 
18.16 

0.23 
1. 58 

5.26 
36.25 

1. 01 
6.97 

6.06 
41. 81 

4.03 
27.79 

2.89 
19.93 

3.02 
20.79 

4.87 
33.60 

4.83 
33.27 

0.47 
3.23 

3.13 
21. 61 

0.76 
5.26 

1. 59 
10.94 

1. 26 
8.66 

1. 23 
8.46 

1.78 
12.29 

2.16 
14.90 

1. 01 
6.99 

2.02 
13.92 

13 .19 
90.94 

6.77 
46.70 

4.78 
32.95 

5.03 
34.71 

8.05 
55.52 

7.46 
51. 43 

0.70 
4.81 

5.15 20.00 70.00 
35.53 137.90 482.63 

13.95 
96.20 

8.36 
57.64 

6.04 
41. 61 

20.00 
137.90 

20.00 
137.90 

20.00 
137.90 

70.00 
482.63 

70.00 
482.63 

70.00 
482.63 

. 6. 2 6 2 0 . 00 7 ~.~ 0 
43 . 1 7 13 7 . 9 0 4 82 . 6'3 

>10 

1. 27 

3.43 

5.28 

Q 
4.96 

9.84 20.00 ~,.oo~. 73 
"' " 67. 81 1(/90~82. 6-3 

9 . 62 /1 2 O,.~ 0 "7~ . 0 ~ 3 . 02 
66.32/ ~37.90 482~6~~ ~ 
1.~1 \ 20. 00~"7'0_._0_0/ >10 

11.80 1'3-7-.,90 482.63 

~ ~ 
6 . 26 0 . 12 11 . 52 11. 64 12.0 . 00 /70 . 00 

43.19 0.84 79-.-44 80.28 IL37~OJ482.63 
1. 60 

Min MS: 1.159, Locat~ ~mbinati~~ Pm+Pb 
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Table 2-54. Load Combination 221, Forward Vibration,
Normal Conditions of Transport - Model AOS-1 00

Load Cases: 221, 101, 201, 211
Forward 5g Vibration Inertia Load
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.67 0.88 0.29 1.55 1.85
4.65 6.05 2.03 10.69 12.72

2 0.62 0.24 0.43 0.86 1.28
4.24 1.67 2.93 5.92 8.85'

//

3 0.01 0 4.05 0.29 0.16 0. 17r4140.73i 0.35 1.98 1.0 3. ' 06

Sm

20.00
137,'90,

!10

>10
63

/70. 00

482.63
1.17

00
90

70.00
482.63

1.63

6 1.71 2.31
11.82 15.93

20.00 70.00
137.90 482.63

6.45

7 0.29
2.03

0.70 20.00 70.00
4.81 137.90 482.63

>10

8 0.29 0.68 20.00 70.00
2.00 4.71 137.90 482.63

>10

9 ,0.39 0.31 0.70 20.00 70.00
2.71 2.11 4.82 137.90 482.63

>10

4( 0.47 2.04 2.51 20.00 70.00
12 3.21 14.10 17.31 137.90 482.63

>10

0.29
2.00

0.55 0.94 1.49 20.00 70.00
3.81 6.46 10.27 137.90 482.63

>10

12 0.55 0.44 0.82 0.99 1.81 20.00 70.00
3.78 3.05 5.65 6.83 12.48 137.90 482.63

13 1.11 0.97 1.12 2.08 3.20 20.00 70.00
7.63 6.72 7.74 14.35 22.09 137.90 482.63

>10

>10
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Table 2-54. Load Combination 221, Forward Vibration, 
Normal Conditions of Transport - Model AOS-100 

Load Cases: 221, 101, 201, 211 
Forward 5g Vibration Inertia Load 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Pm+Pb Pm+Pb+Q Sm ~~ MS 

1. 55 ---~~;~ 20.00 70,. ~~ ~ '>~~ 
~ " . "'" 4.65 6.05 2.03 10.69 12. 72 1<!90~82. 6'3· \ 

~:~~ ~:~~ ~::: ~::~ !:~~.;~1~4~'~~~~1O 
o . 11 0 . 05 0 . 29 0 . 16 0 . ~ 4 120 . 0 0 ~7'0 ... 0.0 > 1 0 
0.73 0.35 1. 98 1. O~ f6 13·"7 ...... 9.0 482.63 

5.03 8.82 2.81 13. 8~ 1616 ,2.0"-".O?o. 00 1.17 
34.68 60.79 19.39 ~574~7 b14.86 137.90 482.63 

4.35 7.05 3.~~11.40 ~5 ~.OO 70.00 1.63 
30.00 48. 58 ~08 (:) 57 9Z;">37 . 90 482.63 

1.71 2.31 1.~1 4(03~5/33 ~O.OO 70.00 6.45 
11.82 1~9.00~7 .9~ 36.75 137.90 482.63 

o . 2 9 \~ : 01 0--..39 0 . 30/ 0 . 70 20 . 00 70 . 00 > 1 0 
2.03 ~07~.7~'-09 4.81 137.90 482.63 

IV'~ 0.,00 Vo. 3.90.29 0.68 20.00 70.00 >10 

Pb Loc Pm Q 

0.67 0.88 0.29 1 

2 

3 

4 

5 

6 

7 

8 

~2.~~ ~0.0~0 ~171 2.00 4.71 137.90 482.63 

9~0.2~~ ~~01 0.39 0.31 0.70 20.00 70.00 >10 
2

B
02 ~ ~09 2.71 2.11 4.82 137.90 482.63 

1 O~~\ 1 1.'0? 0 . 47 2 . 04 2 . 51 20 . 00 70. 00 > 1 0 
6.98 7.12 3.21 14.10 17.31 137.90 482.63 

11 0.65 0.29 0.55 0.94 1.49 20.00 70.00 >10 

12 

13 

2-122 

4.4\ f.OO 3.81 6.46 10.27 137.90 482.63 

0.55 0.44 
3.78 3.05 

1.11 0.97 
7.63 6.72 

0.82 0.99 1. 81 20.00 70.00 >10 
5.65 6.83 12.48 137.90 482.63 

1.12 2.08 3.20 20.00 70.00 >10 
7.74 14.35 22.09 137.90 482.63 
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14 1.05
7.21

15 3.85
26.57

16 2.36
16.26

17 1.68
11.55

18 1.99
13.70

19 3.15
21.73

20 2.59
17. 84

21 0.29
1.99

22 2.01

13 .86

1.03
7.07

5.45
37.60

3.44
23.73

2.50
17.21

3.05
21.01

4.83
33.29

4.75

32 .77

0.53

3.67

2.39

16.45

0.98
6.79

0.50
3.43

0.20
1.36

0.12
0.85

0.15
1.00

0.20
1.35

0.50
3.48

0.09
0.62

0.11

0.77

2.07
14.28

9.31
64.16

5.80
39.99

4.17
28.76

5.03
34.71

7.98
55.02

7.34
50.61

0.82
5.66

4.40

3.06
21.07

9.80
67.59

6.00
41.35

4.30
29.61

5.18
35.72

8.18
56.37

7.84
54.08'

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137-90

20.00

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

>10

2.22

4.17

>10
482 .63

/0.00

482 .63

5.82

Min MS: 1.167, Locat Pm+Pb
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14 1. 05 1. 03 0.98 2.07 3.06 20.00 70.00 >10 
7.21 7.07 6.79 14.28 21. 07 137.90 482.63 

15 3.85 5.45 0.50 9.31 9.80 20.00 70.00 2.22 
26.57 37.60 3.43 64.16 67.59 137.90 482.63 

16 2.36 3.44 0.20 5.80 6.00 20.00 70.00 4.17 
16.26 23.73 1. 36 39.99 41. 35 137.90 482.63 

17 1. 68 2.50 0.12 4.17 4.30 20.00 70.00 6.19 
11.55 17.21 0.85 28.76 29.61 137.90 482.63 0 

18 1. 99 3.05 0.15 5.03 5.18 20.00 7~.~0 4.96 
13.70 21. 01 1. 00 34.71 35.72 137.90 

Z2.6S~ 
19 3.15 4.83 0.20 7.98 8 . 18 2 0 . 0 0 7 0,. 0 0 2 . 7 6 

21. 73 33.29 1. 35 55.02 '" "-56.37 137 /90~82. 6-3 

20 2.59 4.75 0.50 7.34 7.84/1 ;C.~O ~00 3.09 
17.84 32.77 3.48 50.61 54.08 i37. 9·0 482.63/ 

21 0.29 0.53 0.09 0.82 O.(Pl \ 20. 00~7.0_._OD >10 
1. 99 3.67 0.62 5.6Q28 nl-.. 90 482.63 

\ -----? 
22 2.01 2.39 0.11 4.40 4.51 12.0~0~70.00 5.82 

13.86 16.45 0.~0 .. .31 31.09 U7.90 482.63 

Min MS: 1.167, Location'~ ~mb~~~ Pm+Pb 
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Table 2-55. Load Combination 222, Lateral Vibration,
Normal Conditions of Transport - Model AOS-100

Load Cases: 222, 101, 201, 211
Lateral 5g Vibration Inertia Load
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

0

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb

1 0.68 0.89 0.29 1.57

4.71 6.13 2.03 10.83

2 0.11 0.06 0.43 0.17
0.78 0.38 2.93 1.16

3 0.11 0.05 0.29 0.16
0.74 0.35 1.98 1.09

4 5.02 8.77 2.81 13.79
34.60 60.46 19.39 9•5-.-060 /1

5 4.35 7.00 3.06/ 11.35

Pm+Pb+Q

1.87
12.86

Sm

20.00

0.59

0 >10
.63

.00

.63
1.18

29.97 48.28
.00 70.00
.90 482.63

1.64

6 1.69 2.28
11.68 15.74

.28 20.00 70.00
<43 137.90 482.63

6.54

7 0.29
2.00

0.69 20.00 70.00
4.78 137.90 482.63

>10

8 0.29 0.68 20.00 70.00
2.00 4.72 137.90 482.63

>10

9 /0.39 0.30 0.70 20.00 70.00
2.71 2.09 4.80 137.90 482.63

>10

i\.•01 0.47 2.02 2.48 20.00 70.00
\6.98 3.21 13.91 17.12 137.90 482.63

>10

0.30 0.55 0.92 1.47 20.00 70.00
2.04 3.81 6.35 10.15 137.90 482.63

>10

12 0.53 0.42 0.82 0.95 1.77 20.00 70.00
3.64 2.92 5.65 6.56 12.22 137.90 482.63

13 1.08 0.93 1.12 2.01 3.13 20.00 70.00
7.46 6.38 7.74 13.84 21.58 137.90 482.63

>10

>10
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Table 2-55. Load Combination 222, Lateral Vibration, 
Normal Conditions of Transport - Model AOS-100 

Load Cases: 222, 101, 2b1, 211 
Lateral 5g Vibration Inertia Load 

("-.... . 
100°F Amblent, Maxlmum Decay Heat 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc Pm Pb Q Pm+Pb Pm+Pb+Q =~ ~.~ ~= 

1 

2 

3 

4 

5 

6 

7 

8 

0.68 
4.71 

0.11 
0.78 

0.11 
0.74 

5.02 
34.60 

4.35 
29.97 

1.69 

0.89 
6.13 

0.06 
0.38 

0.05 
0.35 

8.77 
60.46 

7.00 

0.29 1. 57 1. 87 20.00 70'.00 >10 
~ "-

2.03 10.83 12. 86 1<!9(,)~82. 6'\3 

0.43 0.17 

2.93 1. 16 4.r 037. 9~~82>63 

0.29 0.16 0}5 \20.00 7'0 ... 0.0 >10 
1.98 1.0~f8 r39~9~ 482.63 

2.81 13 . 7 ~ 1610 i2.O",-,,-0?o . 00 1. 18 

3.06 11.35 14.~1 20.00 70.00 1.64 

19'39/S';-0~6 1,\45 ~:90 482.63 

/ /78} ~ / 48. 28 2~08 V· 26 9Z; 'vJ:'37. 90 482.63 

2 . 2 8 1. 3 1 3 .,98____ 5 . 2 8 2 0 . 0 0 7 0 . 0 0 6.54 
"- ,,~/ 

11.68 1~9.00~7.43 36.43 137.90 482.63 

0.29 \~:01 0,.39 ~3i> 0.69 20.00 70.00 >10 
2.00 );0~.7~.06 4.78 137.90 482.63 

>10 

~ \ 
s,,(2~9 0,,00 Vo. 3.90.29 0.68 20.00 70.00 

<
2.00 0.01 2~1 2.00 4.72 137.90 482.63 

9 0.2~ 0~01 0.39 0.30 0.70 20.00 70.00 
2.09 4.80 137.90 482.63 

>10 

1 o~~. 01 1.,01 0 . 47 2 . 02 2 . 48 20 . 00 70 . 00 
6.93 6.98 3.21 13.91 17.12 137.90 482.63 

11 0.63 0.30 0.55 0.92 1.47 20.00 70.00 

>10 

>10 

12 

13 

2-124 

4.3\ 2.04 3.81 '6.35 10.15 137.90 482.63 

0.53 0.42 
3.64 2.92 

1. 08 0.93 
7.46 6.38 

0.82 0.95 1. 77 20.00 70.00 >10 
5.65 6.56 12.22 137.90 482.63 

1.12 2.01 3.13 20.00 70.00 >10 
7.74 13.84 21. 58 137.90 482.63 
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14 1.02
7.02

15 3.93
27.08

16 2.34
16. 17

17 1.66

11.42

18 1.96
13.54

19 3.14
21.68

20 2.57
17.71

21 0.25
1.74

22 1.99
13.70

1.00
6.91

5.54
38.18

3.40
23.41

2.46
16.95

3.01
20.76

4.81
33.13

4.72
32.53

0.49
3.41

2.36
16.24

0.98
6.79

0.50
3.43

0.20
1.36

0.12
0.85

0.15
1.00

0.20
1.35

0.50
3.48

0.09
0.62

2.02
13.93

9.47
65.26

5.74
39.58

4.11
28.36

4.97
34.30

7.95
54.81

7.29
50.25

0.75
5.15

3.00
20.71

9.96
68.69

5.94
40.93

4.24
29.22

5.12
35.30

8.15
56.16

7.79
53.72'

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137 ./!.

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

>10

2.17

4.23

>10
.63

0.11 4.3, '0.00 5.91
0.77 482.63

Min MS: 1.176, Pm+Pb
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14 1. 02 1. 00 0.98 2.02 3.00 20.00 70.00 >10 
7.02 6.91 6.79 13.93 20.71 137.90 482.63 

15 3.93 5.54 0.50 9.47 9.96 20.00 70.00 2.17 
27.08 38.18 3.43 65.26 68.69 137.90 482.63 

16 2.34 3.40 0.20 5.74 5.94 20.00 70.00 4.23 
16.17 23.41 1. 36 39.58 40.93 137.90 482.63 

17 1. 66 2.46 0.12 4.11 4.24 20.00 70.00 ~ 11.42 16.95 0.85 28.36 29.22 137.90 482.63 Q. 
18 1. 96 3.01 0.15 4.97 5.12 20.00 7~.~0 5.03 

13.54 20.76 1. 00 34.30 35.30 
137 . 90 Z2.6~~ 

19 3.14 4.81 0.20 7.95 8.15 20.00 70~00 2.77 
21. 68 33.13 1. 35 54.81 

~, . 
56.16 137 /90~82. 6-3 

20 2.57 4.72 0.50 7.29 7.79 /1 ~.-!,O ~'t00 3.12 
17.71 32.53 3.48 50.25 53.72 '37.90 482.63~ 

21 0.25 0.49 0.09 0.75 0.'4 \ 20. 00~7'0_._0_0 >10 
1. 74 3.41 0.62 5.'Kif n'1· .. 90 482.63 I 

~ 
22 1. 99 2.36 o . 11 4 . 34 4 . 46 12.0 . 0070 . 00 5.91 

13.70 16.24 0.77 29-.. 94 30. 72 lL37~~82. 63 

Min MS: 1.176, Locat~ )mb~> Pm+Pb 
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Table 2-56. Load Combination 223, Vertical Vibration,
Normal Conditions of Transport - Model AOS-100

Load Cases: 223, 101, 201, 211
Vertical lOg Vibration Inertia Load
100°F Ambient, Maximum Decay Heat
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb

1 0.96 1.03 0.29 1.99
6.60 7.11 2.03 13.71

2 0.51 0.19 0.43 0.70
3.52 1.28 2.93 4.80

3 0.36 0.21 0.29 0.57
2.49 1.47 1.98 3.96

4 5.24 8.83 2.81 14.07

36.12 60.90 19.39 9,7-02

5 4.58 7.02 3. 0,6 11. 60

Pm+Pb+Q

2.28
15.74

Sm

20.

1.12

0. >10
.63

/70.00
482. 63

1.13

31.55 48:40

0.00 70.00

7.90 482.63
1.59

6 1.79 2.31
12.35 15.89

.40 20.00 70.00

.25 137.90 482.63
6.32

7 0.32
2.18

0.73 20.00 70.00
5.01 137.90 482.63

>10

8 0.32 0.72 20.00 70.00
2.22 4.94 137.90 482.63

>10

9 /6.39 0.33 0.73 20.00 70.00
2.71 2.30 5.01 137.90 482.63

>10

l'%3 0.47 2.06 2.52 20.00 70.00
\7.10 3.21 14.18 17.39 137.90 482.63

>10

.11 0.32 0.55 1.01 1.56 20.00 70.00
2.23 3.81 6.97 10.78 137.90 482.63

>10

12 0.59 0.44 0.82 1.03 1.85 20.00 70.00
4.06 3.04 5.65 7.10 12.76 137.90 482.63

13 1.20 0.93 1.12 2.13 3.26 20.00 70.00
8.27 6.44 7.74 14.72 22.46 137.90 482.63

>10

>10

2-126 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-56. Load Combination 223, Vertical Vibration, 
Normal Conditions of Transport - Model AOS-100 

Load Cases: 223, ?101, 201, 211 
-Vertical 109 Vibration Inertia Load 

1000F Ambient, Maximum Decay Heat 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc Pm Pb Q 

Pm+Pb ~~~~~~ :: ~~ ~= 
1.99 2.28 20.00 70'.00~~10 

13.71 15.74 '<:'ge~82.~3'1 J 
0.70 1.12/1 20",0 7,0.00) }'0 

4.80 7.(:4 037. 9~~8:06~ • 

o . 57 0 . \8 6 [2 0 . 0 0 7'0 ... 0.0 > 1 0 
3. 9

W
6. 94 rJ·,,,?-:-9.0 482,63 

~. 
5 . 24 8 . 83 2 . 81 14 . 07 16 . 8 8 12.0~0 J7 0 . 00 1. 13 

3 6 . 12 6 0 . 9 0 19 . 3 9 9~7"7"0.2 H 6 . 41 il3 7 . 9 0 482 . 63 

0.96 1. 03 0.29 1 
6.60 7.11 2.03 

0,51 0.19 0.43 2 
3.52 1. 28 2,93 

0.36 0.21 0.29 3 
2.49 1. 47 1. 98 

4 

4, 58 7 , 02 3 . 06/11, 6 ~ ~s ~ . 00 70, 00 

31. 55 48 ,40 t6'8 (/> 9~ L1.0~"-.,t37 .90 482.63 

1. 79 2.31 1. ~1 4<:0 ______ .5/40 20.00 70.00 
12.35 15.89 9.00~8.Q5 37.25 137.90 482.63 

o . 3 2 ~0".3 9 0 . 3 ~ 0 .73 20. 00 70. 00 

2.18 ~:~2.7~"29 5.01 137.90 482.63 

g,,(3~ 0.,01 VO. }90. 32 0.72 20.00 70.00 

5 1. 59 

6 6.32 

7 >10 

8 >10 

~.~6~0.Q\ ~<71 2.22 4.94 137.90 482.63 

9 ~~.~~~~~:~~ ~:~~ ~:~~ ,~~:~~ 4~~:~~ 
1 ~~~ 0 3 I.v03 0 , 47 2 . 06 2 , 52 20 . 00 70 . 00 

~ ~08 7.10 3.21 14.18 17.39 137.90 482.63 

>10 

>10 

11 0.69 0.32 0.55 1.01 1.56 20.00 70.00 >10 

12 

13 
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"-4.7'5 

0.59 
4.06 

1. 20 
8.27 

2.23 

0,44 
3.04 

0.93 
6.44 

3.81 6.97 10.78 137.90 482.63 

0.82 1. 03 1. 85 20,00 70.00 >10 
5.65 7.10 12.76 137,90 482.63 

1.12 2.13 3.26 20.00 70.00 >10 
7.74 14.72 22.46 137.90 482.63 
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14 1.15 1.03 0.98 2.18 3.16 20.00 70.00
7.90 7.10 6.79 15.01 21.79 137.90 482.63

15 4.02 5.63 0.50 9.65 10.15 20.00 70.00
27.74 38.79 3.43 66.53 69.97 137.90 482.63

16 2.41 3.43 0.20 5.84 6.04 20.00 70.00
16.63 23.66 1.36 40.29 41.65 137.90 482.63

>10

2.11

4.13

17 1.70 2.47 0.12 4.17 4.30 20.00 70.00
11.74 17.04 0.85 28.78 29.64 137.90 482.63

18 2.01 3.03 0.15 5.04 5.18 20.00 70.,00
13.85 20.89 1.00 34.74 35.74 137.90 482.63\,

19 3.24 4.84 0.20 8.08 8.27 20.00 70,.00
22.34 33.35 1.35 55.69 57.04 137.40 482.63

20 2.67 4.76 0.50 7.44 7.94* 20%0,0 70 .00
18.43 32.85 3.48 51.28 54.76 137.9ý0 482.63-

21 0.37 0.53 0.09 0.90 0. (99 2 0.0 0\7-0-Q0-
2.56 3.65 0.62 6.21 6.83 33-7-90 482.63

22 2.05 2.38 0.11 4.43< 4.54 -2.0.00 70.00
14.14 16.40 0.77 30-.-54 31.32 137.90 482.63

Min MS: 1.132, Locatn 4, Cbinat, i m+Pb

>10

5.77
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14 1.15 1. 03 0.98 2.18 3.16 20.00 70.00 >10 
7.90 7.10 6.79 15.01 21. 79 137.90 482.63 

15 4.02 5.63 0.50 9.65 10.15 20.00 70.00 2.11 
27.74 38.79 3.43 66.53 69.97 137.90 482.63 

16 2.41 3.43 0.20 5.84 6.04 20.00 70.00 4.13 
16.63 23.66 1. 36 40.29 41. 65 137.90 482.63 

17 1. 70 2.47 0.12 4.17 4.30 20.00 70.00 6.19 
11.74 17.04 0.85 28.78 29.64 137.90 482.63 0 

18 2.01 3.03 0.15 5.04 5.18 20.00 7~.~0 4.95 
13.85 20.89 1.00 34.74 35.74 

137 . 90 Z2.6<J~ 
19 3.24 4.84 0.20 8.08 8.27 20.00 70,.00 2.71 

22.34 33.35 1. 35 55.69 " "-57.04 137 /90~82. 6-3 

20 2.67 4.76 0.50 7.44 7.94/1 ~.~O 7't00 3.03 
18.43 32.85 3.48 51. 28 54.76 Q37.90 482.63/ 

21 0.37 0.53 0.09 0.90 0 .~9 \ 20. 00~7'0 .. _0_0 >10 
2.56 3.65 0.62 6.2Q83 1"3'7-•. 90 482.63 

\ ~ 
22 2.05 2.38 o . 11 4 . 43 4 . 54 \2,0<0 ~7 0 . 00 5.77 

14.14 16.40 o . 77 3 0-. .5 4 3 1. 3 2 IL3 7 . 9 0 4 8 2 . 6 3 

Min MS: 1.132, Locat~ )mb~~>P~+Pb 
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Table 2-57. Load Combination 231, 4-ft. Head-On Drop, Normal Conditions,
Normal Conditions of Transport - Model AOS-100

Load Cases: 231, 102, 201, 211
4-ft. Head-On Drop
100OF Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

0

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb

1 1.69 1.33 0.28 3.02
11.62 9.20 1.95 20.82

2 0.67 0.04 0.42 0'.70
4.61 0.24 2.91 4.86

3 0.37 0.03 0.28 0.40
2.57 0.21 1.91 2.78

4 7.28 11.11 2.84 18.39
50.17 76.61 19.60 12Z6-78

5 5.34 8.59 2.9,6 13ý.92

Pm+Pb+Q

3.30
22.77

Sm

20.00

1.13 110

0 >10
.12

6/6.30
457.12

0.63

36.79 59.21
P0.00 66.30
7.90 457.12

1.15

6 2.00 2.62
13.76 18.07

20.00 66.30
137.90 457.12

5.50

7 0.53
3.63

0.88 20.00 66.30
6.09 137.90 457.12

>10

8 0.50 0.84 20.00 66.30
3.45 5.77 137.90 457.12

>10

9 /0.34 0.50 0.84 20.00 66.30
2.32 3.47 5.79 137.90 457.12

>10

1\1'8 0.54 2.41 2.96 20.00 66.30
\8.11 3.73 16.65 20.37 137.90 457.12

>10

1 0.38 0.64 1.21 1.85 20.00 66.30
2.64 4.43 8.34 12.77 137.90 457.12

>10

12 0.65 0.67 0.93 1.32 2.25 20.00 66.30
4.47 4.62 6.45 9.08 15.53 137.90 457.12

13 1.26 1.03 1.13 2.29 3.41 20.00 66.30
8.70 7.08 7.76 15.78 23.54, 137.90 457.12

>10

>10
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Table 2-57. Load Combination 231, 4-ft. Head-On Drop, Normal Conditions, 
Normal Conditions of Transport - Model AOS-100 

Load Cases: 2~1, 102, 201, 211 
4-ft. Head-On Drop 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Sm ~a MS 

20. ~~ 66'-. ;~~. ~~ 
/'. " 11.62 9.20 1.95 20.82 22.77 1~/90~57.1~ 

0.67 0.04 0.42 0.70 1.13/1. 2 ""0 6£.30))10 
4.61 0.24 2.91 4.B6 7.(:7 i37'90~5~;~ • 

o . 3 7 0 . 03 0 . 2 8 0 . 4 0 0 . \68 l_ 2 0 . 0 0 6'6_.3.0 > 1 0 
2 . 57 0 . 21 1 . 91 2 . 7 r 'f 9 13''7~9_0 4 5 7 . 12 
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2.7 HYPOTHETICAL ACCIDENT CONDITIONS OF TRANSPORT

The AOS Transport Packaging System, when subjected to the Hypothetical Accident conditions of
transport specified in 10 CFR 71.73, meets the performance requirements specified in 10 CFR 71 [2.1],
Subpart E. This is demonstrated in.Subsection 2.7.1, "Free Drop." The Free-Drop, Penetration, and Fire
conditions are addressed and shown to meet the applicable design criteria provided in Subsection 2.1.2,
"Design Criteria." The evaluation was performed by using LIBRA Finite Element analysis, supported by a
full-size, scale-free, drop test. The analysis conducted for all Hypothetical Accident conditions of transport
is described within these subsections. The testing performed and results are also briefly discussed;
however, the complete test report is included in Chapter 8, Appendix 8.3.2, "Impact (Free-Drop Test
Report."

The full-size, scale-free drop test was performed at General Electric, Vallecitos Nuclear Center, Sunol,
California, for Alpha-Omega Services, Inc., of Bellflower, California. In addition, "S•-egaCtervices
contracted CSA Engineering, Inc., of Mountain View, California, to instrument and recordthe test results\ \

and GE Energy Nuclear contracted RANOR, Inc., of Westminster, Massachusetts, to perfor\mall pre- and. . . . . .. /N \. - \. /
post-dimensional inspections. A copy of the Dimensional Inspection report is included in Ghapter 8,
Appendix 8.3.3, "Dimensional Inspection Report - Model AOS-165A."

2.7.1 Free Drop

The AOS Transport Packaging System is described in Sub _tic n 2.. 1, "Discussion." As discussed in that
subsection, the cask component is covered at bdut ends by the impact limiter. The impact limiter is
designed to absorb the energy developed during the drop, mitigating the drop's effect on the cask. The
analysis presented in this subsection consists of two\(2) parts:

0 To identify the load onto the cak, by "performihg a pseudo-static collapse analysis
of the impact limiter, and //a

• To impose this resulting,load onftothe caskinihe tressanalysis

The tables provided within this subsection present'theM4odel AOS-100 transport package's results, under
Hypothetical Accident conditions of transport. Results specific to the Model AOS-025, AOS-050, and

AOS-165 transport packages is provided in.•Appendix 2.10.1.4, Appendix 2.10.2.4, and Appendix 2.10.3.4,
respectively.
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2.7.1.1 End Drop

2.7.1.1.1 Head-On Free-Drop Impact Limiter Analysis 0
The Model AOS-100 transport package's impact limiter structure, or overpack, is composed of General
Plastics LAST-A-FOAM FR-3700 9.1-kg (20-lb.) foam and 3.17-mm (0.125-in.) stainless steel cladding.
The entire assembly consists of two (2) overpacks connected by eight (8) turnbuckles. Each overpack is
approximately 190.5 cm (75 in.) in diameter by 101.6 cm (40 in.) in height. There is an uncovered cask
length of approximately 56 cm (22 in.) between the two overpacks. The overpack ends are spherical,
providing a tapered surface. In addition, the ends contain a recessed, cylindrical section of~approximately
66 cm (26 in.) in diameter by 17.8 cm (7 in.) in depth.

The foam material accounts for most of the impact limiter's energy absorbing capability. The energy/ N

absorbed by the cladding is small and not included in this analysis. The impact limiter foam is analyzed by
static, 3D, large displacement, finite element analyses. The foam is modeled by\solid~eements, with
Piola-Kirchhoff stress tensors, and FR-3700 9.1-kg (20-lb.) foam constitutive behavior. Strain energy
developed in the foam is determined for a sequence of applied displacement fields corresponding to the
impact of the cask on a rigid plane. Displacements are applied in 0.25 mm (0.01 in) increments for both
head-on and side-drop configurations, until the strain energy developed in thefoam equals the potential/ I /
energy of a 9-m (30-ft.) drop. The configuration corresponding to the\maximum slap-down impact is
determined from a series of dynamic analyses with different cask impact orientations and side-drop impact

I properties. The orientation producing maximum impact~force is selected as the slap-down configuration.

Figure 2-19 shows the FEA model used in the drop analyses. The model represents a 1800 section of the
impact limiter and contains 2,835 nodes, 2,220 elements, and 8,49ý6degre/es of freedom. A small, artificial
hole is modeled at the axis of rotation of the overpack to restrict the model to brick elements.
Radial degrees of freedom are fixed at the hole. Foam element constitutive properties are developed from• / "• / \ / •• •
9.1-kg (20-lb.) foam General Plastics LASTF-A-FOAJLýER-3700 stress strain data (listed in Table 2-58) and
0.3 Poisson's ratio.

Table 2-58. Foam Stress Strain Data - All Models

Strain Stress Strain Stress
r (%) I(psi) N/ (%) (psi)

1,890 0.50 2,604

/1,9_1_5_ 0.60 3,561

1,940 0.65 4,858

2,168 0.70 5,397

IV
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In the impact analysis, a series of displacement fields simulating the head-on impact of the overpack onto
a rigid surface was applied. The displacement steps correspond to 0.25 mm (0.01 in.) displacements of the
rigid surface. The geometric and constitutive element properties were updated after each displacement
step. Figure 2-20 illustrates the strain energy developed in the foam, and total force at the rigid surface, as
a function of surface displacement. For a 1800 model, and 38,000-lb. weight (Model AOS-165A; 33,000-lb.
cask and 5,000-lb. impact limiter), the maximum displacement corresponds to the strain energy.

U = (1/2) 38,000 * 360 = 6.84 * 106 in.-lb.

From Figure 2-20, the corresponding displacement is 13.7 cm (5.4 in.), the total force is 12.9 * 106 N
(2.9 * 106 lbs.), and the maximum acceleration is:

a = (2) 3.1 * 106 / 38,000 = 163.2g

Figure 2-21 shows longitudinal foam displacements, where the displacement contours are plotted on the
deformed geometry. The equivalent stress and strain at maximum displacement are plotted in Figure 2-22
and Figure 2-23, respectively.

MTEF 1iLS

A te

Figure 2-19. Finite Element Model of Impact Limiter - Model AOS-100
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Figure 2-19. Finite Element Model of Impact Limiter - Model AOS-100 
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I Figure 2-21. Head-On Drop, Maximum Foam Displacement (Deformed Model) - Model AOS-100
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Figure 2-21. Head-On Drop, Maximum Foam Displacement (Deformed Model) - Model AOS-100 
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Figure 2-22. Head-On Drop, Maximum Equivalent Stress in Foam - Model AOS-100
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Figure 2-23. Head-On Drop, Maximum Principal Strain in Foam - Model AOS-100
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2.7.1.1.2 Head-On Free-Drop Cask Analysis

IA net force due to a 30-ft. head-on drop, Load Case 301, was determined from the impact limiter analysis
presented in Paragraph 2.7.1.1.1. Stress due to head-on drop loads was analyzed by the 2D cask model.
Figure 2-24 shows the assumed impact load distribution. With reference to Figure 2-24, for a total impact
force P, the load intensity is given by:

q = P/ (R1
2

- R2)

Over section L, the load intensity in the x and y directions is:

qx = qy = q - sin(45°)

The LIBRA LE -4a loading function is used to apply pressure load q. In addition to the impact load, an
opposing inertia body force is applied to the cask. Displacements are fixed along the cask base to account
for non-equilibrium of pressure and inertia forces.

q

0

FIXED DISPLACEMENT

Figure 2-24. Head-On Drop Analysis Load Distribution - Model AOS-100

a. Ibid.
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2.7.1.1.3 Correlation of Head-On Drop Analysis and Test

WA single cask with multiple impact limiters was subjected to three (3) 9.14-m (30-ft.) drop tests:

" Head-On Drop
* Side Drop

" Cg/Corner Drop

In the Cg/corner drop test, the cask was oriented with one end offset 25.4 cm (10 in.) above the other.
Following all three (3) tests, the cask showed no measurable deformation, and passed all leak tests.
The only notable structural problem encountered in the drop tests was the failure of a turnbuckle pin in the
Side-Drop test. A larger diameter pin was successfully used in the subsequent Cg/corner Drop test.

Four (4) types of data were gathered before, during, and after each drop test;

• Acceleration data from three (3) accelerometers

* Laser dimensional readings

* High-speed photographs at 1-ms intervals during impact

* Photographs of the sectioned, deformed overpacks

The Dimensional Inspection report, presented in Chapter 8, Appendix 8.3.3, "Dimensional Inspection
Report - Model AOS-165A," for the Head-On Drop test, does not provide a-direct correlation with the
LIBRA analysis, because the laser readings are of the cladding, and th-e-cladding at the center of overpack,
separated significantly from the foam. A correlation of analysis and test results is obtained from the photo
of the sectioned overpack shown in Figure 2-25. This photo provides-a-measurement of the compressed
overpack height that can be compared directly-to analysis. In Figure 2-25, Dimension A is used to scale
the photo measures to design dimensions, and Dimension B is the overall height.

The scaled height change, 5, corresponds to the maximum displacement of 13.82 cm (5.44 in.). Analysis
and test values differ by 19%.

In addition to correlating maximum displacements, a qualitative comparison of overall displacements is
provided by Figure 2-26/an• Figure 2-27.>Figure 226 is a photo of the deformed overpack. Figure 2-27 is
a LIBRA-rendered plot of the deformed model. A/comparison of these two figures shows that the LIBRA
deformed model qualitatively compares well-with the deformed structure.t a /
The test accelerometer data is dominatedby ringing due to vibration of tungsten alloy cylinders, rendering
it unsuitable for correlation with the analytical results. A comparison of analytical and test results for( \ \ (
head-on, rigid body cask deceleration can be obtained using the time to achieve maximum displacement
shown on the high-speed photographs, some of which are shown in Figure 2-28. In the Drop-Test report,
presented in \Chaer. 8, Appendix 8.3.2, "Impact (Free-Drop) Test Report," the time to achieve maximum

,displacementis given as 0.021 sec. This time can be calculated by considering the cask and overpack to
be a single degree of freedom spring-mass system, where the spring is approximated from Figure 2-20,
and\the mass is the total cask plus overpack mass. The time to achieve maximum displacement for an
undamped, spring-mass system is:

k = (2) 2.9 * 106/5.4 = 1.07 * 10s lb/in
m = 35,000 / 386.4 = 90.6 lb-sec/in.2

o= -k-m = 108.7 rad/sec
T/4 = 7/ 4f = 0.0145 sec
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2.7.1.1.3 Correlation of Head-On Drop Analysis and Test 

A single cask with multiple impact limiters was subjected to three (3) 9.14-m (30-ft.) drop tests: 

• Head-On Drop 

• Side Drop 

• Cg/Corner Drop 

In the Cg/corner drop test, the cask was oriented with one end offset 25.4 cm (10 in.) a~e\other. 
Following all three (3) tests, the cask showed no measurable deformation, and pas§ed ail leak tests. 
The only notable structural problem encountered in the drop tests was the failure 0Jraturnt:5G'ck~ PiJn i'n the 
Side-Drop test. A larger diameter pin was successfully used in the subsequent Cg/corner D?op'test. 

Four (4) types of data were gathered before, during, and after each drop test~ 

• Acceleration data from three (3) accelerometers 

• Laser dimensional readings 

• High-speed photographs at 1-ms intervals during impact 

• Photographs of the sectioned. deformed overpac~ ~ 
The Dimensional Inspection report, presented in Chap(e~ 8, !APpendix 8 .. 3.3, "Dimensional Inspection 
Report - Model AOS-165A," for the Head-On Dro~est, \ does~ provid~di~t correlation with the 
LIBRA analysis, because the laser readings are oyne cladaing, and tna-cladding at the. center of overpack' 
separated significantly from the foam. A correlation of an)lysis and test results is obtained from the photo 
of the sectioned overpack shown in Figure 2-25. THis photo prd~-a-m-e;asurement of the compressed . ~"I 
overpack height that can be compared directly to'analysis. In Figure 2-25, Dimension A is used to scale 
the photo measures to design dimensiots, and Dim"emsio'ri--B is the"overall height. 

The scaled height change, (5, corre'ndG'he Jaximum'distcement of 13.82 cm (5.44 in.). Analysis 

and test values differ by 19%. ~ ~ 
In addition to correlating maximum disp,lacements, a qualitative comparison of overall displacements is 
provided by Figure 2-26/~Figure 2-27:-~gure ~26 is a photo of the deformed overpack. Figure 2-27 is -
a LIBRA-rendered plo(of the defurmed model. A/60mparison of these two figures shows that the LIBRA 
deformed model qUalit~~vel~o~pares ~II-wittl"the deformed structure. 

The test accelerometer data is dtminatec!-~inging due to vibration of tungsten alloy cylinders, rendering 
it unsuitabl/for 'correlati~>n with t~ analytical results. A comparison of analytical and test results for 
head-on, <rigid bodybask d~celer~tion can be obtained using the time to achieve maximum displacement 
shown on )I:le higb-sp~d ph'otogr~phs, some of which are shown in Figure 2-28. In the Drop-Test report, 
preCei1ted i~ChciRfur 8, Ai>Rehdix 8.3.2, "Impact (Free-Drop) Test Report," the time to achieve maximum 

<aisPlacem~t,i~ gi~e~s 0.0'21 sec. This time can be calculated by considering the cask and overpack to 
be a sihgle~egree d\fr¥dom spring-mass system, where the spring is approximated from Figure 2-20, 
and,the ~S5'is the total cask plus overpack mass. The time to achieve maximum displacement for an 
d' d"~/ t' un amp\Jg-mass sys em IS: 

k = (2) 2.9 * 10
6 
15.4 = 1.07 * 10

6 
Iblin 

m = 35,000 1386.4 = 90.6 Ib-seclin
2 

CO = "kim = 108.7 rad/sec 
T/4 = TC I 4f = 0.0145 sec 
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The cask experienced high damping due to the combined effects of the foam and cask ringing. The
amount of damping is given by the cask rebound. From the Drop-Test report (Chapter 8, Appendix 8.3.2),
the rebound height was approximately 10% of the drop height, indicating that 90% of the kinetic energy
was dissipated. From the LIBRA-AGS analysis shown in Figure 2-29, a 90% energy dissipation
corresponds to a critical damping coefficient of = 0.06.

TD/4 = (T/4) / (1 - )=0.0145/0.64 = 0.0226 sec

Calculated and observed times for achieving maximum displacement, 0.021 and 0.0226, differ by 7.6%.

- c Impac I ero dlS
Figure 2-25. Sectioned Impact Limiter Used in Head-On Drop - Model AOS-100I
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The cask experienced high damping due to the combined effects of the foam and cask ringing. The 
amount of damping is given by the cask rebound. From the Drop-Test report (Chapter 8, Appendix 8.3.2), 
the rebound height was approximately 10% of the drop height, indicating that 90% of the kinetic energy 
was dissipated. From the LlBRA-AGS analysis shown in Figure 2-29, a 90% energy dissipation 
corresponds to a critical damping coefficient of ~ = 0.06. 
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Figure 2-26. Impact Limiter after Head-On Drop - Model AOS-1 00
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Figure 2-26. Impact Limiter after Head-On Drop - Model AOS-100 
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Figure 2-27. Rendered UBRA Deformed Head-On Drop Model - Model AOS-100
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Figure 2-27. Rendered LIBRA Deformed Head-On Drop Model- Model AOS-100 
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t=0 012 I

I

Figure 2-28. Photograph Frames from High-Speed Video of End Drop - Model AOS-100
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t = 0.008 

Figure 2-28. Photograph Frames from High-Speed Video of End Drop - Model AOS-100 
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2.7.1.2 Side Drop

2.7.1.2.1 Side Drop Impact Limiter Analysis

The FEA model shown in Figure 2-19 is also used for the side drop. As in the head-on drop analysis, a
series of displacement fields, simulating the side impact of the overpack onto a rigid surface, is applied,
with displacement steps corresponding to 0.25 mm (0.01 in.) displacements of the rigid surface, and
geometric and constitutive element properties updated after each displacement step. Figure 2-30 shows
the strain energy developed in the foam and total force applied by the rigid surface displacements as a
function of surface displacement. For the 180" section of one impact limiter and a 35,000-lb. cask weight,
the maximum displacement corresponds to the strain energy:

U = (1/4) 35,000 360 = 3.15 *10' in.-lb.

From Figure 2-30, the corresponding displacement is 13.7 cm (5.4 in.), the total force is 2.9 * 106 lbs., and
the maximum acceleration is:

a = (4) 1.70 " 10'/ 35,000 = 194.Og

Figure 2-31 illustrates the lateral foam displacements, where the displacement contours are plotted on the
deformed geometry. The equivalent stress and strain at maximum displacement are plotted in Figure 2-32
and Figure 2-33, respectively.

5, OE-06 .ds e dror

4.§S E < ..............

3.4*106 in.-lb.

3- 3O0E-OE

G 4* 1.75E6 /38.0E3- 184.2g2 S.5 E+06 ....

Z 2.OOE+06

- .SOE406d .s zo• ......... ... .... 1.75 1 0 6' lb .

OOE+06

5.OOE+OS

Figure 2-30. Side Drop Force and Energy - Model AOS-100
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series of displacement fields, simulating the side impact of the overpack onto a rigid surface, is applied, 
with displacement steps corresponding to 0.25 mm (0.01 in.) displacements of the rigid surface, and 
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Figure 2-31 illustrates the lateral foam displacements, where the displacement contours are plotted on the 
deformed geometry. The equivalent stress and strain at maximum displacement are plotted in Figure 2-32 
and Figure 2-33, respectively. 
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2.7.1.2.2 Side Drop Cask Analysis

Net force due to a 30-ft. side drop plus slap down', Load Case 302, is determined from the impact limiter
analysis presented in Paragraph 2.7.1.2.1. Figure 2-34 illustrates the assumed impact load distribution.
For impact force P, the load intensity distribution, as a function of the circumferential angle, is assumed
to be:

q. = -q * cos 0

qz = q * sinO * cosO

P = 2L1 -q * cos2 * r* dO
-lT/2

p=7* R*L*q
q = P / (c * R * L)

The LIBRA loading function, LE -5 a, applies impact tr,
3D models generated from 2D models. Tractions are
tractions can vary linearly along the 2D nodal lines, and
direction. The above tractions, q, and qz, are appled'wi

s surface tractions in
f/the 2D model. The
in the circumferential

q. *

In addition to the impact load, an op
are fixed along the cask meridian 11
and inertia forces.

applied to the cask. Radial displacements
to account for non-equilibrium of pressure

a. Ibid.
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2.7.1.2.3 Correlation of Side-Drop Analysis and Test

0In the side drop, there is not a significant separation of foam and cladding. (Refer to Figure 2-31.) As a
result, the dimensional inspection results are used to correlate test and analysis results. In the analysis,

a uniform radial displacement is applied along the overpack structure. In the side-drop test, the overpack
experienced small rotation, producing differences in radial displacement along the overpack.
Consequently, the net average test radial displacement in each overpack is compared to the uniform
analysis displacement. For the Model AOS-165 transport package, the net average-test radial
displacements at the two (2) overpacks are provided in Table 2-59 from the Dimensional Inspection report,
presented in Chapter 8, Appendix 8.3.3, Dimensional Inspection Report - Model AOS-165A-"

The average of displacements is determined at three (3) locations along the overpack:

" Point 1 - At the overpack base

0 Point 2 - Approximately halfway between the overpack base and'crown
" Point 3 - At the crown

I
I

The net displacement - the sum of all displacements, at the inside and outside of the overpack - is used at
each point.

The average radial displacement at Overpack 1 is 8.91794 cm (3.511 in/). The average
radial displacement at Overpack 2 is 7.56666 cm (2.979 in.). From Figure-2 30,"the analytical radial
displacement is 9.652 cm (3.8 in.). The analysis and'fst results differ-by a maximum of 21.6%.

Table 2-59. Side-Drop Analysis and Test, Radial Displacement
at Overpacks 1 and 2 - Model AOS-1 65

Overpack 1 (in.) , Overpack 2 (in.)
Area Base Mid Crown Area' Base Mid Crown

Outside 3.969 2.239\ 2.080 Outsi&e 4.027 2.057 1.892
Inside 0.547 1.247 0.451 -lside 0.000 0.650 0.311

Total 4.516 _-3.486 \2.531 Total 4.027 2.707 2.203
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2.7.1.3 Cg/Corner Drop

2.7.1.3.1 Cg/Corner Drop Impact Limiter Analysis

The purpose of the Cg/Corner drop analysis is to determine cask orientation producing maximum impact.
The force of this impact is determined by a series of direct integration, dynamic analyses involving different
offset values, and the FEA model illustrated in Figure 2-35 that is used for these analyses. This model
consists of a uniform block and two linear springs connected to the block by gap elements. Block
geometry, total mass, and moment of inertia approximate cask values. The spring stiffness values
approximate stiffness of the impact limiter subjected to a side drop. In each analysis, anull gapis modeled
at one spring, and a gap equal to the offset modeled at the other spring. From Figure 2-301,_\approximate,
linear stiffness of the impact limiter is:

k = (2) 1.70 * 106 /4.0 = 0.85 * 106 lb./in. <

Figure 2-36 and Figure 2-37 graphically present the direct integration, dynamic analyses results for the
Model AOS-165:

Figure 2-36 presents the maximum offset spring/displ~acement, plotted as a function of offset.

* Figure 2-37 presents the displacements at both springs, plotted as functions of time
for an offset of approximately 25.4 cm (1 Oin>), the offsCetused-in the drop test.

Maximum values from Figure 2-37 are presented in T5ble-2-60.

Table 2-60. Support Displacements - MoWd~elAOS-1165I
MaxImum Displacement

Support •. c in.

1 - 8:89-. 3.500

2 10.82 4.260
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2.7.1.3 Cg/Corner Drop 

2.7.1.3.1 Cg/Corner Drop Impact LJmiter Analysis 

The purpose of the Cg/Corner drop analysis is to determine cask orientation producing maximum impact. 
The force of this impact is determined by a series of direct integration, dynamic analyses involving different 
offset values, and the FEA model illustrated in Figure 2-35 that is used for these analyses. This model 
consists of a uniform block and two linear springs connected to the block by gap elements. Block 
geometry, total mass, and moment of inertia approximate cask values. The spring/s!iffness"values 
approximate stiffness of the impact limiter subjected to a side drop. In each analysis, a/hull gap,is mo~eled 
at one spring, and a gap equal to the offset modeled at the other spring. From Figtre 2-30" adproxifnate, 
linear stiffness of the impact limiter is: v 

k= (2) 1.70* 10
6
/4.0=0.85* 106 Ib.lin. 

Figure 2-36 and Figure 2-37 graphically present the direct i r~r:lamic analyses results for the 

Model AOS-165: ~ ~ ) 
• Figure 2-36 presents the maximum offset spri UI""tJl~, ... ement, plotted as a function of offset. 

• Figure 2-37 presents the displacements at both plotted ~functi~ of time 
for an offset of approximately 25.4 cm (1 the drop test. 

Maximum values from Figure 2-37 are nrl'!o:::pntp·rI 

Table 2-60. Support Displacements -

Support 

2 
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2.7.1.3.2 Cg/Corner Drop Cask Analysis

Net force due to a 30-ft. Cg/corner drop, Load Case 303, is determined from the impact limiter analysis
presented in Paragraph 2.7.1.3.1. Figure 2-38 illustrates this force distributed over the entire cask surface.
For impact forces Px and Py, the load intensity distribution, as a function of the circumferential angle 0, is

assumed to be:

q, = 2/71 * P,/ (R,2 - R)

qý = -q * cosi)

q, = q * sinG * cosO

T12P =2L f -q *cos
2 (o* r *dO

,V2

% 2 * P / ( *R, * L)

In addition to the impact load, an opposing inertia body force is applied to the cask. Radial displacements
are fixed along the cask meridian 1800 from center of loading, to account for non-equilibrium of pressure
and inertia forces.

-R 3

ýi_

L

Figure 2-38. Cg/Corner Drop Analysis Load Distribution - Model AOS-100
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2.7.1.3.2 Cg/Corner Drop Cask Analysis 

Net force due to a 30-ft. Cg/corner drop, Load Case 303, is determined from the impact limiter analysis 
presented in Paragraph 2.7.1.3.1. Figure 2-38 illustrates this force distributed over the entire cask surface. 
For impact forces Px and Py, the load intensity distribution, as a function of the circumferential angle 8, is 

assumed to be: 

qx = -q * cos~ 

qz = q * sine * cosEl 

IT f2 

P x = 2 L J -q * cos 28 * r * d8 
. ;r/2 

q, = 2 * P /(n:* R, *L) 

In addition to the impact load, an opposing inertia body force is applied to the cask. Radial displacements 
are fixed along the cask meridian 1800 from center of loading, to account for non-equilibrium of pressure 
and inertia forces. 

Figure 2-38. CglCorner Drop Analysis Load Distribution - Model AOS-100 
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2.7.1.3.3 Correlation of Cg/Corner Drop Analysis and Test

The dimensional analysis results are used to correlate Cg/corner test and analysis results. In the analysis,
a single radial displacement is assumed for each overpack structure. In the side-drop test, the

overpack experienced small rotation, producing differences in radial displacement along the overpack.
Consequently, the net average test radial displacement in each overpack is compared to the single
analysis displacement. For the Model AOS-165 transport package, the net average test radial
displacements at the two (2) overpacks are provided in Table 2-61, from the Dimensionahlnspection
report, presented in Chapter 8, Appendix 8.3.3, "Dimensional Inspection Report - Model AOS-165A.1"

The average of displacements is determined at three (3) locations along the overpack:

* Point 1 - At the overpack base and co-Point 2 - Approximately halfway between the overpack base an/ crown
• Point 3 - At the crown

The net displacement - the sum of all displacements, at the inside and outside of the overpack - is used at
each point. < \

The average radial displacement at Overpack 1 is 7./4756 •cm(2.814\in.). The/average radial
displacement at Overpack 2 is- 9.53516 cm (3.754 in.). F~rom Figure 2-37, the corresponding analytical
radial displacements are 8.89 cm (3.50 in.) and 10.8204 cm (4.26 in.). The analysis and test results differ
by a maximum of 19.6%. The test and analysis rat/io ofdiplacem-nts-at the two overpacks are 3.302 cm
(1.30 in.) for the test and 3.0734 cm (1.21 in.) for-the analysis.

Table 2-61. Cg/Corner Drop Analysis and Test,-
Radial Displacement at Overpacks 1 and'2 - Model AOS-, 65/

Overpack 1 (in.) Overpack 2 (in.)

Area Base Mid CroWhi Area Base Mid Crown

Outside 3.093 2.090 2.49'\4 ' -Outside 4.080 2.406 2.494

Inside 0.490_/{-0.90 \0.274\ inside 0.000 1.581 0.702

Total 3.583\/ 2.580--.. -- 2\-7\68/ Total 4.080 3.987 3.196
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The dimensional analysis results are used to correlate Cg/corner test and analysis results. In the analysis, 
a single radial displacement is assumed for· each overpack structure. In the side-drop test, the 
overpack experienced· small rotation, producing differences in radial displacement along the overpack. 
Consequently, the net average test radial displacement in each overpack is compared to the single 
analysis displacement. For the Model AOS-165 transport package, the net average test radial 
displacements at the two (2) overpacks are provided in Table 2-61, from the Dimensional-Inspection 
report, presented in Chapter 8, Appendix 8.3.3, "Dimensional Inspection Report - MO/,A'OS-165A." 
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each point. \ ~ .) , 

The average radial displacement at Overpack 1 is 7A~56 cm~2.814'in.). Th~ average radial 
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2.7.1.4 Summary of Results

The preceding analytical evaluations, together with the results of the full-scale drop test presented in
Chapter 8, Appendix 8.3.2, "Impact (Free-Drop) Test Report," and Appendix 8.3.3, "Dimensional
Inspection Report - Model AOS-165A," demonstrate that the AOS Transport Packaging System models
can survive the effects of the 9-m (30-ft.) free drop, without breaching containment nor suffering significant
deformation on their cask components. In the Free-Drop test (Chapter 8, Appendix 8.3.2), the prototype
cask was dropped three (3) times, in different orientations, without any significant deformation-norfailure of
the containment system.

2.7.2 Crush <
The regulatory requirement for Crush is applicable only to the Model AOS-025A transport )package,
because all other models have an individual weight greater than 500 kg (1,1.00 lbs.)".D\

The compression load of 5 times (5x) the cask weight, Load Case 215, is analyzed using the 2D/model./ ~\ \
The compression force is applied to the top of the cask, as a pressure loading using the LE -4 '
load function. 

\

2.7.3 Puncture

The AOS Transport Packaging System's cask component is evaluated for accidental drops in Load
Case 311. The Model AOS-025A, AOS-050A, and AOS-100A transport-packages are analyzed for
121.92 cm (4-ft.) drops, while the Model AOS-165A transport-package/'is analyzed for a 30.48 cm
(1-ft.) drop onto a 15.24-cm (6-in.) diameter-steel bar. Figure 2-39 illustrates the cask FEA model for a
puncture drop. The impacted bar is modeled as pixed~points, and the cask is given an initial velocityS. 7/ \ .\ .N
corresponding to the free-drop height./Figure-2-39 also illustrates the stress state at the time of maximum
displacement, at the monitored node used for stress-evaluation.

a. Ibid.
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2.7.1.4 Summary of Results 

The preceding analytical evaluations, together with the results of the full-scale drop test presented in 
Chapter 8, Appendix 8.3.2, "Impact (Free-Drop) Test Report," and Appendix 8.3.3, "Dimensional 
Inspection Report - Model AOS-16SA," demonstrate that the AOS Transport Packaging System models 
can survive the effects of the 9-m (30-ft.) free drop, without breaching containment nor suffering significant 
deformation on their cask components. In the Free-Drop test (Chapter 8, Appendix 8.3.2), the prototype 
cask was dropped three (3) times, in different orientations, without any significant deformatioR-nor,failure of 
the containment system. / 

2.7.2 Crush ~.O 
The regulatory requirement for Crush is applicable only to the Model AOS";0~SA transport package, 
because all other models have an individual weight greater than SOO kg (1, f60 IbS.)~~ \ 

The compression load of S times (Sx) the cask weight, Load Case 21,\ is ~Iy.zed using ttie~/model. 
The compression force is applied to the top of the cask, as I pressure I~ding ~ing the LE _4a 

load func,ion. . ~ . V 
2.7.3 Puncture L. :J . 
The AOS Transport Packaging System's cask cOlnRonent is evaluated for accidental drops in Load 

/ " I ______ 
Case 311. The Model AOS-02SA, AOS-OSOA, <..and A08-100A transpoft-packages are analyzed for 
121.92 cm (4-ft.) drops, while the Model AOS-l6SA t~nsport--package/js analyzed for a 30.48 cm 
(1-ft.) drop onto a 1S.24-cm (6-in.) diameter-steel bar.. Figure ~-39 iITustfates the cask FEA model for a 
puncture drop. The impacted bar is mod~led a~fixed"Roints, 'and the cask is given an initial velocity 
corresponding to the free-drop heighvRgure-2-39 Jlso iII.istrates tHe stress state at the time of maximum 
displacement, at the monitored nOd{useltor ~tres~-evaluati6n./ 

V 

a. Ibid. 
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2.7.4 Thermal

The Fire condition is analyzed in Chapter 3, Section 3.4, "Thermal Evaluation under Hypothetical Accident
Conditions of Transport." In the following subsections, maximum values of temperature and pressure are
provided for all AOS Transport Packaging System models. In addition,.the Load Cases representing the
Fire condition at different 0.5-hr. intervals throughout the fire event are identified. The resulting stresses
are provided in Paragraph 2.7.4.2.

2.7.4.1 Summary of Temperatures and Pressures during Fire Conditions

Table 2-62 presents the maximum temperatures, throughout the transport packageresulting from Normal
conditions of transport. The structural analyses are applied the temperature field generated by the
thermal analysis, to determine the thermal stresses. Table 2-63 presents the/pressure corresponding to
the maximum temperature for each transport package model. This pressure value,.is based upon
100% relative humidity air occupying the entire cavity volume. These pressures do not exceed the design\ ,\ \ /
pressure, which is also listed in Table 2-63. Therefore, the transport package can withstand pressures and
temperatures in excess of those encountered in Normal conditionsof transport.

Pressure-related Load Cases 201 through 204 are analyzed by-the 2D cask model. Pressure is applied to
the model's inside cask cavity wall or outside cask surface.. The LIBRA, LE -4-loading /function is used
to apply pressure loads. This function generates nodal forces in 2D models due to surface tractions along
edge nodal lines. The nodal lines are defined by terminal nodes.

a. The LIBRA program's LE'fbature defines several types of edge and surface loadings. The first entry is a negative
integer that distinguishes the tp-eofioading> 'The type's of loadings and nodal specifications are listed below,
with former record types in parenthese-s.

Options Available when Applying the'"LE" Command
T\ V

Type-i- GeneralHloading on nodes specified by numbering sequence.

,Type -2 - General loading on arc defined by control points (LE1).

Type -3-.Surfacepressureýon arc defined by control points (LEP).

TyTI•. - Lirnearly varying pressure on line specified by end nodes.

Type -5 - Linearlyvarying harmonic pressure on 3D model generated from a 2D model.

Further Details for Types -4 and -5

Type ,-4 - This command generates nodal loads corresponding to linearly varying surface tractions along a
line on a 2D model. The line is specified by the two (2) terminal nodes, and loads are applied to all nodes
within a specified distance of the line. The linearly varying pressure is specified by the terminal values.

Type -5 - This command generates nodal loads corresponding to surface tractions over a 3D model
generated from an axisymmetric (2D) model. The tractions may vary linearly along a radial line, and
circumferentially as a Fourier harmonic. The loaded nodes are identified by specifying the two (2) terminal
nodes on the zero meridian. The linearly varying pressure is specified by the corresponding terminal values
on the zero meridian.
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2.7.4 Thermal 
The Fire condition is analyzed in Chapter 3, Section 3.4, "Thermal Evaluation under Hypothetical Accident 
Conditions of Transport." In the following subsections, maximlim values of temperature and pressure are 
provided for all AOS Transport Packaging System models. In addition, .the Load Cases representing the 
Fire condition at different O.S-hr. intervals throughout the fire event are identified. The resulting stresses 
are provided in Paragraph 2.7.4.2. 

2.7.4.1 Summary of Temperatures and Pressures during Fire conditi~ 

Table 2-62 presents the maximum temperatures, throughout the transport paCkageyr~tingfrbm Normal 
conditions of transport. The structural analyses are applied the temperature field ge'rteJa1e~tSy the 
thermal analysis, to determine the thermal stresses. Table 2-63 presents the/pres;Ure corresRonding to 
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pressure, which is also listed in Table 2-63. Therefore, the transport package c~n<ths~nd p;:essu~s and 
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Pressure-related Load Cases 201 through 204 are analyzed bYlth~Q. Ca~~del. Pressure is applied to 
the model's inside cask cavity wall or outside cask surfac~ TItle LlBR,\ LE -4a-lc:ading~unction is used 
to apply pressure loads. This function generates nodal fortes in 20 mOdeIS~Urf~ce tractions along 
edge nodal lines. The nodal lines are defined by terminal rlodes. 
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a. The LIBRA program's LE?eature defines several types of edge and surface loadings. The first entry is a negative 
integer that distinguistfes the typfrofJoadin~The tYe~s of loadings and nodal specifications are listed below, 
with former record typ\s in p~hes-es~ V 

Options Available w~en Applying the,ULE" Command 

~~-~ner~\IOad';;r;; /nQes~ecifi~d by numbering sequence. 

Type -2 - General ~ading on arc defined by control points (LEt). 

~pe -~~rf";;ce,pr~sure~n arc defined by control points (LEP). 

TY~ - Linearly )awl-:; pressure on line specified by end nodes. 

~ oS - ;:;"'~,~ry;ng harmon;c pressure 0/1 3D model generated from a 2D model. 

F~et2s for Types -4 and -5 . 
"'> Type /4 - This command generates nodal loads corresponding to linearly varying surface tractions along a 

line'on a 20 model. The line is specified by the two (2) terminal nodes, and loads are applied to all nodes 
within a specified distance of the line. The linearly varying pressure is specified by the terminal values. 

Type -5 - This command generates nodal loads corresponding to surface tractions over a 3D model 
generated from an axisymmetric (20) model. The tractions may vary linearly along a radial line, and 
circumferentiallyas a Fourier harmonic. The loaded nodes are identified by specifying the two (2) terminal 
nodes on the zero meridian. The linearly varying pressure is specified by the corresponding terminal values 
on the zero meridian. 
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Table 2-62. Temperature Sumnma ryof Fire Conditions of Transport - All Models

,A Maximum Temperatures

AOS-100OA
A-0S25 . AOS-050A AOS-100A-S AOS-100B AOS-165A AOS-165B

Package Component 0C -F oC oF oc oF oC OF oC oF oc OF
Cask Cavity 1 1494 / 300 205 401 174 346 183 360 375 707 232 449

Shielding Materiall "1149/ 299 2-1.8 425 204 400 202 396 348 658 227 441

Cask Seal Area 14,8\/ / 299--. 200• \392 185 365 172 341 326 619 204 400

Cask Test Port 148 (299 <"200 /393 175 346 172 342 314 597 202 395

Cask Drain Port 147 \297-\ \261 / 393 /N175 346 172 342 315 598 200 393

Cask Vent Port 149 300 199 / 39/1/ 17 4 345 171 340 326 619 204 399

Cask Outside Surface 147 297 374/ /7/06 //426 799 426 799 522 972 452 846

Impact Limiter 214 417 289 553 61 1,145 618 1,145 652 1,206 631 1,167
Foam Material _ _ _ _7 _

Overpack Accessible \/ / •• / /41•
Outside Surfacea 797 1,467 799 1,471 F 799 1 1,471 799 1,471 798 1,469 798 1,469

. e t r a/ /
a. Listed temperatures are on the overpack *and cask surfaces, and no•tatthe personnel barrier~surface.,
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Table 2-62. Temperature sJm~~ Fire Conditions of Transport - All Models 

1ft Maximum Temperatures 

.. ,i'$-:';~,.' AOS-100A 
,', /., '.,PS::9~,§~~ii";~::~. AOS-OSOA AOS-100A-S AOS-100B AOS-16SA AOS-16SB 

Package Component <,,:e\\F 
', .. ,. ,;' ,'c~;F;f~;':' I'~ . °C of °C of °C of °C OF °C of 

Cask Cavity < 149/ /300/ 205 401 174 346 183 360 375 707 232 449 , /' / 

Shielding Materiall '/149/ / 2:18/ ' 
"" 425 /299 204 400 202 396 348 658 227 441 

/ ./ 

Cask Seal Area " / 299/' " 148" / 20~ /392 
/' 

185 365 172 341 326 619 204 400 

Cask Test Port 148 /299 

" ("2091 
/393 175 346 172 342 314 597 202 395 

Cask Drain Port 147 "29'1"", " I 201 I 393 /~175 346 172 342 315 598 200 393 

Cask Vent Port 149 300 ') 199 / 391/ "-

'7 17~ 345 171 340 326 619 204 399 

Cask Outside Surface 147 297 ( 374/ 
/ 

/'4f6 "" /706 799 426 799 522 972 452 846 

""/ (' 
, 

""6~)8 ) 1 ,1~5 Impact Limiter 
Foam Material 

214 417 289 ,3) 618 1,145 652 1,206 631 1,167 

Overpack Accessible 
797 1,467 799 

'J / 
)799/ 

/~ 799 
Outside Surfacea 1,47/ /1,471 / 1,471 798 1,469 798 1,469 

, . ( / / /, 
a. Listed temperatures are on the overpack and cask surfaces, and n~the personnel be.!!1J~,t:surface. 

<) 
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Table 2-63. Maximum Cask Cavity Pressure Due to Fire Conditions - All Models

Volume Temperaturea Pressure Design Pressureb

Model I in 3  °C OF kPa psia kPa psia

AOS-025 0.17 10 149 300 143 21 < 207 30

AOS-050 1.36 83 205 401 162 24 < 414 60

"AOS-100A
AOS-100A-S 11.21 684 174 346 155 23 < 1 931 \280

AOS-100B 11.21 684 183 360 155 23 < / 1,931• 280

AOS-165A 49 2,978 375 707 220 32 < 1,'51,7 220

AOS-165B 49 2,978 232 449 220 32 < \1,517 / 220
K _

a. Temperature listed is the maximum value obtained throughout Hypothetical Accident conditions
of transport events.

b. Model AOS-100 and AOS-165 transport packages - Pressure value is'asedn conds i tions

. 0

)

V

NJ
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Table 2-63. Maximum Cask Cavity Pressure Due to Fire Conditions - All Models 

Volume Temperaturea Pressure Design Pressureb 

Model I in3 °C OF kPa psia kPa psia 

AOS-025 0.17 10 149 300 143 21 < 207 30 

AOS-050 1.36 83 205 401 162 24 < 414 60 

"AOS-100A 
11.21 684 174 346 155 23 );931" ~280 AOS-100A-S < 

\ 
/ 1)~31) 

\ 

AOS-100B 11.21 684 183 360 155 23 < / 280 
I 

<\ 1,Stz/ 
I 

AOS-165A 49 2,978 375 707 220 32 /220 

r<.... , 
/ AOS-165B 49 2,978 232 449 220 32 """ 1 ,517 220 
" 

a. Temperature listed is the maximum value obtained throughout Hypothetical Accident con'aitions~ > 
of transport events. ~ ~ .. ~ 

b. Model ADS-tOO and ADS-t05 transporl packa9"s - Pressure value is'6as~n condiUons. 
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2.7.4.2 Comparison with Allowable Stresses

0This section presents how the resulting stresses were compared with the allowable. Subsection 2.7.8
summarizes the damages suffered due to the Hypothetical Accident conditions of transport.

Similar data for the Model AOS-025 and AOS-050 transport packages is provided in Appendix 2.10.1.2
and Appendix 2.10.2.2, respectively. Similar data for the Model AOS-165A and AOS-165B transport

packages is provided in Appendix 2.10.3.2 and Appendix 2.10.4.2, respectively.

Table 2-64. Load Cases Associated with Allowable Stresses
under Hypothetical Accident Conditions of Transport - Model AOS-100

Load Case Description Data,

111 Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat TablehN-66

112 Fire at 60 Minutes, 100'F, Maximum Decay Heat, Maximum Insolation \ Table 2-67

113 Fire at 90 Minutes, 100°F, Maximum Decay Heat, Maximumlnrsolation Tablev2-68
11 ayHat axmmIn'solation Tal2-69

114 Fire at 120 Minutes, 100°F, Maximum Decay Heat, Maximum Ib
I ~ I Table2

115 Fire at 150 Minutes, 100°F, Maximum Decay Heat Maximum Insolation / Table 2-70

116 Fire at 180 Minutes, 10°0 F, Maximum Decay Heat, Maximum Ihsolation Table 2-71

301 30-ft. Head-On Drop Table 2-72

.302 30-ft. Side Drop + Slap-Down Table 2-73

303 30-ft. Cg/Corner Drop . " -Table 2-74

304 30-ft. Head-On Drop at -40°F, Low-Tempe\rature Table 2-75

305 30-ft. Side Drop + Slap-Down at -401F, Low Temperatuire Table 2-76

306 30-ft. Cg/Corner Drop at/-40°F, Low Temperature\ Table 2-77

311 4-ft. Drop onto Rod < Table 2-78

("

V
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I I "-

301 30-ft. Head-On Drop \ I ~ Table 2-72 

.302 30-ft. Side Drop + Slap-Down /~ \ -------- Table 2-73 

303 30-ft. Cg/Corner Drop 

'" 
"J / Table 2-74 r-----

304 
. "-

30-ft. Head-On Drop at -40°F, ~ow-T~mper~ture I ~ Table 2-75 

305 
/ '\' "-

30-ft. Side Drop + Siap-Do;vn at -40°F, ~ow Te~perature" Table 2-76 

306 30-ft. Cg/Corner Drop at~40ol7;L6w Te~peratur~ / Table 2-77 
/ / I I 

4-ft. Drop onto Rod < V 
-
~v 311 Table 2-78 

~ 
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Table 2-65. Load Combinations Associated with Allowable Stresses
under Hypothetical Accident Conditions of Transport - Model AOS-1 00

Load Combination Load Casesa Description Data

301 301,102, 201, 211 Head-On Drop Orientation Table 2-79

302 302,102, 201,211 Side Drop Orientation Table 2-80

303 303, 102, 201, 211 Cg/Corner Drop Orientation Table 2-81,- \

304 304,105, 202, 211 Head-On Drop Orientation at -40'F, Table 2-82
Cold Environment / 7 }

Side Drop Orientation at -40°F, Table /305 305, 105, 202,211 Cold Environment /a " e2;83

Cg/Corner Drop Orientation at/-40\F,
306 306,105,202,211 Cold Environment T -8abl 4

Additional Increased External Pressure \
310 204,101,211 (290 psi) Table2-85

311 311,101,201,211 4-ft. Drop onto Rodd ") " Table 2-86

312 311, 104, 201,211 4-ft. Drop onto hod at\40'F, Table 2-87
Cold Environment 7

350 111,201, 211 Fire at 30 Minutes Table 2-88

351 112,201,211 /Fire at,\Od Minutes Table 2-89

352 113,201,211 "Fire at 9dMinutes Table 2-90

353 114,201,211 , \Fire'at 120 Min 6tes Table 2-91

354 115, 201, 211 ire at 150 Minutes Table 2-92

355 116, 20,<211/ ') Fi'e at 180'Minute/s Table 2-93

a. Some Normal conditions of transport Load Cases are included ih Hypothetical Accident conditions of transport
Load Combinations, to meet regulatory requirements.

2

K
)

V

K
\V1
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. Table 2-65. Load Combinations Associated with Allowable Stresses 
under Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Combination Load Casesa Description 

301 301, 102, 201, 211 . Head-On Drop Orientation 

302 302,102,201,211 Side Drop Orientation 

303 303, 102, 201, 211 Cg/Corner Drop Orientation 

304 304,105,202,211 
Head-On Drop Orientation at -40°F, 
Cold Environment / 
Side Drop Orientation at -40°F, ~ 305 305,105,202,211 
Cold Environment 

A 

306 306,105,202,211 
Cg/Corner Drop Orientation a(-400~ , 
Cold Environment ~ 
Additional Increased External P?essure ' 

310 204,101,211 
(290 psi) / ~ ~ 

311 311, 101, 201, 211 
\. 

4-ft. Drop ontoJloi::k, ~ ) 
/ , ~ 

~ 312 311, 104, 201, 211 
4-ft. Drop onto Rod at -40°F, 
Cold Envl~nm~nt ~ / 

350 111, 201, 211 Fire at 30 Minutes .~ . I L 

351 112, 201, 211 17'/" 1M' ~ / Ire at{>0l Inutes 

352 113, 201, 211 "F.:ire at 9Ql Minutes , I ___ / 
353 114,201, 211 ~ --fir~at 120 Minilites 

~ 

" , 
/ 

354 115,201, 5:1'1 " " Fire at 1'50 Minutes 
, " > 

355 116, 20,{ 211/ ') Fi~e at 180 Minute's 
/ / 1-- ,/ 

Data 

Table 2-79 

Table 2-80 

Table 2-81 
/' "-

/ Table 2)2 
/\ . 1 
~) I 

;rable 2,83 
/ 

~Tabl~2~4 
'" / \ Tab1Ei2-85 

) Table 2-86 

/ Table 2-87 

Table 2-88 

Table 2-89 

Table 2-90 

Table 2-91 

Table 2-92 

Table 2-93 

a, Some Normal conditions of transiort LoadGafes are includ;;cnjr Hypothetical Accident conditions of transport 

Load Comb;na#ons, to meet ",gUlafi,o/~~ 
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2.7.5 Immersion - Fissile Material

Note: Not applicable. Fuel is not an authorized content for the AOS Transport Packaging System.

2.7.6 Immersion - All Transport Packages

This condition is less demanding to the transport packages than the Deep Water Immersion condition, and
is therefore covered -by the Deep Water condition. All AOS Transport Packaging System-models are
analyzed to the Deep Water condition.

2.7.7 Deep Water Immersion Test (for Type B Packages Containing
More than 105 A2 )

A pressure load of 2 MPa (290 psia) is applied to the cask component of the AOS Transport Packaging
System. This condition, represented by Load Case 204, is analyzed by theuse of a 2D cask/model./\ \ \ v/
Pressure is applied to the model outside the cask surface. The LIBRA LE -4' loading function is used to
apply pressure loads. This function generates nodal forces in 2D models'due to surface tractions along
edge nodal lines. Terminal nodes define the nodal lines. \ \ -. /

Load Case 204 information is presented in Table 2-35, "Load Case 204,',Additional Increased External
Pressure, 2 MPa (290 psia), Normal Conditions of Transport - Model AOS-100

a. Ibid.
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apply pressure loads. This function generates nodal forces ?2~mOdels"aue to s~rlace)tractions along 
edge nodal lines. Terminal nodes define the nodal lines. (_-' ~ ~ L_ ' 
Load Case 204 information is presented in Table 2-35, 'Load Case 204,;--Additional Increased External 
Pressure, 2 MPa (290 psia), Normal Conditions of Tra~~ Model AOS-l00:"""""'-

a. Ibid. 

2-162 AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages,Rev. B 

• 

• 

• 



2.7.8 Summary of Damage (Stresses)

The evaluation presented in this section (Section 2.7, "Hypothetical Accident Conditions of Transport")
demonstrates the ability of the AOS Transport Packaging System to meet the Hypothetical Accident
conditions of transport specified in References [2.1] and [2.2]. All damages are confined to the impact
limiter component, as designed. The integrity of the containment system is not affected by these events.

Vent, drain, and seal test ports also do not suffer any damage, as a consequence of the Hypothetical
Accident conditions of transport. These cask component features are well-protected by the impact limiter's
inside shell. The results of the Free-Drop test verify that the shell does not suffer damage that\could
negatively impact these features, protecting them from direct impact. Also, the analytical evaluation shows/./ /.]
that these ports are located in areas of low-stress intensity, for all Normal and/Hypothetical Accident
conditions of transport. \/ /

A summary of stresses resulting from analyses for Hypothetical Accident conditions of transport are
combined, following Reference [2.4] guidelines.

Table 2-66 through Table 2-78 present Model AOS-100 transport pa/ckage test case output data, for the
Load Cases listed in Table 2-64, "Load Cases Associated with <llowa& Stress\es under Hypothetical
Accident Conditions of Transport - Model AOS-100." Compari.sons with allowable st'ress limits are
included for Load C ases 111,112,113,114,115, and 116. \ d a f t

Table 2-79 through Table 2-93 present Model AOS-100 transport package testcase output data, for the
Load Combinations listed in Table 2-65, "Load Combinations Associated with Allowable Stresses under
Hypothetical Accident Conditions of Transport - Model A(OS-100."

Similar data for the Model AOS-025 and AOS-050 transport packages-is provided in Appendix 2.10.1.2
and Appendix 2.10.2.2, respectively. Similar data for the Model AOS-165A and AOS-165B transport
packages is provided in Appendix 2.10-3.2 and Appendix 2.10 4.2 respectively.
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Table 2-66. Load Case 111, Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat,
Hypothetical Accident Conditions of Transport- Model AOS-100

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 8.7922E+03 -4.7666E+03 5.1546E+03 1.3559E+04 2.2287E+04
6.0620E+01 -3.2864E+01 3.5540E+01 9.3484E+01 1.5'366E+02

2 1.3856E+04 -4.4343E+03 4.8044E+03 1.8290E+04 \374<85E+04
9.5535E+01 -3.0574E+01 3.3125E+01 1.2611E+02 2..5845E+02

3 8.9126E+03 -4.8383E+03 5.3020E+03 1.3751ýE+04 2.273,8E+04\ \
6.1450E+01 -3.3359E+01 3.6556E+01 9.4809E\+01 1.5677\Es02>

4 1.3246E+04 -6.6965E+03 2.1936E+03 1.9942E+0\4 3.8649E+s04
9.1326E+01 -4.6170E+01 1.5124E+0'1.1.3750E+02 2.6647E+02

5 1.4191E+04 -6.2108E+03 7.899'OE+02 2.0UO1E+04 3.'1585E+04
9.7840E+01 -4.2822E@01 5.446 1E+00 1.4066E+-02.-2.1777E+02

6 7.5627E+03 -9.3243E+02 2.9-128E+03 8.E95fE03 1.2975E+04
5.2143E+01 -6.4289E+00 2.0083E+O0i 5.8572E+01 8.9457E+01

7 2.6235E+03 -6.805'9E+1 -6 8,478E+02 2.6916E+03 1.1737E+i01

1.8088E+01 -4.6925E-01 -. 721E+ 1.8558E+01 8.0921E-02

8 2.6205E+03 -7.3882E+01 -6.7403E+02 2.6943E+03 6.0805E+01
1.8067E+01 -5,.0940E-0-1 -4.6473,E+00 1.8577E+01 4.1924E-01

9 2.619ýk+O3 -6.920,7E+01-6.0557E+02 2.6889E+03 7.7889E+01
1.8'062E+01 ,4.7717E-01 -4.1752E+00 1.8539E+01 5.3703E-01

10 2.6148E+03 8 5016E-00 4.4517E+02 2.6233E+03 4.7906E+02

1.8028E+01 -5.,86 16E-02 3.0693E+00 1.8087E+01 3.3030E+00

11 1,1886E+03 -3.0145E+02 6.0606E+02 1.4901E+03 1.3227E+03
8.1952E400 -2.0784E+00 4.1786E+00 1.0274E+01 9.1196E+00

12 41.'0841E0s03 -3.3767E+01 1.0301E+03 1.1179E+03 1.3653E+03
7•47'4,6E+00 -2.3281E-01 7.1020E+00 7.7074E+00 9.4132E+00

1\3 4e5748E+03 -7.9214E+02 1.2188E+03 5.3670E+03 4.5466E+03
3.1542E+01 -5.4616E+00 " 8.4036E+00 3.7004E+01 3.1348E+01

14> 4.1783E+03 -7.5031E+02 1.6024E+03 4.9286E+03 5.1401E+03
2.8808E+01 -5.1732E+00 1.1048E+01 3.3982E+01 3.5439E+01

15 1.2484E+01 -4.3783E+01 -5.4109E-02 5.6267E+01 9.6753E+01
8.6074E-02 -3.0187E-01 -3.7307E-04 3.8795E-01 6.670.8E-01 0
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Table 2-66. Load Case 111, Fire at 30 Minutes, 1 ,475°F Ambient, Maximum Decay Heat, 
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Stress (psi/MPa) 

Location Pm Pb 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

6.0620E+Ol -3. 2864E+Ol 3. 5540E+Ol 9. 3484E+Ol 1. Zi'366E+02 

~ 

8.7922E+03 -4.7666E+03 5.1546E+03 1.3559E+04 2'2~87E+04) 

1.3856E+04 -4. 4343E+03 4. 8044E+03 1.·8290E+04 ~74Q04 
9.5535E+Ol -3. 0574E+01 3. 3125E+01 1.2617°2 2,. 5845E+02 

8.9126E+03 -4. 8383E+03 5. 3020E+03 1. 3751'E+0~2 ~.8E+0~ 
6.1450E+Ol -3.3359E+Ol 3.6556E+Ol 9.4809E~01 1~5~7E~ 

1.3246E+04 -6.6965E+03 2.1936E+03~.9942E+0~.8649E+04 
" \ I 

9.1326E+Ol -4. 6170E+Ol 1. 512/0'1 i~50EV' 6j7E+02 

1.4191E+04 -6. 2108E+03 7. 89_9\'OE+OP 2. 04'0~E+04 ~/1585E+04 

9.7840E+Ol -4. 2822E+Ol 5. 4461E+00 1. 4066E+-0.2 ___ 2 .1777E+02 

7.5627E+03 -9.3243E+02~.91~kE+0~E703 1.2975E+04 
~ /. 

5.2143E+01 -6.4289E+00 2.0083E+Oi~2E+01 8.9457E+Ol 

2.6235E+03 -6. 80Zi'~-;:--'\~'787E01 2. 6916E+03 1.1737E+01 
/ \ ~ . 

1.8088E+01 -4. 6'9 ('E) 1 -~4E+OO 1.8558E+01 8. 0921E-02 

2. 6205E+03 {.3882$!+01 -6. 7403~+02 2. 6943E+03 6. 0805E+Ol 
1.8067E+01 -5" 0940E-0-l~3'E+00 1.8577E+01 4.1924E-Ol 

~ ~ ~ 
2.6197E'l-03 -6.920JE+Ol ~.0557E+02 2.6889E+03 7.7889E+Ol 
1. 8'662E+004" 7717EV4 .1752E+00 1.8539E+Ol 5. 3703E-Ol 

2.~~BE~B~00 4.4517E+02 2.6233E+03 4.7906E+02 

: :,:::~::: ?::~::::: : :: ::::::: : : :: :::::: : : :::::::: 
~8.f9~~-2.0784E+00 4.1786E+00 1.0274E+Ol 9.1196E+00 

12 ~~0841E~03 -3.3767E+Ol 1.0301E+03 1.1179E+03 1.3653E+03 
\ " / ~ '" 7\~ 7'4,6E+00 -2. 3281E-Ol 7.1020E+00 7. 7074E+00 9. 4132E+00 

, ~~~(5748E+03 -7.9214E+02 1.2188E+03 5.3670E+03 4.5466E+03 
~ 3.1542E+01 -5.4616E+00 B.4036E+00 3.7004E+01 3.134BE+01 

14 4.1783E+03 -7.5031E+02 1.6024E+03 4.9286E+03 5.1401E+03 
2.8808E+Ol -5.1732E+00 1.1048E+Ol 3.3982E+Ol 3.5439E+Ol 

15 1.2484E+Ol -4.3783E+Ol -5.4109E-02 
8.6074E-02 -3.0187E-Ol -3.7307E-04 

5.6267E+Ol 
3.8795E-Ol 

9.6753E+01 
6.670.8E-Ol 
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16 1.0667E+01 -6.0561E+00 -2.7767E+01
7.3548E-02 -4.1755E-02 -1.9145E-01

17 8.8245E+00 -1.4369E+01 -6.1935E+01
6.0843E-02 -9.9067E-02 -4.2703E-01

1. 6723E+01
1. 1530E-01

2.3193E+01
1. 5991E-01

1.9421E+00
1. 3391E-02

1. 4048E+01
9. 6861E-02

18 1.0997E+02 -1.1822E+02
7.5824E-01 -8.1510E-01

19 5.4132E+00 -1.9215E+02
3.7323E-02 -1.3248E+00

5.2609E+02
3.6273E+00

4.8626E+02
3.3527E+00

20 1.0084E+01 -3.7311E+02 -1.2662E+02
6.9527E-02 -2.5725E+00 -8.7299E-01

21 1.2554E+02 -1.3003E+03 -1.1916E+03
8.6557E-01 -8.9650E+00 -8.2155E+00

2.2819E+0,2 2.6799E+02
1.5733E+00 1.8478E+00

1.9756E+02 3.2893E+01

1.3621E+00 2<26 74,-0 1

3.8320E+02 401E+02

2.6420E+00 9 -2396E -0,1

1.4258E\÷03\2.A1764E+03
9/1 

\ 1
.~C8306E+00 1.50,06E+0.

<\7.02\9lE\+02 1,2150E+03

4">84 64E+ O0 8. 377' 1E+0 0

22 1.3737E+02 -5.6553E'+02 -4.2329E+
9.4716E-01 -3.8992E+00 -2.9185E/+

Allowable Stress for Load CasN111l

LOC Tmax Tave Sm Sy
(degF) (degF) (,ksi) (ksi)

1 314.03 280.18 2,0. 0 0 23.6\0
2 781.46 518.16 1\7,410 19. 40,
3 314.73 279.78 20.00 23.6-0
4 236.10 233.77 \ 20.00 25-500
5 238.96 f'3-7-.81 2,0.00 25.00
6 240.45 239. 1 20.00 25.00
7 262.42 \26154 "'2.0.00 23.60

8 268.15 267.3 4 20.00 23.60
9 26-2.35 261.4-7 20.<00 23.60

10 .245.23 242.50 20.00 25.00
11 239.40 233 29 20.00 25.00

12 23'.86\ 230.76> 20.00 25.00

66.30
59.20
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30

18'

19
20
21
22

2299. 39
,2'19. 65

219.77
220.09
223.97
225.64
229.12

217.05
216.45

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00

2"30.26
217.67
216.72
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16 

17 

18 

19 

20 

1.0667E+Ol -6.0561E+00 -2.7767E+Ol 1.6723E+Ol 1.9421E+00 
7.3548E-02 -4.1755E-02 -1.9145E-Ol 1.1530E-Ol 1.3391E-02 

8.8245E+00 -1.4369E+Ol -6.1935E+Ol 2.3193E+Ol 1.4048E+Ol 
6.0843E-02 -9.9067E-02 -4.2703E-Ol 1.5991E-Ol 9.6861E-02 

1.0997E+02 -1.1822E+02 5.2609E+02 2.2819E+0,2 2.6799E+02 
7.5824E-Ol -8.1510E-Ol 3.6273E+00 1.5733E+00 1. 84 78E+00 

5.4132E+00 -1.9215E+02 4.8626E+02 1.9756E+02 3.~893E+Ol 

3.7323E-02 -1.3248E+00 3.3527E+00 1.3621E+00 2(26?9~01 < V 1.0084E+Ol -3.7311E+02 -1.2662E+02 3.8320E+02 1",3401E+02 

21 

6.9527E-02 -2. 5725E+00 -8. 7299E-Ol 2. 642 o E {00 ",,9 ~ 2.396E-O.;t 

1. 2554E+02 -1. 3003E+03 -1.1916E+03 1. 425~'~3 ~~E'(03) 
8.6557E':'01 -8. 9650E+00 -8. 2155E+00 9--:'8306E+00~. 50,06E+OJ: 

1.3737E+02 -5. 6553E+02 -4. 2329E+OQ <7. 0~E+02 1.2JOE+03 
9.4716E-Ol -3. 8992E+00 -2. 9185E{0'o 4':8464E;OoA. 37'71E+00 

22 

( ~ 
Allowable Stress for Load CasB,ll~ 

/ ,\ 
~:~~~~~~::::~~~~~~~~~:~~~:: 

~ ~~=~~ ~ (deg_F) /(-'k;: (kZl) 

LOC 

1 314.03 280.18, ~O.OO 
( I. 

2 781. 46 518 .16~1'7vAO . /' 
3 314.73 279.78 20.09 __________ 23.6-0 

4 236.10 233.77 20. 00) 2"5(00 
5 238. 96 \2'3'7"~1 2,0.00 25.00 
6 240.45 239.19~2~0 
7 262 . 42 2 6'L 54 Q.O • 00 

\ ~ '-. 
8 2 68 . 15 . 2 67\3 4,) 2 0 . 0'0 
9 26'2.35 261.4'7~0(00 

10 <{45~23 242.50 20.00 " \ 11 23:.40~233.2:\ 20.00 
12 233'.86 23\0.70/ 20.00 

<
n~ ~~3¥'6 2<~v89 20.00 
14 ~31. 8\"" 22'9.39 20.00 

15~.21:g :n;9\ ~2-{9. 65 20.00 
16 ~~220.10 219.77 20.00 

11\Z2-0'> 40 220.09 20.00 
18 224.72 223.97 20.00 
19 2 ~6>. 3 4 2 2 5 . 64 2 0 . 0 0 
20 230.26 229.12 20.00 
21 
22 

217.67 
216.72 

217 . 05 
216.45 

20.00 
20.00 

25.00 
23.60 
23.60 
23.60 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 

66.30 
59.20 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
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Table 2-67. Load Case 112, Fire at 60 Minutes, 1000F, Maximum Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Location Siva_! Sigma_2 Sigma_3 Pm Pb

1 8.1040E+02 -6.4607E+02 2.0629E+03 1.4565E+03 3.20/0OE+02
5.5875E+00 -4.4545E+00 1.4223E+01 1.0042E+01 2.2'063E+00

2 2.0908E+03 -2.5882E+03 -2.3132E+03 4.6790E+03 7.6436E)03

1.4415E+01 -1.7845E+01 -1.5949E+01 3.2261E+01 5..2701E+0I

3 8.0804E+02 -5.8843E+02 2.1518E+03 1.3965,E+03 1.1588E+02
5.5713E+00 -4.0571E+00 1.4836E+01 9.6283E\00 7.9895E-01

4 8.5988E+01 -2.9970E+03 -1.3250E+03 3. 083E+0\35.2907E+03

5.9287E-01 -2.0664E+01 -9.1357E+0'0 2.1257E+01 3 .6478E+01

5 5.1682E+02 -3.6835E+03 -3.858'IE+03 4.20'03E+03 6.'7543E+03
3.5634E+00 -2.5397E+01 -2.660ý1E+0l1 2.8960E-.I--1,4.6570E+01

6 1.6024E+02 -1.7797E+03 -3.46•14E+03 1.9406E 03 1.6808E+03

1.1048E+00 -1.2271E+01 -,2.3866E+01l--1.3376E+01 1.1589E+01

-1.8147E+02 -5.227'6E+02 -195-14E+03 3.4129E+02 3.8293E+02
-1.2512E+00 -3.6'043&+-00 -1.3455E1 2.3531E+00 2.6402E+00

8 -1.6952E+02 <-5.579-4E+02 -213E+03 3. 8-842E+02 5.0032E+027
-1.1688E+00 -3,.8469E+00--1.5052E+01 2.6781E+00 3.4496E+00

9 -1.493"kE+02 -5.5 7E+0\ -1.8890E+03 4.1036E+02 5.0464E+02
-1.0294E+00 -3,.8588E+00 -!1.3024E+01 2.8294E+00 3.4794E+00

10 1.59 2 Eý+03 -9. 780 4 E,+02 -2.8502E+03 2.1372E+03 2.1473E+03

7.9923E+0,0 -6./7 43,&E+00 -1.9651E+01 1.4736E+01 1.4805E+01

11 1-1796E+03 (14739E+02 -8.9769E+02 1.3270E+03 1.5829E+03

122 .2178E'+03 -1.1913E+02 1.0793E+03 1.3369E+03 1.8166E+03\ \ /
8'%39"Q2E+00 -8.2138E-01 7.4412E+00 9.2175E+00 1.2525E+01

1\3 1.5386E+02 -1.6419E+03 -1.3848E+03 1.7957E+03 3.5379E+03
1.0608E+00 -1.1320E+01 -9.5479E+00 1.2381E+01 2.4393E+01

14 2.5843E+02 -1.1883E+03 -2.8898E+02 1.4467E+03 1.6662E+03
1.7818E+00 -8.1931E+00 -1.9925E+00 9.9749E+00 1.1488E+01

15 3.5584E+02 -1.9961E+02 1.5991E+02 5.5544E+02 8.8261E+02

2.4534E+00 -1.3762E+00 1.1025E+00 3.8297E+00 6.0854E+00
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Table 2-67. Load Case 112, Fire at 60 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

I 2-166 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

8.1040E+02 -6. 4607E+02 2. 0629E+03 1.4565E+03 3. 29,O'OE+02 
5.5875E+00 -4. 4545E+00 1.4223E+01 1.0042E+01 2. 2'063E+00 

2.0908E+03 -2.5882E+03 -2.3132E+03 4.6790E+03 ~64~03 
1.4415E+01 -1.7.845E+01 -1.5949E+01 3.226/01 5,. 2701E+0l: 

8.0804E+02 -5.8843E+02 2.1518E+03 1.3~6~E+0~1~88E+0~ 
5.5713E+00 -4.0571E+00 1.4836E+01 9.6283E~00 7~9~5E~ 

8.5988E+01 -2. 9970E+03 -1. 3250E+03 ~3,0~+0~. 2907E+03 ~:. ~~ " \ I 
5.9287E-01 -2. 0664E+01 -9. 135/of 2~57E~. 6j8E+01 

5.1682E+02 -3. 6835E+03 -3. 858'lE+OB 4. 20'03E+03 6./7543E+03 
3.5634E+00 -2. 5397E+01 -2. 66011E+0~ 2. 896CJE+-0.1A. 6570E+01 

\~ 
1.6024E+02 -1.7797E+03~~~JE+03 1.940a~~03 1.6808E+03 
1.1048E+00 -1.2271E+01 --2. 3866E+OIl:--__ 1. 3376E+01 1.1589E+01 

~ l~ 
-1.8147E+02 -5. 2:~76i:C;?'\1. 95~4!.:~~') 3. 4129E+02 3. 8293E+02 
-1.2512E+00 -3.6043E±OO -1.3455~ 2.3531E+00 2.6402E+00 

-1. 6952E+02 {57C.s:Jo2 -~r~+03 3. 8'842E+02 5. 0032E+02 
-1.1688E+00 -3,. 8469E+00---.:::.1. 5052E+01 2. 6781E+00 3.4496E+00 

~ \. ~ . 

-1.493'lE'l-02 -5. 596,7E+O~,1. 8890E+03 4.1036E+02 5. 0464E+02 
/ "- " '> -1. 0294E+00 "'-:3,. 8588E~-'1. 3024E+01 2. 8294E+00 3. 4794E+00 

1.~~2~9~02 -2.8502E+03 2.1372E+03 2.1473E+03 
7.9923E+O,Q -6 .1l·4~4'E+00 -1.9651E+01 1.4"736E+01' 1.4805E+01 

1.o179'i.+03 (.4739E+02 -8. 9769E+02 1. 3270E+03 1. 5829E+03 
~8.i3~~-1.0162E+00 -6.1893E+00 9.1493E+OO 1.0914E+01 

12 ~2118E~03 -1.1913E+02 1.0793E+03 1.3369E+03 1.8166E+03 
\ " / ~ --., 8\~9'6.2E+00 -8. 2138E-01 7. 44;L2E+00 9. 2175E+00 1.2525E+01 

, "1S~(5386E+02 -1.6419E+03 -1.3848E+03 1.7957E+03 3.5379E+03 
~ 1.0608E+00 -1.1320E+01 -9.5479E+00 1.2381E+01 2.4393E+01 

14 2.5843E+02 -1.1883E+03 -2.8898E+02 1.4467E+03 1.6662E+03 

15 

1.7818E+00 -8.1931E+00 -1.9925E+00 9.9749E+00 1.1488E+01 

3.5584E+02 -1.9961E+.02 1.5991E+02 5.5544E+02 8.8261E+02 

2.4534E+OO -1.3762E+00 1.1025E+00 3.8297E+00 6.0854E+00 
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16 8.1514E+01 -5.4834E+01 -3.1592E+02
5.6202E-01 -3.7806E-01 -2.1782E+00

17 3.7854E+01 -7.7608E+01 -3.4572E+02
2.6099E-01 -5.3509E-01 -2.3836E+00

1.3635E+02
9. 4009E-01

1. 1546E+02
7. 9608E-01

2. 1541E+02
1.4852E+00

1.8842E+02
1. 2991E+00

18 2.5713E+02 -2.8677E+02
1.7729E+00 -1.9772E+00

19 1.9110E+01 -4.1027E+02
1.3176E-01 -2.8287E+00

9.0731E+02
6.2557E+00

3.8625E+02
2.6631E+00

20 5.3796E+01 -3.5427E+02 -1.0384E+03
3.7091E-01 -2.4426E+00 -7.1592E+00

5.4390E+02 4.7729E+02
3:7500E+00 3.2908E+00

4.2938E+02 2.8'649E+02
2.9605E+00 Z/975-2%00

4.0806E+02 2 7069E+02

2.8135E'+00\\ 18 '664E+00

2.4490E\-ý02 1.0417E+02

•~\ ~\8 "

IC6885E+00 7.1824E-0.1

9.9093E+02 1.1324E+03
6>78322E+00 .8079E+00

21 2.3562E+02 -9.2735E+00
1.6246E+00 -6.3938E-02

2.3643E+02
1. 6301E+00

22 9.4717E+02 -4.3754E+01
6.5305E+00 -3.0167E-01

Allowable Stress for Load

LOC Tmax Tave Sm•.
(degF) (degF) (__si)

1 318.43 314.13 2,0.00
2 453.81 436.36 / n'8.7

3 318..98 313.68 20.00-
4 293.37 288.05 \ 20.00\
5 301.89 T98._41 2.0.00
6 307.11 302.96 20O . 00
7 360.54 \35,'14 2.000y
8 371.29 3 370.5'2> 20.0'0
9 35,9.41 357\95 220<oo0

10 -317.>1 310.15/ 20.00
11 2301.01 85.52 20.00

12 \27x..64\ 2'2.58ý 20.00

9. 32451
6.42901

18\
19
20

21
22

ý23 1.21
233.74
235.02
250.16
255.93
262.23
228.68
221.07

20.00

20.00

20.00

20.00

20.00

20.00

20.00

20.00

20.00

20.00

23'. 60
23.60
22.40
22.40
22.40
22.40
22.40
23.60
23.60
23.60
23.60
25.00
25.00
25.00
23.60
23.60
23.60
25.00
25.00

(ksi)

61.80
59.70
61.80
66.30
66.30
61.80
61.80
61.80
61.80
61.80
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30

258W. 22
2"64.49
232.63
221.89
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16 8.1514E+01 -5.4834E+01 -3.1592E+02 1.3635E+02 2.1541E+02 
5.6202E-01 -3.7806E-01 -2.1782E+00 9.4009E-01 1.4852E+00 

17 3.7854E+01 -7.7608E+01 -3.4572E+02 1.1546E+02 1.8842E+02 
2.6099E-01 -5.3509E-01 -2.3836E+00 7.9608E-01 1.2991E+00 

18 2.5713E+02 -2.8677E+02 9.0731E+02 5.4390E+02 4.7729E+02 
1.7729E+00 -1.9772E+00 6.2557E+00 3:7500E+00 3.2908E+00 

19 1.9110E+01 -4.1027E+02 3.8625E+02 4.2938E+02 2.~649E+02 

1.3176E-01 -2. 8287E+00 2. 6631E+00 2. 9605E+00 Y.975·iE"+-00 

< V 5.3796E+01 -3.5427E+02 -1.0384E+03 4.0806E+02 2~7069E+02 

3 . 70 91E- 0 1 -2.442 6E+00 -7. 1592E+0 0 2.813 5E{0 'o~ &664E+<>0 
20 

2.3562E+02 -9.2735E+00 2.3643E+02 2.449~'02 1.0~Et02) 
'\. '\.' "-

1.6246E+00 -6. 3938E-02 1. 6301E+00 J.!.'6~E+00~ . 18,\4E-O,1 
21 

22 9.4717E+02 -4.3754E+01 9.3245E+OQ <:9.9093E+02 1.1324E+03 
6.5305E+00 -3. 0167E-01 6. 4290E{ob 6\8322E;(l0./7 .80'~9E+00 

( ~ 

LOC 

Allowable Stress for Load Case~ll~ 
/ ,\ 

~:~------::::--------::---~:~ 
~~~=-=-~~ (deg_F)/(-,~ (k~) 

1 318.43 314.13 ~O.OO 
( I 

2 453.81 436. 36~1'8v'70 . 7 
3 318 .. 98 313 . 68 20 . 09 ________ 22 . 4'0 

4 293.37 288.05 20. 00) 23~60 
5 301. 89 \2'98-.41 2,0.00 23.60 
6 307.11 302 .96~2~0 22.40 
7 360. 54 35~~4 2.0",,-00 22.40 
8 371.29 370\52) 20.0'0 22.40 
9 ~5'9\: 41 357. 95 ~O~OO 22.40 

10 317.~6 310.15~ 20.00 22.40 
11 301.01 i85.52 20.00 23.60 
12 276'.64 212. 5~ 20.00 23.60 

23.60 
14 282. 3\9~27'6.11 20.00 23.60 

\ \ / 

15~23'2 'n>9 2'31.21 20.00 25.00 
16 ~~234.78 233.74 20.00 25.00 

"-
1~7 ~35'-. 71 235.02 20.00 25.00 
18 253.54 250.16 20.00 23.60 
19 2~~.22 255.93 20.00 23.60 
20 2~4.49 262.23 20.00 23.60 
21 
22 

232.63 
221.89 

228.68 
221. 07 

20.00 
20.00 

25.00 
25.00 

Su 
(ksi) 

61. 80 
59.70 
61. 80 
66.30 
66.30 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-02S, AOS-OSO, AOS-100, and AOS-16S Transport Packages, Rev. B 

2-167 



Table 2-68. Load Case 113, Fire at 90 Minutes, 1000 F, Maximum Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-100

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 PM Pb

1 8.9854E+02 -1.2401E+03 9.7358E+02 2.1387E+03 2.293'4E+03
2/

6.1952E+00 -8.5503E+00 6.7126E+00 1.4746E+01 1.5812E+01

2. 1.6468E+03 -2.5991E+03 -1.5218E+03 4.2459E+03 <8.23Q7E,+(030

1.1354E+01 -1.7920E+01 -1.0492E+01 2.9274E+01 5.6769E+/0

3 8.7198E+02 -1.1583E+03 1.0545E+03 2.0303'E+03 2.101,4E+03
6.0121E+00 -7.9864E+00 7.2706E+00 1.3998E>S01 1.4489E*01

4 1.9713E+03 -6.4046E+03 -1.4614E+03< 8.3759E+03 1.6369E+04
1.3591E+01 -4.4158E+01 -1.0076E+01 5.7750E+01 1.1286E+02

5 2.1685E+03 -7.2580E+03 -3.6516E+0B 9.42'65E+03 1.,5031E+04
1.4951E+01 -5.0042E+01 -2.5177E+011 6.4993E,0.1---'l.0364E+02

6 3.1491E+02 -3.7707E+03 -4.2609E+03 4.0856E+03 5.3014E+03
2.1712E+00 -2.5998E+01 -.2.9378E+01f--2.8169E+01 3.6552E+01

7 -2.7424E+02 -1.217'OE+03 -2 1643E+03 9.4276E+02 5.7893E+02
/ V \

-1.8908E+00 -8.3'909E.+00 -1.4923.E1 6.5001E+00 3.9916E+00

8 -2.8706E+02 <-1.21<76203 -2.35975+03 9. 3053E+02 6.0966E+02
-1.9792E+00 -8,.3950E+0-0--.U.6270E+01 6.4158E+00 4.2035E+00

9 -2.7212E+02 -1.2198E+03 -2.1513E+03 9.4764E+02 6.3024E+02
-1.8762E+00 -8,.4099E+00 I1.4833E+01 6.5338E+00 4.3453E+00

10 4.09ý37E"+.ý2 -1.3ý862Eý+03 -2.7219E+03 1.7956E+03 1.0677E+03
22.8225E+0 '0 -9.ý557,5E+00 -1.8767E+01 1.2380E+01 7.3615E+00

11 6\0890E+02 -/7 8020E+02 -1.2997E+03 1.3891E+03 8.4201E+02
44.19,82E\+00 5•3793E+00 -8.9608E+00 9.5775E+00 5.8054E+00

12 o2.3116E'+02 -3.2179E+02 -1.0919E+02 5.5295E+02 9.8461E+02

1\.59s38E+00 -2.2187E+00 -7.5282E-01 3.8125E+00 6.7886E+00

1-3 -3. 6482E+01 -2.9457E+03 -1.4534E+03 2.9092E+03 3.9518E+03
-2.5153E-01 -2.0310E+01 -1.0021E+01 2.0058E+01 2.7247E+01

14 6.8865E+01 -2.4611E+03 -4.1875E+02 2.5300E+03 6.0758E+02
4.7481E-01 -1.6969E+01 -2.8872E+00 1.7443E+01 4.1891E+00

15 7.7688E+02 -6.1013E+02 2.4417E+02 1.3870E+03 2.2709E+03
5.3564E+00 -4.2067E+00 1.6835E+00 9.5631E+00 1.5657E+01

2-168 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-68. Load Case 113, Fir~ at 90 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

I 2-168 

1 

2. 

3 

4 

5 

6 

7 

8 

9 

10 

8.9854E+02 -1.2401E+03 9.7358E+02 2.1387E+03 2.2~3~E+03 

6.1952E+00 -8.5503E+00 6.7126E+00 1.4746E+01 1.S812E+01 

1.6468E+03 -2.5991E+03 -1.5218E+03 4.2459E+03 ~23~03 
1.1354E+01 -1.7920E+01 -1.0492E+01 2.9277°1 5,. 6769E+0l: 

8.7198E+02 -1.1583E+03 1.0545E+03 2. 0303'E+0~2 ~4E+0~ 
6.0121E+00 -7.9864E+00 7.2706E+00 1.3998E~01 1~489E~ 

1.9713E+03 -6. 4046E+03 -1. 4614E+03 65,9E+0~. 6~9E+04 ~~.~~ " \ I 
1.3591E+01 -4. 4158E+01 -1. 007/,0r §~50EV1.1/6E+02 

2.1685E+03 -7. 2580E+03 -3. 651f6E+OB 9. 42'65E+03 1.,5031E+04 
I I " / 1.4951E+01 -5. 0042E+01 -2. 517fE+0!l 6. 4993E+.0.1 ........... 1. 0364E+02 

3.1491E+02 -3.7707E+03~'0~E+0~~+03 5.3014E+03 
2.1712E+00 -2. 5998E+01 -,2. 9378E+0!l---.2. 8169E+01 3. 6552E+01 

, ~ \ ~ 
-2.7424E+02 -1. 2~7~2 .16~3!.:~~\9. 4276E+02 5. 7893E+02 
-1.8908E+00 -8. 3'9 0 9E""1 0 -1. 4923,V 6. 5001E+00 3. 9916E+00 

-2.8706E+02 ~21~+03 -~7~+03 9.3053E+02 6.0966E+02 
-1.9792E+00 -8,. 3950E+OO---=.~OE+01 6. 4158E+00 4. 2035E+00 

-2. 7~J:2E't-0.2 -1 ~'~E+~~ . 1513E+03 9. 4764E+02 6. 3024E+02 

-1. \62~B .. ~~1. 4B33E+01 6. 533BE+00 4. 3453E+00 

4.09~7E+f2~1.3862~+03 -2.7219E+03 1.7956E+03 1.0677E+03 
2.8225E+0,0 -9 . ..55.:z.SE+00 -1.87 67E+01 1.23 80E+01 7.3 615E+00 

\ '/ 
11 6~0890E+02 C7.8020E+02 -1.2997E+03 1.3891E+03 8.4201E+02 

~~~}5.3793E+00 -B.960BE+00 9.5775E+00 5.B054E+00 

12 ~2.3~16E~02 -3.2179E+02 -1.0919E+02 5.5295E+02 9.8461E+02 
~ '" ~. 59'3.8~+00 -2. 2187E+00 -7. 5282E-01 3. 8125E+00 6. 7886E+00 

, \\3~~482E+01 -2. 9457E+03 -1.4534E+03 2. 9092E+03 3. 9518E+03 ::> -2.5153E-01 -2.0310E+01 -1.0021E+01 2.005BE+01 2.7247E+01 

14 6.8865E+01 -2.4611E+03 -4.1875E+02 2.5300E+03 6.0758E+02 
4.7481E-01 -1.6969E+01 -2.8872E+00 1.7443E+01 4.1891E+00 

15 7.7688E+02 -6.1013E+02 2.4417E+02 1.3870E+03 2.2709E+03 
5.3564E+OO -4.2067E+00 1.6835E+00 9.5631E+00 1.5657E+01 
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16 2.0722E+02 -2.4334E+02 -5.0755E+02
.1.4287E+00 -1.6778E+00 -3.4994E+00

17 9.8138E+01 -2.3794E+02 -4.6479E+02
6.7664E-01 -1.6405E+00 -3.2046E+00

4.5055E+02
3. 1065E+00

3.3608E+02
2.3172E+00

7.3258E+02
5.0509E+00

5.7933E+02

3.9943E+00

18 2.1591E+02 -3.2972E+02
1.4886E+00 -2.2734E+00

19 2.4350E+01 -5.5784E+02
1.6789E-01 -3.8462E+00

1. 1032E+03
7. 6061E+00

6. 5213E+02
4.4963E+00

20 -2.4610E+01 -5.7541E+02 -8.9650E+02
-1.6968E-01 -3.9673E+00 -6.1811E+00

5.4563E+02 2.9415E+02
3.7620E+00 2.0281E+00

5.8219E+02 6.5258E+02
4.0141E+oo O 49 oo

<
5.5080E+02 1 7972E+÷2
3.7976E+00 1.2391E+00

.2 7 21E+-02 ' .752E+02
29455E+00 2.60.29E+O'0>

1.ý77\025+03 1 434+03

1 :2 20 55E+0-1-/ 1 .2 71' E+ 01

21 4.0448E+02 -2.2732E+01
2.7888E+00 -1.5673E-01

3.9355E+02
2. 7134E+00

22 1.6780E+03 -9.2196E+01
1.1569E+01 -6.3567E-01

Allowable Stress for Load

LOC Tmax Tave Sm-,,
(degF) (degF) (si)

1 327.09 318.72 2,0.00
2 392.76 389.55 20,00

3 326.01 318.24 20.00-
4 315.49 311.26 20.00\
5 324.32 /2'-.04 2,0.00
6 329.33 3325.86 .20•..00
7 373.08 37ý1. 35 2,0. ý00

8 380.27 37 .96, 20.0'0
9 37^1.85 370.08 220o00

10 /338.58 334.03 20.00
11 327.77 315.50 20.00
12 31 '.91\ 3d\.68' 20.00

1. 6711E+
1. 1522E+

18'

19
20
21
22

,309.1\2 303.91
25-7.04 '255.78
-261.20 259.85
\262.%40 261.56
28,0.17 276.97
284>.63 282.43
X292.50 289.99
261.18 256.17
241.20 239.86

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

22'. 40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
23.60
23.60
23.60
23.60
23.60
23.60
23.60
25.00

(ksi)

61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
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16 2.0722E+02 -2.4334E+02 -5.0755E+02 4.5055E+02 7.3258E+02 
.1.4287E+00 -1.6778E+00 -3.4994E+00 3.1065E+00 5.0509E+00 

17 9.8138E+01 -2.3794E+02 -4.6479E+02 3.3608E+02 5.7933E+02 
6.7664E-01 -1.6405E+00 -3.2046E+00 2.3172E+00 3.9943E+00 

18 2.1591E+02 -3.2972E+02 1.1032E+03 5.4563E+02 2.9415E+02 
1.4886E+00 -2.2734E+00 7.6061E+00 3.7620E+00 2.0281E+00 

19 2.4350E+01 -5.5784E+02 6.5213E+02 5.8219E+02 6.5'258E+02 
1.6789E-01 -3. 8462E+00 4. 4963E+00 4. 0141E+00 ~499'4UOO 

20 
< V 

-2.4610E+01 -5.7541E+02 -8.9650E+02 5.5080E+02 1~7972E+02 

-1.6968E-01 -3.9673E+00 -6.1811E+00 3.7976E{0~~1.2391E+60 

21 

22 

4.044BE+02 -2. 2732E+01 3. 9355E+02 4. 272~O,2 :0.7~E'O~) 
2.7888E+00 -1.5673E-01 2. 7134E+00 2~9~E+00,,\. 60'rE+O'o 

1.6780E+03 -9.2196E+01 1.6711E+06 ~.7702E+03 1.8434E+03 
1.1569E+01 -6. 3567E-01 1.1522E{0~ 1~205E~O.L/'l. 27110E+01 

( ~ 
Allowable Stress for Load CasB,llB 

/ ,\ 

~::------~:::--------~---~:~ 
~ ~~=-=-~ ~ (deg_F) /Vk;: (k~) 

LOC 

1 327.09 318.72 ~O.OO 
( I 

2 392.76 389. 55~20v00 . 7 
3 3 2 6 . 0 1 3 18 . 2 4 2 0 . 0 9______..2 2 . 4'0 
4 315.49 311. 26 20.00) 22,(40 
5 324.32 \:32-1,.04 2,0.00 
6 329.33 325 .86~2(h~0 
7 373 . 08 3 7\L~ 5 2.0....:...00 
8 380.27 378\ 9~ 20.0'0 
9 37"1.85 370 .\0'8 ~O,(OO 

10 {38~~8 334.03~ 20.00 
11 327.7) 1i5.50 20.00 
12 311'. 91 3~q. 60 20.00 

. 14'" ~09.~2~303.91 20.00 ~\ \ / 

15~25'7 .It>4 2'55.78 20.00 
16 ~~2~1.20 259.85 20.00 

}~2,,62'o 40 261.5.6 20.00 
18 ·280.17 276.97 20.00 
19 2 ~4>. 63 2 82 . 43 2 0 . 0 0 
20 292.50 289.99 20.00 
21 
22 

26i.18 
241.20 

256.17 
239.86 

20.00 
20.00 

22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
25.00 

61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
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Table 2-69. Load Case 114, Fire at 120 Minutes, 1000F, Maximum Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Stress (psi/MPa)

Locati ion Sigmal

1 7. 1896E+02
4. 9571E+00

2 1.2096E+03
8. 3398E+00

3 6.9309E+02
4.7787E+00

4 2. 0511E+03
1. 4142E+01

5 2.0886E+03
1.4400E+01

6 2. 8109E+02
1. 9380E+00

7 -2.6291E+02
-1. 8127E+00

8 -2.7117E+02
-1. 8697E+00

9 -2 . 6ý,85E+*O.2
-1. 8'054E+00

10 -4.31i92E+01

Sigma_2 Sigma_3 Pm Pb

-1.0830E+03 5.4078E+02 1.8019E+03 2.1,83E+0)3

-7.4667E+00 3.7285E+00 1.2424E+01 1.4'812E+01

-2.0313E+03 -1.0193E+03 3.2409E+03 6.4496%+03

-1.4005E+01 -7.0278E+00 2.2345E+01 4,.4468E+01

-1.0156E+03 6.0565E+02 1.7086,E+03 I.9882E+03

-7.0020E+00 4.1758E+00 1.1781E+QI'1 13708Eo01

-5.8595E+03 -1.1977E+03<7.910,6E+03 1.5471E+04
-4.0400E+01 -8.2580E+0'0 5.4541E+01 1.0667E+02

-6.4717E+03 -2.8883E+OB 8.56'02E+03 1.3565E+04
-4.4620E+01 -1. 9914E+011 5.9021E+,02.,-'.3531E+01

-3.4365E+03 -3.7450E+03 3.717668E03 5.0046E+03

•-2.3694 -'O .24378E+01, 5. 9755E+00 3.49505E+01

I/
-8.0-192E+00 -1.469E+01 8.6523E+00 i.450E+00
-1.1281E+03 -2 190E+03 8.6I14E+02 5.5914E+02
-7.7'782E+00 -1.4271-E+01 5.9656E+00 3.8551E+00

-1.12475E+03 -!.515tE+03 8. 5634E+02 5.5831E+02
-74.7739E+00---4.5242'E+01 5.9042E+00 3.8494E+00

-1.128.7E+03 -2.0854E+03 8.6682E+02 5.7358E+02
-1.819E+0 -71.4378E+01 5.9765E+00 3.9547E+00

-2.3132E+03 -2.1225E+03 1.1199E+03 2.2713E+02
-8.,0592'E+00 -1.4634E+01 7.7214E+00 1.5660E+00

c-. 9663E+02 -1.1902E+03 1.1114E+03 2.5774E+02
-46.3103E+00 -8.2061E+00 7.6626E+00 1.7771E+00

-6.4703E+02 -6.5413E+02 6.5234E+02 3.2150E+02
-4.4611E+00 -4.5101E+00 4.4977E+00 2.2167E+00

-2.658.4E+03 -1.0715E+03 2.5654E+03 2.9309E+03

-1.8329E÷01 -7.3877E÷00 1.7688E+01 2.0208E÷01

-2.3132E+03 -3.0409E+02 2.3131E+03 1.2365E+03
-1.5949E+01 -2.0966E+00 1.5948E+01 8.5254E+00

-5.9661E+02 2.1532E+02 1.3334E+03 2.1899E+03
-4.1135E+00 1.4846E+00 9.1933E-iý00 1.5099E+01

-6. 4142E-01

14 -5.2389E-02
-3.6121E-04

15 7.3677E+02
5.0798E+00

1 2-170

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

Table 2-69. Load Case 114, Fire at 120 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

I 2-170 

1 

3 

4 

5 

6 

7 

8 

9 

10 

7.1896E+02 -1.0830E+03 5.4078E+02 1.8019E+03 2.1~83E+03 

4.9571E+00 -7.4667E+00 3.7285E+00 1.2424E+Ol 1.~812E+Ol 

1.2096E+03 -2.0313E+03 -1.0193E+03 3.2409E+03 ~44~03 
8.3398E+00 -1.4005E+Ol -7. 0278E+00 2.234/01 4,. 4468E+0J: 

6.9309E+02 -1.0156E+03 6.0565E+02 1.708&E+0~1~2E+0~ 
4.7787E+00 -7.0020E+00 4.1758E+00 1.1781E~01 1:3~8E~ 

2 . 0 511E+ 03 -5.859 5E+03 -1.1977E+03 ~O!ZE+O~ . 54 VB+04 
1.4142E+Ol -4. 0400E+Ol -8. 258/0t 5~41EV1. 0j7E+02 

2.0886E+03 -6.4717E+03 -2.8883E+OB 8.5S02E+03 1.8565E+04 
\ I " /' . 1.4400E+Ol -4. 4620E+Ol -1. 991\4E+0il. 5. 9021E+-0.1.........---9. 3531E+Ol 

. ~ 
2.8109E+02 -3. 4365E+03~4'5~E+03 3.71767",03 5. 0046E+03 
1.9380E+00 -2. 3694E+Ol -2. 5821E+0il.--__ .2. 5632E+Ol 3. 4505E+Ol 

~ \~ 
-2.6291E+02 -1.1~8~f.06~9~:~~~8.6523E+02 5.5914E+02 
-1.8127E+00 -7. 7782E:1:00 -1. 4271'V 5. 9656E+00 '3. 8551E+00 

-2.7117E+02 ~12<:~~3 -~7+03 8.5634E+02 5.5831E+02 
-1.8697E+00 -7,. 7739E+OO~1. 5242E+Ol 5. 9042E+00 3. 8494E+00 

.~ ~~ 
-2. 6~8'5E't-0.2 -1.128'ZE+03 'f. 0854E+03 8. 6682E+02 5. 7358E+02 
-1. 8·054E+0~q_. 7819E71. 4378E+Ol 5. 9765E+00 3.954 7E+00 

-4.~(2~/-1~03 -2.1225E+03 1.1199E+03 2.2713E+02 
-2.9780E-0,J: -8.,0-192E+00 -1.4634E+Ol 7. 7214E+00 1.5660E+00 \ / ~ 

11 1.,9614E+02 C9.1523E+02 -1.1902E+03 1.1114E+03 2. 5774E+02 
~1.~5~~i6.3103E+00 -8.2061E+00 7.6626E+00 1.7771E+00 

12 ~~137E*00 -6.4703E+02 -6.5413E+02 6.5234E+02 3.2150E+02 
~ ~ ~,\~~7~-02 -4.4611E+00 -4.5101E+00 4.4977E+00 2.2167E+00 

, '1S~(3030E+Ol -2.658~E+03 -1.0715E+03 2.5654E+03 2.9309E+03 
~ -6.4142E-01 -1.8329E+01 -7.3877E+00 1.7688E+01 2.0208E+01 

14 -5.2389E-02 -2.3132E+03 -3.0409E+02 2.3131E+03 1.2365E+03 

15 

-3.6121E-04 -1.5949E+Ol -2.0966E+00 1.5948E+Ol 8.5254E+00 

7.3677E+02 -5.9661E+02 2.1532E+02 1.3334E+03 2.1899E+03 
5.0798E+00 -4.1135E+00 1.4846E+00 9.1933E+00 1.5099E+Ol 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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16 1.9934E+02 -2.4459E+02 -4.4538E+02 4.4394E+02 7.2388E+02
1.3744E+00 -1.6864E+00 -3.0708E+00 3.0608E+00 4.9910E+00

17 9.6963E+01 -2.3478E+02 -3.9682E+02 3.3175E+02 5.7463E+02
6.6854E-01 -1.6188E+00 -2.7360E+00 2.2873E+00 3.9620E+00

18 1.5910E+02 -2.7396E+02 9.9940E+02
1.0970E+00 -1.8889E+00 6.8906E+00

19 1.2850E+01 -4.9526E+02 7.2288E+02
8.8599E-02 -3.4147E+00 4.9841E+00

20 -4.4133E+01 -6.1976E+02 -5.7294E+02
-3.0429E-01 -4.2731E+00 -3.9503E+00

4.3307E+02 1.9294E+02
2.9859E+00 1.3303E+00

5.0811E+02 6.1,530E+02

3.5033E+0o 4o242,E--oo0

5.7562E+02 3 0273E+02

3 .9688E+00 2. 0872E+00
2.9767E+02 3.9351E 02>

2<'0524E+00 2.71\31E+0,0

\1.5\393E+03 1.5485E+03
1'>0613E+0.1 1. 06'7'7E+01

21 2.5661E+02 -4.1061E+01
1.7692E+00 -2.8311E-01

2.2449E+02

1.5478E+00

22 1.4541E+03 -8.5193E+01
1.0026E+01 -5.8739E-l01

Allowable Stress for Load

LOC Tmax Tave Sm--
(degF) (deg_F) &(,si)_

1 327.77 319.76 2,0.00
2 365.36 363.77 2,0o,0
3 327.38 319.62 20.00-
4 321.90 318.97 20.00\
5 329.16 f326. 67 2,0.00
6 332.94 330.59 20.00
7 363.99 36-2.33 2.0.00"

8 368.68 367.302 20.00
9 36,3.25 361.58 20/00

10 3•40.>\37 7 337.90 20.00
11 334.35 325 97 20 00

12 \32A6"33\ 3h*246> 20.00

1
1

18'
19
20
21

22

3 r5.92/
2!78.36

281.95
283.44
295.17
299.17
305.94
281.08
263.44

20.00

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

22< 40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
23.60
23.60
23.60
23.60
23.60
22.40
23.60
23.60

61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
66.30
*66.30

66.30
66.30
66.30
61.80
66.30
66.30

300' 80
3'08. 09

284.99
264.73
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16 1.9934E+02 -2.4459E+02 -4.4538E+02 4.4394E+02 7.2388E+02 
1.3744E+00 -1.6864E+00 -3.0708E+00 3.0608E+00 4.9910E+00 

17 9.6963E+Ol -2.3478E+02 -3.9682E+02 3.3175E+02 5.7463E+02 
6.6854E-Ol -1.6188E+00 -2.7360E+00 2.2873E+00 3.9620E+00 

18 1.5910E+02 -2.7396E+02 9.9940E+02 4.3307E+02 1.9294E+02 
1.0970E+00 -1.8889E+00 6.8906E+00 2.9859E+00 1.3303E+00 

19 1.2850E+Ol -4.9526E+02 7.2288E+02 5.0811E+02 6.~530E+02 

8.8599E-02 -3.4147E+00 4.9841E+00 3.5033E+00 ~2420~00 < V 20 -4.4133E+Ol -6.1976E+02 -5.7294E+02 5.7562E+02 3~0273E+02 

-3.0429E-01 -4. 2731E+00 -3. 9503E+00 3. 9688E{OO~ 8.872E+00 

21 

22 

2.5661E+02 -4.1061E+01 2.2449E+02 2.976~~2 3.9~E~0~~ 
1.7692E+00 -2. 8311E-Ol 1. 5478E+00 2~0~E+00,,\' 71\rE+O.o 

1.4541E+03 -8.5193E+Ol 1.4519E+08 ~.5393E+03 1.5485E+03 
1.0026E+Ol -5. 8739E-'01 1. 0010E{0~ 1~0613E:;:0.L/l. 06'77E+Ol 

. ( ~ 
Allowable Stress for Load C/sB~lr 

~=------~:::--------::---~:~ 
~~~=~~~ (deg_F)/{I~ (k~) 

LOC 

1 327.77 319.76 ~O.OO 
( ! 

2 365.36 363. 77~2,qv ... 00 . 7 
3 327.38 319.62 20.09 _____________ 22.4'0 
4 321. 90 318.97 20.00) 2"2"":40 
5 329.16 \326-.67 2,0.00 
6 332.94 330 .59"",}~0 
7 363. 99 36~,~3 2.0,,--00 
8 368 . 68 3 6 \ 3 ~ 20 . 0'0 
9 36"3.25 361 ~5'8 ~O"":OO 

10 {40~7 337.90~ 20.00 
11 334 . 3'5 3'25 . 9 \ 20 . 00 
12 326'.33 32'2. 4~ 20.00 

14~ ;\9.52~3'r5~92 20.00 "--Z \ \ / 
15~279. 4li) 278.36 20.00 
16 2~3.14 281.95 20.00 
1,7 281;1;''021 283.44 20.00 
1~ 29~.42 295.17 20.00 
19 ""'3~Q>. 80 299.17 20.00 
20 ~08.09 305.94 20.00 
21 
22 

284.99 
264.73 

281.08 
263.44 

20.00 
20.00 

22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
23.60 
23.60 
23.60 
23.60 
23.60 
22.40 
23.60 
23.60 

61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
66.30 
66.30 
66.30 
66.30 
66.30 
61. 80 
66.30 
66.30 
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Table 2-70. Load Case 115, Fire at 150 Minutes, 1000F, Maximum Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Stress (psi/MPa)
0

Locati on Sigma-l

1 5.4212E+02
3.7378E+00

2 8.8324E+02
6.0897E+00

3 5.1920E+02

3.5798E+00

4 1.7878E+03
1. 2326E+01

5 1..7559E+03
1. 2107E+01

6 2.2174E+02
1.5288E+00

7 -2.4779E+02
-1.7084E+00

8 -2.5332E+02
-1.7466E+00

9 -2.475'i5E-02
-1.7'065E+00

10 -2.65,31E8I-2

Sigma_2 Sigma_3 PM Pb

-8.5760E+02 3.2638E+02 1.3997E+03 1.74899E+03/

-5.9129E+00 2.2503E+00 9.6507E+00 1.2'058E+01

-1.5435E+03 -7.2667E+02 2.4267E+03 <4.880/6E2+03
-1.0642E+01 -5.0102E+00 1.6732E+01 3..3651E+01

-8.0400E+02 3.7408E+02 1.3232,E+0317.620,7E+03
-5.5434E+00 2.5792E+00 9.1231E\+00 1.1i174E+-0

-4.8906E+03 -1.0036E+03 /6.6784E+0\31 3ý073E+04

-3.3720E+01 -6.9195E+0'0 4.6046E+01 9.0136E+01

-5.3072E+03 -2.340/4E+01,3 7\06131E+03 1.'1153E+04

-3.6592E+01 -1. 613'ý6E+01L 4. 8 6 9E+-0-1---7z.6 8 98E+0 1

-2.8667E+03 -3.24\7,6E+03 3.0885E÷ 03 4.2190E+03
-1.9765E+01 -.2.2392E+0Il--2.1294,E+01 2.9089E+01

-9.4709E+.2- 95,56E+03 6.9931E+02 5.1723E+02

-6. 5300E+0-0 -1.3483E0 4.8216E+00 3.5662E+00

-6.5231E+0 0--_.4179E+01 4.7765E+00 3.4899E+00

-9.1467,4E+02 -1.9866E+03 6.9923E+02 5.1553E+02

"ý&.65275E*00 -'.67+14.8210E+00 3.5544E+00

-- 9.5208E+'02 -1.6604E+03 6'8677E+02 2.7420E+02

-6.,5643,E+00 -1.1448E+01 4.7351E+00 1.8906E+00

-9.6334E+02 -1.0365E+03 9.6278E+02 1.1673E+02

/-6.6420E+00 -7.1461E+00 6.6381E+00 8.0484E-01

-8.9223E+02 -8.9766E+02 8.9435E+02 1.0265E+02
-6.1517E+00 -6.1891E+00 6.1663E+00 7.0773E-01

-2.2385E+03 -7.5522E+02 2.1481E+03 2.0776E+03
-1.5434E+01 -5.2070E+00 1.4811E+01 1.4324E+01

-1.9817E+03 -2.0439E+02 1.9476E+03 1.3838E+03
-1.3663E+01 -1.4092E+00 1.3428E+01 9.5409E+00

-6.1070E+02 1.4155E+02 1.2900E+03 2.1403E+03
-4.2106E+00 9.7594E-01 8.8943E+00 1.4757E+01

0

1\3 -9 e/0359E+01
-6.2300E-01

14:5-3.4084E+01
-2.3500E-01

15 6.7930E+02
4.6836E+00

1 2-172
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Table 2-70. Load Case 115, Fire at 150 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

I 2-172 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

5.4212E+02 -8. 5760E+02 3. 2638E+02 1.3997E+03 1. 7~8'9E+03 
3.7378E+00 -5.9129E+00 2.2503E+00 9.6507E+00 1.2U58E+Ol 

8.8324E+02 -1.5435E+03 -7.2667E+02 2.4267E+03 ~88~03 
6.0897E+00 -1.0642E+Ol -5. 0102E+00 1.6737°1 3,. 3651E+01: 

5.1920E+02 -8. 0400E+02 3. 7408E+02 1. 3232£+0~1 ~:7E+O~ 
3.5798E+00 -5.5434E+00 2.5792E+00 9. 1231E:POO 1:1174E~ 

1.7878E+03 -4.8906E+03 -1.0036E+03~8~E+0~.3~3E+04 
1.2326E+Ol -3. 3720E+Ol -6. 9195E+Or 4~46E~. 0j6E+Ol 

1. 7559E+03 -5. 3072E+03 -2. 340\£OP 7. o 6'3,(E+0 3 ~/1153E+04 
1.2107E+01 -3. 6592E+Ol x13rE+0~E+-0-l""'-/7. 6898E+Ol 

2.2174E+02 -2.8667E+03~~.~~~~E+03 3.0885~~03 4.2190E+03 
1.5288E+00 -1.9765E+Ol -·2. 2392E+oil:--__ ~4·E+Ol 2. 9089E+Ol 

-2.4779E+02 .-9. 4~0.~\~5_Z6~:~~ 6. 9931E+02 5.1723E+02 
-1.7084E+00 -6. 5'300E±00 -1. 3483V 4. 8216E+00 3. 5662E+00 

-2. 5332E+02 {.46'~Jo2 -~5~+03 6. 9277E+02 5. 0616E+02 
-1.7466E+OO -6,. 5231E+OO~1. 4179E+Ol 4. 7765E+OO 3. 4899E+00 

-2.475'lE'l-02 -9 ~'4E+~,~6E+03 6. 9923E+02 5.1553E+02 
/ -~ " , 

-1.\065E+00 -6 __ 5275E~1. 3697E+Ol 4. 8210E+00 3. 5544E+00 

-2. 65"'~9 ~02 -1. 6604E+03 6: 8677E+02 2. 7420E+02 
-1.829\E+0,Q -6.S6i3E+00 -1.1448E+Ol 4. 7351E+00 1.8906E+00 

11 -5\ 5679E-Ol {., 6334E+02 -1.0365E+03 9. 6278E+02 1.1673E+02 

~3.ih~~}6.6420E+00 -7.1461E+00 6.6381E+00 8.0484E-01 

i2 ~~199E~00 -8.9223E+02 -8.9766E+02 8.9435E+02 1.0265E+02 
\ " / ~" 1\ 46'1,6E-02 -6.1517E+00 -6.1891E+00 6.1663E+00 7. 0773E-Ol 

, '1S~:>0359E+Ol -2.2385E+03 -7.5522E+02 2.1481E+03 2.0776E+03 
~ -6.2300E-01 -1.5434E+01 -5.2070E+00 1.4811E+01 1.4324E+01 

14 -3.4084E+01 -1.9817E+03 -2.0439E+02 1.9476E+03 1.3838E+03 
-2.3500E-Ol -1.3663E+Ol -1.4092E+00 1.3428E+Ol 9.5409E+00 

15 6.7930E+02 -6.1070E+02 1.4155E+02 1.2900E+03 2.1403E+03 
4.6836E+00 -4.2106E+00 9.7594E-Ol 8.8943E+00 1.4757E+Ol 
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16 1.8725E+02 -2.6045E+02 -3.4534E+02
1.2911E+00 -1.7957E+00 -2.3811E+00

17 9.0420E+01 -2.2971E+02 -2.8711E+02
6.2342E-01 -1.5838E+00 -1.9796E+00

4.4770E+02
3.0868E+00

3.2013E+02
2.2072E+00

7.3623E+02
5. 0761E+00

5.5769E+02
3. 8451E+00

18 1.0999E+02 -2.2315E+02
7.5835E-01 -1.5386E+00

19 5.5377E+00 -4.2848E+02
3.8181E-02 -2..9543E+00

8. 6841E+02
5.9875E+00

7. 2170E+02
4.9760E+00

3.3314E+02 1.0232E+02
2.2969E+00 7.0545E-01

4.3402E+02 5.6 1444E+02
2.9924E+00 Z89l'i 00

5.5825E+02 9331E+02
3.8490E+00 2.7118E+00

1. 8979E+02 3.\52 02>
1,-'3086E+b0 2.26,51E+O.

20 -5.4797E+01 -6.1305E+02 -3.2564E+02
-3.7781E-01 -4.2268E+00 -2.2452E+00

21 1.3068E+02 -5.9107E+01
9.0104E-01 -4.0753E-01

7. 7584E+01
5. 3492E-01

22 1.0125E+03 -8.0792E+01 1.0135E+013 1.0933•E+

6.9807E+00 -5.5704E-01 6.9878E+00 75378E\+

Allowable Stress for Load Cas& 115

7
LOC Tmax Tave Sm Sy Su

(degF) (degF) (,ksi) (ksi) (ksi)

---- -------3-73 7- -o - - ---- -----
1 326.12 319.34 2,0.00 22.40 61.80
2 349.68 347.37 20,00 22.40, 61.80
3 326.42 1312 20.00 22.4,0 61.80
4 323.73 321.76 5 20.00 22 40 61.80
5 329.69 -- 7-.85 20.00 22.40 61.80
6 332.46 3305.97 •20.\00 22.40 61.80
7 354.14 35-2.58 20.00 22.40 61.80
8 357.28 3 55\.90> 20.0-0 22.40 61.80

9 35,3 5.85 352\29 20oo00 22.40 61.80
10 338>92 337.03 20.00 22.40 61.80
11 335.25 329.57 20.00 22.40 61.80
12 33ý2'.20 328 69 20.00 22.40 61.80

r3 327.5'6 324\2,29 20.00 22.40 61.80
14 323.67 3211.26 20.00 22.40 61.80
15 29.5.48' 294.60 20.00 23.60 66.30
16 298.15 297.21 20.00 23.60 66.30
17\ 299-%00 298.36 20.00 23.60 66.30
18 308.07 306.62 20.00 22.40 61.80
19 310'>56 309.40 20.00 2240 61.80

/

20 3,17.00 315.23 20.00 22.40 61.80
21 300.55 297.84 20.00 23.60 66.30
22 283.77 282.71 20.00 23.60 66.30

03 i. 544E+03
0-07.2710'0E+00
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16 1.8725E+02 -2.6045E+02 -3.4534E+02 4.4770E+02 7.3623E+02 
1.2911E+00 -1.7957E+00 -2.3811E+00 3.0868E+00 5.0761E+00 

17 9.0420E+01 -2.2971E+02 -2.8711E+02 3.2013E+02 5.5769E+02 
6.2342E-01 -1.5838E+00 -1.9796E+00 2.2072E+00 3.8451E+00 

18 1.0999E+02 -2.2315E+02 8.6841E+02 3.3314E+02 1.0232E+02 
7.5835E-01 -1.5386E+00 5.9875E+00 2.2969E+00 7.0545E-01 

19 5.5377E+00 -4.2848E+02 7.2170E+02 4.3402E+02 5.6~44E+02 

3. 8181E-02 . -2 . .9543E+00 4. 9760E+00 2. 9924E+00 3!89J!7UOO < V 
20 -5.4797E+01 -6.1305E+02 -3.2564E+02 5.5825E+02 3~9331E+02 

- 3 . 77 81E-0 1 -4.226 8E+0 0 -2.24 52E+ 0 0 3 . 849 OE{OO~ 7.118E+60 

2;1 

22 

1.3068E+02 -5.9107E+01 7.7584E+01 '.897~~2 3.2~E'02::> 
9.0104E-01 -4. 0753E-01 5. 3492E-01 J!.'3~E+00~. 26,\lE+O.o 

1.0125E+03 -8.0792E+01 1.0135E+08 ~.0933E+03 1.0544E+03 
6.9807E+00 -5. 5704E-01 6. 9878E{ob 7\5378E~0.0~. 27,60E+00 

( ~ 
Allowable Stress for Load CasB~115 

/ / '\. I 

~:------~:~:--------:~---~:~ 
~~~=~~~ (deg_F)/;V~ (k~) 

LOC 

326.12 319.34 ~O.OO 1 

2 
3 
4 

< ! 
349.68 347. 37~2'Ov00 . :? 
3 2 6 . 42 3 19 . 72 2 0 . 0 9 ________ 2 2 . 4'0 
323.73 321. 76 20.00) 22!40 
329. 69 \32"7~.~5 2,0.00 22.40 5 

6 

7 
332.46 330.97~2~0 
3 54 . 14 3 5'2"-.. 58 2.0 . 0 0 

'\..".. ------: ~~~: ~~ ~~~\~.{ ~~(~.~ 
10 {38~9~ 337.03~ 20.00 
11 335.25 j29.57 20.00 
12 332'.20 32'8.60 20.00 

14~~\3.6~"" 3\'1~26 20.00 
15~29'5 .jf>8\ ~2·94. 60 20.00 
16 ~~298.15 297.21 20.00 

""-
1~~9 9" 00 298 . 36 20 . 00 
18 3D8.07 306.62 20.00 
19 3 ~Q>. 5 6 3 0 9 . 4 0 2 0 . 0 0 
20 3'17.00 315.23 20.00 
21 
22 

300.55 
283.77 

297'.84 
282.71 

20.00 
20.00 

22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
23.60 
23.60 
23.60 
22.40 
22.40 
22.40 
23.60 
23.60 

61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61.80 
66.30 
66.30 
66.30 
61. 80 
61. 80 
61. 80 
66.30 
6(i.30 
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Table 2-71. Load Case 116, Fire at 180 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 4.1188E+02 -6.8125E+02 2.0368E+02 1.0931E+03 1.41/47E+03

2.8398E+00 -4.6970E+00 1.4043E+00 7.5368E+00 9.7'539E+00

2 6.5810E+02 -1.1963E+03 -5.4452E+02 1.8544E+03 3.76<2OE+03

4.5375E+00 -8.2483E+00 -3.7543E+00 1.2786E+01 2,.59383E+0 1

3.9045E+02 -6.3950E+02 2.3817E+02 1.0299E+03• .3174E+03

2.6921E+00 -4.4092E+00 1.6422E+00 7.1012E\00 9.0828E-00

4 1.5383E+03 -4.1201E+03 -8.7942E+02 5.6584E+03 1.1088E+04

1.0606E+01 -2.8407E+01 -6.0634E+0'0 3.9013E+01 7.6452E+01

5 1.4722E+03 -4.4032E+03 -1.9807E+0B 5.87'54E+03 9.,2511E+03
1.0151E+01 -3.0359E+01 ~1.365\7E+01 4.051:0E+0.1 6.3784E+01

6 1.7509E+02 -2.4149E+03 -2.8ý925E+03 2. 5900E 03 3.5676E+03
- /

1.2072E+00 -1.6650E+01 -1.9943E+01--1.7858E+01 2.4597E+01

7 -2.3524E+02 -8.00I0E+02 -1.8626E+03 5.6486E+02 4.8351E+02
-1.6219E+00 -5.5'165E+00 -1.2842• 3.8946E+00 3.3337E+00

8 -2.3925E+02 -7.988OE+02 -1.9366E+03 5.5954E+02 4.6877E+02
-1.6496E+00 -5,.5075E+00--•I.3352E+01 3.8579E+00 3.2321E+00

9 -2.356'•-2 -7.991,7E 9024E+03 5.6353E+02 4.7410E+02
-1.6247E+00 -5,.5101E00 -1.3117E+01 3.8854E+00 3.2688E+00

10 -3.4633E,02 -8.4139E+02 -1.3462E+03 4.9506E+02 5.8779E+02\ \/ /
-2.3878E+0,0 -ý5.'8QiJ2E+00 -9.2819E+00 3.4133E+00 4.0527E+00

11 -9.-1853E+01 -1.0052E+03 -9.2469E+02 9.1331E+02 3.4420E+02
-6.h330E-01 -6.9303E+00 -6.3755E+00 6.2970E+00 2.3732E+00

12 7400E-00 -1.0269E+03 -1.0294E+03 1.0286E+03 3.6096E+02

.,.19'9,7E-02 -7.0799E+00 -7.0972E+00 7.0919E+00 2.4888E+00

1\3 -717293E+01 -1.9312E+03 -5.5137E+02 1.8540E+03 1.5031E+03

-5.3291E-01 -1.3315E+01 -3.8016E+00 1.2783E+01 1.0364E+01

14 -5.5344E+01 -1.7234E+03 -1.4902E+02 1.6680E+03 1.3932E+03
-3.8158E-01 -1.1882E+01 -1.0275E+00 1.150fE+01 9.6058E+00

15 6.0883E+02 -5.9997E+02 7.7338E+01 1.2088E+03 2.0198E+03
4.1977E+00 -4.1366E+00 5.3322E-01 8.3344E+00 1.3926E+01

I 2-174
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Table 2-71. Load Case 116, Fire at 180 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

I 2-174 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

4.1188E+02 -6. 8125E+02 2. 0368E+02 1. 0931E+03 1. 4}4'7E+03 
2.8398E+00 -4.6970E+00 1.4043E+00 7.5368E+00 9.:T539E+00 

6.5810E+02 -1.1963E+03 -5.4452E+02 1.8544E+03 ~76~03 
4.5375E+00 -8. 2483E+00 -3. 7543E+00 1.278/01 2,.5938E+0} 

3.9045E+02 -6. 3950E+02 2. 3817E+02 1. 0299'E+0~1 ~'4E+0~ 
2.6921E+00 -4.4092E+00 1.6422E+00 7.1012E~OO 9:0~8E~ 

1.5383E+03 -4.1201E+03 -8.7942E+02~.6584E+O~.1088E+04 
" \ I 

1.0606E+01 -2. 8407E+01 -6. 063/0f '3~13EV' 6j2E+01 

1.4722E+03 -4.4032E+03 -1.980\7E+OB 5. 87'§4E+03 9.,2511E+03 
I '-.. L' 

1.0151E+01 -3. 0359E+01 -1.365fE+Oil 4. 0510E+-0.1..........-'6. 3784E+01 

1.7509E+02 -2.4149E+03~;2~E+0~~+03 3.5676E+03 
1.2072E+00 -1.6650E+01 -,1. 9943E+Oil___..1. 7858E+01 2. 4597E+01 

~ l~ 
-2.3524E+02 -8.0~~~+.86~6!.:~~~5.6486E+02 4.8351E+02 
-1.6219E+00 -5. S165E*OO -1. 2842'V 3. 8946E+00 3. 3337E+00 

-2.3925E+02 ~98~~~2 -~~+03 5.5954E+02 4.6877E+02 
-1.6496E+00 -5 .. 5075E+00~1. 3352E+01 3. 8579E+00 3.2321E+00 

~ ~~. 
-2. 3~64E'l-0.2 -7. 99h'ZE+02 ~. 9024E+03 5. 6353E+02 4. 7410E+02· 
-1',\247E+O{)-::;§.o 5101E71. 3117E+01 3. 8854E+00· 3. 2688E+OO 

-3.46~3E~8.~02 -1.3462E+03 4.9506E+02 5.8779E+02 
-2.387,\E+O,0 -5.,80,12E+OO -9. 2819E+OO 3. 4133E+00 4. 0527E+00 

-9 .,1853E+01 (00:2E+03 -9. 2469E+02 9.1331E+02 3. 4420E+02 
~j3~~6.9303E+00 -6.3755E+00 6.2970E+00 2.3732E+00 

12 ~1.9~OOE~00 -1.0269E+03 -1.0294E+03 1.0286E+03 3.6096E+02 
~ ~ ~~99~~-02 -7.0799E+OO -7.0972E+00 7.0919E+OO 2.4888E+OO 

, "1S~(7293E+01 -1.9312E+03 -5.5137E+02 1.8540E+03 1.5031E+03 
~ -5.3291E-01 -1.3315E+01 -3.8016E+OO 1.2783E+Ol 1.0364E+01 

14 -5.5344E+01 -1.7234E+03 -1.4902E+02 1.6680E+03 1.3932E+03 
-3.8158E-01 -1.1882E+01 -1.0275E+00 1.150LE+01 9.6058E+OO 

15 6.0883E+02 -5.9997E+02 7.7338E+01 1.2088E+03 2.0198E+03 
4.1977E+OO -4.1366E+OO 5.3322E-01 8.3344E+00 1.3926E+01 
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16 1,7070E+02 -2.6280E+02 -2.5675E+02
1.1770E+00 -1.8119E+00 -l.7702E+00

17 8.1411E+01 -2.1640E+02 -1.9522E+02
5.6131E-01 -1.4920E+00 -1.3460E+00

4.3350E+02
2.9889E+00

2 . 9781E+02
2. 0533E+0o

7. 1674E+02
4. 9417E+00

5.2063E+02
3.5896E+00

18 7.8028E+01 -1.8577E+02
5.3798E-01 -1.2808E+00

19 -4.6817E-01 -3.7323E+02
-3.2279E-03 -2.5733E+00

20 -5.8422E+01 -5.9819E+02
-4.0280E-01 -4.1244E+00

21 6.0777E+01 -7.6255E+01
4.1904E-01 -5.2576E-01

7.6572E+02 2.6380E+02 4.7079E+01
5.2795E+00 1.8188E+00 3.2460E-01

7.0977E+02 3.7276E+02 5.0920E+02
4.8937E+00 2.5701E+00 3.510.89E-•00< , V/

-1.5531E+02 5.3977E+02 4 3330E+02
-1.0708E+00- 3.7216E+00 2.9875E+0'

-1.1576E+01 1.3703E*02 2 7\264E+0,>
-7.9811E-02 9'C'4480 E-01 .87'98E+0,

6.3403E+0,2 <7.069\8E+02 6.481)5E+02
4.3715E/<0'0 4>8744E+0.0 ,4. 46'88E+00

22 6.3157E+02 -7.5404E+01
4.3545E+00 -5.1989E-01

Allowable Stress for Load
..........................

LOC Tmax Tave Sm•
(degF) (degF) ('ksi)

1 324.04 318.24 2,0.00
2 339.65 336.14. 20,0'0
3 324.85 319.11 20.00-
4 323.92 322.60 20.00\
5 328.97 f27.-58 2,0.00
6 331.03 330.14 20.00
7 346.32 34-4.84 20.00,/
8 348.46 347.10 20.0.0
9 34-6.35 3448-7ý 20/00

10 336.75 335.06/ 20.00
11 334.,42 33049 20.00
12 \33\4\49\ 3 3\1. 2 3 > 20.00

18"
19
20
21
22

3213.47
,3'0 5. 29

307.03
307.89
,313.59
315.49
320.61
308.05
296.17

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
23.60

61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
66.30

316' 32
3,22.09
309.88
297.01
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16 1.7070E+02 -2.6280E+02 -2.5675E+02 4.3350E+02 7.1674E+02 
1.1770E+00 -1.8119E+00 -1.7702E+00 2.9889E+00 4.9417E+00 

17 8.1411E+01 -2.1640E+02 -1.9522E+02 2.9781E+02 5.2063E+02 
5.6131E-01 -1.4920E+00 -1.3460E+00 2.0533E+00 3.5896E+00 

18 7.8028E+01 -1.8577E+02 7.6572E+02 2.6380E+02 4.7079E+01 
5.3798E-01 -1.2808E+00 5.2795E+00 1.8188E+00 3.2460E-01 

19 -4.6817E-01 -3.7323E+02 7.0977E+02 3.7276E+02 5.0920E+02 
-3.2279E-03 -2. 5733E+00 4. 8937E+00 2. 5701E+00 3(510'8UOO 

-5.8422E+01 -5.9819E+02 -1.5531E+02 5.3977E+02 ~~33~02 
/",." / 

20 

21 

22 

-4.0280E-01 -4. 1244E+00 -1. 0708E+00· 3. 7216E+00~9'875E+00 

6.0777E+01 -7. 6255E+01 -1.1576E+01 1. 370~~2 2. ~~E"O~) 
4 .1904E-01 -5. 2576E-01 -7. 9811E-02 9~4~E-01\. 87,98E+OD 

6.3157E+02 -7. 5404E+01 6. 3403E+OQ <7,: 0698E+02 6. 48~5E+02 
4.3545E+00 -5.1989E-01 4. 3715E(0'o 4 :"8744E:;O.oA. 46'~8E+00 
, (~ 

Allowable Stress for Load cas~~16 

~::------::::--------:~---~:; 
~~~=~~~ (deg_F)/(,~ (k~) 

LOC 

1 324.04 318.24 ~O.OO 
( I 

2 339.65 336 .14~2'OvOO 22. ~.~ 
3 324 . 85 319 . 11 2 0 . 09 _______ 22 . 4'0 

4 323.92 322.60 20.00) 22(40 
5 328.97 \3'2'7" 58 2,0.00 
6 331.03 330 .14~,,}~0 
7 346. 32 34~4~4 2.0....:....00 
8 348 . 46 34\ 10) 20 . 0'0 
9 ~4'6,,35 344 \8'7 /,:~p(OO 

10 336.q~ '35.06~ 20.00 
11 334.42 330.49 20.00 
12 33~". 49 33\. 2i) 20.00 

14 3'25. b'9~3'2'3 ~47 20.00 
\ \ . / 

15~.30'5 'iP5 . 3'05.29 20.00 
16 ~~~7.76 307.03 20.00 

. 1~7 ~08 .... 42 307.89 20.00 
18 3~4.46 '313.59 20.00 
19 3 ~6>. 3 2 3 15 . 4 9 2 0 . 0 0 
20 ~22.09 320.61 20.00 
21 
22 

309.88 
297.01 

308.05 
296.17 

20.00 
20.00 

22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
23.60 

61. 80 
61.80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61.80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
66.30 
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Table 2-72. Load Case 301, 30-ft. Head-On Drop,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Stress (psi/MPa)

Locatic n Sigma_1 Sigma_2 Sigma_3 PM Pb

1 -3.0092E+01 -2.5574E+03 -4.8006E+02 2.5273E+03 1.105-8E+03

-2.0748E-01 -1.7632E+01 -3.3099E+00 1.7425E+01 7.6'243E+00

2 2.8472E+01 -1.4352E+03 -4.8562E+01 1.4637E+03 1.89<4'41,+01

1.9631E-01 -9.8956E+00 -3.3482E-0O1 1.0092E+01 1,,.3062E-0O1

3 2.0600E+01 -7.9057E+02 -2.7782E+01 8.1117E+02 1.6968E+O1
1.4203E-01 -5.4508E+00 -1.9155E-01 5.5928E+\00 1.1699E-01

4 1.0984E+03 -4.3333E+03 -1.3619E+03 5.4317E+03 5.583oE+o3
7.5731E+oo -2.9877E+01 -9.3899E+o'o -3.7450Eo. 3.8493E+01

5 4.3468E+02 -2.0344E+.03 -7.972'9E+02 2.46'91E+03 3.7713E+03
2.9970E+00 -1.4027E+01 -5.4971lE+0b 1.7024E+_0.1-2.6002E+01

6 -2.9688E+02 -1.0790E+03 -7.50651E+02 7.8216E+-02 8.1807E+02
< .i\N j /

-2.0469E+00 -7.4397E+00 -5.1746E+00__ 5.3928E+00 5.6404E+00

7 -2.6070E+00 -5.637"3E+02 -1.72,95E+01 5.6112E+02 1.6555E+01
-1.7975E-02 -3.8868E+00 -1.192ý4E-01 3.8688E+00 1.1414E-01

8 -1.0873E+00 -5.014'3,E+02 -1.2727E+01 5.0034E+02 5.6708E-01
-7.4966E-03 -3,.4572E+00-ý8.7753'E-02 3.4497E+00 3.9098E-03

9 -9.69Z'6ý-O1 -4.8180OE+02 -1.4042E+01 4.8083E+02 1.5807E+00
-6-.6817E-03 --3,.3219E+00 -'9.6814E-02 3.3152E+00 1.0899E-02

0 -8.9191E+.,01 -6.8781E0+2 -1.7445E+01 5.9861E+02 3.9311E+02
-6.1495E-O1- -4./7-423oE+00 -1.2028E-01 4.1273E+00 2.7104E+oo

I 1.5654E+02 -3.4360E+02 1.5059E+01 5.0015E+02 2.2877E+02
1.07,93E\00 -2.3691E+00 1.0383E-01 3.4484E+00 1.5773E+00

2 1.1623E'+02 -1.9258E+02 8.8082E+01 3.0881E+02 6.0429E+02
8\.0 '36E-01 -1.3278E+00 6.0730E-01 2.1292E+00 4.1664E+00

S3 2:13073E+02 -2.8648E+02 5.4960E+01 5.1721E+02 2.5715E+02
1.5908E+00 -1.9752E+00 3.7893E-01 3.5661E+00 1.7730E+00

\4 2.1879E+02 -1.8731E+02 9.8904E+01 4.0609E+02 1.9581E+02
1.5085E+00 -1.2914E+00 6.8192E-01 2.7999E+00 1.3500E+00

5 9.6990E+02 5.3562E+01 -3.3987E+01 9.1634E+02 5.2361E+00
6.6872E+00 3.6929E-01 -2.3433E-01 6.3179E+00 3.6102E-02

1

1

1 2-176
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Table 2-72. Load Case 301, 30-ft. Head-On Drop, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

I 2-176 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-3.0092E+Ol -2. 5574E+03 -4. 8006E+02 2. 5273E+03 1. 1 g.S·8E+O 3 
-2.0748E-Ol -1.7632E+Ol -3.3099E+OO 1.7425E+Ol 7.B243E+OO 

2.8472E+Ol -1.4352E+03 -4.8562E+Ol 1.4637E+03 ~89~Ol 
1.9631E-Ol -9.8956E+OO -3.3482E-Ol 1.009~Ol ~.3062E-O} 

2.0600E+Ol -7. 9057E+02 -2. 7782E+Ol 8 .1117'E+O~1 ~8E+O~ 
1.4203E-Ol -5.4508E+OO -1.9155E-Ol 5.5928E~OO 1:1699E~ 

1.0984E+03 -4.3333E+03 -1.3619E+03~'ZE+0~.5~,OE+03 
7.5731E+OO -2. 9877E+Ol -9. 389/0r '3~50E~: 8J3E+Ol 

4.3468E+02 -2. 0344E+03 -7. 972\'9E+O f 2. 46'9~E+03 ~/7713E+03 

2.9970E+OO -1.4027E+Ol -5. 4971E+OO 1. 7024E+-O.1.../2. 6002E+Ol 

-2.9688E+02 -1. 0790E+03A:51E+0~902 8. 1807E+02 
-2.0469E+OO -7.4397E+OO -S.1746E+OO~8E+OO 5.6404E+OO 

-2.6070E+00 -5. 6V3~~95!~~~ 5. 6112E+02 1.6555E+Ol 
-1.7975E-02 -3. 8'868E±OO -1.192'4V 3. 8688E+OO 1.1414E-Ol 

-1.0873E+OO ~Ol~~~2 -~7~+Ol 5.0Q34E+02 5.6708E-Ol 
-7.4966E-03 -3,. 4572E+OO~3'E-02 3. 4497E+00' 3. 9098E-03 

-9. 69y6E~01 -4 ~8'OE+~~. 4042E+Ol 4. 8083E+02 1.5807E+OO 
-6. \617E-00-3_. 3219EY 9. 6814E-02 3. 3152E+OO 1.0899E-02 

-8.91~1~6~02 -1.7445E+Ol 5.9861E+02 3.9311E+02 
-6. 149\E-O.l' -4 .)'J·4.~3'E+OO -1.2028E-Ol 4.1273E+00 2. 7104E+00 

11 1.5654E+02 ~4360E+02 1.5059E+Ol 5.0015E+02 2.2877E+02 
. ~ 1. 0"'7'~~2. 3691E+OO 1.0383E-Ol 3. 4484E+OO 1.5773E+00 

12 ~623E~02 -1.9258E+02 8.8082E+01 3.0881E+02 6.0429E+02 . \).. / 
~ '" !3\ o 1'3.6E-0 1 -1.3278E+00 6. 0730E-01 2.1292E+OO 4.1664E+00 

, '1S~~073E+02 -2.8648E+02 5.4960E+Ol 5.1721E+02 2.5715E+02 ::> 1.5908E+00 -1.9752E+00 3.7893Ec Ol 3.5661E+00 1.7730E+00 

14 2.1879E+02 -1.8731E+02 9.8904E+Ol 4.0609E+02 1.9581E+02 
1.5085E+00 -1.2914E+OO 6.8192E-Ol 2.7999E+00 1.3500E+OO 

15 9.6990E+02 5.3562E+Ol -3.3987E+Ol 9.1634E+02 
6.6872E+OO 3.6929E-Ol -2.3433E-Ol 6.3179E+OO 

5.2361E+OO 
3.6102E-02 
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16 3.4358E+02
2.3689E+00

17 4.8838E+02

3.3673E+00

18 5.5594E+02
3. 8331E+00

19 3.6225E+02
2.4976E+00

20 1.1611E+02
8.0052E-01

21 6.8813E+02
4.7445E+00

22 5.7422E+02
3.9591E+00

-6.1244E+02
-4.2226E+00

-5.2748E+02
-3.6368E+00

-1.1095E+03
-7.6501E+00

-1.2165E+03
-8.3875E+00

-9.1057E+02
-6.2781E+00

6. 1670E+01
4.2520E-01

3. 1566E+01
2. 1764E-01

-2.8281E+02
-1.9499E+00

-3.6079E+02
-2.4875E+00

-1.2168E+02
-8.3898E-01

-5.0314E+02
-3.4690E+00

-5.0779E+02
-3.5011E+00

5. 6289E+01
3. 8810E-01

2.8429E+0,

1.960 1E o

9.5602E+02 6.8334E+02
6.5916E+00 4.7114E+00

1.0159E+03 1.0989E+03
7,.0041E+00 7.5766E+00

1.6655E+03 2.2055E+03
1.1483E+01 1.5206E+01

1.5788E+03 1.4326E+03
1.0885E+01 9'K877'--00

1 .0267E+03 1\8660E+03
7.0787E+00 1.2'866E+01

6. 2646E\+,02\ .15\55E+02>

,4'2319 3E +0\0 148,62E+O .0

'S.4265'E+02 5.4632E+02
3"'\7,415E\0.0 3 . 764~67E+00
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16 3.4358E+02 -6.1244E+02 -2.8281E+02 9.5602E+02 6.8334E+02 
2.3689E+00 -4.2226E+00 -1.9499E+00 6.5916E+00 4.7114E+00 

17 4.8838E+02 -5.2748E+02 -3.6079E+02 1.0159E+03 1.0989E+03 
3.3673E+00 -3.6368E+00 -2.4875E+00 7'.0041E+00 7.5766E+00 

18 5.5594E+02 -1.1095E+03 -1.2168E+02 1.6655E+03 2.2055E+03 
3.8331E+00 -7.6501E+00 -8.3898E-01 1. 1483E+01 1. 5206E+01 

19 3.6225E+02 -1. 2165E+03 -5.0314E+02 1.5788E+03 1. 4'326E+03 
2.4976E+00 -8.3875E+00 -3.4690E+00 1.0885E+01 9(8 77,iE-:;>O 0 

20 -9.1057E+02 
<V' 

1.1611E+02 -5.0779E+02 1 .. 0267E+03 1",8660E+03 
8.0052E-01 -6.2781E+00 -3.5011E+00 /" / 

7. 0787E+00~2.866E+0-l 

21 6.8813E+02 6.1670E+01 5.6289E+01 6. 264~~2 2. "'~E,O~> 
4.7445E+00 4.2520E-01 3.8810E-01 ¥.'3.193E+00\. 48·62E+O .. 0 

22 5.7422E+02 3.1566E+01 2. 8429E+OQ <5. 4~'E+02 5. 46d2E+02 
3.9591E+00 2.1764E-01 1. 9601E{Ob 3'\7~i7E+00 

r 
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Table 2-73. Load Case 302, 30-ft. Side Drop + Slap-Down,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Stress (psi/MPa)

Location Sigma-1

1 2.7498E+02
1.8960E+00

2 1.0664E+03
7.3527E+00

3 2.7450E+02
1.8926E+00

4 9.3772E+02
6.4654E+00

5 1.2912E+03
8.9027E+00

6 1.4524E+03
1.0014E+01

7 9.7547E+02
6.7256E+00

8 9.8163E+02

Sigma_2 Sigma_3 PM Pb

-6.5930E+02 -3.1180E+03 4.4657E+03 1.532OE+03
-4.5457E+00 -2.1498E+01 3.0790E+01 1.0'563E+01

-1.0015E+03 -2.1545E+03 1.9423E+03 1i.36898,+03
-6.9049E+00 -1.4855E+01 1.3392E+01 9,.4378E+00

-6.5586E+02 -3.1251E+03 4.4753'E+03 "1.521,4E+03
-4.5220E+00 -2.1547E+01 3.0856E\+01 1.0490E +01

8.2950E+01 -2.1093E+03 3.874,0E+03 8.5795E+02
5.7192E-01 -1.4543E+0'11 2.6710E+01 5.9154E+00

-4.7767E+01 -2.630'8E+,OB 3.9773E+03 1/.1344E+02K
-3.2934E-01 -1. 813G9E+0i1 2.7423E+0.1.-7.8215E-01

-1.9140E+02 -2.56-23E+03 3.6447E503 2.4558E+02
-1.3197E+00 -,1.7666E+0,I--2.5129E+01 1.6932E+00

5.671/OE+02 .1.17,33E+01 2.4373E+03 2.1736E+02
3.9'100E-+-0 8.0896 1.6804E+01 1.4986E+00

5.256'/E+02 .62E+01 1. 8424E+03 2.1151E+02

3,.6239E+0.0,2.511TE-01 1.2703E+01 1.4583E+00

5. 664,7E+0\ 1.1310E+01 2.4447E+03 2.2016E+02
--3.9057Ed-0 /7.7978E-02 1.6855E+01 1.5179E+00

21.-8469E/+02 -2.3465E+03 2.9483E+03 7.8132E+02
1./2-7@,4E+00 -1.6178E+01 2.0328E+01 5.3870E+00

- 3.9769E+02 -2.8531E+03 2.8941E+03 1.1256E+03
/-2. 7420E+00 -1.9672E+01 1.9954E+01 7.7606E+00

-3.3833E+02 -2.0813E+03 2.1542E+03 2.3612E+02
-2.3327E+00 -1.4350E+01 1.4853E+01 1.6280E+00

-7.7073E+01 -2.4606E+03 3.8347E+03 1.4761E+02
-5.3140E-01 -1.6965E+01 2.6439E+01 1.0178E+00

-9.1060E+01 -2.3515E+03 3.7252E+03 7.3363E+02
-6.2783E-01 -1.6213E+01 2.5684E+01 5.0582E+00

-3.9718E+02 -1.8500E+03 1.9328E+03 7.6794E+01
-2.7384E+00 -1.2755E+01 1.3326E+01 5.2948E-01

6. 7681E+00

9 9. 67/8-E+002
6.(3734E+00

10 1. 61.4 6E+ý,03

12Q \7.'2985E8+01
5\.03'2,2E-01

I'3 1Y3363E4-03
9. 2133E+00

14 1.0283E+03
7.0900E+00

15 8.2804E+01
5. 7091E-01

1 2-178
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Table 2-73. Load Case 302, 30-ft. Side Drop + Slap-Down, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

stress (psi/MPa) 

Location Pm Pb 

I 2-178 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

4.4657E+03 1.53Z0E+03 
/ 

2.7498E+02 -6.5930E+02 -3.1180E+03 
1.8960E+00 -4.5457E+00 -2.1498E+Ol 3.0790E+Ol 1.~563E+Ol 

1.0664E+03 -1.0015E+03 -2.1545E+03 1.9423E+03 ~36~03 
7.3527E+00 -6. 9049E+00 -1.4855E+Ol 1.3397°1 9,.4378E+00 

2.7450E+02 -6. 5586E+02 -3.1251E+03 4. 4753'E+0~1 ~4E+0~ 
1.8926E+00 -4.5220E+00 -2.1547E+Ol 3.0856E\01 1~0~0E~ 

9.3772E+02 8. 2950E+Ol -2 .1093E+03 64DE+0~8. 5795E+02 ~:. ~:: " \ I 
6.4654E+00 5. 7192E-Ol -1. 454,0'1 2~10EV5. 9;4E+00 

1.2912E+03 -4. 7767E+Ol -2. 630'8E+013 3. 977-.(E+03 1./1344E+02 
8.9027E+00 -3. 2934E-Ol -1. 813\9E+0~ 2. 7423E+-0.l..........-7. 8215E-Ol 

1.4524E+03 -1.9140E+02 ~6~kE+0~E7~03 2.4558E+02 ~~·~1 'I 1.0014E+Ol -1.3197E+00 -,I. 7666E+Oil.---.2. 5129E+Ol 1.6932E+00 . ~ l ~ 
9.7547E+02 5. 6~Y~1.17'~3!:~;\ 2. 4373E+03 2.1736E+02 
6.7256E+00 3.9100E±00 8.0896~1.6804E+Ol 1.4986E+00 

9. 8163E+02 {.25'§Jo~ ~0~+01 1.8424E+03 2.1151E+02 
6.7681E+00 3,. 6239E+0·0--_2. 5111:E-Ol 1.2703E+Ol 1.4583E+00 

~ "".~ 
9. 6~89E'l-0.2 5 .. 664,\E+02 ~ .1310E+Ol 2. 4447E+03 2. 2016E+02 
6.\734E+0~_.9057E~7.7978E-02 1.6855E+Ol 1.5179E+00 

1. 6\46~ 1.~02 -2. 3465E+03 2. 94B3E+03 7. B132E+02 
1. 1132E+0.1 1.,Qq~4'E+00 -1.6178E+Ol 2. 0328E+Ol 5. 3870E+00 

11 ~3 0}.+02 ~ 976 9E+02 - 2. B 531E+03 2 . B941E+03 1. 12 56E+0 3 

~84~~-2.7420E+00 -1.9672E+Ol 1.9954E+Ol 7.7606E+00 

12 ~~.2985E~01 -3.3833E+02 -2.0813E+03 2.1542E+03 2.3612E+02 
\ " / ~ '" 5\ 03'22E-Ol -2. 3327E+00 -1.4350E+Ol 1.4853E+Ol 1.6280E+00 

, \'\3~,~363E+03 -7. 7073E+Ol -2. 4606E+03 3.834 7E+03 1. 4761E+02 
~ 9.2133E+00 -5.3140E-01 -1.6965E+01 2.6439E+01 1.017BE+00 

14 1.0283E+03 -9.1060E+Ol -2.3515E+03 3.7252E+03 7.3363E+02 
7.0900E+00 -6.2783E-Ol -1.6213E+Ol 2.5684E+Ol 5.0582E+00 

15 8.2804E+Ol -3.9718E+02 -1.8500E+03 
5.7091E-Ol -2.7384E+00 -1.2755E+Ol 

1.9328E+03 7.6794E+Ol 
1.3326E+Ol 5.2948E-Ol 
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16 2.8112E+02
1.9383E+00

17 5.1681E+02
3.5633E+00

18 1.1093E+03
7.6483E+00

19 9.6061E+02
6. 6231E+00

20 9.7348E+02
6.7119E+00

21 -3.7191E+01
-2.5642E-01

22 -3.1583E+01
-2.1776E-01

-9.2653E+01
-6.3882E-01

-1.1655E+02
-8.0356E-01

-9.2904E+01
-6.4055E-01

-1.9960E+02
-1.3762E+00

-2.3051E+02
-1.5893E+00

-1.9386E+02
-1.3366E+00

-2.2073E+02
-1.5219E+00

-2.3651E+03
-1.6307E+01

-2.1131E+03
-1.4569E+01

-2.1561E+03
-1.4865E+01

-2.7320E+03
-1.8837E+01

-2.3345E+03
-1.6096E+01

-2.0911E+03
-1.4418E+01

-2.1791E+013
-1. 5024E+oi1

3.5968E+03 3.3390E+02
2.4799E+01 2.3021E+00

3.5655E+03 3.3965E+02
2.4583E+01 2.3418E+00

3.8751E+03 2.5572E+02
2.6718E+01 1.7631E+00

4.1805E+03 2.9,290E+02
2.8823E+01 2K'01 00

3.2379E+03 2 7531E+02
2.2324E+01\ 1.8982E+00

2. 1184E\+03 \2.325ý3E+02
+ \ 2

1C40 6E ÷&'1 1.6032E +0,

<2.207\3E+03 1.9352E+02
1. >52 19E>0.1 -1. 33/42E+00
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16 2.8112E+02 -9.2653E+01 -2.3651E+03 3.5968E+03 3.3390E+02 
1.9383E+00 -6.3882E-01 -1.6307E+01 2.4799E+01 2.3021E+00 

17 5.1681E+02 -1.1655E+02 -2.1131E+03 3.5655E+03 3.3965E+02 
3.5633E+00 -8.0356E-01 -1.4569E+01 2.4583E+01 2.3418E+00 

18 1.1093E+03 -9.2904E+01 -2.1561E+03 3.8751E+03 2.5572E+02 
7.6483E+00 -6.4055E-01 -1.4865E+01 2.6718E+01 1. 7631E+00 

19 9.6061E+02 -1.9960E+02 -2.7320E+03 4.1805E+03 2.9290E+02 
6.6231E+00 -1.3762E+00 -1.8837E+01 2.8823E+01 2(0 195UO 0 

< V 
20 9.7348E+02 -2.3051E+02 -2.3345E+03 3.2379E+03 2~7531E+02 

6.7119E+00 -1.5893E+00 -1.6096E+01 /" / 
2.2324E+01~8982E+00 

21 -3.7191E+01 -1.9386E+02 -2.0911E+03 2."8~03 2.3~0~~ 
" "--2.5642E-01 -1.3366E+00 -1. 4418E+01 :J!.'4~E+01~. 60'~2E+OD 

22 -3.1583E+01 -2.2073E+02 -2 .1791E+OB ~. 2073E+03 1.9352E+02 
-2.1776E-01 -1.5219E+00 -1. 5024E{0~ 1~5219E;'(:nA. 33-i2E+00 

.~ 
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Table 2-74. Load Case 303, 30-ft. CglCorner Drop,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Stress (psi/MPa)

Location Sigma-l Sigma2 Signa_3 PM Pb

1 2.6920E+02 1.1481E+02 -1.5409E+03 2.0335E+03 7.2298E+021/

1.8561E+00 7.9162E-01 -1.0624E+01 1.4020E+01 4.9'848E+00

2 2.1313E+02 -1.2449E+02 -9.0011E+02 1.1819E+03 1558ý7 ,i02

1.4695E+00 -8.5834E-01 -6.2061E+00 8.1492E+00 1\.0747E+00

4.0755E+02 -8.4344E+01 -3.6032E+02 7.6787,E+02 1.9584E+02

2.8100E+00 -5.8153E-01 -2.4843E+00 5.2943E\00 1.3503E+00

4 2.4893E+02 4.3785E+00 -1.3886E+03 3.598OE+0\34.1928E+02
1.7163E+00 3.0189E-02 -9.5740E+0'0 2.4808E+01 2.8908E+00

5 3.3562E+02 -3.2281E+02 -1.8781E+OB 2.0879E+03 2.,4261E+02
2.3140E+00 -2.2257E+00 -1.29419E+0A 1.4395E+.0_-l-1.6727E+00

6 3.1085E+02 -5.7381E+02 2.04\77E+03 2.2981Eý03 4.2942E+02
/

2.1433E+00 -3.9563E+00 -,1.4118E+01I--1.5845E+01 2.9607E+00

7 3.7159E+02 6.109Z4E+01 -,2.0747E+02 2.2476E+03 5.8763E+01
2.5620E+00 4.2'123E-01 -1.4305E+00 1.5497E+01 4.0515E-01

8 2.7142E+02 <2.817OQE01 -2.6655E+02 1.7269E+03 3.7476E+01
1.8714E+00 1\.9422E-0-1--1d.8378E+00 1.1907E+01 2.5838E-01

9 2.79/05§E+*02 5.9)074E+0\0-2.8352E+02 1.1923E+03 2.9092E+01
1.9'240E+00 4..0730E-02 -1.9548E+00 8.2204E+00 2.0058E-01

10 2.3170E%,02 -8 5270E+01 -2.9611E+02 1.0203E+03 5.4050E+02
1.5975E+0,0 -5.,8-792E-01 -2.0416E+00 7.0344E+00 3.7266E+00

11 3.5041E+02 6.2013E+01 -9.7151E+01 7.5721E+02 2.4201E+02

2.4160E+00 4.2756E-01 -6.6983E-01 5.2208E+00 1.6686E+00

12 900E'+02 1.1138E+02 -1.6355E+01 2.6536E+02 1.1343E+02
\.7\1'6,8E/+00 7.6792E-01 -1.1277E-01 1.8296E+00 7.8207E-01

1\3 2 >6972E+02 -1.1497E+02 -3.2576E+02 6.9525E+02 5.9204E+01
1.8597E+00. -7.9269E-01 -2.2460E+00 4.7936E+00 4.0820E-01

14 2.6073E+02 -1.2450E+02 -3.6114E+02 6.4880E+02 3.7619E+01
1.7977E+00 -8.5838E-01 -2.4900E+00 4.4733E+0o 2.5937E-01

15 3.2129E+02 8.1178E+01 -9.2788E+02 1.2817E+03 2.9344E+01
2.2152E+00 5.5971E-01 -6.3975E+00 8.8373E+00 2.0232E-01
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Table 2-74. Load Case 303, 30~ft. CglCorner Drop, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

I 2-180 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

2.6920E+02 1.1481E+02 -1.5409E+03 2.0335E+03 7.2~9BE+02 

1.8561E+00 7.9162E-01 -1.0624E+01 1.4020E+01 4.9B48E+00 

2.1313E+02 -1.2449E+02 -9.0011E+02 1.1819E+03 ~55~02 
1.4695E+00 -8.5834E-01 -6.2061E+00 8.149~OO ~.0747E+00 

4.0755E+02 -8. 4344E+01 -3. 6032E+02 7. 6787E+0~i ~4E+0~ 
2.8100E+00 -5.8153E-01 -2.4843E+00 5.2943E\OO 1~3~3E~ 

2.4893E+02 4. 3785E+00 -1. 3886E+03 0.8.0E+0~4 .1928E+02 ~:. ::' " 'I 
1.7163E+00 3. 0189E-02 -9. 574/0t 2~08E~. 8j8E+OO 
3.3562E+02 -3. 2281E+02 -1.878'lE+OB 2. o 89-<'E+03 2 A261E+02 
2.3140E+00 -2. 2257E+00 -1. 294\gE+0~ 1. 4395E+-O_1....-----i. 6727E+00 

3.1085E+02 -5.7381E+02~q1E+0~~+03 4.2942E+02 
2.1433E+00 -3. 9563E+00 -.1. 4118E+OIL___....1. 5845'E+01 2. 9607E+00 - ~ l ~ 
3.7159E+02 6.10'9~2.07477E02 2.2476E+03 5.8763E+01 

/ \ '-
- 2. 5620E+00 4. 2'123E-01 -1.4305E+00 1.5497E+01 4. 0515E-01 

2.7142E+02 (.81 'J:1a1 -~517+02 1.7269E+03 3, 7476E+01 
1.8714E+00 ~.9422E-0~~~8E+00 1.1907E+01 2.5838E-01 

~ ~ ~ 
2. 7~0'5E'l-02 5. 9 o 74...E+ 0 0 -~. 8352E+02 1.1923E+03 2. 9092E+01 
1.9240E+004 __ 0730EV 1.9548E+00 8.2204E+00 2.0058E-01 

2.~{0~8~01 -2.9611E+02 1.0203E+03 5.4050E+02 
1.597'ZE+0,O -5.$7.92E-01 -2. 0416E+00 7. 0344E+00 3. 7266E+00 

3.~041E+02 ~20~3E+01 -9.7151E+01 7.5721E+02 2.4201E+02 
~41~~4.2756E-Ol -6.6983E-Ol 5.2208E+00 1.6686E+00 

12 ~2.4900E~02 1.1138E+02 -1.6355E+01 2.6536E+02 1.1343E+02 
.~ '" J:-. 7r6.8~+00 7. 6792E-01 -1.1277E-01- 1.8296E+00 7. 8207E-01 

, '1S~~972E+02 -1.1497E+02 -3.2576E+02 6.9525E+02 5.9204E+01 
,~ 1.8597E+00 -7.9269E-Ol -~.2460E+00 4.7936E+00 4.0820E-Ol 

14 2.6073E+02 -1.2450E+02 -3.6114E+02 6.4880E+02 3.7619E+01 
1.7977E+00 -8.5838E-01 -2.4900E+00 4.4733E+OO 2.5937E-01 

15 3.2129E+02 8.1178E+01 -9.2788E+02 
2.2152E+00 5.5971E-01 -6.3975E+00 

1.2817E+03 2.9344E+01 
8.8373E+00 2.0232E-01 
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16 4.2881E+02
219565E+00

17 3.9572E+02
2.7284E+00

18 3.4428E+02
2.3738E+00

19 3.7340E+02
2.5745E+00

20 2.2097E+02
1.5235E+00

21 9.3091E+01
6.4184E-01.

22 4.7500E+02
3.2750E+00

2. 1534E+01
1. 4847E-01

8. 6526E+01
5. 9658E-01

-9.5488E+01
-6.5837E-01

-2.0875E+02
-1.4393E+00

-3.6130E+02
-2.4911E+00

-4.93330E+01
-3.4012E-01

3.2392E+01
2 .2333E-01

-1.0174E+03
-7.0147E+00

-9.5610E+02
-6.5921E+00

-1.4098E+03
-9.7199E+00

-1.8479E+03
-1.2741E+01

-1.7839E+03
-1.2300E+01

-5.7940E+01
-3.9948E-01

-9.1485E+0,2
-6.3077E+0o

2.6925E+03 2.3148E+02
1.8564E+01 1.5960E+00

2.5725E+03 4.5819E+02
1.7737E+01 3.1591E+00

2.1022E+03 4.0314E+02
1.4494E+01 2.7796E+00

1.9451E+03 4.6681E+02
1.3411E+01 3•218'6-E+00

1.9492E+03 1 7779E+02
1.3439E+01 2.258E+00

1.4639E+-u2 2.2391E+
1/40093E+00 1 54ý38E 0,1

<\1.4\225E+03 1.1725E+0-2
9\'8081E+0.0-,/ 8.08/43E- 01
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16 4.2881E+02 2.1534E+01 -1.0174E+03 2.6925E+03 2.3148E+02 
2 '. 9565E+OO 1. 484 7E-01 -7.0147E+00 1.8564E+01 1.5960E+00 

17 3.9572E+02 8.6526E+01 -9.5610E+02 2.5725E+03 4.5819E+02 
2.7284E+OO 5.9658E-01 -6.5921E+00 1.7737E+01 3.1591E+OO 

18 3.4428E+02 -9.5488E+01 -1.4098E+03 2.1022E+03 4.0314E+02 
2.3738E+00 -6.5837E-01 -9.7199E+OO 1.4494E+01 2.7796E+OO 

19 3.7340E+02 -2.0875E+02 -1.8479E+03 1.9451E+03 4.6'681E+02 
2.5745E+OO -1.4393E+00 -1.2741E+01 1.3411E+01 3(218'6YO 0 

-3.6130E+02 
. < V 

20 2.2097E+02 -1.7839E+03 1.9492E+03 1~7779E+02 

1.5235E+OO -2.4911E+OO -1.2300E+01 /" / 
1. 3439E+01~ 2.258£+00 

21 9.3091E+01 -4.9330E+01 -5.7940E+Ol 1. 463~'l.2 2. 2~"O> 
6.4184E-01· -3.4012E-01 -3. 9948E-01 Y.'0~E+00~. 54'~8E-0,} 

22 4.7500E+02 3.2392E+01 -9 .1485E+OQ <:.. 4225EZ03 1.1725E+02 
3.2750E+00 2.2333E-01 -6.3077E{0'o 9:--8 081E+ (').0.../8 . 08~3E-01 

r~ 

f 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

2-181 



Table 2-75. Load Case 304, 30-ft. Head-On Dropat -40 0F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Stress (psi/MPa)

Location Sigma 1 Sigma2 Sigma3 Pm Pb

1 -4.9196E+01 -4.2432E+03 -7.9709E+02 4.1940E+03 1.8381E+03
-3.3919E-01 -2.9256E+01 -5.4957E+00 2.8917E+01 1.2673E+0101

2 4.7293E+01 -2.3628E+03 -7.9901E+01 2.4101E+03 <2.95<6~2119D01
3.2607E-01 -1.6291E+01 -5.5090E-01 1.6617E+01 2,.0382E-01

3 3.2215E+01 -1.2716E+03 -4.7932E+01 1.3038E+03 1.643$E+01
2.2211E-01 -8.7675E+00 -3.3048E-01 8.9896E\+00 1.1332E-0

4 1.8245E+03 -7.2079E+03 -2.2685E+03 9.032.5E+03 9.2816E+03
1.2580E+01 -4.9697E+01 -1.5641E+0'1 6\.2277E+01 6.3944E+01

5 7.2077E+02 -3.3817E±03 -1.3276E+0IB 4.1024E+03 6./2669E+03
4.9696E+00 -2.3316E+01 -9.153\7E+00 2.8285E+.0.1 --4.3208E+01

6 -4.8874E+02 -1.7851E+03 -1.24,62E+03 1.2963E503 1.3665E+03/\ý rt•
-3.3698E+00 -1.2308E+01 -8.5924E+00 8.938,E+00 9.4215E+00

7 -4.2645E+00 -9.268'6E+02 -,2.\8441E+01 9.2259E+02 2.7483E+01
-2.9403E-02 -6.3'905E-+00 -1.9610E-01 6.3611E+00 1.8949E-01

8 -1.7394E+00 <8.2005E+0 2 -2.0829E01 8.1831E+02 9.5257E-01
-1.1993E-02 -5,.6541E+0H-1.4361,E-01 5.6421E+00 6..5677E-03

9 -1.5096E+00 -7.780.0E+02 -2.2639E+01 7.7649E+02 2.2908E+00
-1.0 408E-02 -5.3641Es-00 -1.5609E-01 5.3537E+00 1.5794E-02

10 -1.4300E±02 -1 0912E+,03 -2.2829E+01 9.4818E+02 6.3306E+02
-9.8592E-0, /-7.,52,'E+00 -1.5740E-01 6.5375E+00 4.3648E+00

11 2 5461E+021-5 4884E+02 2.8500E+01 8.0345E+02 3.6121E+02
1.75175E400 -37841E+00 1.9650E-01 5.5396E+00 2.4905E+00

12 .9\297E,+02 -2.9519E+02 1.4701E+02 4.8817E+02 9.5920E+02
1\.33"'5E+00 -2.0353E+00 1.0136E+00 3.3658E+00 6.6134E+00

1\3 3ý7500E+02 -4.3449E+02 9.8169E+01 8.0949E+02 3.6603E+02
2.5855E+00 -2.9957E+00 6.7685E-01 5.5812E+00 2.5237E+00

14 3.5645E+02 -2.7493E+02 1.7019E+02 6..3138E+02 2.8954E+02
2.4576E+00 -1.8956E+00 1.1734E+00 4.3532E+00 1.9963E+00

15 1.6248E+03 9.4547E+01 -5.2074E+01 1.5303E+03 8.7457E+00
1.1203E+01 6.5188E-01 -3.5904E-01 1.0551E+01 6.0299E-02
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Table 2-75. Load Case 304, 30-ft. Head-On Drop at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

I 2-182 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-4.9196E+Ol -4.2432E+03 -7.9709E+02 4.1940E+03 1.8381E+03 
-3.3919E-Ol -2.9256E+Ol -5.4957E+00 2.8917E+Ol 1.2t73E+Ol 

4.7293E+Ol -2.3628E+03 -7.9901E+Ol 2.4101E+03 ~95~01 
3.2607E-Ol -1.6291E+Ol -5. 5090E-Ol 1.661701 2 ... 0382E-0} 

3.2215E+Ol -1.2716E+03 -4. 7932E+Ol 1. 3038E+0~1 ~'5E+0~ 
2.2211E-Ol -8.7675E+00 -3.3048E-Ol 8.9896E~00 1:1332E~ 

1.8245E+03 -7. 2079E+03 -2. 2685E+03 0,2.sE+0~. 2~6E+03 ~:. ~~ "- \ I 
1.2580E+Ol -4. 9697E+Ol -1. 5641E+0"l 6. 2277E~,~,=_/}, 3994E+Ol 

7.2077E+02 -3.3817E+03 -1.327~O~ 4~~E+03 ~'::9E+03 
4.9696E+00 -2. 3316E+Ol -9.153fE+00 2. 8285E+-0.l ............. 4. 3208E+Ol 

-4.8874E+02 -1. 78 51E+ 0 3 ~4'''''E+ 0 ~'7+03 1.3 665E+03 
-3.3698E+00 -1.2308E+Ol -.a.5924E+00~OE+00 9.4215E+00 

-4.2·645E+00 -9. 268'~'~41~Eol 9. 2259E+02 2. 7483E+Ol 
/ \ "-

-2.9403E-02 -6. 3'9 05EoI-J 0 -1.9610E-Ol 6. 3611E+00 1.8949E-Ol 

-1.7394E+00 ~20&:~+02 -~9~+01 8.1831E+02 9.5257E-Ol 
-1.1993E-02 -5,. 6541E+00~1. 436:tE-01 5. 6421E+00 6.S677E-03 

-1.509'6E't-00 -7 ~.OE+~~~9E+Ol 7. 7649E+02 2. 2908E+00 
-1.~08E-0~5 .. 3641EV -"1. 5609E-Ol 5. 3537E+00 1.5794E-02 

-1.43PO~1.~03 -2.2829E+01 9.4818E+02 6.3306E+02 
-9.859'ZE-OJ: -7 .S2~4'E+00 -1.5740E-Ol 6. 5375E+00 4. 3648E+00 

11 2.~461E+02 ~4884E+02 2.8500E+01 8.0345E+02 3.6121E+02 
~7'5~~-3. 7841E+00 1.9650E-Ol 5. 5396E+00 2. 4905E+00 

12 ~.9{97E~02 -2.9519E+02 1.4701E+02 4.8817E+02 9.5920E+02 
~ ~ ~\3'O.5'~+00 -2. 0353E+00 1.0136E+00 3. 3658E+00 6 .. 6134E+00 

, ~S~(7500E+02 -4.3449E+02 9.8169E+Ol 8.0949E+02 3.6603E+02 ::> 2.5855E+OO -2.9957E+OO 6.7685E-01 5.5812E+OO 2.5237E+OO 

14 3.5645E+02 -2.7493E+02 1.7019E+02 6 .. 3138E+02 2.8954E+02 
2.4576E+00 -1.8956E+00 1.1734E+00 4.3532E+00 1.9963E+00 

15 1.6248E+03 9.4547E+Ol -5.2074E+Ol 1.5303E+03 
1.1203E+Ol 6.5188E-Ol -3.5904E-Ol 1.0551E+Ol 

8.7457E+00 
6.0299E-02 
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16 5.7799E+02
3 . 9851E+00

17 8.2003E+02
5.6539E+00

18 9.3224E+02
6.4276E+00

19 6.0177E+02
4. 1491E+00

20 1.8994E+02
1.3096E+00

21 1.2385E+03
8.5392E+00

22 9.6475E+02
6.6517E+00

-1.0200E+03
-7.0326E+00

-8.7978E+02
-6.0658E+00

-1.8464E+03
-1.2731E+01

-2.0240E+03

-1.3955E+01

-1.5129E+03
-1.0431E+01

1. 1166E+02
7. 6990E-01

5. 6068E+01
3. 8658E-01

-4.6670E+02
-3.2178E+00

-5.9769E+02
-4.1209E+00

-2.0091E+02
-1.3852E+00

-8.3884E+02
-5.7836E+00

-8.4433E+02
-5.8215E+00

1.0202E+02
7. 0340E-01

4.8259E+0,2
3.3274E 'ob

1.5980E+03 1.1450E+03
1.1018E+01 7.8942E+00

1.6998E+03 1.8381E+03
1.1726E+01 1.2673E+01

2.7787E+03 3.6756E+03
1.9158E+01 2.5342E+01

2.6258E+03 2.3-790E+03
1.8104E+01 1/'64 0'2ýi01

<
1.7028E+03 3 0986E÷03

1. 17 41E+ 0 1 2. 1,364E+ 0,1

1. 12 68E\+,*3 3.920O1E+02
\ ,\ 0

7/^7693E+00 2.7028E+0.

9. 086\8 E +02 9.145)8E+02
6"'2 6 5 1E+O0 0ý6. 30'5'8E+0 0
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16 5.7799E+02 -1.0200E+03 -4.6670E+02 1.5980E+03 1.1450E+03 
3.9851E+00 -7.0326E+00 -3.2178E+00 1.1018E+01 7.8942E+00 

17 8.2003E+02 -8.7978E+02 -5.9769E+02 1.6998E+03 1.8381E+03 
5.6539E+00 -6.0658E+00 -4.1209E+00 1.1720E+01 1.2673E+01 

18 9.3224E+02 -1.8464E+03 -2.0091E+02 2.7787E+03 3.6756E+03 
6.4276E+00 -1.2731E+01 -1.3852E+00 1.9158E+01 2.5342E+01 

19 6.0177E+02 -2.0240E+03 -8.3884E+02 2.6258E+03 2.3-790E+03 
4.1491E+00 -1.3955E+01 -5.7836E+00 1.8104E+01 Y. 64 O-iE+-O 1 

< V 
20 1.8994E+02 -1.5129E+03 -8.4433E+02 1.7028E+03 3~0986E+03 

1.3096E+00 -1.0431E+01 -5.8215E+00 
/.'- . / 

1.1741E+01~1'364E+0-1 

21 1.2385E+03 1. 1166E+02 1. 02 02E+ 02 1. 12 6~,\3 3 . 9~E,0~> 
8.5392E+00 7.6990E-01 7. 0340E-01 7~9~E+00~. 70'rE+O.o 

22 9.6475E+02 5.6068E+01 4. 8259E+OQ <9. 0868E+02 9.1458E+02 
6.6517E+00 3.8658E-01 3. 3274E{ob 6~651E;'0,oA. 30'~8E+00 

~, 
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Table 2-76. Load Case 305, 30-ft. Side Drop + Slap-Down at -40°F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 PM Pb

1 3.8487E+02 -9.2263E+02 -4.3632E+03 6.2448E+03 2.142'4E+03
2.6536E+00 -6.3613E+00 -3.0084E+01 4.3057E+01 1.4'772E+01

2 1.4912E+03 -1.4012E+03 -3.0158E+03 2.7190E+03 191041E,+103
1.0282E+01 -9.6612E+00 -2.0793E+01 1.8747E+01 1\.3197E+01

3 3.8418E+02 -9.1780E+02 -4.3732E+03 6.2583'E+03 2.127,6E+03
2.6489E+00 -6.3280E+00 -3.0152E+01 4.3149E+0o 1.4669E+01

4 1.3114E+03 1.1612E+02 -2.9508E+03 5.4177E+03 1.1999E+03

9'.0417E+00 8.0060E-01 -2.0345E+0'1 3.7354E+01 8 .2727E+00

5 1.8057E+03 -6.6639E+01 -3.680'IE+0B 5.56'24E+03 1.,5866E+02
1.2450E+01 -4.5946E-01 -2.537ý3E+0A 3.8351E+0.1l----.0939E+00

2.0312E+03 -2.6756E+02 -3.541'E+03 0972Eý03 3.4349E+02
1.4004E+01 -1.8447E+00 -.2.4712E+O 11-3.5144'E+01 2.3683E+00

7 1.3650E+03 7.1934,5E+0ý2;1\64.22E+01ý 3.4093E+03 3.0409E+02
9.4114E+00 5.4,707E+00 1.1323-01 2.3506E+01 2.0966E+00

8 1.3737E+03 <7.35<4ý5E02 5.0_944E+01 2. 5776E+03 2.9591E+02
9.4711E+00 5,.0707E+00 3.5125E-01 1.7772E+01 2.0402E+00

9 1.354'4E-+03 7.9258E+0o21.5829E+01 3.4064Eo03 3.0800E+02

9.3'383E+00 5,.4646E+00 1.0914E-01 2.3487E+01 2.1236E+00

10 2.2579E,+032. 5859E+02 -3.2821E+03 4.1238E+03 1.0926E+03\•A•/
1.5568E+0.1 1./7-829E+00 -2.2629E+01 2.8433E+01 7.5329E+00

11 9.8307E+02 -c5 5617E+02 -3.9909E+03 4.0476E+03 1.5744E+03

6.7781E\+00 -3.8347E+00 -2.7516E+01 2.7907E+01 1.0855E+Oi

12 1.0214E'i02 -4.7298E+02 -2.9110E+03 3.0132E+03 3.3025E+02•\ \ \ /

7\.04'2,1E-01 -3.2611E+00 -2.0071E+01 2.0775E+01 2.2770E+00

1 >3 1.8687E+03 -1.0764E+02 -3.4420E+03 5.3629E+03 2.0648E+02
4 1.2884E+01 -7.4213E-01 -2.3732E+01 3.6976E+01 1.4236E+00

14 1.4381E+03 -1.2723E+02 -3.2894E+03 5.2097E+03 1.0260E+03
9.9151E+00 -8.772'3E-01 -2.2680E+01 3.5920E+01 7.0738E+00

15 1.1586E+02 -5.5536E+02 -2.5874E+03 2.7033E+03 1.0740E+02
7.9881E-01 -3.8290E+00 -1.7840E+01 1.8639E+01 7.4049E-01
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Table 2-76. Load Case 305, 30-ft. Side Drop + Slap-Down at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

I 2-184 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

3.8487E+02 -9.2263E+02 -4.3632E+03 6.2448E+03 2.142~E+03 
/ 

2.6536E+00 -6.3613E+00 -3.0084E+Ol 4.3057E+Ol 1.~772E+Ol 

1.4912E+03 -1.4012E+03 -3.0158E+03 2.7190E+03 ~91~03 
1.0282E+Ol -9.6612E+00 -2.0793E+Ol 1.874~0~b~97E+~01 

3.8418E+02 -9.1780E+02 -4. 3732E+03 6. 2583'E+03 2.127,6E+03 
2.6489E+00 -6.3280E+00 -3.0152E+Ol 4.3149E~01 1~669E~01 

1.3114E+03 1.1612E+02 -~.950BE+03~7~E+0~.1~9E+03 
9'.0417E+00 8. 0060E-Ol -2. 034'0'1 3~54E~. 2J7E+00 

1.8057E+03 -6. 6639E+Ol -3. 680'lE+OB 5. 56'24E+03 1.,5866E+02 
1.2450E+Ol -4. 5946E-Ol -2. 537bE+0~ 3. 835lE+-O,L-/( 0939E+00 

2.0312E+03 -2. 6756E+02e41E+0~17'03 3. 4349E+02 
1. 4004E+Ol -1. 844 7E+00 -2. 4 712E+0i1~4'E+Ol 2. 3683E+00 

1. 36 50E+03 7 . 9)4'~~,2~:~ ~\. 3 .40 93E+03 3 . 040 9E+02 
9.4114E+00 5.~707E±00 1.1323~2.3506E+Ol 2.0966E+00 

1. 3737E+03 t.35',s:Jo2 ~'17+01 2. 5776E+03 2. 9591E+02 
9.4711E+00 5,. 0707E+OO~5i'E-Ol 1.7772E+01 2. 0402E+00 

~ ""- , 

1.3§-4'4E'l-03 7. 925~E+02 ~. 5829E+Ol 3. 4064E+03 3. 0800E+02 
9. 3'383E+0~§_. 4646E~1. 0914E-Ol 2. 3487E+Ol 2.1236E+00 

2. ~\79E~ 2 .~02 -3. 2821E+03 4.1238E+03 1. 0926E+03 
1.5568~~.~1.»~29E+00 -2.2629E+Ol 2.8433E+Ol 7.5329E+00 \ /" 
9.~307E+02 ~5.5617E+02 -3.9909E+03 4.0476E+03 1.5744E+03 

~79~~-3.8347E+00 -2.7516E+Ol 2.7907E+Ol 1.0855E+Ol 

12 \(1.0214E~02 -4.7298E+02 -2.9110E+03 3.0132E+03 3.3025E+02 
\ " / 

~ '" 7\ 04'2:tE-Ol -3. 2611E+00 -2. 0071E+Ol 2. 0775E+Ol 2. 2770E+00 

, \S~>S687E+03 -1.0764E+02 -3. 4420E+03 5. 3629E+03 2. 0648E+02 
~ 1.2BB4E+01 -7.4213E-01 -2.3732E+01 3.6976E+01 1.4236E+00 

14 1.4381E+03 -1.2723E+02 -3.2894E+03 5.2097E+03 1.0260E+03 

15 

9.9151E+00 -8.7723E-Ol -2.2680E+Ol 3.5920E+Ol 7.0738E+00 

1.1586E+02 -5.5536E+02 -2.5874E+03 2.7033E+03 1.0740E+02 
7.9881E-Ol -3.8290E+00 -1.7840E+Ol 1.8639E+Ol 7.4049E-Ol 
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16 3.9337E+02
2 . 7122E+00

17 7.2274E+02
4. 9831E+00

18 1.5513E+03
1. 0696E+01

19 1.3434E+03
9. 2621E+00

20 1.3613E+03
9.3860E+00

21 -5.2015E+01
-3.5863E-01

22 -4.4172E+01
-3.0455E-01

-1.2956E+02
-8.9331E-01

-1.6298E+02
-1.1237E+00

-1.2983E+02
-8.9518E-01

-2.7906E+02
-1.9240E+00

-3.2230E+02
-2.2222E+00

-2.7092E+02
-1.8679E+00

-3.0849E+02
-2.1270E+00

-3.3084E+03
-2.2811E+01

-2.9559E+03

-2.0380E+01

-3.0161E+03
-2.0795E+01

-3.8218E+03
-2.6350E+01

-3.2656E+03
-2.2515E+01

-2.9247E+03
-2.0165E+01

-3.0477E+013

-2. 1013Eo+01

5.0302E+03 4.6695E+02
3.4682E+01 3.2195E+00

4.9864E+03 4.7498E+02
3.4380E+01 3.2749E+00

5.4194E+03 3.5761E+02
3.7365E+01 2.4656E+00

5.8464E+03 4.0960E+02
4.0310E+01 Z - E+

<
4.5283E+03 3.ýý8504E+02
3.1221E+01 2.658E+00

2.9628E*03 3.l2520E+02
\ \0

2<'0428E+01 2.24'21E+0.

<3.0:8ý7\E+03 2.7063E+02
2 .112 8 4E \0-.1 1. 8,6/6 0E +00
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16 3.9337E+02 -1.2956E+02 -3.3084E+03 5.0302E+03 4.6695E+02 
2.7122E+00 -8.9331E-01 -2.2811E+01 3.4682E+01 3.2195E+00 

17 7.2274E+02 -1.6298E+02 -2.9559E+03 4.9864E+03 4.7498E+02 
I 

4.9831E+00 -1.1237E+00 -2.0380E+01 3.4380E+01 3.2749E+00 

18 1.5513E+03 -1.2983E+02 -3.0161E+03 5.4194E+03 3.5761E+02 
1.0696E+01 -8.9518E-01 -2.0795E+01 3.7365E+01 2.4656E+00 

19 1.3434E+03 -2.7906E+02 -3.8218E+03 5.8464E+03 4.0'960E+02 
9.2621E+00 -1.9240E+00 -2.6350E+01 4.0310E+01 2(82HYOO 

< V 20 1.3613E+03 -3.2230E+02 -3.2656E+03 4.5283E+03 3~8504E+02 

9.3860E+00 -2.2222E+00 -2.2515E+01 /" / 
3.1221E+01~6548E+00 

21 -5.2015E+01 -2.7092E+02 -2.9247E+03 2.962~03 3.2~E'0~~ " "--3.5863E-01 -1.8679E+00 -2. 0165E+01 2-':'0~E+01\. 24\~lE+OD 

22 -4.4172E+01 -3.0849E+02 -3. 0477E+08 ~. 0870E+03 2. 7063E+02 
-3.0455E-01 -2.1270E+00 -2 . 10 13E(OU. 2'\J.284E>0.1~1. 8,6tOE+00 

~ 
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Table 2-77. Load Case 306, 30-ft. Cg/Corner Drop at -400F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma3 PM Pb

1 3.7877E+02 1.5745E+02 -2.1516E+03 2.8459E+03 1.0ý1"4E+03
.2.6116E+00 1.0856E+00 -1.4835E+01 1.9622E+01 6.9731E+00

2.9794E+02 -1.7361E+02 -1.2589E+03 1.6550E+03 2.1789DE+O2
2.0542E+00 -1.1970E+00 -8.6795E+00 1.1411E+01 1\.5023E+00

3 5.7270E+02 -1.1800E+02 -5.0537E+02 1.0781\E+03 2.7557EE+02
3.9486E+00 -8.1361E-01 -3.4844E+00 7..4330E\+00 1.9000E+00

4 3.4795E+02 5.5039E+00 -1.9415E+03 5.0346E+03 \ 5.86i8E+02
2.3991E+00 3.7948E-02 -1.3386E+0"1 3.4712E+01 4. 0416E+00

5 4.6905E+02 -4.5259E+02 -2.626/4E+0B 2.92'06E+03 3.'3953E+02
3.2340E+00 -3.1205E+00 -1.-818E+01I 2.013" 7E--0.1 ---2.3410E+00

4.3429E+02 -8.0368E+02 42.82E+03 3.214"E503 6.0096E+02
2.9943E+00 -5.5412E+00 -,1.9748E+01i--2.2165E+01 4.1435E+00

7 5.1862E+02 8.522,OE+01 \2.91ý66E+02 3.1450E+03 8.1991E+01
3.5758E+00 5.8757E-01 -2.0109E+0 2.1684E+01 5.6531E-01

2.6201E+00 2,.7087E-0-1---2.5834'E+00 1.6666E+01 3.6020E-01

2.6959E+00 5-.5878E-02 -2.7495E+00 1.1513E+01 2.8094E-01

10 3.23\63E+,02-1.2029E+02 -4.1792E+02 1.4316E+03 7.5852E+02
2.2313E+0,0 -8./2937E-01 -2.8814E+00 9.8709E+00 5.2298E+00

11 4.,9128E+02 8.6830E+01 -1.3779E+02 1.0634E+03 3.3845E+02

3.3872E\+00 5.9868E-01 -9.5006E-01 7.3320E+00 2.3335E+00

12 3.986Eii-02 1.5664E+02 -2.2830E+01 3.7269E+02 1.5967E+02
S • 2.4122E+00 1.0800E+00 -1.5741E-01 2.5696E+00 1.1009E+00

1\3 37829E+02 -1.6166E+02 -4.5926E+02 9.7555E+02 8.3314E+01
2.6082E+00 -1.1146E+00 -3.1665E+00 6.7262E+00 5.7443E-01

14 3.6575E+02 -1.7482E+02 -5.0857E+02 9.1046E+02 5.2874E+01
2.5217E+00 -1.2053E+00 -3.5065E+00 6.2774E+00 3.6456E-01

15 4.4922E+02 1.1353E+02 -1'2979E+03 1.7927E+03 4.1062E+01
3.0972E+00 7.8273E-01 -8.9486E+00 1.2360E+01 2.8311E-01
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Table 2-77. Load Case 306, 30-ft. Cg/Corner Drop at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

I 2-186 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3.7877E+02 1.5745E+02 -2.1516E+03 2.8459E+03 1.0~Y4E+03 

2.6116E+00 1.0856E+00 -1.4835E+Ol 1.9622E+Ol 6.9731E+00 

2.9794E+02 -1.7361E+02 -1.2589E+03 1.6550E+03 ~17~02 
2.0542E+00 -1.1970E+00 -8.6795E+00 1.141~Q~~~23E+00 

5.7270E+02 -1.1800E+02 -5.0537E+02 1.078~E+03 2~755ZE+0~ 
3.9486E+00 -8.1361E-Ol -3.4844E+00 7.4330E\00 1.9~OE~ 

3 .479 5E+ 02 5. 503 9E+ 00 -1. 9415E+03 ~4.6E+ O~. 86> 8E+02 
2.3991E+00 3. 7948E-02 -1. 3386E+O"l 3. 471iE~. Od6E+00 

4.6905E+02 -4. 5259E+02 -2. 62~0~ 2~'0,-6E+03 3/"3E+02 
\ 

I ~ ;/ 
3.2340E+00 -3. 1205E+00 Xl0fE+0~g+_0_1"""""--2. 3410E+00 

4.3429E+02 -8.0368E+02~~.~~4JE+03 3.21487~03 6.0096E+02 
2.9943E+00 -5. 5412E+00 -.1. 9748E+OIl:---_.2. 2165'E+Ol 4.1435E+00 

~ l~ 
5.1862E+02 8. 5;2,6i:~;:'·\2. 91'~6~:~~,> 3 .1450E+03 8.1991E+Ol 
3.5758E+00 5.8757E~1 -2.0109~ 2.1684E+Ol 5.6531E-Ol 

3.8001E+02 ~92~+01 -~7+02 2.4173E+03 5.2242E+01 
2. 6201E+00 2'~87E:-~~4E+00 1.6666E+Ol 3. 6020E-Ol 

3. 9~OiET0.2 8 .104~E+00 ~. 9878E+02 1.6698E+03 4. 0746E+Ol 
2. 6'959E+00---5_. 5878EV 2. 7495E+00 1.1513E+Ol 2. 8094E-Ol 

3. ~\63~1 ~02 -4.1792E+02 1. 4316E+03 7. 5852E+02 
2.2313E+0,0 -8 .).2-9~7E-Ol -2. 8814E+00 9. 8709E+00 5. 2298E+00 

11 4 .,912~+02 & 6830E+01 -1.3779E+02 1. 0634E+03 - 3. 3845E+02 
~i8~~5.9868E-Ol -9.5006E-Ol 7.3320E+00 2.3335E+00 

12 ~.4986E~02 1.5664E+02 -2.2830E+Ol 3.7269E+02 1.5967E+02 
~ '" ~\'r2'2~+00 1.0800E+00 -1.5741E-Ol 2. 5696E+00 1.1009E+00 

'- '1S~(7829E+02 -1.6166E+02 -4.5926E+02 9.7555E+02 8.3314E+Ol > 2. 6082E+00 -1.1146E+00 -3. 1665E+00 6.72 62E+00 5. 7443E-Ol 

14 3.6575E+02 -1.7482E+02 -5.0857E+02 9.1046E+02 5.2874E+Ol 
2.5217E+00 -1.2053E+00 -3.5065E+00 6.2774E+00 3.6456E-Ol 

15 4.4922E+02 1.1353E+02 -1:2979E+03 
3.0972E+00 7.8273E-Ol -8.9486E+00 

1.7927E+03 4.1062E+Ol 
1.2360E+Ol 2.8311E-Ol 
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16 5.9962E+02
4. 1343E+00

17 5.5330E+02
3. 8149E+00

2.9980E+01 -1.4219E+03
2.0670E-01 -9.8037E+00

1.2075E+02 -1.3362E+03
8.3256E-01 -9.2125E+00

3.7666E+03
2. 5970E+01

3.5988E+03
2 . 4813E+01

3. 2391E+02
2.2333E+00

6. 4119E+02
4.4209E+00

18 4.8116E+02 -1.3436E+02 -1.9710E+03
3.3175E+00 -9.2641E-01 -1.3590E+01

19 5.2188E+02 -2.9257E+02 -2.5837E+03
3.5983E+00 -2.0172E+00 -1.7814E+01

20 3.0856E+02 -5.0580E+02 -2.4952E+03
2.1275E+00 -3.4874E+00 -1.7204E+01

21 1.2945E+02 -7.2856E+01 -8.2973E+01
8.9250E-01 -5.0233E-01 -5.7208E-01

2.9409E+03 5.6401E+02
2.0277E+01 3.8887E+00

2.7210E+03 6.5"318E+02
1.8761E+01 4 500 0

2.7265E+03 2,4863E+02

1.8799E+01 1.7.143E+0-0

20600E\+02 3.165E0

1":"4203E+00\ 2.18,28E-0.1>

< 9897E03 1.6405E+02
1>'3718E>0.1 ,1. 13'1E+00

22 6.6429E+02
4.5801E+00

4.5281E+01 -1
3.1220E-01 -8

I AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

2-187

• 

• 

• 

16 5.9962E+02 2.9980E+01 -1.4219E+03 3.7666E+03 3.2391E+02 
4.1343E+00 2.0670E-01 -9.8037E+00 2.5970E+01 2.2333E+00 

17 5.5330E+02 1.2075E+02 -1. 3362E+03 3.5988E+03 6.4119E+02 
3.8149E+00 8.3256E-01 -9.2125E+00 2.4813E+01 4.4209E+00 

18 4.8116E+02 -1:3436E+02 -1.9710E+03 2.9409E+03 5.6401E+02 
3.3175E+00 -9.2641E-01 -1.3590E+01 2.0277E+01 3.8887E+00 

19 5.2188E+02 -2.9257E+02 -2.5837E+03 2.7210E+03 6.5-318E+02 
3.5983E+00 -2.0172E+00 -1.7814E+01 1.8761E+01 ¥.503·5UOO < V 20 3.0856E+02 -5.0580E+02 -2.4952E+03 2.7265E+03 2~4863E+02 

2.1275E+00 -3.4874E+00 -1.7204E+01 
/."- / 

1. 8799E+0~~7'143E+00 

21 1.2945E+02 -7.2856E+01 -8.2973E+01 2.060~~2 3.~~E~0~ 
8.9250E-01 -5.0233E-01 -5.7208E-01 Jl.'4203E+00\ . 18-28E-O.J: 

22 6.6429E+02 4.5281E+01 -1. 2796E+013 <.. 9~E+03 1.6J5E+02 
4.5801E+00 3.1220E-01 -8. 8226E'{ob 1~718E~O-L/1.13'hE+00 

~ 

() 
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Table 2-78. Load Case 311, 4-ft. Drop onto Rod,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Stress (psi/MPa)

Location Sigma-1 Sigma_2 Sigma_3 Pm Pb

1 1.8570E+02 -4.4957E+02 4.6939E+02 6.3528E+02 3.62/02E+00
1.2864E+00 -3.0997E+00 3.2363E+00 4.3801E+00 2.4'961E-02

2 8.7509E+00 -2.9889E+02 2.0089E+01 3.0764E+02 / OO01\79,+O20

6.0335E-02 -2.0608E+00 1.3851E-01 2.1211E+00 6,.90677E-0 1

3 -1.4739E+00 -1.1450E+02 -1.2603E+00 f.1302/,E+0\22I.316-5E+01

-1.0162E-02 -7.8942E-01 -8.6894E-03 7.7926E\01 9>0770E-02

4 8.9828E+02 -2.6892E+02 8.3385E+02 1.16672E+03 3.4326E+02
6.1935E+00 -1.8541E+00 5.7492E+0'0 8.0476E+00 2.3667E+00

5 8.0734E+02 -6.5833E+02 7.289'5E+02 1.46'57E+03 1.'1137E+03
5.5664E+00 -4.5390E+00 5.025D9E+00 1.0105E+-0.1.-7.6787E+00

-1.4567E+02 -1.3922E+03 1.994E+02 1.2465E+03 9.1819E+01
-1.0044E+00 -9.5988E+00 1.3786E+00 85944,E+00 6.3307E-01

7 -6.8159E-01 -8.701'7E+02 1.0375E+01 8.6949E+02 1.1453E+01
-4.6994E-03 -5.9996E.+00 -7.1531-E-02 5.9949E+00 7.8965E-02

8 -9.2872E-02 <4.99<3'1E+02 -7270,i-0O 4. 9922E+02 1.0060E"01
-6.4033E-04 -3,.4426E+0.0 4.996GE-02 3.4420E+00 6.9359E-04

9 1.288'§E+0 -2.207\7E+02 -8 6375E+00 2.2206E+02 4.1568E+00
8.8'863E-03•1..5221E*00 -5.9553E-02 1.5310E+00 2.8660E-02

10 8.7533E4+-01 -1.2343E+02 1.6600E+02 2.1097E+02 2.8366E+02\ \ / /
6.0352E-0.1 -8.,5-103E-01 1.1445E+00 1.4546E+00 1.9557E+00

11 1 4579E+02 -1 3938E+02 9.3407E+01 2.8518E+02 3.4037E+01

\1.00,52E-t-0 /-9.6101E--01 6.4402E-01 1.9662E+00 2.3468E-01

02 -2.5783E+02
01 -1.7777E+00

•5'4048E+02 -6.0012E+01
3.7265E+00 -4.1377E-01

5.5242E+02 -7.7189E+01
3.8088E+00 -5.3220E-01

9.3488E+01
6. 4458E-01

1.7522E+02
1.2081E+00

1.9785E+02
1. 3641E+00

3. 6816E+02
2.5384E+00

6.0049E+02
4. 1402E+00

6. 2961E+02
4. 3410E+00

2.9456E+04
2.0309E+02

5.4830E+02
3.7804E+00

6.2070E+02
4.2796E+00

5.3397E+02
3 . 6816E+00

7.8200E+02
5. 3917E+00

15 -7.0673E+03 -3.6523E+04 -2.9439E+03
-4.8728E+01 -2.5182E+02 -2.0297E+01

1 2-188
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Table 2-78. Load Case 311, 4-ft. Drop onto Rod, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Stress (psi/MPa) 

Location Pm Pb 

I 2-188 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.8570E+02 -4.4957E+02 4.6939E+02 6.3528E+02 3.6~,02E+00 

1.28d4E+00 -3.0997E+00 3.2363E+00 4.3801E+00 2.~961E-02 

8.7509E+00 -2.9889E+02 2.0089E+Ol 3.0764E+02 ~00~02 
6.0335E-02 -2. 0608E+00 1.3851E-Ol 2.1217°0 6,.9067E-Ol 

-1.4739E+00 -1.1450E+02 -1. 2603E+00 1.1302£+0~1 ~5E+0~ 
-1.0162E-02 -7.8942E-Ol -8.6894E-03 7.7926E~01 9~Q~0E~ 

8.9828E+02 -2. 6892E+02· 8. 3385E+02 67'2E+0~. 4326E+02 \~,~~" \ I 
6 .1935E+00 -1.8541E+00 5. 749/0r 8~76EV' 3j7E+00 

8.0734E+02 -6.5833E+02 7.289SE+OQ 1.4S57E+03 1.~137E+03 

5.5664E+00 -4. 5390E+00 5. 025\9E+ob 1. 0105-E+-0.l...-/1. 6787E+00 

-1.4567E+02 -1. 3922E+03 0991E+0~17'f03 9.1819E+Ol 
-1.0044E+00 -9.5988E+00\~:~;86E+00~4'E+00 6.3307E-Ol 

-6.8159E-Ol -8. 70l'~\~3'75E~ol 8. 6949E+02· 1.1453E+Ol 
. / " -4.6994E-03 -5. 9996E:l-OO -7.1531,E-02 5. 9949E+OO 7. 8965E-02 

-9.2872E-02 ~99~~~2 -~017+00 4.9922E+02 1.0060E~Ol 
-6.4033E-04 -3,. 4426E+O.G~6E-02 3. 4420E+00 6. 9359E-04 

1.2§,88E't-0-Q. -2 ~'ZE+~~. 6375E+00 2. 2206E+02 4.1568E+00 
8. 8'863E-03 ~·L. 5221EV--'5. 9553E-02 1.5310E+OO 2. 8660E-02 

B.~f3~1~02 1.6600E+02 2.1097E+02 2.B366E+02 
6.0352E-O.l -8.S1.Q}E-Ol 1.1445E+00 1.4546E+OO 1.9557E+00 

1.457~+02 ~3938E+02 9.3407E+Ol 2.8518E+02 3.4037E+Ol 
~1.~.~~9.6101E-01 6.4402E-01 1.9662E+00 2.346BE-01 

12 ~~033E~02 -2.5783E+02 9.3488E+Ol 3.6816E+02 5.4830E+02 
\ " / 

~ '" 7\ 609,OE-Ol -1.7777E+OO 6. 4458E-Ol 2. 5384E+OO 3. 7804E+OO 

, '1S~~048E+02 -6.0012E+Ol 1.7522E+02 6.0049E+02 6.2070E+02 

> 3.7265E+OO -4.1377E-Ol 1.2081E+OO 4.1402E+OO 4.2796E+OO 

14' 5.5242E+02 -7.7189E+Ol 1.9785E+02 6.2961E+02 5.3397E+02 
3.8088E+00 -5.3220E-Ol 1.3641E+00 4.3410E+00 3.6816E+00 

15 -7.0673E+03 -3.6523E+04 -2.9439E+03 2.9456E+04 7.8200E+02 
-4.8728E+Ol -2.5182E+02 -2.0297E+Ol 2.0309E+02 5.3917E+OO 
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16 2.0199E+03
1.3926E+01

17 -2.7804E+02
-1.9170E+00

18 -2.4316E+02

-1.6766E+00

19 6.6975E+02
4.6178E+00

20 9.9771E+02
6.8790E+00

21 7.8385E+01
5.4045E-01

22 -1.0359E+03
-7.1422E+00

-4.0862E+03
-2.8173E+01

-3.7828E+03
-2.6082E+01

-1.5257E+03
-1.0519E+01

-9.5432E+02
-6.5798E+00

-1.0648E+03
-7.3413E+00

-1.1277E+02
-7.7752E-01

-1.3475E+04
-9.2909E+01

-1.6914E+02
-1.1662E+00

4. 1513E+02
2.8622E+00

-2.8479E+02
-1.9636E+00

-1.1939E+02
-8. 2317E-01

-2. 9139E+02
-2. 0091E+00

-2. 3596E+01
-1. 6269E-01

-3. 8145E+013
-2. 6300E+o!1

, /I

6.1061E+03 8.7261E+03
4.2100E+01 6.0165E+01

3.5048E+03 6.1299E+03
2.4165E+01 4.2264E+01

1.2825E+03 3.8798E+02
8.8427E+00 2.6750E+00

1.6241E+03 1.9-912E+03

2.0625E+03 3 1296E+03
1.4220E+01\2.1, \8E+0'1

1.9115E4.02 3. 6162E+02
\ \0

11<'3,180E+0\0 2.49,33E+0.

12439E+"'04 9.3188E+03
8:>5767E+0-xl 6.42I'51E+01
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16 2.0199E+03 -4.0862E+03 -1.6914E+02 6.1061E+03 8.7261E+03 
1.3926E+01 -2.8173E+01 -1.1662E+00 4.2100E+01 6.0165E+01 

17 -2.7804E+02 -3.7828E+03 4.1513E+02 3.5048E+03 6.1299E+03 
-1.9170E+00 -2.6082E+01 2.8622E+00 2.4165E+01 4.2264E+01 

18 -2.4316E+02 -1.5257E+03 -2.8479E+02 1.2825E+03 3.8798E+02 
-1.6766E+00 -1.0519E+01 -1.9636E+00 8.8427E+00 2.6750E+00 

19 6.6975E+02 -9.5432E+02 -1.1939E+02. 1.6241E+03 1.9912E+03 
4.6178E+00 -6.5798E+00 -8.2317E-01 1.1198E+01 Y.372'9E+-01 

< V 20 9.9771E+02 -1.0648E+03 -2.9139E+02 2.0625E+03 3~1296E+03 

6.8790E+00 -7.3413E+00 -2.0091E+00 /" / 
1.4220E+0~~1078E+0~ 

21 7.8385E+01 -1.1277E+02 -2.3596E+01 1.911~~2 3.6~E~0~~ 
5.4045E-01 -7.7752E-01 -1.62 69E-01 J!.'3'180E+00~. 49,33E+OD 

22 -1. 03 59E+03 -1. 3475E+04 -3. 8145E+08 <.. 2~E+04 9. 3J8E+03 
-7.1422E+00 -9.2909E+01 -2. 6300E(0~ 8':-5767E~0.L~. 42151E+01 

r ~ 
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Table 2-79. Load Combination 301, Head-On Drop Orientation,
Hypothetical Accident Conditions of Transport - Model AOS-100

Load Cases: 301, 102, 201, 211
30-ft. Head-On Drop
100OF Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 3.13
21.56

Pb

1.97
13.55

Pm+Pb

5.09
35.12

Sm

20.00
137.90

Su

66.30
457.12

2 1.50 0.05 1.55
10.38 0.32 10.69

3 0.84 0.04 0.88
5.77 0.28 6.04

4 10.38 14.30 24.67
71.54 98.58 170.13

5 6.74 10.74 17.48"

46.50 74.05 120/55

6 2.44 3.09 5.53
16.84 21.29 38.13\

20.00 66.30
137.90 457.12'

20.00 66. 30
137.90 457.12

20.0 0 66.30

.79

>10
12

7 0.85
'5. 83

66.30
457.12

>10

8 .7,9,./20.00 66.30
./42 137.90 457.12

>10

9 ,0.78 20.00 66.30
5.37 137.90 457.12

>10

1K40o 2.98 20.00 66.30
\9.66 20.55 137.90 457.12

>10

0.51 1.63 20.00 66.30
3.54 11.21 137.90 457.12

>10

12 0.82 1.02 1.84 20.00 66.30
5.68 7.00 12.68 137.90 457.12

13 1.56 1.17 2.73 20.00 66.30
10.74 8.10 18.84 137.90 457.12

>10

>10

1 2-190

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

Table 2-79. Load Combination 301, Head-On Drop Orientation, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Cases: 301, 102, 201; 211 
30-ft. Head-On Drop 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure 1,931 kPa(280 psia)' 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Stress (ksi/MPa) 

Pm Pb Pm+Pb Sm Su MS 

3.13 1. 97 5.09 20.00 66.30 >10 
21.56· 13.55 35.12 137.90 457.12 

1. 50 0.05 1. 55 20.00 66.30 
10.38 0.32 10.69 137.90 457.12 

0.84 
5.77 ::~: ~:~: 1;~:~: .,~~:~~ >10 

14.30 24.67 20.0~ 6~0 C.6' 10.38 
71.54 

6.74 
46.50 

::::: 1::: ::/,-:~~: 4,:>:,: 2.79 
/ / ') ~ / 

74.05 12{55 090 4S~V 

3 . 0 9 5 . 53 2 0 .,00___ 6 6 . 3 0 " ,,--- / 16.84 21.29 38.13~37.90 457.12 

0.B5 \~0',"7 2'0.0~ 66.30 
'5.B3 ~"7~.0~1>""0 457.12 

2.44 >10 

>10 

>10 g"f7k 0 .\00 Vo. 7/9~20. 00 66.30 

~5.:~ ~O.O~l ~<42 137.90 457.12 

9 ~0.7\~ ~~01 0.78 20.00 66.30 

10~,~]B ",.) 2. ,B 20.00 66.30 

5

5
28\ ~.0,9 5.37 137.90 457.12 

>10 

>10 

~ ~89 9.66 20.55 137.90 457.12 

11 1.11 0.51 1.63 20.00 66.30 >10 
"-

7.67 3.54 

12 0.82 1. 02 
5.68 7.00 

13 1. 56 1.17 
10.74 8.10 

I 2-190 

11. 21 137.90 457.12 

1. 84 20.00 66.30 >10 
12.68 137.90 457.12 

2.73 20.00 66.30 >10 
18.84 137.90 457.12 
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14 1.39
9.56

15 4.75
32.76

16 3.28
22.60

17 2.66
18.32

18 3.61
24.89

19 4.69
32.35

20 3.57
24.61

21 0.85
5.87

22 2.51
17.33

1.18
8.13

5.46
37.61

4.08
28.12

3.56
24.52

5.21
35.89

6.23

42.98

6.58
45.34

0.68
4.70

2.89
19.90

2.56
17.68

10.21
70.37

7.36
50.71

6.21
42.84

8.82
60.78

10.93
75.34

10.15
69.95

1.53
10.56

5.40
37.23

20.00
137.90

20.00
137.90

20.00
137.90

20.00

137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00

137. 90

20.00

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457. 12"

66.3 0

>10

5.50

8.01

1

Min MS: 1.687, Pm+Pb

I AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 1. 39 1.18 2.56 20.00 66.30 >10 
9.56 8.13 17.68 137.90 457.12 

15 4.75 5.46 10.21 20.00 66.30 5.50 
32.76 37.61 70.37 137.90 457.12 

16 3.28 4.08 7.36 20.00 66.30 8.01 
22.60 28.12 50.71 137.90 457.12 

17 2.66 3.56 6.21 . 20.00 66.30 9.67 
18.32 24.52 42.84 137.90 457.12 

18 3.61 5.21 8.82 20.00 66.30 6.52 
24.89 35.89 60.78 137.90 457.12 

19 4.69 6.23 10.93 20.00 66.30 
32.35 42.98 75.34 137.90 457.12 

20 3.57 6.58 10.15 20.00 6630

1 24.61 45.34 69.95 137.90 457.12 

21 0.85 0.68 1. 53 20.00 66.~0 >10 
5.87 4.70 10.56 137. 9~4"'7 . '-2 

22 2.51 2.89 5.40 20.00 ~O 
l7.33 19.90 . 37.27 •.. 90 .s7.12 

Min MS: 1. 687 I Location,<y )Wo~on' Pm+Pb 
~ v 
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Table 2-80. Load Combination 302, Side Drop Orientation,
HypotheticalAccident Conditions of Transport - Model AOS-100

Load Cases: 302, 102, 201, 211
30-ft. Side Drop + Slap-Down
100OF Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 5.07
34.93

Pb

2.39
16.49

Pm+Pb

7.46
51.42

Sm

20.00
137.90

Su

66.30
457.12

2 1.98 1.40 3.38 20.00 66.30
13.68 9.63 23.30 137.90 457.12"

3 4.50 1.54 6.04 20.00 66.130
31.03 10.65 41.68 137.90 4157.112

4 8.82 9.57 18.39 20.00 66.30
60.80 66.00 126.81 13--90 4057.12

5 8.25 7.08 15.33 20.00 66.3,0
56.90 48.83 l05ý,73 137Ž190 '457 12\

6 5.30 2.52 7.82 20.-00 66.3'0

36.58 17.34 53.92 137 .90 457.12

7 2.72 0.23 2:,95 2,0.00 66.30
18.77 1.55ý. 20.32"•- 137.90' 457.12

8 2ý'13 02 21 2 .314~-,/20.00 66.30
,66 .46 16413 137.90 457.12

9 2.73. 0.23 2.96 20.00 66.30

.32

7.48

>10

>10

>10
.42 137.90 457.12

\,79 5.72 20.00 66.30
.34 39.43 137.90 457.12

>10

11 1.41 4.92 20.00 66.30
9.72 33.90 137.90 457.12

>10

12 2.67 0.65 3.32 20.00 66.30
18.41 4.46 22.87 137.90 457.12

13 4.88 1.06 5.94 20.00 66.30
33.61 7.34 40.95 137.90 457.12

>10

8.52

1 2-192
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Table 2-80. Load Combination 302, Side Drop Orientation, 
HypothetlcarAccldent Conditions of Transport - Model AOS-100 

Load Cases: 302, 102, 201, 211 
30-ft. Side Drop + Slap-Down 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Lac Pm Pb Pm+Pb Sm Su MS 

1 5.07 2.39 7.46 20.00 66.30 7.89 

2 

3 

4 

5 

6 

7 

8 

34.93 

1. 98 
13.68 

4.50 
31. 03 

8.82 
60.80 

8.25 
56.90 

5 .. 30 

16.49 

1. 40 
. 9.63 

1. 54 
10.65 

9.57 

51. 42 137.90 457.12 

3.38 20.00 66.30 
23.30 137.90 457.12 

4~::: ,~~: ~~ .~; :f~ . y~ 
9.31 

18.39 20.0~ 66.30 ~.60 

6:::: ':::::/"~:jO 4S:.: 3'.32 
/ / '1 ~ / 

48.83 10~73 V.90 4.5~V 

2 . 52 7 . 82 2 0 .,00___ 6 6 . 3 0 7 . 4 8 
'" <--.----/ 36.58 17.34 53.92~37.90 457.12 

2. 72 \~2'.95 2·0. o~ 66.30 >10 

18. 77 ~ 55~0. 3~1)\-9'0 457.12 

>10 }(1~ 0.\21 V, ),4'--/20.00 66.30 

(14.~6~1.4~6 1~.13 137.90 457.12 

9 ~2.7~~ ~~23 /2.96 20.00 66.30 
18\82\ ~. 6) 20.42 137.90 457.12 

>10 

1 0~2~~ 93 \ 1'\,,,7'9 5 . 72 2 0 . 00 66 . 3 0 
~ ~~2.34 39.43 137.90 457.12 

11 3.51 1.41 4.92 20.00 66.30 

>10 

>10 
'\ 

2~):'8 9.72 33.90 137.90 457.12 

12 2.67 0.65 3.32 20.00 66.30 >10 
18.41 4.46 22.87 137.90 457.12 

13 4.88 1. 06 5.94 20.00 66.30 8.52 
33.61 7.34 40.95 137.90 457.12 
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14 4.71 1.72 6.42 20.00 66.30
32.44 11.83 44.28 137.90 457.12

15 5.77 5.53 11.29 20.00 66.30
39.77 38.i1 77.87 137.90 457.12

8.86

4.87

5.8716 5.92 3.73
40.81 25.71

9.65 20.00 66.30
66.51 137.90 457.12

17 5.21 2.80 8.00 20.00 66.30
35.90 19.28 55.18 137.90 457.12

18 5.82 3.26 9.08 20.00 66.30
40.13 22.44 62.57 137.90 457.12

19 7.29 5.09 12.39 20.00 66.30
50.29 35.12 85.42 137.90 457.12

20 5.78 4.99 10.77 20.00 66.30
39.86 34.37 74.23 137.90 457.12"

21 2.34 0.70 3.04 20.00 66. 30

16.15 4.81 20.97 137.90 /4,57.112

22 4.18 2.53 6.71 20.00 ,66.30
28.81 17.47 46.27 137-90 K4.57.12

Min MS: 2.605, Location: 4 .Combi nat d Pm+Pb
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14 4.71 1. 72 6.42 20.00 66.30 8.86 
32.44 11. 83 44.28 137.90 457.12 

15 5.77 5.53 11. 29 20.00 66.30 4.87 
39.77 38.11 77.87 137.90 457.12 

16 5.92 3.73 9.65 20.00 66.30 5.87 
40.81 25.71 66.51 137.90 457.12 

17 5.21 2.80 8.00 20.00 66.30 7.28 
35.90 19.28 55.18 137.90 457.12 

18 5.82 3.26 9.08 20.00 66.30 6.31 
40.13 22.44 62.57 137.90 457.12 

19 7.29 5.09 12.39 20.00 66.30 4.35 
50.29 35.12 85.42 137.90 457.12 

20 5.78 4.99 10.77 20.00 66.30 5'.16 
39.86 34.37 74.23 137.90 457.12 

21 2.34 0.70 3.04 20.00 66.(0 >10 
16.15 4.81 20.97 137. 9~4"7. b 

22 4.18 2.53 6.71 20.00 ~O ~.88 
28.81 17.47 46.27 137-.-90 4.57.12 

Min MS: 2.605, Locat4J )mb~en' Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-81. Load Combination 303, CglCorner Drop Orientation,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Load Cases: 303, 102, 201, 211
30-ft. Cg/Corner Drop
100OF Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 2.63
18.16

Pb

1.58
10.91

Pm+Pb

4.22
29.07

Sm

20.00
137.90

Su

66.30
457.12

2 1.22 0.18 1.41 20.00 66.30
8.43 1.26 9.70 137.90 457.12/

3 0.79 0.22 1.01 20.00 66.301
5.47 1.51 6.98 137.90 4"57.,12

4 8.54 9.13 17.68 20.00 66.30
58.90 62.98 121.88 13-7.--90 4.57.12

5 6.36 7.21 13. 5/7/'2-0.00 6\6.3.0

43.87 49.72 9ý3/59 37"*90 4.57.12"

6 3.96 2.70 6.66 2 0.-0 66.3O0
27.29 18.61 45.90, 137"9.0 457.12

.88

8.96

7 2.53
17.46

66.30
457.12

>10

8 /20.00 66.30
137.90 457.12

>10

9 11.52 20.00 66.30
0.47 137.90 457.12

>10

1\55 3.55 20.00 66.30
0.68 24.48 137.90 457.12

>10

t

0.53 1.90 20.00 66.30
3.63 13.07 137.90 457.12

12 0.78 0.52 1.31 20.00 66.30
5.38 3.61 9.00 137.90 457.12

13 1.74 0.98 2.71 20.00 66.30
11.97 6.73 18.70 137.90 457.12

>10

>i0

1 2-194

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, Rev. B

Table 2-81. Load Combination 303, CglCorner Drop Orientation, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Cases: 303, 102, 201, 211 
30-ft. Cg/Corner Drop 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure 1,931 kPa (280 psi~) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Pm 

2.63 
18.16 

1. 22 
8.43 

0.79 
5.47 

8.54 
58.90 

6.36 
43.87 

3.96 

Pb 

1. 58 
10.91 

0.18 
1. 26 

0.22 
1. 51 

Stress (ksi/MPa) 
----------------

Pm+Pb Sm 

4.22 20.00 
29.07 137.90 

1. 41 20.00 

Su MS 

66.30 
457.12 

66.30 

>10 

"'J ' 

9.70 137.90 457.12 

1.01 20.00 66.(0 

6.98 137. 9&(ii'57. b 

9.13 17.68 20.00 66.30 r-2.75 
62.98 121. 88 13-7-:-90 ii,57.12 \ 

7.21 13.~70\0~ ~3.0 3.88 

49.72 9{59 V9~L4~V 
2 . 7 0 6 . 6 6 2 0 .,00"____ 6 6 . 3 0 8 . 9 6 

'\. <...----/ 
27.29 1~5.90~37.9~ 457.12 

2 . 5 3 \~ : 07 2 ... ,60 2,0 . 0 V 66. 3 0 >10 

17.46 ~46~.~;;\.9.0 457.12 

~!0~ 0.\04 v,. 0,5'-.../20.00 66.30 >10 
Y3.87~ 0.26 14~3 137.90 457.12 

9 \1.4;. "o,o}· ~.52 20.00 66.30 

1'\"9~2S\.AO.47 137.90 457.12 

>10 

10~1~~ ~o \, 1.,55 3.55 20.00 66.30 
~ ~~0.68 24.48 137.90 457.12 

>10 

11 1.37 0.53 1.90 20.00 66.30 >10 

12 

13 

I 2-194 

9.~4 3.63 13.07 137.90 457.12 

0.78 0.52 
5.38 3.61 

1. 74 0.98 
11.97 6 . .73 

1. 31 20.00 66.30 >10 
9.00 137.90 457.12 

2.71 20.00 66.30 >io 
18.70 137.90 457.12 
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14 1.63 1.02 2.65 20.00 66.30
11.23 7.04 18.27 137.90 457.12

15 5.12 5.48 10.60 20.00 66.30
35.28 37.78 73.06 137.90 457.12

16 5.01 3.63 8.64 20.00 66.30
34.57 25.00 59.57 137.90 457.12

17 4.21 2.92 7.13 20.00 66.30
29.05 20.10 49.15 137.90 457.12

18 4.05 3.40 7.45 20.00 66.30
27.90 23.46 51.36 137.90 457.12

19 5.06 5.27 10.33 20.00 66.30
34.88 36.32 71.20 137.90 457.12

>10

5.26

6.67

20 4.49 4.89 9.38 20.00 66.30
30.97 33.70 64.67 137.90 457.12"

21 0.37 0.49 0.86 20.00 66.30
2.56 3.37 5.92 137.90 4,57.12

22 3.39 2.46 5.85 20.00 66.30
23.40 16.94 40.34 137.-90 .57.12

Min MS: 2.751, Location- 4., Comnat- Pm+Pb

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 1. 63 1. 02 2.65 20.00 66.30 >10 
11.23 7.04 18.27 137.90 457.12 

15 5.12 5.48 10.60 20.00 66.30 5.26 
35.28 37.78 73.06 l37.90 457.12 

16 5.01 3.63 8.64 20.00 66.30 6.67 
34.57 25.00 59.57 l37.90 457.12 

17 4.21 2.92 7.l3 20.00 66.30 8.30 
29.05 20.10 49.15 l37.90 457.12 

18 4.05 3.40 7.45 20.00 66.30 7.90 
27.90 23.46 51. 36 l37.90 457.12 

19 5.06 5.27 10.33 20.00 66.30 5.42 
34.88 36.32 71.20 l37.90 457.12 

20 4.49 4.89 9.38 20.00 66.30 
30.97 33.70 64.67 l37.90 457.12 

21 0.37 0.49 0.86 20.00 66.(0 >10 
2.56 3.37 5.92 137 . 9~"'57. ~2 

22 3.39 2.46 5.85 20.00 6~0 
23.40 16.94 40.21..·90 457.12 

Min MS: 2.751, Locat;on<9 )mb~~n Pm+Pb 
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Table 2-82. Load Combination 304, Head-On Drop Orientation at -400F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Load Cases: 304, 105, 202, 211
30-ft. Head-On Drop at -40 0 F, Low Temperature

-40°F Ambient, Maximum Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb

1 4.78 2.69 7.47
32.97 18.51 51.48

Sm

20.00
137.90

Su

70.00
482.63

2 2.44 0.06 2.50 20.00 70.00
16.84 0.39 17.23 137.90 482.63'

3 1.32 0.02 1.34 20.00
9.07 0.14 9.21 137.90

70.

4 9.94 10.87 20.81
68.57 74.93 143.50

20.

5 5.05 7.74
34.84 53.33

12.7 .47

6 1.69 2.01
11.64 13.88

>10

7 1.08
7.42

70.00
482.63

>10

8 /20.00 70.00
137.90 482.63

>10

9 ,0.93 20.00 70.00
6.43 137.90 482.63

>10

0\%2 1.87 20.00 70.00
•4.96 12.87 137.90 482.63

>10

1 0.43 1.34 20.00 70.00
2.96 9.24 137.90 482.63

>10

12 0.56 0.97 1.53 20.00 70.00
3.89 6.67 10.56 137.90 482.63

13 1.16 0.73 1.89 20.00 70.00
8.02 5.00 13.03 137.90 482.63

>10

>10

1 2-196
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Table 2-82. Load Combination 304, Head-On Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Cases: 304, 105, 202, 211 
30-ft. Head-On Drop at -40°F, Low Temperature 
-40°F Ambient, Maximum Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

4.78 
32.97 

2.44 
16.84 

1. 32 
9.07 

Pb 

2.69 
18.51 

0.06 
0.39 

0.02 
0.14 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

7.47 20.00 70.00 
51.48 137.90 482.63 

2.50 20.00 70.00 

, ~ 

MS 

8.37 

4 9.94 
68.57 

17.23 137.90 482.63 

1.34 20.00 70.~0 
9.21 137. 9K4'82. 63 

10.87 20.81 20.00 70.00 r-2.36 
74.93 143.50 13~~0 482.63 ~ 

7.74 12.79/2.0.0~ ~O'Ov4 .. 47 5 / / '1 

6 

5.05 
34.84 

1. 69 

53.33 88/17 V.90 c----48~ 

2. 01 ~70 20.,0°------.70.0'0 >10 
" " ./ 1~5.52~37.9~ 482.63 11.64 

7 1. 08 
7.42 

'/ . ~
. 03 h.11 2.0.00/ 70.00 

o. 20\5c' ~13~'0 482.63 

8 ~0/9~ 0,,00 0.9/l~20.00 70.00 
6.7~ ~0.01 6~1 137.90 482.63 

9 0.9~ 0~0~ ).93 20.00 70.00 

\4~.~~V6.43 137.90 482.63 

10~;~:\ "'o'~72 1. 87 20.00 70.00 
, ~~4.96 12.87 137.90 482.63 

11 0.91 0.43 1.34 20.00 70.00 

" 6.2~ 2.96 9.24 137.90 482.63 

12 0.56 0.97 1. 53 20.00 70.00 
3.89 6.67 10.56 137.90 482.63 

13 1.16 0.73 1. 89 20.00 70.00 
8.02 5.00 13.03 137.90 482.63 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

o 
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14 0.97
6.69

15 2.02
13.92

16 1.74
12. 00

17 1.80
12.43

18 2.96
20.44

19 2.90
19.98

20 1.97
13.62

21 1.18
8.14

22 1.25
8.65

0.58
4.03

0.29
2.01

1.35
9.30

1.99
13.75

3.98
27.45

2.75
18.99

3.55
24.45

0.48
3.33

1.00
6.87

1.55
10.71

2.31
15.94

3.09
21.30

3.80
26.18

6.94
47.88

5.65
38.97

5.52
38.07

1.66
11.47

2.25
15.52

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482 . 63'

70.(00

>10

>10

>10

Min MS: 2.363, Local Pm+Pb
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14 0.97 0.58 1. 55 20.00 70.00 >10 
6.69 4.03 10.71 137.90 482.63 

15 2.02 0.29 2.31 20.00 70.00 >10 
13.92 2.01 15.94 137.90 482.63 

16 1. 74 1. 35 3.09 20.00 70.00 >10 
12.00 9.30 21. 30 137.90 482.63 

17 1. 80 1. 99 3.80 20.00 70.00 >10 
12.43 13.75 26.18 137.90 482.63 

18 2.96 3.98 6.94 20.00 70.00 9.08 
20.44 27.45 47.88 137.90 482.63 

19 2.90 2.75 5.65 20.00 70.00 
19.98 18.99 38.97 137.90 482.63 

I 
20 1. 97 3.55 5.52 20.00 70.00 

13.62 24.45 38.07 137.90 482.63 

21 1.18 0.48 1. 66 20.00 70 .~O >10 
8.14 3.33 11. 47 13 7. 9 ~4'8zr3 

22 1. 25 1. 00 2.25 20.00 70.00 
8.65 6.87 15.52 1n .. 90 4~ 

Min MS: 2.363, .L0 Jrnb . Pm+Pb Locat~on: , S9 lnat~~rr: 
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Table 2-83. Load Combination 305, Side Drop Orientation at -400F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Load Cases: 305, 105, 202, 211
30-ft. Side Drop + Slap-Down at -40 0 F, Low Temperature
-40°F Ambient, Maximum Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 6.83
47.11

Pb

2.99
20.61

Pm+Pb

9.82
67.72

Sm

20.00
137.90

Su

70.00
482.63

2 2.75 1.94 4.69 20.00 70.00
18.97 13.38 32.35 137.90 482.63'

3 6.27 2.13 8.40 20.00 70 (00
43.23 14.70 57.93 137.90 41'82.63

4 6.33 2.79 9.12 20.00 70.00
43.64 19.21 62.85 13-7.--90 482.63

5 6.51 1.63 8.1 20 00 70.0,0
44.90 11.22 56.112 137)90 482.63

6 5.49 0.99' 6.48 20.-00 70 0'0
37.84 6.83 44.67 137$ 90 4863

7 3.56 0 .31 X.8 210.00 70.00
24.57 \2 .11>ý 26 .6'8_ 13 7.X90 482.63

.37

7.75

>10

8 8/20.00 70.00

137.90 482.63
>10

9 3.87 20.00 70.00
6.67 137.90 482.63

>10

11,i8 5.50 20.00 70.00
8.13 37.94 137.90 482.63

>10

1.64 5.80 20.00 70.00
11.32 39.98 137.90 482.63

>10

12 3.09 0.34 3.43 20.00 70.00
21.30 2.34 23.63 137.90 482.63

13 5.72 0.57 6.28 20.00 70.00
39.42 3.90 43.32 137.90 482.63

>10

7.40

I 2-198
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Table 2-83. Load Combination 305, Side Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Cases: 305, 105, 202, 211 
30-ft. Side Drop + Slap-Down at -40°F, Low Temperature 
-40°F Ambient, Maximum Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Lac 

1 

2 

3 

Pm 

6.83 
47.11 

2.75 

Pb 

2.99 
20.61 

1. 94 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

9.82 20.00 70.00 
67.72 137.90 482.63 

4.69 20.00 70.00 
18.97 13.38 32.35 137.90 482.63 

6.27 2.13 8.40 20.00 70.~0 

MS 

6.03 

6.66 
43 . 23 14 . 70 57 . 93 13 7 . 9 ~'8 2 . 63 

6.33 2.79 9.12 20.0~7~0 r-o.58 
43.64 19.21 62.85 13~~0 482.63 ~ 

4 

5 6.51 1.63 8. 7.0.\0) ~O,\ /6.37 

44.90 11.22 5~-1.2 V.~~ L48~ V 

5 . 49 0 . 99' 6. 4...8 20 (OO----:?O ;}) 0 7 . 75 
37.84 ~4.67~37.90 482.63 

6 

3.56 \~:31 3--•• 87 2.0.0~ 70.00 
24.57 ~11~.6~lS\.9.0 482.63 

7 

8 ~(~~ 0 \30 v,. Oa"-J20. 00 70.00 
Y8.8~ ~2.04 20~7 137.90 482.63 

9 \3.5~ 0,3} ).87 20.00 70.00 

24~~55~ 2~~~26.67 137.90 482.63 

"~2:)2 \ ),.18 5.50 20.00 70.00 
,~1 8.13 37.94 137.90 482.63 

11 4.16 1.64 5.80 20.00 70.00 
): 

~66 11.32 39.98 137.90 482.63 

12 3.09 0.34 3.43 20.00 70.00 
21. 30 2.34 23.63 137.90 482.63 

13 5.72 0.57 6.28 20.00 70.00 
39.42 3.90 43.32 137.90 482.63 

>10 

>10 

>10 

>10 

>10 

>10 

7.40 

o 
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14 5.55 1.32 6.87 20.00 70.00 7.65
38-25 9.10 47.36 137.90 482.63

15 3.19 0.39 3.58 20.00 70.00
22.01 2.69 24.70 137.90 482.63

16 5.17 0.67 5.84 20.00 70.00
35.67 4.62 40.29 137.90 482.63

17 5.09 0.63 5.72 20.00 70.00
35.09 4.35 39.44 137.90 482.63

18 5.60 0.66 6.27 20.00 70.00
38.64 4.57 43.21 137.90 482.63

19 6.12 0.79 6.90 20.00 70.00
42.18 5.41 47.60 137.90 482.63

20 4.80 0.83 5.63 20.00 70.00
33.10 5.74 38.84 137.90 482.63'

21 3.02 0.42 3.43 20.00 70 !00
20.80 2.87 23.66, 137.90 /4,82.6E

22 3.43 0.35 3.78 20.00 70.00
23.67 2.43 26.10 13-7-.190 82.63

>10

8.28

Min MS: 6.025, Pm

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 5.55 1. 32 6.87 20.00 70.00 7.65 
38~25 9.10 47.36 137.90 482.63 

15 3.19 0.39 3.58 20.00 70.00 >10 
22.01 2.69 24.70 137.90 482.63 

16 5.17 0.67 5.84 20.00 70.00 8.28 
35.67 4.62 40.29 137.90 482.63 

17 5.09 0.63 5.72 20.00 70.00 8.43 
35.09 4.35 39.44 137.90 482.63 

18 5.60 0.66 6.27 20.00 70.00 7.56 
38.64 4.57 43.21 137.90 482.63 

19 6.12 0.79 6.90 20.00 70.00 6.85 
42.18 5.41 47.60 137.90 482.63 

20 4.80 0.83 5.63 20.00 70.00 9'.00 .-
33.10 5.74 38.84 137.90 482.63 

21 3.02 0.42 3.43 20.00 70.(0 >10 
20,80 2.87 23.66 1379~4~3 

22 3.43 0.35 3.78 20.00 70.00 
23.67 2.43 26.10 131-•. 90 .~ 

Min MS: Locati~ ~mbinati0"' 6.025, Pm 
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Table 2-84. Load Combination 306, CglCorner Drop Orientation at -400F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-100

Load Cases: 306, 105, 202, 211
30-ft. Cg/Corner Drop at -40 0 F, Low Temperature
-40OF Ambient, Maximum Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 3.43
23.67

Pb

1.86
12.81

Pm+Pb

5.29
36.49

Sm

20.00
137.90

Su

70.00
482.63

2 1.69 0.24 1.93 20.00 70.00
11.64 1.68 13.32 137.90 482.63/

3 1.09 0.28 1.37 20.00 70 .00

7.51 1.93 9.44 137.90 4,82.63

4 5.95 2.17 8.12 20.00 70.00

41.00 14.98 55.98 13.7--90 4.82.63

5 3.87 1.81 5.68/ 20.00 70.00

26.69 1.7 39/16 137)~90 4.82.63>

6 3.61 1.25 4.85 20.-.60 70.00
24.87 8.60 33.47 137\>90 48'2<63

7 32.30 0.508 32338 2-0.01o0 70.00

22.74 \ .5 8-- *23 .3 2-- 13 7\90 482.63

10

>10

>10

/20.00 70.00
137.90 482.63

>10

.86 20.00 70.00

.86 137.90 482.63
>10

0%'8'5 2.48 20.00 70.00

\5.83 17.07 137.90 482.63
>10

0.41 1.58 20.00 70.00

2.80 10.88 137.90 482.63
>10

12 0.45 0.17 0.62 20.00 70.00
3.09 1.16 4.25 137.90 482.63

13 1.33 0.44 1.77 20.00 70.00
9.17 3.05 12.22 137.90 482.63

>10

>10

1 2-200
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Table 2-84. Load Combination 306, CglCorner Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Cases: 306, 105, 202, 211 
30-ft. Cg/Corner Drop at -40°F, Low Temperature 
-40°F Ambient, Maximum Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

3.43 
23.67 

1. 69 
11. 64 

1. 09 
7.51 

Pb 

1. 86 
12.81 

0.24 
1. 68 

0.28 
1. 93 

stress (ksi/MPa) 
----------------

Pm+Pb Sm Su 

5.29 20.00 70.00 
36.49 137.90 482.63 

1. 93 20.00 70.00 

MS 

>10 

4 5.95 
41. 00 

5 3.87 
26.69 

2.17 
14.98 

1. 81 
12.47 

13.32 137.90 482.63 

1.37 20.00 70.(0 
9.44 13 7. 9 ~'82 . b 

8.12 20.0~ 7~SO'07 
55. 98 13_7~0 4.82.63 

5.68/'.0. 0:L ~O.O >10 
/ / ') 

31/16 (137/90 4.82.63 

~ v. ~-J 
4.85 20.,00 ____ 70.0'0 

" ,,----- / 24.87 8.60 33.47~37.90 48'2.63 

3.30 \~3'38 ~o.o~ 70.00 

22 ~74 ~ 58~. 3~lS"9'0 482.63 

3.61 1.2,5 6 

7 

8 ~. 5~ 0,,05 \/;.6'.2"-./20.00 70.00 
(17.7: ~0.36 18(Q9 137.90 482.63 

9 ~1.8f 0~04 /\.86 20.00 70.00 
137.90 482.63 

1 O~~)~~ ~ 3 0\,8'5 2 . 48 20 . 00 70 . 00 
~ ~24 5.83 17.07 137.90 482.63 

11 1.17 0.41 1.58 20.00 70.00 
8.0~ 2.80 10.88 137.90 482.63 

12 0.45 0.17 0.62 20.00 70.00 
3.09 1.16 4.25 137.90 482.63 

13 1. 33 0.44 1. 77 20.00 70.00 
9.17 3.05 12.22 137.90 482.63 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

0 

I 2-200 AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

• 

• 

• 



14 1.25 0.35 1.60 20.00 70.00
8.61 2.39 11.00 137.90 482.63

15 2.28 0.32 2.61 20.00 70.00
15.73 2.23 17.97 137.90 482.63

16 3.91 0.53 4.44 20.00 70.00
26.95 3.64 30.59 137.90 482.63

17 3.70 0.80 4.50 20.00 70.00
25.52 5.50 31.02 137.90 482.63

18 3.13 0.87 4.00 20.00 70.00
21.55 5.99 27.55 137.90 482.63

19 2.99 1.03 4.02 20.00 70.00
20.63 7.09 27.73 137.90 482.63

>10

>10

>10

20 3.00 0.70 3.69 20.00
20.67 4.80 25.47 137.90

21 0.26 0.12 0.38 20.00
1.79 0.84 2.63 137.90

22 2.34 0.25 2.58 20.00

16.10 1.70 17.80 137i-.90

Min MS: 7.071, Location: :/4

70.00
482 . 63'

70.(00

Pm

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 1. 25 0.35 1. 60 20.00 70.00 >10 
8.61 2.39 11. 00 137.90 482.63 

15 2.28 0.32 2.61 20.00 70.00 >10 
15.73 2.23 17.97 137.90 482.63 

16 3.91 0.53 4.44 20.00 70.00 '>10 
26.95 3.64 30.59 137.90 482.63 

17 3.70 0.80 4.50 20.00 70.00 >10 
25.52 5.50 31. 02 137.90 482.63 

18 3.13 0.87 4.00 20.00 70.00 >10 
21. 55 5.99 27.55 137.90 482.63 

19 2.99 1. 03 4.02 20.00 70.00 
20.63 7.09 27.73 137.90 482.63 

20 3.00 0.70 3.69 20.00 70.00 
20.67 4.80 25.47 137.90 482.63 

21 0.26 0.12 0.38 20.00 70 .~O >10 
1. 79 0.84 2.63 

137 . 9K48~1' 
22 2.34 0.25 2.58 20.00 70.00 

16.10 1. 70 17.80 1 n .. 9 0 .~ 

Locat~ )mbinat>~' Min MS: 7.071, Pm 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-85. Load Combination 310, Additional Increased External Pressure (290 psi),
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Load Cases: 204, 101, 211
Additional Increased External Pressure, 2 MPa (290 psia)
100OF Ambient, Maximum Decay Heat
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 0.75
5.19

Pb

0.95
6.56

Pm+Pb

1.70
11.75

Sm

20.00
137:90

Su

70.00
482.63

2 0.19 0.03 0.22 20.00 70.00
1.29 0.21 1.51 137.90 482.63

3 0.18 0.12 0.30 20.00 70
1.25 0.82 2.07 137.90 482

4 6.25 11.56 17.80 20.00 70'
43.06 79.68 122.74 137.90 482

5 6.38 9.75 16.13 20.00 70,
43.98 67.20 111.18 //13-2.90 482

2.50 4.07 65.7 -2,0.00 70

17.22 28.06 45.27 137.-90 482

7 1.26 0./02- . 20.000 70
8.69 /0.14 8%.8_3 13,7.90> 482

0
9.66

.00 >10

.63

8 1.26 .00

.90
70.00 >10

482.63

70.00 >10

482.63

70.00 >10

9 .28 20.00
.80 137.90

1.89 20.00
13.02 137.90 482.63

0.47 1.23 20.00 70.00
3.23 8.48 137.90 482.63

>10

12 i.67 2.42 4.09 20.00 70.00
11.53 16.70 28.23 137.90 482.63

>10

13 1.29 1.36 2.64 20.00 70.00
8.87 9.35 18.22 137.90 482.63

>10
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Table 2-85. Load Combination 310, Additional Increased External Pressure (290 psi), 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Cases: 204, 101, 211 
Additional Increased External Pressure, 2 MPa (290 psia) 
100°F Ambient, Maximum Decay Heat 
Fabrication Stress 

, Stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb Sm Su MS 

1 0.75 0.95 1. 70 20.00 70.00 
5.19 6.56 11. 75 137:90 482.63 

2 0.19 0.03 0.22 20.00 70.00 
1. 29 0.21 1. 51 137.90 482.63 

3 0.18 0.12 0.30 20.00 70.\00 >10 
1. 25 0.82 2.07 137.90 482.\63 

4 6.25 11. 56 17.80 20.0000\.00 
43.06 79.68 122.74 137.9~2.'63 

5 6.38 9.75 16.13 2 0 . 0 0 7 0,. 0 0 3.34 
43.98 67.20 111.18 13-7) 90 482 \3 

6 2.50 4 . 07 /s 7 ~,o. 00 70 . 0'91 9.66 
17 .22 28. 06 4~27 137 .,90~6'3 

~ ~ ~ . 
7 1. 26 ~/02~1.28 2~ 70.00 >10 

8.69 \0.14 8'o_~.90 482.63 

8 1. 26 \ 00 1. 2 6 ~O·. 00 70 . 00 >10 

9 1.26 0.02 {,8 20.00 70.00 >10 

~ V' 482.63 8.S8 0.12 8.80 137.90 

~"P~\ 1.S9 
20.00 70.00 >10 

~13 4"S9 13 . 02 137.90 482.63 

20.00 70.00 >10 1-1 0.7'6 0.47 1.23 

~5~5 3.23 8.48 137.90 482.63 

12 /.7 2.42 4.09 20.00 70.00 >10 
11. 53 16.70 28.23 137.90 482.63 

13 1. 29 1. 36 2.64 20.00 70.00 >10 
8.87 9.35 18.22 137.90 482.63 

Q 
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0

14 .0.97 0.62 1.58 20.00 70.00
6.66 4.25 10.91 137.90 482.63

15 4.03 0.08 4.11 20.00 70.00
27.78 0.57 28.35 137.90 482.63

16 0.80 1.16 1.96 20.00 70.00
5.50 8.02 13.53 137.90 482.63

17 0.57 1.01 1.58 20.00 70.00
3.94 6.96 10.91 137.90 482.63

18 0.67 1.18 1.85 20.00 70.00
4.62 8.13 12.75 137.90 482.63

19 0.95 1.13 2.08 20.00 70.00
6.52 7.81 14.33 137.90 482.63

>10

>10

>10

20 1.01 1.27 2.29 20.00 70.00
6.98 8.78 15.77 137.90 482.63'

21 1.91 0.95 2.87 20.00 70 00
13.19 6.58 19.77 137.90 482.63

22 1.83 0.90 2.73 20.00 70.00
12.64 6.19 18.83 13i -.-90 482.63

Min MS: 2.932, Location: 4, C$Inbinat/ 'ý Pm+Pb

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 0.97 0.62 1. 58 20.00 70.00 >10 
6.66 4.25 10.91 137.90 482.63 

15 4.03 0.08 4.11 20.00 70.00 >10 
27.78 0.57 28.35 137.90 482.63 

16 0.80 1.16 1. 96 20.00 70.00 >10 
5.50 8.02 13.53 137.90 482.63 

17 0.57 1. 01 1. 58 20.00 70.00 >10 
3.94 6.96 10.91 137.90 482.63 

18 0.67 1.18 1.85 20.00 70.00 >10 
4.62 8.13 12.75 137.90 482.63 

19 0.95 1.13 2.08 20.00 70.00 
6.52 7.81 14.33 137.90 482.63 

20 1. 01 1. 27 2.29 20.00 70.00 
6.98 8.78 15.77 137.90 482.63 

21 1. 91 0.95 2.87 20.00 70.(0 >10 
13.19 6.58 19.77 137 .9~4'82. b 

22 1. 83 0.90 2.73 20.00 7~0 
12.64 6.19 18.83 137-.. 90 4~ 

Min MS: 2.932, Locat~ ~mbinati~n' Pm+Pb 
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Table 2-86. Load Combination 311, 4-if. Drop onto Rod,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Load Cases: 311, 101, 201, 211
4-ft. Drop onto Rod
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 1.24
8.52

Pb

0.86
5.95

Pm+Pb

2.10
1.4.47

Sm

20.00
137.90

Su

70.00
482.63

2 0.35 0.13 0.48 20.00 70.00
2.41 0.88 3.28 137.90 482.63/

3 0.14 0.04 0.17 20.00 70.(00
0.95 0.25 1.20 137.90 /4'82.63

4 6.11 9.06 15.17 20.00 70.00
42.14 62.46 104.60 13,7--90 482.63

5 5.74 8.08 13.82/2.0.00 70.0.0
39.58 55.73 3 13790 48"2.6

6 2.91 2.36 5.27 20-~00 70.0'0
20.04 16.28 36.32\ 137.~90 4852.63

.06

>10

7 1.15
7.96

70.00
482.63

>10

8 7,8",/20.00 70.00
41 137.90 482.63

>10

9 10.52 20.00 70.00
3.60 137.90 482.63

>10

1%,29 2.48 20.00 70.00
8.91 17.13 137.90 482.63

>10

11 0.32 1.22 20.00 70.00
2.20 8.39 137.90 482.63

>10

I

12 0.88 0.96 1.84 20.00 70.00
6.09 6.61 12.71 137.90 482.63

13 1.64 1.54 3.18 20.00 70.00
11.31 10.60 21.92 137.90 482.63

>10

>10

I 2-204
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Table 2-86. Load Combination 311, 4-ft. Drop onto Rod, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Cases: 311, 101, 201, 211 
4-ft. Drop ,onto Rod 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

1. 24 
8.52 

0.35 
2.41 

0.14 
0.95 

Pb 

0.86 
5.95 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

2.10 20.00 70.00 
14.47 137.90 482.63 

0.13 0.48 20"00 70.00 
0.88 3.28 137.90 482.63 

0.04 0.17 20.00 70.'0 

MS 

>10 

4 6.11 
42.14 

o . 25 1. 20 13 7 . 9 ~'82 . 63 

9.06 15.17 2D.D~ 7~D r-'.61 
62.46 104.60 13~~0 482.63 ~ 

8.08 13.~20D.D) ~.'!.-. /4.06 5 

6 

7 

8 

5.74 
39.58 

2.91 
20.04 

1.15 
7.96 

55.73 95131 ~9~L48~V 
2 . 3 6 ~2 7 2 0 .,00___ 70/. 0'0 " \---. 16.28 36.32~37.90 482.63 

~~h'17 2'0.0~ 70.00 
0.13\>.' 0~137~9'0 482.63 

'/ 

~ \ 
~f'Z~8 0.\00 O. 7r8"-J20. 00 70.00 

<
5.40 0.00 5~1 137.90 482.63 

9 0.5~ 0~02 0.52 20.00 70.00 
482.63 

10~~.19 1.,2'9 2.48 20.00 70.00 
8.22 8.91 17.13 137.90 482.63 

11 0.90 0.32 1.22 20.00 70.00 
6.~9 2.20 8.39 137.90 482.63 

12 0.88 0.96 1. 84 20.00 70.00 
6.09 6.61 12.71 137.90 482.63 

13 1. 64 1. 54 3.18 20.00 70.00 
11.31 10.60 21. 92 137.90 482.63 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 
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14 1.61

11. 10

15 33.29
229.53

16 8.43
58.11

17 5.15
35.48

18 3.23
22.25

19 4.74
32.67

20 4.61
31.75

21 0.42

2.86

22 14.41
99.35

1.52
10.46

6.23
42.97

12.12
83.57

8.59
59.21

3.39
23.36

6.79
46.83

7.84
54.05

0.83
5.70

11.66
80.38

3.13
21.56

39.52
272.50

20.55
141.68

13.73
94.69

6.61
45.61

11.53
79.50

12.44
85.80

1. 24
8.57

26.07
179.74

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00<

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482 . 63"

70.(00

>10

0.44

2.41

Min MS: 0.442, Loca' PM
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14 1. 61 1. 52 3.13 20.00 70.00 >10 
11.10 10.46 21. 56 137.90 482.63 

15 33.29 6.23 39.52 20.00 70.00 0.44 
229.53 42.97 272.50 137.90 482.63 

16 8.43 12.12 20.55 20.00 70.00 2.41 
58.11 83.57 141. 68 137.90 482.63 

17 5.15 8.59 13.73 20.00 70.00 4.10 
35.48 59.21 94.69 137.90 482.63 

18 3.23 3.39 6.61 20.00 70.00 9.58 
22.25 23.36 45.61 137.90 482.63 

19 4.74 6.79 11. 53 20.00 70.00 5.07 
32.67 46.83 79.50 137.90 482.63 

20 4.61 7.84 12.44 20.00 70.00 
31.75 54.05 85.80 137.90 482.63 

21 0.42 0.83 1. 24 20.00 70.~0 >10 
2.86 5.70 8.57 137. 9~4.82. 63 

22 14.41 11. 66 26.07 20.00 7~0 ~.69 
99.35 80.38 179.74 1 n .. 9 0 4~ 

Min MS: 0.442, Locat~ ~mbinati~' Pm 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-87. Load Combination 312, 4-ft. Drop onto Rod at -400F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Load Cases: 311, 104, 201, 211
4-ft. Drop onto Rod
-40°F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 1.24 0.86 2.10 20.00 70.00 >10

8.52 5.95 14.47 137.90 482.63

2 0.35 0.13 0.48 20.00 70.00 >10

2.41 0.88 3.28 137.90 482.6314

3 0.14 0.04 0.17 20.00 70 001 >10
0.95 0.25 1.20 137.90 482.63

6.11 9.06 15.17 20.00 70.00 3.61

42.14 62.46 104.60 137- -0 4.82.63

5 5.74 8. 108 13.82//2Z0.00 70.0.,0 4.060
39.58 55.73 95/,31 137' 90 4-82.63\/

6 2.91 2.36 5.27 20-00 '70 0'0 >10
20.04 16.28 36.32 137"90 482.63

1.15 0.02 1--17 2,0.00 70.00 >10

7.96 0 13 8.09 137'90 482.63

*8 078 0.00 0.7,8_20.00 70.00 >10

5.40 0.00 5./41 137.90 482.63

9 0.5'1 0.012 0.52 20.00 70.00 >10
3.50 0.11 3.60 137.90 482.63

0 1.19 .2'9 2.48 20.00 70.00 >10

0\-8.22 8.91 17.13 137.90 482.63

11 0.90 0.32 1.22 20.00 70.00 >10

6.1Y9 2.20 8.39 137.90 482.63

12 0.88 0.96 1.84 20.00 70.00 >10

6.09 6.61 12.71 137.90 482.63

13 1.64 1.54 3.18 20.00 70.00 >10

11.31 10.60 21.92 137.90 482.63

2-206 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

Table 2-87. Load Combination 312, 4-ft. Drop onto Rod at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Cases: 311, 104, 201, 211 
4-ft. Drop onto Rod 
-40°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

1. 24 
8.52 

0.35 
2.41 

0.14 
0.95 

Pb 

0.86 
5.95 

0.13 
0.88 

0.04 
0.25 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

2.10 20.00 70.00 
14.47 137.90 482.63 

0.48 20.00 70.00 

:::: 1::::: 4:::,: 

MS 

>10 

>10 

4 6.11 
42.14 

1. 20 137.9/4'82. b 
9.06 15.17 2D.D~ 7~D r-3.61 

62.46 104.60 13,7-,-.90 '1.82. 63 ~ 

13.~20D.D) ~o~ /4-.D6 
95/31 (137)~~ lA82.63V 

5 

6 

7 

8 

5.74 
39.58 

8.08 
55.73 

7· V '.~ 
2.91 2. 36 ~27 20._00 ___ 70/.0'0 " ,,----, 

20.04 16.28 36.32~37.90 482.63 

1.15 \o~h-17 2-D.D~ 7D.DD 
7.96 ~'~8.D~13n9-D 482.63 

" « 
g/7.~8 0\00 \/0. 7/8"J'?a'. 00 70.00 

<
5.40 0.00 5<41 137.90 482.63 

9 70.00 
137.90 482.63 

10~~~ 19 1.,2'9 2.48 20.00 70.00 
~ ~22 8.91 17.13 137.90 482.63 

11 0.90 0.32 1.22 20.00 70.00 
6.Y~ 2.20 8.39 137.90 482.63 

12 0.88 0.96 1. 84 20.00 70.00 
6.09 6.61 12.71 137.90 482.63 

13 1. 64 1. 54 3.18 20.00 70.00 
11. 31 10.60 21. 92 137.90 482.63 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 
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14 1.61 1.52 3.13 20.00 70.00
11.10 10.46 21.56 137.90 482.63

15 33.29 6.23 39.52 20.00 70.00
229.53 42.97 272.50 137.90 482.63

16 8.43 12.12 20.55 20.00 70.00
58.11 83.57 141.68 137.90 482.63

17 5.15 8.59 13.73 20.00 70.00
35.48 59.21 94.69 137.90 482.63

18 3.23 3.39 6.61 20.00 70.00
22.25 23.36 45.61 137.90 482.63

19 .4.74 6.79 11.53 20.00 70.00
32.67 46.83 79.50 137.90 482.63

>10

0.44

2.41

20 4.61 7.84 12.44 20.00 70.00
31.75 54.05 85.80 137.90 482.63'

21 0.42 0.83 1.24 20.00 70. 00
2.86 5.70 8.57 137.90 •82.63

22 14.41 11.66 26.07 20.00 70.00
99.35 80.38 179.74 137-90 482.63

Min MS: 0.442, Loca n:/15 , "Cmbinat: " Pm

I AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 1. 61 1. 52 3.13 20.00 70.00 >10 
11.10 10.46 21. 56 137.90 482.63 

15 33.29 6.23 39.52 20.00 70.00 0.44 
229.53 42.97 272.50 137.90 482.63 

16 8.43 12.12 20.55 20.00 70.00 2.41 
58.11 83.57 141. 68 137.90 482.63 

17 5.15 8.59 13.73 20.00 70.00 4.10 
35.48 59.21 94.69 137.90 482.63 

18 3.23 3.39 6.61 20.00 70.00 9.58 
22.25 23.36 45.61 137.90 482.63 

19 -4.74 6.79 11. 53 20.00 70.00 5.07 -
32.67 46.83 79.50 137.90 482.63 

20 4.61 7.84 12.44 20.00 70.00 
31. 75 54.05 85.80 137.90 482.63 

21 0.42 0.83 1. 24 20.00 70.(0 >10 
2.86 5.70 8.57 137. 9~4.82. k3 

22 14.41 11. 66 26.07 20.00 7~0 ~.69 
99.35 80.38 179.74 137 ... 90 4~ 

Min MS: 0.442, Locat~ ~mbinati~n' Pm 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-88. Load Combination 350, Fire at 30 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Load Cases: 111, 201, 211
Fire at 30 Minutes, 1,4750 F Ambient, Maximum Decay Heat
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm.

1 0.60
4.14

Pb

0.86
5.93

Pm+Pb

1.46
10.07

Sm

20.00
137.90

Su

66.30
457.12

2 0.04 0.03 0.07 17.40 59.20
0.28 0.19 0.47 119.97 408.17

3 0.03 0.02 0.05 20.00
0.17 0.16 0.33 137.90

4 4.94 8.72 13.66 20.00'
34.09 60.09 94.18 137.9ý

5 4.28 6.97 11.24 20.00

29.48 48.05 77.52 13i-790

6 1.66 2.27 (3.93 ý20.00
11.45 15.65 27.10 137.,90-

>10

7 0.29
1.97

66.30
457.12

>10

8 0.28 .00 66.30
.90 457.12

>10

'.30 20.00 66.30
.04 137.90 457.12

>10

1.99 20.00 66.30
13.72 137.90 457.12

>10

0.28 0.90 20.00 66.30
1.96 6.18 137.90 457.12

>10

12 b0'*52 0.41 0.93 20.00 66.30
3.55 2.83 6.39 137.90 457.12

13 1.04 0.92 1.96 20.00 66.30
7.17 6.32 13.50 137.90 457.12

>10

>10

1 2-208
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Table 2-88. Load Combination 350, Fire at 30 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Cases: 111, 201, 211 
Fire at 30 Minutes, 1,475 0 F Ambient, .Maximum Decay Heat 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc Pm Pb Prn+Pb Sm Su MS 

1 0.60 0.86 1. 46 20.00 66.30 >10 
4.14 5.93 10.07 137.90 457.12 

2 0.04 0.03 0.07 17.40 59.20 
0.28 0.19 0.47 119.97 

3 0.03 0.02 0.05 20.00 66.\30 
0.17 0.16 0.33 137.90 457.12 

4 4.94 8.72 13.66 20. 00/)6'. L 
34.09 60.09 94.18 . 137.9~7.12 

5 4.28 6.97 11 . 2 4 2 0 . 0 0 6 6,. 3 0 4.90 
"-29.48 48.05 7/2 13_7) 90 457.1,2 

6 1. 66 2.27 <3.93 <.0.00 66.3''7 >10 
11. 45 15. 65 2~10 137 .,90~J:'2 

~ ~ ~ 7 0.29 ~!01~0.29 2~ 66.30 >10 
1. 97 \0. 0 5 2 .... ,~ .90 457. 12 

8 0.28 0.00 0.28 2~.00 66.30 >10 

9 0.28 0.0~~.30 20.00 66.30 >10 
1.9"6 0.08 2.04 137.90 457.12 

~~8~~· 199 20.00 66.30 >10 

~6 6.,95 13.72 137.90 457.12 

20.00 66.30 >10 N 0.61 0.28 0.90 

~4~2 1. 96 6.18 137.90 457.12 

12 0!s2 0.41 0.93 20.00 66.30 >10 
3.55 2.83 6.39 137.90 457.12 

13 1. 04 0.92 1. 96 20.00 66.30 >10 
7.l7 6.32 13.50 137.90 457.12 

0 
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14 0.98 0.98 1.96 20.00 66.30
6.76 6.78 13.53 137.90 457.12

15 3.84 5.45 9.29 20.00 66.30
26.44 37.58 64.02 137.90 457.12

16 2.32 3.39 5.72 20.00 66.30
16.01 23.40 39.41 137.90 457.12

17 1.64 2.46 4.10 20.00 66.30
11.32 16.94 28.26 137.90 457.12

18 1.94 3.00 4.94 20.00 66.30
13.41 20.68 34.09 137.90 457.12

19 3.11 4.80 7.92 20.00 66.30
21.47 33.11 54.57 137.90 457.12

>10

6.14

>10

20 2.54 4.71 7.25 20.00 66.30
17.53 32.47 50.00 137.90 457.12'

21 0.22 0.47 0.69 20.00 66.30

1.55 3.21 4.76 137.90 457-.'12

22 1.97 2.34 4.31 20.00 66.30
13.59 16.13 29.72 i 90 457.12

Min MS: 3c n: 4, C-,bint " Pm+Pb

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 0.98 0.98 1. 96 20.00 66.30 >10 
6.76 6.78 13.53 137.90 457.12 

15 3.84 5.45 9.29 20.00 66.30 6.14 
26.44 37.58 64.02 137.90 457.12 

16 2.32 3.39 5.72 20.00 66.30 >10 
16.01 23.40 39.41 137.90 457.12 

17 1. 64 2.46 4.10 20.00 66.30 >10 
11.32 16.94 28.26 137.90 457.12 

18 1. 94 3.00 4.94 20.00 66.30 >10 
13.41 20.68 34.09 137.90 457.12 

19 3.11 4.80 7.92 20.00 66.30 
21. 47 33.11 54.57 137.90 457.12 

20 2.54 4.71 7.25 20.00 66.30 
17.53 32.47 50.00 137.90 457.12 

21 0.22 0.47 0.69 20.00 66.(0 >10 
3.21 

I 
1..55 4.76 137. 9~4"'7. <2 

22 1. 97 2.34 4.31 20.00 6~0 
13.59 16.13 29.72 13:7-.-90 457.12 

Min MS: 3.854, Locat0 )mb~~' Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-89. Load Combination 351, Fire at 60 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Load Cases: 112, 201, 211
Fire at 60 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 0.60
4.14

Pb

0.86
5.93

Pm+Pb

1.46
10.07

Sm

20.00
137.90

Su

61.80
426.10

2 0.04 0.03 0.07 18.70 59.70
0.28 0.19 0.47 128.93 411.62

3 0.03 0.02 0.05 20.00 61
0.17 0.16 0.33 137.90 426

4 4.94 8.72 13.66 20.00 66"
34.09 60.09 94.18 137.90 457

5 4.28 6.97 11.24 20.00 66,
29.48 48.05 77.52 13-7.90 457

6 1.66 2.27 (3.93 20.00 61
11.45 15.65 27.,10 137-~90 426

7 0.29 0/.01 0.29 20.00\ 61
1.97 /0.05 2-02 13\7.90/ 426

>10

.80 >10

.10

8 0.28 0'. 00
7.90

9 i.30 20.00
.04 137.90

61.80 >10
426.10

61.80 >10

426.10

61.80 >10

426.10

66.30 >10
457.12

66.30 >10

1.99 20.00
13.72 137.90

0.28 0.90 20.00
1.96 6.18 137.90

12 O'.52 0.41 0.93 20.00
3.55 2.83 6.39 137.90 457.12

13 1.04 0.92 1.96 20.00 66.30
7.17 6.32 13.50 137.90 457.12

>10

1 2-210
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Table 2-89. Load Combination 351, Fire at 60 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Cases: 112, 201, 211 
Fire at 60 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure 1,931kPa (280 psia) 
Fabrication Stress 

Loc 

I 

2 

3 

4 

5 

6 

7 

Pm 

0.60 
4.14 

0.04 
0.28 

0.03 
0.17 

4.94 
34.09 

4.28 
29.48 

1. 66 
11. 45 

Pb 

0.86 
5.93 

0.03 
0.19 

0.02 
0.16 

8.72 
60.09 

6.97 

Stress (ksi/MPa) 
----------------

Pm+Pb Sm Su 
--

1. 46 20.00 61. 80 
10.07 137.90 426.10 

0.07 18.70 59.70 
0.47 128.93 411. 62 

0.05 20.00 61.\80 
0.33 137.90 426.10 

13.66 20. OO~6'. L 
94.18 137.9~7.12 

20.00 66,.30 11. 24 
"-48.05 77.52 13_7) 90 457.1,2 

2.27 l::3 (,0.00 61.89;' 
15 . 65 2 ~1 0 13 7 .,90 __ ~2 .. ~;)'0 

~ ~ ~ 
o . 2 9 ~(O 1 __________ 0 . 2 9 ~ 2 ~ . ~ ~'> 61. 8 0 
1.97 \0.05 2--"0~~ 426.10 

8 0 . 2 8 \ OO~O . 28 2 O' . 00 61 . 80 

9 0.28 0.01 ~o 20.00 61.80 
1.96 0.08~i.04 137.90 426.10 

~~8~~ 1.99 1
2
37

0
.'9

00
0 42616 .. 8100 

~ ~6 6.,95, 13.72 

N ~O . 6"1 0 . 28 0 . 90 2 0 . 00 66 . 30 
~4~2 1.96 6.18 137.90 457.12 

12 0~2 0.41 0.93 20.00 66.30 

13 

3.55 2.83 6.39 131.90 457.12 

1. 04 
7.17 

0.92 
6.32 

1.96 20.00 66.30 
13.50 137.90 457.12 

MS 

>10 

4.90 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

I 2-210 AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

• 

• 

• 



14 0.98 0.98 1.96 20.00 66.30
6.76 6.78 13.53 137.90 457.12

15 3.84 5.45 9.29 20.00 66.30
26.44 37.58 64.02 137.90 457.12

16 2.32 3.39 5.72 20.00 66.30
16.01 23.40 39.41 137.90 457.12

17 1.64 2.46 4.10 20.00 66.30
11.32 16.94 28.26 137.90 457.12

>10

6.14

>10

18 1.94 3.00 4.94
13.41 20.68 34.09

19 3.11 4.80 7.92
21.47 33.11 54.57

20.00 66.30
137.90 457.12

20.00 66.30
137.90 457.12

20 2.54 4.71 7.25 20.00 66.30
17.53 32.47 50.00 137.90 457.12"

21 0.22 0.47 0.69 20.00 66.130
1.55 3.21 4.76 137.90 4,57.'12

22 1.97 2.34 4.31 20.00 66.30
13.59 16.13 29.72 13 90 457.12

Min MS: 3.854, Locatn: 4 (, Combnat- SPm+Pb

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 0.98 0.98 1. 96 20.00 66.30 >10 
6.76 6.78 13.53 137.90 457.12 

15 3.84 5.45 9.29 20.00 66.30 6.14 
26.44 37.58 64.02 137.90 457.12 

16 2.32 3.39 5.72 20.00 66.30 >10 
16.01 23.40 39.41 137.90 457.12 

17 1. 64 2.46 4.10 20.00 66.30 >10 
11.32 16.94 28.26 137.90 457.12 

18 1. 94 3.00 4.94 20.00 66.30 >10 
13.41 20.68 34.09 137.90 457.12 

19 3.11 4.80 7.92 20.00 66.30 
21. 47 33.11 54.57 137.90 457.12 

20 2.54 4.71 7.25 20.00 66.30 
17.53 32.47 50.00 137.90 457.12 

21 0.22 0.47 0.69 20.00 66.(0 >10 
1. 55 3.21 4.76 137. 9~4-S7. ~2 

22 1. 97 2.34 4.31 20.00 ~O 
13.59 16.13 29.72 137-.. 90 457.12 

Min MS: 3.854, Locat4 ~~~n' Prn+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-90. Load Combination 352, Fire at 90 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Load Cases: 113, 201, 211
Fire at 90 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 0.60
4.14

Pb

0.86
5.93

Pm+Pb

1.46
10.07

Sm

20.00
137.90

Su

61.80
426.10

2 0.04 0.03. 0.07 20.00 61.80
0.28 0.19 0.47 137.90 426.10

3 0.03 0.02 0.05 20.00
0.17 0.16 0.33 137.90

4 4.94 8.72 13.66 20.00'
34.09 60.09 94.18 137.90\

5 4.28 6.97 11.24 20.00

29.48 48.05 77.52 13-.90

1.66 2. 027
6 1.66 2.27 (3.93 200

11.45 15.65 27\.10 137.,90.

7 0.29 o .0i• 0.29 0.00'
1.97 /0.05 2%.Q2 13,7.90,

61

>10

61.80
426.10

>10

8 0.28 ,0'. 00 61.80
7.90 426.10

>10

9 .30 20.00 61.80
.04 137.90 426.10

>10

1.99 20.00 61.80
13.72 137.90 426.10

>10

0.28 0.90 20.00 61.80
1.96 6.18 137.90 426.10

>10

12 0'.52 0.41 0.93 20.00 61.80
3.55 2.83 6.39 137.90 426.10

13 1.04 0.92 1.96 20.00 61.80
7.17 6.32 13.50 137.90 426.10

>10

>10

1 2-212

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

Table 2-90. Load Combination 352, Fire at 90 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Cases: 113, 201, 211 
Fire at 90 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

Pm 

0.60 
4.14 

0.04 
0.28 

0.03 
0.17 

4.94 
34.09 

4.28 
29.48 

1. 66 
11. 45 

Pb 

0.86 
5.93 

0.03. 
0.19 

0.02 
0.16 

8.72 
60.09 

6.97 

, 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

1. 46 20.00 61. 80 
10.07 137.90 426.10 

0.07 20.00 61.80 
0.47 137.90 426.10 

0.05 20.00 61.rO 
0.33 137.90 426.10 

13.66 20.00/)1'. ko 
94.18 137.9~6.10 

11.24 20.00 6h.80 
'\. 

48.05 77.52 13~)90 426.bO 

2 . 2 7 l~3 (.0. 00 61 . 8<7 
15.65 27\.10 137 .,90~1'0 

r-- "'" ~ O. 29 ~/01~ O. 29 ""'2~. ~~'> 61. 80 
1.97 \0.05 2"'~V 426.10 

8 0.28 0.00 0.28 2g.00 61.80 

9 0.28 0.0:1. (,0 20.00 61.80 
1. '9'6 0 . 0 8V1. 04 13 7 . 90 426 . 10 

~,"B~~ 1.99 20.00 61.BO 
~ ~6 6.,95 13.72 137.90 426.10 

H '\0 . 61 0 . 28 0 . 90 2 0 . 00 61. 80 
~4~2 1.96 6.18 137.90 426.10 

12 0~2 0.41 0.93 20.00 61.80 

13 

3.55 2.83 6.39 137.90 426.10 

1. 04 
7.17 

0.92 
6.32 

1. 96 
13.50 

20.00 
137.90 

61. 80 
426.10 

MS 

>10 

4.50 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

o 
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14 0.98 0.98 1.96 20.00 61.80
6.76 6.78 13.53 137.90 426.10

15 3.84 5.45 9.29 20.00 66.30
26.44 37.58 64.02 137.90 457.12

16 2.32 3.39 5.72 20.00 66.30
16.01 23.40 39.41 137.90 457.12

>10

6.14

>10

17 1.64 2.46 4.10 20.00
11.32 16.94 28.26 137.90

66.30
457.12

18 1.94 3.00 4.94 20.00 66.30
13.41 20.68 34.09 137.90 457.12

19 3.11 4.80 7.92 20.00 66.30
21.47 33.11 54.57 137.90 457.12

20 2.54 4.71 7.25 20.00
17.53 32.47 50.00 137.90

21 0.22 0.47 0.69 20.00
1.55 3.21 4.76 137.90

22 1.97 2.34 4.31 20.00
13.59 16.13 29.72 137-90

Min MS: 3.524, Location:/ 4),

6.6.30
457 . 12'

66

Pm+Pb
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14 0.98 0.98 1. 96 20.00 61. 80 >10 
6.76 6.78 13.53 137.90 426.10 

15 3.84 5.45 9.29 20.00 66.30 6.14 
26.44 37.58 64.02 137.90 457.12 

16 2.32 3.39 5.72 20.00 66.30 >10 
16.01 23.40 39.41 137.90 457.12 

17 1. 64 2.46 4.10 20.00 66.30 >10 
11. 32 16.94 28.26 137.90 457.12 

18 1. 94 3.00 4.94 20.00 66.30 
13 .41 20.68 34.09 137.90 457.12 

19 3.11 4.80 7.92 20.00 66.30 
21. 47 33.11 54.57 137.90 457.12 

20 2.54 4.71 7.25 20.00 66.30 
17.53 32.47 50.00 137.90 457.12 

21 0.22 0.47 0.69 20.00 66.(0 >10 
1. 55 3.21 4.76 137. 9~"'7. k2 

22 1. 97 2.34 4.31 20.00 ~O 
13.59 16.13 29.2.7 ... 90 057.12 

Min MS: 3.524, Locat"On'~ ~mb~~n' Pm+Pb 
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Table 2-91. Load Combination 353, Fire at 120 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-100

Load Cases: 114, 201, 211
Fire at 120 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 0.60
4.14

Pb

0.86
5.93

Pm+Pb

1.46
10.07

Sm

20.00
137.90

Su

61.80
426.10

2 0.04 0.03 0.07 20.00 61.80
0.28 0.19 0.47 137.90 426.10

3 ,0.03 0.02 0.05 20.00
0.17 0.16 0.33 137.90

4 4.94 8.72 13.66 20.00'
34.09 60.09 94.18 137.9d

5 4.28 6.97 11.24 20.00
29.48 48.05 77.52 13.-790

6 1.66 2.27 <3.93 20.00
11.45 15.65 27.10 137.-90-

>10

7 0.29
1.97

8 0.28 g0. 00
7.90

9 .30 20.00
.04 137.90

61.80 >10
426.10

61.80 >10

426.10

61.80 >10

426.10

61.80 >10

426.10

61.80 >10

426.10

61.80 >10

1.99 20.00
13.72 137.90

0.28 0.90 20.00
1.96 6.18 137.90

12 O'152 0.41 0.93 20.00
3.55 2.83 6.39, 137.90 426.10

13 1.04 0.92 1.96 20.00 61.80
7.17 6.32 13.50 137.90 426.10

>10
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Table 2-91. Load Combination 353, Fire at 120 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Cases: 114, 201, 211 
Fire at 120 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Loc Pm Pb Pm+Pb Sm Su MS 

1 0.60 0.86 1. 46 20.00 61. 80 >10 
4.14 5.93 10.07 137.90 426.10 

2 0.04 0.03 0.07 20.00 61. 80 
0.28 0.19 0.47 137.90 

3 . 0.03 0.02 0.05 20.00 61.\80 
0.17 0.16 0.33 137.90 426.10 

4 4.94 8.72 13.66· 20.00~1',.L 
34.09 60.09 94.18 137.9~6.10 

5 4.28 6.97 11. 24 20.00 61,\80 
29.48 48.05 7/2 13_7) 90 426.W 

6 1. 66 2.27 <3 . 9 3 ~,o. 00 61 . 8~ >10 
11.45 15 . 65 2 ~1 0 13 7 .,90 ____ ~_~)-;0 

.~ ~ ~ 7 0.29 ~!01~0.29 2t3> 61.80 >10 
1. 97 \0. 05 2""0~. 90 426.10 

8 0.28 0.00 0.28 2~.00 61.80 >10 

9 0.28 0.01 (,0 20.00 61.80 >10 

~ \V' 1.9'6 0.08 2.04 137.90 426.10 

~~8~~ 1.99 
20.00 61. 80 >10 

~6 6.,95 13.72 137.90 426.10 

20.00 61. 80 >10 H 0.61 0.28 0.90 

~4~2 1. 96 6.18 137.90 426.10 

12 0!s2 0.41 0.93 20.00 61. 80 >10 
3.55 2.83 6.39. 137.90 426.10 

13 1. 04 0.92 1. 96 20.00 61. 80 >10 
7.17 6.32 13.50 137.90 426.10 
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14 0.98 0.98 1.96 20.00 61.80
6.76 6.78 13.53 137.90 426.10

15 3.84 5.45 9.29 20.00 66.30
26.44 37.58 64.02 137.90 457.12

16 2.32 3.39 5.72 20.00 66.30
16.01 23.40 39.41 137.90 457.12

17 1.64 2.46 4.10 20.00 66.30
11.32 16.94 28.26 137.90 457.12

18 1.94 3.00 4.94 20.00 66.30
13.41 20.68 34.09 137.90 457.12

19 3.11 4.80 7.92. 20.00 66.30
21.47 33.11 54.57 137.90 457.12

>10

6.14

>10

20 2.54 4.71 7.25 20.00 61.80
17.53 32.47 50.00 137.90 426.10"

21 0.22 0.47 0.69 20.00 66.30
1.55 3.21 4.76 137.90 4.57.112

22 1.97 2.34 4.31 20.00 66.30
13.59 16.13 29.72 137-90 4.57.12

Min MS: 3.524, Location/ 4, Combin\at Pm+Pb
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14 0.98 0.98 1. 96 20.00 61. 80 >10 
6.76 6.78 13.53 137.90 426.10 

15 3.84 5.45 9.29 20.00 66.30 6.14 
26.44 37.58 64.02 137.90 457.12 

16 2.32 3.39 5.72 20,00 66.30 >10 
16.01 23.40 39.41 137.90 457.12 

17 1. 64 2.46 4.10 20.00 66.30 >10 
11.32 16.94 28.26 137.90 457.12 

18 1. 94 3.00 4.94 20.00 66.30 >10 
13 .41 20.68 34.09 137.90 457.12 

19 3.11 4.80 7.92 20.00 66.30 
21. 47 33.11 54.57 137.90 457.12 

20 2.54 4.71 7.25 20.00 61. 80 
17.53 32.47 50.00 137.90 426.10 

21 0.22 0.47 0.69 20.00 66.'0 >10 
1. 55 3.21 4.76 137. 9~4"7. b 

22 1. 97 2.34 4.31 20.00 ~O 
13.59 16.13 29.2 ... 90 <57.12 

Min MS: Locat>on:~ ':lmb~on' 3.524, 
v- 'v 
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Table 2-92. Load Combination 354, Fire at 150 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Load Cases: 115, 201, 211
Fire at 150 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 0.60
4.14

Pb

0.86
5.93

Pm+Pb

1.46
10.07

Sm

20.00
137.90

Su

61.80
426.10

2 0.04 0.03 0.07 20.00 61.80
0.28 0.19 0.47 137.90 426.10

3 0.03 0.02 0.05 20.00 61
0.17 0.16 0.33 137.90 426

4 4.94 8.72 13.66 20.00^ 61'
34.09 60.09 94.18 ,137.90 426

5 4.28 6.97 11.24 20.00 61\
29.48 48.05 77.52 13-7.90 426

6 1.66 2.27 <3.93 20.00 61
11.45 15.65 27--. 10 137-.90-,426

>10

7 0.29
1.97

61.80 >10
426.1,0

8 0.28 '.00 61.80
.90 426.10

>10

9 .30 20.00 61.80
.04 137.90 426.10

>10

1.99 20,.00 61.80
13.72 137.90 426.10

>10

0.28 0.90 20.00 61.80
1.96 6.18 137.90 426.10

>10

12 0'.52 0.41 0.93 20.00 61.80
3.55 2.83 6.39 137.90 426.10

13 1.04 0.92 1.96 20.00 61.80
7.17 6.32 13.50 137.90 426.10

>10

>10
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Table 2-92. Load Combination 354, Fire at 150 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Cases: 115, 201, 211 
Fire at 150 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

Pm 

0.60 
4.14 

0.04 
0.28 

0.03 
0.17 

4.94 
34.09 

4.28 
29.48 

1. 66 
11. 45 

Pb 

0.86 
5.93 

0.03 
0.19 

0.02 
0.16 

stress (ksi/MPa) 

Pm+Pb Sm Su 

1.46 20.00 61.80 
10.07 137.90 426.10 

0.07 20.00 61.80 
0.47 137.90 426.10 

0.05 20.00 61.\80 
0.33 137.90 426.10 

8.72 13.66 20.00~'.~0 
60 . 09_ 94 . 18 13 7 . 9 ~ 6 .10 

6.97 11.24 20.00 6h.80 
" 48.05 7/2 13_7) 90 426.1,0 

2 . 27 <3 . 9 3 ~,o. 00 61 . 897 
15. 65 2~10 137 .,90 __ ~2~):'0 

/' "'" ~ o . 29 9--. 0 1~ 0 . 2 9 ~2 ~ . ~ ~> 61. 80 
1.97 \0.05 2"'_0~\/ 426.10 

8 0 . 2 8 \ 0 0 0 . 2 8 ~O·. 00 61. 80 

9 ~.~: ~.:~~~.~~ 1~~:~: 4;~:~: 

~~8~\ 1:99 20.00 61. 80 
~ ~ 6 6".,95 13 . 7 2 13 7 . 9 0 426. 10 

H ~O . 6'1 0 . 28 0 . 90 20 . 00 61. 80 
~4~2 1.96 6.18 137.90 426.10 

12 0!s2 0 . 41 0 . 93 20 . 00 61. 80 

13 

3.55 2.83 6.39 137.90 426.10 

1. 04 
7.17 

0.92 
6.32 

1.96 
13.50 

20.00 61.80 
137.90 426.10 

>10 

>10 

>10 

>10 

>10 

. >10 

>10 

>10 

>10 
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14 0.98
6.76

15 3.84
26.44

16 2.32
16.01

17 1.64
11.32

18 1.94
13.41

19 3.11
21.47

20 2.54
17.53

21 0.22
1.55

22 1.97
13.59

0.98
6.78

5.45
37.58

3.39
23.40

2.46
16.94

3.00
20.68

4.80
33.11

4.71
32.47

0.47
3.21

2.34
16.13

1.96
13.53

9.29
64.02

5.72
39.41

4.10
28.26

4.94
34.09

7.92
54.57

7.25
50.00

0.69
4.76

4.31
29.72

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137 .90

20.00
137.90

20.00
137.90

2 0 .0•<O

61.80
426.10

66.30
457.12

66.30
457.12

66.30
457.12

61.80
426.10

61.80
426.10

61. 80
426. 10'

66.(30

>10

6.14

>10

Min MS: 3.524, Pm+Pb
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14 0.98 0.98 1. 96 20.00 61. 80 >10 
6.76 6.78 13.53 137.90 426.10 

15 3.84 5.45 9.29 20.00 66.30 6.14 
26.44 37.58 64.02 137.90 457.12 

16 2.32 3.39 5.72 20.00 66.30 >10 
16.01 23.40 39.41 137.90 457.12 

17 :)-.64 2.46 4.10 20.00 66.30 >10 
11. 32 16.94 28.26 137.90 457.12 

18 :1...94 3.00 4.94 20.00 61. 80 >10 
13.41 20.68 34.09 137.90 426.10 

19 3.11 4.80 7.92 20.00 61. 80 
21. 47 33.11 54.57 13.7.90 426.10 

20 2.54 4.71 7.25 20.00 61. 80 
17.53 32.47 50.00 137.90 426.10 

21 0.22 0.47 0.69 20.00 66.(0 >10 
I 

1. 55 3.21 4.76 137. 9~"57."2 

22 1. 97 2.34 4.31 20.00 ~O 
13.59 16.13 29.72 137-.. 90 457.12 

Min MS: 3.524, Locat~ ~~~n' Pm+Pb 
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Table 2-93. Load Combination 355, Fire at 180 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-1 00

Load Cases: 116, 201, 211
Fire at 180 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure 1,931 kPa (280 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 0.60
4.14

Pb

0.86
5.93

Pm+Pb

1.46
10.07

Sm

20.00
137.90

Su

61.80
426.10

2 0.04 0.03 0.07 20.00 61.80
0.28 0.19 0.47 137.90 426.10

3 0.03 0.02 0.05 20.00 61
0.17 0.16 0.33 137.90 426

4 4.94 8.72 13.66 20.00 61\
34.09 ý0.09 94.18 137.9 426

5 4.28 6.97 11.24 20.00 61\

29.48 48.05 77.52 13-7.90 426

6 1.66 2.27 <3.93 ý2.0.00 61

11.45 15.65 27.10 137-9-0 426

7 0.29 o6i o0.29 20.00\ 61
1.97 /0.05 2:Q02 13,7.90/ 426

>10

.80 >10

.10

8 0.28 0'.00 61.80
;7.90 426.10

>10

9 .30 20.00 61.80
.04 137.90 426.10

>10

1.99 20.00 61.80
13.72 137.90 426.10

>10

0.28 0.90 20.00 61.80
1.96 6.18 137.90 426.10

>10

12 0'*52 0.41 0.93 20.00 61.80
3.55 2.83 6.39 137.90 426.10

13 1.04 0.92 1.96 20.00 61.80
7.17 6.32 13.50 137.90 426.10

>10

>10
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Table 2-93. Load Combination 355, Fire at 180 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-100 

Load Cases: 116, 201, 211 
Fire at 180 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure 1,931 kPa (280 psia) 
Fabrication Stress 
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14 0.98
6.76

15 3.84
26.44

16 2.32
16.01

17 1.64
11.32

18 1.94
13.41

19 3.11
21.47

20 2.54
17.53

21 0.22
1.55

22 1.97
13.59

0.98
6.78

5.45
37.58

3.39
23.40

2.46
16.94

3.00
20.68

4.80
33.11

4.71
32.47

0.47
3.21

2.34
16.13

1.96
13.53

9.29
64.02

5.72
39.41

4.10
28.26

4.94
34.09

7.92
54.57

7.25
50.00

0.69
4.76

4.31
29.72

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.0

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426. 10'

61.80

>10

5.66

9.81

Min MS: 3.524, Pm+Pb
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14 0.98 0.98 1. 96 20.00 61. 80 >10 
6.76 6.78 13.53 137.90 426.10 

15 3.84 5.45 9.29 20.00 61. 80 5.66 
26.44 37.58 64.02 137.90 426.10 

16 2.32 3.39 5.72 20.00 61. 80 9.81 
16.01 23.40 39.41 137.90 426.10 

17 1. 64 2.46 4.10 20.00 61. 80 >10 
11. 32 16.94 28.26 137.90 426.10 

18 1. 94 3.00 4.94 20.00 61. 80 >10 
13.41 20.68 34.09 137.90 426.10 

19 3.11 4.80 7.92 20.00 61. 80 6.81 
21. 47 33.11 54.57 137.90 426.10 

20 2.54 4.71 7.25 20.00 61. 80 
17.53 32.47 50.00 137.90 426.10 

21 0.22 0.47 0.69 20.00 61.~0 >10 
1. 55 3.21 4.76 137. 9K4~6. ,0 

22 1. 97 2.34 4.31 20.00 6~0 
13.59 16.13 29. ~7_ .. 90 457.12 

Min MS: 3.524, Locat;on'~ ~mb~~n' Pm+Pb 
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2.7.9 Hypothetical Accident Conditions for Air Transport of Plutonium

Note: Not applicable. Plutonium is not an authorized content for the AOS Transport Packaging System.

2.7.10 Hypothetical Accident Conditions for Fissile Material Package
for Air Transport

Note: Not applicable. Fuel is not an authorized content for the AOS Transport Packaging System.

2.8 SPECIAL FORM

This section does not apply to the AOS Transport Packaging System.

2.9 FUEL RODS

This section does not apply to the AOS Transport Packaging SystemI.
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2.7.9 Hypothetical Accident Conditions for Air Transport of Plutonium 

Note: Not applicable. Plutonium is not an authorized content for the ADS Transport Packaging System. 

2.7.10 Hypothetical Accident Conditions for Fissile Material Package 
for Air Transport 

Note: Not applicable. Fuel is not an authorized content for the ADS Transport Packaging System. 

2.8 SPECIAL FORM o 
This section does not apply to the AOS Transport Packaging System. 

2.9 FUEL RODS 

This section does not apply to the AOS Transport Packaging System. 
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2.10 APPENDIX

This appendix presents Load Case, Load Combination, Minimum Margins of Safety (Min MS), and
Free Drop structural evaluation for the following AOS Transport Packaging System models:

" Model AOS-025 Transport Package
* Model AOS-050 Transport Package

* Model AOS-165A Transport Package
* Model AOS-165B Transport Package

This appendix also presents the following information:

0

S

S

LIBRA Finite Element Analysis Program and Verification Problems

Description of LIBRA Files and Post-Processors: AOS Safety Anal•

Properties of Materials References

Data CDs

0

)

V

v
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2.10 APPENDIX 

• This appendix presents Load Case, Load Combination, Minimum Margins of Safety (Min MS), and 

• 

• 

Free Drop structural evaluation for the following AOS Transport Packaging System models: 

• Model AOS-025 Transport Package 

• Model AOS-050 Transport Package 

• Model AOS-165A Transport Package 

• Model AOS-165B Transport Package 

This appendix also presents the following information: 

• LIBRA Finite Element Analysis Program and Verification Problems 

• Description of LIBRA Files and Post-Processors: AOS Safety Analy~8eport 
• Properties of Materials References 

• Data CDs 

() 
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2.10.1 Model AOS-025 Transport Package
This appendix presents the following information, specific to the Model AOS-025 transport package:

0 Normal Conditions of Transport Stress Summary
and Comparisons with Allowable - Model AOS-025

0 Hypothetical Accident Conditions of Transport,
Summary of Damages (Stresses) - Model AOS-025

0 Minimum Margins of Safety - Model AOS-025
0 Free Drop - Model AOS-025

2.10.1.1 Normal Conditions of Transport Stress Summary
and Comparisons with Allowable - Model AOS-02

Table 294 and Table 2-95 present Model Aos-025 transport packa
Combinations, respectively, under Normal conditions of transport:

* Table 2-96 through Table 2-113 present Load Case test /case outr
with allowable stress limits are included for Load Cases 101, 102

" Table 2-114 through Table 2-128 present Load C~ombination test c

Load

k ,parisons
,! and 106.
ta.

Table 2-94. Load Cases Associated with Allowabli
under Normal Conditions of Transport - Model AO 7

Load
Case Description Data

101 100'F Ambient, Maximum Decay Hea' Table 2-96

102 1 00°F Ambient, Maximum'Decay Heat-Maximum'lnsolation Table 2-97

103 -20'F Ambient, Ze'ro\Decay\Heat, Zero lnsolation• Table 2-98

104 -40OF Ambient, Zero Decay Heat-,erfRisoIation Table 2-99
105 -40°F Amb'ent,.Maximum Decay H Table 2-100

106 -0°i-,mb~ient-,Maximu ""'De /"

106 -20FA Maximu ecayea Table 2-101

201 Maximnum Internal[Pressure,-207 kPa (30 psia) Table 2-102

202 \Minimum External Predsure,'24 kPa (3.5 psia) Table 2-103

203/ Iraximum\lncrease/d External Pressure, 140 kPa (20 psia) Table 2-104

204\ \, Additional " Increased External Pressure, 2 MPa (290 psia) Table 2-105
' 21 1 , \Fabrication Stress Table 2-106

5? 5 Compression Load (5x weight) Table 2-107

2"1'6'. Rod\Drop onto Cask Table 2-108

\221 -Forward 5g Vibration Inertia Load Table 2-109

222\ \! Lateral 5g Vibration Inertia Load Table 2-110

223 "'7 Vertical 1og Vibration Inertia Load Table 2-111

231 4-ft. Head-On Drop Table 2-1 12

232 30-ft. Head-On Drop Impact Test, Normal Conditions Table 2-113
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2.10.1 Model AOS-025 Transport Package 

This appendix presents the following information, specific to the Model AOS-025 transport package: 

• Normal Conditions of Transport Stress Summary 
and Comparisons with Allowable - Model AOS-025 

• Hypothetical Accident Conditions of Transport, 
Summary of Damages (Stresses) - Model AOS-025 

• Minimum Margins of Safety - Model AOS-025 

• Free Drop - Model AOS-025 

2.10.1.1 Normal Conditions of Transport Stress Summary o 
and Comparisons with Allowable - Model AOS_-OG 

Table 2~94 and Table 2-95 present Model AOS-025 transport package Loaa" caseVand Load 
Combinations, respectively, under Normal conditions of transport: ~ '\ 

. ~ ..~ \ 
• Table 2-96 through Table 2-113 present Load Case test,case output data\Comp'arisons 

with allowable stress limits are included for Load Cases 101, 1 02~1 03, 104, 1071 and 106. 

• Table 2-114 through Table 2-128 present Load fofublinatioii-t~data. 

Table 2-94. Load Cases Associated with Allowable-Stresses I ~ 
under Normal Conditions of Transport - MOdel~s-025~ ~ 

Load " 
Case Data 

1 01 100°F Ambient, Maximum Decay Heat "-
/ ~ I "'" > Table 2-96 

102 F b· M / D' 'H 1 M . 'I / I . 100° Am lent, 9Xlmum; ec~y eat, axJ!!lum' nso atlon Table 2-97 

103 
. , .... I' . '7 

-20°F Ambient, Zero .... Decay Heat. Zero Insolat~on Table 2-98 

104 -40°F Ambient, Zero DeQay Heati~erornsoli3:tion Table 2-99 

105 Table 2-100 

106 -20°F,\' Ambient, MaXImum Decay HEfat 
\........... --....... '" / 

Table 2-101 
.\ \'-.. " . 

201 Maxlmym IntE(rnal.;pressure, 2Y7 kPa (30 pSla) Table 2-102 

202 /' \. Minimurh, Exte}{a, P~essure;24 kPa (3.5 psia) Table 2-103 

Table 2-104 203/ Maximum\'ncreased External Pressure, 140 KPa (20 psia) 
\. '\. \ \ 

Table 2-105 204\ ~ , Additional I~creas~d External Pressure, 2 MPa (290 psia) " ,,\ / 

Table 2-106 

Table 2-107 <I' ,?15 ~ C"ompressioh Load (5x weight) 
" \" / 

Table 2-108 

""?21 ~ '- 'FQ~ard 5g Vibration Inertia Load Table 2-109 

222, ,:. Lateral 5g Vibration Inertia Load Table 2-110 

223 V Vertical 10g Vibration Inertia Load Table 2-111 

231 4-ft. Head-On Drop Table 2-112 

232 30-ft. Head-On Drop Impact Test, Normal Conditions Table 2-113 
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Table 2-95. Load Combinations Associated with Allowable Stresses
under Normal Conditions of Transport - Model AOS-025

Load
Combination Load Cases Description Data

101 102, 201, 211 Hot Environment Table 2-114

102 104, 201, 211 Cold Environment Table 2-115

103 103, 201, 2"11 Increased External Pressure /Table'2-1 16

104 101,201,202,211 Minimum External Pressure Table 2-1 V)7

105 105, 201, 202, 211 Cold Environment with Maximum Decay Heat KTable 2-1/18

106 101, 201, 203, 211 Maximum Pressure, Hot Environment Table 2-/119

107 105, 201, 203, 211 Maximum Pressure, Cold Environment Table'2-120

215 215,101,201,211 CompressionLoad 'Table 2-1'21

216 216, 101,201,211 Rod Drop Table,2-ý122

217 216,104, 201,211 Rod Drop, Cold Environment '> Table 2-123

221 221,101,201,211 Forward Vibration I / Table 2-124

222 222,101,201,211 Lateral Vibration/ y' Table 2-125

223 223,101,201,211 Vertical Vibration' Table 2-126/,\

231 231,102, 201,211 4-ft. Head-On\Drop, Normal- Cfonditions Table 2-127

130-ft. klead-On brop, Normal Conditions
232 232, 102, 201,211 (Impact Test) Table 2-128
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Table 2-95. Load Combinations Associated with Allowable Stresses 
under Normal Conditions of Transport - Model AOS-025 

Load 
Combination Load Cases Description 

101 102,201,211 Hot Environment 

102 104,201,211 Cold Environment 

103 103,201,211 Increased External Pressure 

104 101,201,202,211 Minimum External Pressure 
/ 

105 105,201,202,211 Cold Environment with Maximum Decay He,at 
/ 

106 101,201,203,211 Maximum Pressure, Hot Environment A ~ 
107 105,201,203,211 Maximum Pressure, Cold Environme~t ~ , 
215 215,101,201,211 Compression Load ~ '" 216 216,101,201,211 Rod Drop ~ ~ 
217 216,104,201,211 Rod Drop, Cold Environ~ent ~ '\ , " 
221 221, 101, 201, 211 Forward Vibration / I ~ ~ 
222 222,101,201,211 Lateral Vibration/ I ~ I 

223 223,101,201,211 Vertical Vibratio~ L ~ A I 

231 231,102,201,211 4-ft. Hea~-O'?,'Drbp, NormalConditions 
/ '- I / 

232 232, 102, 201, 211 
130-ft. Head-On Drop, lormal Conditions 
~!mpa~t T'I3s!) ~ 
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Data 

Table 2-114 

Table 2"115 
--- --. /Table 2·~16 

,/ \ 

Jab~e 2-1V 
~ I I Tagle 2-1)8 

Table 2(119 
/ 

"" T able'2,120 
" " "Fable 2-121 

" / 

\ Table,2::'122 

\Table 2-123 

) Table 2-124 
,/ 

Table 2-125 

Table 2-126 

Table 2-127 

Table 2-128 
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Table 2-96. Load Case 101, 100'F Ambient, Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma 1 Sigma_2 Sigma3 Pm Pb

1 1.2232E+01 -2.5191E+01 -1.8387E+00 3.7423E+01 5.81777E+01
1

8.4340E-02 -1.7369E-01 -1.2677E-02 2.5803E-01 4.O111E-01

2 1.6225E+01 -3.2962E+01 -6.5255E+00 4;9187E+0 1 ý1.00<16E)+0'2

1.1187E-01 -2.2727E-01 -4.4992E-02 3.3913E-01 6\9059E-01,

3 1.0870E+01 -2.3382E+01 -1.1174E+00 3.4252E+01\5,.\352'6E+01

7.4943E-02 ý-1.6122E-01 -7.7043E-03 2.3616E-ý01 3'.6905\E-01

4 6.2382E+01 -2.3843E+02 -4.1530E+01 3.008'1E+02 5.9563E+02
4.3011E-01 -1.6439E+00 -2.8634E-0•1 2.0740E+00 4.1067E+00

5 6.1432E+01 -2.6905E+02 -1.2242E+02 3.304_8E+02 52038E+02

4.2356E-01 -1.8550E+00 -8.4406E-OI1 2.2786'E00 3.5879E+00

6.4534E+00 -I.3381E+02<-. 579,E+02 1.4026E+02 1.6725E+02k /

4.4494E-02 -9.2256E-01 -I.0890E+00--9_.670,5E-01 1.1532E+00

7 -1.9752E+00 -4.967/2E+01 2.59,28E+00 4.7697E+01 4.3899E+01

-1.3619E-02 -3.4248E-,O1 1.7877E-02 3.2886E-01 3.0267E-01

8 -2.0037E+00 <4.9648E)+O1 1.9949Ez-03 4.7644E+01 4.3457E+01/
-1.3815E-02 -3-.4231E-0-1"-• .3755E-05 3.2850E-01 2.9962E-01

9 -1.98,11E-r,0.0 -4.958'2E+01 -5.2273E-01 4.7600E+01 4.1764E+01
-1.8'659E-02 -3-.-4185E-01 23.6041E-03 3.2819E-01 2.8795E-01

10 -7. 5888E+ -6.6970E+01 1.0700E+01 5.9381E+01 1.2009E+02

-5.2323E-02 -4.-61-7,4E-01 7.3772E-02 4.0942E-01 8.2802E-01

11 -1.6114E+01 -1 0104E+02 -5.3150E+01 8.4930E+01 7.0193E+00
-1.1•10E01 Z6.9668E-01 -3.6645E-01 5.8557E-01 4.8396E-02

12 \4 9440E±00 -1.1870E+02 -1.1938E+02 1.2364E+02 7.5796E+00
3\408/7/E-02 -8.1839E-01 -8.2311E-01 8.5248E-01 5.2260E-02

13 -i31346E+01 -1.7829E+02 -2.9776E+01 1.6495E+02 8.7679E+01

-9.2016E-02 -1.2293E+00 -2.0530E-01 1.1373E+00 6.0452E-01

14 -1.2832E+01 -1.5680E+02 3.6799E+00 1.4396E+02 9.5911E+01
-8.8473E-02 -1.0811E+00 2.5372E-02 9.9259E-01 6.6128E-01

15 3.4752E+02 -3.2306E+02 -3.0278E+01 6.7058E+02 1.1250E+03
2.3960E+00 -2.2274E+00 -2.0876E-01 4.6235E+00 7.7568E+00
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Table 2-96. Load Case 101, 100°F Ambient, Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-025 

Stress (psi/MPa) 

Location Pm Pb 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1.2232E+01 -2.5191E+01 -1.8387E+00 3.7423E+01 5.81~7E+01 

8.4340E-02 -1.7369E-01 -1.2677E-02 2.5803E-01 4.o111E-01 

1.6225E+01 -3.2962E+01 -6.5255E+00 4.9187E+01 ~00~~)02 
1.1l87E-01 -2. 2727E-01 -4. 4992E-02 3. 391:?O.1 6'-.9059E-0a: 

1.0870E+01 -2. 3382E+01 -1.1l74E+00 3. 4252E+0~5'.~'6E+~~ 
7.4943E-02 ,-1.6122E-01 -7. 7043E-03 2. 3616E2-01 3 );905'E~ 

6.2382E+01 -2.3843E+02 -4.1530E+01 ~8~E+0~5.9~3E+02 • ~3. 001 '\. \ I 

4.3011E-01 -1.6439E+00 -2.8634E-O[ 2.0740E+00 4.1067E+00 

6.1432E+01 -2.6905E+02 -1.224~\2E+ob 3~8E~A5(~38E+02 
, I "-

4.2356E-01 -1.8550E+00 -8.440\E-0~ 2.2786E~OO 3.5879E+00 

6.4534E+00 -1.3381E+02~9~E+0~02 1. 6725E+02 
4.4494E-02 -9.2256E-01 -1.0890E+00~9~5E-01 1.1532E+00 

-1.9752E+00· -4. 96~~2~-28E~00 4. 7697E+01 4. 3899E+01 
~ \ "-

-1.3619E-02 -3.4248B~01 1.7877£-02 3.2886E-01 3.0267E-01 

-2. 0037E+00 (.96~E21 ~>03 4. 7644E+01 4. 3457E+01 
-1.3815E-02 -3'-. 4231E- 0-1----1'.37 55E- 05 3.2 850E-01 2.99 62E-01 

-1.98/1"iE+-OO -4 .'SQE+~5 ~3E-01 4. 7600E+01 4.1764E+01 
/ ~ '\. /-

-1. 3659E-02 -3'.A185E~-3. 6041E-03 3. 2819E-01 2. 8795E-01 

10 -7.~~8~6.~01 1.0700E+01 5.9381E+01 1.2009E+02 
05.232\E-0'2 -4/61·7AE-01 7. 3772E-02 4. 0942E-01 8. 2802E-01 

11 ~6114E+01 ~.0104E+02 -5.3150E+01 8.4930E+01 7.0193E+00 
~ib10E~-6.9668E-01 -3.6645E-01 5.8557E-01 4.8396E-02 

~~2 4.9~~00 -1.1870E+02 -1.1938E+02 1.2364E+02 7.5796E+00 
~ ~ ~ 3\408"~-02 -8.1839E-01 -8.2311E-01 8.5248E-01 5.2260E-02 

~ ~> '1~346E+01 -1.7829E+02 -2.9776E+01 1.6495E+02 8.7679E+01 
~ -9.2016E-02 -1.2293E+00 -2.0530E-01 1.1373E+00 6.0452E-01 
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14 -1.2832E+01 -1.5680E+02 3.6799E+00 1.4396E+02 9.5911E+01 
-8.8473E-02 -1.0811E+00 2.5372E-02 9.9259E-01 6.6128E-01 

15 3.4752E+02 -3.2306E+02 -3.0278E+01 6.7058E+02 1.1250E+03 
2.3960E+00 -2.2274E+00 -2.0876E-01 4.6235E+00 7.7568E+OO 
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16 1.2110E+02 -2.3963E+02 -7.8259E+01 3.6074E+02 5.8708E+02
8.3498E-01 -1.6522E+00 -5.3958E-01 2.4872E+00 4.0478E+00

17 5.3313E+01 -1.6483E+02 7.7898E+00 2.1815E+021 3.7767E+02

3.6758E-01 -1.1365E+00 5.3709E-02 1.5041E+00 2.6039E+00

18 1.3652E+01 -8.6978E+01 1.2149E+02 1.0063E+02 1.5144E+02
9.4130E-02 -5.9969E-01 8.3767E-01 6.9382E-01 1.0442E+00

19 3.7352E+01 -1.4759E+02 9.9594E+01 1.8495E+02 3.1,090E+02
2.5754E-01 -1.0176E+00 6.8668E-01 1.2752E+00 2Z143,6'E00

20 2.5189E+01 -1.9576E+02 9.1481E+00 2.2095E+02 4 1088E+02

1.7367E-01 -1.3497E+00 6.3074E-02 1.5234E+00 2.8329E+00

21 6.6491E+00 -2.2294E+00 -1.0467E+00 8.8785E+00 6.0550E+
4.5844E-02 -1.5371E-02 -7.2168E-03 6e1215E-02 4.17,48E-02>

22 2.7655E+00 -1.5235E+01 -3.0961E+0O0 \1.8000OE+01 4.4221E+01

1.9068E-02 -1.0504E-01 -2.1347E40£ 1>:2411E>Oli 3.04'89E-01

Allowable Stress for Load Cas 0 101

LOC Tmax Tave Sin Sy Su

(degF) (degF) ,(,ksi) (ksi) (ksi)

1 138.91 138.74 20-0.0 30.0\0\ 70.00
( /s

2 138.94 138.59 208,00 30.00 70.00

3 138.62 138.37 20.00-----. 30. 00 70.00
4 139.15 139.13 20.00 30.00 70.00

5 139.61 f3-9-.54 2,0.00 30.00 70.00
6 139.79 139.72 20\00 30.00 70.00

7 140.04 13ý.:9 20.00 30.00 70.00
8 139.99 139.8"5 20.0,0 30.00 70.00

9 13,9.92 139\77 20</00 30.00 70.00
10 139 78 139.64/ 20.00 30.00 70.00

11 139.92 139.66 20.00 30o00 70.00

12 14'b.39\1i0.0 9  20.00 30.00 70.00
r73 \139\3\3 139\20 20.00 30.00 70.00

14 139.04 138.97 20.00 30.00 70.00

15 139.08 1'39.03 20.00 30.00 70.00

16 \--13'9.19 139.14 20.00 30.00 70.00
17 139%,22 139.19 20.00 30.00 70.00
18 13,9.37 139.34 20.00 30.00 70.00
19 139.50 139.44 20.00 30.00 70.00
20 1•0.26 140.14 20.00 30.00 70.00
21 138.43 138.36 20.00 30.00 70.00
22 138.82 138.76 20.00 30.00 70.00
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16 1. 2110E+02 -2.3963E+02 -7.8259E+Ol 3.6074E+02 5.8708E+02 
8.3498E-Ol -1.6522E+00 -5.3958E-Ol 2.4872E+00 4.0478E+00 

17 5.3313E+Ol -1.6483E+02 7.7898E+00 . 2. 1815E+02. 3.7767E+02 
3.6758E-Ol -1.1365E+00 5.3709E-02 1.5041E+00 2.6039E+00 

18 1.3652E+Ol -8.6978E+Ol 1.2149E+02 1.0063E+02 1.5144E+02 
9.4130E-02 -5.9969E-Ol 8.3767E-Ol 6.9382E-Ol 1.0442E+00 

19 3.7352E+Ol -1.4759E+02 9.9594E+Ol 1.8495E+02 3.~090E+02 

2.5754E-Ol -1.017 6E+00 6. 8668E-Ol 1.27 52E+00 2(143'6E+-0 0 

20 
< V 

2.5189E+Ol -1.9576E+02 9.1481E+00 2.2095E+02 ~~1088E+02 
1. 73 67E- 0 1 -1. 3497E+0 0 6.307 4E- 02 1. 52 34g{0 O~ 832 9E+.O 

21 6.6491E+00 -2. 2294E+00 -1.0467E+00 8. 878~~0 6. O~"O~> 
4.5844E-02 -1.5371E-02 -7. 2168E-03 6~1215E-02~ . 17'48E-02 

2.7655E+00 -1.5235E+Ol -3. 0961E+OP <.. 8~E+Ol' 4. 42tE+Ol 
1.9068E-02 -1.0504E-Ol -2.134 7E,{OQ . 1~411E-:::O,L/"3. 04-§9E-Ol 

22 

.' (~ 
Allowable Stress for Load Casre~10~ 

/ ~l 

,,::------~:::--------=---~:: 
~~~=~~~ ~~~=~~~/~~ ~k~: 

138.91 138.74 ~o.~ 1 30.00 
( I ~ 

2 138.94 138. 59~20v00 30. O~ 
3 138.62 138.37 20.00~30.00 

4 139.15 139.13 20. Ob) 3'0(00 
5 139.61 \iJ.9,.<4 2,0.00 30.00 
6 139.79 139.72~2~~0 30.00 
7 140. 04 13~~9 2.0-..:...00 30.00 
8 13 9 . 99 13 9\85) 20 . 0'0 3 0 . 00 
9 1)'9",92 139. n ~O(OO 30.00 

10 139.9~ \39.64~ 20.00 30.00 

LOC 

1 

11 139.92 139.66 20.00 30.00 
12 14'0,.39 14'0. O~) 20.00 30.00 

30.00 
. 14 13\9 . O~ ~ 1 ~8 . 97 20 . 00 3 0 . 00 

15~:13-9. O~)!\ ~B9. 03 20.00 30.00 
16 ~~39.19 139.14 20.00 30.00 

-----1~7 ~39'..22 139.19 20.00 30.00 
18 13~.37 139.34 20.00 30.00 
19 13~.50 139.44 20.00 30.00 

. - 20 J4'0.26 140.14 20.00 30.00 
21 138.43 138.36 20.00 30.00 
22 138.82 138.76 20.00 30.00 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
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Table 2-97. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation,
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma-1 Sigma_2 Sigma_3 PM Pb

1 1.1209E+01 -2.2903E+01 -8.2048E-01 3.4112E+01 5 2999E+01
7.7280E-02 -1.5791E-01 -5.6570E-03 2.3519E-01 3.6542E-01

2 1.5905E+01 -3.1956E+01 -6.1279E+00 4.7860E+01 9801'7E+01
1.0966E-01 -2.2033E-01 -4.2250E-02 3.2999E-01 6%.7580E-0i

1.1811E+01 -2.4968E+01 -3.5854E+00 3.6779E+ 01 5,.828,3E+01\ \ \-1

8.1434E-02 -1.7215E-01 -2.4721E-02 2.5358E-01 4.0184E-01

4 5.2547E+01 -2.0891E+02 -3.6054E+01 2.614'5E+02 5.1959E+02
3.6230E-01 -1.4404E+00 -2.4858E-011 1.8027E+00 3.5825E+00

5 5.1880E+01 -2.3921E+02 -1.094E0 09E 452E+02
3.5770E-01 -1.6493E+00 -7.543\7E-01 2.0070Eý-00 3.1421E+00

6 5.9793E-01 -1.2010E+02 I.4Z92E+02 1.2070E+02 1.4492E+02

4.1226E-03 -8.2807E-01 o9.8578E-0iP>.8,32/2,O-01 9.9916E-01

7 -1.9010E+00 -5.03,03E+01 2.28,18E+00 4.8402E+01 4.2241E+01
-1.3107E-02 -3.4683E--,01 1.5733'E-02 3.3372E-01 2.9124E-01

8 -1.9250E+00< ý.0283E)+01 1.4590EýLO2 4.83 _58E+01 4.1830E+01
-1.3273E-02 -3\.4669E-0l---L.006.0E-04 3.3341E-01 2.8841E-01

•9 -1.9034E+0.0 -5.022'2E+01 ,2.5786E-01 4.8318E+01 4.0308E+01
-1.3'24E-027-3-ý-4627--01 -/-.7779E-03 3.3314E-01 2.7791E-01

10 -8.4266E•+00-6.4304E+01 5.9870E+00 5.5878E+01 1.1046E+02
\-5.8100E-0'2 -4/4•33,6E-01 4.1279E-02 3.8526E-01 7.6159E-0.1

11 -1.4294'E+01 -9.9614E+01 -5.4047E+01 8.5320E+01 1.0573E+01

\ 9.85-52E-02 -6.8682E-01 -3.7264E-01 5.8826E-01 7.2897E-,02

1-2 \.1329E+01 -1.1531E+02 -1.1663E+02 1.2664E+02 1.3828E+01
7\8'i12/E-02 -7.9503E-01 -8.0415E-01 8.7314E-01 9.5344E-02

13 -'1.3495E+01 -1.8163E+02 -3.0994E+01 1.6813E+02 9.2927E+01
\>-9.3044E-02 -1.2523E+00 -2.1370E-01 1.1592E+00 6.4071E-01

14 -1.2702E+01 -1.5978E+02 4.6598E+00 1.4708E+02 1.0032E+02
-8.7574E-02 -1.1017E+00 3.2128E-02 1.0141E+00 6.9171E-01

15 6.7090E+02 -6.1894E+02 -6.8961E+01 1.2898E+03 2.1606E+03

4.6257E+00 -4.2675E+00 -4.7547E-01 8.8932E+00 1.4896E+01

1 2-226
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Table 2-97. Load Case 102, 100"F Ambient, Maximum Decay Heat, Maximum Insolation, 
Normal Conditions of Transport - Model AOS-025 

Stress (psi/MPa) 

Location Pm Pb 

I 2-226 

1 

2 

3 

4 

5 

6 

7 

8 

'9 

10 

1.1209E+01 -2.2903E+01 -S.2048E-01 3.4112E+01 5.2J99E+01 
7.7280E-02 -1.5791E-01 -5.6570E-03 2.3519E-01 3.6542E-01 

1.5905E+01 -3.1956E+01 -6.1279E+00 4.7860E+01 ~80~~)01 
1.0966E-01 -2. 2033E-01 -4. 2250E-02 3. 299tO'\6,.~OE-0;r 

1.1811E+01 -2. 4968E+01 -3. 5854E+00 3. 6779E+01 5,. 828'3E+~~ 
8.1434E-02 -1. 7215E.:.01 -2.4 721E-02 2. 5358E~Ol 4 :O'184'E~ 

5.2547E+01 -2. 0891E+02 -3. 6054E+01 0,4'5E+0~5 .lJ9E+02 
A ~2.61~ " \ I 

3.6230E-01 -1.4404E+00 -2.4858E-01 1~27E+00 3.5825E+00 

5.1880E+01 -2. 3921E+02 -1. 094Z0~ 2. 9109E+~4'(~72E+02 
, \ I "./ 

3.5770E-01 -1.6493E+00 -7.543fE-Oa. 2.0070E'l-OO-------3.1421E+00 

5.9793E-01 -1.2010E+02~9JE+0~02 1.4492E+02 
4.1226E-03 -8. 2807E-01 -9. 8578E-Oa.-:--8~,OE-01 9. 9916E-01 

-1.9010E+00 -5. 03'O~2~-18E~00 4. 8402E+01 4. 2241E+01 
/. \ "-

-1.3107E-02 -3.46(8--01 1.5733'E-02 3.3372E-01 2.9124E-01 

-1.9250E+00 ~0283E~1 ~>02 4.8358E+01 4.1830E+01 
-1.3273E-02 -3'. 4669E-0-1-----L 0060E-04 3. 3341E-01 2. 8841E-01 

-1. 90/3~OO -5 :~'2E+~.2 ~6E-01 4. 831SE+01 4. 0308E+01 
/ ~ " /, -1.3124E-02 -3,.A627E~-1. 7779E-03 3. 3314E-01 2. 7791E-01 

-8. ~\66~6. ~01' 5. 9870E+00 5. 5878E+01 1.1046E+02 
-5.810'ZE-0-2 -4/4'3-3,6E-01 4.1279E-02 3. 8526E-01 7. 6159E-0,1 

11 -1.4294E+01 ~.9614E+01 -5.4047E+01 8.5320E+01 1.0573E+01 
~9. 8552E\~,~/-6. 8682E-01 -3. 7264E-01 5. 8826E-01 7. 2897E-'02 

N \\13~01 -1.1531E+02 -1.1663E+02 1.2664E+02 1.3828E+01 
~ 7\ 8i':t~-02 -7. 9503E-01 -8. 0415E-01 8. 7314E-01 9. 5344E-02 

13 '1~495E+01 -1.8163E+02 -3.0994E+01 1.6813E+02 9.2927E+01 
~ -9.3044E-02 -1.2523E+00 -2.1370E-01 1.1592E+00 6.4071E-01 

14 -1.2702E+01 -1.5978E+02 4.6598E+00 1.4708E+02 1.0032E+02 
-8.7574E-02 -1.1017E+00 3.2128E-02 1.0141E+00 6.9171E-01 

15 6.7090E+02 -6.1894E+02 -6.8961E+01 
4.6257E+00 -4.2675E+00 -4.7547E-01 

1.289SE+03 2.1606E+03 
8.8932E+00 1.4896E+01 
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16 2.3656E+02 -4.7489E+02 -1.4137E+02
1.6310E+00 -3.2743E+00 -9.7474E-01

7. 1145E+02
4.9053E+00

4.2763E+02
2.9484E+00

1. 1569E+03
7.9765E+00

7.3899E+02
5.0952E+00

17 1.0356E+02 -3.2407E+02
7.1405E-01 -2.2344E+00

18 3.0322E+01 -1.7265E+02
2.0906E-01 -1.1904E+00

19 9.0441E+01 -2.7088E+02
6.2357E-01 -1.8677E+00

20 1.0543E+02 -3.5333E+02
7.2689E-01 -2.4362E+00

3. 2625E+01
2. 2494E-01

1. 3601E+02
9. 3776E-01

7 .0982E+01

4. 8941E-01

2.2636E+00
1.5607E-02

5.5238E+00
3.8086E-02

2.0298E+02 3.3449E+02
1.3995E+00 2.3062E+00

3.6132E+02 6.0"110E+02

2.4912E+00 4'f144 4,Ci--o00

4.5876E+02 8 5864E+023 /\ 5 0E
3.1630E4#00 5 9201E+00

1.3778E\÷01 1.0ý877E+00

9KN4.996E-02 7. 49,96E0.3>

<3.81\80E+01 8.5922E+01

2">6 32 4 E'0-1-.-5.9 2/4 1 E -01

21 1.6424E+01
1. 1324E-01

2.6459E+00
1.8242E-02

22 1.1849E+01 -2.6331E+01 -2.1756E+
8.1696E-02 -1.8155E-01 -1.5001E-/

Allowable Stress for Load Cas'& 102

LOC Tmax Tave Sm Sy
(degF) (degF) (,ksi) (ksi)

1 208.24 208.09/ 2'0.00O 25.0\0
2 208.16 207.83 2qOo ° 25.00
3 207.72 207.46 0.00 25.00.
4 208.48 208.46 20.00 2 5< oo
5 208.90 ,208._83 2,0.00 25.00
6 209.06 209.00- 20.00 25.00
7 209.24 209.10 2 0 .No 25.00
8 209.16 209.02' 20.0,0 25.00
9 209.05 2 208. 9'1 20/O0 25.00

10 /208 '86 208.72 20.00 25.00
11 208.97 208 72\ 20.00 25.00
12 20•9.41\ 209.12) 20.00 25o00

66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30

18'
19
20
21
22

208.01
•2"08.42

208.51
208.55
208.68
208.78
209.43
207.19
208.22

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00

208?. 83
2099.54
207.30
208.26
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16 

17 

18 

r 
19 

20 

21 

22 

2.3656E+02 -4.7489E+02 -1. 4137E+02 7.1145E+02 1.1569E+03 
1.6310E+00 -3.2743E+00 -9.7474E-Ol 4.9053E+00 7.9765E+00 

1.0356E+02 -3.2407E+02 3.2625E+Ol 4.2763E+02 7.3899E+02 
7.1405E-Ol -2.2344E+00 2.2494E-Ol 2.9484E+00 5.0952E+00 

3.0322E+Ol -1.7265E+02 1.3601E+02 2.0298E+02 3.3449E+02 
2.0906E-Ol -1.1904E+00 9.3776E-Ol 1.3995E+00 2.3062E+00 

9.0441E+Ol -2. 7088E+02 7. 0982E+Ol 3. 6132E+02 6. O'110E+02 
6.2357E-Ol -1.8677E+00 4. 8941E-Ol 2. 4912E+00 4!'144-4UOO ). < V 
1.0543E+02 -3.5333E+02 2.2636E+00 4.5876E+02 8~5864E+02 

7.26B9E-01 -2. 4362E+00 1.5607E-02 3 .1630E{ob~9201E+OO 

1. 642 4E+01 2.64 59E+00 5.523 BE+O 0 1. 3 77 ~~1 1. O~E\. 0 ~> 
1.1324E-Ol 1.8242E-02 3. 8086E-02 9~4996E-02~. 49·96E-03 

1.1849E+Ol -2. 6331E+Ol -2 . 1756E+O'O ~. 8~E+Ol 8. 59d2E+Ol 
8.1696E-02 -1.8155E-Ol -1.5001E'(ob 2\6324E':::r:J.1/5. 921tlE-Ol 

'( ~ 
Allowable Stress for Load Cas'e,,10Q 

/ ,,\ 

LOC 
,,::------::::--------~~--~:~ 
~~~=~~~ (deg_F)/('k;: (k~l) 

1 208.24 208.09 ~O.OO 
< ! 

2 208.16 207. 83~2QYOO . 7 
3 2 07 . 72 2 07 . 4 6 2 0 . 0 9 __________ 2 5 . 0'0 
4 208.48 208.46 20.00) 25":00 
5 208.90 \2'08" 83 2.0.00 25.00 
6 209.06 209 .00""_}~~0 
7 209. 24 20~~0 2,0-...:..00 
8 209.16 209\.02) 20.0'0 
9 209.05 208.91 ~O":OO 

10 208\86 208.72~ 20.00 

25.00 
25.00 
25.00 
25.00 

11 208.97 2\08.72 20.00 
12 209,. 41 2~9 .10 20.00 

14 2\08. 08~208. 01 20.00 
"-\ \ / 

15~.208'il) 4 2'08.42 20.00 
16 ~~08.54 208.51 20.00 

"-1,7 2 0 8 ... 5 8 2 0 8 . 5 5 2 0 . 0 0 
1~ 2"08.71 208.68 20.00 
19 ~2~8>. 83 208.78 20.00 
20 2n9.54 209.43 20.00 
21 
22 

207.30 
208.26 

207.19 
208.22 

20.00 
20.00 

25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 

66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
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Table 2-98. Load Case 103, -20°F Ambient, Zero Decay Heat, Zero Insolation,
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma_l Sigma_2 Sigma_3 Pm Pb

1 3.6224E+01 -1.2400E+02 -2.5915E+01 1.6023E+02 1.5954E+02

2.4975E-01 -8.5497E-01 -1.7868E-01 1.1047E+00 1.1000E+00

2 1.1401E+02 -1.5187E+00 -3.7180E+01 1.1553E+02 1.4883E+01
7.8607E-01 -1.0471E-02 -2.5635E-01 7.9655E-0.1 1\.0262E-0-1

3 1.3158E+02 -1.6611E+01 -1.9397E+01 1.4819E+02 1\.647\IE+02

9.0718E-01 -1.1453E-01 -1.3374E-01 1.0217E+00 1.1'356E+00

4 5.1382E+03 -3.5508E+03 -1.0594E+03 8.68\90E+03 1.7448E+04
3.5427E+01 -2.4482E+01 -7.3043E+00 5.9909E+01 1.2030E+02

5 9.0634E+03 -4.2021E+03 -1 19513E+03 1.3266E+04 1Y5716E+04
6.2490E+01 -2.8973E+01 -8.241'5E+00 9.1463E+G-I--'1.0836E+02

6.4410E+03 -2.3908E+02 1.335,E+03 6. E+03 1.1948E+04\9 /
4.4409E+01 -1.6484E+00 5.2073E+00-4,.605,7E+01 8.2375E+01

7 3.5268E+03 5.1759E-0 8.267E+0 3.5263E+03 9.9515E+01/ I•2.4317E+01 3.5686E-.,03 -5.6652E-01 2.4313E+01 6.8613E-01

8 3.5225E+03 18346E-02 3.324104-00 3.5225E+03 6.0174E-01/

2.4287E+01 1\ 2649E-0"412,.2919E-02 2.4287E+01 4.1488E-03

9 3.528+$@013 -6.41914\E-02 -4.7631E+01 3.5237E+03 2.6424E+01
2.,4/95E+0147 -§3284OE-O1 2.4295E+01 1.8219E-01

10 . 5 \11E0-2.786+2 1.5542E+03 3.8160E+03 1.8204E+03

2.4415E+04I -1/,895,1E+00 1.0716E+01 2.6310E+01 1.2551E+01

11 8.5223iE+02 -8 5294E+02 1.8047E+02 1.7052E+03 1.5788E+03

.87,59E+-00 -5.8808E+00 1.2443E+00 1.1757E+01 1.0885E+01

1-2 5 ý3403E+02 -3.0975E+02 2.2055E+02 8.43,78E+02 1.6088E+03
3\68\20'+00 -2.1356E+00 1.5206E+00 5.8177E+00 1.1092E+01

1 r3ý 4.3646E+03 -1.8592E+03 2.8716E+02 6.2238E+03 4.0695E+03

3.0093E+01 -1.2819E+01 1.9799E+00 4.2912E+01 2.8058E+01

14 3.3108E+03 -1.5822E+03 2.5586E+02 4.8929E+03 6.0508E+03

2.2827E+01 -1.0909E+01 1.7641E+00 3.3735E+01 4.1719E+01

15 4.5537E+02 -3.1770E+02 3.0878E+02 7.7307E+02 1.0795E+03
3.1396E+00 -2.1905E+00 2.1290E+00 5.3301E+00 7.4431E+00

2-228 AOS Radioactive Material Transport Packaging System Safety Analysis Report

for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

Table 2-98. Load Case 103, -20°F Ambient, Zero Decay Heat, Zero Insolation, 
Normal Conditions of Transport - Model AOS-02S 

Stress (psi/MPa) 

Location Pm Pb 

I 2-228 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3.6224E+Ol -1.2400E+02 -2.5915E+Ol 1.6023E+02 1.5~54E+02 

2.4975E-Ol -8. 5497E-Ol -1.7868E-Ol 1.1047E+00 /1000E+00 

1.1401E+02 -1.5187E+00 -3.7180E+Ol 1.1553E+02 ~.48~~)01 
7.8607E-Ol -1.04 71E-02 -2. 5635E-Ol 7 . 965~O.1 1'-.0262E-Or 

1. 3158E+02-1. 6611E+Ol -1.9397E+Ol 1. 4819E+0~'.~'lE+~~ 
9.0718E-Ol -1.1453E-Ol -1.3374E-Ol 1.0217E~OO 1~'~h356~+~ 

5.1382E+03 -3.5508E+03 -1.0594E+03 ~90E+0~i.7~8E+04 
A ~~. 68~ " I I 

3.5427E+Ol -2.4482E+Ol -7.304~OI 5~09E+~1.~OE+02 

9.0634E+03 -4. 2021E+03 -1.195'3E+OB 1.326.6E+04 L(5716E+04 
6.2490E+Ol -2. 8973E+Ol -8. 241\5E+ob 9 . 1463E'I-·O-l----1: . 0836E+02 

6.4410E+0~ -2.3908E+02 ~51E+0~03 1.1948E+04 
4.4409E+Ol -1.6484E+00~~:~~73E+00~4.605~E+Ol 8.2375E+Ol 

3.5268E+03 5.1}5~~~'6~E+0~ 3~3E+03 9.9515E+Ol 

2.4317E+Ol ;:3.S6(Eh03 -~~2.4313E+Ol 6.8613E-Ol 

3.5225E+03 1.8346E~2 3.3241E'l-00 3.5225E+03 6.0174E-Ol 
/ 

2.4287E+Ol 1'-. 2649E-0-4-----2_. 291.9E-02 2. 4287E+Ol 4.1488E-03 

3.52a'7E+-o3 -6 .~'1E-~~ ~lE+Ol 3. 5237E+03 2. 6424E+Ol 
/ ------- " /-2.4295E+Ol -4'.A 7 55E~-3. 2840E-Ol 2. 4295E+Ol 1.8219E-Ol 

3.~~1~2.~02 1.5542E+03 3.8160E+03 1.8204E+03 
2.4415E+0~ -1/g95~E+00 1.0716E+Ol 2.6310E+Ol 1.2551E+Ol 

11 8.522~+02 ~.5294E+02 1.8047E+02 1.7052E+03 1.5788E+03 

~ 87,~\~)S. SSOSE+OO 1. 2443E+OO 1. 17S7E+Ol 1. OSSSE+Ol 

1-2 5. 3~03E+02 -3. 0975E+02 2. 2055E+02 8. 4378E+02 1.6088E+03 
~ '" 3\ 682.0'E+00 -2.1356E+00 1.5206E+00 5. 8177E+00 1.1092E+Ol 

, 'r3~> 4~646E+03 -1.8592E+03 2.8716E+02 6.2238E+03 4.0695E+03 
3.0093E+Ol -1.2819E+Ol 1.9799E+00 4.2912E+Ol 2.8058E+Ol 

14 3.3108E+03 -1.5822E+03 2.5586E+02 4.8929E+036.0508E+03 
2.2827E+Ol -1.0909E+Ol 1.7641E+00 3.3735E+Ol 4.1719E+Ol 

15 4.5537E+02 -3.1770E+02 3.0878E+02 7.7307E+02 1.0795E+03 
3.1396E+00 -2.1905E+00 2.1290E+00 5.3301E+00 7.4431E+00 
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16 1.2167E+03 -5.0524E+02
8.3891E+00 -3.4835E+00

4. 4815E+02
3.0899E+00

1.7220E+03
1. 1873E+01

1.5960E+03
1. 1004E+01

1. 9041E+03
1. 3128E+01

2.7927E+03
1. 9255E+01

17 1.4168E+03 -1.7911E+02 -7.3013E+01
9.7688E+00 -1.2349E+00 -5.0341E-01

18 1.5283E+03 -2.2139E+02 -1.2031E+02
1.0537E+01 -1.5264E+00 -8.2952E-01

19 1.4787E+03 -6.1203E+02
1.0196E+01 -4.2198E+00

20 1.3331E+03 -6.3594E+02
9.1914E+00 -4.3847E+00

4.3835E+02
3.0223E+00

2. 6187E+02
1.8055E+00

1.7497E+03 3.0619E+03
1.2063E+01 2.1111E+01

2.0908E+03 2.4,748E+03

1.4415E+01 1'-70 6'3¶01

1.9690E+0'3 3 6560E+03

1.3576E+01 2.5207E+0'1

9.4337E•+•02 1.8516E03
6-'5043E+00 1.27'66E+0.1

<2.0\75E+02 1.2799E+01

1'Ž'307E+0.0 /8.82/46E-02

21 4.5624E+02 -4.8712E+02 -3.3167E+01

3.1457E+00 -3.3586E+00 -2.2868E-01

22 8.5505E+01 -1.2200E+02
5.8953E-01 -8.4114E-01

Allowable Stress for Load

LOC Tmax Tave Sm _
(degF) (deg_F) (,ksi)-------. -.----- --•--

1 0.00 -20.00 210.00
2 0.00 -20.'00 20d,0

3 0.00 -20.00 20.00-
4 0.00 -20.00o 20.00\

5 0.00 -2'0_-0 -0 2.0.00

6 0o.0 -20.00 20.00
7 0.00 -2-0.00 20.oy
8 0.00 -20.00o 20.0'0
9 0.00 -20\00 20oo0

10 O'ýoý -\2 0 :0 0 '2ý10.0 0
11 0.00\ -20.00 20.00
12 \ >0 o0o -2\o.0o> 20.00

8.
5.

/
720.00
-20.00
-20.00
-20.00
-20.00
-20.00
-20.00
-20.00

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

-30< 0 0
30.00
30.00

30.00

30.00

30.00
30.00

30.00

30.00
30.00

30.00

30.00

30.00

30.00

30.00
30.00

30.00

30.00
30.00

(ksi)

70.00

70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00

19 \ 0W.00
20 0.00
21 0.00
22 0.00
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16 1.2167E+03 -5.0524E+02 4.4815E+02 1.7220E+03 1.9041E+03 
8.3891E+00 -3.4835E+00 3.0899E+00 1.1873E+Ol 1.3128E+Ol 

17 '1.4168E+03 -1.7911E+02 -7.3013E+Ol 1.5960E+03 2.7927E+03 
9.7688E+00 -1.2349E+00 -5.0341E-Ol 1.1004E+Ol 1.9255E+Ol 

18 1.5283E+03 -2.2139E+02 -1. 2031E+02 1.7497E+03 3.0619E+03 
1.0537E+Ol -1.5264E+00 -8.2952E-Ol 1.2063E+Ol 2.1111E+Ol 

19 1.4787E+03 -6.,1203E+02 4.3835E+02 2.0908E+03 2.4748E+03 
1.0196E+Ol -4.2198E+00 3.0223E+00 1.4415E+Ol y(706~~01 

< V 1.3331E+03 -6.3594E+02 2.6187E+02 1.9690E+0< 3~6560E+~3 

9. 1914E+ 00 -4.384 7E+00 1. 80 55E+0 0 1. 357 6E{0 ~52 07E+0< 
20 

21 

22 

4.5624E+02 -4.8712E+02 -3.3167E+Ol 9.433~~2 1.8~~03) 
3.1457E+00 -3.3586E+00 -2. 2868E-Ol 6~5~E+00,,\' 27'~6E+0.1: 

8.5505E+Ol -1.2200E+02 8.6425E+0~ <:.0750E+02 1.2799E+Ol 
5.8953E-Ol -8. 4114E-Ol 5. 9588E(0~ l'~4307E:;:ooA. 82i6E-02 

( ,~ 
Allowable Stress for Load CasB,10B 

/ ,\ 

~::------::::--------::---~:~ 
~~~:~~~ ~~~:~~~/~~~ ~~~~ 

0.00 -20.00 ~o.~ 1 30.00 
( I ~ 

2 0.00 -20. 00~2'Ov00 30. O~ 
3 0.00 -20.00 20.00~30.00 

4 0.00 -20.00 20. Ob) 3'0(00 
5 0 . 0 0 - 2 0-. 0 0 2.0 . 0 0 3 0 . 0 0 
6 0.00 -20 .00'",,}~~0 30.00 
7 O. 00 -2\0~0 :;W,,-OO 30.00 
8 0 . 0 0 - 2 0 . 0 C? 2 0 . 0'0 3 0 . 0 0 
9 O~OO -20\00 ~O(OO 30.00 

10 0 . O~ ,\20 . 00/ 2 0 . 00 30 . 00 
11 0.00~-20.00) 20.00 30.00 

~ ~ 
12 O~OO -20.00 20.00 30.00 

\ '> ~ 

<
n~ \ O.~O ~O\PO 20.00 30.00 
14, ~O. O,O~ -2'0.00 20.00 30.00 

15~O '1[>6\ "v-·{o. 00 20.00 30.00 
16 ,,~O.OO -20.00 20.00 30.00 
1~7 0" 00 - 20 . 00 20 . 00 30 . 00 
18 0.00 -20.00 20.00 30.00 
19 0>.00 -20.00 20.00 30.00 
20 0.00 -20.00 20.00 30.00 

LOC 

1 

21 0.00 -20.00 20.00 30.00 
22 0.00 -20.00 20.00 30.00 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
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Table 2-99. Load Case 104, -40°F Ambient, Zero Decay Heat, Zero Insolation,
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma-1 Sigma2 Signa_3 Pm Pb

3.0525E-01 -1.0450E+00 -2.1838E-01 1.3502E+00 I.3444E+00

1.3935E+02 -1.8562E+00 -4.5442E+01 1.4120E+02 90E+01

9.6076E-01 -1.2798E-02 -3.1331E-01 9.7356E-0.1 1\2542E-0.

3 1.6081E+02 -2.0302E+01 -2.3708E+01 1.811E+02\2.\013\1E+02

1.1088E+00 -1.3998E-01 -1.6346E-01 1.2488E+00 1.31880E+00

4 6.2800E+03 -4.3399E+03 -1.2948E+03 1.l0\62O+4216E0

4.3299E+01 -2.9923E+01 -8.9275E+0'0 7.3222E+01 1.4704E+02

1.1078E+04 -5.1359E+03 -I.4610E+0B 1.6213E+04 I,9209E+04
7.6377E+01 -3.5411E+01 -1. OO70E+O2 -.1'79E- 1.3244E+02

6 7.8723E+03 -2.9221E+02 1.632.2E+03 8.1645E+03 1.4603E+04
5.4277E+01 -2.0147E+00 1.1253E+0f7--5t.ý92E+01 1.0068E+02

7 4.3105E+03 6.32,61E-01 -1.00'43E+02 4.3099E+03 1.2163E+02
2.9720E+01 4.33617E--.03 -6.9242,E-01 2.9716E+01 8.3860E-01

8 4.3053E+03 <2.2422.E-02 4.0628E+00 4.3053E+03 7.3546E-01/

.2.9684E+01 1\5460E-0-4-2..8012E-02 2.9684E+01 5.0708E-03

9 4.30.6'7E#03 -7.933'6E-0\2-,5'.8216E+01 4.3068E+03 3.2296E+01

2..994E+01 -5-.•-',04\ Z.0138E-01 2.9694E+01 2.2268E-01

10 4.321E+03 3.3594E÷02 1.8996E+03 4.6640E+03 2.2249E+03\ \//
2.9841E+0i -2.,3'162E+00 1.3097E+01 3.2157E+01 1.5340E+01

11 \1.0416E+03 -10425E+03 2.2057E+02 2.0841E+03 1.9296E+03
7.18-17E+00 -7.1877E+00 1.5208E+00 1.4369E+01 1.3304E+01

1-2 6.5270E+02 -3.7858E+02 2.6956E+02 1.0313E+03 1.9663E+03

4\50,/2/'+00 -2.6102E+00 1.8586E+00 7.1105E+00 1.3557E+01

13 5)3345E+03 -2.2724E+03 3.5097E+02 7.6069E+03 4.9738E+03
3.6780E+01 -1.5668E+01 2.4198E+00 5.2447E+01 3.4293E+01

14 4.0465E+03 -1.9338E+03 3.1272E+02 5.9802E+03 7.3954E+03
2.7900E+01 -1.3333E+01 2.1561E+00 4.1232E+01 5.0989E+01

15 5.5656E+02 -3.8830E+02 3.7740E+02 9.4486E+02 1.3194E+03
3.8373E+00 -2.6772E+00 2.6021E+00 6.5146E+00 9.0971E+00
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Table 2-99. Load Case 104, -40°F Ambient, Zero Decay Heat, Zero Insolation, 
Normal Conditions of Transport - Model AOS-02S 

Stress (psi/MPa) 

Location Pm Pb 

I 2-230 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

4.4273E+Ol -1.5156E+02 -3.1674E+Ol 1.9583E+02 1.94B9E+02 
3.0525E-Ol -1.0450E+00 -2.1838E-Ol 1.3502E+00 1.3~44E+00 

1.3935E+02 -1.B562E+OO -4.5442E+Ol 1.4120E+02 ~Bl~E)Ol 
9.6076E-Ol -1.2798E-02 -3. 1331E-Ol 9. 735~O.\1".~2E-0J.: 

1.6081E+02 -2. 0302E+Ol -2. 3708E+Ol 1.8112E+02 2,. 013'1E+:~ 
1.1088E+00 -1.3998E-Ol -1.6346E-Ol 1. 2488E~QO 1 ~.880'E+~ 

6.2800E+03 -4. 3399E+03 -1. 2948E+03 0.2'OE+0~2 .lJ6E+04 
A ~1.06: " I I 

4.3299E+Ol -2.9923E+Ol -8.927Z5E+Oi 7~22E~1.:;04E+02 

1.1078E+04 -5.1359E+03 -1.4610E+OB 1.6213E+04 Lf9209E+04 
7.6377E+Ol -3. 5411E+Ol -1. 007bE+0~ 1.1179E'+-·O-2~. 3244E+02 

7.8723E+03 -2.9221E+02~.632kE+0~03 1.4603E+04 - / 
5.4277E+Ol -2.0147E+00 1.1253E+Oi---5~ZE+Ol 1.0068E+02 

4.3105E+03 6. 32'6~'1~43Et>02 4. 3099E+03 1.2163E+02 
~ \" 

2. 9720E+Ol ;:4. 3617E-.03 -6.9242£-01 2. 9716E+Ol 8. 3860E-Ol 

4.3053E+03 2.24~E~2 ~'+-OO 4.3053E+03 7.3546E-Ol 
/ 

2.9684E+Ol 1'-. 5460E-0·4-----2 .. 80lZE-02 2. 9684E+Ol 5. 0708E-03 
. ~ "" ~ 
4.30,6'7E+-03 -7. 933'6E-02~5. 8216E+Ol 4. 3068E+03 3. 2296E+Ol 
2. 9694E+ 0 1'--:::-5 .. A 700'E~4. 0138E-Ol 2. 9694E+Ol 2.22 68E-Ol 

4.~~1~3.~02 1.8996E+0~ 4.6640E+03 2.2249E+03 
2.984\E+O-l -2/Tl·62E+00 1.3 097E+0 1 3. 2157E+Ol 1. 5340E+0 1 

11 1.0416E+03 ~.0425E+03 2.2057E+02 2.0841E+03 1,9296E+03 
~ isl 7E\~':;)7 . lB77E+O 0 1. 520 BE+O 0 1. 43 69E+01 1. 33 04E+O 1 

~2 6.52~02 -3.7858E+02 2.6956E+02 1.0313E+03 1.9663E+03 
~ ~ 4\5~0~~+00 -2.6102E+00 1.8586E+00 7.1105E+00 1.3557E+Ol 

, 'r3~> 5~345E+03 -2.2724E+03 3.5097E+02 7.6069E+03 4.9738E+03 
3.6780E+Ol -1.5668E+Ol 2.4198E+00 5.2447E+Ol 3.4293E+Ol 

14 4.0465E+03 -1.9338E+03 3.1272E+02 5.9802E+03 7.3954E+03 

15 

2.7900E+Ol -1.3333E+Ol 2.1561E+00 4.1232E+Ol 5.0989E+Ol. 

5.5656E+02 -3.8830E+02 3.7740E+02 9.4486E+02 1.3194E+03 
3.8373E+00 -2.6772E+00 2.6021E+00 6.5146E+00 9.0971E+00 
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16 1.4871E+03 -6.1752E+02
1.0253E+01 -4.2576E+00

5.4774E+02
3.7765E+00

17 1.7317E+03 -2.1891E+02 -8.9238E+01
1.1940E+01 -1.5093E+00 -6.1527E-01

18 1.8679E+03 -2.7059E+02 -1.4705E+02
1.2879E+01 -1.8656E+00 -1.0139E+00

2 . 1046E+03
1. 4511E+01

1.9506E+03
1. 3449E+01

2. 1385E+03
1. 4744E+01

2.5554E+03
1.7619E+01

2.3272E+03
1. 6046E+01

3.4133E+03
2. 3534E+01

3.7423E+03
2 .5803E+01

19 1.8074E+03 -7.4804E+02
1.2461E+01 -5.1576E+00

20 1.6293E+03 -7.7726E+02
1.1234E+01 -5.3591E+00

5.3576E+02
3.6940E+00

3.2007E+02
2.2068E+00

3 .0248E+03

2<ýO 8 5 -5-E '1

21 5.5763E+02 -5.9537E+02 -4.0537E+01
3.8447E+00 -4.1049E+00 -2.7949E-01

2.4066E+03 4 4684E+03/
1.6593E+01 3.0809E+01

1. 1530E+o03 2.6 3E+03
7'C'9497E+00 1. 56,03E+0,1/

<2.536\1E+02 1.563E+01

1 .7486E\+O.0 1. 078'86E-01

22 1.0451E+02 -1.4911E+02
7.2054E-:01 -1.0281E+00

Allowable Stress for Load

LOC Tmax Tave Sm _

(degF) (degF) (si)

1 0.00 -40.00 2,0.00(. /

2 0.00 -40.00 20,0o003 0.00 -40.00' 2o.o0£-
4 0.00 -40.00 20.00\

5 0.00 -0o. 00 2,0.00
0.00 -40.00 20.00

7 0.00 -4-0.00 2.
8 0.00 -40.00> 20.0-0
9 0.00 -400 0 -0 -20<0

10 OXO -0.00/ 20'.00
11 0.00\ -40 00 20.00
12 'b,.00 -o0o00o 20.00

1.

7.

18
19
20
21
22

-40 .00
14 0.00

-40.00
-40.00
-40.00
-40.00
-40.00
-40.00
-40.00

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00

(ksi)

70.00

70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00

0' 00/oo
0.00
0.00
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16 1.4871E+03 -6.1752E+02 5.4774E+02 2.1046E+03 2.3272E+03 
1.0253E+01 -4.2576E+00 3.7765E+00 1.4511E+01 1.6046E+01 

17 1.7317E+03 -2.1891E+02 -8.9238E+01 1.9506E+03 3.4133E+03 
1.1940E+01 -1.5093E+00 -6.1527E-01 1.3449E+01 2.3534E+01 

18 1.8679E+03 -2.7059E+02 -1.4705E+02 2.1385E+03 3.7423E+03 
1.2879E+01 -1.8656E+00 -1.0139E+00 1.4744E+01 2.5803E+01 

19 1.8074E+03 -7.4804E+02 5.3576E+02 2.5554E+03 3.0248E+03 
1.2461E+01 -5.1576E+00 3.6940E+00 1.7619E+01 2(0 855UO 1 < V 1.6293E+03 -7.7726E+02 3.2007E+02 2.4066E+03 4~4684E+03 

1. 123 4E+ 01 -5.3 591E+00 2 .20 .68E+ 0 0 1. 6 593E{0 ~ 0809E+o'< 
20 

21 

22 

5.5763E+02 -5. 9537E+02 -4. 0537E+01 1.153~~3 2. 2~~03) 
3.8447E+00 -4.1049E+00 -2. 7949E-01 7~9~E+00\. 56\3E+O,} 

1. 0451E+02 -1. 4911E+02 1. 0563E+OQ <:. 5361E+02 1. 5643E+01 

7.2054E"01 -1.0281E+00 7. 2830E(0~ '''7~::::~;?~6E-0' 

Allowable Stress for Load C~S~~O~ 
LOC 

--------------------------~----~ 

Tmax Tave ~, ~SY 

1 0.00 -40.00 ~O.OO 

~~~=~~~ (deg_F) /Vk;: (k~) 

( I 
2 0.00 -40. 00~2'OvGO 30. O~ 
3 0.00 -40.00 20.09~30.00 

4 0.00 -40.00 20. 00) 3'0(00 
5 0 . 0 0 - 4'0" 0 0 2,0 . 0 0 I 3 0 . 0 0 
6 0.00 -4,0 .00~}~~0 30.00 
7 o. 00 -4\0~0 2,0-...:....00 30.00 
8 0 . 0 0 - 4 0 . 0 0) 2 0 . 0'0 3 0 . 0 0 
9 0.00 -40\0'0 ~O(OO 30.00 

10 O~O~ \40.00~ 20.00 30.00 
11 0.00~-40.00y 20.00 30.00 

~ ~ 
12 O~OO -40.00 20.00 30.00 

<~~~~~.~ =1~v~~ ~~:~~ ~~:~: 15~G.li>~~lO.00 20.00 30.00 
16 ~~O.OO -40.00 20.00 30.00 
1~7 O~OO -40.00 20.00 30.00 
18 0.00 -40.00 20.00 30.00 
19 0>. 0 0 - 4 0 . 0 0 2 0 . 0 0 3 0 . 0 0 
20 0.00 -40.00 20.00 30.00 
21 
22 

0.00 
0.00 

-40.00 
-40.00 

20.00 
20.00 

30.00 
30.00 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
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Table 2-100. Load Case 105, -40°F Ambient, Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location

1

Sigma_1

2. 8764E+01
1. 9832E-01

Sigma_2 Sigma_3 Pm Pb

-1.0847E+02 -2.1388E+01
-7.4791E-01 -1.4746E-01

2 7.8887E+01 -1.3266E+01 -3.5005E+01
5.4391E-01 -9.1462E-02 -2.4135E-01

3 9.7784E+01 -2.4387E+01 -1.7338E+01
6.7420E-01 -1.6814E-01 -1.1954E-0i

9.4623E-01 /.2591E+00

9.2153E+01 69.98286E+01

6.3537E-0.1 &.8869E-01

1.2217E+02 6-.5928E+01
8.4234E>'01 4.5455E~-01

4 3.6057E+03 -2.6177E+03 -8.3281E+02 <6.223,4E+03
2.4861E+01 -1.8048E+01 -5.7420E+0'0 4.2909E+01

5 6.4748E+03 -3.0782E+03 -1.021,5E+0B3 9.5530E+03
4.4642E+01 -2.1224E+01 -7.04310E+0 6.5866E0--

6 4.6474E+03 -1.7830E+02 8.182ý8E+02 4.8257E+03\ /

3.2043E+01 -1.2293E+00 5.6419E+00Q-3.3272E+01

7 2.5606E+03 -1.774/2E+00 -5.81'O1E+01 2.5624E+03/
1.7655E+01 -1.2233E--,02 -4.0059E--01 1.7667E+01

8 2.5575E+03 -2.1752E+00 2.4541E000 2.5597E+03\ /
1.7633E+01 -1\. 4997E-0 2-,I. 692.OE-02 1.7648E+01

9 2.5584'E_+03 -2.219"2E+0\ -3.5835E+01 2.5606E+03
1.(7639E+01 ,•-I-.,5301E-02 -2.4708E-01 1.7655E+01

10 2.5763E+,03 -2.3572E+02 1.1648E+03 2.8120E+03
1.7763E+04I -1/62-52E+00 8.0311E+00 1.9388E+01

11 \ 5.6888E+02 -6 9413E+02 7.8984E+01 1.2630E+03

\\3.9223E+00 ý-4•7858E+00 5.4458E-01 8.7082E+00

12 3.2,892E+02 -2.8706E+02 3.8193E+01 6.1598E+02
2\2'67,8/E+00 -1.9792E+00 2.6333E-01 4.2471E+00

13 3)0906E+03 -1.4352E+03 1.8614E+02 4.5258E+03
2.1309E+01 -9.8950E+00 1.2834E+00 3.1204E+01

14 2.3224E+03 -1.2189E+03 2.0091E+02 3.5413E+03

"1.2429E+04
8. 5694E+01

,11198E+04
7.7206E+01

8.6891E+03
5. 9909E+01

2 . 5882E+01
1.7845E-01

4.7917E+01
3.3038E-01

2. 6275E+01
1. 8116E-01

1.4813E+03
1. 0214E+01

1. 1789E+03
8. 1285E+00

1.1931E+03
8.2260E+00

2.9240E+03
2 . 0160E+01

4.3946E+03
3. 0300E+01

7. 9183E+02
5.4595E+00

0

1.6012E+01 -8.4040E+00 1.3852E+00

2.3878E+02
1.6463E+00

2. 4416E+01

5.7472E+02
3.9626E+00

15 3.4338E+02 -2.3134E+02
2.3675E+00 -1.5951E+00

1 2-232
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Table 2-100. Load Case 105, -40°F Ambient, Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-025 

Stress (psi/MPa) 

Location Pm Pb 

I 2-232 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2.8764E+01 -1.0847E+02 -2.1388E+01 1.3724E+02 1.8262E+02 
. ~ 

1.9832E-01 -7.4791E-01 -1.4746E-01 9.4623E-01 ~591E+00 

7.8887E+01 -1.3266E+01 -3.5005E+01 9.2153E+01 ~.98~~)01 
5.4391E-01 -9.1462E-02 -2. 4135E-01 6.3537°.1 6'-. 8869E-01: 

9.7784E+01 -2. 4387E+01 -1.7338E+01 1. 2217E+0~'.~'8E+~~ 
6.7420E-01 -1.6814E-01 -1.1954E-01 8. 4234E~Q1 4 ~5455'E~ 

3.6057E+03 -2. 6177E+03 -8. 3281E+02 63'4E+0~1. 2J9E+04 
, \~. ~ ~ : " \ J 

2.4861E+01 -1.8048E+01 -5. 7420E+0

1

0 4~09E+V8. 74E+01 

6.4748E+03 -3. 0782E+03 -1.021Z0B 9. 553.0E+03 Lr1198E+04 
4.4642E+01 -2.1224E+01 -7. 043ifE+ob 6. 5866E'l-0-1A. 7206E+01 

4.6474E+03 -1.7830E+02~8E+0~03 8.6891E+03 
3.2043E+01 -1.2293E+00 5~419Ecl>+00~3~2E+01 5.9909E+01 

2.5606E+03 -1. 7}4~'(. 81'0"lE+01 2. 5624E+03 2. 5882E+01 
1.7655E+01 -1.2233E~02 -4.0059£-01 1.7667E+01 1.7845E-01 

2. 5575E+03 ~ 17'E100 ~'l-OO 2. 5597E+03 4. 7917E+01 
1.7633E+01 -1"-. 4997E-0-2------L 692,OE-02 1.7648E+01 3. 3038E-01 

2.558'4E:t:-03 -2 .S2E+~3 ~5E+01 2. 5606E+03 2. 6275E+01 
1.~39E+Ol'-:::-1-.. ~~L2. 4708E-01 1.7655E+01 1.8116E-01 

2. 57\63E~2. 35727+02 1.1648E+03 2. 8120E+03 1.4813E+03 
1.776\E+0-I -1/62·52E+00 8. 0311E+00 1.9388E+01 1.0214E+01 

11 5.6888E+02 ~.9413E+02 7.8984E+01 1.2630E+03 1.1789E+03 

~ 92.~\~)4 .785 8E+0 0 5. 4458E-0 1 8.70 82E+ 00 8. 12 85E+0 0 

~ ~ ~\ ~~~.~t~~ = ~: :;~~~:~~ ~ : : ~~ :~:~ ~ : : ~ !~~~:~~ ~ : ~~!~~:~: , ~~> 3~906E+03 -1.4352E+03 1.8614E+02 4.5258E+03 2.9240E+03 
2.1309E+01 -9.8950E+00 1.2834E+00 3.1204E+01 2.0160E+01 

14 2.3224E+03 -1.2189E+03 2.0091E+02 3.5413E+03 4.3946E+03 

15 

1.6012E+01 -8.4040E+00 1.3852E+00 2.4416E+01 3.0300E+01 

3.4338E+02 -2.3134E+02 2.3878E+02 5.7472E+02 7.9183E+02 
2.3675E+00 -1.5951E+00 1.6463E+00 3.9626E+00 5.4595E+00 
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16 9.0559E+02 -3.7318E+02
6.2438E+00 -2.5730E+00

3. 1962E+02
2.2037E+00

1.2788E+03
8. 8168E+00

1. 1820E+03
8. 1494E+00

1. 4183E+03
9.7790E+00

2.0672E+03
1. 4253E+01

17 1.0498E+03 -1.3217E+02 -7.1526E+01
7.2381E+00 -9.1126E-01 -4.9316E-01

18 1.1238E+03 -1.6893E+02
7.7487E+00 -1.1647E+00

19 1.0502E+03 -4.6474E+02
7.2408E+00 -3.2043E+00

2 . 7392E+01

1. 8886E-01

4.5627E+02
3. 1459E+00

2 . 1415E+02

1.4765E+00
20 9.1109E+02

6.2818E+00
-5.1553E+02
-3.5545E+00

1.2928E+03 2.2661E+03

8.9134E+00 1.5624E+01

1.5149E+03 1.7'380E+03

1.4266E+03 2 6300E+03

9.8362E+00 1 8.133E+0'1

7.1876E\+02 1.4\1E0

4'29.557E+ 00 9.73,34E>0.00

\1.47\60E+02 1.4656E+01

1>'0176E+O0-0 -1. 01'05E-01

21 3.4585E+02 -3.7291E+02 -2.8575E+01
2.3846E+00 -2.5711E+00 -1.9702E-01

22 5.7349E+01 -9.0246E+01 5.8:
3.9541E-01 -6.2223E-01 4.0(

Allowable Stress for Load Cash&

LOC Tmax Tave Sm

(degF) (degF) (,_ksi (0

1 2.44 2.24 2,0.00 3_( /
2 2.50 2.12 20,•/00 3
3 2.15 1.87 20.00
4 2.71 2.68 20. 00 3(

5 3.22 _14 \ 20.00 3
3.41 3.34 20\00 3

7 3.74 \358 2000 33
8 3.70 3.5-4, 20.010 3

9 3.63 3\4,7 230ý/ 00 3!

10 3ý4 5 3.28// 2'0.00 3!

11 3.58 3.29 20.00 3!

12 0>..o8 \ 3. 7 4> 20.00 3!

18,
19
20
21
22

'2 . 52
2.61
2.74
2.79
2.95
3.06
3.81
1.85
2.25

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

3!

3!
3!

3!

3!
3!

3!

3!
3!

3!

0.00
0 .00
0.00
0 .00
0.00
0.00
0 .00
0 .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00

3'. 11
3.95

1. 94
2.32
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16 9.0559E+02 -3.7318E+02 3.1962E+02 1.2788E+03 1.4183E+03 
6.2438E+00 -2.5730E+00 2.2037E+00 8.8168E+00 9.7790E+00 

17 1.0498E+03 -1.3217E+02 -7.1526E+01 1.1820E+03 2.0672E+03 
7.2381E+00 -9.1126E-01 -4.9316E-01 8.1494E+00 1.4253E+01 

18 1.1238E+03 -1.6893E+02 2.7392E+01 1.2928E+03 2.2661E+03 
7.7487E+00 -1. 164 7E+00 1.8886E'-01 8.9134E+00 1.5624E+01 

19 1.0502E+03 -4.6,4 74E+02 4. 5627E+02 1.5149E+03 1.7'380E+03 
7.2408E+00 -3.2043E+00 3.1459E+00 1.0445E+01 y(198~~01 < V 

20 9.1109E+02 -5.1553E+02 2.1415E+02 1.4266E+03 2~6300E+03 

6.2818E+00 ~3.5545E+00 1.4765E+00 9.8362E{OO~8133E+01 

21 3.4585E+02 ~3.7291E+02 ~2.8575E+01 7.'87~~2 '.4;;rE'0~~ 
2.3846E+00 -2.5711E+00 -1.9702E-01 .Y.'9.557E+00~.73~4E+O.o 

5.7349E+01 -9. 0246E+01 5. 8122E+Ol1 <.. 4~E+02 1. 46~6E+01 
3.9541E-01 -6. 2223E-01 4. 0073E(0~ 1':0176E;00~1. 0l!65E-01 

22 

( ~ 
Allowable Stress for Load ,case~105 

, / ,,\ 
~:~~~~~~~::::~~~~~~~~:~~~~~:~ 

~~~=~~~ ~~~=~~~/~~ (~~~ 
1 2 . 44 2 . 24 2'0 . ~ 1 30. 00 

( I ~ 
2 2.50 2 .12~2'Ov00 30. O!? 
3 2 . 15 1 . 87 2 0 . 0 0____________..3 0 . 00 
4 2 . 71 2 . 68 20 . 06) . 3'0(00 
5 3 . 2 2 3 .. 14 2.0 . 0 0 3 0 . 0 0 
6 3.41 3 .34~,-,}~~0 30.00 
7 3 . 7 4 \3~ 8 2.0.....:...00 3 0 . 00 

LOC 

8 3 . 70 3\. 5~ 2 0 . 0'0 3 0 . 00 
9 3 . 63 3 . 4'7 /'l0( 00 3 0 . 00 

10 3~4< 3.28~ 20.00 30.00 

11 ~.58~3.2~\ 20.00 30.00 
12 '%1>.08 8.70/ 20.00 30.00 

<
1'3 2~.;3 ~\l8 20.00 30.00 

~~~~~:~li)~~~:~~ ~~:~~ ~~:~~ 
16 ~~2.79 2.74 20.00 30.00 
1,7 2--.,83 2.79 20.00 30.00 
1~2.98 2.95 20.00 30.00 
19 3'>.11 3.06 20.00 30.00 
20 3.95 3.81 20.00 30.00 
21 1.94 1.85 20.00 30.00 
22 2.32 2.25 20.00 30.00 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
.70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
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Table 2-101. Load Case 106,-20°F Ambient, Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma-1 Sigma2 Sigma3 Pm Pb

1 2.1826E+01 -8.2247E+01 -1.5721E+01 1.0407E+02 1470•4E+02
1.5049E-01 -5.6707E-01 -1.0839E-01 7.1756E-01 1o oo38E+00

2 5.7598E+01 -1.6161E+01 -2.6803E+01 7.3760E+01 10130E+02
3.9713E-01 -1.1143E-01 -1.8480E-01 5.0855E-0.1 6\9843E-00

7.0197E+01 -2.1988E+01 -1.2620E+01 9.2185E+01 3,.061\3E+01\ \ \

4.8399E-01 -1.5160E-01 -8.7014E-02 6.3559E-01 2.1107E-01

4 2.4949E+03 -1.8477E+03 -6.0194E+02 4.342,E+03 8.6521E+03
1.7202E+01 -1.2739E+01 -4.1502E+00 2 9941E+01 5. 9654E+01

5 4.5127E+03 -2.1672E+03 -7.5943E+02 6.6798E+03 7/7960E+03
3.1114E+01 -1.4942E+01 -5.2361E+00 4.6056E'00-115.3751E+01

6 3.2521E+03 -1.2652E+02 5<316E+02 3.3786E+03 6.0995E+03. /

2.2422E+01 -8.7234E-01 3.6657E+00--2,3295E+01 4.2055E+01

1.7962E+03 -1.8562E+00 -\4.03\31E+01 1.7981E+03 4.9881E+00
1.2384E+01 -1. 298E--,02 -2.7807"E-01 1.2397E+01 3.4392E-02

8 1.7940E+03 .1483E+00 1.7338E!+-00 1.7961E+03 4.7113E+01
1.2369E+01 -14812E-0-2-•.1954E-02 1.2384E+01 3.2483E-01

9 1.7o9,4'-Tý0 3 -2.174'OE+00 -2.5523E+01 1.7968E+03 3.1273E+01

1.2374E+01 -i.A989E-02 -. 7597E-01 1.2389E+01 2.1562E-01

10 1.8069E+03 .7621E+02 8.2766E+02 1.9851E+03 1.0860E+03
.2472E+0-I -1.,214,9E+00 5.7065E+00 1.3687E+01 7.4876E+00

11 3.8455E+02 - .0953E+02 3.9312E+01 8.9408E+02 8.3714E+02
\ 2..400 -3.5131E+00 2.7104E-01 6.1645E+00 5.7719'E+00

"12ý \2.150ý6E+0 -2.2169E+02 -9.4569E+00 4.3676E+02 8.4492E+02
I -4•28/E+00 -1.5285E+00 -6.5203E-02 3.0113E+00 5.8255E+00

13 2.1447E+03 -1.0327E+03 1.2186E+02 3.1774E+03 2.0418E+03
1.4787E+01 -7.1202E+00 8.4017E-01 2.1907E±01 1.4078E+01

14 1.6049E+03 -8.7665E+02 1.4269E+02 2.4816E+03 3.0833E+03
1.1066E+01 -6.0443E+00 9.8382E-01 1.7110E+01 2.1259E+01

15 2.4447E+02 -1.6241E+02 1.7159E+02 4.0688E+02 5.5763E+02
1.6856E+00 -1.1198E+00 1.1831E+00 2.8054E+00 3.8447E+00
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Table 2-101. Load Case 106, -20°F Ambient, Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-02S 

( 
Stress (psi/MPa) 

Location Pm Pb 

I 2-234 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2.1826E+01 -8.2247E+01 -1.5721E+01 1.0407E+02 1;4}04E+02 
1.5049E-01 -5. 6707E-01 -1.0839E-01 ,7.1756E-01 /0138E+00 

5.7598E+01 -1.6161E+01 -2.6803E+01 7.3760E+01 ~.01~~)02 
3.9713E-01 -1.1143E-01 -1.8480E-01 5.0857°.1 6'o9843E-Q;t 

7.0197E+01 -2.1988E+01 -1.2620E+01 9. 2185E+0~3'.~'3E+:~ . 
4.8399E-01 -1.5160E-01 -8.7014E-02 6.3559E~Q1 2~b107)~ 

2.4949E+03 -1.8477E+03 -6.0194E+02 ~26E+0~8.6~lE+03 
A ~4.34: " 'I 

1.7202E+01 -1.2739E+01 -4 . 150

Z
2E+O

j
O 2~41E+V5. /54E+01 

4.5127E+03 -2.1672E+03 -7.5943E+OQ 6.67~8E+03 7(7960E+03 
, \ I '- ;/ 

3.1114E+01 -1.4942E+01 -5. 2361E+00 4. 6056E'+-0-1........-'5. 3751E+01 

3.2521E+03 -1.2652E+02 ~61E+0~03 6.0995E+03 
2.2422E+01 -8. 7234E-01 ~: ~~'57E+00---2~5E+01 4. 2055E+01 

1.7962E+03 -1. 856~~~SlE+ol1. 7981E+03 4. 9881E+00 
1.2384E+01 -1.2'198E-,02 -2. 780\E~1. 2397E+01 3. 4392E-02 

1. 7940E+03 ~ 14'E100 ~'+-OO 1.7961E+03 4. 7113E+01 
1.'2369E+01 -1'. 4812E-0·2---....1,. 1954E-02 1.2384E+01 3. 2483E-01 

1. 79,4~03 -2 '~'OE+~'2 ~3E+01 1.7968E+03 3.1273E+01 
1.~74E+01~"~~~'/1. 7597E-01 1.2389E+01 2.1562E-01 

1.·80~9E~1. 7621;:+02 8. 2766E+02 1.9851E+03 1.0860E+03 
1.247,\E+0-I -1/2'1-4.9E+00 5. 7065E+00 1.3687E+01 7. 4876E+00 

11 3.8455E+02 ~.0953E+02 3.9312E+01 8.9408E+02 8.3714E+02 

~(S.~\\~)3.5131E+00 2.7104E-01 6.1645E+00 5.7719E+00 

1-2 :2.1506E+02 -2.2169E+02 -9.4569E+00 4.3676E+02 8.4492E+02 
~ ~ 1\ 4~2.8'E+00 -1.5285E+00 -6. 5203E-02 3. 0113E+00 5. 8255E+00 , "i~> G~447E+03 -1.0327E+03 1.2186E+02 3.1774E+03 2.0418E+03 

1.4787E+01 -7.1202E+00 8.4017E-01 2.1907E~01 1.4078E+01 

14 1.6049E+03 -8.7665E+02 1.4269E+02 2.4816E+03 3.0833E+03 
1.1066E+01 -6.0443E+009.8382E-01 1.7110E+01 2.1259E+01 

15 2.4447E+02 -1.6241E+02 1.7159E+02 4.0688E+02 5.5763E+02 
1.6856E+00 -1.1198E+00 1.1831E+00 2.8054E+00 3.8447E+00 
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16 6.4148E+02 -2.6354E+02
4.4228E+00 -1.8170E+00

2.2260E+02
1.5347E+00

9.0501E+02
6.2399E+00

8.3558E+02
5. 7611E+00

1.0050E+03
6.9294E+00

1. 4611E+03
1. 0074E+01

17 7.4229E+02 -9.3294E+01 -5.5376E+01
5.1179E+00 -6.4324E-01 -3.8181E-01

18 7.9323E+02 -1.2111E+02
5.4691E+00 -8.3503E-01

19 7.3161E+02 -3.3238E+02
5.0443E+00 -2.2917E+00

20 6.2818E+02 -3.7771E+02
4.3311E+00 -2.6042E+00

5. 0964E+01
3.5138E-01

3.5850E+02
2 . 4718E+00

1. 5617E+02
1.0768E+00

9.1434E+02 1.6036E+03
6.3041E+00 1.1056E+01

1.0640E+03 1.2,083E+03
7.3359E+00 8<'33 000

1.0059E+03 8479E03
6.9353E+00 1 .2741E+ 0,

5.1354\+,02 1.00895+03>
< \ ý \ý\

3<'5407E-i00 6.95,61E+00

<1.0\268E+02 1.1760E+01
7>0792E'Ž'Oi 8.1084E-02

21 2.4668E+02 -2.6686E+02 -2.120-3E+01
1.7008E+00 -1.8399E+00 -1.4619E-01

22 3.8918E+01 -6.3758E+01
2.6833E-01 -4.3959E-01

Allowable Stress for Load

LOC Tmax Tave Sm•
(degF) (degF) (-'si)

1 22.00 21.81 2-0.00( /
2 22.05 21.68 20,,00
3 21.71 21.44 20.00-
4 22.26 22.24 \ 20. 00\
5 22.77 /2-2.68 2,.00
6 22.95 22.89 20.00

7 23.27 2-3.11 Z20.00
8 23.23 23.07, 20.0'0

9 23.16 23.00 20.00
10 /22\99 22.82 20.00

11 23.12 22.84 20.00

12 < 23ý.616 23.28) 20.00

3.
2.

18,
19
20
21
22

22 . 08/
'22.16
22.29
22.34
22.49
22.60
23.34
21.42
21.82

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

3"0 00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00

30.00

30.00

30.00

30.00

30.00

(ksi)
>70.0

70.00
70.00
70.00

70.00

70.00

70.00
70.00

70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00

70.00
70.00
70.00
70.00
70.00
70.00
70.00

22K 66
'23.48

21-.50
21.88
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16 6.4148E+02 -2.6354E+02 2.2260,E+02 9.0501E+02 1.0050E+03 
4.4228E+00 -1.8170E+00 1. 534 7E+00 6.2399E+00 6.9294E+00 

17 7.4229E+02 -9.3294E+Ol -5.5376E+Ol 8.3558E+02 1.4611E+03 
5.1l79E+00 -6.4324E-Ol -3.8181E-Ol 5.7611E+00 1.0074E+Ol 

18 7.9323E+02 -1.2111E+02 5.0964E+Ol 9.1434E+02 1.6036E+03 
5.4691E+00 -8.3503E-Ol 3.5138E-Ol 6.3041E+00 1.1056E+Ol 

19 7.3161E+02 -3. 3238E+02 3. 5850E+02 1.0640E+03 1.2'083E+03 
5.0443E+00 -2. 2917E+00 2. 4718E+00 7. 3359E+00', 8(330'6UOO < V 20 6.2818E+02 -3.7771E+02 1.5617E+02 1.0059E+03 1~8479E+03 

4.3311E+00 -2.6042E+00 1.0768E+00 6.9353E;Ob~2~E+O. 

21 

22 

2.4668E+02 -2.6686E+02 -2.1203E+01 5.'35~~2 '.0~89EZ03~ 
1.7008E+00 -1.8399E+00 -1. 4619E-Ol 3~5~E+OO~. 9SrE+O,0 

3.8918E+Ol -6. 3758E+Ol 3. 9475E+0'1 <.. 0268EZ02 1.1760E+Ol 
2.6833E-Ol -4. 3959E-Ol 2. 7217E(0~ 7':-0792E-0.1~8 .10~4E-02 

( ~ 
Allowable Stress for Load Cas-e:,,l06 

LOC 

1 
2 
3 
4 
5 
6 
7 

/ ,,\ 

~::------~:::--------::---~:~ 
~~~=~~~ ~~~=~~~/~~ ~~~~ 

22.00 21.81 2'0.~' 1 30.00 
< ! ~ 

22.05 21. 68~2'Ov00 30. O~ 
2 1 . 7 1 2 1 . 44 2 0 . 0 O.--______ ? 0 . 0'0 

22.26 22.24 20. 00) 3'0(00 
2 2 . 77 22_. 6 8 2,0 . 0 0 3 0 . 0 0 
22.95 22 .89~2~~0 30.00 
2 3 . 2 7 2-3~ 11 2.0 . 0 ° 3 0 . 0 0 

\", ---8 23 . 23 2 \ 07) 20 . 0'0 3 0 . 00 
9 2'3.16 23 .\00 ~O(OO 30.00 

10 22~9~ 22.82~ ~O.OO 30.00 
11 23.12 22.84 20.00 30.00 
12 2'3'. 61 2\3 . 2 0> 2 0 . 0 0 3 0 . 0 0 

30.00 
14 22.~5~22.08 20.00 30.00 

\ \ / 

15~22.2U) 22.16 20.00 30.00 
16 ~~2.33 22.29 20.00 30.00 
1~7 22' . .37 22.34 20.00 30.00 
18 ~2.52 22.49 20.00 30.00 
19 22>.66 22.60 20.00 30.00 

/ 
20 23.48 23.34 20.00 30.00 
21 
22 

21~50 

21. 88 
21. 42 
21. 82 

20.00 
20.00 

30.00 
30.00 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
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Table 2-102. Load Case 201, Maximum Internal Pressure, 207 kPa (30 psia),

Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma1 Signa_2 Sigma3 Pm Pb

1 6.4092E+01 -4.4672E+01 3.8621E+01 1.0876E+02 2.0867E+02

4.4190E-.01 -3.080OE-01 2.6628E-01 7.4990E-01 11.'4387E+00

2 5.5842E+01 -3.2326E+01 -3.9887E+01 8.8168E+01 1. 700 1E+02

3.8502E-01 -2.2288E-01 -2.7501E-01 6.0790E-01 1\ýý1722E+00

3 2.8670E+01 -2.4948E+01 -2.2063E+01 5.3617E+01 7,.158,7E+017 \ 
\' 

-1.9767E-01 -1.7201E-01 -1.5212E-01 3.6968Eý01 4.9,357E-01

4 4.6156E+02 -2.3259E+02 -1.3966E+02 6.94114E+02 1.2226E+03

3.1823E+00 -1.6036E+00 -9.6291E-01l 4.7859E+00 8.4298E+00

5 5.2434E+02 -1.6795E+02 -5.624z6_E+02 6ý.929E+02ý2 /444421E+02

3.6152E+00 -1.1580E+00 -3.8780E+ 1 0b 4.7732-001.6838E+00

6 6ý3888E+01 -5.5246E+02--1.6\13,9E+03 6.1635E+02 9.1698E+02
4.4049E-01 -3.8091E+00 -1.128E+0i1-4.2496E+00 6.3224E+00

7 -1.1858E+02 -3.85/74E+02 -,3.03,57E+03 2.6717E+02 6.2429E+01/ \ \
-8.1756E-01 -2.6596E-+,00 -2.0930"E+01 1.8421E+00 4.3043E-01

8 -1.2309E+02 </.8486E+02 -3.0824E+03 2.6176E+02 3.8723E+01/
-8.4869E-01 -2\6535E+00--,2,.1252E+01 1.8048E+00 2.6699E-01

9 -1.18.6/+E-0.2 -3.928'2E+02 -13.1273E+03 2.7415E+02 6.6410E+01

-8.,20E-01 2-.7084E+00 2.1562E+01 1.8902E+00 4.5788E-01

10 .181E01-8.56ý41E0 -1.7610E+03 8.7819E+02 8.5795E+01
1.5018E-0-1 -5/z9047E+00 -1.2142E+01 6.0549E+00 5.9153E-01

11 -9.3673E+01 -8.3080E+02 -8.0334E+02 7.3713E+02 1.0408E+03
-6.4585EL01 )5.7282E+00 -5.5389E+00 5.0823E+00 7.1763E+00

212 6.1416E+01 -8.3229E+02 -7.9812E+02 8.9371E+02 1.2708E+03

4\24•.5E-01 -5.7384E+00 -5.5028E+00 6.1619E+00 8.7618E+00

078E+02 -3.9870E+02 -1.3472E+02 4.9948E+02 3.5539E+02

6.9484E-01 -2.7489E+00 -9.2890E-01 3.4438E+00 2.4503E+00

14 8.5852E+01 -4.8920E+02 -1.1710E+02 5.7505E+02 9.8911E+02

5.9193E-01 -3.3729E+00 -8.0736E-01 3.9648E+00 6.8197E+00

15 6.9037E+02 -6.5741E+02 -2.3734E+02 1.3478E+03 1.8226E+03

4.7599E+00 -4.5327E+00 -1.6364E+00 9.2926E+00 1.2566E+01

I 2-236
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Table 2-102. Load Case 201, Maximum Internal Pressure, 207 kPa (30 psia), 
Normal Conditions of Transport - Model AOS-025 

Stress (psi/MPa) 

Location Pm Pb 

I 2-236 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

6.4092E+01 -4.4672E+01 3.8621E+01 1.0876E+02 2.0867E+02 
4.4190E-.o1 -3.0800E-01 2.6628E-01 7.4990E-01 1.4387E+00 

5.5842E+01 -3.2326E+01 -3.9887E+01 8.8168E+01~70~~)02 
3.8502E-01 -2. 2288E-01 -2. 7501E-01 6. 079/0'\1'.~2E+00 

2.8670E+01 -2. 4948E+01 -2. 2063E+01 5. 3617E+01 7'\.158q~+:~. 
1.9767E-01 -1.7201E-01 -1.5212E-01 3.6968E~Ol 4.9357E~ 

4.6156E+02 -2.3259E+02 -1.3966E+02 ~~4E+0~i.2~6E+03 
, \~. ~~~ " I I 

3.1823E+00 -1.6036E+00 -9.6291E-OQ ~~59E+00 8.4298E+00 

5.2434E+02 -1.6795E+02 -5.624~16E+0~ 6.9229E+~2'~21E+02 
I '-.. /' 

3.6152E+00 -1.1580E+00 -3.878fE+00 4.7732E+OO~1.6838E+00 

6.-3888E+01 -5. 5246E+0201. 613,9E+0~02 9.1698E+02 
v / 

4.4049E-01 -3.8091E+00 -1.1128E+oa~4~6E+00 6.3224E+00 

-1.1858E+02 -3. 85/7~'3~-57E~03 2. 6717E+02 6. 2429E+01 
/ \" 

-8 .1756E-01 ~6596E+'00 -2. 0930'E+01 1.8421E+00 4. 3043E-01 

-1. 2309E+02 ~. 84'E102 !;~+03 2. 6176E+02 3. 8723E+01 
-8.4869E-01 -2'.653 5E+00--2,. 12 52E+0 1 1.8048E+00 2. 6699E-01 

-1.18.6'7E+-02 -3 .~2E+~3 ~3E+03 2. 7415E+02 6. 6410E+01 
-8 .~20E-Ol':::-2-.~~-I:l.1562E+01 1.8902E+00 4. 5788E-01 

2.17~lE~8.5641~+02 -1.7610E+03 8.7819E+02 8.5795E+01 
1.5018E-0~ -5/~04/7E+00 -1.2142E+01 6.0549E+00 5.9153E-01 

11 -9.367;'+01 ~.3080E+02 -8.0334E+02 7.3713E+02 1.0408E+03 
~4s85E~-5.7282E+00 -5.5389E+00 5.0823E+00 7.1763E+00 

~2 6.lA~01 -8.3229E+02 -7.9812E+02 8.9371E+02 1.2708E+03 
~" 4\ 23'4S'E-01 -5. 7384E+00 -5. 5028E+00 6.1619E+00 8. 7618E+00 , ~~> 1~078E+02 -3.9870E+02 -1.3472E+02 4.9948E+02 3.5539E+02 

6.9484E-01 -2.7489E+00 -9.2890E-01 3.4438E+00 2.4503E+00 

14 8.5852E+01 -4.8920E+02 -1.1710E+02 5.7505E+02 9.8911E+02 
5.9193E-n1 -3.3729E+00 -8.0736E-01 3.9648E+00 6.8197E+00 

15 6.9037E+02 -6.5741E+02 -2.3734E+02 1.3478E+03 1.8226E+03 
4.7599E+00 -4.5327E+00 -1.6364E+00 9.2926E+00 1.2566E+01 
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16 4.6624E+02
3.2146E+00

17 1.8395E+02
1.2683E+00

18 8.9624E+01
6. 1794E-01

19 3.1321E+02
2. 1595E+00

20 3.7669E+02
2.5972E+00

21 14008E+02
9.6581E-01

22 2.6958E+02
1.8587E+00

-1.1500E+03
-7.9290E*00

-8.3404E+02
-5..7505E+00

-6.5645E+02
-4.5261E+00

-9.8841E+02
-6. 8149E+00

-1.1427E+03
-7.8786E+00

3.1204E+01
2.1514E-01

6.9528E+01
4.7938E-01

-4.1628E+02
-2.8702E+00

-5.1555E+01
-3.5546E-01

1.7669E+02
1. 2183E+00

-4.1116E+01
-2.8348E-01

-1.6730E+02
-1.1535E+00

1.2908E+02
8. 8996E-01

2.2625E+0,2
1.5599E<0+Q

1.6162E+03 2.6124E+03
1.1144E+01 1.8012E+01

1.0180E+03 1.7413E+03
7.0188E+00. 1.2006E+01

7.4607E+02 1.2163E+03

5.1440E+00 8.3861E+00

1.3016E+03 2.1'390E+03
8.9744E+00 Z4"47 4,8-i01

1.5194E+03 2 8335E+03

1. 0476E+01\\1.9537E+0'1

1.0888E\+02 1. 80\87E+02
7'$5067E-01\ 1.2471E+0.0

ý2.0 006E+02 1.3936E+02
1.\3793E+O0 0,/9. 60'3E-01
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16 4.6624E+02 -1.1500E+03 -4.1628E+02 1.6162E+03 2.6124E+03 
3.2146E+00 -7.9290E.+00 -2.8702E+00 1.1144E+01 1.8012E+01 

17 1.8395E+02 -8.3404E+02 -5.1555E+01 1.0180E+03 1.7413E+03 
1.2683E+00 -5 .. 7505E+00 -3.5546E-01 7.0188E+00. 1.2006E+01 

18 8.9624E+01 -6.5645E+02 1.7669E+02 7.4607E+02 1.2163E+03 , 
6.1794E-01 -4.5261E+00 1.2183E+00 5.1440E+00 8.3861E+00 

19 3.1321E+02 -9.8841E+02 -4.1116E+01 1.3016E+03 2.1:390E+03 
2.1595E+00 -6.8149E+00 -2.8348E-01 8.9744E+00 Y. 47 4'8E-P0 1 

< V 20 3.7669E+02 -1.1427E+03 -1.6730E+02 1.5194E+03 2~8335E+03 

2.5972E+00 -7.8786E+00 -1.1535E+00 /" / 
1. 0476E+01~9S37E+Q-1 

21 1.4008E+02 3.1204E+01 1. 290BE+02 1. OBB~'\2 1. B~E;;02) 
9.6581E-01 2.1514E-01 8. 8996E-01 7~5~E-01~. 24~lE+O.o 

22 2.6958E+02 6.9528E+01 2. 2625E+OQ ~. 0006E+02 1.3936E+02 
1.8587E+00 4.7938E-01 1. 5599E{ob 1~793E;00~9. 60'83E-01 

~ 
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Table 2-103. Load Case 202, Minimum External Pressure, 24 kPa (3.5 psia),
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma_1 Signa_2 Sigma3 Pm Pb

1 7.4115E+01 -3.7637E+01 6.5012E+01 1.1175E+02 2.06.84E+02

5.1100E-01 -2.5950E-01 4.4824E-01 7.7050E-01 I.461E+00

6.7213E+01 -2.3362E+01 -1.4461E+01 9.0575E+0 17063E02
4.6342E-01 -1.6107E-01 -9.9704E-02 6.2449E-0,1 1\1764E+00

3 3.9705E+01 -1.4549E+01 3.7803E+00 5.4254E+01 7\.582'2E+01
2.7376E-01 -1.0031E-01 2.6064E-02 3.7407E>'01 5Ž.2277E~-01

4 4.0761E+02 -1.3858E+02 -1.7995E+02 5.461'9E+02 8.8660E+02
2.8104E+00 -9.5546E-01 -1.2407E+0'0 3.7658E+00 6.1129E+00

5 5.3833E+02 -8.8192E+01 -6.1168E+02 6.2652E+02 5e3605E+01
3.7116E+00 -6.0807E-01 -4.21714E+Ob 4.3197E1,00 3.6959E-01

6 8.3954E+01 -4.7027E+02 l.ý39@E+03 5.5422E+02 7.5294E+02
5.7884E-01 -3.2424E+00-o1.1300E+01--3•.•212E+00 5.1913E+00

7 -7.7156E+01 -3.6765E_+_2 -3.0786E+03 2.9050E+02 6.1723E+01
-5.3197E-01 -2.*5349E+,00 -2.1226,E+01 2.0029E+00 4.2556E-01

8 -7.8953E+01<-3.69ý55E)+02 -3.1245E+F03 2.9059E+02 3.8694E÷01

-5.4436E-01 -2'.5479E+0,0--2-.1542E+01 2.0036E+00 2.6678E-01

9 -7.72~A8E#0-1 -3.747'5E+0\ -3.1711E+03 2.9752E+02 6.5987E+01
-5.3'247E-01'-2-..5838E+00 22.1864E+01 2.0513E+00 4.5497E-01

10 8.43,95E+0ý1ý 8. 8605E+02 -1.7362E+03 9.7044E+02 1.7898E+02\ \/
5.8188E-0-1 -6.,r09/IE+00 -1.1970E+01 6.6910E+00 1.2340E+00

11 -1.1005E+02 -8.2866E+02 -8.0658E+02 7.1861E+02 1.0247E+03

-7.587,9EA01 - 5.7134E+00 -5.5611E+00 4.9546E+00 7.0648E+00

2 52.298E+01 -8.2071E+02 -7.9608E+02 8.7361E+02 1.1773E+03
3\647\72E-01 -5.6586E+00 -5.4888E+00 6.0233E+00 8.1170E+00

3 1ý2391E+02 -3.3288E+02 -1.2355E+02 4.5678E+02 4.7968E+02

8.5432E-01 -2.2951E+00 -8.5186E-01 3.1494E+00 3.3073E+00

14 5.8527E+01 -3.8277E+02 -1.0316E+02 4.4130E+02 8.2074E+02
4.0353E-01 -2.6391E+00 -7.1125E-01 3.0427E+00 5.6588E+00

15 8.4051E+02 -7.5089E+02 -1.6780E+02 1.5914E+03 2.4898E+03
5.7951E+00 -5.1772E+00 -1.1569E+00 1.0972E+01 1.7167E+01
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Table 2-103. Load Case 202, Minimum External Pressure, 24 kPa (3.5 psia), 
Normal Conditions of Transport - Model AOS-025 

I • 

Stress (psl/MPa) 

Location Pm Pb 

I 2-238 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-------
r 

7.4115E+01 -3.7637E+01 6.5b12E+01 1.1175E+02 2.0684E+02 
5.1100E-01 -2.5950E-01 4.4824E-01 7.7050E-01 1.4261E+00 

6.7213E+01 -2.3362E+01 -1.4461E+01 9.0575E+01 ~70~~)02 
4.6342E-01 -1.6107E-01 -9. 9704E-02 6. 244?O.1 1'. 1764E+OO 

3.9705E+01 -1.4549E+01 3. 7803E+00 5. 4254E+0~7'.~QE+~~ 
2.7376E-01 -1.0031E-01 2. 6064E-02 3. 7407E2-01 5 :2'277'E~ 

4.0761E+02 -1.3858E+02 -1.7995E+02 ~~9E+0~8.8~OE+02 • ~5. 46: '\. I I 

2.8104E+00 -9.5546E-01 -1.240~ol 3~58E~6.~29E+00 

5.3833E+02 -8. 8192E+01 -6. 116\8E+Op 6. 265~+02 }!3605E+01 
3.7116E+00 -6.0807E-01 -4.217iE+00 4.3197E'l-OO/3.6959E-01 

8.3954E+01 -4.7027E+02 ~9~E+0~02 7.5294E+02 
5.7884E-01 -3. 2424E+00 ~: i~00E+Oil------3. 8212E+00 5.1913E+00 

-7.7156E+01 -3. 6J6~'(\'8,,6E+ok 2 ~OE+02' 6.1723E+01 

-5. 3197E-01 ~53(E+.00 -t.:~:<5)2. 0029E+00 4. 2556E-01 

-7.8953E+01 ~.6955E~2 -3.1245''1-03 2.9059E+02 3.8694E+01 
-5.4436E-01 -2,5479E+~0--2~1542E+01 2.0036E+00 2.6678E-01 
. ~ "" ~ 
-7.72~'8E+'o-i -3.747·5E+02~.3.1711E+03 2.9752E+02 6.5987E+01 

,Z ........... " /--5.324 7E-01 -2-.5838E+~-2 .1864E+01 2. 0513E+00 4. 5497E-01 

8. ~.95E~/-8. ~02 -1.7362E+03 9. 7044E+02 1.7898E+02 
\ \ £ 

5.8188E-Ool -6/l'O·9/IE+00 -1.1970E+01 6. 6910E+00 1.2340E+00 

11 -1.100~+02 <::.2866E+02 -8.0658E+02 7.1861E+02 1.0247E+03 
~5B,~~25.7134E+00 -5:5611E+00 4.9546E+00 7.0648E+00 

,~2 ~ ~\ ~.~~~~:~~ =~: ~~~~~:~~ =~: ~~~~~:~~ ~: ~~~~~:~~ !: ~~~~~:~~ , "r~> 1~391E+02 -3.3288E+02 -1.2355E+02 4.5678E+02 4.7968E+02 
8.5432E-01 -2.2951E+00 -8.5186E-01 3.1494E+00 3.3073E+00 

14 5.8527E+01 -3.8277E+02 -1.0316E+02 4.4130E+02 8.2074E+02 
4.0353E-01 -2.6391E+00 -7.1125E-01 3.0427E+00 5.6588E+00 

15 8.40~lE+02 -7.5089E+02 -1.6780E+02 1.5914E+03 2.4898E+03 
5.7951E+00 -5.1772E+00 -1.1569E+00 1.0972E+01 1.7167E+01 
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16 4.1874E+02 -9.5020E+02 -3.2355E+02
2.8871E+00 -6.5514E+00 -2.2308E+00

1.3689E+03
9.4385E+00

8.4270E+02
5. 8102E+00

2. 2172E+03
1. 5287E+01

1.4474E+03
9.9796E+00

17 1.7157E+02 -6.7113E+02
1.1829E+00 -4.6273E+00

18 7.0703E+01 -4.7186E+02
4.8748E-01 -3.2534E+00

19 2.3349E+02 -7.2665E+02
1.6098E+00 -5.0100E+00

1.9678E+00
1.3568E-02

2 . 1279E+02
1. 4671E+00

3. 9925E+01
2. 7527E-01

20 2.7637E+02 -8.6472E+02 -1.1567E+02
1.9055E+00 -5.9620E+00 -7.9753E-01

5.4256E+02 8.8040E+02
3.7408E+00 6.0701E+00

9.6013E+02 1.5,835E+03
6.6199E+00 11<0 9 1, 9-i+01

<
1.1411E+03 2 1ý316E+03
7.8675E+00 1. 4697E+0'

1.8\2963E+0.o 8474E-01

21 1.3717E+02
9.4578E-01

2. 8721E+01
1. 9802E-01

1.2698E+02
8. 7553E-01

22 2.3247E+02
1.6028E+00

4.4456E+01 2.
3.0651E-01 1.
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16 4.1874E+02 -9.5020E+02 -3.2355E+02 1.3689E+03 2.2172E+03 
2.8871E+00 -6.5514E+00 -2.2308E+00 9.4385E+00 1.5287E+01 

17 1.7157E+02 -6.71l3E+02 1.9678E+00 8.4270E+02 1.4474E+03 
1.1829E+00 -4.6273E+00 1.3568E-02 5.8102E+00 9.9796E+00 

18 7.0703E+01 -4.7186E+02 2.1279E+02 5.4256E+02 8.8040E+02 
4.8748E-01 -3.2534E+00 1.4671E+00 3.7408E+00 6.0701E+00 

19 2.3349E+02 -7.2665E+02 3.9925E+01 9.6013E+02 1.5'835E+03 
1.6098E+00 -5.0100E+00 2.7527E-01 6.6199E+00 Y.' 0 9 1!8UO 1 

< V 20 2.7637E+02 -8.6472E+02 -1.1567E+02 1.1411E+03 2~1316E+03 

1.9055E+00 -5.9620E+00 -7.9753E-01 /" / 
7. 8675E+00~ 4.697E+0-1 

21 1.3717E+02 2.8721E+01 1.2698E+02 1.084~~2 2.9~E~01::> 
9.4578E-01 1.9802E-01 8. 7553E-01 7~4~E-01\. 87'rE-O.J: 

22 2.3247E+02 4.4456E+01 2. 1440E+OQ <. 8801E+02 5. 5802E+01 
1.6028E+00 3.0651E-01 1.4782E{ob 1\Q963E;OO---A. 84'~4E-01 

~ 
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Table 2-104. Load Case 203, Maximum Increased External Pressure, 140 kPa (20 psia),
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma-l Sigma_2 Sigma_3 Pm Pb

1 6.0043E+01 -4.7600E+01 2.6480E+01 1.0764E+02 2.1153E+02
4.1399E-01 -3.2819.E-01 1.8257E-01 7.4217E-01 1.4'584E+00

2 4.9821E+01 -3.7322E+01 -5.1472E+01 8.7143E±0 1 ý1. 69<54E)+012
3.4351E-01 -2.5733E-01 -3.5489E-01 6.0083E-&.1 1\1689E+00

3 2.3207E+01 -3.1036E+01 -3.4102E+01 5.4242E+01 &767,2E+01

1.6000E-01 -2.1398E--01 -2.3512E-01 3.7399E-ý01 4.6,6581E-01

4 5.7922E+02 -5.1294E+02 -2.3160E+02< 1.092,2E+03 2.0459E+03

3.9936E+00 -3.5366E+00 -1.5968E+00 7.5302E+00 1.410'6E+01

5 5.2724E+02 -3.2654E+02 -6 4867E+0'2 8.537,!E+02 9/0779E+02
3.6352E+00 -2.2514E+00 -4.472ý4E+00 5.8866E+00 6.2590E+00

6 6.8579E+01 -6.5879E+02 -I.773338E+03 7 -.2737E+02 1.1418E+03/

4.7284E-01 -4.5422E+00 --1.1954E+0,iŽ--5•.0150E+00 7.8725E+00

7 -1.3774E+02 -3.88518E+0 -3.08\30E+03 2.5084E+02 6.2748E+01
-9.4968E-01 -2.6791E+,00, -2.1256"E+01 1.7295E+00 4.3263E-01

8 -1.4232E+02 <-3.8757,E+02 -3.1308Eý-03 2.4526E+02 3.8737E+01
-9.8124E-01 -2-6722E+00---2,.158,6E+01 1.6910E+00 2.6708E-01

9 -1.3793E02 -3.954\7E+02 -,3.1767E+03 2.5754E+02 6.6241E+01
-9.5101E-01 --. 7267E,+00 z2.1902E+01 1.7757Eo00 4.5671E-01

10 8.2009E"+*0-8. 8328E+02 -1.7737E+03 8.9148E+02 1.3392E+02\ \ / /

5.6543E-0,2 -6.0'90,OE+00 -1.2229E+01 6.1465E+00 9.2336E-01

11 -1.0200E+02 <8.3267E+02 -8.0847E+02 7.3068E+02 1.0674E+03
-7.0125E\01 )5.7411E+00 -5.5742E+00 5.0378E+00 7.3592E+00

1-2" 5.27,220E+01 -8.2929E+02 -7.9955E+02 8.8651E+02 1.2198E+03
"" 3\9a'5,2'-01 -5.7178E+00 -5.5127E+00 6.1123E+00 8.4103E+00

13 1)0407E+02 -3.8992E+02 -1.3189E+02 4.9399E+02 3.4848E+02
7.1755E-01 -2.6884E+00 -9.0937E-01 3.4060E+00 2.4027E+00

14 9.1895E+01 -4.8406E+02 -1.1302E+02 5.7595E+02 9.8706E+02
6.3359E-01 -3.3375E+00 -7.7924E-01 3.9710E+00 6.8055E+00

15 8.7004E+02 -7.9067E+02 -1.7449E+02 1.6607E+03 2.6043E+03
5.9987E+00 -5.4515E+00 -1.2030E+00 1.1450E+01 1.7956E+01 0

I 2-240 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-104. Load Case 203, Maximum Increased External Pressure, 140 kPa (20 psia), 
Normal Conditions of Transport - Model AOS-02S 

Stress (psi/MPa) 

Location Pm Pb 

I 2-240 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

6.0043E+01 -4.7600E+01 2.6480E+01 1.0764E+02 2.1153E+02 
4.1399E-01 -3. 2819,E-01 1.8257E-01 7.4217E-01 1.4584E+00 

4.9821E+01 -3.7322E+01 -5.1472E+01 8.7143E+01 ~69~~)02 
3.4351E-01 -2. 5733E-01 -3. 5489E-01 6. 008{O.\1'.~9E+00 

2.3207E+01 -3.1036E+01 -3. 4102E+01 5. 4242E+01 6 .. 767QE+~ 
1.6000E-01 -2.1398E-01 -2. 3512E-01 3. 7399E~01 4 ~658'E'~ 

5.7922E+02 -5.1294E+02 -2.3160E+02 ~2~E+0~2.0~9E+03 
A ~ 1, 09: '\. ,I 

3.9936E+00 -3. 5366E+00 -1. 5967°\0 7~02E+~1. jQ6E+01 

5.2724E+02 -3. 2654E+02 -6. 486fE+Of 8. 537 .. ~+02 ~(0779E+02 

3.6352E+00 -2.2514E+00 -4.472fE+00 5.8866E~00~6.2590E+00 

6.8579E+01 -6.5879E+02 ~3~E+0~02 1.1418E+03 
4.7284E-01 -4. 5422E+00 ~.: ~~54E+0!l---5~,OE+00 7. 8725E+00 

-1, 3774E+02 -3. 8~5~.E+02 -'(~-3,.?E+ok 2. 5084E+02 6. 2748E+01 
-9.4968E-01 -2. 6791E+.00· -2 .1256'E~1. 7295E+00 4. 3263E-01 

-1.4232E+02 ~87~E~2 ~~03 2.4526E+02 3.8737E+01 
-9.8124E-01 -2'\ 6722E+0'0---2" 158,6E+01 1.6910E+00 2. 6708E-01 

-1.319'3E+-02 -3 .~,q~+~.3 ~7E+03 2. 5754E+02 6. 6241E+01 

-9 .510 1E- 01 'o2"~~ .19 02E+0 1 1. 77 57E+0 0 4. 5671E-0 1 

8.~~9~8.8328J+02 -1.7737E+03 8.9148E+02 1.3392E+02 
5.654\E-OQ -6 /0'9,0,OE+00, -1. 2229E+01 6.1465E+00 9. 2336E-01 

11 ~;: ~2 OOE+ 02 (S. 32 67E+02 - 8.084 7E+02 7.306 8E+02 1. 067 4E+03 
~0325E\.V5. 7411E+00 -5. 5742E+00 5. 0378E+00 7. 3592E+00 

1-2 5. 7'2~01 -8. 2929E+02 -7. 9955E+02 8. 8651E+02 1.2198E+03 
~ ~ 3\9~5~~-01 -5.7178E+00 -5.5127E+00 6.1123E+00 8.4103E+00 

'\~>' J.~407Et02 -3. 8992E+02 -1.3189E+02 4. 9399E+02 3. 4848E+02 
7.1755E-01 -2.6884E+00 -9.0937E-01 3.4060E+00 2.4027E+00 

14 9.1895E+01 -4.8406E+02 -1~1302E+02 5.7595E+02 9.8706E+02 
6.3359E-01 -3.3375E+00 -7.7924E-01 3.9710E+00 6.8055E+00 

15 8.7004E+02 -7.9067E+02 -1.7449E+02 1.6607E+03 2.6043E+03 
5.9987E+00 -5.4515E+00 -1.2030E+00 1.1450E+01 1.7956E+01 
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16 4.3583E+02
3.0050E+00

17 1.7903E+02
1.2344E+00

18 7.3127E+01
5. 0419E-01

19 2.4152E+02
1.6652E+00

20 2.8850E+02

1.9892E+00

21 1.4193E+02

9.7858E-01

22 2.0371E+02
1.4045E+00

-9.8541E+02
-6.7942E+00

-6.9573E+02
-4.7969E+00

-4.8569E+02
-3.3487E+00

-7.4625E+02
-5.1452E+00

-8.8931E+02
-6.1316E+00

1. 4687E+01
1. 0126E-01

3. 6358E+01
2 . 5068E-01

-3.3332E+02
-2.2981E+00

5. 5621E+00
3.8350E-02

2 . 1575E+02
1.4876E+00

3. 6171E+01

2. 4939E-01

-1.1715E+02
-8.0773E-01

1.2806E+02
8. 8293E-01

1.8801E+0,2
1.2963E+ob

1.4212E+03 2.3021E+03
9.7991E+00 1.5872E+01

8.7477E+02 1.5032E+03
6.0313E+00 1.0364E+01

5.5882E+02 9.0923E+02
3.8529E+00 6.2689E+00

9.8777E+02 1.6285E+03
6.8104E+00 1<ý 12 2,C-01

<
1.1778E+03 2.2001E+03

8.1207E+00 1.5169E4-0,1

1. 2724E\+02\2. 3\96+02>

8C773-01 1.62,69E+ 00

1.6\735E+02 2.7566E+02
1:\1538E+0-0 ý1.90066E+00
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16 4.3583E+02 -9.8541E+02 -3.3332E+02 1.4212E+03 2.3021E+03 
3.0050E+00 -6.7942E+00 -2.2981E+00 9.7991E+00 1.5872E+01 

17 1.7903E+02 -6.9573E+02 5.5621E+00 8.7477E+02 1.5032E+03 
1.2344E+00 -4.7969E+00 3.8350E-02 6.0313E+00 1. 0364E+01 

18 7.3127E+01 -4.8569E+02 2.1575E+02 5.5882E+02 9.0923E+02 
5.0419E-01 -3.3487E+00 1.4876E+00 3.8529E+00 6.2689E+00 

19 2.4152E+02 -7.4625E+02 3.6171E+01 9.8777E+02 1.6'285E+03 
1.6652E+00 -5.1452E+00 2.4939E-01 6.8104E+00 J/12 2'8E'+'0 1 

< V 
20 2.8850E+02 -8.8931E+02 -1.1715E+02 1.1778E+03 2~2001E+03 

1.9892E+00 -6.1316E+00 -8.0773E-01 
/" '/ 

8.1207E+00~5169E+0~ 

21 1.4193E+02 1.4687E+01 1.2806E+02 1.272~~2 2.>(~~02::> 
9.7858E-01 1.0126E-01 8. 8293E-01 8.-:'7~E-01\. 62·rE+O.O 

22 2.0371E+02 3.6358E+01 1. 8801E+OQ <.. 6735E+02 2. 7566E+02 
1.4045E+00 2.5068E-01 1. 2963E{ob l'\1538E:;'O.0~1. 9o,66E+OO 

~ 
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Table 2-105. Load Case 204, Additional Increased External Pressure, 2 MPa (290 psia),
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma_1 Sigma2 Sigma_3 Pm Pb

1 -8.9338E+01 -2.9280E+02 -6.0473E+02 2.0346E+02 2.85.87E+02/\
-6.1597E-01 -2.0188E+00 -4.1695E+00 1.4028E+00 I.9710E+00

2 -1.5235E+02 -3.4606E+02 -6.5893E+02 1.9370E+02 1. 56<48)+ 0'2
-1.0504E+00 -2.3860E+00 -4.5431E+00 1.3355E+0.0 1\0789E+00

3 -1.6376E+02 -3.8302E+02 -6.3925E+02 2.1927E+02 5,.3223E+01
-1.1291E+00 -2.6409E+00 -4.4075E+00 1.5118Eo00 3Ž669oE-01

4 3.6874E+03 -6.7887E+03 -1.0256E+03 "10476E+04 2.0303E+04
2.5423E+01 -4.6806E+01 -7.0716E+0' 7.2230E+01 1.3998E+02

5 3.3724E+03 -7.0447E+03 -1 20 OE+O3 1.0411E+04 1 /.6042E+04
2.3252E+01 -4.8571E+01 -8.315\1E+Ob 7 .1 8 2 3EzO-i-'1.1060E+02

6 3.2188E+02 -4.2030E+03 -3.222•E+03 4.5249E+03 7.1334E+032.•+o-2.897Eo0 1--3• . .• .• o
2.2193E+00 <2879+1-2.2219E+01>- 31198E+01 4.9183E+01

7 -3.7869E+02 -1.51314E+03 -3.15'91E+03 1.1347E+03 7.8422E+01
-2.6110E+00 -1.0435E+,01 -2.1781'E+01 7.8235E+00 5.4070E-01

8 -3.8222E+02 <1.5117•E+03 -3.2370EIF03 1.1294E+03 3.9434E+01
-2.6353E+00 -1\0422E+0i•-,2.2318E+01 7.7872E+00 2.7189E-01

9 -3.85,069 2 -. 12'9E+03 -,3.2707E+03 1.1278E+03 7.0008E+01
-2.6551E+006--1,.0431'E+01 2 2.2550E+01 7.7761E+00 4.8269E-01

10 -583 -1.5238E+03 -2.3986E+03 9.3641E+02 5.9040E+02
\ ,\/'

-4.0497E+0'0 -1zO'506E+01 -1.6537E+01 6.4563E+00 4.0706E+00

11 920 -1 0867E+03 -8.6304E+02 1.2787E+03 1.7616E+03
1.3241E+00 -7.4922E+00 -5.9505E+00 8.8163E+00 1.2146E+01

"12 1.3747E+02 -1.0251E+03 -8.8142E+02 1.1626E+03 1.8809E+03
9.478aE-01 -7.0680E+00 -6.0772E+00 8.0158E+00 1.2968E+01

13 0123E+02 -2.3182E+03 -3.1093E+02 3.0194E+03 1.8579E+03
4.8348E+00 -1.5983E+01 -2.1438E+00 2.0818E+01 1.2810E+01

14 8.0032E+02 -2.3704E+03 -3.1724E+02 3.1707E+03 3.7488E+03
5.5180E+00 -1.6343E+01 -2.1873E+00 2.1861E+01 2.5847E+01

15 3.8054E+02 -2.0470E+03 -3.9014E+02 2.4276E+03 3.5588E+03
2.6237E+00 -1.4114E+01 -2.6899E+00 1.6738E+01 2.4537E+01

I 2-242 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-105. Load Case 204, Additional Increased External Pressure, 2 MPa (290 psia), 
Normal Conditions of Transport - Model AOS-025 

Stress (psi/MPa) 

Location Pm Pb 

I 2-242 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-8.933 8E+0 1 -2.92 80E+02 - 6.04 73E+02 2.034 6E+02 2. 85.87E+02 
/. 

-6.1597E-Ol -2.0188E+00 -4.1695E+00 1.4028E+00 ~9710E+00 

-1.5235E+02 -3.4606E+02 -6.5893E+02 1.9370E+02 ~.56~~)02 
-1.0504E+00 -2. 3860E+00 -4. 5431E+00 1.3357°.0 1'-.0789E+00 

-1.6376E+02 -3. 8302E+02 -6. 3925E+02 2 .1927E+0~5'.~SE+:\ 
-1.1291E+00 -2. 6409E+00 -4. 4075E+00 1. 5118E':;:-GO 3 :'6.696):~ 

3.6874E+03 -6. 7887E+03 -1. 0256E+03 ~~7'6E+0~2. OJ3E+04 , ~1. 04~ " \ I 

2.5423E+Ol -4.6806E+Ol -7.07163Poi 7~30E+~.3998E+02 

3.3724E+03 -7. 0447E+03 -1.20e()E+OB 1.041,7E+04 lfia42E+04 
2.3252E+Ol -4. 8571E+Ol -8. 315\lE+ob 7.1823E,+OVl.l060E+02 

3.2188E+02 -4.2030E+03 Q21E+0~03 7.1334E+03 ~~'~~. /. 
2.2193E+00 -2.8979E+Ol -Q~219E~+0!~3~8E+Ol 4.9183E+Ol 

-3.7869E+02 -1. 513~.3 . 15'91E+03 1.1347E+03 7. 8422E+Ol 
/. \" 

-2. 6110E+00 704(E+'01 ~E+Ol 7. 8235E+00 5. 4070E-Ol 

-3. 8222E+02 ~. 5117,EIo3 -3.2370,,+03 1.1294E+03 3. 9434E+Ol 
-2.6353E+00 -1'-. 0422E+0'1--2,. 2318E+Ol 7. 7872E+00 2. 7189E-Ol 

-3. 85.0~G.2 -1':~'9E+~3 ~7E+03 1.1278E+03 7. 0008E+Ol 
/. ........... " /--2. \51E+00. -h~V-2. 2550E+Ol' 7. 7761E+00 4. 8269E-Ol 

-5. 87\36~/-1. 5238E+03 -2. 3986E+03 9. 3641E+02 5. 9040E+02 
\.\ /. 

~4. 049,\E+0'0 ;.I0'50.6E+Ol -1.6537E+Ol 6. 4563E+00 4. 0706E+00 

11 ~9204E+02 -1.0867E+03 -8.6304E+02 1.2787E+03 1.7616E+03 \Z i'2~\~)7. 4922E+OO -5.9505E+OO 8. 8163E+OO 1. 2146E+01 

~2 ~.3147E+02 -1.0251E+03 -8.8142E+02 1.1626E+03 1.8809E+03 
~ ~ 9\~78iE-Ol -7.0680E+00 -6.0772E+00 8.0158E+00 1.2968E+Ol 

'- ~3~> 7.0123E+02 -2.3182E+03 -3.1093E+02 3.0194E+03 1.8579E+03 
4.8348E+00 -1.5983E+Ol -2.1438E+00 2.0818E+Ol 1.2810E+Ol 

14 8.0032E+02 -2.3704E+03 -3.1724E+02 3.1707E+03 3.7488E+03 

15 

5.5180E+00 -1.6343E+Ol -2.1873E+00 2.1861E+Ol 2.5847E+Ol 

3.8054E+02 -2.0470E+03 -3.9014E+02 2.4276E+03 3.5588E+03 
2.6237E+00 -1.4114E+Ol -2.6899E+00 1.6738E+Ol 2.4537E+Ol 
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16 6.2106E+02
4.2821E+00

17 2.4724E+02
1.7046E+00

18 1.5225E+02
1.0497E+00

19 4.4520E+02
3.0696E+00

20 5.8216E+02
4. 0138E+00

21 8.2261E+02
5. 6717E+00

22 6.2969E+02
4.3416E+00

-1.3853E+03
-9. 5513E+00

-9. 7945E+02
-6.7531E+00

-7. 9925E+02
-5. 5107E+00

-1.2007E+03
-8.2787E+00

-1. 4609E+03
-1. 0072E+01

-8.8645E+02

-6. 1119E+00

-1.2362E+03
-8.5233E+00

-4. 4463E+02
-3. 0656E+00

4. 1465E+01
2. 8589E-01

2. 6194E+02

1. 8060E+00

-7. 4698E+01
-5. 1503E-01

-2. 0473E+02
-1.4115E+00

1. 0135E+02
6. 9880E-01

-2. 3919E+0,2
-1. 6492E+010

2.0064E+03 3.2473E+03
1.3833E+01 2.2389E+01

1.2267E+03 2.1195E+03
8.4577E+00 1.4613E+01

9.5150E+02 1.5970E+03
6.5604E+00 1.1011E+01

1.6459E+03 2.7'138E+03
1.1348E+01 1.'K877' •E01

<
2.0430E+03 3 8621E+03

1.4086E+01 2.6,628E+0'1

1. 7091E\÷*03 3.53\80E+03>
1'-C178 4E+0 1N2. 4 19 3E+ 0.1

<1.86\59E+03 3.3991E+03
1 :2 8 65E+ 0.1 ý2. 34'3'6E+0 1
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16 6.2106E+02 -1.3853E+03 -4.4463E+02 2.0064E+03 3.2473E+03 
4.2821E+00 -9.5513E+00 -3.0656E+00 1.3833E+01 2.2389E+01 

17 2.4724E+02 -9.7945E+02 4.1465E+01 1.2267E+03 2.1195E+03 
1.7046E+00 -6.7531E+00 2.8589E-01 8.4577E+00 1.4613E+01 

18 1.5225E+02 -7.9925E+02 2.6194E+02 9.5150E+02 1.5970E+03 
1.0497E+00 -5.5107E+00 1.8060E+00 6.5604E+00 1.1011E+01 

19 4.4520E+02 -1.2007E+03 -7.4698E+01 1.6459E+03 2.7'138E+03 
3.0696E+00 -8.2787E+00 -5.1503E-01 1.1348E+01 . y(87~1~01 

< V 
20 5.8216E+02 -1.4609E+03 -2.0473E+02 2.0430E+03 3~8621E+03 

4.0138E+00 -1.0072E+01 -1.4115E+00 /." / 
1.4086E+01~6628E+0~ 

21 8.2261E+02 -8.8645E+02 1.0135E+02 ,.709~~3 3.5~'03~ 
5.6717E+00 -6.1119E+00 6. 9880E-01 1!.'1~E+01~. 43'rE+G,} 

22 6.2969E+02 -1.2362E+03 -2. 3919E+OQ <.. 8659E+03 3. 3991E+03 
4.3416E+00 -8.5233E+00 -1. 6492E{ob 1~865E~0,lA. 34'~6E+01 

~ 
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Table 2-106. Load Case 211, Fabrication Stress, Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 5.0993E+02 -1.2900E+02 4.6067E+01 6.3893E+02 8.9316E+02
3.5159E+00 -8.8942E-01 3.1762E-01 4.4053E+00 6.1581E+00

2 7.0946E+00 -4.4601E+01 3.6652E+01 5.1695E+01 2.5230E+01
4.8916E-02 -3.0751E-01 2.5270E-01 3.5643E-01 1.73ý5E1 01

3 4.1560E+00 -2.6427E+01 1.1942E+01 3.0582ZE:+o1 7.2'770E+00

2.8654E-02 -1.8220E-01 8.2334E-02 2.1086E-01 5,.01713E-02

4 3.7259E+02 -9.3381E+01 7.3002E+01 4•>\65 97 E 02 5ý58 3 2\E+ 0-2>

2.5689E+00 -6.4384E-01 5.0333E-01 3.2127E+00 3.8495E+00

5 3.7085E+02 -1.2174E+02 4.3727E•+1 4.9259E+02 7.5318E+02

2.5569E+00 -8.3939E-01 3.014'E-01 3.3ý'63E+00 5:11930E+00

6 2.4440E+02 7.7848E+01 /1.1226E+02 -- 6.655E+02 2.4997E+02

1.6851E+00 5.3674E-01 7.740.2'E-01 1.1483E-+00 1.7235E+00

.7 7.4070E+01 2.1570E÷o0O 1.3022E+0o 7..9Eo+ 3.4813E+00

5.1069E-01 1.48'72E-02 8.97'81E-02\ 4.9582E-01 2.4003E-02

8 5.9997E+01 5 7216E-01 L3-.9281\01E+0,0 5.9425E+01 2.3979E-01

4.1366E-01 3.9449E-03 2.70830L02 4.0972E-01 1..6533E-03

9 8.6093E+01 3.0938E-I• 1.1872E+00 8.5783E+01 3.9082E+00
5.93,59E-0.1 2.13311E-03 3.1855E-03 5.914SE-01 2.6946E-02

10 3.4\975t02 -3.710•)+020 1.3939E+02 3.5346E+02 6.3643E+0i

2.4114E+00 ,25579E-02 9.6107E-01 2.4370E+00 4.3880E-01

11 1.6523E+02 -131028E+01 1.0631E+02 1.9625E+02 1.9364E+02

1\1392E+00 -7.1393E-01 7.3301E-01- 1.3531E+00 1.3351E+00

12 2 1035E+0/2 9.5687E+01 1.2097E+02 1.1466E+02 2.1929E+02
1.4503E±00 6.5974E-0 8.3406E-0 7.9058E-0 1.5120E+00

f3- 5.7075E+02 -1.1986E+02 1.6093E+02 6.9061E+02 6.9395E+02

3/;352E+00 -8.2639E-01 1.1095E+00 4.7616E+00 4.7846E+00

114 5.2477E+02 -1.1222E+02 1.6355E+02 6.3699E±02 5.4979E+02

3.6181E+00 -7.7376E-01 1.127 6E+00 4.3919E+00 3.7906E+00

15 4.8542E+02 1.3703E+02 1.3353E+02 3.4839E+02 1.1757E+02
3.3469E+00 9.4481E-01 9.2069E-01 2.4021E+00 8.1062E-01
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Stress (psi/MPa) 

Location Pm Pb 

I 2-244 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I __ 

5.0993E+02 -1.2900E+02 4.6067E+01 6.3893E+02 8.9316E~02 
/' 

3.5159E+00 -8.8942E-01 3.1762E-01 4.4053E+00 6.1~81E+00 

/~ 
7.0946E+00 -4.4601E+01 3.6652E+01 5.1695E+01 ~:~230E+01 
4.8916E-02 -3.0751E-01 2.5270E-01 3.5643E-01 ~3~5~!01 

4.1560E+00 -2. 6427E+01 1.1942E+01 3. 0581'E~7. 2q~OE+00> 
2.8654E-02 -1.8220E-01 8.2334E-02 2.1086E-01 5~017gE-02 

, A ~ ":\ ~ 
3.7259E+02 -9.3381E+01 7.3002E+01<:~:&5~7E+~~5.58~2E+02 
2.5689E+00 -6.4384E-01 5.0333E-01 ~212qE+00 S.84)5E+00 

3.7085E+02 -1. 2174E+02 4. 372fa7E~[l 4. 9259~2~. 5318E+02 
I ~ / 

2.5569E+00 -8.3939E-01 3.0149E-0[l 3.396~(1930E+00 

A \ I 
2.4440E+02 7'7848E+01~~'1226E+0~~6655E+02 2.4997E+02 
1.6851E+00 5.3674E-01 7.7~0hE-01 1. 1483E+00 1.7235E+00 

v ~/ 
7.4070E+01 2 .1570EfOO" 1. 3022E+01 7'.1913E+01 3. 4813E+00 
5.1069E-01 1.48;Y~E-02 \8.97-81E-0)4.9582E-01 2.4003E-02 

5. 9997E+01 <6,.{,;:)1 IL92B~0.0 5. 9425E+01 2. 3979E-01 
4.1366E-01 Z:44-9E(03 2. 7 083E:::' 02 4. 0972E-01 '1. 6533E-03 

8.6093E+01 3. 0938E-~)1'1872E+00 8. 5783E+01 3. 9082E+00 
5. 935~0'1 2.13'3'lE-03 8. 1855E-03 5. 9145E-01 2. 6946E-02 

(,~ ~ ~ 
3.4\975E\02 -3. 7100E+0'O 1.3939E+02 3. 5346E+02 6. 3643E+01 
2. 4i\4E-f~2~Z02 9. 6107E-01 2. 4370E+00 4. 3880E-01 

(101. 6523\E+02 (3.1028E+01 1.0631E+02 1.9625E+02 1.9364E+02 
~ i\1392E+00~2.1393E-01 7.3301E-01' 1.3531E+00 1.3351E+00 

i'2 ~2,\ ~5E~O' 9. 56B7E+01 1. 2097E+02 1.1466E+02 2.1929E+02 
. ~ \.. 4.503E+00 6. 5974E-01 8. 3406E-01 7. 9058E-01 1.5120E+00 

~ \V 
r3~ 5'J075E+02 -1.1986E+02 1.6093E+02 6.9061E+02 6.9395E+02 

i4 

15 

, ~/.9352E+00 -8.2639E-01 1.1095E+00 4.7616E+00 4.7846E+00 

5.2477E+02 -1.1222E+02 1.6355E+02 6.3699E+02 5.4979E+02 
3.6181E+00 -7.7376E-01 1.1276E+00 4.3919E+00 3.7906E+00 

4.8542E+02 1.3703E+02 1.3353E+02 3.4839E+02 1.1757E+02 
3.3469E+00 9.4481E-01 9.2069E-01 2.4021E+00 8.1062E-01 
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16 5.9771E+01 -2.3684E+01 -1.3505E+00
4.1210E-01 -1.6330E-01 -9.3111E-03

17 9.4243E+01 -5.7775E+00 -3.0181E+01
6.4979E-01 -3.9834E-02 -2.0809E-01

8.3455E+01 7.7903E+01
5.7540E-01

1.0002E+02
6. 8962E-01

5. 3713E-01

4. 3703E+01
3. 0132E-01

18 1.1129E+02 -1.1573E+01 -4.5575E+01
7.6732E-01 -7.9792E-02 -3.1423E-01

19 9.1189E+01 -7.1082E+01
6.2873E-01 -4.9009E-01

20 1.2417E+02 -1.8104E+02
8.5612E-01 -1.2482E+00

9. 5176E+00
6.5621E-02

2 . 4480E+01
1. 6878E-01

1.2286E+02 1.8277E+02
8.4712E-01 1.2602E+00

1.6227E+02 3.0830E+01

1.1188E+00 2125-'701

3.0521E+02 6 5983E+O1
2.1043E+00 4 5493E-0\

1542E\+02 2 . 5432E+02
1ZA 8 5 3E+ 00 1.75,35E+0 '0

<2.6\412E+02 3.82E+02
8 ½2 1OE>0,0 2. 26,'7 E+ 00

21 1.4022E+02 -7.5207E+01 -7.1474E+01
9.6677E-01 -5.1853E-01 -4.9280E-01

22 4.1516E+02
2.8625E+00

1.5105E+02 3.9048
1.0414E+00 2.6923
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16 5.9771E+01 -2.3684E+01 -1.3505E+00 8.3455E+01 7.7903E+01 
4.1210E-01 -1.6330E-01 -9.3111E-03 5.7540E-01 5.3713E-01 

17 9.4243E+01 -5.7775E+00 -3.0181E+01 1.0002E+02 4.3703E+01 
6.4979E-01 -3.9834E-02 -2.0809E-01 6.8962E-01 3.0132E-01 

18 1. 1129E+02 -1.1573E+01 -4.5575E+01 1.2286E+02 1.8277E+02 
7.6732E-01 -7.9792E-02 -3.1423E-01 8.4712E-01 1.2602E+00 

19 9.1189E+01 -7.1082E+01 9.5176E+00 1. 6227E+02 3.0'830E+01 
6.2873E-01 -4.9009E-01 6.5621E-02 1. 1188E+00 2(125'7~01 

20 1.2417E+02 -1.8104E+02 < V 2.4480E+01 3.0521E+02 6~5983E+Ol 

8.5612E-01 -1.2482E+00 1.6878E-01 
/....... / 

2.1043E+OO~5~E-O~ 

21 1.4022E+02 -7.5207E+01 -7.147 4E+O 1 2 . 154~'0,2 2 . 5~32E"0~> 
9.6677E-01 -5.1853E-01 -4. 9280E-01 1!.'4~E+OO\. 75'rE+(,W 

22 4.1516E+02 1.5105E+02 3. 9048E+OQ ~. 6412E+02 3. 2892E+02 
2.8625E+00 1.0414E+00 2. 6923E{oh ""B~1sE+OO 
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Table 2-107. Load Case 215, Compression Load (5x weight),
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigra-l Sigma_2 Sigma3 Pm Pb

1 -2.1774E-01 -2.3517E+01 -2.6105E+00 2.3299E+01 3.6116E+01
-1.5012E-03 -1.6214E-01 -1.7999E-02 1.6064E-01 2.4915E-01

2 3.7629E-01 -1.7571E+01 1.9194E+00 1.7947E+01 ý2.18<76E0

2.5944E-03 -1.2115E-01 1.3234E-02 1.2374E-01l 15083E--04
3 -6.3962E-01 -2.0661E+01 3.6079E-01 2.0022E0 6,*.357S'E+00

-4.4100E-03 -1.4245E-01 2.4876E-03 1.3804E-'01 4.3,834E,-020

4 4.4092E+01 -6.3779E+01 3.9273E+00 1.078\7E+02 '1.44ý88E+02
3.0401E-01 -4.3974E-01 2.7078E-0,2 7.4375E-01 9.9895E-01

5 3.1827E+01 -4.9142E+01 4.545ý4E+00 8.0\969E+01 1,.(1467E+02

2.1944E-01 -3.3883E-01 3.134i0E-02 5.5826-0-1 7.9060E-01

6 -1.1335E+01 -4.8354E+01 -1.2749E+01 3.7019E±01 1.9367E+01

-7.8150E-02 -3.3339E-01 -:87900E-02--2.5524'E-01 1.3353E-01

7 -5.4931E-02 -1.30,03E+01 3.4204E-01 1.2948E+01 9.3921E-01/ Iq
-3.7874E-04 -8.'9655E--.02 2.3583,Eý-03 8.9276E-02 6.4756E-03

8 9.5203E-02 </78221E+00 9.6103E•-01 7.9173E+00 5.6182E-02k /

6.5640E-04 -53931E-0296.626,E-03 5.4588E-02 3.8736E-04

9 7.85,5'9-0.2 -8.45&8E+0\ 9.9932E-01 8.5353E÷00 2.0063E-01
5.4/164E-04 -5-.8307\E- 02 '6.8901E-03 5.8849E-02 1.3833E-03

10 -7.2667E-0 -3. 3330E 01 -1.0248E+01 3.2603E+01 8.2172E+00
-5.0102E-0,3 -2z2980E-01 -7.0659E-02 2.2479E-01 5.6655E-02

11 3.1899E+00 -. 4180E+01 -6.3427E+00 1.7370E+01 1.9406E+01
2.19.93Eý-O2 -9.779E02 -4.3731E-02 1.1976E-01 1.3380E-01

1-2 -5.6417E+00 -2.3350E+01 -7.1488E+00 1.7708E+01 2.8191E+01
-3\ 8'89,8E-02 -1.6099E-01 -4.9289E-02 1.2209E-01 1.9437E-01

1 1/628E+01 -4.3016E+01 -8.2098E+00 5.6644E+01 5.2488E+01

9.3963E-02 -2.9658E-01 -5.6605E-02 3.9054E-01 3.6190E-01

14 1.2628E+01 -3.7883E+01 -7.6610E+00 5.0512E+01 4.2934E+01
8.7070E-02 -2.6120E-01 -5.2821E-02 3.4827E-01 2.9602E-01

15 -7.0705E+01 -2.2691E+02 -6.9427E+01 1.5620E+02 5.7265E+01
-4.8750E-01 -1.5645E+00 -4.7868E-01 1.0770E+00 3.9483E-01 0
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Table 2-107. Load Case 215, Compression Load (5x weight), 
Normal Conditions of Transport - Model AOS-025 

Stress (psi/MPa) 

Location Pm Pb 

I 2-246 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-2.1774E-01 -2.3517E+01 -2.6105E+00 2.3299E+01 3.6136E+01 
-1.5012E-03 -1.6214E-01 -1.7999E-02 1.6064E-01 2.4915E-01 

3.7629E-01 -1.7571E+01 1.9194E+00 1.7947E+01 ~18~?)02 
2.5944E-03 -1.2115E-01 1.3234E-02 1. 2374E-Q.1 l'.~3E-04 

-6.3962E-01 -2. 0661E+01 3. 6079E-01 2. 002'0~'. 357'5E+:~ 
-4.4100E-03 -1.4245E-01 2. 4876E-03 1. 3804E~Q1 4 :3'834'E~ 

4.4092E+01 -6.3779E+01 3.9273E+00 ~8YE+0~i.4~8E+02 , ~1.071 " 1 I 

3.0401E-01 -4. 3974E-01 2. 7077°\ 7~75E"-2,=_,). j5E-01 

3.1827E+01 -4. 9142E+01 4. 545'\4E+00 8. 0969E+01L!1467E+02 
I "-./ 

2 .1944E-01 -3. 3883E-01 3.134fE-OQ 5. 5826E"'-0-~7. 9060E-01 

-1.1335E+01 -4.8354E+01~~9E+0~01 1.9367E+01 
-7.8150E-02 -3. 3339E-01 -8. 790(lE-OQ----2~4E-01 1.3353E-01 

-5.4931E-02 -1. 30'0~3\'04E~01 1.2948E+01 9. 3921E-01 
/ \ "-

-3.7874E-0479655E-,02 2.3583'E-03 8.9276E-02 6.4756E-03 

9.5203E-02 ~.82~E~0 ~"'-01 7.9173E+00 5.6182E-02 
6. 5640E-04 -5'.~lE-0-2----6_~,rE-03 5. 4588E-02 3. 8736E-04 

7.85S'9E::-02 -8. 456'8E+~9. 9932E-01 8.53 53E+00 2. 0063E-01 
5. 4l64E-04-::'5'.~~. 8901E-03 5. 8849E-02 1.3833E-03 

-7.~f7~-3.3330J+01 -1.0248E+01 3.2603E+01 8.2172E+00 
-5.0 102E- 0-3 -2 .!2'980E- 01 -7. 0659E-02 2.247 9E-01 5. 6655E-02 \;: , 

11 3.1899E+00 ~1.4180E+01 -6.3427E+00 1.7370E+01 1.9406E+01 
~i9~~-9. 7769E-02 -4. 3731E-02 1.1976E-01 1. 3380E-01 

~2 -5.6~17E+00 -2.3350E+01 -7.1488E+00 1.7708E+01 2.8191E+01 
~ ~ -3\8898~-02 -1.6099E-01 -4.9289E-02 1.2209E-01 1.9437E-01 , "r~> ~~628E+01 -4.3016E+01 -8.2098E+00 5.6644E+01 5.2488E+01 

9.3963E-02 -2.9658E-01 -5.6605E-02 3.9054E-01 3.6190E-01 

14 1.2628E+01 -3.7883E+01 -7.6610E+00 5.0512E+01 4.2934E+01 
8.7070E-02 -2.6120E-01 -5.2821E-02 3.4827E-01 2.9602E-01 

15 -7.0705E+01 -2.2691E+02 -6.2427E+01 1.5620E+02 
-4.8750E-01 -1.5645E+OO -4.7868E-01 1.0770E+00 

5.7265E+01 
3.9483E-01 
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16 2.2921E+00 -1.4587E+01 -4.7409E+00 1.6879E+01 1.1326E+01

1.5803E-02 -1.0057E-01 -3.2687E-02 1. 1637E-01 7.8091E-02

17 -3.1303E+00
-2.1583E-02

18 -3.9142E+00
-2.6987E-02

19 1.7381E+01
1.1984E-01

.20 2.5737E+01
1.7745E-01

21 -1.4307E+00
-9.8642E-03

22 -4.8541E+01
-3.3468E-01

-1.6615E+01
-1.1455E-01

-2.1162E+01
-1.4590E-01

-2.3228E+01
-1.6015E-01

-2.6220E+01
-1.8078E-01

-3.6449E+01
-2.5131E-01

-1.0183E+02
-7.0210E-01

-3.2704E+00
-2.2549E-02

3. 0174E-01
2.0804E-03

1.6583E-01
1. 1434E-03

-3 .7458E+00
-2. 5827E-02

-1. 8727E+00
-1. 2912E-02

-5.7071E+01
-3. 9349E0'10

1.3484E+01 1.7164E+01
9.2972E-02 1.1834E-01

1.7247E+01 2.7957E+01
1.1892E-01 1.9276E-01

4.0609E+01 4.6-722E+01
2.7999E-01 3"/221,4>01

5.1957E+01 <6 911~7E+01
3 . 5823E-01\4. 7,654E-0'1

3.5018E ,01 1.5727E+0±1\ \ .\
2 .'4144E-01 1.0844E-0.1

\5.3290E+01 3.7499E+01
3ý'.6742E01 -- •2.58'5'5E-01
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16 2.2921E+OO -1.4587E+Ol -4.7409E+OO 1.6879E+Ol 1.1326E+Ol 
1.5803E-02 -1.0057E-Ol -3.2687E-02 1. 1637E-01 7.8091E-02 

17 -3.1303E+OO -1.6615E+01 -3.2704E+OO 1.3484E+01 1.7164E+01 
-2.1583E-02 -1.1455E-01 -2.2549E-02 9.2972E-02 1.1834E-01 

18 -3.9142E+OO -2.1162E+01 3.0174E-01 1. 724 7E+01 2.7957E+01 
-2.6987E-02 -1.4590E-01 2.0804E-03 1.1892E-01 1.9276E-01 

19 1.7381E+01 -2.3228E+01 1.6583E-01 4.0609E+01 4.6'722E+01 
1.1984E-01 -1.6015E-01 1.1434E-03 ' 2.7999E-01 3(22H~01 < V .20 2.5737E+01 -2.6220E+01 -3.7458E+00 5.1957E+01 6~9117E+Ol 

1.7745E-01 -1.8078E-01 -2.5827E-02 /." / 
3. 5823E-01~'%54E-O-1 

21 -1.4307E+OO -3.6449E+01 -1. 8727E+00 3. 501~01 1. 5~"01> 
-9.8642E-03 -2.5131E-01 /'. " ". -1.2912E-02 2. 4144E-01",,\' 0844E-O.:t 

22 -4.8541E+01 -1.0183E+02 -5. 7071E+0u. <5. 3~E+01 3. 7J9E+01 
-3.3468E-01 -7.0210E-01 -3. 9349E.{O~ 3'\6742E::O.1A. 58'~5E-01 

~ 
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Table 2-108. Load Case 216, Rod Drop onto Cask,
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma-1 Sigma_2 Sigma_3 Pm Pb

1 -2.2652E+00 -2.1001E+01 1.5366E+01 1.8736E+01 5.56,25E+00
2-1.5618E-02 -1.4480E-01 1.0594E-01 1.2918E-01 3.835"E;020)

2 7.7698E-01 -3.2846E+01 4.2870E+00 3.3623E+01 33542E10

5.3571E-03 -2.2647E--01 2.9558E-02 2.3183E-0.1 2,.3126E-02

3 9.2402E-01 -3.5772E+01 1.8362E+00 3.6696E+01 5,.593"9E+00
6.3709E-03 -2.4664E-01 1.2660E-02 2.5301E\01 38569E--02

4 1.1321E+02 -2.7259E+01 8.6065E+01 10.404,7E+02 1.7788E+01
7.8056E-01 -1.8795E-01 5.9340E-011 9.6851E-01 1.*2294E-01

5 9.4444E+01 -6.7530E+01 6.32210E+Oil 1.61\9,7E+02 9?18619E+01
6.5117E-01 -4.6560E-01 4.358ý8E-01 1.1168E!+-0 6.7996E-01

-1.6226E+01 -1.9563E+02 -6.8017E-01 1.794E+02' 7.5996E+01

-1.1188E-01 -1.3488E+00 -4.6896E-03,-----1236,9E+00 5.2397E-01

7 2.1268E-01 -4.13,54E+01 3.07\32E+00 4.1567E+01 4.4165E+00
1.4664E-03 -2.8513E-,01 2.1189E-02 2.8659E-01 3.0451E-02

8 3.7297E-01 -1 7071E+01 3.6848E:-00 1.7443E+01 2.3246E-01
2.5715E-03 -1\1770E-017-2-.540,6E-02 1.2027E-01 1.6028E-03

9 1.9 233 '--01I -1.704'2E+01 2.3387E+00 1.7234E+01 2.4846E-01
1.321E-O3 ..1-J7E01 1.6125E-02 1.1883E-01 1.7130E-03

10 -1.1647E,+00-6 7622E+01 -1.9600E+01 6.6457E+01 1.5731E+01

// -8,0304E-0,3 -4r/6'6-2E-01 -1.3514E-01 4.5821E-01 1.0846E-01

11 8.5744E+00 -2 7527E+01 -9.5083E+00 3.6101E+01 4.2172E+01
5.9ý119E0,2 -1.8979E-01 -6.5557E-02 2.4891E-01 2.9076E-01

1-2 -8.8318E+00 -4.8310E+01 -1.1435E+01 3.9478E+01 5.7835E+01
-6\0493E-02 -3.3308E-01 -7.8844E-02 2.7219E-01 3.9876E-01

3 3)2148E+01 -8.3489E+01 -1.0776E+01 1.1564E+02 1.0175E+02
2.2165E-01 -5.7564E-01 -7.4298E-02 7.9729E-01 7.0152E-01

14 3.1068E+01 -7.4565E+01 -9.4930E+00 1.0563E+02 9.1520E+01
2.1421E-01 -5.1411E-01 -6.5452E-02 7.2832E-01 6.3101E-01

15 -1.0469E+03 -3.5863E+03 -1.0256E+03 2.5393E+03 8.7943E+02
-7.2184E+00 -2.4726E+01 -7.0714E+00 1.7508E+01 6.0635E+00 0
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Table 2-108. Load Case 216, Rod Drop onto Cask, 
Normal Conditions of Transport - Model AOS-025 

Stress (psi/MPa) 

Location Pm Pb 

I 2-248 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-2.2652E+00 -2.1001E+Ol 1.5366E+Ol 1.8736E+Ol 5.56~5E+00 
/ ' 

-1.5618E-02 -1.4480E-Ol 1.0594E-Ol 1.2918E-Ol 3.8352E-02 

7.7698E-Ol -3. 2846E+Ol 4. 2870E+00 3. 3623E+Ol {.35h:g:)oo 

5.3571E-03 -2.264 7E-Ol 2. 9558E-02 2. 318/0.\2'.~6E-02 

9.2402E-Ol -3. 5772E+Ol 1.8362E+00 3. 6696E+Ol 5,. 593'9E+~~ 
6.3709E-03 -2. 4664E-Ol 1.2660E-02 2. 5301E~Ol 3 :8569'80/ 

1.1321E+02 -2.7259E+Ol 8.6065E+Ol ~4;E+0~i.7~8E+Ol , ~1. 40~ " \ I 

7.8056E-Ol -1.8795E-Ol 5. 9340E-O·l 9~51EVl. 2264E-Ol 

9.4444E+01 -6.7530E+01 6.32~ol 1. 619JE+02 9(~'9E+0' 
6.5117E-01 -4. 6560E-01 4. 35BlE-O~OO~. 7996E-01 

-1.6226E+Ol -1.9563E+02~lJE-Ol 1.7940E+02 7.5996E+Ol 

-1.1l88E-01 -1. 3488E+00 -4~96E~-OIr----l~'9~+00 5. 2397E-Ol 

2.1268E-Ol -4.13E~3.07~2E+00 4.1567E+Ol 4.4165E+00 
£ \" 

1.4664E-03 -2. 85(E-.Ol '~-02 2. 8659E-Ol 3. 0451E-02 

3.7297E-01 ~7071~' 3.6B4B~'00 1.7443E+01 2.3246E-01 
2.5715E-03 -1". 1770E-0-1---2,. 540.6E-02 1.2027E-Ol 1.6028E-03 

~ '" ~, 
1. 92B~O,l -1. 704'2E+Ol "'2. 3387E+00 1.7234E+Ol 2. 4846E-Ol 
1.3'261E-03':h,1750);~1. 6125E-02 1.1883E-Ol 1.7130E-03 

-1.~\47~/-6.~01 -1.9600E+Ol 6.6457E+Ol 1.5731E+Ol 
\. / 

-8.030\E-0-3 -4/6'624E-Ol -1.3514E-Ol 4. 5821E-Ol 1.0846E-Ol 

11 B.5744E+00 ~.7527E+01 -9.50B3E+00 3.6101E+01 4.2172E+01 
~9i~9EC~-1.B979E-01 -6.5557E-02 2.4B91E-01 2.9076E-01 

1,2 -8. 83~00 -4. 8310E+Ol -1.1435E+Ol 3. 9478E+Ol 5. 7835E+Ol 
~ ~ -6\0~9B~-02 -3.3308E-Ol -7.8844E-02 2.7219E-Ol 3.9876E-Ol 

')~>' 3J148E+Ol -8. 3489E+Ol -1.0776E+Ol 1.1564E+02 1.0175E+02 
2.2165E-Ol -5.7564E-Ol -7.4298E-02 7.9729E-Ol 7.0152E-Ol 

14 3.1068E+Ol -7.4565E+Ol -9.4930E+00 1.0563E+02 9.1520E+Ol 
2.1421E-Ol -5.1411E-Ol -6.5452E-02 7.2832E-Ol 6.3101E-Ol 

15 -1.0469E+03 -3.5863E+03 -1.0256E+03 2.5393E+03 8.7943E+02 
-7.2184E+00 -2.4726E+Ol -7.0714E+00 1.7508E+Ol 6.0635E+00 
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16 8.1823E+01 -1.6929E+02 -1.7004E+01
5.6415E-01 -1.1672E+00 -1.1724E-01

2 . 5111E+02
1. 7313E+00

2 . 2471E+02
1.5493E+00

2.7384E+02
1.18880E+00

3.3881E+02
2.3360E+00

17 6.2774E+01
4. 3281E-01

-1.6193E+02
-1.1165E+00

3.2907E+01
2. 2688E-01

-1.1671E+01
-8.0470E-02

'18 2.8529E+01 -1.1251E+02
1.9670E-01 -7.7571E-01

19 8.4030E+01 -3.8233E+01 3.9534E+01
5.7937E-01 -2.6360E-01 2.7258E-01

20 1.4376E+02 -8.4458E+01
9.9117E-01 -5.8232E-01

5. 1446E+00
3.5471E-02

1.4104E+02 1.2348E+02
9.7241E-01 8.5137E-01

1.2226E+02 3.8r27E01
8.4297E-01 Z<6 2 8,!7¶>01

2.2822E+02 8 18359E÷01

1.5735E+00 5 6440E-0,1

7.0915E\+01\3.2204E+01
\ \ &1

4'2'8894E-01 2.22,04E-01

<1.14ý05'E+03 2.7835E+02
7'>8633E>0\ 1911E+00

21 -5.3941E+00
-3.7191E-02

-7.6309E+01 -6.3359E+00
-5.2613E-01 -4.3685E-02

22 -2.6675E+02 -1.4072E+03 -3.
-1.8391E+00 -9.7024E+00 -2.
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16 8.1823E+01 -1.6929E+02 -1.7004E+01 2.5111E+02 2.7384E+02 
5.6415E-01 -1.1672E+00 -1.1724E-01 1.7313E+00 1.8880E+00 

17 6.2774E+01 -1.6193E+02 3.2907E+01 2.2471E+02 3.3881E+02 
4.3281E-01 -1.1165E+00 2.2688E-01 1.5493E+00 2.3360E+00 

/ . 18 2.8529E+01 -1.1251E+02 -1.1671E+01 1.4104E+02 1.2348E+02 
1.9670E-01 -7.7571E-01 -8.0470E-02 9.7241E-01 8.5137E-01 

19 8.4030E+01 -3.8233E+01 3.9534E+01 1.2226E+02 3.8'127E+01 
5.7937E-01 -2.6360E-01 2.7258E-01 8.4297E-01 2(628'7~01 

C1.4376E+02 
. < V 

20 -8.4458E+01 5.1446E+00 2.2822E+02 8~1859E+Ol 

9.9117E-01 -5.8232E-01 3.5471E-02 /'- / 
1.5735E~00~6~E-0~ 

21 -5.3941E+00 -7.6309E+01 -6.3359E+00 7. 091~Ol 3. 2204EZ01) 
-3.7191E-02 -5.2613E-01 

. ~ '- , 
-4.3685E-02 4. 8~E-01~. 22'04E-0.} 

22 -2.6675E+02 -1.4072E+03 -3. 9920E+OQ <. . 1405E+03 2. 78~5E+02 
-1.8391E+00 -9.7024E+00 -2.7524E{ob 7'>8633E:;:00A. 9:l!91E+00 

.~ 
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Table 2-109. Load Case 221, Forward 5g Vibration Inertia Load,
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma_1

1 1.2688E+01
8.7479E-02

2 8.5700E+01
5.9088E-01

3 4.3041-E+00
2.9676E-02

Sigma_2

4. 1676E-01
2. 8734E-03

Sigma_3

-1.5855E+00
-1.0931E-02

Pm

1. 6281E+01
1. 1226E-01

Pb

4 3.2317E+00 -
2.2282E-02 -

5 3.2443E+00
2 .2369E-02

6 5.4491E+00
3. 7570E-02

4.4823E+00 -1.8067E+00 1.4202E+02 5.373SOE-01
3.0904E-02 -1.2457E-02 9.7921E-0,1 3\%7045E- 0'"

5.3027E-01 -4.9446E+00 1.8143E+01\4,.\6518E+00
oo\ o

3.6561E-03 -3.4092E-02 1.2509E-01 3.2,073E-02

-1.4512E+00 -1.0544E+01 ý1.1\76E+01 5.97ý14E+0.0
-1.0006E-02 -7.2695E-0'2 80713E-02 4.1172E-02

1.1359E+00 -7.7424E+ 1.101,5E+01 6/'2637E+00

7.8315E-03 -5.3382E-02 7.5945E--0-2 4.3187E-02

3.7516E+00 -1.823,0E+00 8.5175E+00 3.3900E+00

2.5866E-02 -1.2569E-02--5,8726E-02 2.3373E-02

2.65,94E+ 5.21,89E-01 6.7629E+00 5.3125E-01
1 \ \1.,8336E-,02 3.5983'E-03 •4.6628E-02 3.6629E-03

7 7.2848E+00
.5. 0227E-02

8 9. 7206E-01
6.7021E-03

9 4.3 17E+0.0
3. 0280E-02

10 2. 8461E+-i-00

•52980E+
23.6528E-

-7. 0988E+
-4. 8944E-

.. 9143E-01 -4.1649E+
.1462E-03 -2.8716E-

01 1.4264E+00
03 9.8345E-03

00 4.9764E+00
02 3.4311E-02

00 1.4471E+01
02 9.9775E-02

00 1.0637E+01
02 7.3338E-02

00 8.2485E+00
02 5.6871E-02

00 9.1435E+00
03 6.3042E-02

02 9.2118E+00
04 6.3513E-02

4.3465E-02

2.9968E-04

4. 4552E-01
3.0718E-03

2.4437E+00

1.6848E-02

7.2203E+00
4.9782E-02

3.6497E+00
2. 5164E-02

9.0500E+00
6.2398E-02

2.7465E+00
1.8936E-02

7.5136E-01
5. 1804E-03

.00 -1.5770E+00 -3.9782E+

.02 -1.0873E-02 -2.7429E-

7.1104E+00
4.9025E-02

4.1351E+00 -1.1357E+
2.8511E-02 -7.8305E-

7. 5717E+00
5.2205E-02

4.3960E+00 -6.1081E-
3.0309E-02 -4.2114E-

15 4.3751E+00
3. 0165E-02

2.3011E+00 -1.4202E-01
1.5865E-02 -9.7916E-04

4.4928E+00
3.0977E-02

1 2-250
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Table 2-109. Load Case 221, Forward 5g Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-025 

stress (psi/MPa) 

Location Pm Pb 

I 2-250 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.2688E+01 4.1676E-01 -1.5855E+00 1.6281E+01 2.5L03E+00 
/ 

8.7479E-02 2.8734E-03 -1.0931E-02 1.1226E-01 ~7308E-02 

8.5700E+01 4.4823E+OO -1.8067E+OO 1.4202E+02 ~.37~~)01 
5.9088E-01 3. 0904E-02 -1.2457E-02 9. 7921E-O,1 3'.~5E-0;r 

4.3041-E+00 5. 3027E-01 -4. 9446E+00 1. 814t.O~'. 651'8E+:~ 
2.9676E-02 3. 6561E-03 -3. 4092E-02 1. 2509E~Ol 3 ~'073'E~ 

3.2317E+OO -1.4512E+OO -1.0544E+01 ~06E+O~5.9~4E+00 , ~1.1~( " \ I 

2.2282E-02 -1.0006E-02 -7.2695E-Or 8~13E~4.~72E-02 

3.2443E+00 1.1359E+00 -7.742~00 1.10b5E+01 6(2637E+00 
2.2369E-02 7. 8315E-03 -5. 338<2E-Ok 7. 5945E':o.·O.2~. 3187E-02 

5.4491E+OO 3.7516E+OO ~~31E+O~00 3.3900E+OO 
3.7570E-02 2. 5866E-02 ~ :.~569E-02"----5~,6E-02 2. 3373E-02 

7.2848E+00 2. 65'9~5~'89E~01 6. 7629E+00 5. 3125E-01 
/ \" 

5.0227E-02 /8336E-.02 3. 5983'E-03 4. 6628E-02 3. 6629E-03 

9.7206E-01 ~.83~E~1 -~~01 1.4264E+00 4.3465E-02 
6.7021E-03 3'. 3304E-0'3~-.2_.'295S~-03 9. 8345E-03 2. 9968E-04 . 

4. 3J'1"7E:FOO -1.~'6E+~5 ~OE+OO 4. 9764E+00 4. 4552E-01 
3. 0280E-02':::-1-.. 2 532'E~Lj . 652 8E-02 3. 431lE-02 3. 0718E-03 

2.~~1~1.~00 -7.0988E+00 1.4471E+01 2.4437E+00 
1.962,\E-OQ -9/65S0E-03 -4. 8944E-02 9. 9775E-02 1.6848E-02 

11 4.7119E+00 ~.9143E-01 -4.1649E+00 1.0637E+01 7.2203E+00 
~2487E~6.1462E-03 -2.8716E-02 7.3338E-02 4.9782E-02 

1,2 4 .15~00 -1.5770E+00 -3. 9782E+00 8. 2485E+00 3. 6497E+00 
~ ~ 2\~6~O~-02 -1.0873E-02 -2.7429E-02 5.6871E-02 2.5164E-02 " "i~>. 7.1104E+00 4.1351E+00 -1.1357E+00 9.1435E+00 9.0500E+00 

4.9025E-02 2.8511E-02 -7.8305E-03 6.3042E-02 6.2398E-02 

14 7.5717E+00 4.3960E+00 -6.1081E-02 9.2118E+00 2.7465E+00 
5.2205E-02 3.0309E-02 -4.2114E-04 6.3513E-02 1.8936E-02 

15 4.3751E+00 
3.0165E-02 

2.3011E+00 -1.4202E-01 
1.5865E-02 -9.7916E-04 

4.4928E+00 
3.0977E-02 

7.5136E-01 
5.1804E-03 
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16 6.4637E+00
4.4566E-02

17 3.5937E+00
2.4778E-02

18 3.2380E+00
2.2325E-02

19 3.4965E+00
2 .4108E-02

20 2.3709E+00
1.6347E-02

21 1.7178E+00
1.1844E-02

22 9.0952E+00
6.2709E-02

-1.5963E-01
-1.1006E-03

5. 1228E-01
3.5320E-03

1-2257E+00
8. 4512E-03

-5.3834E-01
-3.7117E-03

1. 6018E+00
1. 1044E-02

-1.0701E+00
-7.3784E-03

1.4076E+00
9.7049E-03

-4.8107E+00
-3.3169E-02

-2.3374E+00
-1.6116E-02

-3.1270E+00
-2.1560E-02

-7.2883E+00
-5.0251E-02

-8.1919E+00
-5.6481E-02

-1.0041E+01
-6.9233E-02

-8.2385E-0•1
-5. 6802E401

8.7267E+00 3.3386E+00
6.0169E-02 2.3019E-02

7.7997E+00 6.4549E+00
5.3777E-02 4.4505E-02

6.3645E+00 4.8621E+00
4.3882E-02 3.3523E-02

8.0968E+00 8.9271E-01
5.5825E-02 6/.1556E-03

9.8154E+00 25360E+00
6.7675E 02 1 7.485E 0,2

1. 1745E\+.01\4. 8877+0
8'$0980E-0\2 3 .3 6,9 9E- 0,2>

<19.9509E+00 4.5379E+00
6 >8609E>O-2- 3. 12'8'8E-02
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16 6.4637EtOO -1.5963E-01 -4.8107E+00 8.7267E+00 3.3386E+00 
4.4566E-02 -1.1006E-03 -3.3169E-02 6.0169E-02 2.3019E-02 

17 3.5937E+00 5.1228E-01 -2.3374E+00 7.7997E+00 6.4549E+00 
2.4778E-02 3.5320E-03 -1.6116E-02 5.3777E-02 4.4505E-02 

18 3.2380E+00 1;2257E+00 -3.1270E+00 6.3645E+00 4.8621E+00 
2.2325E-02 8.4512E-03 -2.1560E-02 4.3882E-02 3.3523E-02 

19 3.4965E+00 -5.3834E-01 -7.2883E+00 8.0968E+00 8.9271E-01 
2.4108E-02 -3.7117E-03 -5.0251E-02 5. 5825E-02 6(155'0~03 < V 20 2.3709E+00 1.6018E+00 -8.1919E+00 9.8154E+00 2~5360E+00 

1.6347E-02 1.1044E-02 -5.6481E-02 /' / 
6.7675E-02~~485E-OQ 

21 1.7178E+00 -1.0701E+00 -1.0041E+Ol 1.174~.01 4.B~E"0~> "" . 1.1844E-02 -7.3784E-03 -6. 9233E-02 8~0.980E-02~. 36·99E-02 

22 9.0952E+00 1.4076E+00 -8. 2385E-Ol1 <9. 9~E+00 4. 53~9E+00 
6.2709E-02 9.7049E-03 -5. 6802E,(0~ 6\8609E'::02A .12'~8E-02 

~ 

() 
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Table 2-110. Load Case 222, Lateral 5g Vibration Inertia Load,
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 1.0586E+01 2.7434E+00 -7.8238E+00 1.7030E+01 4.16,11E+00/
7.2986E-02 1.8915E-02 -5.3943E-02 1.1742E-01 4.8690E-02

2.4610E+02 4.2525E+00 29.8<E+001 1.49E+01
1.6968E+00 

2.9320E-02 
-6.7157E-02 

2.3755E+00 
2.6754E-023 6.2615E+00 -1.4952E+00 -4.4514E+00 9.98797E+00 4.21835E+00.

/\ 
\

4.3171E-02 -1.0309E-02 -3.0691E-02 6.8864E-02 2.9085E-02

4 2.3533E+01 -4.8136E+00 -2.3093E+01 4.6626E+00 4.0751E+01
1.6225E-01 -3.3188E-02 -1.5922E-011 3.2147E-01 2.8097E-01

5 2.4289E+01 4.9145E+00 -1.217ý3E+0'1 4.3129E+01 3ý'3616E+01

1.6747E-01 3.3884E-02 -. 8074E-0 2.9736E-02 2.3178E-01

6 2.4224E+01 3.2368E-01 !-.69'9E+01 4.7594E+01 1.4319E+01

1.6702E-01 2.2317E-03 -1.1717E-01----3281.5-5E-01 9.8726E-02

7 2.2168E+00 4.7731E-01 -1.54\12E+00 3.8937E+00 3.8385E-01

1.5285E-02 3-.2909E--03 -1.0626E-02 2.6846E-02 2.6466E-03

8 4.3905E+00 -591971E-01 -2.5170E2-00 8.5060E+00 5.6717E-01
1.0071E-01 1.4132E-02-9i.7354E-02 5.8647E-02 3.9105E-03

9 5.13/70ýE~I 4.5500OE-0\1 -2.6215E+00 8.8529E+00 1.5743E-01

3.-5418E-02 -3-.,371\E-03 2'.8074E-02 6.1039E-02 1.0855E-03

10 4.90.32E:+01O~ 2.0792E+0 9.6621E+00 6.1143E+01 2.0990E+01

3.3806E-0-1 1/43.316E-01 6.6618E-02 4.2157E-01 1.4472E-01

1 2.6339E+01 1.5607E+00 -7.8095E+00 3.8632E+01 4.7840E+01

14~1,60E\-01 1.0761E-02 -5.3845E-02 2.6636E-01 3.2984E-01

1-2, 15.801E+01 7.0073E-01 -7.6306E+00 2.3431E+01 9.7954E+00

1A9.249-021 4.8314E-03 -5.2611E-02 1.6155E-01 6.7537E-02

1 3 2)11327E+01 -6.6441E+00 -1.8088E+01 3.8157E+01 5.8053E+00

1.4705E-01 -4.5809E-02 -1.2471E-01 2.6309E-01 4.0026E-02

14 1.4524E+01 2.0497E+00 -1.4192E+01 2.7931E+01 1.3501E+01

1.0014E-01 1.4132E-02 -9.7852E-02 1.9258E-01 9.3083E-02

15 1.3479E+01 -1.4125E+00 -1.3480E+01 1.8731E+01 6.6487E+00

9.2938E-02 -9.7386E-03 -9.2939E-02 1.2915E-01 4.5841E-02
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Table 2-110. Load Case 222, Lateral 5g Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-025 

Stress (psi/MPa) 

Location Pm Pb 

I 2-252 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.0586E+01 2.7434E+00 -7.8238E+00 1.7030E+01 4.16~lE+00 
7.2986E-02 1.8915E-02 -5.3943E-02 1.1742E-01 2.s690E-02 

2.4610E+02 4.2525E+00 -9.7404E+00 3.4454E+02 ~88~~)01 
1.6968E+00 2. 9320E-02 -6. 7157E-02 2. 375~O.0 2'. 6754E-0J.: 

6.2615E+00 -1.4952E+00 -4. 4514E+00 9. 9879E+0~'.~'5E+:~ 
4.3171E-02 -1.0309E-02 -3. 0691E-02 6. 8864E~Q2 2 ~9.085):~ 

2.3533E+01 -4. 8136E+00 -2. 3093E+01 0.2'6E+0~4. 0~lE+01 
A ~4.66: " I I 

1.6225E-01 -3.3188E-02.-1.592~OI 3~47E~2.~7E-01 

2.4289E+01 4. 9145E+00 -1. 217\3E+0~ 4. 312.~+01 }!3616E+01 
1.674 7E-0 1 3.3 884E-02 -8.3 92fE-02 2.973 6E"'·O-1----------2 . 31 78E- 0 1 

2.4224E+01 3.2368E-01 ~9~E+0~01 1.4319E+01 
1.6702E-01 2. 2317E-03 ~: ~~17E-0I1-------3~S'E-01 9.872 6E-02 

2.2168E+00 4. 7}a~·t~'J.~E+ol3. 8937E+00 3. 8385E-01 
1.5285E-02 3. 2909Eh03 -1. 0626'~2. 6846E-02 2. 6466E-03 

4.3905E+00 ~19~E~1 -~+OO 8.5060E+00 5.6717E-01 
3.0271E-02 3~5833E-0~--~~4'E-02 5.8647E-02 3.9105E-03 

5. 13/lClE-+-OO 4 .~OE-~.2. 6215E+00 8. 8529E+00 1.5743E-01 
3. -5418E-02-----------3~.,1371):VIL. 8074E-02 6.1039E-02 1.0855E-03 

4. ~.32E~ 2. ~01 9. 6621E+00 6.1143E+01 2. 0990E+01 
\ :~~~/ / 

3.3 80\E- O-l 1/4'3·3,6E-01 6.6 618E-02 4. 2157E-01 1.44 72E-01 

11 ~2.~339E+01 ~.5607E+00 -7.8095E+00 3.8632E+01 4.7840E+01 
1.8~60E~1.0761E-02 -5.3845E-02 2.6636E-01 3.2984E-01 

1~2 1. 58~01 7. 0073E-01 -7. 6306E+00 2. 3431E+01 9. 7954E+00 
~ ~ 1\ 0~9,4'E-01 4. 8314E-03 -5. 2611E-02 1.6155E-01 6. 7537E-02 , "f~> G~327E+01 -6.6441E+00 -1.8088E+01 3.8157E+01 5.8053E+00 

1.4705E-01 -4.5809E-02 -1.2471E-01 2.6309E-01 4.0026E-02 

14 1.4524E+01 2.0497E+00 -1.4192E+01 2.7931E+01 1.3501E+01 
1.0014E-01 1.4132E-02 -9.7852E-02 1.9258E-01 9.3083E-02 

15 1.3479E+01 -1.4125E+00 -1.3480E+01 1.8731E+01 6.6487E+00 
9.2938E-02 -9.7386E-03 -9.2939E-02 1.2915E-01 4.5841E-02 
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16 1.2723E+01
8. 7719E-02

17 1.0315E+01
7. 1119E-02

18 1.0007E+01
6.8997E-02

19 1.5421E+01
1. 0633E-01

20 1.5098E+01
1. 0410E-01

21 5.1971E+00
3.5832E-02

22 7.2796E+00
5. 0191E-02

-2.7068E+00
-1.8663E-02

1.7823E+00
1.2288E-02

4.3726E+00
3. 0148E-02

-1.3948E-01
-9.6165E-04

4 . 6162E+00
3. 1828E-02

6. 2696E-01
4.3228E-03

-1.5019E-01
-1.0355E-03

-7.3755E+00
-5.0852E-02

-4.8906E+00
-3.3720E-02

-1.0007E+01
-6.8997E-02

-9.3792E+00
-6.4668E-02

-7.2991E+00
-5.0326E-02

-3.5637E+00
-2.4571E-02

-5.5003E+0'0
-3.7923Eo-02

2.0286E+01 2.4928E+01
1.3987E-01 1.7187E-01

1.5206E+01 1.2791E+01
1.0484E-01 8.8192E-02

8.9909E+00 9.8668E-01
6.1990E-02 6.8029E-03

2.4800E+01 2.7'621E+01
1.7099E-01 1 .9044-401

2.2397E+01L 2.1322E+01
1.5442E 01 14701E-0,1

<\68E0 1. 1256+00>
6-8404E-02 7.7~606E-'03

1. 2780E+01 1.9535E+00
8'>8115E \•0.2 1.34/69E-02
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16 1.2723E+01 -2.7068E+00 -7.3755E+00 2.0286E+01 2.4928E+01 
8.7719E-02 -1.8663E-02 -5.0852E-02 1.3987E-01 1.7187E-01 

17 1.0315E+01 1.7823E+00 -4.8906E+00 1. 5206E+01 1.2791E+01 
7.1119E-02 1.2288E-02 -3.3720E-02 1.0484E-01 8.8192E-02 

18 1.0007E+01 4.3726E+00 -1.0007E+01 8.9909E+00 9.8668E-01 
6.8997E-02 3.0148E-02 -6.8997E-02 6.1990E-02 6.8029E-03 

19 1. 5421E+01 -1.3948E-01 -9.3792E+00 2.4800E+01 2.7'621E+01 
1.0633E-01 -9.6165E-04 -6.4668E-02 1.7099E-01 Y.'904'4V01 < V 20 1.5098E+01 4.6162E+00 -7.2991E+00 2.2397E+01 2~1322E+Ol 

1.0410E-01 3.1828E-02 -5.0326E-02 /" / 

1.5442E-0~~4~E-0~ 

21 5.1971E+00 6.2696E-01 -3.5637E+00 B. 760~~0 1.1~56E"00> 
3.5832E-02 4.3228E-03 -2. 4571E-02 6":"0~E-02\. 7S,\6E-O.3 

22 7.2796E+00 -1.5019E-01 -5. 5003E+OP <.. 2780E+01 1.9535E+00 
5.0191E-02 -1.0355E-03 -3. 7923E'::OQ 8)8115E~02A. 34'69E-02 

~ 
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Table 2-111. Load Case 223, Vertical lOg Vibration Inertia Load,
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma-1

1 2.1171E+01

1.4597E-01

2 4.9220E+02
3.3936E+00

Sigma_2 Sigma_3 Pm Pb

5.4868E+00 -I'.5648E+01
3.7830E-02 -1.0789E-01

8.5049E+00 -1.9481E+01
5.8640E-02 -1.3431E-01

3.4060E+01 8.32/23E+00
2.3484E-01 5.738 E-02

6.8908E+02 7.7 679E+01
4. 751 17E+ 00 5N.3508E~0

1.9976E+01 8,.436'9E+00

1.3773E>'01 5.8-171E-02
3 1.2523E+01 -2.9905E+00 .- 8.9027E+00

8.6342E-02 -2.0619E-02 -6.1382E-02

4 4.7066E+01 -9.6271E+00 -4.6185E+01 9.325,1E+01
3.2451E-01 -6.6377E-02 -3.1844E-011 \6.4295'k-01

5 4.8578E+01 9.8290E+00 -2.434ZE+01 8.6258E+01
3.3493E-01 6.7768E-02 -1.67815E-0A, 5.9472E'-0-1-

6 4.8448E+01 6.4736E-01< -. 9 +1- 9.ý5188E+ý01

o/
3.3403E-01 4.4634E-03 -. 3434E--01----6._5630E-01

7 4.4337E+00 9.5461E-01 -,3.08,24E+00 7.7874E+00
3.0569E-02 658E-03 -2.1252E-02 5.3692E-02

8 8.7809E+00 /.0394E)+00 -5.0341E-00 1.7012E+01
6.0542E-02 7\1665E-0-3---3,.470,9E-02 1.1729E-01

9 1.02,74E+-01 9.100OE-01 -5.2429E+00 1.7706E+01
7.0836E-02-6-.,2742E-03 23.6149E-02 1.2208E-01

10 9.8063E+01 24. 1584E+01 1.9324E+01 1.2229E+02
6.7612E-0-1 2.-86,7,1E-01 1.3324E-01 8.4313E-01

11 52678E+01 3.1214E+00 -1.5619E+01 7.7265E+01
3.63o20E-01 2.1521E-02 -1.0769E-01 5.3272E-01

1-2 3.1601E+01 1.4015E+00 -1.5261E+01 4.6863E+01

2 .\1788'E-01 9.6628E-03 -1.0522E-01 3.2311E-01

13 .2654E+01 -1.3288E+01 -3.6177E+01 7.6315E+01

2.9409E-01 -9.1619E-02 -2.4943E-01 5.2617E-01

14 9049E+01 4.0995E+00 -2.8384E+01 5.5863E+01

~8.1503E+01
5 .6194E-01

6,?7233E+01
-74. 6355E-01

2.8638E+01
1. 9745E-01

7 . 6770E-01
5.2931E-03

1. 1343E+00
7. 8210E-03

3. 1487E-01
2. 1709E-03

4. 1980E+01
2 . 8944E-01

9. 5679E+01
6. 5968E-01

1. 9591E+01
1.3507E-01

1. 1611E+01
8.0053E-02

2 .7001E+01
1.8617E-01

1. 3297E+01
9. 1683E-02

2. 0029E-01 2.8265E-02 -1.9570E-01 3. 8516E-01

3. 7462E+01

2. 5829E-01
15 2.6959E+01 -2.8249E+00 -2.6959E+01

1.8588E-01 -1.9477E-02 -1.8588E-01

1 2-254

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

Table 2-111. Load Case 223, Vertical10g Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-02S 

Stress (psi/MPa) 

Location Pm Pb 

I 2-254 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2.1171E+Ol 5.4868E+00 -1~5648E+Ol 3.4060E+Ol 8.32~3E+00 
/ 

1.4597E-Ol 3.7830E-02 -1.0789E-Ol 2.3484E-Ol ~7380E-02 

4.9220E+02 8.5049E+00 -1.9481E+Ol 6.8908E+~2~.76~~)01 
3.3936E+00 5. 8640E-02 -1.3431E-Ol 4. 751/0\5".~8E-01: 

1.2523E+Ol -2. 9905E+00 -8. 9027E+00 1.9976E+Ol 8,. 436'9E+~~ 
8.6342E-02 -2. 0619E-02 -6.1382E-02 1. 3773E~Ol 5 ~'l71'E~ 

4.7066E+Ol -9.6271E+00 -4.6185E+Ol ~5~E+0~8.1~3E+Ol , \~.3~! " I I 
3.2451E-Ol -6.6377E-02 -3.1844E-OCl 6~95ED5.6194E-Ol 

4.8578E+Ol 9. 8290E+00 -2. 434Zol 8. 6258E+Ol 6 (~33E+Ol 
3.3493E-Ol 6. 7768E-02 -1. 67815E-0h. 5. 9472E",-O-~. 6355E-Ol 

4.8448E+Ol 6.4736E-Ol ~81E+0~01 2.8638E+Ol 
3.3403E-Ol 4. 4634E-03 ~: ~~34E-O!l:----6. 563,O~-01 1.9745E-Ol 

4.4337E+00 9. 546~.3~-24E+ol7~4E+OO 7. 6770E-Ol 
3.0569E-02 6.,sEll8E-.03 -L 1252-EvJ5. 3692E-02 5. 2931E-03 

8.7809E+00 ~03~E~0 ~'OO 1.7012E+01 1.1343E+00 
6. 0542E-02 7\.1665E-0-3~-·3_. 470,9E-02 1.1729E-Ol 7. 8210E-03 

1.02/l'4E:PO.l 9 .~'OE-~5 ~9E+OO 1.7706E+Ol 3.1487E-Ol 
7.0'83 6E-02 ----6-.. 27 42'EV .i:3 . 6149E-02 1.22 08E- 0 1 2.17 09E-03 

9'~f3~~4.~01 1.9324E+Ol 1.2229E+02 4.1980E+Ol 
6.7612E-0-I 2/8'67/IE-Ol 1.3324E-Ol 8. 4313E-Ol 2. 8944E-Ol 

11 ",;:~67~+01 ~.1214E+00 -1.5619E+01 7.7265E+01 9.5679E+01 
~63'20E~2 .1521E-02 -1.0769E-Ol 5. 3272E-Ol 6. 5968E-Ol 

1~ ~.1~~01 1.4015E+00 -1.5261E+Ol 4.6863E+Ol 1.9591E+Ol 
~" 2\178aE-01 9.6628E-03 -1.0522E-01 3.2311E-01 1.3507E-01 

" "r3~> 4~654E+Ol -1.3288E+Ol -3.6177E+Ol 7.6315E+Ol 1.1611E+Ol 
2.9409E-Ol -9.1619E-02 -2.4943E-Ol 5.2617E-Ol 8.0053E-02 

14 2.9049E+Ol 4.0995E+00 -2.8384E+Ol 5.5863E+Ol 2.7001E+Ol 
2.0029E-Ol 2.8265E-02 -1.9570E-Ol 3.8516E-Ol 1.8617E-Ol 

15 2.6959E+Ol -2.8249E+00 -2.6959E+Ol 3.7462E+Ol 1.3297E+Ol 
1.8588E-Ol -1.9477E-02 -1.8588E-Ol 2.5829E-Ol 9.1683E-02 
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16 2.5445E+01
1.7544E-01

17 2.0630E+01
1. 4224E-01

18 2.0014E+01
1.3799E-01

19 3.0842E+01
2. 1265E-01

20 3.0196E+01
2. 0820E-01

21 1.0394E+01
7. 1665E-02

22 1.4559E+01
1. 0038E-01

-5.4136E+00
-3.7326E-02

3.5645E+00
2.4577E-02

8.7453E+00
6.0296E-02

-2.7895E-01
-1.9233E-03

9.2324E+00
6.3655E-02

1.2539E+00
8.6455E-03

-3.0038E-01
-2. 0711E-03

-1.4751E+01
-1.0170E-01

-9.7813E+00
-6.7440E-02

-2.0014E+01
-1.3799E-01

-1.8758E+01
-1.2934E-01

-1.4598E+01
-1.0065E-01

-7.1275E+00
-4.9142E-02

-1.1001E+011
-7. 5847Eo02

4.0573E+01 4.9855E+01
2.7974E-01 3.4374E-01

3.0411E+01 2.5582E+01
2.0968E-01 1.7638E-01

1.7982E+01 1.9734E+00
1.2398E-01 1.3606E-02

4.9601E+01 5.5,241E+01
3.4199E-01 3.808-I-o -01

4.4795E+01 4 2644E+01
3 .0885E 01 12. 9402E-0,1

1. 7522E+01- 2.2512+00O
1/ý2208 1E- 01 1.55.21E-02

\2-5560E+01 3.9070E+00
1 7623E>0i 2.69'38E -02
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16 2.5445E+Ol -5.4136E+00 -1. 4751E+Ol 4.0573E+Ol 4.9855E+Ol 
1.7544E-Ol -3.7326E-02 -1.0170E-Ol 2.7974E-Ol 3.4374E-Ol 

17 2.0630E+Ol 3.5645E+00 -9.7813E+00 3.041lE+01 2.5582E+01 
1.4224E-01 2.4577E-02 -6.7440E-02 2.0968E-01 1.7638E-01 

18 2.0014E+01 8.7453E+00 -2.0014E+01 1.7982E+01 1.9734E+00 
1.3799E-01 6.0296E-02 -1.3799E-Ol 1.2398E-01 1.3606E-02 

19 3.0842E+01 -2.7895E-01 -1.8758E+01 4.9601E+01 5.5241E+01 
2.1265E-01 -1.9233E-03 -1.2934E-01 3. 4199E-01 <3,(80~01 

3.0196E+01 9.2324E+00 -1.4598E+Ol 20 4.4795E+01 4~2644E+Ol 

2.0820E-01 6.3655E-02 -1.00.65E-01 
/"- / 

3. 0885E-01~9~E-0~ 

21 1.0394E+01 1.2539E+00 -7.1275E+OO 1. 752~0" 2. 2~12E,\0~> 
7.1665E-02 8.6455E-03 -4. 9142E-02 :J!.'2~E-01\. 5521E-02· < . ~ 22 1.4559E+Ol -3.0038E-01 -1.1001E+On 2.5560E+01 3.9070E+00 
1.0038E-01 -2.0711E-03 -7.5847E(ob 1'\762 3E:::C;n.-/2 . 69'~ 8E- 02 

~. 
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Table 2-112. Load Case 231, 4-ft. Head-On Drop, Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma 1 Sigma_2 Sigma_3 PM Pb

1 -3.6745E+01 -1.6350E+03 -2.9227E+02 1.5982E+03 5.1532E+02

-2.5334E-01 -1.1273E+01 -2.0151E+00 1.1019E+01 3.5530E+00

2 1.6924E+01 -1.0850E+03 -7.1515E+01 1.1019E+03 7.3222E+01

1.1668E-01 -7.4806E+00 -4.9308E-01 7.5973E+00 5.0484EZ01

3 -2.0459E+00 -9.8360E+02 1.1397E+00 9.8155-.E+02 2.0'557E+02

-1.4106E-02 -6.7817E+00 7.8582E-03 6.7676E +00 1\.417'4E+00

4 2.8433E+02 -2.5891E+03 -7.8589E+02 2.8q34E+03 1\3145E+0'3

1.9604E+00 -1.7851E+01 -5.4186E+00 1.981\2E +0- 9.0629Eý o00

5 -2.0875E+01 -8.5734E+02 -3.3140,E+02 8.3646E+02 )9.6546E+02

-1.4393E-01 -5.9111E+00 -2.2849E+00 5.7672E+010 6.6566E+00

6 -1.6969E+02 -8.9536E+02 -3 3515E+02-'7h-2567E+02 9.9642E+01

-1.1700E+00 -6.1733E+00 -2.31'0'E00 5.0033E-+00 6.8701E-01

7 -8.3610E+00 -6.9440E÷FO2 -7.3969E+01 6.8604E+02 3.0956E+00

-5.7647E-02 -4.78'77E+00 -5.10OOE-01 4.7301E+00 2.1343E-02

8 -5.542E0 -3296E+02 -_5--2_75\9E+0a1 7.2742E+s02 2.7063E+00

-3.8211E-02 e5.0536E+00 -3.6376Eý01 5.0154E+00 1.8659E-02

9 3.7687E-01 -7.0,048E+02 1.*7045E+01 7.0086E+02 3.1932E-02

2.5984E-~03 -4.829'7E+00\1.1752E-01 4.8323E+00 2.2017E-04

10 -2. .917tý027 -1.799E+0\3/-3.0970E+02 1.5906E+03 7.1822E+02
-1.4422E+00 -1.2409E±01 -2.1353E+00 1.0967E+01 4.9519E+00

11 1\\1.5986E+02 -9.7789E+02 -1.6693E+02 1.1377E+03 4.2225E+02

1\1022\E+00 -6.7423E+00 -1.1509E+400 7.8445E+00 2.9113E+00
12 1 6157,E+0• -1.6147E+02 1.3320E+02 3.2303E+02 6.6215E+02

1i.140E00 -1.1133E+00 9.1838E-01 2.2272E+00 4.5654E+00

13 2.3572E+02 -1.0218E+03 -9.9449E+01 1.2575E+03 8.0188E+02

/6252E+00 -7.0447E+00 -6.8568E-01 8.6699E+00 5.5288E+00..

1 4 2.6536E+02 -9.1342E+02 -4.1437E+01 1.1788E+03 4.0336E+02

1.8296E+00 -6.2978E+00 -2.8570E-01 8.1274E+00 2.7811E+00

15 1.0722E+02 7.3405E+01 1.0106E+02 3.3820E+01 2.0506E+01
7.3929E-01 5.0611E-01 6.9682E-01 2.3318E-01 1.4138E-01

2-256 AOS Radioactive Material Transport Packaging System Safety Analysis Report

for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

Table 2-112. Load Case 231, 4-ft. Head-On Drop, Normal Conditions of Transport - Model AOS-02S 

Stress (psi/MPa) 

Location Pm Pb 

I 2-256 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-3.6745E+01 -1.6350E+03 -2.9227E+02 
-2.5334E-01 -1.1273E+Ol -2.0151E+00 

1.5982E+03 5.1532E~02 

1.1019E+01 3.553IJE+00 

/L"\ 
1.6924E+01 -1.0850E+03 -7.1515E+01 1.1019E+03 ~~:~222E+01 
1.1668E-01 -7. 4806E+00 -4. 9308E-01 7. 5973E+OO ~48'4;:j01 

-2.0459E+00 -9. 8360E+02 1.1397E+00 9. 815~E~2. 0-S-:7E+02) 
-1.4106E-02 -6.7817E+00 7.8582E-03 6.7676E+00 b.417~E+00 

2 .843 3E+02 -2. 5891E+03 -7.858 9E+02 <f8'" 4E~ 1 ~ 5~9 
1.9604E+00 -1.7851E+01 -5.4186E+00 ~981~E+01 9.0629E+00 

-2.0875E+01 -8. 5734E+02 -3. 3140E~Q 8. 3k46~2~. 6S{6E+02 
-1.4393E-01 -5. 9111E+00 -2~281E+oL 5. 76~~,.i566E+00 

-1.6969E+02 -8. 9536E+02~-'3. 3-s,1(E+02 7-;-2567E+02 9. 9642E+01 
-1.1700E+00 -6.1733E+00 -2.310~E+00 5. o 033E+0 0 6.8701E-01 

~/ 
-8.3610E+00 -6.9440E¥02 -7.3969E+01 6.8604E+02 3.0956E+00 
-5.7647E-02 -4.78;f]E+00'S.s.'0~OE-0)4.7301E+00 2.1343E-02 

-5.5420E+00 /,7{,9Q2 J5-;-2_75~O/I 7. 2742E+02 2. 7063E+00 
-3.8211E-02 (~.05Y6E{00 -3.6376E~01 5.0154E+00 1.8659E-02 

"" c---J 3.7687E-01 -7.0048E+02 1.7045E+01 7.0086E+02 3.1932E-02 

2. (8~03~'gq~0> . 1752E-01 4. 8323E+00 2. 2017E-04 

-2.0917E\02 -1.799-9,E+0'3 -3. 0970E+02 1.5906E+03 7.1822E+02 
-1". 4422E-f&1. 2409E"?01 -2.1353E+00 1.0967E+01 4. 9519E+00 

<,1~'.59~~+02 (~+02 -1.6693E+02 1.1377E+03 4.2225E+02 
~ ~ ~~2~00~6.7423E+00 -1.1509E+00 7.8445E+00 2.9113E+00 

12 ~1,,-6157'~+0,z -1. 6147E+02 1. 3320E+02 3. 2303E+02 6. 6215E+02 
~.1140E+00 -1.1133E+00 9.1838E-Ol 2.2272E+00 4.5654E+00 

~ ~V 
r3~ 2.3572E+02 -1.0218E+03 -9.9449E+01 1.2575E+03 8.0188E+02 

H 

15 

, ~~252E+00 -7.0447E+00 -6.8568E-01 8.6699E+00 5.5288E+00" 

2.6536E+02 -9.1342E+02 -4.1437E+01 1.1788E+03 4.0336E+02 
1.8296E+00 -6.2978E+00 -2.8570E-01 8.1274E+00 2.7811E+00 

1.0722E+02 7.3405E+Ol 1.0106E+02 3.3820E+Ol 2.0506E+01 
7.3929E-01 5.0611E-ol 6.9682E-01 2.3318E-01 1.4138E-01 
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16 -5.5379E-01
-3.8182E-03

17 6.5941E+01
4.5465E-01

18 4.7255E+01
3.2581E-01

19 1.5840E+02
1.0921E+00

20 -8.0328E+01
-5.5384E-01

21 -9.2123E+01

-6.3516E-01

22 1.7497E+02
1.2064E+00

-3.7020E+02
-2.5524E+00

-4.1597E+02
-2.8680E+00

-8.3566E+02
-5.7617E+00

-7.6592E+02
-5.2808E+00

-5.8238E+02
-4.0153E+00

-8.5338E+02
-5.8838E+00

4. 5819E+01
3. 1591E-01

-1.7500E+02
-1.2066E+00

-2.4258E+02
-1.6725E+00

-2.4456E+02
-1.6862E+00

-2.5278E+02
-1.7429E+00

-3.3109E+02
-2.2828E+00

-9.4524E+01
-6.5172E-01

1.7414E+02
1. 2006E+09

3.6965E+02 7.2371E+00
2.5486E+00 4.9898E-02

4.8191E+02 3.7293E+02
3.3226E+00 2.5713E+00

8.8291E+02 7.7129E+02
6.0875E+00 5.3179E+00

9.2432E+02 4.81833E+02
6.3729E+00 3<'3669ýEý00

5.0205E+02 4 5037E+02

3.4615E+00\3.1052E+ 00

7.6125E-i012 33.162E+02)
5'2.2487E+00 2.1968E>0.00

<1.2\915E+02 8.8723E+01
"9 0 4 9 E>-1 ,6. 1117' 2E -0 1

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

2-257

• 

• 

• 

16 -5.5379E-01 -3.7020E+02 -1.7500E+02 3.6965E+02 7.2371E+OO 
-3.8182E-03 -2.5524E+OO -1.2066E+OO 2.5486E+OO 4.9898E-02 

17 6.5941E+01 -4.1597E+02 -2.4258E+02 4.8191E+02 3.7293E+02 
4.5465E-01 -2.8680E+OO -1.6725E+OO 3.3226E+OO 2.5713E+OO 

18 4.7255E+01 -8.3566E+02 -2.4456E+02 8.8291E+02 7.7129E+02 
3.2581E-01 -5.7617E+OO -1.6862E+OO 6.0875E+OO 5.3179E+OO 

19 1.5840E+02 -7.6592E+02 ~2.5278E+02 9.2432E+02 4.8'833E+02 
1. 0921E+OO -5.2808E+OO -1.7429E+OO 6.3729E+OO 3!3669UOO 

20 -8.0328E+01 -5.8238E+02 -3.3109E+02 
< V 

5.0205E+02 4~5037E+02 

-5.5384E-01 -4.0153E+OO -2.2828E+OO /" / 
3. 4615E+OO~1~E+OO 

21 -9.2123E+01 -8.5338E+02 -9.4524E+01 7. 612~02 3 .1862E'0~> " '\ ' -6.3516E-01 -5.8838E+OO -6. 5172E-01 5~2~E+OO,,\ .19'~8E+O.o, 

22 1.7497E+02 4.5819E+01 1. 7414E+OQ <.. 2915E+02 8. 8723E+01 
1.2064E+OO 3.1591E-01 1.2 006E{O'o 8';-.9049E~0,1.A; 1J!72E-01 

~ 
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Table 2-113. Load Case 232, 30-ft. Head,-On Drop Impact Test, Normal Conditions,
Normal Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma-1 Sigma_2 Sigma3 PM Pb

1 -3.6745E+01 -1.6350E+03 -2.9227E+02 1.5982E+03 5.1532E+02
-2.5334E-01 -1.1273E+01 -2.0151E+00 1.1019E+01 3.,553 +00

2 1.6924E+01 -1.0850E+0.3 -7.1515E+01 1.1019E+03 <7.322ý2E)+0'1
1.1668E-01 -7.4806E+00 -4.9308E-01 7.5973E+&0 5\0484E-0.

3 -2.0459E+00 -9.8360E+02 1.1397E+00 9.8155E+02 2,.055"7E+02
-1.4106E-02 -6.7817E+00 7.8582E-03 6.7676E+00 1'4,1741+00

4 2.8433E+02 -2.5891E+03 -7.8589E+02 2.873'4E+03 1.3145E+03
1.9604E+00 -1.7851E+01 -5.4186E+00 1.9812E+01 9.0629E+00

-2.0875E+01 -8.5734E+02 -33146E+02 956E+02

-1.4393E-01 -5.9111E+00 -2.2849E+00 5.7672Eý-00 6.6566E+00

6 -1.6969E+02 -8.()536E+02 -3.35'15E+02 7.2567E+02 9.9642E+01

-1.1700E+00 -6.1733E+00 -2.3108E+00~---5.00/3,3E+00 6.8701E-01

7 -8.3610E+00 -6.9440E+02 -7.3969E+01 6.8604E+02 3.0956E+00
-5.7647E-02 -4.7877E+,00 -5.1000E-01 4.7301E+00 2.1343E-02

8 -5.5420E+00 -7 3296E+02 -5.2759E4-01 7.2742E+02 2.7063E+00/
-3.8211E-02 -50536E+00---3 6376E-01 5.0154E+00 1.8659E-02

9 3.76.8'7_-0.1 -7.004'8E+0\2\1.7045E+01 7.0086E+02 3.1932E-02
2..5984E-03 4-4.8297E+00 1.1752E-01 4.8323E+00 2.2017E-04

10 -2.091E0 -1. 7997E+03 --3.0970E+02 1.5906E+03 7.1822E+02

.4422E+0,0 -1./240,9E+01 -2.1353E+00 1.0967E+01 4.9.519E+00

11 \"1.5986E+02 -9 7789E+02 -1.6693E+02 1.1377E+03 4.2225E+02
1.10,22E+00 -6.7423E+00 -1.1509E+00 7.8445E+00 2.9113E+00-'1 \\ . \\ 7

1-2 '1.6,157E+02 -1.6147E+02 1.3320E+02 3.2303E+02 6'.6215E+02
1\1A1\'4,+00 -1.1133E+00 9.1838E-01 2.2272E+00 4.5654E+00

13 2.3572E+02 -1.0218E+03 -9.9449E+01 1.2575E+03 8.0188E+02

1.6252E+00 -7.0447E+00 -6.8568E-01 8.6699E+00 5.5288E+00

14 2.6536E+02 -9.1342E+02 -4.1437E+01 1.1788E+03 4.0336E+02
1.8296E+00 -6.2978E+00 -2.8570E-01 8.1274E+00 2.7811E+00

15 1.0722E+02 7.3405E+01 1.0106E+02 3.3820E+01 2.0506E+01
7.3929E-01 5.0611E-01 6.9682E-01 2.3318E-01 1.4138E-01

I 2-258 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

Table 2-113. Load Case 232, 30-ft. Head-On Drop Impact Test, Normal Conditions, 
Normal Conditions of Transport - Model AOS-025 

Stress (psi/MPa) 

Location Pm Pb 

I 2-258 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-3.6745E+Ol -1.6350E+03 -2.9227E+02 1.5982E+03 5.1532E+02 
/ 

-2.5334E-Ol -1.1273E+Ol -2.0151E+00 1.1019E+Ol 3.5530E+00 

1.6924E+01 -1.0850E+03 -7.1515E+01 1.1019E+03 ~32~~)01 
1.1668E.,.01 -7. 4806E+00 -4. 9308E-Ol 7. 597/0\5,.~4E-0;r 

-2.0459E+00 -9. 8360E+02 1.1397E+00 9. 8155E+02 2,. 055'7~+:~ 
-1.4106E-02 -6. 7817E+00 7. 8582E-03 6. 7676E~OO 1 :'4'174E+~ 

2.8433E+02 -2. 5891E+03 -7. 8589E+02 63'4E+0~i. 3J5E+03 
A ~2. 87: " \ / 

1.9604E+00 -1.7851E+Ol -5. 418Z0

1

0 1~12E+~9. 0?29E+00 

-2.0875E+Ol -8. 5734E+02 -3. 314
1
0E+02 8. 364.6E+02 9146E+02 

-1.4393E-Ol -5.9111E+00 -2.284.9E+ob 5.7672E'tOO.-{.6566E+00 

-1.6969E+02 -8. 9536E+02 0s'11E+0~02 9. 9642E+Ol 
-1.1700E+00 -6.1733E+00~:~~08E+00~5.0033~+00 6.8701E-Ol 

-8.3610E+00 -6.9J4~Y~6~E+0~ 6~4E+02 3.0956E+00 
-5.7647E-02 7877""00 -5 .,000·V4. 7301E+00 2.1343E-02 

-5.5420E+00 ~.32~E~2 -~+01 7.2742E+02 2.7063E+00 
-3.8211E-02 -5'. 0536E+00--J_~6E-Ol 5. 0154E+00 1.8659E-02 

~ ." 
3. 768~O.1 -7. 004'8E+02",1. 7045E+Ol 7. 0086E+02 3. 1932E-02 
2 . .s'984E-03~-.~~ .1752E-Ol 4. 8323E+00 2. 2017E-04 

-2. ~'17~/' -1. 7997E+03 -3. 0970E+02 1.5906E+03 7.1822E+02 
\ \ / , 

-1. 442\E+0,a (.''2'40,9E+Ol -2.1353E+00 1.0967E+Ol 4. 9519E+00 

11 ~1.~986E+02 \9.7789E+02 -1.6693E+02 1.1377E+03 4.2225E+02 
1.10.22E\00/16.7423E+00 -1.1509E+00 7. 8445E+00 2. 9113E+00 

. ~V 
1-2 ;t. 6,157E+02 -1.6147E+02 1.3320E+02 3. 2303E+02 6.6215E+02 
~ " 1\ l1'4a~+OO -1.1133E+00 9.1838E-Ol 2. 2272E+00 4. 5654E+00 , . "f~> ~~572E+02 -1.0218E+03 -9. 9449E+Ol 1.2575E+03 8. 0188E+02 

1.6252E+00 -7.0447E+00 -6.8568E-Ol 8.6699E+00 5.5288E+00 

14 2.6536E+02 -9.1342E+02 -4.1437E+Ol 1.1788E+03 4.0336E+02 
1.8296E+00 -6.2978E+00 -2.8570E-Ol 8.1274E+00 2.7811E+00 

15 1.0722E+02 
7.3929E-Ol 

7.3405E+Ol 
5.0611E-Ol 

1.0106E+02 
6.9682E-Ol 

3.3820E+Ol 
2.3318E-Ol 

2.0506E+Ol 
1.4138E-Ol 
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16 -5.5379E-01
-3.8182E-03

17 6.5941E+01
4.5465E-01

18 4.7255E+01
3.2581E-01

19 1.5840E+02
1.0921E+00

20 -8.0328E+01
-5.5384E-01

21 -9.2123E+01
-6.3516E-01

22 1.7497E+02
1.2064E+00

-3.7020E+02
-2.5524E+00

-4.1597E+02
-2.8680E+00

-8.3566E+02
-5.7617E+00

-7.6592E+02
-5.2808E+00

-5.8238E+02
-4.0153E+00

-8.5338E+02
-5.8838E+00

4 . 5819E+01
3 .1591E-01

-1.7500E+02
-1.2066E+00

-2.4258E+02
-1.6725E+00

-2.4456E+02

-1.6862E+00

-2.5278E+02

-1.7429E+00

-3.3109E+02
-2.2828E+00

-9.4524E+01
-6.5172E-01

1.7414E+02
1.2006E+0o

3.6965E+02 7.2371E+00
2.5486E+00 4.9898E-02

4.8191E+02 3.7293E+02
3.3226E+00 2.5713E+00

8.8291E+02 7.7129E+02
6.0875E+00 5.3179E+00

9.2432E+02 4.8833E+02

6.3729E+00 3< 66694 0 0

<
5.0205E+02 4 5037E+02/./sEo\ \5
3.4615E+00 3.1052E+00

7. 6125E\+02\ 31862E+02

5'2487E+00 2.1968E+0,0

1.2915'E+02 8.8723E+01
8>'9\04 9 Ei'0-16. 11,'72E-01
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16 -5.5379E-01 -3.7020E+02 -1.7500E+02 3.6965E+02 7.2371E+00 
-3.8182E-03 -2.5524E+00 -1.2066E+00 2.5486E+00 4.9898E-02 

17 6.5941E+01 -4.1597E+02 -2.4258E+02 4.8191E+02 3.7293E+02 
4.5465E-01 -2.8680E+00 -1.6725E+00 3.3226E+00 2.5713E+00 

18 4.7255E+01 -8.3566E+02 -2.4456E+02 8.8291E+02 7,.7129E+02 
3.2581E-01 -5.7617E+00 -1.6862E+00 6.0875E+00 5.3179E+00 

19 1.5840E+02 -7.6592E+02 -2.5278E+02 9.2432E+02 4.8'833E+02 
1.0921E+00 -5.2808E+00 -1.7429E+00 6.3729E+00 3(36 69E-P0 0 

20 -8.0328E+01 -5.8238E+02 -3.3109E+02 < V 5.0205E+02 ~~5037E+02 

-5.5384E-01 -4.0153E+00 -2.2828E+00 /"- / 
3. 4615E+00~1'052E+00 

21 -9.2123E+01 -8.5338E+02 -9.4524E+01 7. 612~'\2 3 .1~"'0~) 
-6.3516E-01 -5.8838E+00 -6. 5172E-01 5~2~E+00~ .1%8E+M 

22 1.7497E+02 4.5819E+01 1. 7414E+OQ <-. 2915EZ02 8. 87J3E+01 
1.2064E+00 3.1591E-01 1.2006E{O'o 8"9~72E-01 
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Table 2-114. Load Combination 101, Hot Environment,
Normal Conditions of Transport - Model AOS-025

Load Cases: 102, 201, 211
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb

1 0.75 1.10 0.03 1.85
5.16 7.60 0.24 12.75

2 0.14 0.20 0.05 0.34
0.96 1.35 0.33 2.31

3 0.08 0.08 0.04 0.16
0.58 0.54 0.25 1.12

4 1.16 1.78 0.26 2.9d
8.00 12.28 1.80 20.28

5 1.18 1.00 0.29 2.18
8.17 6.88 2.0,1 1-5-.05

Pm+Pb+Q

1.88
12.99

Sm

20.00
137.90

0.38 10

>10

/0. 00
B2. 63

9.20

.00 70.00

.90 482.63
>10

6 0.78 1.17
5.40 8.05

.20.00 70.00
137.90 482.63

>10

7 0.34
2.34

0.45 20.00 70.00
3.13 137.90 482.63

>10

8 0.32 ,0.36 0.41 20.00 70.00
2.48 2.82 137.90 482.63

>10

9 .05 0.43 0.48 20.00 70.00
.33 2.97 3.30 137.90 482.63

>10

0.06 1.38 1.44 20.00 70.00
0.39 9.52 9.91 137.90 482.63

>10

1.23 0.09 2.17 2.25 20.00 70.00
8.51 0.59 14.95 15.53 137.90 482.63

>10

12 1.01 1.49 0.13 2.50 2.63 20.00 70.00
6.95 10.27 0.87 17.23 18.10 137.90 482.63

>10

13 1.19 1.05 0.17 2.24 2.41 20.00 70.00
8.21 7.23 1.16 15.44 16.60 137.90 482.63

>10
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Table 2-114. Load Combination 101, Hot Environment, 
Normal Conditions of Transport - Model AOS-02S 

Load Cases: 102, 201, 211 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Pm+Pb ~~:~~:~ Sm ~~ ~: 
1.85 1.88 20.00 9~.00~ ~10 

Lac Pb Pm Q 

0.75 1.10 0.03 1 

12.75 12.99 137.90 482\63~ ~ 

0.34 0.38 2~7~:~ )>.10 

5.16 7.60 0.24 

0.20 2 0.14 0.05 
0.96 1. 35 0.33 

3 0.08 
0.58 

0.08 
0.54 

2.31 2.6~~3~90 48~~ 

0.16 o.(>~ 120.~0.00/ >10 
1 . 12 1. G 8 rr.3 7 . 9 0 4 82-;-6-3 

0.04 
0.25 

4 

5 

6 

7 

8 

~ \ '----------, 1. 16 1. 7 8 0 . 2 6 2 . 94 3 "~ 0 2 0 . 0 0 10 . 0 0 
8.00 12.28 1.80 20.28~.08 e~7-.. ~482.63 

1. 18 1. 0 0 0 . 2 9 2 . 18 2",,4 7 2~ . 0 0 7 0 . 0 0 

8.17 6.88 /,1 (1-)05 17.050,/7.90 482.63 

0.78 1.17 0.12 1.95 2.0)7 20.00 70.00 
5.40 8.05 0':83 13 "'-4"4~28 137.90 482.63 

0.34 o~.o~o~ 0.45 20.00 70.00 
2.34 ~.45 0~3 2~ 3.13 137.90 482.63 

0.32 0\~~0.0~.36 0.41 20.00 70.00 
2/.2,1 0.\7 0.3'3"-/2.48 2.82 137.90 482.63 

9 ~.~~o.o~\ ~05 0.43 0.48 20.00 70.00 
2 . 4 8~ 0,. 48 V ° . 33 2 . 97 3 . 3 0 13 7 . 90 482 . 63 

~~.23 \ ~O~ 0.06 1.38 1.44 20.00 70.00 
~ ~9 ~03 0.39 9.52 9.91 137.90 482.63 

1'1 0",93 1.23 0.09 2.17 2.25 20.00 70.00 
~.44 8.51 0.59 14.95 15.53 137.90 482.63 

12 ~1 1.49 0.13 2.50 2.63 20.00 70.00 

13 

6.95 10.27 0.87 17.23 18~10 137.90 482.63 

1.19 
8.21 

1. 05 
7.23 

0.17 
1. 16 

2.24 
15.44 

2.41 20.00 70.00 
16.60 137.90 482.63 

9.20 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 ' 

>10 
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14 1.21 1.54 0.15 2.75 2.90 20.00 70.00
8.36 10.61 1.01 18.97 19.98 137.90 482.63

15 1.70 1.94 1.29 3.64 4.93 20.00 70.00
11.69 13.38 8.89 25.07 33.96 137.90 482.63

9.91

7.25

5.8316 1.70 2.69 0.71 4.39 5.10 20.00 70.00
11.72 18.55 4.91 30.27 35.17 137.90 482.63

17 1.12 1.79 0.43 2.90 3.33 20.00 70.00
7.71 12.31 2.95 20.02 22.96 137.90 482.63'

18 0.87 1.40 0.20 2.27 2.47 20.00 /7'0.0'0N
5.99 9.65 1.40 15.64 17.04 137.90 4,82.63

19 1.46 2.17 0.36 3.63 4.00 2016,0 70.0,0
10.09 14.96 2.49 25.05 27.54 13-7.90 82.63

20 1.82 2.90 0.46 4.72 5.18 20.0,0 70.00
1 2.58 19.99 3. 116 32.57 351~73 1137.90\48263

21 0.32 0.44 0.01 0.76/ 0 .V 7  20-.-00 70.00

2.24 3.00 0.09 5.24 5,. 33 137.90 48-2.63

22 0.46 0.47 0.04 00-.-93 .97 20.00 70.00
3.20 3.23 0.26 6.43 6.69 1ý37.90 482.63

Min MS: 5.350, Location:20, Combination: Pm+Pb

>10

>10
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14 1. 21 1. 54 0.15 2.75 2.90 20.00 70.00 9.91 
8.36 10.61 1. 01 18.97 19.98 137.90 482.63 

15 1. 70 1. 94 1. 29 3.64 4.93 20.00 70.00 7.25 
11.69 13.38 8.89 25.07 33.96 137.90 482.63 

16 1. 70 2.69 0.71 4.39 5.10 20.00 70.00 5.83 
11. 72 18.55 4.91 30.27 35.17 137.90 482.63 

17 1.12 1. 79 0.43 2.90 3.33 20.00 70.00 
7.71 12.31 2.95 20.02 22.96 137.90 482.63 

A 
18 0.87 1. 40 0.20 2.27 2.47 20.00 )'0.0'0 >10 

5.99 9.65 1. 40 15.64 17.04 137.90 4'82.63~ 
19 1. 46 2.17 0.36 3.63 

~ ~ 
4. 00 2,!-/00~0.0 7y6 

10.09 14.96 2.49 25.05 27.54 13-7.90 4B2.6~) 

20 1. 82 2.90 0.46 4.72 5 . 1812 ~.O 70 . 0_0 5 . 35 
12.58 19.99 3.16 32.57 35.(3 L37.90~ 

21 0.32 0.44 0.01 O. 76AO. V7 20-.,00 70.00 >10 
2.24 3.00 0.09 5.24 5,.33 137.90"---4-82.63 

22 0.46 0.47 0.04 0-._9~0.:7 ~O~O.OO >10 
3.20 3.23 ~64kV.90 4B2.63 

Min MS: 5.350, Location:~ Cornbinat~on: Pm+Pb 
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Table 2-115. Load Combination 102, Cold Environment,
Normal Conditions of Transport - Model AOS-025.

Load Cases: 104, 201, 211
-40°F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.75 1.10 0.20 1.85 2.05
5.16 7.60 1.35 12.75 14.10

2 0.14 0.20 0.14 0.34 0.48
0.96 1.35 0.97 2.31 3.28

3 0.08 0.08 0.18 0.16 0.(34

0.58 0.54 1.25 1.12 2.\37

4 1.16 1.78 10.62 2.94/ 13.•56
8.00 12.28 73.22 20.28 93.50

5 1.18 1.00 16.21: L 2 .18 18,.40
8.17 6.88 111.7,8 5 126.8.3

Sm

20.00
137.90

>10

.00 70.00
-..90 482.63

.00 70.00

.90 482.63

3.42

2.26

6 0.78 1.17
5.40 8.05

20.00 70.00
137.90 482.63

4.93

7 0.34
2.34

.4.71 20.00 70.00
32.51 137.90 482.63

>10

8 0.32 /0'.36 4.67 20.00 70.00
2.48 32.17 137.90 482.63

>10

9 .31 0.43 4.74 20.00 70.00
.69 2.97 32.66 137.90 482.63

>10

4.66 1.38 6.05 20.00 70.00
32.16 9.52 41.68 137.90 482.63

8.93

1.23 2.08 2.17 4.25 20.00 70.00
8.51 14.37 14.95 29.32 137.90 482.63

>10

12 1.01 1.49 1.03 2.50 3.53 20.00 70.00
6.95 10.27 7.11 17.23 24.34 137.90 482.63

>10

13 1.19 1.05 7.61 2.24 9.85 20.00 70.00
8.21 7.23 52.45 15.44 67.89 137.90 482.63

5.09
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Table 2-115. Load Combination 102, Cold Environment, 
Normal Conditions of Transport - Model AOS-025· 

Load Cases: 104, 201, 211 
-40°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Pm+Pb ~~:~~:~ Sm ~~ "~: 
1. 85 2 . 05 20 . 0 0 9~ . 0 0 ~ . >:LO 

Pb Pm Q Loc 

0.75 1.10 0.20 1 
5.16 7.60 1. 35 12.75 14.10 137.90 482\63 ~ 

0.34 0.48 2~~:~V\.>'10 2 0.14 0.20 0.14 
0.96 1. 35 0.97 

3 0.08 
0.58 

0.08 

2.31 3.2/113~90 48~a 
0.16 o.r~ 120.~0.00 >10 
1 . 12 2 . G 7 !l3 7 . 9 0 4 82-:--6-3 

0.18 
1. 25 

4 

5 

6 

1.16 
8.00 

0.54 

1. 78 
12.28 

2.940.16 ~O.OO 
20. 28~ 93. 50 I[3-q, .• ~482. 63 

10.62 
73.22 

,,~l " 
1. 18 1. 0 0 16 . 2 1 2 . 18 18'.,4 0 2~ . 0 0 7 0 . 0 0 

8.17 6.88 11~8 (~5)05 126.8~~~.90 482.63 

o . 7 8 1. 1 7 8 . 16 1. 9 5 . 1 0 . 11> 2 0 . 0 0 7 0 . 0 0 
5.40 8.05 56':29 13 :4-4-~74 137.90 482.63 

7 0.34 0~4.~~0~ 4.71 20.00 70.00 

. 2.34 ~.45~29O-7~~ 32.51 137.90 482.63 

8 0.32 O\~: 4.31 /0.36 4.67 20.00 70.00 
2/.2.1 0 . \7 29 . 6"8"-./ 2. 48 32 . 17 13 7 . 90 482 . 63 

9 ~:~~.:~;v(!~ ~::~ 3~:~: 1;~:~~ 4~~:~~ 
~~23~ :.~ 4.66 1.38 6.05 20.00 70.00 

~ ~9 ~ ~03 32.16 9.52 41.68 137.90 4B2.63 

1~ O~93 1.23 2.08 2.17 4.25 20.00 70.00 
~.44 8.51 14.37 14.95 29.32 137.90 482.63 

12 ~1 1.49 1.03 2.50 3.53 20.00 70.00 

13 

6.95 10.27 7.11 17.23 24.34 137.90 482.63 

1.19 
8.21 

1. 05 
7.23 

7.61 
52.45 

2.24 
15.44 

9.85 20.00 70.00 
67.89 137.90 482.63 

3.42 

2.26 

4.93 

>10 

>10 

>10 

8.93 

>10 

>10 

5.09 
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14 1.21
8.36

15 1.70
11.69

16 1.70
11.72

17 1.12
7.71

18 0.87
5.99

19 1.46
10.09

20 1.82
12 .58

21 0.32
2.24

22 0.46
3.20

1.54
10.61

1.94
13.38

2.69
18.55

1.79
12.31

1.40
9.65

2.17
14.96

2.90.
19.99

0.44
3.00

0.47
3.23

5.98
41.23

0.94
6.51

2.10
14.51

1.95
13.45

2.14
14.74

2.56
17.62

2.41
16.59

1.15
7.95

0.25
1.75

2.75
18.97

3.64
25.07

4.39
30.27

2.90
20.02

2.27
15.64

3.63
25.05

4.72
32.57

0.76
5.24

0.93

8.73
60.20

4.58
31.59

6.49
44.78

4.85
33.46

4.41
30.38

6.19
42.67

7.13
49. 16'

1.91

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.0, 0

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

5.87

7.25

5.83

>10
.63

.00

.63
>10

Min MS: 2.262, Loca Pm+Pb+Q
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 21 
8.36 

1. 70 
11.69 

1. 70 
11.72 

1.12 
7.71 

0.87 
5.99 

1. 46 
10.09 

1. 82 
12.58 

0.32 
2.24 

0.46 
3.20 

1. 54 
10.61 

1. 94 
13.38 

2.69 
18.55 

1. 79 
12.31 

1. 40 
9.65 

2.17 
14.96 

2.90, 
19.99 

0.44 
3.00 

5.98 
41. 23 

0.94 
6.51 

2.10 
14.51 

1. 95 
13.45 

2.14 
14.74 

2.56 
17.62 

2.41 
16.59 

1.15 
7.95 

2.75 
18.97 

3.64 
25.07 

4.39 
30.27 

2.90 
20.02 

2.27 
15.64 

3.63 
25.05 

4.72 
32.57 

0.76 
5.24 

8.73 20.00 70.00 
60.20 137.90 482.63 

4.58 20.00 70.00 
31.59 137.90 482.63 

6.49 20.00 70.00 
44.78 137.90 482.63 

4.85 20.00 70.00 
33.46 137.90 482.63 

5.87 

7.25 

5.83 

9.33 o 
4 . 41 2 0 . 00 7 ~.~ 0 > 1 0 

3:::: 1::::: ~':::~'26 
42.67 137 A0~82 .'63 

7.13/1 ~.~o 7-i!.O~ 5.35 
49.16 1137.9'0 482>6;) J 
1.~1 \20. 00~7'0_._0_0/ >10 

13. [19 n-7-.-90 482.63 

~ ~ 
o . 47 0 . 25 0 . 93 1. 19 12.0 . 00 /70 . 00 
3.23 1.75 6---43 8,.18 lL37~OJ482.63 

>10 

Min MS: 2.262, Locat~ )mbinatt~> Pm+Pb+Q 
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Table 2-116. Load Combination 103, Increased External Pressure,
Normal Conditions of Transport - Model AOS-025

Load Cases: 103, 201, 211
-20°F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm. Pb Q Pm+Pb Pm+Pb+Q

1 0.75 1.10 0.16 1.85 2.01
5.16 7.60 1.10 12.75 13.86

2 0.14 0.20 0.12 0.34 0.45
0.96 1.35 0.80 2.31 3.11

3 0.08 0.08 0.15 0.16 0.31
0.58 0.54 1.02 1.12 2.115

4 1.16 1.78 8.69 2 .9 4/ 11\. 1ý6 3
8.00 12.28 59.91 20.28 80.19

5 1.18 1.00 13.27/ 2.18 15. 45
8.17 6.88 91.47 ,1-5,.05 106.5,.

Sm

20.00
137.90

>10

.00
63

4.16

.00 70.00

.90 482.63
2.88

6 0.78 1.17
5.40 8.05

20.00 70.00
137.90 482.63

5.95

7 0.34
2.34

3.93 20.00 70.00
27.11 137.90 482.63

>10

8 0.32 ,0.36 3.88 20.00 70.00
2.48 26.77 137.90 482.63

>10

9 \3.52 0.43 3.95 20.00 70.00%

24.30 2.97 27.26 137.90 482.63

3.82 1.38 5.20 20.00 70.00
26.31 9.52 35.83 137.90 482.63

>10

>10

1.23 1.71 2.17 3.87 20.00 70.00
8.51 11.76 14.95 26.70 137.90 482.63

>10

12 1.01 1.49 0.84 2.50 3.34 20.00 70.00
6.95 10.27 5.82 17.23 23.04 137.90 482.63

>10

13 1.19 1.05 6.22 2.24 8.46 20.00 70.00
8.21 7.23 42.91 15.44 58.35 137.90 482.63

6.09
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Table 2-116. Load Combination 103, Increased External Pressure, 
Normal Conditions of Transport - Model AOS-02S 

Load Cases: 103, 201, 211 
-20°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Pm+Pb ~~~~~~~ Sm ~~ ~: 
1. 85 2 . 01 20 . 0 0 "7~ . 0 0 ~ ~ 1. 0 

Pb Q Loc Pm 

0.75 1.10 0.16 1 

2 

3 

4 

5 

6 

7 

8 

12.75 13.86 137.90 482\63~ ~ 

0.34 0.45 2~~:~/>'10 
5.16 7.60 1.10 

0.14 . 0.20 0.12 
0.96 1. 35 0.80 

0.08 
0.58 

0.08 0.15 
1. 02 

2.31 3';r1 ~3~90 48~~ 
0.16 0.31 \ 20.~0.00 >10 
1.12 2.15 l37.90 482~6a 0.54 

~\~ 
1.16 1.78 8.69 2.94 11.~3 20.00 lO.OO 
8.00 12.28 59.91 20. 28XO .19 e-9-.. ~482. 63 

1. 18 1. 0 0 13 . 2 7 2 . 18 15'.~ 5 2~ . 0 0 7 0 . 0 0 

8 . 17 6 . 88 97/1 (1) 05 106 . 5'10/7 . 90 482 . 63 

0.78 1.17 6.68 1.95 8.63~ 20.00 70.00 
5.40 8.05 46':06 13:'4-4~5~ 137.90 482.63 

0.34 0~.5~0~ 3.93 20.00 70.00 
2.34 ~.45 24'S.~~ 27.11 137.90 4B2.63 

0.32 0\~4~3.52 /0.36 3.BB 20.00 70.00 
2/.2.1 o. \; \/'4.29'../ 2. 4B 26.77 137.90 4B2. 63 

3.95 20.00 70.00 
2.97 27.26 137.90 482.63 

1.38 5.20 20.00 70.00 

4.16 

2.88 

5.95 

>10 

>10 

>10 

>10 
~9 1.03 26.31 9.52 35.83 137.90 482.63 

1~ O~93 1.23 1.71 2.17 3.87 20.00 70.00 
~.44 8.51 11.76 14.95 26.70 137.90 482.63 

>10 

12 ~1 1.49 0.84 2.50 3.34 20.00 70.00 >10 

13 
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6.95 10.27 5.82 17.23 23.04 137.90 482.63 

1.19 
8.21 

1. 05 
7.23 

6.22 
42.91 

2.24 
15.44 

8.46 
58.35 

20.00 
137.90 

70.00 
482.63 

6.09 
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14 1.21 1.54 4.89 2.75 7.64 20.00 .70.00 6.85
8.36 10.61 33.74 18.97 52.70 137.90 482.63

15 1.70 1.94 0.77 3.64 4.41 20.00 70.00
11.69 13.38 5.33 25.07 30.40 137.90 482.63

16 1.70 2.69 1.72 4.39 6.11 20.00 70.00
11.72 18.55 11.87 30.27 42.14 137.90 482.63

17 1.12 1.79 1.60 2.90 4.50 20.00 70.00
7.71 12.31 11.00 20.02 31.02 137.90 482.63

<
18 0.87 1.40 1.75 2.27 4.02 20.00 70.o00

5.99 9.65 12.06 15.64 27.70 137.90 482.63N

19 1.46 2.17 2.09 3.63 5.72 20.00 70,.00
10.09 14.96 14.42 25.05 39.47 137.40 482.6.3

20 1.82 2.90 1.97 4.72 6.69 20o.00 70.00
12.58 19.99 13.58 32.57 46.15 137.9-0 482K.63-

21 0.32 0.44 0.94 0.76 1.170 2 0. 0 0 7-0~0-.QO

2.24 3.00 6.50 5.24 11\4 r39-7-90 482.63

22 0.46 0.47 0.21 0.93 1.14 r-2.0.00/70.00
3.20 3.23 1.43 -6-.-43 7.86 137.90 482.63

7.25

5.83

>10

>10

Pm+Pb+QMin MS: 2.884, Local
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14 1. 21 1.54 4.89 2.75 7.64 20.00 70.00 6.85 
8.36 10.61 33.74 18.97 52.70 137.90 482.63 

15 1. 70 1. 94 0.77 3.64 4.41 20.00 70.00 7.25 
11.69 13.38 5.33 25.07 30.40 137.90 482.63 

16 1. 70 2.69 1. 72 4.39 6.11 20.00 70.00 5.83 
11.72 18.55 11. 87 30.27 42.14 137.90 482.63 

17 1.12 1. 79 1. 60 2.90 4.50 20.00 70.00 9.33 
7.71 12.31 11. 00 20.02 31. 02 137.90 482.63 0 

18 0.87 1. 40 . 1.75 2.27 4.02 20.00 7~.~0 >10 
5.99 9.65 12.06 15.64 27.70 137.90 482.6'3 

19 1. 46 2.17 2.09 3.63 5.72 20.00 ~'00;S26 
10.09 14.96 14.42 25.05 39.47 " " 1(/90~82. 63 

4.72 20 1. 82 2.90 1. 97 6.69 /1 20'.~0 7:t0~) 5.35 
12.58 19.99 13.58 32.57 46.15 B7.9~ 4B2.63/ 

21 0.32 0.44 0.94 0.76 1.r:0 \20. 00~7'0_._0_0 >10 
2.24 3.00 6.50 5.24 1~\4 n-7-.. 90 482.63 

~ 
22 0.46 0.47 0.21 0.93 1.14 12.0. 00~70. 00 >10 

3.20 3.23 1. 43 6-.-43 7. 86 1L37~0 482.63 

Min MS: 2.884, Locat~. )mbinati~> Pm+Pb+Q 
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Table 2-117. Load Combination 104, Minimum External Pressure,
Normal Conditions of Transport - Model AOS-025

Load Cases: 101, 201, 202, 211
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 207 kPa (30 psia)
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

0

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb

1 0.86 1.31 0.04 2.17
5.93 9.02 0.26 14.95

2 0.23 0.37 0.05 0.60
1.59 2.52 0.34 4.11

3 0.14 0.15 0.03 0.29
0.95 1.07 0.24 2.02

4 1.71 2.67 0.30 4.37
11.76 18.39 2.07 304-6

5 1.81 1.05 0. 33/ //2\886

Pm+Pb+Q

2.21
15.21

Sm

20.
137/

0.65

>10
.63

/70.00
482.63

5.86

12.49 7.25
d.oo 70.00
7.90 482.63

9.48

6 1.34 1.92
9.22 13.24

'&0 20.00 70.00
42 137.90 482.63

8.21

7 0.63
4.34

0.80 20.00 70.00
5.55 137.90 482.63

>10

8 0.69 0.74 20.00 70.00
4.75 5.08 137.90 482.63

>10

9. ,6.05 0.79 0.84 20.00 70.00
0.33 - 5.47 5.80 137.90 482.63

>10

0\3'3 0.06 2.53 2.59 20.00 70.00
,2.26 0.41 17.45 17.86 137.90 482.63

8.08

11 2.26 0.08 3.91 4.00 20.00 70.00
15.58 0.59 26.97 27.55 137.90 482.63

6.67

12 1.88 2.67 0.12 4.55 4.67 20.00 70.00
12.98 18.39 0.85 31.37 32.22 137.90 482.63

13 1.65 1.53 0.16 3.18 3.34 20.00 70.00
11.35 10.54 1.14 21.90 23.03 137.90 482.63

5.59

8.45
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Table 2-117. Load Combination 104, Minimum External Pressure, 
Normal Conditions of Transport - Model AOS-025 

Load Cases: 101, 201, 202, 211 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 207 kPa (30 psia) 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Stress (ksi/MPa) Q 
Loc 

1 

2 

Pm 

0.86 
5.93 

0.23 
1. 59 

=:'0~-~ 0.04 2.17 2.21 20.00 70.~0 >10 

0.26 14.95 15.21 13~0~82.63) 

o . 05 0 . 60 0 . 65/1 ~O 0 7'0 . 00 > 1 0 

Pb Q Pm+Pb Pm+Pb+Q 

1. 31 
9.02 

0.37 

3 

4 

5 

6 

7 

8 

0.14 
0.95 

1.71 
11.76 

1. 81 
12.49 

1. 34 

2.52 

0.15 
1. 07 

2.67 
18.39 

1. 05 
7.25 

1. 92 

O. 34 4. 11 4.45 i13 7 . 9"0~2':-6-3/ 

0.03 0.29 0 .~3 ~o. 00 TO-;-OO >10 

0.24 2. OK\]6 137-:-90~. 63 

o . 30 4 . 37 4 . 67 \2 O-.~ 0 . 00 5 . 86 
2 . 07 3-0-:-:1-6 3 2 . 2 3 13 7 . 9 0 4 8 2 . 63 

~(<9~!'t~'v~:~~ 4~~:~~ 
o . H 3 .--2 6~ 3.A 0 2 0 . 00 70 . 00 

9.48 

8.21 " '\ ~ 9.22 13.24 0.97~2.4~ 23.42 137.90 482.63 

~:;! ~: ~:'0>~N~J, ~: ~~ ,;~: ~~ 4~~: ~~ 
>10 

0/.6,1 0 . 08 0 . 05Jo . 69 0 . 74 20 . 00 70 . 00 >10 

~.:~0.54 \(33 4.75 5.08 137.90 482.63 

9' ~0.6f~ ~'~1~0.05 0.79 0.84 20.00 70.00 

1~.;~:\~:~ :::: :::: :::: '::::: 4::::: 
>10 

8.08 

.. ~~2.26 0.41 17.45 17.86 137.90 482.63 

11 1.6~ 2.26 0.08 3.91 4.00 20.00 70.00 
11.~9 15.58 0.59 26.97 27.55 137.90 482.63 

6.67 

V 

12 1. 88 2.67 
12.98 18.39 

13 1. 65 1. 53 
11.35 10.54 

I 2-266 

0.12 4.55 4.67 20.00 70.00 5.59 
0.85 31. 37 32.22 137.90 482.63 

0.16 3.18 3.34 20.00 70.00 8.45 
1.14 21. 90 23.03 137.90 482.63 
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14 1.65 2.36 0.14 4.01 4.16 20.00 70.00
11.40 16.27 0.99 27.67 28.66 137.90 482.63

15 3.29 4.43 0.67 7.72 8.39 20.00 70.00
22.67 30.54 4.62 53.21 57.83 137.90 482.63

6.48

2.89

2.7616 3.07 4.91 0.36 7.98 8.34 20.00 70.00
21.16 33.84 2.49 54.99 57.48 137.90 482.63

17 1.96 3.23 0.22 5.19 5.41 20.00 70.00
13.52 22.29 1.50 35.81 37.31 137.90 482.63'

18 1.41 2.28 0.10 3.69 3.79 20.00 /7"0.00Q
9.73 15.72 0.69 25.45 26.14 137.90 4,82.63

19 2.42 3.75 0.18 6.18 6.36 20.'0 70.0.0
16.71 25.88 1.28 42.59 43.87 13,7.90 2.63

20 2.97 5.03 0.22 8.00 8.22 20.00 70.000-
20.45 34.69ý 1.52 55.14 56 '6137.90\48263

21 0.43 0.46 0.01 0.90 560.\6 L-00 7.0

2.98 3.19 0.06 6. 17/ 6,.23 137.90 "8-2 .63

22 0.65 0.52 0.02 1-.1,8\ 1.19 2 0.0 .- "7 0.0 0
4.50 3.61 0.12 8.11 8.23 1\37.90 482.63

Mn MS: 2.752, Loca'otion: 20, Comnbinat-ion: Pm+Pb

75

>10

>10
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14 1. 65 2.36 0.14 4.01 4.16 20.00 70.00 6.48 
11. 40 16.27 0.99 27.67 28.66 137.90 482.63 

15 3.29 4.43 0.67 7.72 8.39 20.00 70.00 2.89 
22.67 30.54 4.62 53.21 57.83 137.90 482.63 

16 3.07 4.91 0.36 7.98 8.34 20.00 70.00 2.76 
21.16 33.84 2.49 54.99 57.48 137.90 482.63 

17 1. 96 3.23 0.22 5.19 5.41 20.00 70.00 
13.52 22.29 1. 50 35.81 37.31 137.90 482.63 

A 
18 1. 41 2.28 0.10 3.69 3.79 20.00 )'0.00 7.13 

9.73 15.72 0.69 25.45 26.14 137.90 4'82.63~ 
19 2.42 3.75 0.18 6.18 

. ~ ~ 
6.36 2?-/OO~OO 3)"6 

16.71 25.88 . 1. 28 42.59 43.87 13~O 482.6~~ 
20 2.97 5.03 0.22 8.00 8 . 22120 . 00 70 . 0.0 2 . 75 

20.45 34.69 1. 52 55.14 56.{6 e7.90~ 
21 0.43 0.46 0.01 O. 90~0. 90 20-._00 70.00 >10 

2.98 3.19 o . 06 6 . 17 6,. b 13 7 . 9 ~'82 . 63 

22 0.65 0.52 0.02 1 .. _1~1.:9 ~O/'O.OO >10 
4.50 3.61 /;8.11 8V 90 482.63 

Min MS: 2.752, Location: Q C~t--ion: Pm+Pb 
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Table 2-118. Load Combination 105, Cold Environment with Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-025

Load Cases: 105, 201, 202, 211
-40OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 207 kPa (30 psia)
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb

1 0.86 1.31 0.14 2.17
5.93 9.02 0.95 14.95

2 0.23 0.37 0.09 0.60
1.59 2.52 0.64 4.11

3 0.14 0.15 0.12 0.29
0.95 1.07 0.84 2.02

4 1.71 2.67 6.22 4.37
11.76 18.39 42.91 3,0.--1-6

5 1.81 1.05 9.5-5 / -2. 86

Pm+Pb+Q

2.31
15.89

Sm

20
137,

0.69 110

0. >10
.63

/70.00
482.63

4.66

12.49 7.25
.0.00 70.00
;7.90 482.63

3.83

6 1.34 1.92
9.22 13.24

/0"8 20.00 70.00
.73 137.90 482.63

6.42

7 0.63
4.34

3*32 20.00 70.00
22.89 137.90 482.63

>10

8 .5,6-,/ 0.69 3.25 20.00 70.00
.65 4.75 22.40 137.90 482.63

>10

9 /2.56 0.79 3.35 20.00 70.00
17.65 5.47 23.13 137.90 482.63

>10

0.Y3'3 2.81 2.53 5.34 20.00 70.00
,2.26 19.39 17.45 36.84 137.90 482.63

8.08

11 2.26 1.26 3.91 5.17 20.00 70.00
15.58 8.71 26.97 35.67 137.90 482.63

6.67

12 1.88 2.67 0.62 4.55 5.17 20.00 70.00
12.98 18.39 4.25 31.37 35.61 137.90 482.63

13 1.65 1.53 4.53 3.18 7.70 20.00 70.00
11.35 10.54 31.20 21.90 53.10 137.90 482.63

5.59

6.79

I 2-268
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Table 2-118. Load Combination 105, Cold Environment with Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-025 

Load Cases: 105, 201, 202, 211 
-40°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 207 kPa (30 psia) 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Q Pm+Pb ~::~:~ s: ~ ~ 0.14 2.17 2.31 20.00 70.~0~':10 

Loc Pm Pb 

0.86 1. 31 1 

2 

3 

4 

5 

6 

7 

8 

5.93 

0.23 
1. 59 

0.14 
0.95 

1. 71 
11.76 

1. 81 
12.49 

9.02 

0.37 
2.52 

0.15 
1. 07 

2.67 
18.39 

1. 05 
7.25 

0.95 14.95 15.89 13~0~82.63)') ~ 
o . 09 0 . 60 0 . 69/1 ~O 0 7'0 . 00 > 1 0 O. 64 4. 11 4 {5 i3 7 . 9-0~B2':63/ 
o . 12 0 . 29 0 } 2 ~ 0 . 00 70--;-00 > 1 0 

0.84 2. 0K;~\6 137-:-90 482.63 

6.22 4.37 10.60 120 .. ~.00 4.66 
42.91 3'0-:-1-6 ':13.07 137.90 482.63 

6~).~!~:L~?:~'v~:~~ 4~~:~: 3.83 

\ V, ? ' 
1. 34 1. 92 4 . 8~ 3 (2 6~70 8 20 . 00 
9.22 13.24 33.27~2.4~ 55.73 137.90 482.63 

70.00 6.42 

0.63 ~2~5J6 0~72 3;32 20.00 70.00 
4.34 \~:~~~~.67 5.22 22.89 137.90 482.63 

0/.6.1 ~O 8 V 2 . 5'6 0 . 69 . 3 . 25 20 . 00 70 . 00 

>10 

>10 

~.:~0.54· 1\(65 4.75 22.40 137.90 482.63 

9 \0.6f~ ~'~1\).56 0.79 3.35 2.0.00 70.00 
10~;~:\~2 1:::: :::: 2:::: 1::::: 4::::: 

>10 

'-. ~02.26 19.39 17.45 36.B4 137.90 4B2.63 
11 1.61 2.26 1.26 3.91 5.17 20.00 70.00 

11.~9 15.58 8.71 26.97 35.67 137.90 482.63 

8.08 

6.67 

V 

12 1. 88 2.67 0.62 4.55 5.17 20.00 70.00 5.59 
12.98 18.39 4.25 31. 37 35.61 137.90 482.63 

13 1. 65 1. 53 4.53 3.18 7.70 20.00 70.00 6.79 
11.35 10.54 31. 20 21. 90 53.10 137.90 482.63 
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14 1.65. 2.36 3.54 4.01 7.55 20.00 70.00 6.48
11.40 16.27 24.42 27.67 52.08 137.90 482.63

15 3.29 4.43 0.57 7.72 8.29 20.00 70.00
22.67 30.54 3.96 53.21 57.17 137.90 482.63

16 3.07 4.91 1.28 7.98 9.25 20.00 70.00
21.16 33.84 8.82 54.99 63.81 137.90 482.63

17 1.96 3.23 1.18 5.19 6.38 20.00 70.00
13.52 22.29 8.15 35.81 43.95 137.90 482.63",

18 1.41 2.28 1.29 3.69 4.98 20.00 /7'0.O0'
9.73 15.72 8.91 25.45 34.36 137.90 4,82.63

19 2.42 3.75 1.51 6.18 7.69 20.'400 70.0.0
16.71 25.88 10.44 42.59 53.04 13.7.90 2.63

20 2.97 5.03 1.43 8.00 9.42/1 20.0-0 70.0-0-
20.4.5 34.69 9.84 55.14 64.\97 1137.90\482.63

21 0.43 0.46 0.72 0.90 1.61 20-._00 70.00

2.98 3.19 4.96 6.17 1i\.13 137.90 48 2.63

22 0.65 0.52 0.15 1-.18 1.32 [20.00 70.00
4.50 3.61 1.02 /8.11\ 9,.13 1\37.90 482.63

2.89

2.76

//4 .47 88I\

>10

>10

Min MS: 2.752, Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 65 
11. 40 

3.29 
22.67 

3.07 
21.16 

1. 96 
13.52 

1. 41 

2.36 
16.27 

4.43 
30.54 

4.91 
33.84 

3.23 
22.29 

2.28 
9.73 15.72 

2.42 
16.71 

2.97 
20.45 

0.43 

3.75 
25.88 

5.03 
34.69 

0.46 
2.98 3.19 

0.65 
4.50 

0.52 
3.61 

Min MS: 2.752, 

3.54 
24.42 

0.57 
3.96 

1. 28 
8.82 

1.18 
8.15 

4.01 
27.67 

7.72 
53.21 

7.98 
54.99 

:;.19 
35.81 

7.55 20.00 70.00 
52.08 137.90 482.63 

8.29 20.00 70.00 
57.17 137.90 482.63 

9.25 20.00 70.00 
63.81 137.90 482.63 

6.38 20.00 70.00 
43.95 137.,90 482.63 

A 

6.48 

2.89 

2.76 

1. 2 9 3 . 6 9 4 . 9 8 2 0 . 0 0 7'0 . 00 7 . 13 

8.91 25.45 34.36 137.:0 4~63~ 

1. 51 6.18 7. 69 2(~/08~70. 00) 3)86 
10.44 42.59 53.0413'7.90482.63 

1. 43 8 . 00 9 . 4 212 ~O 70 . 0_0 2 . 75 

9.B4 55.14 64.(7 t'7.90~ 
o . 72 0 . 90 A 1 . 61 2'8-._00 70 . 00 > 1 0 
4 . 96 6 . 17/ 11,. b 137 . 9 ~-82 . 63 

0.15 1-._1~1.~; ~O/'O.OO 
~B.l1 9V ·90 4B2.63 

Loca:tion: Q. C~t-ion: Pm+Pb 

>10 
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Table 2-119. Load Combination 106, Maximum Pressure, Hot Environment,
Normal Conditions of Transport - Model AOS-025

Load Cases: 101, 201, 203, 211
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 207 kPa (30 psia)
Maximum Increased External Pressure, 140 kPa (20 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb

1 0.86 1.31 0.04 2.17
5.90 9.06 0.26 14.95

2 0.23 0.36 0.05 0.59
1.57 2.52 0.34 4.08

3 0.14 0.15 0.03 0.28
0.95 1.01 0.24 1.96

4 2.25 3.83 0.30 6.08
15.53 26.38 2.07 4-1-91

5 2.04 1.91 03.3, / 3,.94

Pm+Pb+Q

2.21
15.21

Sm

20
137/

0.64 410

>10
.63

/70.00
482 .63

3.93

14.06 13.14
0.o00 70.00

;7.90 482.63
6.61 0

6 1.51 2.31
10.41 15.92

20.00. 70.00
137.90 482.63

6.86

7 0.59
4.07

0.77 20.00
5.28 137.90

70.00
482.63

>10

8 .05-/ 0.64 0.69 20.00 70.00
<33 4.44 4.77 137.90 482.63

>10

9 ,6.05 0.75 0.80 20.00 70.00
0.33 5.20 5.53 137.90 482.63

>10

0\v28 0.06 2.41 2.47 20.00 70.00
,1.95 0.41 16.59 17.00 137.90 482.63

8.42

11 2.30 0.08 3.97 4.05 20.00 70.00
15.87 0.59 27.34 .27.93 137.90 482.63

6.56

12 1.89 .2.71 0.12 4.60 4.73 20.00 70.00
13.06 18.68 0.85 31.75 32.60 137.90 482.63

13 1.68 1.40 0.16 3.08 3.25 20.00 70.00
11.61 9.64 1.14 21.25 22.39 137.90 482.63

5.51

8.73

1 2-270
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Table 2-119. Load Combination 106, Maximum Pressure, Hot Environment, 
Normal Conditions of Transport - Model AOS-025 

Load Cases: 101, 201, 203, 211 
. 100°F Ambient, Maximum Decay Heat 

Maximum Internal Pressure, 207 kPa (30 psia) 
Maximum Increased External Pressure, 140 kPa (20 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
:~ ~~~ 0.86 1.31 0.04 2.17 2.21 20.00 70.~0 >10 

5.90 9.06 0.26 14.95 15.21 13~0~82.63) 

o . 23 0 . 36 0 . 05 0 . 59 0 . 64/1 ~O 0 7'0 . 00 > 1 0 

Pb Q Pm+Pb Pm+Pb+Q Loc Pm 

1 

2 
1.57 2.52 0.34 4.08 4.42 i37.~O~82'63~ 

o . 14 0 . 15 0 . 03 0 . 28 0 . ~ 2 ~ 0 . 00 7'0-.00 > 10 
0.95 1.01 0.24 1.9K2.20 137~90 482.63 

2.25 3.83 0.30 6.08 ~8 120 .. ~.00 3.93 
15.53 26.38 2.07~4~~9~ 4~9 ~.90 482.63 

2.04 1.91 0.3.3 /,~94\ 4.2-7 2.0.00 70.00 
14.06 13.14 2~8 ~119 L--29.47~t37.90 482.63 

1.51 2.31 ~~ 3<82~/. 20.00 70.00 
10.41 15.92 0.97~6.3.3 27.30 137.90 482.63 

o . 59 0 . 13 0'>0.5 0 . 7') 0 . 77 20 . 00 70 . 00 

3 

4 

5 6.61 

6 6.86 

7 >10 

8 

4.07 0.8:~.3~'9~ 5.28 137.90 482.63 

0/.5J 0.08 0.05~.64 0.69 20.00 70.00 >10 

~.:~0.5~4 \~33 4.44 4.77 137.90 482.63 

9 ~0.6~", ~'i4 0.05 0.75 0.80 20.00 70.00 

1~~:\~} :::: :::: ::: "::::: 4::::: 
>10 

8.42 

,,~~1.95 0.41 16.59 17.00 137.90 482.63 

11 1.66 2.30 0.08 3.97 4.05 20.00 70.00 
. , ~ 

6.56 

12 

13 

I 2-270 

1~47 15.87 0.59 27.34 ,27.93 137.90 482.63 

1. 89 2.71 
13.06 18.68 

1. 68 1. 40 
11.61 9.64 

0.12 4.60 4.73 20.00 70.00 5.51 
0.85 31. 75 32.60 137.90 482.63 

0.16 3.08 3.25 20.00 70.00 8.73 
1.14 21. 25 22.39 137.90 482.63 
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14 1.79 2.53 0.14 4.31 4.46 20.00 70.00
12.33 17.42 0.99 29.74 30.74 137.90 482.63

15 3.36 4.54 0.67 7.90 8.57 20.00 70.00
23.14 31.33 4.62 54.48 59.10 137.90 482.63

5.95

2.80

2.7016 3.12 4.99 0.36 8.11 8.47 20.00 70.00

21.52 34.42 2.49 55.94 58.43 137.90 482.63

17 1.99 3.29 0.22 5.28 5.50 20.00 70.00
13.74 22.67 1.50 36.41 37.92 137.90 482.63'

18 1.43 2.31 0.10 3.74 3.84 20.00 Z7'0.00U

9.84 15.92 0.69 25.76 26.45 137.90 4,82.63

19 2.45 3.80 0.18 6.25 6.43 20•.06 70.00
16.90 26.19 1.28 43.09 44.37 13,7.90 482.63

20 3.00 5.10 0.22 8.10 8.32 20.0,0 70. 0-0/1
20.70 35.16 1.52 55.86 57.\3 8 1137.90 482.63

L21 0.45 0.67 0.01 1.12"1 113 20-00 70.00
3.11 4.63 0.06 7.74 7N80 137.90 4"8-2.63

22 0.63 0.74 0.02 1-38 1.39 20.00/70.00

4.35 -25.13 0.1a2t9.48 9.61 137.90 482.63

Min MS: 2.698, Loca'qo:< 16, Combination: Pm+Pb

70

>10

>10
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14 1. 79 2.53 0.14 4.31 4.46 20.00 70.00 5.95 
12.33 17.42 0.99 29.74 30.74 137.90 482.63 

15 3.36 4.54 0.67 7.90 8.57 20.00 70.00 2.80 
23.14 31. 33 4.62 54.48 59.10 137.90 482.63 

16 3.12 4.99 0.36 8.11 8.47 20.00 70.00 2.70 
21. 52 34.42 2.49 55.94 58.43 137.90 482.63~ 

17 1. 99 3.29 0.22 5.28 5.50 20.00 70.00 4V 
13.74 22.67 1. 50 36.41 37.92 137.90 482.63 

A-
18 1. 43 2.31 0.10 3.74 3.84 20.00 )'0 . 0'0 7 . 03 

9.84 15.92 0.69 25.76 26.45 137.90 4'82.63~ 
2.45 3.80 0.18 6.25 

" ~. 
19 6.43 2')./00~OO )80 

16.90 26.19 1. 28 43.09 44.37 137.90 482.6) 

20 3.00 5.10 0.22 8.10 8 . 3 2~ 2::0'0 70 . 0.0 2. 70 
20.70 35.16 1. 52 55.86 57.

1
{8 [l37.90~ 

21 0.45 0.67 0.01 1.12/',1. i3 L2 0 ... 0 0 70.00 >10 
\ ---3.11 4.63 0.06 7.74 7~80 137.90 ~82.63 

0.02 1-.. 3~1.:9 r;o:oO~O.OO 22 0.63 0.74 >10 
4.35 . 5.13 /r9.4~V'90 482.63 

Min MS: 2.698, LOCation: Q Combina't-ion: Pm+Pb 
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Table 2-120. Load Combination 107, Maximum Pressure, Cold Environment,
Normal Conditions of Transport - Model AOS-025

Load Cases: 105, 201, 203, 211

-40°F Ambient, Maximum Decay Heat
Maximum Internal Pressure, 207 kPa (30 psia)
Maximum Increased External Pressure, 140 kPa (20 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb

1 0.86 1.31 0.14 2.17
5.90 9.06 0.95 14.95

2 0.23 0.36 0.09 0.59
1.57 2.52 0.64 4.08

3 0.14 0.15 0.12 0.28
0.95 1.01 0.84 1.96

4 2.25 3.83 6.22 6.08
15.53 26.38 42.91 4-179-1

5 2.04 1.91 9.5,5 / -3..94

Pm+Pb+Q

2.31
15.90

Sm

20

1i0

4.

0 >10
.63

/70.00
482.63

3.88

14.06 13.14
'.00 70.00
.90 482.63

3.45

6 1.51 2.31
10.41 15.92

,64 20.00 70.00
60 137.90 482.63

5.94

7 0.59
4.07

3.28 20.00 70.00
22.62 137.90 482.63

>10

8 0.64 3.20 20.00 70.00
4.44 22.09 137.90 482.63

>10

9 .56 0.75 3.31 20.00 70.00
.65 5.20 22.85 137.90 482.63

>10

18 2.81 2.41 5.22 20.00 70.00
95 19.39 16.59 35.98 137.90 482.63

8.42

11 2.30 1.26 3.97 5.23 20.00 70.00
15.87 8.71 27.34 36.05 137.90 482.63

6.56

12 1.89 2.71 0.62 4.60 5.22 20.00 70.00
13.06 18.68 4.25 31.75 36.00 137.90 482.63

5.51

6.8913 1.68 1.40 4.53 3.08 7.61 20.00
11.61 9.64 31.20 21.25 52.45 137.90

70.00
482.63
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Table 2-120. Load Combination 107, Maximum Pressure, Cold Environment, 
Normal Conditions of Transport - Model AOS-025 

Load Cases: 105, 201, 203, 211 
-40°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 207 kPa (30 psia) 
Maximum Increased External Pressure, 140 kPa (20 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Lac 

1 

Pm 

0.86 
5.90 

Pb 

1. 31 
:~ ~'" 'M: 

o . 14 2 . 17 2 . 31 2 0 . 00 7 0 .~ 0 ~ > ~ 

Q 
J 

Pm+Pb Pm+Pb+Q 

2 

3 

4 

5 

6 

7 

8 

0.23 
1. 57 

0.14 
0.95 

2.25 
15.53 

2.04 
14.06 

9.06 

0.36 
2.52 

0.15 
1. 01 

3.83 
26.38 

1. 91 
13 .14 

0; 95 14.95 15. 90 13rO~82. 63) ~ 
o . 09 0 . 59 0 . 68/1 ~O 0 7'0 . 00 > 1 0 
0.64 4.08 4.72 <37 . 9'O~2'::-63/ 

0.12 0.28 0.~1 ~o.oo 70~OO >10 

0.84 1'9~2'81 137~90 482.63 

6.22 6.08 1~0 r20 .. ~.00 3.88 

42.91~4~~9~ 8~82 ~.90 482.63 

9.5B 0,94\ 13.5'0 2,0.00 70.00 
65/.B7 2711~l--93.06~t37.90 482.63 

3.45 

\ '. ~ 1.51 2.31 4.8~ 3<82~64 20.00 
10 . 41 15 : 92 3 3 ~ 2 7~ 6 . 3.3 59 . 60 137 . 90 482 . 63 

70.00 5.94 

0.59 0.13 2.56 0.7) 3.28 20.00 70.00 
4.07 0.8~.6~~95 22.62 137.90 482.63 

0/.5;7 0 . 08 2 . 5'6Jo . 64 3 . 20 20 . 00 70 . 00 

>10 

>10 

~.:~0.54 1~65 4.44 22.09 137.90 482.63 

9 ~0.6~", ~'\~~.56 0.75 3.31 20.00 70.00 

1~~:~~ 1:::: :::: 2:::: 1::::: 4::::: 
>10 

8.42 

" ~D1.95 19.39 16.59 35.98 137.90 482.63 

11 1.6f 2.30 1.26 3.97 5.23 20.00 70.00 
i1~47 15.87 8.71 27.34 36.05 137.90 482.63 

6.56 

V 

12 1. 89 2.71 
13.06 18.68 

13 1. 68 1. 40 
11.61 9.64 

I 2-272 

0.62 4.60 5.22 20.00 70.00 5.51 
4.25 31. 75 36.00 137.90 482.63 

4.53 3.08 7.61 20.00 70.00 6.89 
31. 20 21. 25 52.45 137.90 482.63 
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14 1.79 2.53 3.54 4.31 7.86 20.00 70.00
12.33 17.42 24.42 29.74 54.16 137.90 482.63

15 3.36 4.54 0.57 7.90 8.48 20.00 70.00
23.14 31.33, 3.96 54.48 58.44 137.90 482.63

5.95

2.80

2.7016 3.12 4.99 1.28 8.11 9.39 20.00 70.00
2i.52 34.42 8.82 55.94 64.76 137.90 482.63

17 1.99 3.29 1.18 5.28 6.46 20.00 70.00
13.74 22.67 8.15 36.41 44.56 137.90 482.63'

18 1.43 2.31 1.29 3.74 5.03 20.00 ;7,0.0,o

9.84 15.92 8.91 25.76 34.67 137.90 4,82.63

19 2.45 3.80 1.51 6.25' 7.76 200ý/ 70.00
16.90 26.19 10.44 43.09 53.54 13,7.90 482.63

20 3.00 5.10 1.43 8.10 9.53 20.00 70.0.0-
20.70 35.16 9.84 55.86 65.\70 137.9042.•63

21 0.45 0.67 0.72 1.12 1.84 20- 00

3.11 4.63 4.96 7.74/ 12,.7'0 137.90 48-2.63

22 0.63 0.74 0.15 1.-38 1.52 2000 70.00
4.35 5.13 .1.0ý2 9.48 10.50 1\37.90 482.63

Min MS: 2.698, Localion: 1.6, Corbiact-jon*: Pr+Pb

70

>10

>10
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14 1. 79 2.53 3.54 4.31 7.86 20.00 70.00 5.95 
12.33 17.42 24.42 29.74 54.16 137.90 482.63 

15 3.36 4.54 0.57 7.90 8.48 20.00 70.00 2.80 
23.14 31. 33 3.96 54.48 58.44 137.90 482.63 

16 3.12 4.99 1. 28 8.11 9.39 20.00 70.00 2.70 
21.52 34.42 8.82 55.94 64.76 137.90 482.63 

17 1. 99 3.29 1.18 5.28 6.46 20.00 70.00 
4<) 13.74 22.67 8.15 36.41 44.56 137.90 482.63 

A 
18 1. 43 2.31 1. 29 3.74 5.03 20.00 7'0 . 0'0 7 . 0 3 

9.84 15.92 8.91 25.76 34.67 137.90 t82.63~ 
~ . 

19 2.45 3.80 1. 51 6.25 7. 76 2~.'&O~00. 3)"0 
16.90 26.19 10.44 43.09 53.54 13"7.90 4B2.6~) 

~~ 20 3.00 5.10 1. 43 8 . 1 0 9 . 53 2 0 . 00 7 0 . 0.0 2 . 7 0 
20.70 35.16 9.84 55.86 65.(0 t37.90~ 

21 0.45 0.67 0.72 1.12/\1.84 2·0-.. 00 70.00 >10 
3.11 4.63 4 . 96 7 . 74 12,. 70 13 7 . 9 ~-82 . 63 

22 0.63 0.74 0.15 1-._3~1.:2 ~O/'O.OO >10 
4.35 5.13 /r9.41'0V .90 4B2.63 

Min MS: 2.698, LOcation: Q c~ina:t-ion: Pm+Pb 
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Table 2-121. Load Combination 215, Compression Load,
Normal Conditions of Transport - Model AOS-025

Load Cases: 215, 101, 201, 211
Compression Load (5x weight)
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb

1 0.77 1.14 0.04 1 .91
5.32 7.85 0.26 13.16

2 0.16 0.20 0.,05 0.35
1.09 1.35 0.34 2.43

3 0.10 0.09 0.03 0.19
0.72 0.59 0.24 1.31

4 1.27 1.93 0.30 3.19
8.74 13.28 2.07 2-2-02

Pm+Pb+Q

1.95
13.42

Sm

20

137/

0.40 410

>10
.63

-.00QZ 70.0 0

.90 482.63

8.39

5 1.27 1.11
8.73 7.67

!'0.00 70.00
37.90 482.63

>10

6 0.82
5.65

1.19 20.00 70.00
137.90 482.63

>10

7 0.35
2.43

0.47 20.00 70.00
3.22 137.90 482.63

>10

8 0.37 0.42 20.00 70.00
2.54 2.87 137.90 482.63

>10

,0.05 0.44 0.49 20.00 70.00
0.33 3.03 3.35 137.90 482.63

>10

OY.if6 0.06 1.42 1.48 20.00
ý1.09 0.41 9.80 10.21 137.90

70.00
482.63

>10

11 1.25 0.08 2.20 2.29 20.00 70.00
8.64 0.59 15.20 15.79 137.90 482.63

>10

12 1.03 1.52 0.12 2.54 2.67 20.00 70.00
7.07 10.47 0.85 17.54 18.40 137.90 482.63

13 1.25 1.10 0.16 2.35 2.51 20.00 70.00
8.60 7.60 1.14 16.19 17.33 137.90 482.63

>10

>10
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Table 2-121. Load Combination 215, Compression Load, 
Normal Conditions of Transport - Model AOS-025 

Load Cases: 215, 101, 201, 211 
Compression Load (5x weight) 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

:~ ~~~ 0.77 1.14 0.04 1.91 1.95 20.00 70.~0 >10 
5.32 7.85 0.26 13.16 1'3.42 13rO~82'63) , 
o . 16 0 . 2 0 0 . 05 0 . 35 0 . 40/'1 ~o 0 7-0 . 00 > 1 0 

Pb Q Pm+Pb Pm+Pb+Q Loc Pm 

1 

2 

1.09 1.35 0.34 2.43 2.['7 i37.~0~2'63~ 

o . 10 0 . 09 0 . 03 0 . 19 0 .p 2 ~ 0 . 00 7'0700 > 1 0 
0.72 0.59 0.24 1. 3~1. 54 137";"9·0 482.63 

1.27 1.93 0.30 3.19 3.49 )20 .. ~.OO 8.39 
8 7 4 13 . 2 8 2 . 07 2-2-:-0·2 2 4 . 0 9 13 7 . 9 0 482 . 63 

~:;; ~:~~ ~(<s}!~'L~'y~:~~ 4;~:~: 
0.82 1.19 O.~~ 2<01~I5 20.00 70.00 
5.65 8.18 0.97~3.83 14.80 137.90 482.63 

o . 35 0 . 0 ~ 0;'0.5~'\, 4;> 0 . 47 20 . 00 70 . 00 
2.43 0.46~.33 2.89 3.22 137.90 482.63 

0/.3.3 0 . 04 Va. 0'5 0 . 37 0 . 42 20 . 00 70 . 00 

3 

4 

5 >10 

6 >10 

7 >10 

8 >10 

~.:~0.27 \(33 2.54 2.87 137.90 482.63 

9 ~0'3~~0'\0~ \0.05 0.44 0.49 20.00 70.00 
2 '04 0 . 4.~ Vo . 33 3 . 03 3 . 35 137 . 90 482 . 63 

1~1\6 o.J 0.06 1.42 1.48 20.00 70.00 

>10 

>10 
"" 8 .. 72 1. 0 9 0 . 41 9 . 8 0 1 0 . 21 _ 13 7 . 9 0 4 8 2 . 63 

~ 11 0.9? 1.25 
6.56 8.64 

12 1. 03 1. 52 
7.07 10.47 

13 1. 25 1.10 
8.60 7.60 

I 2-274 

0.08 2.20 2.29 20.00 70.00 >10 
0.59 15.20 15.79 137.90 482.63 

0.12 2.54 2.67 20.00 70.00 >10 
0.85 17.54 18.40 137.90 482.63 

0.16 2.35 '2.51 20.00 70.00 >10 
1.14 16.19 17.33 137.90 482.63 
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14 1.26
8.70

15 1.85
12.77

16 1.72
11.84

17 1.13
7.80

18 0.89
6.11

19 1.50
10.37

20 1.88
12.94

21 0.36
2.48

22 0.52
3.57

1.58
10.91

2.00
13.77

2.70
18.63

1.80
12.43

1.43
9.84

2.22
15.28

2.97
20.47

0.45
3.11

0.51
3.49

0.14
0.99

0.67
4.62

0.36
2.49

0.22
1.50

0.10

0.69

0.18
1.28

0.22
1.52

0.01
0.06

0.02
0. 12

2.84
19.61

3.85
26.54

4.42
30.46

2.93
20.23

2.31
15.95

3.72
25.66

4.85
33.41

0.81
5. 59'

2.99
20.60

4.52
31.17

4.78
32.95

3.15
21.73

2'. 41
16.64

3.91
26.93

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.40.

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482 . 63ý

9.55

6.79

5.79

19
34.

70.00
ý8-2 . 63

70.00
82 .63

>10

>10

Min MS: 5.192, .on: Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 26 
8.70 

1. 85 
12.77 

1. 72 
11. 84 

1.13 
7.80 

0.89 

1. 58 
10.91 

2.00 
13.77 

2.70 
18.63 

1. 80 
12.43 

1. 43 
6.11 9.84 

1. 50 
10.37 

1. 88 
12.94 

0.36 

2.22 
15.28 

2.97 
20.47 

0.45 
2.48 3.11 

0.52 
3.57 

0.51 
3.49 

Min MS: 5.192, 

0.14 
0.99 

0.67 
4.62 

0.36 
2.49 

0.22 
1. 50 

2.84 
19.61 

3.85 
26.54 

4.42 
30.46 

2.93 
20.23 

2.99 20.00 70.00 
20.60 137.90 482.63 

4.52 
31.17 

4.78 
32.95 

3.15 
21. 73 

20.00 70.00 
137.90 482.63 

20.00 70.00 
137.90 482.63 

20.00 70.00 
137.90 482.63 

9.55 

6.79 

5.79 

A-o . 1 0 2 . 31 2' . 41 2 0 . 0 0 )'0 . 00. > 1 0 
0.69 15.95 16.64 137.:0 4'~63~ 

0.18 3.72 3.91 2?/OG"t70. 00 7)06 
1. 28 25 . 66 2 6 . 93 13'7 . 90 482 . 63\ 

o . 22 4 . 85 5 . ~7~ 2 ~o 70 . 0.0) 5 . 19 
1.52 33:41 34.\3 ~37.90~ 

o . 01 0 . 81 A 0 . 82 L2.0 .. _0 0 70 . 00 > 1 0 
o . 06 5 . 59/ 5,. 65 13 7 . 9 ~'82 . 63 

0.02 1-._0~1.:4 ~O/'O.OO 
~7.0LV.90 4B2.63 

Location: Q Combina:t-ion: Pm+Pb 

>10 
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Table 2-122. Load Combination 216, Rod Drop, Normal Conditions of Transport - Model AOS-025

Load Cases: 216, 101, 201, 211
Rod Drop onto Cask
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.77 1.11 0.04 1.87 1.91
5.28 7.64 0.26 12.92 13.18

2 0.17 0.20 0.05 0.37 0.42
1.20 1.37 0.34 2.57 2.90

3 0.12 0.08 0;03' 0.21 0.2ý4
0.83 0.58 0.24 1.42 1.65

4 1.30 1'.80 0.30 3.10// 31.,40

8.97 12.40 2.07 21.37

5 1.35 1.10 0.33 2.44 2,.77
9.29 7.56 2.2,8 'i-6-.84 19.1\2

Sm

20joo
137! 90

>10

.00
63

8.68

'2\0 j 00
13/7!190

70.00
482 .63

>10 0
6 0.96 1.24

6.63 8.57
2.357 20.00

.1517 137 90

0.50 20.00

3.44 137!90

70.00
482.63

>10

7 0.38
2.62

70.00
482.63

>10

8

9

0.34 0.04 \ .05 0'.38 0.43 20Joo
2/33 0.27 0.3'3'- 2.60 2.93 137!90

0.38 0. 005 0.45 0.50 20.00

2.60 0,.49 0.33 3.09 3.42 137.90

\.3 017 0.06 1.46 1.52 20!00
8.95 1\14 0.41 10.09 10.50 137J90

O0.97 1.28 0.08 2.25 2.33 2000

6.68 8.80 0.59 15.49 16.07 137190

1.05 1.55 0.12 2.60 2.72 20100
7.22 10.67 0.85 17.90 18.75 137i90

70.00
482.63

70.00
482.63

>10

>10

70.00
482.63

>10

70.00
482.63

>10

12 70.00
482.63

>10

13 1.31 1.15 0.16 2.46 2.62 20:00
9.00 7.94 1.14 16.94 18:08 137.90

70.00

482.63
>10
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Table 2-122. Load Combination 216, Rod Drop, Normal Conditions of Transport - Model AOS-02S 

Load Cases: 216, 101, 201, 211 
Rod Drop onto Cask 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Pm Pb Q Pm+Pb ~~~~~~~ Sm ~~ ~: 

0.77 1.11 0.04 1.87 1.91 20JOO ~~OO~ ~~O 

Loc 

1 

5.28 7.64 0.26 12.92 13.18 137J90 4823b63~ ~ 

0.17 0.20 0.05 0.37 0.42 2~70.00 >10 
1.20 1.37 0.34 2.57 2.9~13~90 48~.63~ ) 

0.12 0.08 0,03' 0.21 O'e! 1201~0.00/ >10 

0.83 0.58 0.24 1.42~\5 ~2~6-3 
1.30 1.80 0.30 3.10 3.~0 20.00 lO.OO 8.68 

8.97 12.40 2.07 21.37~.44 e'7T~482.63 

1. 35 1. 10 0 . 3 3 ~ 2,.':}7 2~ 00 70 . 00 
9.29 7.56 2.2.8' (1-66)18 8441 ~'2V/l 90 482.63 

o . 96 1. 24 (,4 2 . 2 1 2 . 357 20 00 70 . 00 
6.63 8.57 0':-97 15 ..... 2·0~t7 13790 482.63 

0.38 O~O.O~O~ 0.50 20 00 70.00 
2 . 6 2 ~. 4 8 O;-;3~V 3 . 44 13 7 90 482 . 63 

0.34 ~~~.05 /0.38 0.43 20 00 70.00 
2/.3.3 0 . \7 0 . 3-3"'-/ 2. 60 2 . 93 13 7 90 482 . 63 

9 0.3~0.0~\ ~05 0.45 0.50 20 00 70.00 
2 ~O 0 49 ~d 33 3 09 3.42 137 90 482.63 

~~~30~0'~ 0:06 1:46 1.52 20 00 70.00 

~ ~5 ~14 0.41 10.09 10.50 137 90 482.63 

1~ O~97 1.28 0.08 2.25 2.33 20 00 70.00 
~~8 8.80 0.59 15.49 16.07 137 90 482.63 

12 1.05 1.55 0.12 2.60 2.72 20]00 70.00 

2 

3 

4 

5 >10 

6 >10 

7 >10 

8 >10 

>10 

>10 

>10 

>10 
r 

7.22 10.67 0.85 17.90 18.75 137!90 482.63 

13 1. 31 1.15 0.16 2.46 2.62 20!00 70.00 >10 
9.00 7.94 1.14 16.94 18.08 137.90 482.63 

I 
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14 1.32 1.63 0.14 2.95 3.09 20.00 70.00
9.09 11.24 0.99 20.33 21.32 137.90 482.63

15 4.24 2.82 0.67 7.06 7.73 20.00 70.00

29.20 19.44 4.62 48.64 53.27 137.90 482.63

16 1.95 2.96 0.36 4.91 5.28 20.00 70.00
13.45 20.44 2.49 .33.89 36.37 137.90 482.63

9.18

3.25

5.10

17 1.34 2.12 0.22 3.47 3.68 20.00 70.00
9.26 14.64 1.50 23.90 25.41 137.90 482.63

18 1.01 1.52 0.10 2.53 2.63 20.00 70.00

6.96 10.50 0.69 17.46 18.15 137.90 482.63\

19 1.59 2.21 0.18 3.79 3.98 20.00 70,.00
10.94 15.22 1.28 26.16 27.43 137.40 482.63

20 2.05 2.98 0.22 5.03 5.26 20'.00 70.00

14.15 20.56 1.52 34.71 36.23" 137.9,0 4 8263-

21 0.40 0.47 0.0 1 0.86 0.1(8w7 2 0.00 0 7-0~0-_O

2.72 3.22 0.06 5.95 6.01 r3-7-90 482.63

22 1.60 0.75 0.02 2.3 5 2.37 f2.0.00/ 70.00
11.06 5.15. 0.12 1.6-..21 16.34 137.90 482.63

Min MS: 3.252, Location:/15b , Cmbin/ation:Pm+Pb,/5 )C -,\a- p• m+

>10

>10
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14 1. 32 1. 63 0.14 2.95 3.09 20.00 70.00 9.18 
9;09 11.24 0.99 20.33 21. 32 137.90 482.63 

15 4.24 2.82 0.67 7.06 7.73 20.00 70.00 3.25 
29.20 19.44 4.62 48.64 53.27 137.90 482.63 

16 1. 95 2.96 0.36 4.91 5.28 20.00 70.00 5.10 
13.45 20.44 2.49 .33.89 36.37 137.90 482.63 

17 1. 34 2.12 0.22 3.47 3.68 20.00 70.00 7.65 
9.26 14.64 1. 50 23.90 25.41 137.90 482.63 Q 

18 1.01 1. 52 0.10 2.53 2.63 20.00 7~.~0 >10 
6.96 10.50 0.69 17.46 18.15 

137.90 ~2'63~ 
19 1. 59 2.21 0.18 3.79 3.98 2 0 . 0 0 7 0,. 0 0 6 . 91 

10.94 15.22 1. 28 26.16 <-, "-
27.43 137 /90~82. 6-3 

20 2.05 2.98 0.22 5.03 S. 26/1 ~-.!'O 7t.0~ 4.96 
14.15 20.56 1. 52 34.71 36.23 Q37.90 482.63/ 

21 0.40 0.47 0.01 0.86 0.(.7 \ 20. 00~7'0_._0_0 >10 
2.72 3.22 0.06 S. 9~01 1"3-7-.. 90 482.63 

\ ~ 
22 1. 60 0.75 0.02 2.35 2. 37 12.0~0~70. 00 >10 

11. 06 5.15 o . 12 1.6...2 1 16 . 3 4 13 7 . 9 0 4 8 2 . 6 3 

Min MS: 3.252, Locat~ )mb~~> Pm+Pb 
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Table 2-123. Load Combination 217, Rod Drop, Cold Environment,
Normal Conditions of Transport - Model AOS-025

Load Cases: 216, 104, 201, 211
Rod Drop onto Cask
-40°F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

0

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.77 1.11 0.20 1.87 2.07
5.28 7.64 1.35 12.92 14.27

2 0.17 0.20 0.14 0.37 0.51
1.20 1.37 0.97 2.57 3.5

3 0.12 0.08 0.18 0.21 0.39
0.83 0.58 1.25 1.42 2.166

4 1.30 1.80 10.62 3.10 1 3.72
8.97 12.40 73.22 2-1-3,7 94.59

5 1.35 1.10 16.21 ,-2,. 4 4 1\86'6

Sm

20.
137/

410

>10
63

/70.00
482.63

3.37

9.29 7.56
00
90

70.00
482.63

2,22 0
6 0.96 1.2"4

6.63 8.57
37: 20.00 70.00

.50 137'.90 482.63
4.79

7 0.38
2.62

-3.1 \0.45/ 4.76 20.00 70.00
72 Zi 32.83 137.90 482.63

131 0.38 4.68 20.00 70.00
68 2.60 32.29 137.90 482.63

>10

8 >10

0,.07\ 4.31 0.45 4.75 20.00 70.00 >10
0.4-9 • 29.69 3.09 32.78 137.90 482.63

0\.17> 4.66 1.46 6.13 20.00 70.00 8.79
1.14 32.16 10.09 42.25 137.90 482.63

1.28 2.08 2.25 4.33 20.00 70.00 >10
8.80 14.37 15.49 29.86 137.90 482.63

11

12 1.05 1.55 1.03 2.60 3.63 20.00 70.00
7.22 10.67 7.11 17.90 25.01 137.90 482.63

13 1.31 1.15 7.61 2.46 10.06 20.00 70.00
9.00 7.94 52.45 16.94 69.39 137.90 482.63

>10

4.96
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Table 2-123. Load Combination 217, Rod Drop, Cold Environment, 
Normal Conditions of Transport - Model AOS-025 

Load Cases: 216, 104, 201, 211 
Rod Drop onto Cask 
-40°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
:~ ~~~ 0.77 1.11 0.20 1.87 2.07 20.00 70.~0 >10 

5.28 7.64 1.35 12.92 14.27 13~0~82.63) 

o . 17 0 . 20 0 . 14 0 . 37 0 . 51 /1 ~O 0 7'0 . 00 ::;. 1 0 

Pb Q Pm+Pb Pm+Pb+Q Pm Loc 

1 

2 
1. 20 1. 37 0.97 2.57 3.54",7. g-0~82':6.3/ 

0.12 0.08 0.18 0.21 0.~9 ~O.OO 7'0'7"00 >10 
0.83 0.58 1.25 1.4~~66 137~90 482.63 

1.30 1. 80 10.62 3 .1~~3. 72 120 .. ~. 00 3.37 
8.97 12.40 73.22 2~~~ 94.59 137.90 482.63 

!:~: ~:~~ l~~l~!::'L;~~:~: 4~~:~~ 
o . 96 1 . 2 4 ~ 6 2 .--2-1 _____ 10 .,37 2 0 . 00 70 . 00 " ,,~ 
6 . 63 8 . 57 56 . 2 9~ 5 . 2~ 71. 50 13 7 '. 90 482 . 63 

~:!~ ::~:0~N\ri 3;:~~ 1~~:~: 4~~:~~ 
0/.34 0 . 04 4 . 3 1~ . 38 4 . 68 2 0 . 00 70 . 00 

3 

4 

5 

6 

7 

8 

2.22 

4.79 

>10 

>10 

\
':3~0'2~7 ,2«68 2.60 32.29 137.90 482.63 

9 0 . 3.8~0" 0 7 4 . 31 0 . 45 4 . 75 20 . 00 70 . 00 
\ "-2.

D
o 0.4,9 29.69 3.09 32.78137.90482.63 

10~~~0 0.1: 4.66 1.46 6.13 20.00 70.00 

>10 

8.79 

,,~95 1.14 32.16 10.09 42.25 137.90 482.63 

11 0.9? 1.28 2.08 2.25 4.33 20.00 70.00 
6w68 8.80 14.37 15.49 29.86 137.90 482.63 

>10 

12 1. 05 1. 55 
7.22 10.67 

13 1. 31 1.15 
9.00 7.94 
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1. 03 2.60 3.63 20.00 70.00 >10 
7.11 17.90 25.01 137.90 482.63 

7.61 2.46 10.06 20.00 70.00 4.96 
52.45 16.94 69.39 137.90 482.63 
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I

14 1.32
9.09

15 4.24
29.20

16 1.95
13.45

17 1.34
9.26

18 1.01
6.96

19 1.59
10.94

20 2.05
14.15

21 0.40
2.72

22 1.60
11.06

1.63
11.24

2.82
19.44

2.96
20.44

2.12
14.64

1.52
10.50

2.21
15.22

2.98
20.56

0.47
3.22

0.75
5.15

5.98
41.23

0.94
6.51

2.10
14.51

1.95
13.45

2.14
14.74

2.56
17.62

2.41
16.59

1.15
7.95

0.25
1.75

2.95
20.33

7.06
48.64

4.91
33.89

3.47
23.90

2.53
17.46

3.79
26.16

5.03
34.71

0.86
5.95'

8.93
61.56

8.00
55.16

7.02
48.40

5.42
37.35

4.67
32.21

6.35

43.78

51.f30

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482 . 63,

5.

5.72

3.25

.96

70.00

'8-2. 63

70.00

82 .63

>10

>10

Min MS: 2.216, Pm+Pb+Q
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14 1. 32 1. 63 5.98 2.95 8.93 20.00 70.00 5.72 
9.09 11.24 41. 23 20.33 61. 56 137.90 482.63 

15 4.24 2.82 0.94 7.06 8.00 20.00 70.00 3.25 
29.20 19.44 6.51 48.64 55.16 137.90 482.63 

16 1. 95 2.96 2.10 4.91 7.02 20.00 70.00 5.10 
13.45 20.44 14.51 33.89 48.40 137.90 482.63 

17 1. 34 2.12 1. 95 3.47 5.42 20.00 70.00 
7<) 9.26 14.64 13.45 23.90 37.35 137.90 482.63 

A-
18 1. 01 1. 52 2.14 2.53 4.67 20.00 )'0.0'0 >10 

6.96 10.50 14.74 17.46 32.21 137.90 4'82.63~ 
19 1. 59 2.21 2.56 3.79 

~ ~ . 

6.35 20/00 70.0·0 ")"" 
10.94 15.22 17.62 26.16 43. 78 137.90~6~) 

. ~ . 

20 2.05 2.98 2.41 5 . 03 7 . 4 4~ 2 0 . 0'0 70 . 0_0 4 . 96 
14.15 20.56 16.59 34.71 51.(0 t'7.90~ 

21 0.40 0.47 1.15 o. 86A2. 02 2'0-.-00 70.00 >10 
2.72 3.22 

I ______ 

." .95 5. 9~3'.J'0 137.9°2.63 

22 1. 60 0.75 0.25 2-.-35 2.60 ~O 70.00 >10 
11.06 5.15 ~6.2l:V.90 482.63 

Min MS: 2.216, Location: Q Cornbinat-ion: Prn+Pb+Q 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

2-279 



Table 2-124. Load Combination 221, Forward Vibration,
Normal Conditions of Transport - Model AOS-025

Load Cases: 221, 101, 201, 211
Forward 5g Vibration Inertia Load
1001F Ambient, Maximum Decay Heat
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.76 1.10 0.04 1.87 1.91
5.27 7.61 0.26 12.88 13.14

2 0.28 0.25 0.05 0.53 0.58
1.94 1.72 0.34 3.66 4.0,0'

3 0.10 0.08 0.03 0.19 0.22
0.71 0.58 0.24 1.28 1.52

1.17 1.79 0.30 2.96 3.26
8.08 12.32 2.07 2-0-4.0 22.47

5 1.20 1.00 0.3/2 ,, 2\.2 25\3

Sm

20.
137/

>10
63

/70.00
482 .63

9.14

8.25 6.92
06.00 70.00

7.90 482.63
>10

6 0.79 1.17
5.46 8.07

/10 20.00 70.00
49 137.90 482.63

>10

7 0.35
2.38

0.46 20.00 70.00
3.17 137.90 482.63

>10

/05-</ 0.36 0.41 20.00 70.00

33 2.49 2.82 137.90 482.63
>10

,6.05 0.44 0.48 20.00 70.00
0.33 3.00 3.33 137.90 482.63

>10

0.•f5 0.06 1.40 1.46 20.00 70.00
1.05 0.41 9.64 10.05 137.90 482.63

>10

1.24 0.08 2.19 2.27 20.00 70.00
8.56 0.59 15.07 15.66 137.90 482.63

>10

12 1.02 1.49 0.12 2.51 2.63 20.00 70.00 >10
7.01 10.30 0.85 17.31 18.16 137.90 482.63

13 1.20 1.06 0.16 2.26 2.42 20.00 70.00 >10
8.27 7.30 1.14 15.57 16.70 137.90 482.63

0 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-124. Load Combination 221, Forward Vibration, 
Normal Conditions of Transport - Model AOS-025 

Load Cases: 221, 101, 201, 211 
Forward 5g Vibration Inertia Load 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
:: ~~~ 0.76 1.10 0.04 1.87 1.91 20.00 70.~0 >10 

5 . 27 7 . 61 0 . 26 12 . 88 13 . 14 13 rO~8 2 . 6'3) 

o . 28 0 . 25 0 . 05 0 . 53 0 . 58/1 ~O 0 7'0 . 00 > 1 0 

Pb Q Pm+Pb Pm+Pb+Q Loc Pm 

1 

2 

1. 94 1. 72 0.34 3.66 4. O~ <37 . ;'0~2:-6'3/ 

0.10 0.08 0.03 0.19 0.~2 l:o.oo 70700 >10 
0.71 0.58 0.24 1.2KJ8.52 137~90~.63 

1. 17 1. 79 0 . 30 2 . 96 3 . 26 r2 o,.~ 0 . 00 9 . 14 
8 . 0 8 12 . 3 2 2 . 07 2-0-:-40 2 2 . 47 13 7 . 9 0 4 8 2 . 63 

~:~~ ~:~~ ~.J!~~~L1S'v~:~~ 4~~:~~ 
o . 79 1 . 1 7 ~ 4 1 .... 9-6____.. 2 ./10 20 . 00 70 . 00 

'\. " ~ 5 . 46 8 . 07 0 . 9 7~ 3 . 53 14 . 49 13 7 . 90 482 . 63 

o . 35 0 . 07 0':'05 0 . 4) 0 . 46 20 . 00 70 . 00 

3 

4 

5 

6 

7 

>10 

>10 

>10 

2.38 0.4:~.3~:-s4 3.17 137.90 482.63 

8 0/.32 0 . 04. 0 . 05Jo . 36 0 . 41 20 . 00 70 . 00 

~.:~0.2~ ~33 2.49 2.82 137.90 482.63 

>10 

9 ~: ~~\:-:- ~,{;V~:~; ~: ~~ ~: ~~ 1;~: ~~ 4~~: ~~ 
1~!~:\V 

, ~V1.05 

>10 

11 0.9~ 1.24 
6./51 8.56 

12 1. 02 1. 49 
7.01 10.30 

13 1. 20 1. 06 
8.27 7.30 

'I 2-280 

0.06 1. 40 1. 46 20.00 70.00 >10 
0.41 9.64 10.05 137.90 482.63 

0.08 2.19 2.27 20.00 70.00 >10 
0.59 15.07 15.66 137.90 482.63 

0.12 2.51 2.63 20.00 70.00 >10 
0.85 17.31 18.16 137.90 482.63 

0.16 2.26 2.42 20.00 70.00 >10 
1.14 15.57 16.70 137.90 482.63 
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14 1.22 1.54 0.14 2.76 2.91 20.00 70.00
8.42 10.63 0.99 19.05 20.04 137.90 482.63

15 1.70 1.94 0.67 3.64 4.31 20.00 70.00
11.73 13.38 4.62 25.11 29.73 137.90 482.63

9.86

7.24

5.8216 1.71 2.69 0.36 4.40 4.76 20.00 70.00
11.78 18.57 2.49 30.35 32.84 137.90 482.63

17 1.13 1.79 0.22 2.92 3.14 20.00 70.00
7.76 12.35 1.50 20.11 21.62 137.90 482.63'

18 0.88 1.40 0.10 2.28 2.38 20.00 ,7'0.00(0
6.03 9.68 0.69 15.71 16.41 137.90 4,82.63

19 1.47 2.17 0.18 3.64 3.83 2 0.608 70.0,0
10.15 14.97 1.28 25.12 26.39 13'7.90 482.63

20 1.83 2.90 0.22 4.74 4.96 20.0-0 70.O0-0
12.65 20.01 ..52 32.66 34.\18 ,137.90 482.63

21 0.34 0.44 0.01 0.78 -\~ 12-0-.00 -'470.00
2.32 3.03 0.06 5.35/ 5,.41 137.90 -8-2.63

22 0.47 0.47 0.02 0-.-S5 0.96 [20.00-/70.00

3.27 3.26 0.1/2 6.S 6.65 1,37.90 482.63

Min MS: 5.334, Location: 20, Cornbinct-on: Pm+Pb

>10

>10
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 22 
8.42 

1. 70 
11. 73 

1.71 
11.78 

1.13 
7.76 

0.88 

1. 54 
10.63 

1. 94 
13.38 

2.69 
18.57 

1. 79 
12.35 

1. 40 
6.03 9.68 

1. 47 
10.15 

1. 83 
12.65 

0.34 
2.32 

0.47 
3.27 

2.17 
14.97 

2.90 
20.01 

0.44 
3.03 

0.47 
3.26 

Min MS: 5.334, 

0.14 
0.99 

0.67 
4.62 

0.36 
2.49 

0.22 
1. 50 

2.76 
19.05 

3.64 
25.11 

4.40 
30.35 

2.92 
20.11 

2.91 20.00 70.00 
20.04 137.90 482.63 

4.31 
29.73 

4.76 
32.84 

3.14 

20.00 
137.90 

20.00 
137.90 

20.00 
21.62 137.90 

70.00 
482.63 

70.00 
482.63 

A 

9.86 

7.24 

5.82 

~:~~ 1~:;~ 1~:!~ 1;~::~ (,~~~>10 
0.18 3.64 3. 83 2~/00~70. 0,0 7)24 
1. 28 25 . 12 26 . 39 13'7 . 90 482 . 6 ~ 

o . 22 4 . 74 4 . 9 612 ~O 70 . OD) 5 . 33 

1.52 32.66 34.(8 L37.90~ 

0.01 0.78~0.V9 2"O .. _0~?0.00 >10 
o . 0 6 5 . 3 5 5,. 41 13 7 . 9 0 4 82 . 63 

0.02 0_ .. 9~0~6 \-;O~OO/'O.OO /;6'sLv.90 482.63 
Location: Q Cornbina"t-ion: Pm+Pb 

>10 
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Table 2-125. Load Combination 222, Lateral Vibration,
Normal Conditions of Transport - Model AOS-025

Load Cases: 222, 101, 201, 211
Lateral 5g Vibration Inertia Load
100°F Ambient, Maximum Decay Heat
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb

1 0.76 1.11 0.04 1.87
5.27 7.63' 0.26 1'2.9b

2 0.48 0.23 0.05 0.72
3.34 1.61 0.34 4.95

3 0.09 0.08 0.03 0.18
0.65 0.57 0.24 1.22

4 1.21 1.82 0.30 3.03
8.32 12.56 2.07 2-0788

5 1.23 1.03 0.3/3 / -2,,26

Pm+Pb+Q

1.91
13.16

Sm

20.
137/

0.77 110

>10
.63

/70.00
482.63

8.91

8.47 7.11
6.00 70.00
7.90 482.63

>10

6 0.83 1.18
5.73 8.14

1'5 20.00 70.00
.84 137.90 482.63

>10

7 0.34
2.36

0.46 20.00 70.00
3.15 137.90 482.63

>10

8 0.37 0.42 20.00 70.00
2.55 2.87 137.90 482.63

>10

Xc.05 .0.44 0.49 20.00 70.00
0.33 3.03 3.36 137.90 482.63

>10

0.\17 0.06 1.46 1.52 20.00 70.00
,1.18 0.41 10.09 10.50 137.90 482.63

>10

I1 1.28 0.08 2.25 2.34 20.00 70.00
8.84 0.59 15.54 16.13 137.90 482.63

>10

12 1.03 1.50 0.12 2.53 2.66 20.00 70.00
7.11 10.34 0.85 17.46 18.31 137.90 482.63

13 1.23 1.06 0.16 2.28 2.45. 20.00 70.00
8.47 7.27 1.14 15.74 16.88 137.90 482.63

>10

>10

I 2-282
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Table 2:"125. Load Combination 222, Lateral Vibration, 
Normal Conditions of Transport - Model AOS-025 

Load Cases: 222~ 101, 201, 211 
Lateral 5g Vibration Inertia Load 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

:: ~~~ 0.76 1.11 0.04 1.87 1.91 20.00 70.~0 >10 
5.27 7.63/ 0.26 12.90 13 .16 13y.9'0~82. 63) , 

o . 48 0 . 23 0 . 05 0 . 72 0 . 77/1 ~O 0 7,0 . 00 > 1 0 

Pb Q Pm+Pb Pm+Pb+Q Pm Loc 

1 

2 

3.34 1. 61 0.34 4.95 5.2.9"7. 9'O~82'::-6'/ 

o . 0 9 0 . 0 8 0 . 03 0 . 18 0 . k 1 ~ 0 . 0 0 7'0-;-00 > 1 0 

0.65 0.57 0.24 1. 22~1. ~6 137-:-90~. 63 

1.21 1.82 0.30 3.03 3.33 r20~~0.00 8.91 
8 . 32 12 . 5 6 2 . 07 2-0-:-88 2 2 . 9 5 113 7 . 9 0 4 82 . 63 

3 

4 

~:~~ ;:~~ ~~;:L~'v~:~: 4~~:~: 
0.83 1.18 O.~~ 2<01~I5 20.00 70.00 
5 . 73 8 . 14 0 . 9 7~ 3 . 8) 14 . 84 137 . 90 482 . 63 

0.34 O. 07 o;--os~~'" 4} 0.46 20.00 70.00 
2.36 0.4~0.33 2.82 3.15 137.90 482.63 

0/.3,3 0 . 04 Va. 0'5 0 . 37 0 . 42 2 0 . 00 70 . 00 

5 >10 

6 >10 

7 >10 

8 >10 

~.:~0.27 \(33 2.55 2.87 137.90 482.63 

9 ~0.3~", :')0~O.05 0.44 0.49 20.00 70.00 

1~}::~; :::: :::: :::: 1::::: 4::::: 
>10 

'::- ~1.18 0.41 10.09 10.50 137.90 482.63 

11 0 . 9? 1. 28 0 . 08 2 . 25 2, . 34 20 . 00 70 . 00 

>10 -

>10 

12 

13 

I 2-282 

6.~0 8.84 0.59 15.54 16.13 137.90 482.63 

1. 03 1. 50 
7.11 10.34 

1. 23 1. 06 
8.47 7.27 

0.12 2.53 2.66 20.00 70.00 >10 
0.85 17.46 18.31 ' 137.90 482.63 

0.16 2.28 2.45 20.00 70.00 >10 
1.14 15.74 16.88 137.90 482.63 
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14 1.24 1.55 0.14 2.79 2.94 20.00 70.00
8.55 10.70 0.99 19.25 20.25 137.90 482.63

15 1.71 1.95 0.67 3.66 4.33 20.00 70.00
11.82 13.42 4.62 25.25 29.87 137.90 482.63

9.74

7.19

5.7616 1.72 2.72 0.36 4.44 4.80 20.00 70.00
11.86 18.72 2.49 30.58 33.07 137.90 482.63

17 1.13 1.80 0.22 2.93 .3.15 20.00 70.00
7.81 12.40 1.50 20.21 21.71 137.90 482.63<

18 0.88 1.40 0.10 2.28 2.38 20.00 /7'0.00,
6.05 9.65 0.69 15.71 16.40 137.90 4,82.63

19, 1.49 2.20 0.18 3.69 3.87 20.,•0 70.0,0
1/1

20 1.85 2.92 0.22 4.77 4.99 20.0.0 70.0.0-
/

12.73 20.14 1.52 32.87 34.ý40 '137.90 , 482.63

21 0.33 0.44 0.01 0 .7 7/ D 0 . V8  20-.00 70.00

2.30 3.01 0.06 5.30 5..037 137.90 482.63

22 0.48 0.47 0.02 0-.-95 0.97 20.00/70.00
3.29 .3.24 0.1o2t6.53 \6.65 1\37.90 482.63

Min MS: 5.292, Location:<Z20, Combinat-ion: Pm+Pb

29

>10

>10
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14 

15 

16 

17 

18 

19 . 

20 

21 

22 

1. 24 
8.55 

1. 71 
11. 82 

1. 72 
11. 86 

1.13 
7.81 

0.88 

1. 55 
10.70 

1. 95 
13.42 

2.72 
18.72 

1. 80 
12.40 

1. 40 
6.05 9.65 

1. 49 
10.26 

1. 85 
12.73 

0.33 
2.30 

0.48 

2.20 
15.15 

2.92 
20.14 

0.44 
3.01 

0.47 
3.29 3.24 

Min MS: 5.292, 

0.14 
0.99 

0.67 
4.62 

0.36 
2.49 

0.22 
1. 50 

2.79 
19.25 

3.66 
25.25 

4.44 
30.58 

2.93 
20.21 

2.94 20.00 70.00 
20.25 137.90 482.63 

4.33 
29.87 

4.80 
33.07 

·3.15 
21. 71 

20.60 70.00 
137.90 482.63 

20.00 70.00 
137.90 482.63 

20.00 70.00 
137.90 482.63 

A 

9.74 

7.19 

5.76 

o . 10 2 . 2 8 2 . 3 8 2 0 . 0 0 )'0 . 00 > 1 0 

0.69 15.71 16.40 137.:0 4'8~63~ 

0.18 3.69 3. 87 2(~/00~70. 00 7.)14 
1. 28 25 . 41 26 . 69 13'7 . 90 482 . 63\ 

o . 22 4 . 77 4 . 9 912~0 70 . 0.0) 5 . 29 
1.52 32.87 34.(£0 ~37.90~ 

o . 01 0 . 77 AO . ~ B L20 ... 0~ 70 . 00 > 10 
0.06 5.30 5~37 137.90 482.63 

0.02 0_._9~0.:7 ~O/?O.OO 
/r6.5kV.90 4B2.63 

Location:~ Combinat~on: Pm+Pb 

>10 
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Table 2-126. Load Combination 223, Vertical Vibration,
Normal Conditions of Transport - Model AOS-025

Load Cases: 223, 101, 201, 211
Vertical 10g Vibration Inertia Load
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.78 1.11 0.04 1.89 1.93
5.39 7.65 0.26 13.04 13.30

2 0.83 0.27 0.05 1.10 1.15
5.72 1.88 0.34 7.60 7.94'

3 0.10 0.09 0.03 0.19 0.23
0.72 0.60 0.24 1.32 1.56

4 1.25 1.86 0.30 3.12 3.42
8.64 12.84 2.07 2-1748 23.56

5 1:27 1.06 0.313 2 34 2

8.76 7.34 2.2 '161 -.838

Sm

20.
137/.

>10
63

/70.00
482.63

8.63

6.0.00 70.00
7.90 482.63

>10

6 0.88 1.20
6.05 8.24

,2.1 20.00 70.00
26 137.90 482.63

>10

7 0.35
2.39

0.46 20.00 70.00
3.18 137.90 482.63

>10

05-/ 0.38 0.43 20.00 70.00

33 2.61 2.94 137.90 482.63
>10

,6.05 0.45 0.50 20.00 70.00
0.33 3.09 3.42 137.90 482.63

>10

0"-19 0.06 1.55 1.60 20.00 70.00
1.32 0.41 10.65 11.06 137.90 482.63

>10

1.33 0.08 2.34 2.43 20.00 70.00
9.17 0.59 16.14 16.72 137.90 482.63

>10

12 1.06 1.51 0.12 2.56 2.69 20.00 70.00
7.28 10.41 0.85 17.68 18.54 137.90 482.63

13 1.27 1.06 0.16 2.33 2.49 20.00 70.00
8.73 7.31 1.14 16.05 17.18 137.90 482.63

>10

>10

0
I 2-284

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

Table 2·126. Load Combination 223, Vertical Vibration, 
Normal Conditions of Transport - Model AOS·025 

Load Cases: 223, 101, 201, 211 
Vertical 109 Vibration Inertia Load 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

:: 0", '~ 
0.78 1.11 0.04 1.89 1.93 20.00 70\~0 ~>10 

Pb Q Pm+Pb Pm+Pb+Q Pm Loc 

5.39 7.65 0.26 13.04 13.30 13~0~82.63) ~ 

o . 83 0 . 27 0 . 05 1. 10 1. 15 /1 ~O 0 7'0 . 00 > 1 0 
5.72 1.BB 0.34 7.60 7.(' 137.~0~2'63~ 

0.10 0.09 0.03 0.19 0.p3 l:0.00 70700 >10 

0.72 0.60 0.24 1. 32KJ. 56 137-:-90~. 63 

1.25 1.86 0.30 3.12 3.42 r20-.~~0.00 8.63 
8 . 64 12 . 84 2 . 0 7 2~1--;-48 2 3 . 5 6 13 7 . 9 0 4 82 . 6 3 

;:;~ ~:~: ~A(<yi~L~~~~:~~ 4~~:~~ 
0.88 1.20 ~,,4 '2<07~) 20.00 70.00 
6.05 8.24 0.97~4.3~ 15.26 137.90 482.63 

~:~~ ~:~~\},.~~\~ ~:~: 1~~:~~ 4~~:~~ 
0/.34 0.04 0.05~.38 0.43 20.00 70.00 

1 

2 

3 

4 

5 >10 

6 >10 

7 >10 

8 >10 

~.:~0.28 ~33 2.61 2.94 137.90 482.63 

9 \0. 3.~~ ~~O~ '0.05 0.45 0.50 20.00 70.00 

l~~:\~~V:::: :::: :::: 1::::: 4::::: 
>10 

>10 

,~01.32 0.41 ·10.65 11.06 137.90 4B2.63 

11 1.0} 1.33 0.08 2.34 2.43 20.00 70.00 
6.~7 9.17 0.59 16.14 16.72 137.90 482.63 

>10 

12 1. 06 1. 51 
7.28 10.41 

13 1. 27 1. 06 
8.73 7.31 

I 2-284 

0.12 2.56 2.69 20.00 70.00 >10 
0.85 17.68 18.54 137.90 482.63 

0.16 2.33 2.49 20.00 70.00 >10 
1.14 16.05 17.18 137.90 482.63 
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14 1.27
8.74

15 1.73
11.95

16 1.74
12. 00

17 1.15
7.92

18 0.89
6.12

19 1.51
10.44

20 1.87
12.89

21 0.34
2.36

22 0.49
3.38

1.57
10.80

1.95
13.47

2.74
18.89

1.81
12.48

1.40
9.66

2.23
15.34

2.94
20.29

0.44
3.02

0.47
3.26

0.14
0.99

0.67
4.62

0.36
2.49

0.22
1.50

0.10
0.69

0.18
1.28

0.22
1.52

0.01
0.06

0.02
0.12

2.83
19.54

3.69
25.42

4.48
30.89

2.96
20.40

2.29
15.77

3.74
25.78

4.81
33.17

0.78
5 . 37/

2.98
20.53

4.36
30.05

4.84
33.38

3.18
21.91

2.39
16.47

3.92
27.05

5. 03'

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20y, 6 0,

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482 . 63(

9.59

7.14

5.

24

70.00
8-2.63

70.00
82.63

>10

>10

Min MS: 5.235, .on: Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 27 
8.74 

1. 73 
11. 95 

1. 74 
12.00 

1.15 
7.92 

0.89 

1. 57 
10.80 

1. 95 
13 .47 

2.74 
18.89 

1. 81 
12.48 

1. 40 
6.12 9.66 

1. 51 
10.44 

1. 87 
12.89 

0.34 

2.23 
15.34 

2.94 
20.29 

0.44 
2.36 3.02 

0.49 0.47 
3.38 3.26 

Min MS: 5.235, 

0.14, 
0.99 

0.67 
4.62 

0.36 
2.49 

0.22 
1. 50 

0.10 
0.69 

0.18 
1. 28 

0.22 
1. 52 

2.83 
19.54 

3.69 
25.42 

4.48 
30.89 

2.96 
20.40 

2.29 
15.77 

3.74 
25.78 

4.81 
33.17 

2.98 20.00 70.00 
20.53 137.90 482.63 

4.36 
30.05 

4.84 
33.38 

3.18 
21. 91 

20.00 70.00 
137.90 482.63 

20.00 70.00 
137.90 482.63 

20.00 70.00 
137.90 482.63 

A 

9.59 

7.14 

5.70 

1~:!; ,;~::~ (~~~~ >10 
3. 92 2(~/00~70. 0,0 7)02 

27.05 13-7.90 482 -63) 
~ . 

5 . 03120 . 00 " 70. 0.0' 5 . 24 

34.\70 a.37.90~ 
, L 

0.01 0.78/,,\0. f9 2·0-._0~?0. 00 >10 
o . 0 6 5 . 3 7 5,. 43 13 7 . 9 0 4 82 . 63 

0.02 0-.. 9~0.:8 ~O/'O.OO h661-:V.90 482.63 
Location: Q Combinat-ion: Pm+Pb 

>10 
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2~

Table 2-127. Load Combination 231, 4-ft. Head-On Drop, Normal Conditions,
Normal Conditions of Transport - Model AOS-025

Load Cases: 231, 102, 201, 211
4-ft. Head-On Drop
100OF Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

0

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 2.35 1.62 0.03 3.96 4.00
16.17 11.15 0.24 27.32 27.56

2 1.24 .0.27 0.05 1.51 1.56
8.56 1.85 0.33 10.41 10.74/

3 1.07 0.28 0.04 1.35 1.(9

7.35 1.96 0.25 9.31 9.56

4 4.03 3.10 0.26 7.13 7.39
27.81 21.34 1.80- 4-9-15 50.95

2.02 1.96 0.2, ,-3\98 4.28

Sm

20
137z

I10

>10
.12

/66.30
457.12

3.21

13.94 13.53
6.00 66.30
7.90 457.12

6.53

6 1.51 1.27
10.40 8.73

20.00 66.30
137.90 457.12

9.81

7 1.03
7.07

1.14 20.00 66.30
7.88 137.90 457.12

>10

8 1.09 1.14 20.00 66.30
7.52 7.85 137.90 457.12

>10

9 /0.05 1.13 1.18 20.00 66.30
0.33 7.80 8.13 137.90 457.12

>10

0\87 0.06 3.69 3.75 20.00 66.30
,5.98 0.39 25.44 25.83 137.90 457.12

6.09

11 1.66 0.09 3.73 3.81 20.00 66.30
11.42 0.59 25.70 26.29 137.90 457.12

7.05

12 1.33 2.15 0.13 3.48 3.61 20.00 66.30
9.18 14.84 0.87 24.02 24.89 137.90 457.12

13 2.45 1.85 0.17 4.30 4.47 20.00 66.30
16.88 12.76 1.16 29.64 30.80 137.90 457.12

7.61

5.98

I 2-286
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Table 2-127. Load Combination 231, 4-ft. Head-On Drop, Normal Conditions, 
Normal Conditions of Transport - Model AOS-02S 

Load Cases: 231, 102, 201, 211 
4-ft. Head-On Drop 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Q Pm+Pb ~~:~~:~ =~ ~~' ~ 
0.03 3.96 4.00 20.00 66~~0 6.57 

Loc Pm Pb 

2.35 1. 62 1 

2 

3 

4 

5 

6 

7 

8 

16.17 

1.24 
8.56 

1. 07 
7.35 

4.03 
27.81 

2.02 
13.94 

1. 51 

11.15 

. 0.27 
1. 85 

0.28 
1. 96 

3.10 
21. 34 

1. 96 
13.53 

1. 27 

0.24 27.32 27.56 13~0~7'12) 'J 
0.05 1.51 1.56/1 ~~O .",30/ j"0 
0.33 10.41 10.74 Q37.90~7.1~ ~ '. 

o . 04 1 . 35 1 ., 9 ~ 0 . 00 6'6--;--3·0 > 1 0 
0.25 9.3(9.56 137-:-9·0 457.12 

0.26 7.13 ~9 r20 .. ~.30 3.21 

1. 8 0 /4.9-:-1~5 5~ 5 ~ . 90 457 . 12 

0.29 A"~,9B\ 4.2-8 2.0.00 66.30 

~" ~!4~l--29~~t37.90 457.12 

o . :J. 2 2 :-7 8~ 2 ./90 20 . 00 66 . 30 

6.53 

9.81 
" " ~ 10.40 8.73 0.83~.13 19.97 137.90 457.12 

1.03 0.07 0"0-0.5 ",,0;> 1.14 20.00 66.30 >10 
7.07 0.48~0.3~.54 7.88 137.90 457.12 

1/.05 0 . 04 V o. 05~ . 09 1. 14 20 . 00 66 . 30 >10 

~':~0'2~9 \(33 7.52 7.85 137.90 457.12 

9 ~1'0~~0'\07 0.05 1.13 1.18 20.00 66.30 
"1~D:r 0 . 4·9 0 . 33 7 . 80 8 . 13 13 7 . 90 457 . 12 

"~~.:B2 0.;: 0.06 3.69 3.75 20.00 66.30 

>10 

6.09 
,~46 5.98 0.39 25.44 25.83 137.90 457.12 

11 2.01 1.66 0.09 3.73 3.81 20.00 66.30 
:J.~8 11.42 0.59 25.70 26.29 137.90 457.12 

7.05 

12 1. 33 2.15 0.13 3.48 3.61 20.00 66.30 7.61 
9.18 14.84 0.87 24.02 . 24.89 137.90 457.12 

13 2.45 1. 85 0.17 4.30 4.47 20.00 66.30 5.98 
16.88 12.76 1.16 29.64 30.80 137.90 457.12 
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14 2.39
16.48

15 1.73
11.93

16 2.07
14.27

17 1.60
11.03

18 1.175

12.08

19 2.39
16.47

20 2.33
16.04

21 1.09
7.48

22 0.59
4.09

1.94
13.39

1.96
13.52

2.70
18.60

2.16
14.88

2.17
14.96

2.66
18.33

3.35
23.10

0.75
5.20

0.56
3.84

0.15
1.01

1.29
8.89

0.71
4.91

0.43
2.95

0.20
1.40

0.36
2.49

0.46
3.16

0.01
0.09

0.04
0.26

4.33
29.88

3.69
25.45

4.77
32.87

3.76
25.91

3.92
27.04

5.05
34.79

5.68
39.14

1.84
12 . 68'

4.48
30.89

4.98
34.34

5.48
37.77

4.19
28.86

4.13
28.44

5.41
37.28

6.14/

20.00
137.90

20.00

137.90

20.00
137.90

20.00
137.90

20.00
137.90

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457. 12"

5.92

7.13

5.

28

66.30
5-7 . 12

66.30
57.12

>10

>10

Min MS: 3.208, Pm+Pb
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14 2.39 1. 94 0.15 4.33 4.48 20.00 66.30 5.92 
16.48 13.39 1. 01 29.88 30.89 137.90 457.12 

15 1. 73 1. 96 1. 29 3.69 4.98 20.00 66.30 7.13 
11.93 13.52 8.89 25.45 34.34 137.90 457.12 

16 2.07 2.70 0.71 4.77 5.48 20.00 66.30 5.29 
14.27 18.60 4.91 32.87 37.77 137.90 457.12 

17 1. 60 2.16 0.43 3.76 4.19 20.00 _ 66.30 6~ 
11. 03 14.88 2.95 25.91 28.86 137.90 457.12 

6.(\0~6.65 18 1. 75 2.17 0.20 3.92 4.13 20.00 
12.08 14.96 1. 40 27.04 28.44 137.90 £57.12~ 

~' 
19 2.39 2.66 0.36 5.05 5.41 2~"6'"~.3'" ')"4 

16.47 18.33 2.49 34.79 37.2B 137.90 457.1~) 

20 2.33 3.35 0.46 5.68 6 .14~ 2~0 66':--3.0 4.28 
16.04 23.10 3.16 39.14 .2.(" t'7.90~ 

21 1. 09 0.75 0.01 1. 84Al. 85 2-0· .. 00 66.30 >10 
7.48 5.20 I --=------o . 09 12 . 68 12,. '78 137 . 90 4S9 . 12 

22 0.59 0.56 0.04 1-._1~1.~9 ~0/.6.30 >10 
4.09 3.84 ~79~v'90 457.12 

Min MS: 3.208, Location: Q. Combinat-ion: Pm+Pb 
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Table 2-128. Load Combination 232, 130-ft. Head-On Drop, Normal Conditions (Impact Test),
Normal Conditions of Transport - Model AOS-025

Load Cases: 232, 102, 201, 211
30-ft. Head-On Drop Impact Test, Normal Conditions
100 0 F Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 2.75 1.77 0.03 4.52 4.56
18.99 12.19 0.24 31.18 31.42

2 1.23 0.26 0.05 1.49 1.54
8.47 1.78 0.33 10.26 10.5,9

3 0.71 0.15 0.04 0.86 0.(89
4.88 1.03 0.25 5.91 6.16

4 4.79 3.44 0.26 8.22 8.48
33.01 23.68 1.80 56-6-9 F58.49

5 2.18 2.18 0.2,9/,4,Z 37ý 4.-6'6

Sm

20.00
137// 90\

do0

>10
12

/66.30
457.12

2.65

15.06 15.06
,6.00 66.30
7.90 457.12

5.87

6 1.51 1.36
10.44 9.40

;0o0 20.00 66.30
.67 137.90 457.12

9.43

7 1.05
7.22

1.17 20.00 66.30
8.05 137.90 457.12

>10

8 .05-,/ 1.05 1.10 20.00 66.30
•'33 7.27 7.61 137.90 457.12

>10

9 ,6.05 1.00 1.05 20.00 66.30
0.33 6.92 7.25 137.90 457.12

>10

0\59 0.06 2.80 2.85 20.00 66.30
,4.07 0.39 19.30 19.68 137.90 457.12

8.06

11 1.51 0.09 3.16 3.24 20.00 66.30
10.39 0.59 21.77 22.36 137.90 457.12

8.50

12 1.20 1.88 0.13 3.08 3.21
8.24 12.98 0.87 21.23 22.10

20.00
137.90

66.30
457.12

8.74

7.9613 1.89 1.46 0.17 3.35 3.52 20.00 66.30
13.05 10.04 1.16 23.09 24.25 137.90 457.12
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Table 2-128. Load Combination 232, 130-ft. Head-On Drop, Normal Conditions (Impact Test), 
Normal Conditions of Transport - Model AOS-02S 

Load Cases: 232, 102, 201, 211 
30-ft. Head-On Drop Impact Test, Normal Conditions 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Pm 

2.75 
18.99 

1. 23 
8.47 

0.71 
4.88 

4.79 
33.01 

2.18 
15.06 

1. 51 

Stress (ksi/MPa) o 
Pb Q Pm+Pb ~~~~~~ :: ~ ~ 

1.77 0.03 4.52 4.56 20.00 6~{0~.63 
12.19 0.24 31.1B 31.42 '3~0~57.'2 J 

0.26 0.05 1.49 1.54/1 ~O 6\.30) >10 
1.7B 0.33 10.26 10.59 i37.90~57.,~~ 

o . 15 0 . 04 0 . 86 0 . ~ 9 ~ 0 . 00 6-6"7""3-0 > 1 0 
1.03 0.25 5.9~6.~6 137~90 457.12 

3.44 0.26 B.22 B.4B r20 .. ~.30 2.65 
23.68 1.80~56~6$ 5~9 ~.90 457.12 

2.18 0.28 /,; .. 37\ 4.6'6 2.0.00 66.30 
15.06 2/.b1 ~11;~2~~t37.90 457.12 

1 . 3 6 ~ 2 2 :-88_____ 3 ./00 20 . 00 66 . 3 0 

5.87 

9.43 
" " ~ 10.44 9.40 0.83~.8~ 20.67 137.90 457.12 

1.05 ~O':'O.5J,l~lJ) 1.17 20.00 66.30 
7.22 \~:~~~~.33 7.?1 8.05 137.90 457.12 

>10 

1<02 ~04 ~.05 1.05 1.10 20.00 66.30 >10 

~.:~0.2~8 ~33 7.27 7.61 137.90 457.12 

9 ~0.9(~ ~.)07 0.05 1.00 1.05 20.00 66.30 

1~;~\~:~ :::: :::: :::: '::::: 4::::: 
>10 

8.06 
,~4.07 0.39 19.30 19.68 137.90 457.12 

11 1.6; 1.51 0.09 3.16 3.24 20.00 66.30 
1~38 10.39 0.59 21.77 22.36 137.90 457.12 

8.50 

12 1. 20 1. 88 
8.24 12.98 

13 1. 89 1. 46 
13.05 10.04 

I 2-288 

0.13 3.08 3.21 20.00 66.30 . 8.74 

0.87 21. 23 22.10 137.90 457.12 

0.17 3.35 - 3.52 20.00 66.30 7.96 
1.16 23.09 24.25 137.90 457.12 
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14 1.82
12.57

15 1.76
12.17

16 2.26
15.59

17 1.87
12.88

18 2.09
14.39

19 2.65
18.24

20 2.29
15.80

21 0.33
2.29

22 0.71
4.87

1.76
12.12

1.98
13.64

2.71
18.71

2.37
16.33

2.47
17.04

2.77
19.09

3.45
23.79

0.45
3.13

0.60
4.17

0.15
1.01

1.29
8.89

0.71
4.91

0.43
2.95

0.20
1.40

0.36
2.49

0.46
3.16

0.01
0.09

0.04
0.26

3.58
24.69

3 . 74
25.81

4.97
34.30

4.24
29.21

4.56
31.43

5.41
37.33

5.74
39.59

0.79
5. 42"

3.73
25.71

5.03
34.70

5.69
39.21

4.66
32.16

4.76
32.83

5.78
39.82

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457. 12Z

7.38

7.02

5.03

/.22

66.30
[53 7. 12

66.30
157.12

>10

>10

Min MS: 2.649, Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 82 
12.57 

1. 76 
12.17 

2.26 
15.59 

1. 87 
12.88 

2.09 
14.39 

2.65 
18.24 

2.29 
15.80 

0.33 

1. 76 
12.12 

1. 98 
13.64 

2.71 
18.71 

2.37 
16.33 

2.47 
17.04 

2.77 
19.09 

3.45 
23.79 

0.45 
2.29 3.13 

0.71 0.60 
4.87 4.17 

Min MS: 2.649, 

0.15 
1. 01 

1. 29 
8.89 

0.71 
4.91 

3.58 
24.69 

3.74 
25.81 

4.97 
34.30 

3.73 20.00 66.30 
25.71 137.90 457.12 

5.03 20.00 66.30 
34.70 137.90 457.12 

5.69 20.00 66.30 
39.21 137.90 457.12 

7.38 

7.02 

5.03 

0.43 4.24 4.66 20.00 66.30 . 6/0El) 
2.95 29.21 32.16 137.90 457.12 ~ 

0.20 4.56 4.76 20.00 6'{)'0~S)558 
1.40 31.43 32.83 137.:0 (~~12~ . 

o . 36 5 . 41 5 . 78 2 (~/O 0~4 ~ ~ . 3,0 ,. 4) 54 
2.49 37.33 39.82 13~O ~.1~ 
o . 46 5 . 74 6 . 2 O~ 20. 0'0 . 66':--.3.0 4 . 22 

3.16 39.59 42.(5· t'7.90~ 
o . 01 0 . 79 A 0 . 80 2'0· .. 00 66 . 30 > 1 0 

/ 'I I -=-----o . 09 5 . 42 5,. 52 137 . 9 0 ~-'7 , 12 

O. 04 1-.-3~1.~5 . \?O:oo 66.30 

~9.0kV90 457.12 

LOCation: Q Combinat-ion: Pm+Pb 

>10 
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2.10.1.2 Hypothetical Accident Conditions of Transport,
Summary of Damages (Stresses) - Model AOS-025

Table 2-129 and Table 2-130 present Model AOS-025 transport package Load Cases and Load
Combinations, respectively, under Hypothetical Accident conditions of transport:

* Table 2-131 through Table 2-143 present Load Case test case output data. Comparisons
with allowable stress limits are included for Load Cases 111, 112, 113, 114, 115, and 116.

* Table 2-144 through Table 2-158 present Load Combination test case output data.

Table 2-129. Load Cases Associated with Allowable Stresses
under Hypothetical Accident Conditions of Transport - Model AOS-025

Load Case Description Data,

111 Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat table 2-1.3:1

112 Fire at 60 Minutes, 1 00°F, Maximum Decay Heat, Maxirmnm-r'lnsolation \'Table2-132

113 Fire at 90 Minutes, 1000F, Maximum Decay Heat, Maximum Insolation ) Table 2-133
14 • a n -T

114 Fire at 120 Minutes, 100°F, Maximum Decay Heat,'Maximum lnsolation 7  / Table 2-134

115 Fire at 150 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation Table 2-135
116 Fire at 180 Minutes, 100°F, Maximum Decay/Heat, 'Maxi. nmum Insolati--on Table 2-136

301 30-ft. Head-On Drop </ Table 2-137

302 30-ft. Side Drop + Slap-Down Table 2-138

303 30-ft. Cg/CYorner Drop - K Table 2-139

304 30-ft. Head-On Drop at,40 F_Low Tempperature Table 2-140

305 30-ft. Side Drop + Slap-Do/wn at)-40 F.EowT.em~per/ature Table 2-141

306 30-ft. Cg/Corner Drop at -40°F, Low Temperature Table 2-142

311 4-ft. Drop onto Rod Table 2-143

1 2-290
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Table 2-129 and Table 2-130 present Model AOS-025 transport package Load Cases and Load 
Combinations, respectively, under Hypothetical Accident conditions of transport: 
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• Table 2-131 through Table 2-143 present Load Case test case output data. Comparisons 
with allowable stress limits are included for Load Cases 111, 112, 113, 114, 115, and 116. 

111 Fire at 30 Minutes, 1 ,475°F Ambient, Maximum Decay Heat ~ "" T'ab~e 2-).3'1 

112 Fire at 60 Minutes, 100°F, Maximum Decay Heat, MaxjmUrTN~solation~ \Tabl~2-132 

113 Fire at 90 Minutes, 100°F, Maximum Decay Heat, M~imum InSolation \ iTable 2-133 
/1"", " } 

114 

115 

116 

301 

302 

303 

304 

305 

306 

311 

Fire at 120 Minutes, 100°F, Maximum Decay ~e~t, iMaxim'u'Zllnsol~tion/ j Table 2-134 

Fire at 150Minutes, 100°F, Maximum DecaYIHeat, :Maximum"ln~olation /' Table 2-1~5 

Fire at 180 Minutes, 100°F, Maximum Decay\Heat, 'Maximum Insolatron Table 2-136 
/ " ----

30-ft. Head-On Drop. (~\ '~ Table 2-137 

30-ft. Side Drop + Slap-Down Table 2-138 

30-ft. CglCorner Drop /~ ~ ~ Table 2-139 

30-ft. Head-On Drop aV40°F,_Low Te'mperatur,e > 
/ /'" I " 

Table 2-140 
. / / )' " / 30-ft. Side Drop + /Slap-Do~n ~t -40°F;-l:ow-I~mperature Table 2-141 

::--- '- / / 
30-ft. CglCorner Drol? at -40°F, L~ Tempera~ure Table 2-142 

Table 2-143 
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Table 2-130. Load Combinations Associated with Allowable Stresses
under Hypothetical Accident Conditions of Transport - Model AOS-025

Load Combination Load Casesa Description Data

301 301,102, 201,211 Head-On Drop Orientation Table 2-144

302 302,102,201,211 Side Drop Orientation Table 2-145

303 303, 102, 201, 211 Cg/Corner Drop Orientation Table 2-146

304 3,050221 Head-On Drop Orientation at -400F, Table 2-147304,105,202,211 Cold Environment T 2 4

Side Drop Orientation at -401F, K T /305 305,105, 202, 211 Cold Environment Table 2-148

• " / \o " K
Cog/Corner Drop Orientation at -400F \ T 2306 306, 105, 202,211 Environmentable 2-49

Additional Increased External Pressure " abTa'bble2
310 204,101,211 (290 psi) /\e

311 311,101,201,211 4-ft. Drop onto Rod \" Table 2-151
4-fit. Drop onto hod at-40 • /

312 311,104,201,211 .D R ' Table 2-152Cold Environment
350 111,201,211 Fire at 36 Minutes Table 2-153

351 112,201,211 Fire at,ýO Minutes Table 2-154

352 113,201, 211 "Fire at 96 Minutes._ Table 2-155
353 114,201,211 \Fire"at 120Min lutes Table 2-156

354 115, 201, 21'1 Fire at \150 Minutes Table 2-157

355 116,20,<211/ " Fi'e at 180 Minutes Table 2-158

a. Some Normal conditions of transport Load Cases are included ihHypothetical Accident conditions of transport
Load Combinations, to meet regulati'y requirements-.

)

I
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Table 2-130. Load Combinations Associated with Allowable Stresses 
under Hypothetical Accident Conditions of Transport - Model AOS-025 

Load Combination 

301 

302 

303 

304 

305 

306 

310 

311 

312 

350 

351 

352 

353 

354 

355 

Load Cases8 

301,102,201,211 

302, 102, 201, 211 

303,102,201,211 

304,105,202,211 

305,105,202,211 

306,105,202,211 

204,101,211 

311,101,201,211 

311,104,201,211 

111, 201, 211 

112, 201, 211 

113, 201, 211 

Description Data 

Head-On Drop Orientation Table 2-144 

Side Drop Orientation Table 2-145 

Cg/Corner Drop Orientation Jable-.g-146 

Head-On Drop Orientation at -40°F, // Table 2-~7 
Cold Environment /\ 1 

Side Dro~ Orientation at -40°F, ( \Taofe 2-1{8 
Cold Environment A "'" 7 

.. /'0' \ 
Cg/Corn~r Drop Orientation at -40 ~ '" Table 2-149 
.Cold Environment \ "" '\ '\ 

Additio~allncreased External P~essure '\ T~le 2~0 
(290 pSI) /~ ~ v 

4-ft. Drop onto~o'a" ~ ) ) Table 2-151 

/. ~ 0 " / / 4-ft. Drop,9nto Fod at -40 F, '----../' Table 2-152 
Cold Envtlronm«rnt ~ / 

Fire at 3d Minutes ~ 
... t L. 

[",/" 0' M' ---ylre at~ I Inutes ----...,. 
'[". "-J M, / "Ire at 90 In utes " I ___ 

Table 2-153 

Table 2-154 

Table 2-155 

Table 2-156 
/ '\, " 

115, 201, ~.1'1 Fife at r5~ Minutes, Table 2-157 

116, 20.1~ 211/ '\ Fi~e at 180 Minute's 
/ / ) 1-----. " / 

Table 2-158 

a, Some Normal conditions of trans/ort Load'(:;ates are includ;;cr;tr Hypothetical Accident conditions of transport 
Load Combinations, to meet regulatory requirements~ 

~ 
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Table2-131. Load Case 111, Fire at30 Minutes, 1,475°F Ambient, Maximum Decay Heat,
Hypothetical Accident Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 3.0208E+02 -1.8946E+02 1.9895E+02 4.9154E+02 8.25ý77E+02
2.0828E+00 -1.3063E+00 1.3717E+00 3.3891E+00 5.7210E+00

2 .73E+2-8.2090E+01 -9.8539E+01 4.5745E+02 4.0 070ý02

2.5880E+00 -5.6599E-01 -6.7940E-01 3.1540E+0.0 2,.7627E+00

3 1.9040E+02 -4.0882E+01 3.9375E+02 2.3128E+02 4,921'8E+02
1.3128E+00 -2.8187E-01 2.7148E+00 1.5946E>00 3\3,935\E 00

-2.o0613E+01 -3.9414E+02 1.6433E+01 •.7352E+0\2 4.9664E+02
-1.4212E-01 -2.7175E+00 1.1330E-011 2.5753E+00 3.4242E+00

5 -1.8560E+01 -4.0410E+02 -9 7054E+02 3.8554E+02 5.1384E+02
-1.2796E-01 -2.7862E+00 -6.69116E+0b 2.6582EýE+oGo3.5428E+00

-1.1872E+01 -2.7464E+02<-1.306ý6E+03 2.6276E÷02 1.6123E+02
-8.1855E-02 -1.8935E+00 -9.0087E+00 -- 1.811/7E+00 1.1117E+00

-4.7896E+01 -2.014X.E+02-1.710o1E+03 1.5358E+02 2.3811E+01
-3.3023E-01 -1.3891E+,00 -1.1791\E+01 1.0589E+00 1.6417E-01

-4.5972E+01 <2.289)E+02 -1.9339E4-03 1.8297E+02 5.1865E+01
-3.1696E-01 -1\5785E+00•----1.3333E+01 1.2615E+00 3.5760E-01

9 -4.22/7'7E+O-I -2.436•3E+02-,2.0210E+03 2.0136E+02 7.8673E+01
-2..949E-01-~.~6798E+00 1.3934E+01 1.3883E+00 5.4243E-01-2 .1 9 -1 -1- -_'_ \ '

10 -2.31\8 6E01 3.6069E+02 -1.2249E+03 3.6046E+02 1.1664E+02

-1.5986E-0-3 -2.48*6,9E+00 -8.4453E+00 2.4853E+00 8.0419E-01

11 \S-\13E+01 -5 7892E+02 -7.0631E+02 5.4871E+02 1.6785E+01

-2.0831E-01 -3.9915E+00 -4.8699E+00 3.7832E+00 1.1573E-01

"1-2\ 4.7,540E+01 -4.9332E+02 -5.0509E+02 5.4086E+02 9.3578E+01

3\27\7,,7E-01 -3.4013E+00 -3.4825E+00 3.7291E+00 6.4520E-01

133 -ý4136E+01 -6.9904E+02 -3.2707E+02 6.5601E+02 2.3268E+02

.4 -2.9672E-01 -4.8197E+00 -2.2551E+00 4.5230E+00 1.6043E+00

1 -2.9058E+01 -6.3162E+02 2.0453E+01 6.0256E+02 3.3754E+01
-2.0035E-01 -4.3548E+00 1.4102E-01 4.1545E+00 2.3272E-01

15 8.4978E+02 -6.9079E+02 2.2092E+01 1.5406E+03 2.5797E+03

5.8591E+00 -4.7629E+00 1.5232E-01 1.0622E+01 1.7786E+01
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Table 2-131. Load Case 111, Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat, 
Hypothetical Accident Conditions of Transport - Model AOS-025 

Stress (psi/MPa) 

Location Pm Pb 

I 2-292 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I 

3.0208E+02 -1.8946E+02 1.9895E+02 4.9154E+02 8.2;V77E+02 
2.0828E+00 -1.3063E+00 1.3717E+00 3.3891E+00 ~7210E+00 

3.7536E+02 -8.2090E+01 -9.8539E+01 4.5745E+02 ~.00~~)02 
2.5880E+00 -5. 6599E-01 -6. 7940E-01 3.1547°.0 2'.7627E+00 

1.9040E+02 -4. 0882E+01 3. 9375E+02 2. 3128E+0~'.~'8E+~2 
'" " " 1.3128E+00 -2. 8187E-01 2. 7148E+00 1. 5946E+O\3. 3,935E+00 

-2.0613E+01 -3.9414E+02 1.6433E+01 ~5~E+02 4.9~4E+02 , ~3. 73~ " \ I 

-1.4212E-01 -2. 7175E+00 1. 13370i1 2~53E+~3. j42E+00 

-1.8560E+01 -4. 0410E+02 -9. 705i4E+OP 3. 855~+02 ~(1384E+02 

-1.2796E-01 -2.7862E+00 -6.691fE+00 2.6582E~&0~.5428E+00 

-1.1872E+01 -2.7464E+02~6§E+0;--;~02 1.6123E+02 
-8.1855E-02 -1.8935E+00 -9.0087E+00~1~~E+00 1.1117E+00 

-4.7896E+01 -2.014~'1~'01EJ>o3 1.5358E+02 2.3811E+01 
/ \" 

-3. 3023E-01 73891E+,00 -1.1791'E+01 1.0589E+00 1.6417E-01 

-4.5972E+01 ~.28~E~2 ~+03 1.8297E+02 5.1865E+01 
-3 .1696E-01 -1'.~5E+0'0---L~/3E+01 1.2615E+00 3. 5760E-01 

-4. 22~~0-1 -2. 436SE+~.2. 0210E+03 2. 0136E+02 7. 8673E+01 
-2.9~49E-01~1~6798)+~£1.3934E+01 1.3883E+00 5.4243E-01 

-2. A,!,6E~3 .~02 -1. 2249E+03 3. 6046E+02 1.1664E+02 
-1.598\E-0-3 -2/4'86,9E+00 -8. 4453E+00 2. 4853E+00 8. 0419E-01 

11 -3. 0213E+01 ts.7892E+02 -7. 0631E+02 5. 4871E+02 1.6785E+01 
~ 08~V}3. 9915E+00 -4. 8699E+00 3. 7832E+00 1.1573E-01 

1~ 4. 7540E+01 -4. 9332E+02 -5. 0509E+02 5. 4086E+02 9. 3578E+01 
~ ~ 3\217~~-01 -3.4013E+00 -3.4825E+00 3.7291E+00 6.4520E-01 

~~> -~~036E+01 -6.9904E+02 -3.2707E+02 6.5601E+02 2.3268E+02 
-2.9672E-01 -4.8197E+00 -2.2551E+00 4.5230E+00 1.6043E+00 

14 -2.9058E+01 -6.3162E+02 2.0453E+01 6.0256E+02 3.3754E+01 
-2.0035E-01 -4.3548E+00 1.4102E-01 4.1545E+00 2.3272E-01 

15 8.4978E+02 -6.9079E+02 2.2092E+01 1.5406E+03 2.5797E+03 
5.8591E+00 -4.7629E+00 1.5232E-01 1.0622E+01 1.7786E+01 
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16 2.8981E+02 -5.3121E+02 -2.8942E+02
1.9981E+00 -3.6626E+00 -1.9955E+00

17 1.2832E+02 -3.8212E+02 -9.4183E+01
8.8471E-01 -2.6346E+00 -6.4937E-01

8. 2101E+02
5.6607E+00

5. 1044E+02
3 . 5194E+00

1. 3310E+03
9. 1766E+00

8.8364E+02
6.0925E+00

18 3.7775E+01 -2.2072E+02
2.6045E-01 -1.5218E+00

19 7.2256E+01 -4.3035E+02
4.9819E-01 -2.9672E+00

5. 1840E+02
3.5743E+00

4.3222E+02
2.9800E+00

2.5849E+02 2.7306E+02
1.7822E+00 1.8827E+00

5.0261E+02 8.2'772E+02
3.4654E+00 5'706-E00b

4.8914E+02 8 3983E+02
3.3725E+00 5.7ý904E+00

2.5851\E÷02 1.6757E+O01
1782E+00 1. 15'54E-0,1/

< N'

20 -1.6996E+01 -5.0613E+02 -1.8442E+02
-1.1719E-01 -3.4897E+00 -1.2715E+00

21 3.0621E+02
2. 1113E+00

4. 7697E+01
3.2886E-01

2.9666E+02
2.0454E+00

22 3.5465E+02 -1.5907E+01 3.5432E+02 \3.705 E+
2.4452E+00 -1.0967E-01 2.4429E/+00 2\5549E\+

Allowable Stress for Load Cas l (
-- - - - - - - - - - --- - /.. . . . . . . . --.. . . . . .--- •

LOC Tmax Tave Sm Sy Su(degF) (degF) (~si) (ksi) (ksi)

3 266.50 262.40 20.00 23.60 66.3'0

4 237.27 236.66 20.00\ 25<00 66.30
5 241.88 240..87 2,0.00 25.00 66.30
6 243.43 2427.4 20.00 25.00 66.30

7 254.16 25.3 90 22,0.00- 23.60 66.30
S 259.38 7259.18 20.0*0 23.60 66.30

9 261.439 2261.633 20<00 23560 66.30

10 257.42 256.261 20.00 23.60 66.30

11 254.85 252.67 20.00 23.60 66.30
12 251\.95 25•1.48 20.00 23.60 66.30
13 251\7,1 250\.31 20.00 23.60 66.30k \ • \ v

14 2449.2,8 24"8.45 20.00 25.00 66.30\ \N /
15 225 65 2,25.34 20.00 25.00 66.30

16 226.98 226.75 20.00 25.00 66.30
17 2278 227.08 20.00 25.00 66.30
18 22,9.51 229.06 20.00 25.00 66.30
19 23>. 48 230.04 20.00 25.00 66.30/
20 234.39 233.65 20.00 25.00 66.30
21 239.74 238.65 20.00 25.00 66.30
22 224.41 224.20 20.00 25.00 66.30

02 3.5079E+02
.0 2. 41/86E+00
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16 2.8981E+02 -5.3121E+02 -2.8942E+02 8.2101E+02 1.3310E+03 
1.9981E+00 -3.6626E+00 -1.9955E+00· 5.6607E+00 9.1766E+00 

17 1.2832E+02 -3.8212E+02 -9.4183E+01 5.1044E+02 8.8364E+02 
8.8471E-01 -2.6346E+00 -6.4937E-01 3.5194E+00 6.0925E+00 

18 3.7775E+01 -2.2072E+02 5.1840E+02 2.5849E+02 2.7306E+02 
2.6045E-01 -1.5218E+00 3.5743E+00 1.7822E+00 1.8827E+00 

19 7.2256E+01 -4.3035E+02 4.3222E+02 5.0261E+02 8.~772E+02 

4.9819E-01 -2. 9672E+00 2. 9800E+00 3. 4654E+00 5(7 o 6'9E-P0 0 < V -1.6996E+01 -5.0613E+02 -1.8442E+02 4.8914E+02 8~3983E+02 

"1. 1 719E" 0 1 "3.48 97E+00 "1. 2715E+0 0 3 . 3 72 5E{O(;~ 7'!104E+')0 
20 

21 3.0621E+02 4.7697E+01 2.9666E+02 2.585~02 1.6~E~01) 
/' ' , , . 

2.1113E+00 3. 2886E-01 2. 0454E+00 1. 9~E+00~ . 15·rE- O.1 

22 3.5465E+02 -1.5907E+01 3.5432E+OQ ~.7055E+02 3.5079E+02 
2.4452E+00 -1.0967E-01 2. 4429E{ob 2\5549E~0.oA. 4}(~6E+00 

( ~ 
Allowable Stress for Load case~l~ 

LOC 

- - - - - - - - - - - - - - - - - - - - - - - - - - (- - - -,~} 

Trnax Tave Sm" "" Sy 

~~~=~~~ ~~~=~~~/~~ ~~~~ 
1 242.81 240.96 ~o.~ 2 25.00 

. < I ~ 
2 287.58 273. 80~2'Ov00 23. 6'f7 
3 266.50 262.40 20. 00~23. 6'0 
4 237.27 236.66 20. Ob) 2'5--:00 

5 241. 88 \i4.0,.-t7 2.0.00 25.00 
6 243.43 242. 64~",}~0 25.00 
7 254 . 16 2 5z3~ 0 ;2.~ 00 23 . 60 
8 259 . 38 25 \: 1 ~ 20 . 0'0 23 . 60 
9 26'1.39 261 ~3'3 ~O--:OO 23.60 

10 {57~42 256.26~ 20.00 23.60 
11 254.85 2\52.6\ 20.00 23.60 
12 251>. 95 2~L 4V 20.00 23.60 

23.60 
. 14 2'-49 .2'8~24'8. 45 20.00 25.00 

\ \ / 
15~~ .. 225.6[> 225.34 20.00 25.00 
16 ~"226.98 226.75 20.00 25.00 " . 
J.,~7 2,27'0,18 227.08 20.00 25.00 
18 22,9 . 51 2 2 9 . 0 6 2 0 . 0 0 2 5 . 0 0 
19 2 ~O>. 4 8 2 3 0 . 04 2 0 . 0 0 2 5 . 0 0 
20 234.39 233.65 20.00 25.00 
21 
22 

239.74 
224.41 

238.65 
224.20 

20.00 
20.00 

25.00 
25.00 

66.30 
66.30 
66.3,0 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
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Table 2-132. Load Case 112, Fire at 60 Minutes, 100 0F, Maximum Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma 1

1 7.7491E+01
5.3428E-01

Sigma_2

-3.5237E+01
-2.4295E-01

Signa-3

7. 3408E+01
5. 0613E-01

PM Pb

2 7.0484E+01 -2.0861E+01 -6.3423E+00
4.8597E-01 -1.4383E-01 -4.3729E-02

1.1273E+02 2 0709E+02
7.7723E-01 1.4278E+00

9. 1345E+01 i.707(4E02

6.2980E-0I 15.1772E+01

5.47207E+01 7\.665,9E+01
3.7728E 01 5.2ý854E-01>

3 4.3045E+01 -1.1674E+01
2.9679E-01 -8.0493E-02

1. 1939E+01
8. 2318E-02

4 4.2407E+02 -2.0783E+02 -2.4321E+02 6.3189E+02
2.9238E+00 -1.4329E+00 -1.6769E+00 4 .3568E+00

5 5.1514E+02 -8.6656E+01 -6.771(4E+012 6.0\18,OE+02
3.5518E+00 -5.9747E-01 -4.66817E+00 4.1492E+-0

6 9.3044E+01 ,-4.7067E+02 -1.7062E+03 5.6372E+02
-01 -3.2452E+00 -.1. ,---8867E+00

7 -6.3641E+01 -3.5925E+02 -3.1216E.+03 2.9561E+02

-4.3879E-01 -2.4769E-+,00 -2,1523E+01 2..0381E+00

8 -6.5170E+01 -3 6142E)+02 -3.1677EIo03 2.9625E+02k /
-4.4933E-01 -2%.4919E+00---2,.184.0E+01 2.0426E+00

9 -6.37i3E0-1 -3.6630E+0\2-3.2155E+03 3.0259E+02
-4.3929E-01 -2--.25255E+00 22.2170E+01, 2.0863E+00

10 1.11\7q8E+02 -9.1335E+02 -1.7286E+03 1.0251E+03
7.7073E-0-1 -6.2'9,7,3E+00 -1.1918E+01 7.0680E+00

1i.0753E+03
7.4136E+00

8. 6234E+01
-- 5.9456E-01

7.6834E+02
5.2975E+00

6. 1483E+01
4. 2391E-01

3. 8685E+01
2. 6672E-01

6. 5713E+01
4. 5307E-01

2.4776E+02
1.7083E+00

1.0292E+03
7.0960E+00

1. 1046E+03
7. 6162E+00

5.4259E+02
3.7410E+00

7.3350E+02
5.0573E+00

3.3564E+03
2. 3142E+01

0

'-8.2824E+02 -8.0919E+02
,)5.7105E+00 -5.5792E+00

-8.1367E+02 -7.9470E+02
-5.6101E+00 -5.4793E+00

-2.9999E+02 -1.1424E+02

-2.0683E+00 -7.8765E-01

7.0737E+02
4.8772E+00

8.5855E+02
5. 9195E+00

4.4577E+02
3.0735E+00

3.8637E+02

2.6639E+00

2.0019E+03
1. 3802E+01

5.5347E+01 -3.3102E+02 -9.1967E+01
3.8160E-01 -2.2823E+00 -6.3409E-01

15 1.0407E+03 -9.6113E+02 -1.0304E+02
7.1756E+00 -6.6267E+00 -7.1046E-01
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Table 2-132. Load Case 112, Fire at 60 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of Transport - Model AOS-02S 

Stress (psi/MPa) 

Location Pm Pb 

I 2-294 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

7.7491E+01 -3.5237E+01 7.3408E+01 1.1273E+02 2.0}09E+02 
5.3428E-01 -2.4295E-01 5.0613E-01 7.7723E-01 1.4278E+00 

7.0484E+01 -2.0861E+01 -6.3423E+OO 9.1345E+01 ~7~~~)02 
4.8597E-01 -1.4383E-01 -4. 3729E-'02 6. 298~O.\1'.~2E+00 

4.3045E+01 -1.1674E+01 1.1939E+01 5.4 720E+01 7,. 665'9E+~ 
2.9679E-01 -8. 0493E-02 8. 2318E-02 3. 7728E~Ol 5 :2'854)~ 

4.2407E+02 -2.0783E+02 ~2.4321E+02 ~89E+0~l.0~3E+03 
A \~.~~l " 'I 

2.9238E+00 -1.4329E+00 -1.6769E+Of 4~68E+~7.41}6E+00 

5.1514E+02 -8. 6656E+01 -6. 771Z02 6. 018DE+02 8 ~34E+01 
'I " /' 3.5518E+00 -5.9747E-01 -4.668fE+00 4.1492E~OD~5.9456E-01 

9.3044E+01 -4.7067E+02~1.7062E+0~02 7.6834E+02 
v / 

6.4152E-01 -3.2452E+00 -1.1764E+0~---3~qE+00 5.2975E+00 

-6.3641E+01 -3. 5ZZ~'~~,\6E+ol2. 9561E+02 6.1483E+01 
-4. 3879E-01 7769E,"00 -2 . 1523.V>2 . 0381E+00 4. 2391E-01 

-6.5170E+01 ~.61~E~2 -~~03 2.9625E+02 3.8685E+01 
-4.4933E-01 -2'. 4919E+00--·2,. 184,OE+01 2. 0426E+00 2. 6672E-01 

~ '" ~ 
-6.3Y1'3E+-O.1 -3.663'OE+02"'-3.2155E+03 3.0259E+02 6.5713E+01 
-4. 3929E-ol':::-2-.,52 55)+~L'2 . 2170E+01, 2. 0863E+00 4.53 07E-01 

1.~Y8E~9.~02 -1.7286E+03 1.0251E+03 2.4776E+02 
7.707\E-OV1 -6.''2'9-7,3E+OO -1.1918E+01 7. 0680E+00 1.7083E+00 

11 -1.2086E+02 <;:.2824E+02 -8.0919E+02 7.0737E+02 1.0292E+03 
~ 3"333E\.V-5. 7105E+00 -5. 5792E+00 4. 8772E+00 7. 0960E+00 

1~ 4.4~~01 -8.1367E+02 -7.9470E+02 8.5855E+02 1.1046E+03 
~ ~ 3\0944E-01 -5.6101E+OO -5.4793E+00 5.9195E+00 7.6162E+00 , "f~> 1~579E+02 -2.9999E+02 -1.1424E+02 4.4577E+02 5.4259E+02 

1.0052E+00 -2.0683E+00 -7.8765E-01 3.0735E+00 3.7410E+00 

14 5.5347E+01 -3.3102E+02 -9.1967E+01 3.8637E+02 7.3350E+02 
3.8160E-01 -2,.2823E+00 -6.3409E-01 2.6639E+00 5.0573E+00 

15 1.0407E+03 -9.6113E+02 -1.0304E+02 2.0019E+03 3.3564E+03 
7.1756E+OO -6.6267E+OO -7.1046E-01 1.3802E+01 2.3142E+01 
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16 3.6979E+02 -7.4587E+02 -2.2903E+02 1.1157E+03 1.8095E+03
2.5496E+00 -5.1426E+00 -1.5791E+00 7.6922E+00 1.2476E+01

17 i.5921E+02 -5.0373E+02 5.2457E+01 6.6294E+02 1.1397E+03
1.0977E+00 -3.4731E+00 3.6168E-01 4.5708E+00 7.8577E+00

18 4.6358E+01 -2.7058E+02 2.4042E+02 3.1694E+02 5.0359E+02
3.1963E-01 -1.8656E+00 1.6576E+00 2.1852E+00 3.4721E+00

19 1.4021E+02 -4.3833E+02 1.2236E+02 5.7855E+02 9.5'892E+02
9.16675E-01 -3.0222E+00 8.4366E-01 3.9889E+00 6'•611'5-'+N00

20 1.5499E+02 -5.4711E+02 -6.5935E+01 7.0210E+02 1.3179E+03

1.0686E+00 -3.7722E+00 -4.5461E-01 4.8408E±00 9.0.869E+•00

21 1.3263E+02 2.0841E+01 1.2471E+02 1.1179E\+20 4.3288E \01

9.1447E-01 1.4369E-01 8.5986E-01 7'.7078E-01\ 2.9846E-010

22 1.8666E+02 -1.8271E+01 1.8795E+02 2.0493E+02 4.2761E+01
1.2870E+00 -1.2597E-01 1.2958E/+00 1.4130E+00 2.94'83E-01

Allowable Stress for Load Casl 121

LOC Tmax Tave Sm Sy Su

(degF) (degF) (,ksi) (ksi) (ksi)

1 286.43 28 5 .6 1/ 2,0. 00 23.60 6P6.3 0
o~ /

2 291.30 289.78 20,oO 23.6-3 66.30
3 291.44 290.37 20.00--- 23.60 66.30
4 283.45 283.31 20.00 23<.60 66.'30
5 284.59 /f8"4,.31 2,0.00 23.60 66.30
6 285.02 284.81- 2000 23.60 66.30
7 287.91 28%7.d5 20•.00 23.60 66.30
8 288.92 288.77> 20.0,0 23.60 66.30
9 28-9.51 289\3,8 20</00 23.60 66.30

10 /289."10 288.95 / 20.00 23.60 66.30
11 288.89 288.56 20.00 23.60 66.30
12 28"9-.',1 \288.72 20.00 23.60 66.30
Z3 288.23 24.00 20.00 23.60 66.30

\ \ \ V
14 287.7,9 28;7.66 20.00 23.60 66.30'.\ \ /

15 279.99 2'79.91 20.00 23.60 66.30

16\280.19 280.14 20.00 23.60 66.30
17 2-- ',•21 280.11 20.00 23.60 66.30
18 28-0.68 280.51 20.00 23.60 66.30
199 280.99 280.84 20.00 23.60 66.30
20 282.47 282.19 20.00 23.60 66.30
21 286.15 285.94 20.00 23.60 66.30
22 280.69 280.45 20.00 23.60 66.30
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16 3.6979E+02 -7.4587E+02 -2.2903E+02 1.1157E+03 1.8095E+03 
2.5496E+00 -5.1426E+00 -1.5791E+00 7.6922E+00 1. 2476E+01 

17 1.5921E+02 -5.0373E+02 5.2457E+01 6.6294E+02 1.1397E+03 
1.0977E+00 -3.4731E+00 3.6168E-Ol 4.5708E+00 7.8577E+00 

18 4.6358E+Ol -2.7058E+02 2.4042E+02 3.1694E+02 5.0359E+02 
3.1963E-01 -1.8656E+00 1.6576E+00 2.1852E+00 3.4721E+00 

19 1.4021E+02 -4.3833E+02 1.2236E+02 5.7855E+02 9.5892E+02 
9.6675E-Ol -3.0222E+00 8.4366E-Ol 3.9889E+00 6(611-5E+-00 

20 < V 1.5499E+02 -5.4711E+02 -6.5935E+01 7.0210E+02 1~3179E+03 

1.0686E+00 -3. 7722E+00 -4. 5461E-01 4 . 8408E{O'o",,9 . 0.869E+60 

21 

22 

1.3263E+02 2.0841E+Ol 1.2471E+02 1.117~~2 ~~ZOl) 
9.1447E-01 1.4369E-01 8. 5986E-Ol 7~7~E-01~. 98rE-0.J: 

1.8666E+02 -1.8271E+Ol 1.8795E+OQ <:.0493E+02 4.2761E+Ol 
1.2870E+00 -1.2597E-Ol 1.2958E{ob i':4130E;OO---A. 94-bE-Ol 

" ( ~' 
Allowable Stress for Load Case~lQ 

~::------~:::--------:~---~:: 
~~~:-=-~~ (deg_F) /(r~ (k~) 

LOC 

1 286.43 285.61 ~O.OO 

2 
3 
4 

5 
6 

( ! 
291.30 289. 78~20vOO . 7 
291.44 290.37 20.09~23.60 

283.45 283.31 20.00) 23-:60 
284.59 \2'8,4,.<-1 2,0.00 23.60 
285.02' 284. 81~2~~0 
287.91 28::?<!5 2.0,,-00 7 

23.60 
23.60 

8 288 . 92 288 . 77) 20 . 0'0 
9 289.51 289\3'8/i0(00 

10 <{89~0 288.95 20.00 " \ 11 28~.89~ 288.5~\ 20.00 
12 289,01 ",,2~8.7~ 20.00 

<
n~ 288\23 28131.00 20.00 
14 ".--.,2\87. ~'9"" 2'8} ~66 20.00 

15~2:7"g.1P 9\ ~279. 91 20.0,0 
16 ~"'280.19 280.14 20.00 

" 1~7 ~80'o,21 280.11 20.00 
18 280.68 280.51 20.00 
19 2~0>. 99 280.84 20.00 
20 282.47 282.19 20.00 

23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 

21 286.15 285.94 20.00 23.60 
22 280.69 280.45 20.00 23.60 

Su 
(ksi) 

66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
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Table 2-133. Load Case 113, Fire at 90 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Siga_l Siga_2 Sigma_3 PM Pb

1 1.8828E+01 -8.9413E+00 1.5719E+01 2.7769E+01 4.38,98-E0)
1.2982E-01 -6.1648E-02 1.0838E-01 1.9146E-01 3.026ý7E-01

2 1.9740E+01 -1.2225E+01 1.0579E+00 3.1965E+01 54700OE+011

1.3610E-01 *-8.4288E-02 7.2940E-03 2.2039E-0.1 3\ý.775E-O 1

3 1.1640E+01 -4.6060E+00 -4.3025E+00 1.6246E+01 1,.998,4E+01\ \ \_
8.0257E-02 -3.1757E-02 -2.9665E-02 1.1201E+01 1.\778E-01

4 6.0240E+02 -2.7690E+02 -3.7657E+02 8 \7929E+02 "1.497E+03
4.153Eo0 -1.01o0 -2 6+o'0 \ý6 0625E+00 1.0133E+01

5 7.1701E+02 -1.1119E+02 -65.778/6E+012 8.2820E+02 9./6645E+01
4.9436E+00 -7.6664E-01 -4.6737E+00 5.7103E'@-.0 6.6635E-01

6 1.3785E+02 -5.8346E+02 -1,.9256E+03 7.2131E+02 9.9663E+02

9.5041E-01 -4.0228E+00 <-1.\3274E+OflŽ--4--9732E+00 6.8716E+00

-7.8813E+01 -4.1060E+•02 -3.55369E+03 3.3179E+02 6.9673E+01
/N

-5.4339E-01 -2.8310E+,00 -2 .4524,E+01 2.2876E+00 4.8038E-01

8 -8.1888E+01< -40533E)+02 -3.5537E+0F3 3.2345E+02 3.6781E+01
-5.6460E-0.1 -2\7947E+00H-2,.4502E+01 2.2301E+00 2.5359E-01

9 -7.9832•'-01 -4.0739E+02 -3.5767E+03 3.2756E+02 6.3756E+01
-5.5042E-01 -2-.8089E+00 22.4661E+01 2.2584E+00 4.3958E-01

10 1. 2359E+02 -I.0402E+03 -1.9012E+03 1.1638E+03 2.7474E+02
+\ \//10• 1.0235E+001.8943E+0

8.5215E-0-1 -7./I7-2,0E+00 -1.3108E+01 8.0241E+00 1.8943E+00

11 -1.3293E+02 -9.1896E+02 -8.7289E+02 7.8603E+02 1.2141E+03
1-9.i649E\-O1 >6.3360E+00 -6.0184E+00 5.4195E+00 8.3711E+00

1.,- 4. 9172E+01 -9.1353E+02 -8.8029E+02 9.6270E+02 1.2814E+03
9 3\\\3k03-01 -6.2985E+00 -6.0694E+00 6.6376E+00 8.8352E+00

13 2)1106E+02 -3.0498E+02 -8.9829E+01 5.1605E+02 6.9892E+02
1.4552E+00 -2.1028E+00 -6.1935E-01 3.5580E+00 4.8189E+00

14 1.1510E+02 -3.6745E+02 -1.0010E+02 4.8255E+02 9.2048E+02

7.9357E-01 -2.5335E+00 -6.9018E-01 3.3270E+00 6.3465E+00

15 1.1133E+03 -1.0834E+03 -1.4471E+02 2.1968E+03 3.6902E+03
7.6761E+00 -7.4701E+00 -9.9771E-01 1.5146E+01 2.5443E+01
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Table 2-133. Load Case 113, Fire at 90 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of Transport - Model AOS-02S 

Stress (psi/MPa) 

Location Pm Pb 

I 2-296 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.8828E+01 -8.9413E+00 1.5719E+01 2.7769E+01 4.3898E+01 
1.2982E-01 -6.1648E-02 1.0838E-01 1.9146E-01 3.0267E-01 

1.9740E+01 -1.2225E+01 1.0579E+00 3.1965E+01 ~47~g)01 
1.3610E-01 -8. 4288E-02 7. 2940E-03 2.20370.1 3'. 7715E-0;r 

1.1640E+01 -4. 6060E+00 -4. 3025E+00 1. 6246E+0~"~'4E+~~ 
8.0257E-02 -3.1757E-02 -2.9665E-02 1.1201E)Ol 1~3J78~~ 

6.0240E+02 -2. 7690E+02 -3. 7657E+02 0.2'9E+0~1. 4J
J
7E+03 

A \~. ~~: " I 
4.1534E+00 -1.9091E+00 -2.596~OI 6~25E~1.0133E+01 

7.1701E+02 -1.1119E+02 -6. 778
1
6E+OP 8. 282.~+02 ~1.45E+01 

4.9436E+00 -7.6664E-01 -4.673fE+00 5.7103E'+OO~6.6635E-01 

1.3785E+02 -5.8346E+02 ~5JE+0~02 9.9663E+02 
9.5041E-01 -4. 0228E+00 ~: ~~74E+0!l-----4. 973,2~+00 6. 8716E+00 

-7.8813E+01 -4 '10'6~'3~'69E~03 3 ~9E+02 6. 9673E+01 
/ \ "-

-5. 4339E-01 7,83(E+.00 -~E+01 2. 2876E+00 4. 8038E-01 

-8.1888E+01 ~.0533E~2 -3.55377,+03 3.2345E+02 3.6781E+01 
-5.6460E-01 -2'. 794 7E+00~-2,. 4502E+0 1 2.23 01E+00 2.53 59E- 01 

-7.98a'2E+-0.1 -4 '~'9E+~3 ~7E+03 3. 2756E+02 6. 3756E+01 
-5. 5~42E-01 '::-2'.,8089'E:+~~ .4661E+01 2. 2584E+00 4. 3958E-01 

1.~~9E~1.~03 -1.9012E+03 1.1638E+03 2.7474E+02 
8.5215E-OcI -7/rn.OE+00 -1.3108E+01 8. 0241E+00 1.8943E+00 

11 -1.329~+02 ~.1896E+02 -8.7289E+02 7.8603E+02 1.2141E+03 
~ 1649E"-V-6. 3360E+00 -6. 0184E+00 5. 4195E+00 8. 3711E+00 

1-2 4. 9.1 ~01 -9.1353E+02 -8. 8029E+02 9. 6270E+02 1.2814E+03 
~ ~ 3\3~Oa~-01 -6.2985E+00 -6.0694E+00 6.6376E+00 8.8352E+00 , )~> G~106E+02 -3. 0498E+02 -8.9829E+01 5.1605E+02 6. 9892E+02 

1.4552E+00 -2.1028E+00 -6.1935E~01 3.5580E+00 4.8189E+00 

14 1.1510E+02 -3.6745E+02 -1.0010E+02 4.8255E+02 9.2048E+02 
7.9357E-01 -2.5335E+00 -6.9018E-01 3.3270E+00 6.3465E+00 

15 1.1133E+03 -1.0834E+03 -1.4471E+02 2.1968E+03 3.6902E+03 
7.6761E+00 -7.4701E+00 -9.9771E-01 1.5146E+01 2.5443E+01 
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16 3.9197E+02 -8.0206E+02 -2.0485E+02
2.7026E+00 -5.5300E+00 -1.4124E+00

1. 1940E+03
8.2326E+00

7.0628E+02
4.8696E+00

1.9397E+03
1. 3374E+01

1. 2152E+03
8.3788E+00

17 1.6940E+02 -5.3688E+02
1.1680E+00 -3.7016E+00

18 5.1487E+01 -2.8010E+02
3.5499E-01 -1.9312E+00

19 1.5713E+02 -4.2080E+02
1.0834E+00 -2.9013E+00

9. 3076E+01
6. 4174E-01

1.3887E+02
9 . 5750E-01

1. 8194E+01
1.2544E-01

20 2.1347E+02 -5.4575E+02 -1.1659E+01
1.4719E+00 -3.7628E+00 -8.0384E-02

3.3159E+02 5.6156E+02
2.2862E+00 3.8718E+00

5.7793E+02 9.5388E+02

3.9847E+00 6<57768D-E00

7.5922E+02 1 41 35+03
5.2347E+00 9 7454E+00

4.1335E\-,*01 1.8069E+01
2$.8499E- 0Ii\

7.0\250E+01 1.3976E+02
4 '>8436E'81 -9. 63'59E-01

21 5.1230E+01
3 . 5322E-01

9.8953E+00
6.8226E-02

4. 4191E+01
3.0469E-01

22 2.6814E+01 -4.3436E+01
1.8487E-01 -2.9948E-01

Allowable Stress for Load

LOC Tmax Tave Sm_
(degF) (degF) (si)

1 298.38 298.08 2,0.00
2 297.33 297.15 20,010
3 297.52 297.32 20.00-
4 297.84 297.83\ 20.00\
5 298.05 298-.00 2,0.00
6 298.16 298.11 20.00
7 298.33 298 20 20 .0/
8 298.20 298\.07, 20.010
9 29,8.10 297.97 220<O0

10 /297.89 297.76 2 20.00
11 297.95 297.71 20.00
12 29'8\32 2•9•8.04C 20.00

1. 6198E+
1. 1168Ee

18
19
20
21
22

,29ý7 1\5\ 29)7 .08

298.18 -298.09
-297.94 297.91
,297.88/ 297.83
297.78 297.76
29/7.88 297.84
298.45 298.35
296.61 296.56
298.84 298.62

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

23.60
23.60
23.60
23.60
23.60
23.60
23.60
23.60
23.60
23.60
23.60
23.60
23.60
23.60
23.60
23.60
23.60
23.60

66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.-30
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16 

17 

18 

19 

20 

3.9197E+02 -8 .. 0206E+02 -2.0485E+02 1.1940E+03 1.9397E+03 
2.7026E+00 -5.5300E+00 -1.4124E+00 8.2326E+00 1. 3374E+Ol 

1.6940E+02 -5.3688E+02 9.3076E+Ol 7.0628E+02 1.2152E+03 
1.1680E+00 -3.7016E+00 6.4174E-Ol 4.8696E+00 8.3788E+00 

5.1487E+Ol -2.8010E+02 1.3887E+02 3.3159E+02 5.6156E+02 
3.5499E-Ol -1.9312E+00 . 9.5750E-Ol 2.2862E+00 3.8718E+00 

1.5713E+02 -4.2080E+02 1.8194E+Ol 5.7793E+02 9.5388E+02 
1.0834E+00 -2.9013E+00 1.2544E-Ol 3.9847E+00 6!576-8UOO < V 2.1347E+02 -5.4575E+02 -1.1659E+Ol 7.5922E+02 1~4135E+03 

21 

22 

1. 4 719E+0 0 -3. 762 8E+0 0 - 8.03 84E- 02 5.2 34 7,,{0~ 7,454E+60 

5.1230E+Ol 9. 8953E+00 4. 4191E+Ol 4 .133~'Q..l 1. 8~,\01> 
3.5322E-Ol 6. 8226E-02 3. 0469E-Ol 2~8~E-Ol~. 24'\8E-O,} 

2.6814E+Ol -4. 3436E+Ol 1. 6198E+0'1 <7. 0250E+Ol' 1.3976E+02 
1.8487E-Ol -2. 9948E-Ol 1.1168E(0~ 4\8436E~O.L./g. 63'59E-Ol 

( ~ 
Allowable Stress for Load casB~lB 

~::------~:~:--------::---~:: 
~ ~~=-=-~ ~ (deg_F) /(--~ (k~) 
298.38 298.08 ~O.OO 

< I 
2 297.33 297 .15~2'OvOO 23. 6'~ 
3 297.52 297.32 20.09~23.60 

4 297.84 297.83 20.00) 23(60 
5 298.05 \298 .. 00 2,0.00 23.60 
6 298.16 298 '~~',,,,}~~O 23.60 
7 2 9 8 . 3 3 2 9\8,~ 0 2.0,,0 0 2 3 . 6 0 
8 2 9 8 . 2 0 2 98 . 07) 2 0 . 0'0 2 3 . 6 0 
9 29'8.10 297\9'7(10!00 23.60 

10 i97~89 297.76 20.00 23.60 
11 297.9~ t97.71 20.00 23.60 
12 29~,32 2~8.04 20.00 23.60 

LOC 

1 

23.60 
14 2~7.b~~ 2~7.08 20.00 23.60 
15~.298.tf> 11\ ~2'98. 09 20.00 23.60 
16 ~~2~7,94 297.91 20.00 23.60 
1~7 2~7 ..... ,88 297.83 20.00 23.60 
18 29J.78 297.76 20.00 2~.60 

19 2~7\88 297.84 20.00 23.60 
20 ~98.45 298.35 20.00 23.60 
21 296.61 296.56 20.00 23.60 
22 298.84 298.62 20.00 23.60 

66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
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Table 2-134. Load Case 114, Fire at 120 Minutes, 100'F, Maximum Decay Heat,
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 PM Pb

1 8.2075E+00 -1.7742E+01 -2.9937E+00 2.5949E+01 4.4747E+01

5.6589E-02 -1.2232E-01 -2.0640E-02 1.7891E-01 3.0852E-01

2 9.1808E+00 -2.2168E+01 -2.0710E+00 3.1348E+01 4. 8175E)+01
6.3299E-02 -1.5284E-01 -1.4279E-02 2.1614E-0,1 3\3215E-0i

3 5.9955E+00 -1.2363E+01 -7.8263E+00 1.8359E+01 2,\757'8E+01
4.1337E-02 -8.5243E-02 -5.3961E-02 1.2658E-O1 1.9,015E-01

4 6.5583E+02 -3.6304E+02 -4.0451E+02 1.0189E+03 1.7664E+03
4.5218E+00 -2.5031E+00 -2.7890E 7_.0249E+00 1.2179E+01

7.2326E+02 -1.4673E+02 -7.0937E+02 8700E+02 2 6931E+02

4.9867E+00 -1.0117E+00 -4.8909E+00 5.9984Em-00'1.8569E+00

6 1.3660E+02 -6.3441E+02 -200 82E+03 7.7101E+02 1.1002E+03
9.4182E-01 -4.3741E+00 -5.3846E±01>-.315,SE+00 7.5854E+00

-9.2890E+01 -4.2527E+02 -. 3.64,98E+03 3.3238E+02 7.1751E+01/ ' \

-6.4046E-01 -2.,9321E+,00 -2.5165"E+01 2.2917E+00 4.9470E-01

8 ý-9.8737E+01 <ý.1661E)+02 -3.6420E:+-03 3.1788E+02 3.7454E+01
-6.8077E-01 -2.8725E+&0--2.5114E+01 2.1917E+00 2.5823E-01

9 -9.4131-E-+O -4.209'3E+02 ,3.6641E+03 3.2680E+02 6.4299E+01
-6.4/901E-01 -2-.,9022\E+00 2.5263E+01 2.2532E+00 4.4333E-01

10 1.1541E+ .0770E+3 -1.9467E+03 1.1924E+03 2.8318E+02

7.9572E-0-1 -7.42-55E+00 -1.3422E+01 8.2212E+00 1.9524E+00

11 -1.3645E+02 -9 4973E+02 -8.9267E+02 8.1328E+02 1.2708E+03
-9.40,'79E\01 -6.5482E+00 -6.1548E+00 5.6074E+00 8.7617E+00

1-2 5ý242\4E+01-9.4773E+02 -9.1087E+02 1.0002E+03 1.3404E+03
3\614,5E-01 -6.5344E+00 -6.2802E+00 6.8958E+00 9.2418E+00

3 2.ý2300E+02 -3.2130E+02 -9.0820E+01 5.4430E+02 7.2602E+02

1.5375E+00 -2.2153E+00 -6.2618E-01 3.7528E+00 5.0058E+00

14 1.3252E+02 -3.9930E+02 -1.1370E+02 5.3182E+02 1.0087E+03
9.1370E-01 -2.7531E+00 -7.8397E-01 3.6668E+00 6.9549E+00

15 1.1359E+03 -1.0977E+03 -1.3975E+02 2.2336E+03 3.7502E+03
7.8318E+00 -7.5682E+00 -9.6357E-01 1.5400E+01 2.5857E+01
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Table 2-134. Load Case 114, Fire at 120 Minutes, 100°F, Maximum Decay Heat, 
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-02S 

Stress (psi/MPa) 

Location Pm Pb 

I 2-298 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

8.2075E+00 -1.7742E+01 -2.9937E+00 
5.6589E-02 -1.2232E-01 -2.0640E-02 

2.5949E+01 4.4}47E+01 
1.7891E-01 3.0852E-01 

7,() 
9.1808E+00 -2.2168E+01 -2.0710E+00 3.1348E+01 ~.8175~+01 
6.3299E-02 -1.5284E-01 -1.4279E-02 2 .161{O'\3'.~5E-0J: 

5.9955E+00 -1.2363E+01 -7. 8263E+00 1.8359E+01 2,. 757'8E+~~ 
4.1337E-02 -8. 5243E-02 -5. 3961E-02 1. 2658E~Q1 1 :g'015'E~ 

6.5583E+02 -3. 6304E+02 -4. 0451E+02 0,8'9E+0~i. 7J4E+03 • ~1.01i " \ I 
4.5218E+00 -2.5031E+00 -2.7890E+of ~.0249E+00 1.2179E+01 

7 .232 6E+ 0 2 -1. 4673E+02 -7. 09 3~02 8 ~O.OE+~21.31E+02 
4.9867E+00 -1.0117E+00 -4. 890,9E+ob 5. 9984E"I-OQ---1'. 8569E+00 

1.3660E+02 -6. 3441E+02~2 .o08kE+0~02 1.1002E+03 
~ / 

9.4182E-01 -4. 3741E+00 -;1 .3846E+OIl---5~,9E+00 7. 5854E+00 

-9.2890E+01 -4. 252~'3~'98E~03 3. 3238E+02 7.1751E+01 
/ \" -6. 4046E-01 79321E+,00 -2. 5165'E+01 2. 2917E+00 4. 9470E-01 

.-9.8737E+01 ,:,4 . 16hEIo2 -~"I-03 3 .1788E+02 3. 7454E+01 .... . L 
-6.8077E-01 -2'. 8725E+0·0~-2_. 51HE+01 2.1917E+00 2. 5823E-Ol 

-9.41-3'1:E:t-O.1 -4 .~'3E+~3 ~lE+03 3. 2680E+02 6. 4299E+01 
/' --.....:.... " /--6. 4901E-01 -2-",9022E+~-2. 5263E+01 2. 2532E+00 4. 4333E-01 

1.~~1~1.~03 -1.9467E+03 1.1924E+03 2.8318E+02 

7. 957,\E-.0'I ?/4'2.5SE+00 -1.3422E+01 8. 2212E+00 1.9524E+00 

11 -1.3645E+02 -9.4973E+02 -8.9267E+02 8.1328E+02 1.2708E+03 

~~0~~26.5482E+00 -6.1548E+00 5.6074E+00 8.7617E+00 

1,2 5. 2~24E+01 -9.4 773E+02 -9. 1087E+02 1.0002E+03 1-.3404E+03 

~ '" 3\ 6HS-E-01 -6. 5344E+00 -6. 2802E+00 6. 8958E+00 9. 2418E+00 , "r~> G~300E+02 -3.2130E+02 -9.0820E+01 5.4430E+02 7.2602E+02 
1.5375E+00 -2.2153E+00 -6.2618E-01 3.7528E+00 5.0058E+00 

14 1.3252E+02 -3.9930E+02 -1 .. 1370E+02 5.3182E+02 1.0087E+03 
9.1370E-01 -2.7531E+00 -7.8397E-01 3.6668E+00 6.9549E+00 

15 1.1359E+03 -1.0977E+03 -1.3975E+02 2.2336E+03 3.7502E+03 
7.8318E+00 -7.5682E+00 ~9.6357E-01 1.5400E+01 2.5857E+01 
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16 *4.0025E+02 -8.1347E+02 -2.1639E+02
2.7596E+00 -5.6087E+00 -1.4920E+00

1. 2137E+03
8.3683E+00

7.2250E+02
4. 9815E+00

1.9729E+03
1. 3602E+01

1.2458E+03
8.5893E+00

17 1.7410E+02 -5.4840E+02

1.2004E+00 -3.7811E+00
8. 3927E+01
5.7865E-01

18 5.3151E+01 -2.8638E+02 1.3683E+02
3.6646E-01 -1.9745E+00 9.4340E-01

19 1.6120E+02 -4.2736E+02
1.1114E+00 -2.9466E+00

1. 4700E+01
1.0135E-01

20 2.2062E'+02 -5.5675E+02 -2.9471E+00
1.5211E+00 -3.8386E+00 -2.0319E-02

3.3953E+02 5.7797E+02
2.3410E+00 3.9850E+00

5.8856E+02 9.7,153E+02

4.0580E+00 6<69085 0 0

7.7737E+02 1\4461E+03
5.3598E+00 9 9708E+00

2 .3 8 37\+0 1.3049E+ 07E 11 49\ \1/'2643E-01 8.9970E-02>

<6.1347E+01 1.4393E+02

4 :2297E0-1-/ 9. 92'35E-01

21 2.6991E+01
1. 8610E-01

3. 1542E+00
2. 1748E-02

1. 3309E+01
9. 1761E-02

22 9.8883E+00 -5.1459E+01 -9
6.8177E-02 -3.5480E-01 -6

Allowable Stress for Load Cas4

LOC Tmax Tave Sm
7-1(degF) (degF) (,ks

1 300.10 300.06 2-0.00
2 299.25 298.68 2"0,00
3 299.07 298.88 20.00 _
4 30,0.46 300.44 20.00
5 300.64 /300..1 2o0.00
6 300.78 300.69 20.00
7 300.54 300.40 2.0.00
8 300.30 300-16 20".0'0
9 300.14 300\00 202o<00/ \~, •

10 /300.13 299.98 20.00
11 300.30\ 300.08 20.00
12 30\b.76 300.49ý 20.00

299.55
3'01. 02

300.92
300.90
300.88
300.93
301.40
299.31
301.18

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

22'. 40
22.40
22.40
22.40
22.40
22.40
23.60
22.40
22.40
23.60
23.60
22.40
22.40
22.40
22.40
22.40
22.40
23.60
22.40

61.80
66.30
66.30
61.80
61.80
61.80
61.80
61.80
61.80
66.30
61.80
61.80
66.30
66.30
61.80
61.80
61.80
61.80
61.80
61.80
66.30
61.80

19 \300. 96
20 3-01.48

21 299.33
22 301.28
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16 4.0025E+02 -8.1347E+02 -2.1639E+02 1.2137E+03 1.9729E+03 
2.7596E+00 -5.6087E+00 -1.4920E+00 8.3683E+00 1.3602E+Ol 

17 1.7410E+02 -5.4840E+02 8.3927E+Ol 7.2250E+02 1.2458E+03 
1.2004E+00 -3.7811E+00 5.7865E-Ol 4.9815E+00 8.5893E+00 

18 5.3151E+Ol -2.8638E+02 1.3683E+02 3.3953E+02 5.7797E+02 
3.6646E-Ol -1.9745E.+00 9.4340E-Ol 2.3410E+00 3.9850E+00 

19 1. 6120E+02 -4. 2736E+02 1. 4700E+Ol 5. 8856E+02 9. n53E+02 
1.1114E+00 -2. 9466E+00 1.0135E-Ol 4. 0580E+00 6.(698S'E+-00 < V 2.2062E+02 -5.5675E+02 -2.9471E+00 7.7737E/0< 1~4461E+0) 

1.5211E+00 -3.8386E+00 -2.0319E-02 5.3598E+00"'9.9~E+00 

20 

21 2.69nE+Ol 3.1542E+OO 1. 3309E+Ol 2. 3B3~~1 0s~49E"O~> 
1.8610E-Ol 2.1748E-02 9.1761E-02 ~6~E-Ol~.99~OE-02 

9.8883E+00 -5.1459E+Ol -9. 2235E+OP <6.1347E+Ol 1.4393E+02 
6.8177E-02 -3. 5480E-Ol -6. 3594E(OQ 4~297E~O-L/'9. 92'~5E-Ol 

22 

. (~ 
Allowable Stress for Load C/s€~lr 
- - - - - -- - - - - - - - - - - - - - - - - - - - ~- ~ - -~-

Tmax Tave Sm" ~ Sy 
(deg_F) (deg F) (rks~ '(ksi) 

-;~~~~~ -;~~~~~/;-~~ L;;~~ 
(! :::--::--... 

2 299.25 298. 68~2'OvOO 23. 6-~ 
3 2 99 . 07 2 9 8 . 8 8 2 0 . 0 0______________.2 3 . 6-0 
4 30.0.46 300.44 20. Ob) 22.(40 

5 300. 64 \3'00,"~1 2.0.00 22.40 
6 300.78 300. 69~20>'~0 22. 4q 
7 3 00 . 54 3 O\O~ 0 2_0 ..... : .. .0 0 22 . 40 
8 3 0 0 . 3 0 3 0 0" 1 ~ 2 0 . 0'0 2 2 . 4 0 
9 30'0.14 300.\00 ~O.(OO 22.40 

10 {00~3 299.98~ 20.00 23.60 
11 3 00 . 3'Q 3\00 . 08 2 0 . 00 22 . 40 
12 30'0,. 76 3~0. 40 20.00 22.40 

LOC 

1 

23.60 
14 299. 59~299. 55 20.00 23.60 

\ \ / 

15~.30'1. 0[> 3-01. 02 20.00 22.40 
16 ~~~0.93 300.92 20.00 22.40 
l~J 3"00,, .. 91 300.90 20.00 22.40 
18 30D.90 300.88 20.00 -22.40 
19 3 ~Q>. 9 6 3 0 0 . 9 3 2 0 . 0 0 2 2 . 4 0 
20 ~01.48 301.40 20.00 22.40 
21 299.33 299.31 20.00 23.60 
22 301.28 301.18 20.00 22.40 

61. 80 
66.30 
66.30 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
66.30 
61. 80 
61. 80 
66.30 
66.30 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
66.30 
61. 80 
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Table 2-135. Load Case 115, Fire at 150 Minutes, 100 0F, Maximum Decay Heat,
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma 1 Sigma2 Sigma_3 Pm Pb

1 1.5518E+01 -3.3632E+01 -9.5093E+00 4.9150E+01 8.3368E+01
1.0699E-01 -2.3189E-01 -6.5565E-02 3.3888E-01 5.7480E01

2 1.6226E+01 -3.7864E+01 -3.8163E+00 5.4090E+01 0.06E+01

1.1188E-01 -2.6106E-01 -2.6313E-02 3.7294E-0,1 6\8262E-1,

9.8106E+00 -2.3442E+01 -9.1182E+00 3.3253E+01 5,.52&6E+01•\ \ \_n

6.7642E-02 -1.6163E-01 -6.2867E-02 2.2927E-01 3.8105E-01

4 6.6368E+02 -4.0628E+02 -4.0251E+02 o1.70OE+03 i.8912E+03
4.5759E+00 -2.8012E+00 -2.7752E+0' 7.3771E+00 1.3039E+01

5 6.9898E+02 -1.6733E+02 -7.1369E+02 8.6632E+02 3ýr7660E+02
4.8193E+00 -1.1537E+00 -4.9207E+00 5.9731E00J 2.5966E+00

6 1.2985E+02 -6.4627E+02 0 22E+03 7.7612E+02 1.1272E+03
8.9528E-01 -4.4559E+00 .3804E+01 ---5.3512E+00 7.7721E+00

7 -9.8961E+01 -4.2229E+02 -3.6009E+03 3.2333E+02 7.1798E+012/ ' \
-6.8231E-01 -2.9116E+,00 -2.4827E+01 2.2293E+00 4.9503E-01

8 -1.0471E+02 */.13ý84E)+02 -3.5940EIF03 3.0914E+02 3.8038E+01\ /
-7.2192E-01 -2\8534E+00--2-.4780E+01 2.1314E+00 2.6226E-01

9 -1.00/24'02 -4.1809E+02-,3.6167E+03 3.1785E+02 6.4210E+01
-6.9112E-01 -2-.8826E+00 -2.4936E+01 2.1915E+00 4.4271E-01

10 1.07ý4E+.02 -l.0699E+03 -1.9220E+03 1.1769E+03 2.8603E+02\ \/

7.80E-4-7/3'7-65E+00 -1.3252E+01 8.1145E+00 1.9721E+00

11 -1.3693E+02 -9.4598E+02 -8.8570E+02 8.0905E+02 1.262.6E+03
-9.44,10E101 -6.5223E+00 -6.1067E+00 5.5782E+00 8.7055E+00

1•2 5.1418E+01 -9.4574E+02 -9.0962E+02 9.9716E+02 1.3321E+03
53\545,1'-01 -6.5207E+00 -6.2716E+00 6.8752E+00 9.1843E+00

13 2)1784E+02 -3.3026E+02 -9.6322E+01 5.4811E+02 7.1540E+02

> 1.5020E+00 -2.2771E+00 -6.6411E-01 3.7791E+00 4.9325E+00

14 1.3208E+02 -4.1242E+02 -1.2303E+02 5.4450E+02 1.0297E+03
9.1068E-01 -2.8435E+00 -8.4824E-01 3.7542E+00 7.0998E+00

15 1.1362E+03 -1.0903E+03 -1.3158E+02 2.2265E+03 3.7375E+03
7.8337E+00 -7.5173E+00 -9.0718E-01 1.5351E+01 2.5769E+01 0

2-300 AOS Radioactive Material Transport Packaging System Safety Analysis Report

for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

Table 2-135. Load Case 115, Fire at 150 Minutes, 100°F, Maximum Decay Heat, 
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-025 

Stress (psi/MPa) 

Location Pm Pb 

I 2-300 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.5518E+Ol -3.3632E+Ol -9.5093E+00 4.9150E+Ol 8.3~68E+Ol 
/ 

1.0699E-Ol -2.3189E-Ol -6.5565E-02 3.3888E-Ol ~7480E-Ol 

1.6226E+Ol -3.7864E+Ol -3.8163E+00 5.4090E+Ol «.90~~)01 
1. 1188E~01 -2. 6106E-Ol -2. 6313E-02 3.72 9:?(:),1 6'.82 62E-or 

9.8106E+00 -2. 3442E+Ol -9.1182E+00 3. 3253E+0~5,.~o6E+~~ 
6.7642E-02 -1.6163E-Ol -6. 2867E-02 2. 2927E~Ol 3 ~8'105'E~ 

6.6368E+02 -4.0628E+02 -4.0251E+02 ~00E+0~i.8~2E+03 A~1.07(, \ J 

4.5759E+00 -2.8012E+00 -2.775~01 7~71E+~1.~9E+Ol 

6.9898E+02 -1.6733E+02 -7. 136i9E+Of 8. 663~+02 }0660E+02 
4.8193E+00 -1.1537E+00 -4.920\E+00 5.9731E~OO~2.5966E+00 

1.2985E+02 -6.4627E+02~2.0022E+0~02 1.1272E+03 
~ / 

8.9528E-Ol -4.4559E+00 -1.3804E+oa---5.3512E+00 7.7721E+00 

-9.8961E+Ol -4. 222~3~09EJ>+03 3 ~3E+02 7.1798E+Ol 
/ \" 

-6. 8231E-Ol 791168+000 -2. 4827'E+Ol 2. 2293E+00 4. 9503E-Ol 

-1.0471E+02 ~.13~E~2 ~~+03 3.0914E+02 3.8038E+Ol 
-7.2192E-Ol -2'. 8534E+00-:--2,. 4780E+Ol 2. 1314E+0 0 2.622 6E- 0 1 

-1. 00,z~02 -4 .~'9E+~3 ~7E+03 3.1785E+02 6. 4210E+Ol 
-6 . .g"l12E-Ol":::-2' __ 8826'E+~L2. 4936E+Ol 2.1915E+00 4. 4271E-Ol 

1. ~\04E~1. ~03 -1.9220E+03 1.1769E+03' 2. 8603E+02 
7.380\E-0-:[ -7/3'7-65E+00 -1.3252E+Ol 8.1145E+00 1.9721E+00 

11 ~~: 3693E+02 (..4598E+02 -8. 8570E+02 8. 0905E+02 1. 262.6E+03 
~ 4l!.10E\~?,-6. 5223E+00 -6.1067E+00 5. 5782E+00 8. 7055E+00 

~2 5.1~~01 -9.4574E+02 -9.0962E+02 9.9716E+02 1.3321E+03 
~ ~ 3\ 545/rE-Ol -6. 5207E+00 -6. 271,6E+00 6. 8752E+00 9.1843E+00 

o 't~> G~784E+02 -3.3026E+02 -9.6322E+Ol 5.4811E+02 7.1540E+02 
1.5020E+00 -2.2771E+00 -6.6411E-Ol 3.7791E+00 4.9325E+00 

14 1.3208E+02 -4.1242E+02 -1.2303E+02 5.4450E+02 1.0297E+03 
9.1068E-Ol -2.8435E+00 -8.4824E-Ol 3.7542E+00 7.0998E+00 

15 1.1362E+03 -1.0903E+03 -1.3158E+02 2.2265E+03 3.7375E+03 
7.8337E+00 -7.5173E+00 -9.0718E-Ol 1.5351E+01 2.5769E+Ol 
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16 4.0008E+02 -8.0848E+02 -2.2400E+02
2.7584E+00 -5.5743E+00 -1.5444E+00

1.2086E+03
8.3327E+00

7.2239E+02
4.9807E+00

1.9649E+03
1.3548E+01

1.2470E+03
8.5975E+00

17 1.7468E+02 -5.4771E+02
1.2044E+00 -3.7763E+00

18 5.2879E+01 -2.8596E+02
3.6459E-01 -1.9717E+00

19 1.6020E+02 -4.2797E+02
1.1046E+00 -2.9508E+00

7.3753E+01
5. 0851E-01

1.4307E+02
9. 8641E-01

2. 1833E+01
1. 5053E-01

20 2.1703E+02 -5.5721E+02 -1.9715E+00
1.4964E+00 -3.8418E+00 -1.3593E-02

21 2.0537E+01 -3.6108E+00 '3.0393E-01
1.4159E-01 -2.4896E-02 2.0955E-03

3.3884E+02 5.7621E+02
2.3362E+00 3.9728E+00

5.8818E+02 9.7'143E+02
4.0553E+00 6<69 7'8 00

7.7424E+02 1 4411E+03
5.3382E+00 9.9.357E+00

2. 4 147E+01 .482E+ 01
1'26649E-d"1 9.77,80E-02>

< \ 9 \5.4599E+01 1.3022E+02

3'N7644E'01 -8. 971'80E-01

22 7.6666E+00 -4.6932E+01 -7.6403E+
5.2860E-02 -3.2358E-01 -5.2678E6-

Allowable Stress for Load Cas& 115/ 1l

LOC Tmax Tave Sm Sy
(degF) (degF) (,ksi) (ksi)

1 298.71 298.58 2,0.00 23.6\0
2 298.00 297.31 2oj'o 23.6-0
3 297.84 297.54 20.00 23.6-0

e
4 299.17 299.15 20.00 2o3./60
5 299.41 f99-.37 2,0.00 23.60
6 299.57 ,299.48 ý20.00 23.60
7 299.33 299 19 2.0 .00 23.60
8 299.10 \298.96 20.0'0 23.60
9 298.96 \298\8-3 20.00 23.60

10 299:07 ,298.89 20.00 23.60

11 299.26 299.05 20.00 23.60
12 \299%"77\ 299.50' 20.00 23.60

66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
61.80
66.30
66.30

18'
19
20
21
22

29'8. 56/
,299. 61

299.60
299.62
299.67
299.72
300.23
298.33
299.53

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

23.60
23.60
23.60
23.60
23.60
23.60
23.60
22 .40
23.60
23.60

299. 76
3'00.31

298.36
299.55
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16 4.0008E+02 -8.0848E+02 -2.2400E+02 1.2086E+03 1.9649E+03 
2.7584E+00 -5.5743E+00 -1.5444E+00 8.3327E+00 1.3548E+01 

17 1.7468E+02 -5.4771E+02 7.3753E+01 7.2239E+02 1.2470E+03 
1.2044E+00 -3.7763E+00 5.0851E-01 4.9807E+00 8.5975E+00 

18 5.2879E+01 -2.8596E+02 1.4307E+02 3.3884E+02 5.7621E+02 
3.6459E-01 -1.9717E+00 9.8641E-01 2.3362E+00 3.9728E+00 

19 1.6020E+02 -4.2797E+02 2.1833E+01 5.8818E+02 9.?143E+02 
1.1046E+00 -2. 9508E+00 1.5053E-01 4. 0553E+00 6~697'8UOO < V 2.1703E+02 -5.5721E+02 -1.9715E+00 7.7424E+02 1~4411E+03 

1. 4964E+00 ~3. 8418E+00 ~ 1. 3 59 3E~ 02 5.33 82":0 O~93 5 7E+ 00 
20 

21 

22 

2.053 7E+0 1 ~3. 610 8E+0 0 '3. 03 93E~ 01 2 . 414 ~'Q.1 1. 4~E,-0 ~> 
1.4159E-01 -2. 4896E-02 2. 0955E-03 J!.'6~E-01~. 77'rE-02 

7.6666E+00 -4. 6932E+01 -7. 6403E+OP <5. 4599E+01 1.3022E+02 
5 .2860E~02 ~3. 2358E~01 ~5. 267("",00 3,q~~?~OE~01 

~= =~~~~=~ -:=~~~~- =~~ -~~~~ -=~~=~,:[ 
Tmax Tave Sm ~ S; 

~ ~~:-=-~ ~ (deg_F )0r~ (k~) 
LOC 

1 298.71 298.58 ~O.OO 
( I 

2 298.00 297. 31~2'Ov00 . '7 
3 297.84 297.54 20.09 _________ 23.6-0 

4 299.17 299.15 20.00) 23.(60 
5 299.41 \2'99," 37 2,0.00 
6 299.57 299 .48",,,,}~~0 
7 299. 33 29-?~9 2.0--:...00 
8 299 . 10 298 . 96;> 2 0 . 0'0 
9 29'8 . 96 298 \8'3 /,,~.p(0 0 

10 <299':-07 298.89./ 20.00 
11 299.2'6 2\99.05 20.00 

12 29~\~7~2~1.5i> 20.00 

<
n~ :\~ 8 '\1'8 2< 8\,.7'1 20. 00 
14 -"Z\8. 6,~"" 2~8. 56 20.00 
15~'299 'jj)2\ ~299. 61 20.00 
16 ~"--2~9.62 299.60 20.00 
1~7 2~9, 64 299.62 20.00 
18 '298.69 299.67 20.00 
19 2 9 9>. 7 6 2 9 9 . 7 2 2 0 . 0 0 

/ 
20 ~00.31 300.23 20.00 
21 
22 

298.36 
299.55 

298.33 
299.53 

20.00 
20.00 

23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
23.60 
22.40 
23.60 
23.60 

66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
61. 80 
66.30 
66.30 
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Table 2-136. Load Case 116, Fire at 180 Minutes, 100 0F, Maximum Decay Heat,
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model'AOS-025

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 1.8733E+01 -4.0346E+01 -I.1783E+01 5.9079E+01 9.9445E+01

1.2916E-01 -2.7818E-01 -8.1238E-02 4.0733E-01 6.8565E-01

2 1.9955E+01 -4.5269E+01 -4.6036E+00 6.5224E+01 <1.2375E+02

1.3759E-01 -3.1212E-01 -3.1741E-02 4.4971E-0.1 8%5324E-0i

1.2397E+01 -2.9697E+01 -1.0593E+01 4.2094E+01 7N.105'2E+01
8.5474E-02 -2.0475E-01 -7.3034E-02 2.9023E-01 4.8.989E-01

4 6.5331E+02 -4.2277E+02 -3.9173E+02 1.076\1E+03 1.9220E+03

4.5044E+00 -2.9149E+00 -2.7009E+040 7.4193E+00 1.3252E+01

5 6.6974E+02 -1.7703E+02 -7 -009ý9E+012 8.467\7,E+02 4Yz3271E+02

4.6177E+00 -1.2206E+00 -4.833U+00 5.8382E+00 2.9834E+00

6 1.2286E+02 -6.3942E+02 -1.9 5'5E+03 7.6229E+02 1.1183E+03
8.4710E-01 -4.4087E+00 -ý13482E+-05--5.2555,8E+00 7.7105E+00

-1.0042E+02 -4.11,73E+02 -3.49'45E+03 3.1131E+02 7.1149E+01
/ \ \N

-6.9235E-01 -2.8388E-+,00 -2.4094,E+01 2.1464E+00 4.9055E-01

<//

8 -1.0598E+02 <ý0357E+/02- -3.4882EIý03. 2.9759E+02 3.8449E+01

-7.3068E-01 -2%.785E+00-----2.4051IE+01 2.0518E+00 2.6510E-01

9 -1.01.68+'-0-2 -4.076"4E+02,-3.5104E+03 3.0596E+02 6.3670E+01
-7.0"106E-013"-2-.,8106EC+00 -/2.4203E+01 2.1095E+00 4.3899E-01

10 9.93,84E--01 ,-1.0417E+03 -1.8658E+03 1.1411E+03 2.8328E+02

6.8523E-0-1 -7.1"82'2E+00 -1.2865E+01 7.8675E+00 1.9532E+00

11 -1.3494E+02 -9 2397E+02 -8.6373E+02 7.8903E+02 1.2264E+03
-9.3041E\-01 -6.3705E+00 -5.9552E+00 5.4401E+00 8.4558E+00

1-2 4.9-178E±01 -9.2469E+02 -8.9062E+02 9.7387E+02 1.2946E+03
3\3980/7E-01 -6.3755E+00 -6.1406E+00 6.7146E+00 8.9260E+00

3 20742E+02 -3.3111E+02 -9.7891E+01 5.3853E+02 6.8988E+02
1.4301E+00 -2.2829E+00 -6.7494E-01 3.7130E+00 4.7566E+00

14 1.2639E+02 -4.1269E+02 -1.2321E+02 5.3908E+02 1.0175E+03
8.7145E-01 -2.8454E+00 -8.4947E-01 3.7168E+00 7.0152E+00

15 1.1263E+03 -1.0762E+03 -1.2546E+02 2.2025E+03 3.6969E+03
7.7654E+00 -7.4202E+00 -8.6502E-01 1.5186E+01 2.5489E+01

2-302 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-136. Load Case 116, Fire at 180 Minutes, 100°F, Maximum Decay Heat, 
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model'AOS-02S 

Stress (psi/MPa) 

Location Pm Pb 

I 2-302 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.8733E+Ol -4.0346E+Ol -1.1783E+Ol 5.9079E+Ol 9.9445E+Ol 
/ 

1.2916E-Ol -2.7818E-Ol -8.1238E-02 4.0733E-Ol 6.8565E-Ol 

1.9955E+Ol -4. 5269E+Ol -4. 6036E+00 6. 5224E+Ol {.2~'~)02 
1.3759E-Ol -3.1212E-Ol -3.1741E-02 4. 497:.?'O.\8".~4E-0;r 

1.2397E+Ol -2. 9697E+Ol -1.0593E+Ol 4. 2094E+Ol 7,.105'2E+~~ 
8.5474E-02 -2.0475E-Ol -7.3034E-02 2.9023E~Ql 4~8.989'E:~ 

6.5331E+02 -4. 2277E+02 -3. 9173E+02 66'1E+0~1. 9bOE+03 
A ~1.07E "- 1 I 

4.5044E+00 -2. 9149E+00 -2. 700;?010 7~93E~. j52E+Ol 

6.6974E+02 -1.7703E+02 -7. 0099E+OQ 8. 467,7E+02 4,(3271E+02 
4.6177E+00 -1.2206E+00 -4. 833\lE+ob 5. 8382E'l-00~. 9834E+00 

1.2286E+02 -6. 3942E+02 ~'51E+0~02 1.1l83E+03 
8.4710E-01 -4. 4087E+00 ~: ~~82E+01l-----5. 255.8E+00 7, 7105E+00 

-1. 0042E+02 -4'1l/l~'3~'45E~03 3~lE+02 7.1l49E+01 
/ \ "-

-6.9235E-01 -2. 83?E+,OO -2. 4094'E+Ol 2, 1464E+00 4. 9055E-01 

-1. 059 BE+02 ~ 03 57,E102 -~. a 3 2 ,975 9E+02 3 . B449E+ a 1 
-7.3068E-01 -2". 7825E+00--.2~'IE+Ol 2. 0518E+00 2. 6510E-01 

-1.01.6W-02 -4 .S'4E+~3. 5104E+03 3. 0596E+02 6. 3670E+01 
-7. o106E-01-:::'2'",8106'E:+~L2. 4203E+01 2.1095E+00 4. 3899E-01 

9.~~4~1.~03 -1.8658E+03 1.1411E+03 2.8328E+02 

. 6. 852\E-M ?/r8-22E+00 -1.2865E+01 7. 8675E+00 1.9532E+00 

11 -1.3494E+02 S9.2397E+02 -8.6373E+02 7.8903E+02 1.2264E+03 

~3'o41E~-6.3705E+00 -5.9552E+00 5.4401E+00 B.455BE+00 

1,2 4. 9,1 ~01 -9. 2469E+02 -8. 9062E+02 9. 7387E+02 1.2946E+03 

~ ~ 3\3~O/l~-01 -6.3755E+00 -6.1406E+00 6.7146E+00 8.9260E+00 , ~~> G~742E+02 -3.3111E+02 -9.7891E+01 5.3853E+02 6.8988E+02 
1.4301E+00 -2.2829E+00 -6.7494E-Ol 3.7130E+00 4.7566E+00 

14 1.2639E+02 -4.1269E+02 -1.2321E+02 5.3908E+02 1.0175E+03 
8.7145E~01 -2.8454E+00 -8.4947E-01 3.7168E+00 7.0152E+00 

15 1.1263E+03 -1.0762E+03 -1.2546E+02 2.2025E+03 3.6969E+03 
7.7654E+00 -7.4202E+00 -8.6502E-01 1.5186E+01 2.5489E+01 
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16 3.9629E+02 -7.9816E+02 -2.2650E+02
2.7323E+00 -5.5031E+00 -1.5617E+00

1. 1945E+03
8.2355E+00

7 . 1553E+02

4.9334E+00

1.9422E+03
1. 3391E+01

1.2358E+03
8.5204E+00

17 1.7336E+02 -5.4217E+02
1.1953E+00 -3.7381E+00

18 5.2126E+01 -2.8296E+02
3.5939E-01 -1.9509E+00

19 1.5790E+02 -4.2465E+02
1.0887E+00 -2.9278E+00

6. 7151E+01
4. 6299E-01

1.4674E+02
1. 0117E+00

2. 7269E+01
1. 8801E-01

20 2.1212E+02 -5.5251E+02 -1.9177E+00
1.4625E+00 -3.8094E+00 -1.3222E-02

21 1.9112E+01 -7.1202E+00 -4.4125E+00
1.3177E-01 -4.9092E-02 -3.0423E-02

3.3508E+02 5.6906E+02
2.3103E+00 3.9236E+00

5. 8255E+02 9.6,251E+02

4.0165E+00 6<'636,-'3'00

7.6463E+02 10 4238E+03
5.2719E+00 9.8.167E+00

2.6232E\+01\-1.6186+01I'.8,086E -0 1\ý 0. 16E-,

<5.1\121E+01 1.1992E+02
3\>5 2 4 6E \0-1-8. 26'8'3E -0 1

22 8.3575E+00 -4.2763E+01 -3.
5.7623E-02 -2.9484E-01 -2.

Allowable Stress for Load Cask/

LOC Tmax Tave Sm
(degF) (degF) ('_si)

1 296.02 295.85 2,0.009
2 295.40 294.68 20800
3 295.20 294.85 20.009---
4 296.50 296.48 \20.00
5 296.78 296,.74 2,0.00
6 296.95 296.8'5 20.007 296.73 \296.59 •20.•00
8 296.52 \2 6\38?• 20.00

9 296.38 296\25 20o00
10 296Ž50 296.32/ 2'0.00
11 296.71 296.49 20.00
12 ý297Ž..22\ 296.95ý 20.00

2§5.99
ý29 6.82

296.87
296.90
296.99
297.06
297.59
295.66
296.62

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

23< 60
23.60
23.60
23.60
23.60
23.60
23 .60
23 .60
23.60
23.60
23.60
23.60
23.60
23 .60
23.60
23.60
23.60
23.60
23.60

66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30
66.30

19 \297/. 09
20 297.68

21 295.72
22 296.66
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16 3.9629E+02 -7.9816E+02 -2.2650E+02 1.1945E+03 1.9422E+03 
2.7323E+00 -5.5031E+00 -1.5617E+00 8.2355E+00 1.3391E+01 

17 1.7336E+02 -5.4217E+02 6.7151E+01 7.1553E+02 1.2358E+03 
1.1953E+00 -3.7381E+00 4.6299E-01 4.9334E+00 8.5204E+00 

18 5.2126E+01 -2.8296E+02 1.4674E+02 3.3508E+02 5.6906E+02 
3.5939E-01 -1.9509E+00 1.0117E+00 2.3103E+00 3.9236E+00 

19 1.5790E+02 -4.2465E+02 2.7269E+01 5.8255E+02 9.6251E+02 
1.0887E+00 -2.9278E+00 1.8801E-01 4.0165E+00 6(636~~00 

20 
<V 

2.1212E+02 -5.5251E+02 -1.9177E+00 7.6463E+02 1~4238E+03 

1. 462 5E+0 0 -3.8 094E+0 0 -1. 322 2E- 02 5.2 719.(0 O~ 8167E+"0 

21 

22 

1. 9112E+01 -7.1202E+00 -4. 4125E+00 2. 623~~1 1. 6~,\01) 
1.3177E-01 -4. 9092E-02 -3. 0423E-02 J!.'8~E-01~ . l1'rE- O,J: 

8.3575E+00 -4. 2763E+01 -3. 4326E+OP <5. 1121E+01 1.1992E+02 
5.7623E-02 -2. 9484E-01 -2. 3667E,(OQ 3~5246E:::0,l~8. 26,bE-01 

( ~ 
Allowable Stress for Load cas~~16 

LOC 
,,:~------::::--------~---~:; 
~~~=~~~ (deg_F )/(/~ (k~) 

1 296.02 295.85 ~O.OO 
( I 

2 295.40 294. 68~2'OvOO . 7 
3 2 9 5 . 2 0 2 94 . 8 5 2 0 . 0 9 ___________ 2 3 . 6'0 
4 296.50 296.48 20.00) 23(60 
5 296 . 78 \2'9 6<Z,4 2.0 . 00 23 . 60 
6 296.95 296. 85~2~Q...o 23.60 
7 296. 73 29\6~9 2,0,-.:,00 23.60 
8 2 9 6 . 52 2 9 6 . 3 8) 2 0 . 0'0 2 3 . 6 0 
9 29'6.38 296\2'5 ~O(OO 23.60 

10 <{96~50 296.32~ 20.00 23.60 
11 296.7i~ i96.49 20.00 23.60 
12 297~~2 ~2~~.9i> 20.00 23.60 

<
T3~Q 9 6 ~2-;L Q 9 6\.1./4 20. 00 23 . 60 
14 2\96. i).3~2'9'5 :99 20.00 23.60 

\ \ / 

15~.29'6'il) 8 296.82 20.00 23.60 
16 ~~296.90 296.87 20.00 23.60 

" 1..7 2 9 6 ....... ,9 3 2 9 6 . 9 0 2 0 . 0 0 2 3 . 6 0 
1 ~ 2'9,7 . 02 296 . 99 20 . 00 23 . 60 
19 ~29». 09 ' 297.06 20.00 23.60 
2 0 2'97 . 68 2 9 7 . 59 2 0 . 0 0 2 3 . 6 0 
21 
22 

295.72 
296.66 

295.66 
296.62 

20.00 
20.00 

23.60 
23.60 

66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
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Table 2-137. Load Case 301, 30-ft. Head-On Drop,
Hypothetical Accident Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma 1 Sigma_2 Sigma_3 Pm Pb

1 -1.2710E+02 -5.6472E+03 -1.0106E+03 5.5201E+03 1.7801E+03

-8.7636E-01 -3.8936E+01 -6.9678E+00 3.8060E+01 1.2274E+01

5.8425E+01 -3.7447E+03 -2.4691E+02 3.8031E+03 2.524'9+02

4.0283E-01 -2.5818E+01 -1.7024E+00 2.6221E+0.1 1\7408E+0O

3 -7.0689E+00 -3.3916E+03 3.7189E+00 3.3846E+03 7,.083\1E+02
_\ \

-4.8739E-02 -2.3385E+01 2.5641.E-02 .2.3336E+01 4.8837E+00

4 9.8095E+02 -8.9436E+03 -2.7161E+03 ' 9.\924,6E+0\34.54ý07E+03

6.7634E+00 -6.1664E+01 -1.8727E+0~IN 68427E+01 3 .1307E+01

5 -7.2912E+01 -2.9612E+03 -1.1457E+03 2.83E+03 3/3345E+03

-5.0271E-01 -2.0417E+01 -7.899,2E+00 1.9914Eý0-1 2.2990E+01

6 -5.8621E+02 -3.10904E+03 -1.579E+03 2.ý5042Eý+03 3.4496E+02

-4.0418E+00 -2.1308E+01 -7.9832E+00--1.72/66E+01 2.3784E+00

7 -2.8897E+01 -2.39/7A1E+03 -. 2.55\75E+02 2.3682E+03 1.0696E+01

-1.9924E-01 -1.- 652/E-i01 -1.7633/E+00 1.6328E+01 7.3745E-02

8 -1.9148E+01 <2.5297E+03 -1.8228E:+02 2.5105E+03 9.3167E+00

-1.3202E-01 -1\7441E+0l----1..2568E+00 1.7309E+01 6.4237E-02

9 1.2769E+'0.0 -2. 16"7E+035.8569E+01 2.4179E+03 1.2066E-01

8.8041E-03 -1-.6662E+01 4.0382E-01 1.6671E+01 8.3190E-04

10 -7.21\6E+\02-6.2058E+03 -1.0681E+03 5.4843E+03 2.4764E+03

4.9743E+00 -4/27-8/7E+01 -7.3640E+00 3.7813E+01 1.7075E+01

1o5.5124 " °3719E+03 -5.7565E+02 3.9232E+03 1.4560E+03

3.80,07E400 -2.3249E+01 -3.9690E+00 2.7049E+01 1.0039E+01

"12 5.5720E+02 -5.5647E+02 4.5930E+02 1.1137E+03 2.2830E+03

3\841,17E+00 -3.8367E+00 3.1668E+00 7.6785E+00 1.5741E+01

1 3 81262E+02 -3.5225E+03 -3.4288E+02 4.3351E+03 2.7641E+03

5.6028E+00 -2.4287E+01 -2.3641E+00 2.9890E+01 1.9058E+01

14 9.1472E+02 -3.1487E+03 -1.4280E+02 4.0634E+03 1.3905E+03

6.3067E+00 -2.1710E+01 -9.8454E-01 2.8016E+01 9.5874E+00

15 3.7015E+02 2.5368E+02 3.4875E+02 1.1646E+02 7.0796E+01

2.5521E+00 1.7491E+00 2.4046E+00 8.0299E-01 4.8812E-01

2-304 AOS Radioactive Material Transport Packaging System Safety Analysis Report

for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, Rev. B

Table 2-137. Load Case 301, 30-ft. Head-On Drop, 
Hypothetical Accident Conditions of Transport - Model AOS-025 

Stress (psi/MPa) 

Location Pm Pb 

I 2-304 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-1.2710E+02 -5. 6472E+03 -1.0106E+03 5. 5201E+03 1.78.01E+03 
/ 

-8.7636E-01 -3.8936E+01 -6.9678E+00 3.8060E+01 ~274E+01 

5.8425E+01 -3.7447E+03 -2.4691E+02 3.8031E+03 ~.52~J;;:)02 
4.0283E-01 -2. 5818E+01 -1.7024E+00 2.6227°.1 1'-. 7408E+00 

-7.0689E+00 -3. 3916E+03 3. 7189E+00 3. 3846E+0~7,.~1.E+:~ 
-4.8739E-02 -2.3385E+01 2.5641E-02 2.3336E~Ol 4~8837~+~ 

9.8095E+02 -8. 9436E+03 -2. 7161'E+03 0,4'6E+0~. 5~7E+03 
, ~~. ~ ~ ~ " \ I 

6.763~E+00 -6.1664E+01 -1.872~01 6~27E+~3.~07E+01 

-7.2912E+01 -2. 9612E+03 -1.145?E+OB 2. 8883E+03 3 (3345E+03 
-5.0271E-01 -2. 0417E+01 -7. 899QE+ob 1. 9914E'l-O-1~. 2990E+01 

-5.8621E+02 -3. 0904E+03~9.kE+0~03 3. 4496E+02 
-4.0418E+00 -2 .1308E+01 -7~832E~+00----1~6E+01 2. 3784E+00 

-2.8897E+01 -2. 3~/7~'f' 55q~E+02 2. 3682E+03 1.0696E+01 
-1.9924E-01 -1.65(E+.01 -1.7633'E+00 1.6328E+01 7. 3745E-02 

-1.9148E+01 ~5291E~3 -~'02 2.5105E+03 9.3167E+00 
-1.32 02E- 0 1 -1". 7 441E+Q-1~-·L 2568E+00 1.73 09E+0 1 6.423 7E-02 

1.2J69E+'OO -2 .~.q{!+~5 :;:9E+01 2. 4179E+03 1.2066E-01 
8. 8041E-03':::h 6662E+~4. 0382E-01 1.6671E+01 8. 3190E-04 

-7.~6~6.~03 -1.0681E+03 5.4843E+03 2.4764E+03 
-4.974\E+0'0 -4/2"7·8/lE+01 -7. 3640E+00 3. 7813E+01 1.7075E+01 

11 5.5124E+02 ~.3719E+03 -5.7565E+02 3.9232E+03 1.4560E+03 

~8'o~\~)2.3249E+01 -3.9690E+00 2.7049E+01 1.0039E+01 

1~ 5.5~20E+02 -5.5647E+02 4.5930E+02 1.1137E+03 2.2830E+03 
~ ~ 3\8410~+00 -3.8367E+00 3.1668E+00 7.6785E+00 1.5741E+01 

" "r3~> 8;{262E+02 -3.5225E+03 -3.4288E+02 4.3351E+03 2.7641E+03 
5.6028E+00 -2.4287E+01 -2.3641E+00 2.9890E+01 1.9058E+01 

14 9.1472E+02 -3.1487E+03 -1.4280E+02 4.0634E+03 1.3905E+03 

15 

6.3067E+00 -2.1710E+01 -9.8454E-01 2.8016E+01 9.5874E+00 

3.7015E+02 2.5368E+02 3.4875E+02 1.1646E+02 7.0796E+01 

2.5521E+00 1.7491E+00 2.4046E+00 8.0299E-01 4.8812E-01 
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16 -1.8354E+00 -1.2804E+03 -6.0566E+02
-1.2655E-02 -8.8278E+00 -4.1758E+00

17 2.2805E+02 -1.4373E+03 -8.3880E+02
1.5723E+00 -9.9099E+00 -5.7833E+00

18 1.6400E+02 -2.8863E+03 -8.4525E+02
1.1307E+00 -1.9900E+01 -5.8278E+00

19 5.4636E+02 -2.6457E+03 -8.7429E+02
3.7670E+00 -1.8242E+01 -6.0280E+00

20 -2.7900E+02 -2.0105E+03 -1.1442E+03
-1.9237E+00 -1.3862E+01 -7.8892E+00

21 -3.1715E+02 -2.9377E+03 -3.2542E+02
-2.1866E+00 -2.0255E+01 -2.2437E+00

1.2785E+03
8. 8152E+00

1.6653E+03
1. 1482E+01

2. 4768E+01
1.7077E-01

1.2887E+03
8.8851E+00

3.0503E+03 2.6652E+03
2.1031E+01 1.8376E+01

3.1921E+03 
1.6,866 E+0)2.2009E+01 1Ký16 24E+0 1

1.7315E+03 1\,.5555E+03
1. 1938E+O01, ý10725E+0'1

2.6206E÷ý03 1.0970E+03
1/28068E+01 7.5633E+ 0>0

<4.4\513E+02N3.062)8E+02
3>'0690E>O0 -2. 11~'18E+00

22 6.0356E+02
4.1614E+00

1.5843E+02 6.0066E+
1.0924E+00 4.1414E+
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16 -1.8354E+00 -1.2804E+03 -6.0566E+02 1.2785E+03 2.4768E+01 
-1.2655E-02 -8.8278E+00 -4.1758E+00 8.8152E+00 1.7077E-01 

17 2.2805E+02 -1.4373E+03 -8.3880E+02 1.6653E+03 1.2887E+03 
1.5723E+00 -9.9099E+00 -5.7833E+00 1.1482E+01 8.8851E+00 

18 1.6400E+02 -2.8863E+03 -8.4525E+02 3.0503E+03 2.6652E+03 
1. 1307E+00 -1.9900E+01 -5.8278E+00 2.1031E+01 1. 8376E+01 

19 5.4636E+02 -2.6457E+03 -8.7429E+02 3.1921E+03 1.6'866E+03 
3.7670E+00 -1.8242E+01 -6.0280E+00 2.2009E+01 Y.1624E'":p01 

< V 20 -2.7900E+02 -2.0105E+03 -1.1442E+03 1.7315E+03 h.5555E+03 
-1.9237E+00 -1.3862E+01 -7.8892E+00 /" " . / 

1.1938E+01~O~E+0~ 

21 -3.1715E+02 -2.9377E+03 -3.2542E+02 2. 620~03 1. 0970E,0~) 
" " -2.1866E+00 -2.0255E+01 -2. 2437E+00 1!.'8~E+01,,\. 56'rE+O,0 

22 6.0356E+02 1.5843E+02 6. 0066E+OQ <4. 4513E+02 3. 0628E+02 
4.1614E+00 1.0924E+00 4.l4l4dOb 3""VY18E+00 
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Table 2-138. Load-Case 302, 30-ft. Side Drop + Slap-Down,
Hypothetical Accident Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Siga_1 Sigma_2 Sigma_3 Pn Pb

1 9.4893E+02 -1.9871E+03 -9.9572E+03 9.5453E+03 2.4 a11E+03
6.5426E+00 -1.3701E+01 -6.8653E+01 6.5813E+01 I.7038E+01

2 .81+3-2.4985E+03 -9 ..3168E+03 8.8039E+03 2./0D3E+03
7.4542E+00 -1.7226E+01 -6.4237E+01 6.0701E+0.1 1\-3812E+0iY

3 9.4839E+02 -1.9903E+03 -9.9989E+03 9.5942E+03\2,.488'7E+03
9~\ \

6.5389E+00 -1.3723E+01 -6.8940E+01 6.6150E+01 1.7.159E+01

4 1.0016E+03 4. .3070E+02 -4.0275E+03 <4.906,6E+0\35.3305E+02

6.9056E÷00 2.9696E+00 -2.7769E+011l 3.3830E+01 3 .6753E+00

5 1.1352E+03 6.8876E+02 -4.275o4E+0o3 5.4106E+03 16724E+02
7.8268E+00 4.7489E+00 -2.947ý8E+01 3.7305E+0-1- 1.1531E+00

9.8900E+02 3.8030E+02 8 4.99,9E+03 5.7569E+03 2.5883E+02
6.8189E+00 2.6221E+00 4404E+01--3 2E+01 1.7845E+00

7 3.5913E+03 2.0881E+03 5.36'08E+01 6.9674E+03 5.0985E+02/ ' \
2.4761E+01 1 4397E-i-.0 3.6961'E-01 4.8038E+01 3.5153E+00

8 3.7560E+03 <2.0873E+03 6.9143Ei-01 7.2378E+03 4.9772E+02
2.5897E+01 14391E+0-1-4 7672E-01 4.9903E+01 3.4317E+00

9 3.58,3'2+'-403 2.104'6E+03 5.2390E+01 6.9521E+03 5.1385E+02

2.ý5+1-l.51E0 3.6122E-01 4.7933E+01 3.5429E+00

10 1.81,04EO3 1i.3109E+03 -3.3947E+03 5.8531E+03 4.2236E+02

1.2482E+0 9/0'38,83E+00 -2.3406E+01 4.0356E+01 2.9121E+00

11 8.79'7%+02 -1 9265E+02 -5.0162E+03 5.4821E+03 1.9797E+03
6.0\6.57E\+00 )1.3282E+00 -3.4586E+01 3.7798E+01 1.3650E+01

1-2 3.19-985E+02 -7.0756E+01 -4.0533E+03 4.3540E+03 4.5490E+02
2\7'6.9'E+00 -4.8785E-01 -2.7946E+01 3.0020E+01 3.1364E+00

1 3ý 10747E+03 6.2898E+02 -4.0779E+03 5.1526E+03 2.1678E+02

7.4098E+00 4.3367E+00 -2.8116E+01 3.5526E+01 1.4947E+00

14 1.0738E+03 5.1677E+02 -4.0972E+03 5.1369E+03 3.7675E+02
7.4035E+00 3.5630E+00 -2.8249E+01 3.5418E+01 2.5976E+00

15 4.0828E+02 -7.5666E+01 -2.5203E+03 2.9761E+03 3.7616E+01
2.8150E+00 -5.2170E-01 -1.7377E+01 2.0520E+01 2.5935E-01

I 2-306 AOS Radioactive Material Transport Packaging System Safety Analysis Report

for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, Rev. B

Table 2-138. Load/Case 302, 30-ft. Side Drop + Slap-Down, 
Hypothetical Accident Conditions of Transport - Model AOS-025 

Stress (psi/MPa) 

Location Pm Pb 

I 2-306 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

9.4893E+02 -1.9871E+03 -9.9572E+03 9.5453E+03 2.4~I1E+03 

6.5426E+00 -1.3701E+01 -6.8653E+01 6.5813E+01 ~7038E+01 

1.0811E+03 -2.4985E+03 -9.3168E+03 8.8039E+03 ~.00~~)03 
7.4542E+00 -1.7226E+01 -6. 4237E+01 6. 070?0.\1".~2E+0;r 

9.4839E+02 -1.9903E+03 -9. 9989E+03 9. 5942E+03 2,,,488q~+~~ 
6.5389E+00 -1.3723E+01 -6. 8940E+01 6. 6150E).Q1 1.7,159E+ij 

1.0016E+03 4.3070E+02 -4.0275E+03 ~&6E+0~5.3~5E+02 , ~4.90E "- I J 

6.9056E+00 2. 9696E+00 -2. 7767°\ 3~30E+V3. 6753E+00 

1.1352E+03 6. 8876E+02 -4. 275'4E+OB 5. 410,6E+03 Li24E+02 
7.8268E+00 4. 7489E+00 -2. 947\8E+0~ 3. 7305E'l-oV1.1531E+00 

9.8900E+02 3. 8030E+02~4. 989.kE+0~03 2. 5883E+02 
v / 

6.8189E+00 2. 6221E+00 -3. 4404E+0!1----3_~2E+01 1.7845E+00 

3.5913E+03 2'088~5~'08Ei>ol 6.9674E+03 5.0985E+02 
~ \ "-

2.4761E+01 /43(E+-01 ~-01 4. 8038E+01 3. 5153E+00 

3.7560E+03 ~.0873E~3 6. 9143E'l-01 7.2378E+03 4.9772E+02 
2. 5897E+01 1".~lE+0-1---4_292'E-01 4. 9903E+01 3. 4317E+00 

3.58a'2E+-o3 2 .104'6E+~5. 2390E+01 6. 9521E+03 5.1385E+02 

2.~05~~.~~.6122E-01 4.7933E+01 3.5429E+00 

1. 8:b~4~-¥~~/ 1.31097+03 -3. 3947E+03 5. 8531E+03 4. 2236E+02 
1.248\E+0-I 9/0'38.3E+00 -2. 3406E+01 4. 0356E+01 2. 9121E+00 

11 B . ] 97 58+ 02 (. 92658+02 - 5.0 162E+03 5. 4B21E+ 03 1. 9797E+03 

~ 6. 06S7E\~/-1. 3282E+00 -3. 4586E+01 3. 77'98E+01 1.3650E+01 

1,2 \~99~02 -7. 0756E+01 --4. 0533E+03 4. 3540E+03 4. 5490E+02 
~ '" 2\ 75'6.9'E+00 -4. 8785E-01 -2. 7946E+01 3. 0020E+01 3.1364E+00 

" "f3~> 1~747E+03 6.2898E+02 -4.0779E+03 5.1526E+03 2.1678E+02 
7.4098E+00 4.3367E+00 -2.8116E+01 3.5526E+01 1.4947E+00 

14 1.0738E+03 5.1677E+02 -4.0972E+03 5.1369E+03 3.7675E+02 

15 

7.4035E+00 3.5630E+00 -2.8249E+01 3.5418E+01 2.5976E+00 

4.0828E+02 -7.5666E+Ol -2.5203E+03 2.9761E+03 3.7616E+01 

2.8150E+00 -5.2170E-01 -1.7377E+01 2.0520E+01 2.5935E-01 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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16 7.8045E+02
5. 3810E+00

17 8.9100E+02
6. 1432E+00

18 9.5620E+02
6.5928E+00

19 1.0280E+03
7.0879E+00

20 8.0263E+02
5.5340E+00

21 4.4693E+02
3.0815E+00

22 4.4740E+02
3.0847E+00

1. 2410E+02
8. 5566E-01

4. 4486E+01
3. 0672E-01

3. 1921E+02
2.2009E+00

3.2742E+02

2.2575E+00

1.3585E+02
9. 3668E-01

-3.7013E+01
-2. 5520E-01

-2. 6089E+01
-1. 7987E-01

-3. 8818E+03

-2. 6764E+01

-4. 5215E+03
-3. 1175E+01

-4. 9670E+03
-3. 4246E+01

-4. 4714E+03
-3. 0829E+01

-3. 9675E+03
-2.7355E+01

-2. 6224E+03
-1. 8081E+01

-2. 6582E+013
-1. 8328E.+0oI1

4.4344E+03
3. 0574E+01

4. 8967E+03
3. 3762E+01

5. 5141E+03
3 . 8018E+01

5.3997E+03
3. 7230E+01

4.5482E+03
3. 1359E+401"

3. 0712\E÷03

1.2309E+02
8. 4869E-01

1.5994E+02
1. 1027E+00

2.0882E+02

1.4398E+00

5. 7580E+01

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, Rev. B
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16 7.8045E+02 1.2410E+02 -3.8818E+03 4.4344E+03 1.2309E+02 
5.3810E+00 8.5566E-Ol -2.6764E+Ol 3.0574E+Ol 8.4869E-Ol 

17 8.9100E+02 4.4486E+Ol -4.5215E+03 4.8967E+03 1.5994E+02 
6.1432E+00 3.0672E-Ol -3.1175E+Ol 3.3762E+Ol 1.1027E+00 

18 9.5620E+02 3.1921E+02 -4.9670E+03 5.5141E+03 2.0882E+02 
6.5928E+00 2.2009E+00 -3.4246E+Ol 3.8018E+Ol 1.4398E+00 

19 1.0280E+03 3.2742E+02 -4.4714E+03 5.3997E+03 5.7'580E+Ol 
7.0879E+00 2.2575E+00 -3.0829E+Ol 3.7230E+Ol 3(97 0,0Ji:::'0 1 

< V 20 8.0263E+02 1.3585E+02 -3.9675E+03 4.5482E+03 2~9072E+02 

5.5340E+00 9.3668E-Ol -2.7355E+Ol /.'- / 
3 .1359E+Ol~Q,044E+OO 

21 4.4693E+02 -3.7013E+Ol -2.6224E+03 3.071~Q! B.2~'01~ 
3.0815E+00 -2.5520E-Ol -1. 8081E+Ol 2":'1175E+Ol~. 6Ei-12E-Q,1: 

22 4.4740E+02 -2.6089E+Ol -2. 6582E+08 (.1~E+03 9. 7odoE+Ol 
3.0847E+OO -1.7987E-Ol -1. 8328E{O~ 2":143 OE:;O.lA. 68'93E-Ol 

~ 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-139., Load Case 303, 30-ft. Cg/Corner Drop,
Hypothetical Accident Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma-1 Sigma_2 Sigma3 Pm Pb

1 3.8391E+03 2.0048E+02 -4.0328E+03 7.8719E+03 2.173l5E+03
2.6470E+01 1.3822E+00 -2.7805E+01 5.4275E+01 1.4986E+01

2 2.0480E+03 -3.8260E+02 -7.5243E+03 9.5723E+03 <7.5018ýE+012

1.4120E+01 -2.6379E+00 -5.1878E+01 6.5998E+O.1 5\.1723E+00

7.5190E+02 -9.1468E+02 -9.8299E+03 1.0207E+04 1\.936"8E+03\ \ \
5.1841E+00 -6.3065E+00 -6.7775E+01 7.0375E+01 1.3354E+01

4 1.0493E÷03 3.3715E+02 -3.2058E÷03 5.360E+0\3 . 58)2E÷02

7.2349E+00 2.3245E+00 -2.2103E+011 3.6990E~+01 2.4747E+00

5 1.1472E+03 -8.2328E+02 -4 *120 OE+OB 5.410E+03 2/'1199E+02
7.9097E+00 -5.6763E+00 -2.840/6E+01, 3.730'2E•0(4-1.ý'4617E+00

6 9.4152E+02 -1.5311E+03 - \67,8E+03 5.4503E+03 4.7357E+02

6.4915E+00 -1.0557E+01 -3.5630E+01 --3.7ý8E+01 3.2652E+00

7 1.5649E+03 4.48.5'2E+02 -,6.00,35E+02 6.4734E+03 1.8579E+02
/ \

1.0789E+01 3.0925E+.00 -4.1392E+00 4.4633E+01 1.2810E+00

8 1.6784E+03 5.8179E+02 -4.1358E4-02 5.6876E+03 1.9480E+02

1.1572E+01 4\0113E+00--,2-.8515E+00 3.9215E+01 1.3431E+00

9 1.6682E+03 8.1850E+02 ,2.3158E+02 4.3247E+03 2.7658E+02
1.~1~02+0-5,.44E0 Z'4 .5967E+00 2.9817E+01 1.9070E+00

10 160~03 1.1286E+03 -5.1397E+01 3.3139E+03 1.3052E+03
1.1061E+0O- 7z7'8-16E+00 -3.5437E-01 2.2849E+01. 8.9991E+00

11 9.4707E+02 5.4909E+02 -9.3284E+02 2.6770E+03 1.1969E+03
6.52.98E 00 3.7858E+00 -6.4317E+00 1.8457E+01 8.2521E+00

1'2 4.8697E+02 8.1785E+01 -1.0098E+03 1.5873E+03 1.4395E+02
3\35Z76/E+00 5.6389E-01 -6.9620E+00 1.0944E+01 9.9249E-01

13 9)8030E+02 3.9001E+02 -1.1146E+03 2.3963E+03 1.4055E+02
6.7589E+00 2.6890E+00 -7.6848E+00 1.6522E+01 9.6907E-01

14 7.5178E+02 3.7461E+02 -1.3968E+03 2.2711E+03 2.3795E+02
5.1834E+00 2.5829E+00 -9.6308E+00 1.5659E+01 1.6406E+00

15 8.5297E+02 1.1335E+02 -1.7002E+03 2.5859E+03 7.3500E+01
5.8810E+00 7.8149E-01 -1.1723E+01 1.7829E+01 5.0676E-01

2-308 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

Table 2-139 .. Load Case 303, 30-ft. Cg/Corner Drop, 
Hypothetical Accident Conditions of Transport - Model AOS-02S 

Stress (psi/MPa) 

Location Pm Pb 

I 2-308 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

3.8391E+03 2.0048E+02 -4.0328E+03 7.8719E+03 2.1;Y35E+03 
2.6470E+01 1.3822E+00 -2.7805E+01 5.4275E+01 ~4986E+01 

2.0480E+03 -3.8260E+02 -7.5243E+03 9.5723E+03 ~.50~~)02 
1.4120E+01 -2. 6379E+00 -5.1878E+01 6.59970-1 5'. 1723E+00 

7.5190E+02 -9.1468E+02 -9. 8299E+03 1. 0207E+0~,.S'8E+:~ 
5.1841E+00 -6. 3065E+00 -6. 7775E+01 7. 0375E~Ol 1 ~3.354'E+~ 

1.0493E+03 3. 3715E+02 -3. 2058E+03 0.5'OE+0~'3. 5J2E+02 ,~5.36~". \ I 

7.2349E+00 2.3245E+00 -2.210~Of 3~90E+~2.~7E+00 

1.1472E+03 -8. 2328E+02 -4. 120\OE+Op 5. 410.~+03~(1199E+02 
7.9097E+00 -5.6763E+00 -2.840fE+0[ 3.7302E~D~ .1.4617E+00 

9.4152E+02 -1.5311E+03 ~9~E+0~03 4.7357E+02 
6.4915E+00 -1.0557E+01~:~~30E+0[---3~8E+01 3.2652E+00 

1.5649E+03 4. 4J5~'f~.;3,,5E+ok 6. 4734E+03 1.8579E+02 
1. 0789E+01 <{.3. 0925E+.00 -4 .1392'E~4. 4633E+01 1.2810E+00 

1.6784E+03 5.81~E~2 ~~02 5.6876E+03 1.9480E+02 
/ 

1. 1572E+01 4'.~3E+0'0--'2_~SE+00 3. 9215E+01 1.3431E+00 

1.6685E:F03 8. 185'OE+~.2 .3158E+02 4.324 7E+03 2. 7658E+02 

1.~02~5-.~~.t1. 5967E+00 2. 9817E+01 1.9070E+00 

1.60~3~~~:~1.1286~+03 -5.1397E+01 3.3139E+03 1.3052E+03 
1.106\E+0~ 7/78~6E+00 -3.5437E-01 2.2849E+01 8.9991E+00 

9.4707E+0~ ~.4909E+02 -9.3284E+02 2.6770E+03 1.1969E+03 
~ 52'9BE\vJ3, 7B5BE+00 -6, 4317E+00 " 8457E+01 8, 2521E+00 

~2 4.8~~02 8.1785E+01 -1.0098E+03 1.5873E+03 1.4395E+02 
~." 3\ 357.6E+00 5. 6389E-01 -6. 9620E+00 1.0944E+01 9. 9249E-01 , 't~> ~~030E+02 3.9001E+02 -1.1146E+03 2.3963E+03 1.4055E+02 

6.7589E+00 2.6890E+00 -7.6848E+00· 1.6522E+01 9.6907E-01 

14 7.5178E+02 3.7461E+02 -1.3968E+03 2.2711E+03 2.3795E+02 

15 

5.1834E+00 2.5829E+00 -9.6308E+00 1.5659E+01 1.6406E+00 

8.5297E+02 1.1335E+02 -1.7002E+03 2.5859E+03 7.3500E+01 
5.8810E+00 7.8149E-01 -1.1723E+01 1.7829E+01 5.0676E-01 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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16 1.0082E+03
6. 9514E+00

17 1.0450E+03
7.2049E+00

18 1.0197E+03
7.0306E+00

19 1.2578E+03
8.6723E+00

20 7.8987E+02
5.4460E+00

21 9.9169E+01
6.8375E-01

22 1.2594E+03
8.6831E+00

2. 5954E+01
1.7895E-01

5. 1641E+01
3 . 5605E-01

-1.2728E+02
-8.7753E-01

-2.8422E+02
-1.9596E+00

-7.9240E+02
-5.4634E+00

9. 0691E+00
6.2529E-02

4. 1988E+01
2.8949E-01

-1.2765E+03
-8.8008E+00

-1.4205E+03
-9.7940E+00

-3.2974E+03
-2.2735E+01

-3.6275E+03
-2.5011E+01

-4.2514E+03
-2.9312E+01

-4.3204E+02
-2.9788E+00

-1.5405E+013
-1 . 0622E/+0'11

3.6676E+03 3.0985E+02
2.5287E+01 2.1363E+00

4.2036E+03 2.9959E+02
2.8983E+01 2.0656E+00

4.2270E+03 2.0251E+02
2.9144E+01 1.3963E+00

4.9408E+03 3.2,644E+02
3.4066E+01 2<'25 017 00

<
4.8063E+03 2 0659E+02

3.3138E0 1.4244E+00

5.1776E\+:2 6.9\166E+01
ý + 1\ \0'1

3K'5698E÷00 4.76,89E-1

2.8\372E+03 3.0551E+02
1'>9562E+0.1- 2. 10/64E+00

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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16 1.0082E+03 2.5954E+01 -1.2765E+03 3.6676E+03 3.0985E+02 
6.9514E+00 1.7895E-01 -8.8008E+00 2.5287E+01 2.1363E+00 

17 1.0450E+03 5.1641E+01 -1.4205E+03 4.2036E+03 2.9959E+02 
7.2049E+00 3.5605E-01 -9.7940E+00 2.8983E+01 2.0656E+00 

18 1.0197E+03 -1.2728E+02 -3.2974E+03 4.2270E+03 2.0251E+02 
7.0306E+00 -8.7753E-01 -2.2735E+01 2.9144E+01 1.3963E+00 

19 1.2578E+03 -2.8422E+02 .-3.6275E+03 4.9408E+03 3.2'644E+02 
8.6723E+00 -1.9596E+00 -2.5011E+01 3.4066E+01 2(25 O'7E+-0 0 < V 20 7.8987E+02 -7.9240E+02 -4.2514E+03 4.8063E+03 2~0659E+02 

5.4460E+00 -5.4634E+00 -2.9312E+01 /." / 
3.3138E+01~4244E+00 

21 9.9169E+01 9.0691E+00 -4.3204E+02 5.177~Q? 6.9~~(01::> 
6.8375E-01 6.2529E-02 -2. 9788E+00 3('5~E+00,\' 76rE-O.l 

22 1. 2594E+03 4.1988E+01 -1. 5405E+OB ~. 8372E+03 3. 0551E+02 
8.6831E+00 2.8949E-01 -1. 0622E{0~ 1~9562E>O.L/~ .10-t4E+00 

~ 
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Table 2-140. Load Case 304, 30-ft. Head-On Drop at -40 0F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma-1 Sigma_2 Sigma_3 Pm Pb

1 -1.7796E+02 -7.9062E+03 -1.4148E+03 7.7283E+03 2.49/22E+03

-1.2270E+00 -5.4512E+01 -9.7550E+00 5.3285E+01 1./7183E+01

2 8.1798E+01 -5.2428E+03 -3.4568E+02 5.3246E+03 3.5351E+02

5.6398E-01 -3.6148E+01 -2.3834E+00 3.6712E+0.1 2%4374E+00

3 -9.8964E+00 -4.7488E+03 5.2261E+00 4.7389E+03 9,.918&OE+02

-6.8233E-02 -3.2742E+01 3.6033E-02 3.2674E+01 6.8-382E+00

4 I'.3734E+03 -1.2521E+04 -3.8026E+03 _.389.5E+04 6.3 57E+03
9.4691E+00 -8.6331E+01 -2.6218E+0'1 9.5800E+01 4.3830E+01

-1.0206E+02 -4.1457E+03 - 'OE- 4043E+03 4
-7.0369E-01 -2.8584E+01 -1.105ý9E+01 2.7880E-+0-1 3.2187E+01

6 -8.2072E+02 -4.3268E+03 -. 6\21p 03 3.506E1++03 4.8289E+02

-5.6587E+00 -2.9832E+01 --,1.1177E+0I1Ž---2.417,3ýE+01 3.3294E+00

7 -4.0457E+01 -3.3561E+03 - ,3.5804E +02 3.3156E+03 1.4973E+01

-2.7894E-01 -2.3140E+,01 -2.4686E+00 2.2861E+01 1.0324E-01
/Z0

8 -2.6807E+01 *q.5418E+03 -2.5520Et:-02 3.5150E+03 i.3046E+01
-1.8483E-01 -2\4420E+0-1-i..595E+00 2.4235E+01 8.9946E-02

9 1.78,9'9 +'0ý.0 -3.383'6E+03 8.2025E+01 3.3854E+03 1.6821E-01
1.2/341E-02 2'-.,332AE01 5.6554E-01 2.3341E+01 1.1598E-03

10 - 7.0I\01E+03,-8.6891E+03 -1.4954E+03 7.6789E+03 3.4674E+03

-6.9647E+00 -5.-990,9E+01 -1.0311E+01 5.2944E+01 2.3907E+01

11 7.7182E+02 -4.7212E+03 -8.0600E+02 5.4931E+03 2.0387E+03
5.32 "15E+00 -3 "2552E+01 -5.5572E+00 3.7873E+01 1.4056E+01

1-2 7. 8.016E+02 -7.7918E+02 6.4309E+02 1.5593E+03 3.1966E+03

5\ '79.0/E+00 -5.3722E+00 4.4340E+00 1.0751E+01 2.2040E+01

1 3 1)378E+03 -4.9322E+03 -4.8009E+02 6.0700E+03 3.8703E+03
7.8450E+00 -3.4006E+01 -3.3101E+00 4.1851E+01 2.6685E+01

14 1.2808E+03 -4.4088E+03 -1.9994E+02 5.6895E+03 1.9470E+03
8.8306E+00 -3.0397E+01 -1.3786E+00 3.9228E+01 1.3424E+01

15 5.1814E+02 3.5511E+02 4.8819E+02 1.6303E+02 9.9105E+01
3.5725E+00 2.4484E+00 3.3660E+00 1.1241E+00 6.8331E-01 0

2-310 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-140. Load Case 304, 30-ft. Head-On Drop at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-02S 

Stress (psi/MPa) 

Location Pm Pb 

I 2-310 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-1.7796E+02 -7.9062E+03 -1.4148E+03 7.7283E+03 2.4J~2E+03 

-1.2270E+00 -5. 4512E+01 -9. 7.550E+00 5. 3285E+01 Y7183E+01 

8 .1798E+01 ,-5. 2428E+03 -3. 4568E+02 5. 3246E+03 ~. 53'~)02 
5.6398E-01 -.3. 6148E+01 -2. 3834E+00 3. 671{O.\2".~4E+00 

-9.8964E+00 -4. 7488E+03 5. 2261E+00 4. 7389E+03 9,. 9180E+:~ 
-6. 8233E-02-3. 2742E+01 3. 6033E-02 3. 2674E~Ol 6 ~8382'E+~ 

1.3734E+03 -1.2521E+04 -3. 8026E'+03 0.9'5E+0~6. 3J
1
1E+03 , ~1.~8~ " \ 

9.4691E+00 -8.6331E+01 -2.62~Z8E+Of 9~00E+~4.3~OE+01 

-1.0206E+02 -4.1457E+03 -1.6040E+OB 4. 0433E+03 4,4684E+03 
-7. 0369~-01 -2. 8584E+01 -1.105\9E+0~ 2. 7880E"l-O-1---3. 2187E+01 

-8.2072E+02 -4.3268E+03~1.621bE+0~03 4.8289E+02 
~ / 

-5.6587E+00 -2.9832E+01 -~.1177E+Ol---2~3E+01 3.3294E+00 

-4.0457E+01 -3. 356~'3~04E~02 3. 3156E+03 1. 4973E+01 
/ \. " 

-2. 7894E-01 l3140E+,Ol -2. 4686'E+00 2. 2861E+01 1.0324E-01 

-2.6807E+01 ~.54~E~3 ~+02 3.5150E+03 1.3046E+01 

-1. 8483E-01 -2\.'~OE+~0-1~--l'~5E+00 2. 4235E+01 8. 9946E-02 

1. 78.9~00 -3. 383'6E+03 8. 2025E+01 3. 3854E+03 1.6821E-01 
1. z'341E-02~2-.3329'E+01 5. 6554E-01 2. 3341E+01 1.1598E-03 

-1. ~~lE~8. ~03 -1.4954E+03 7. 6789E+03 3. 4674E+03 
- 6.964 7E+0'O -5 /99·0.9E+0 1 -1.0311E+01 5. 2944E+01 2.39 07E+01 

11 7.718~+02 ~.7212E+03 -8.0600E+02 5.4931E+03 2.0387E+03 

~ 32,~\~,)3 ,2552E+01 ,5, 5572E+00 3, 7873E+01 " 4056E+01 

1-2 '7. 8.016E+02 -7. 7918E+02 6. 4309E+02 1.5593E+03 3.1966E+03 
~ ~ 5\ 3:r9,o-E+00 ,5, 3722E+00 4, 4340E+00 L 0751E+01 2, 2040E+01 , ~~> 1~378E+03 -4.9322E+03 -4.8009E+02 6.0700E+03 3.8703E+03 

7.8450E+00 -3.4006E+01 -3.3101E+00 4.1851E+01 2.6685E+01 

14 1.2808E+03 -4.4088E+03 -1.9994E+02 5.6895E+03 1.9470E+03 

15 

8.8306E+00 -3.0397E+01 -1.3786E+00 3.9228E+01 1.3424E+01 

5.1814E+02 3.5511E+02 4.8819E+02 1.6303E+02 9.9105E+01 

3.5725E+00 2.4484E+00 3.3660E+00 1.1241E+00 6.8331E-01 
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16 -2.6091E+00 -1.7925E+03 -8.4795E+02
-1.7989E-02 -1.2359E+01 -5.8464E+00

17 3.1921E+02 -2.0122E+03 -1.1743E+03
2.2009E+00 -1.3874E+01 -8.0968E+00

18 2.2953E+02 -4.0409E+03 -1.1834E+03
1.5825E+00 -2.7861E+01 -8.1590E+00

19 7.6491E+02 -3.7041E+03 -1.2240E+03
5.2738E+00 -2.5539E+01 -8.4390E+00

20 -3.9054E+02 -2.8148E+03 -1.6019E+03
-2.6927E+00 -1.9407E+01 -1.1045E+01

21 -4.4410E+02 -4.1137E+03 -4.5568E+02
-3.0620E+00 -2.8363E+01 -3.1418E+00

1.7899E+03
1.2341E+01

2.3314E+03
1. 6074E+01

3.4702E+01
2.3926E-01

1. 8041E+03
1. 2439E+01

4.2704E+03 3.7312E+03
2.9443E+01 2.5726E+01

4.4690E+03 2.3"612E+03
3.0812E+01 Zi62 8-6E\01

<
2.4242E+03 2 1777E+03
1.6715E+01 1.5015E+0'

6623i2E+03 21.536E+023.666\E\ 
\32'C5.301E+01 1 .0 519 1E+ 0.1>

6.231\2E+02 4.2878E+02
4>'2963E>00 /2.95464E+00

22 8.4491E+02
5.8254E+00

2.2179E+02 8.4084,
1.5292E+00 5.7974
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16 -2.6091E+00 -1.7925E+03 -8.4795E+02 1.7899E+03 3.4702E+01 
-1.7989E-02 -1.2359E+01 -5.8464E+00 1.2341E+01 2.3926E-01 

17 3.1921E+02 -2.0122E+03 -1.1743E+03 2.3314E+03 1.B041E+03 
2.2009E+00 -1. 3874E+01 -B.0968E+00 1.6074E+01 1.2439E+01 

18 2.2953E+02 -4.0409E+03 -1.1834E+03 4.2704E+03 3.7312E+03 
1.5B25E+00 -2.7861E+01 -B.1590E+00 2.9443E+01 2.5726E+01 

19 7.6491E+02 -3.7041E+03 -1.2240E+03 4.4690E+03 2.3'612E+03 
5.273BE+00 -2.5539E+01 -8.4390E+00 3.0B12E+01 Y.628·OU01 < V 20 -3.9054E+02 -2.814BE+03 -1.6019E+03 2.4242E+03 2~1777E+03 

-2.6927E+00 -1.9407E+01 -1.1045E+01 /." . / 

1. 671S:01~5'~E+O'l 

21 -4.4410E+02 -4.1137E+03 -4.5568E+02 3.GG9GE+03 1.£3G1EZ03) " "--3.0620E+00 -2.8363E+01 -3 .1418E+00 2~5301E+01,\' 05·91E+O,} 

22 8.4491E+02 2.2179E+02 8. 4084E+OQ <6. 2~E+02 4. 28~8E+02 
5.8254E+00 1.5292E+00 5.7974E{0'o 4":'2963E;O.oA. 951>4E+00 

~ 
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Table 2-141. Load Case 305, 30-ft. Side Drop + Slap-Down at -400F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma-l Sigma_2 Sigma3 Pm Pb

1 2.8957E+02 -7.0053E+02 -3.2458E+03 3.7802E+03 1.1542E+0•3
1.9965E+00 -4.8300E+00 -2.2379E+01 2.6064E+01 7.9 579E+00

2 9.8891E+02 -1.0503E+03 -2.4020E+03 2.1996E+03 8.55<85E+0'2
6.8183E+00 -7.2413E+00 -1.6561E+01 1.5166E+0.1 5\9009E+00

3 2.9083E+02--7.0132E+02 -3.2548E+03 3.7973E+03\1\.\150'4E+03
2.0052E+00 -4.8354E+00 -2.2441E+01 2.6181E+01 7.9319E+00

4 7.8811E+02 1.0534E+02 -1.9153E+03 2.5956E+03 2.7898E+02
I I

5.4338E+00 7.2628E-01 -1.3206E+&1l I.7896E+01 1.9235E+00

1.3271E+03 -7.2430E+00 2 2008E+0' 2.916E+03,1Y3010E+02
9.1497E+00 -4.9939E-02 -1.51714E+OI 2.0108E+0-1 8.9703E-01
1.1087E+03 -2.9154E+02 -2.54'4•E+03 2.868 031.1987E+02

7.6443E+00 -2.010iE+00 -1.7542E+0iŽ---I1 4E+01 8.2646E-01

7.1295E+00 3\5162E+00-•2.428,3-01 1.0961E+01 1.2132E+00

S 1.02,69E-+03 5.42,91E+02 1.6329E+01 2.51354E+03 1.8387E+02
7.0800E+00 3.348E±00 1.1258E-01 1.4723E+01 1.2677E+00

8 1.3934E+3 5.1710E+02 -2.2069E+03 2.6257E+03 7.1380E+02

x •_/

9.6068E+00 8/0762E-01 -1.5216E+01 1.8103E+01 4.9215E+009i 1.01lIE+023 -. 7758E+02 -2.6391E+03 2.1578E+03 1.8620E+03

4.35,14E+00 32.6033E+00 -1.8558E+01 1.7778E+01 7.3222E+00
102 1.3111]E+02 3 .7758E+02 -2.2691E+03 2.6578E+03 1.0620E+03• /

1 .42\7E+01 -1.5051E+02 -1.8656E+03 1.8416E+03 1.5266E+02
N \ '>

5-6.6E-01 -1.0377E+00 -1.2863E+01 1.2697E+01 1.0526E+00

13 1)3210E+03 -2.1250E+01 -2.1048E+03 2.8769E+03 1.1065E+02
9.1083E+00 -1.4651E-01 -1.4512E+01 1.9835E+01 7.6290E-01

14 1.1205E+03 1.6104E+01 -2.0277E+03 2.7757E+03 3.0104E+02
7.7258E+00 1.1103E-01 -1.3981E+01 1.9138E+01 2.0756E+00

15 -5.7884E+01 -1.4460E+02 -1.7054E+03 1.7239E+03 1.0571E+02
-3.9909E-01 -9.9697E-01 -1.1759E+01 1.1886E+01 7.2887E-01 0
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Table 2-141. Load Case 305, 30-ft. Side Drop + Slap-Down at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-025 

Stress (psi/MPq) 

Location Pm Pb 

I 2-312 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2.8957E+02 -7.0053E+02 -3.2458E+03 3.7802E+03 1.1542E+03 
,(. 

1.9965E+00 -4. 8300E+00 -2. 2379E+01 2. 6064E+01 /9579E+00 

9.8891E+02 -1.0503E+03 -2.4020E+03 2.1996E+03 ~.55~~)02 
6.8183E+00 -7. 2413E+00 -1.6561E+01 1. 516~O'1 5'.9009E+OO 

2. 9083E+02' -7. 0132E+02 -3. 2548E+03 3. 7973E+0~1"~'4E+:~ 
2 . 0 0 52E+0 0 -4.83 54E+ 00 -2. 2441E+ 01 2 . 6181E"CO\ 7 :93 19'E+~ 

7.8811E+02 1.0534E+02 -1.9153E+03 ~~6E+03 2.7~8E+02 • ~2. ~9~ " \ I 
5.4338E+00 7. 2628E-01 -1. 320LOI 1~96E+~-=_/}. /5E+00 

1.3271E+03 -7. 2430E+00 -2. 200\8E+OB 2. 9164E+03 L(3010E+02 
I '- /' 

9.1497E+00 -4. 9939E-02 -1.517iE+0!l 2. 0108E"+-O-:1:--""8. 9703E-01 

1.1087E+03 -2.9154E+02 ~~JE+0~03 1.1987E+02 
7.6443E+00 -2.010iE+00~:~~42E+0!l---1~4E+01 8.2646E-01 

1.0309E+03 5. 42,r5~~:~1~'04E~01 2.1513E+03 1.8267E+02 
/ \" 7.1081E+00 /7378E+,00 1. 1172'E-01 1.4832E+01 1.2595E+00 

1.0340E+03 ~.09~E~2 ~~01 1.5897E+03 1.7597E+02 
7.1295E+00 3'. 5162E+00--2,. 428a~-01 1.0961E+01 1.2132E+00 

1.02,6fuo3 5 '~'9~+~1 ~9E+01 2.1354E+03 1.8387E+02 
7. 0800E+00--------3-.~~ .1258E-01 1.4723E+01 1.2677E+00 

1.~~4~1.1710'+02 -2.2069E+03 2.6257E+03 7.1380E+02 
9.606,\E+0.O 8..-0"l-3SE-01 -1.5216E+01 1.8103E+01 4. 9215E+00 

6.3111E+02 <::.7758E+02 -2.6916E+03 2.5785E+03 1.0620E+03 
~ 3>HE\~3)2. 6033E+00 -1.8558E+01 1.7778E+01 7. 3222E+00 

~2 -Q.4~~01 -1.5051E+02 -1.8656E+03 1.8416E+03 1.5266E+02 
~ --.. -1\ 656.6E-01 -1. 0377E+00 -1. 2863E+01 1. 2697E+01 1. 052 6E+00 , ~~> J.~210E+03 -2.1250E+01 -2.1048E+03 2. 8769E+03 1.1065E+02 

9.1083E+00 -1.4651E-01 -1.4512E+01 1.9835E+01 7.6290E-01 

14 1.1205E+03 1.6104E+01 -2.0277E+03 2.7757E+03 3.0104E+02 

15 

7.7258E+00 1.1103E-01 -1.3981E+01 1.9138E+01 2.0756E+00 

-5.7884E+01 -1.4460E+02 -1.7054E+03 1.7239E+03 1.0571E+02 
-3.9909E-01 -9.9697E-01 -1.1759E+01 1.1886E+01 7.2887E-01 
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16 2.5494E+02
1.7578E+00

17 2.9250E+02
2.0167E+00

18 7.9147E+02
5.4570E+00

19 1.1169E+03
7.7007E+00

20 8.2703E+02
5.7022E+00

21 -2.3831E+01

-1.6431E-01

22 -4.8146E-01
-3.3196E-03

4. 7404E+01

3.2684E-01

-3.5043E+01
-2.4161E-01

-4.0234E+02
-2.7740E+00

-3.3368E+01
-2.3006E-01

-2.3877E+02
-1.6463E+00

-1.6010E+02
-1.1039E+00

-1.7350E+02
-1.1962E+00

-1.8486E+03
-1.2746E+01

-2.0898E+03
-1.4409E+01

-2.1927E+03
-1.5118E+01

-2.2100E+03
-1.5237E+01

-2.1057E+03
-1.4518E+01

-1.8352E+03
-1.2653E+01

-1.8739E+01
/ I

-1. 2920E+0'1

2.7383E+03 5.6678E+01
1.8880E+01 3.9078E-01

2.9160E+03 1.4092E+02
2.0105E+01 9.7162E-01

3.1095E+03 1.0655E+02
2.1440E+01 7.3461E-01

2.9944E+03 1.2'687E+02

2.0646E+01 8Z'74 7,5T•01

<
2.4128E+03 1\.2112E+02

1.6636E+01 \8.3510E-0'1

1.8676E\÷03 1.5807E+02
\ \0

1/22877E+N1. 108.99E+0.

1.9\348E+03 1 63,~E0
1.\3340E+0i ý1. 12'5'2E+00
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16 2.5494E+02 4.7404E+01 -1.8486E+03 2.7383E+03 5.6678E+01 
1.7578E+00 3.2684E-01 -1.2746E+01 1.8880E+01 3.9078E-01 

17 2.9250E+02 -3.5043E+01 -2.0898E+03 2.9160E+03 1.4092E+02 
2.0167E+00 -2.4161E-01 -1.4409E+01 2.0105E+01 9.7162E-01 

18 7.9147E+02 -4.0234E+02 -2.1927E+03 3.1095E+03 1.0655E+02 
5.4570E+00 -2.7740E+00 -1.5118E+01 2.1440E+01 7.3461E-01 

19 1.1169E+03 -3.3368E+01 -2.2100E+03 2.9944E+03 1.2'687E+02 
7.7007E+00 -2.3006E-01 -1.5237E+01 2.0646E+01 8(747/5~01 

20 < V 8.2703E+02 -2.3877E+02 -2.1057E+03 2.4128E+03 1~2112E+02 

5.7022E+00 -1.6463E+00 -1.4518E+01 
/.'- / 

1. 6636E+01~3S10E-0.;L 

21 -2.3831E+01 -1.6010E+02 -1. 8352E+03 1. 867~03 1. 5~E,02> " '--1.6431E-01 -1.1039E+00 -1. 2653E+01 J!.'2~E+01~. 08·99E+O,0 

22 -4.8146E-01 -1.7350E+02 -1. 8739E+06 <.. 9348E+03 1. 63~9E+02 
-3.3196E-03 -1.1962E+00 -1. 2920E{0~ 1'\3340E:;:0.1~1.12'~2E+00 

. ~ 
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Table 2-142. Load Case 306, 30-ft. Cg/Corner Drop at -400F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma_l Sigma_2 Sigma3 Pm Pb

1 2.3170E+02 7.2236E+01 -1.1455E+03 5.6995E+03 8.66,9ý1E
1.5975E+00 4.9805E-01 -7.8981E+00 3.9297E+01 5.9771E+00

2.4914E+02 5.3397E+01 -4.8204E+02 1.6696E+03 1.374+02
1.7178E+00 3.6816E-01 -3.3236E+00 1.1512E+01l 9,.4786E-0I'

3 5.9352E+02 -1.8178E+01 -1.0421E+b, 2 6.97737E+02X1\.7005E+02

4.0921E+00 -1.2533E-01 -7.1851E-01 4.8107E+00 1\1\724\E"00

4 3.3162E+02 -3.4311E+01 -1.3456E+03 3.766\3E+031 * .57)1E+02
2.2865E+00 -2.3657E-01 -9.2773E+00 2.5968E+01 1.0874E+00

5 5.9024E+02 -4.1908E+02 -1.804 E+326180 755E1
4.0695E+00 -2.8894E+00 -1.2442E+01 1.7939Emi-1 4.8644E-01

6 7.7084E+02 -6.9950E+02 -2.ý2379E+0 2.3781-E+03 3.2711E+02
5.3147E+00 -4.8229E+00 -. 5430E+0 .639,6E+01 2.2554E+00

5.5450E+02 8.799E+01 -.1.2996E+02 2.4391E+03 6.9455E+01
3.8232E+00 6.0668E-,01 -8.9601,E-01 1.6817E+01 4.7887E-01

8 4.0211E+02 <5.5865E)+ -1.2050E:+-02 1.8470E+03 3.9060E+01
2.7724E+00 3\8518E-01I-8.308aE-01 1.2734E+01 2.6931E-01

9 2.605/6E+0.2 3.0079E+01 -1.3325E+02 1.2664E+03 1.8273E+01
1. 765E+00 -2-.10739\E-\0~1 -'.1876E-01 8.7314E+00 1.2599E-01

10 3.27\38E+02 6.9494E+01 -9.1987E+01 1.1279E+03 5.1394E+02
2.2572E+00 4.'7915E-01 -6.3423E-01 7.7763E+00 3.5435E+00

11 3.8857E+02 9.9543E+01 1.6826E+01 8.1927E+02 2.5647E+02

02 92.67,91E\00 6.8633E-01 1.1601E-01 5.6487E+00 1.7683E+00

ý1-2ý 2.1,928E+02 1.4414E+02 -1.8288E+01 2.3757E+02 8.6321E+01
S1\551A+00 9.9380E-01 -1.2609E-01 1.6380E+00 5.9516E-01

1 3 2.7029E+02 6.0133E+01 -1.3626E+02 7.5768E+02 3.2730E+01
1.8636E+00 4.1460E-01 -9.3947E-01 5.2240E+00 2.2566E-01

14 2.6105E+02 -7.0776E+01 -1.7330E+02 7.0293E+02 2.2486E+01
1.7999E+00 -4.8798E-01 -1.1949E+00 4.8466E+00 1.5504E-01

15 1.2850E+02 -5.8217E+02 -1.0223E+03 1.1966E+03 2.8948E+01
8.8595E-01 -4.0139E+00 -7.0487E+00 8.2505E+00 1.9959E-01

I 2-314 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, Rev. B

Table 2-142. Load Case 306, 30-ft. Cg/Corner Drop at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-02S 

Stress (psi/MPa) 

Location Pm Pb 

2-314 

1 

2 

3 

4 

5· 

6 

7 

8 

9 

10 

2.3170E+02 7.2236E+Ol -1.1455E+03 5.6995E+03 8.6681E+02 
/ 

1.5975E+00 4.9805E-Ol -7.8981E+00 3.9297E+Ol ~9771E+00 

2.4914E+02 5.3397E+Ol -4.8204E+02 1.6696E+03 ~.37~~)02 
1. 7178E+00' 3. 6816E-Ol -3. 3236E+00 1.151{O-i 9'. 4786E-0;r 

5.9352E+02 -1.8178E+Ol -1.0421E+02 6. 9773E+0~h.~SE+:~ 
4.0921E+00 -1.2533E-Ol -7.1851E-Ol 4.8107E~OO 1~V24)+~ 

3.3162E+02 -3.4311E+Ol -1.3456E+03 ~6SE+0~i.5~11E+02 , ~3.761 " \ 
2.2865E+00 -2.3657E-Ol -9.277Z3E+oi 2~68E+~.~74E+00 

5.9024E+02 -4.1908E+02 -1.8046E+OB 2.60b8E+03 7!0552E+Ol 
4.0695E+00 -2. 8894E+00 -1. 244bE+0~ 1. 7939E'l-0-l~. 8644E-Ol 

7.7084E+02 -6.9950E+02~2.23~~E+0~03 3.2711E+02 
v / 

5.3147E+00 -4. 8229E+00 -;1.. 543oE+oil------1~6E+Ol 2. 2554E+00 

5.5450E+02 8. 7J9~·t~9~E+ol2. 4391E+03 6. 9455E+Ol 
3.8232E+00 6. 0668E-,01 -8. 9601'E~1. 6817E+Ol 4. 7887E-Ol 

4.0211E+02 ~58~E~1 -~'l-02 1.8470E+03 3.9060E+Ol 
2. 7724E+00 3'.~8E-Q-1~-R. 308a~E-Ol 1.2734E+Ol 2. 6931E-Ol 

2.605'6E:F0.2 3. 007'9E+~'1 ~5E+02 1.2664E+03 1.8273E+Ol 
1. ~65E+00~2'.'0739)V.lg. 1876E-Ol 8. 7314E+00 1.2599E-Ol 

3. 27\38~ 6. ~01 -9.1987E+Ol 1.1279E+03 5.1394E+02 \ ~-f~2) / 
2.257\E+OO 4/7nSE-Ol -6. 3423E-Ol 7. 7763E+00 3. 5435E+00 

~~:8857E+02 ~.9543E+01 1.6826E+01 8.1927E+02 2.5647E+02 
~ 67.g~~6. 8633E-01 1.1601E-01 5. 6487E+00 1. 7683E+00 

1-2 2.1928E+02 1.4414E+02 -1.8288E+Ol 2.3757E+02 8.6321E+Ol 
~ ~ 1\5fb9E+00 9.9380E-Ol -1.2609E-Ol 1.6380E+00 5.9516E-Ol , ~~> G~029E+02 6.0133E+Ol -1.3626E+02 7.5768E+02 3.2730E+Ol 

1.8636E+00 4.1460E-Ol -9.3947E-Ol 5.2240E+00 2.2566E-Ol 

14 2.6105E+02 -7.0776E+Ol -1.7330E+02 7.0293E+02 2.2486E+Ol 
1.7999E+00 -4.8798E-Ol -1.1949E+00 4.8466E+00 1.5504E-Ol 

15 1.2850E+02 -5.8217E+02 -1.0223E+03 
8.8595E-Ol -4.0139E+00 -7.0487E+00 

1.1966E+03 2.8948E+Ol 
8.2505E+00 1.9959E-Ol 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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16 1.1013E+02
7. 5933E-01

17 5.0105E+01
3.4546E-01

18 2.5712E+02
1.7728E+00

19 4.6226E+02
3.1871E+00

20 6.9867E+02
4.8172E+00

21 8.5846E+01
5.9189E-01

22 5.0153E+01
3.4579E-01

-8.1636E+01
-5.6286E-01

-8.1327E+01
-5.6073E-01

-1.9311E+02
-1.3314E+00

-2.2594E+02
-1.5578E+00

-3.8562E+02
-2.6588E+00

-3.2508E+01
-2.2414E-01

-6.7121E+02
-4 ..6278E+00

-6.7169E+02
-4.6311E+00

-7.8338E+02
-5.4012E+00

-1.4722E+03
-1.0151E+01

-1.6089E+03
-1.1093E+01

-1.9190E+03
-1.3231E+01

-1.1071E+02
-7.6332E-01

-8.7190E+0,
-6. 0115E+09

2.5407E+03 9.1074E+01
1.7518E+01 6.2793E-01

2.9570E+03 7.6837E+01
2.0388E+01 5.2977E-01

2.6829E+03 1.2288E+02
1.8498E+01 8.4722E-01

2.5609E+03 2.7'282E+02
1.7657E+01 1i 88 1,Ci00

2.3962E+03 8 08o97E+0
1.6521E+01\5.5776E-0'1

1. 8952E±+02 2.3ý866E+0 1

<1/3067E+00 1 . 646 5 E\-O.1

9.6\8 E+02 6.0855E+01
6">6866E\0,0 -4.19'5'8E-01

I 'AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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16 1.1013E+02 -8.1636E+Ol -6.7169E+02 2.5407E+03 9.1074E+Ol 
7.5933E-Ol -5.6286E-Ol -4.6311E+00 1.7518E+Ol 6.2793E-Ol 

17 5.0105E+Ol -8.1327E+Ol -7.8338E+02 2.9570E+03 7.6837E+Ol 
3.4546E-Ol -5.6073E-Ol -5.4012E+00 2.0388E+Ol 5.2977£-01 

18 2.5712E+02 -1.9311E+02 -1.4722E+03 2.6829E+03 1.2288E+02 
1.7728E+00 -1.3314E+00 -1.0151E+Ol 1.8498E+Ol 8.4722E-Ol 

19 4.6226E+02 -2.2594E+02 -1.6089E+03 2.5609E+03 2.7'282E+02 
3.1871E+00 -1.5578E+00 -1.1093E+Ol 1.7657E+Ol Y.8 81-0UO 0 < V 20 6.9867E+02 -3.8562E+02 -1.9190E+03 2.3962E+03 8~0897E+Ol 

4.8172E+00 -2.6588E+00 -1.3231E+Ol /" / 
1.6521E+Ol~5~E-0~ 

21 8.5846E+Ol -3.2508E+Ol -1.1071E+02 1. 895~'l..2 2. 3~66E,,01> 
5.9189E-Ol -2.2414E-Ol -7. 6332E-Ol J!'3~E+00,\. 64'\5E-O.} 

22 5.0153E+Ol -6.7121E+02 -8. 7190E+OQ <9. 69.80E+02 6. 0855E+Ol 
3.4579E-Ol -4 .. 6278E+00 -6. 0115E{ob 6~6866E:;:0.oA .19,S8E-Ol 

~ 

lAOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-143. Load Case 311, 4-ft. Drop onto Rod,
Hypothetical Accident Conditions of Transport - Model AOS-025

Stress (psi/MPa)

Location Sigma-1 Sigma_2 Sigma_3 PM Pb

1 6.6001E+00 -7.8842E+01 5.5081E+01 8.5442E+01 5.38.89E+01

4.5506E-02 -5.4360E-01 3.7977E-01 5.8910E-01 3.7155E-01

2.0272E+00 -6.2360E+01 1.3488E+01 6.4387E+01 053E+01

1.3977E-02 -4.2996E-01 9.2997E-02 4.4394E-0.1 &.9312E-02

3 1.0296E+00 -2.4097E+01 1.3910E+00 2.5127E+01 2,.464\7E+00
7.0986E-03 -1.6615E-01 9.5904E-03 1.7324E 01 1.6,994E-002

4 2.5356E+02 -2.3546E+02 1.1114E+02<4.89b'2E+0\26 .1)77j5E+02

1.7482E+00 -1.6234E+00 7.6632E-011 3.3717E+00 4.2592E+00

1.9614E+02 -2.0968E+02 9.934 1E+0 4.0582E+02 5(0492E+02
1.3523E+00 -1.4457E+00 6.8493E-0'1 2.7980E+O-0 3.4813E+00

6 -5.1041E+01 -2.8662E+02 - 39,E+01 2.3557E+02 4.5831E+01

-3.5191E-01 -1.9761E+00 -I.2680E-01I----.624,2E+00 3.1599E-01

7 2.0691E-01 -6.00,144E'0 5753\75E+00 6.0221E+01 5.1122E+00

1.4266E-03 -4 1378E--01 5.1969E-02 4.1521E-01 3.5247E-02

8 4.7558E-01 -ý.6018E+01 4.6278E:+00 2.6494E+01 3.3650E-01/

3.2790E-03 -1.7939E-0-1-3.190,7E-02 1.8267E-01 2.3201E-03

9 1.98-9'-0-1 -'1.6510E+01 1.8319E+00 1.6709E+01 2.8611E-02a.3/719 E- 0 3"-ý•..l3 83\--0 1/1.2631E-02 1.1520E-01 1.9726E-04

10 -9.3850Eý+00-3. 8473E+01 -8.9005E+00 2.9088E+01 1.2230E+01
\ \ / /

6.4707E-0,2 -2.,652.6E-01 -6.1366E-02 2.0055E-01 8.4325E-02

S 1.25351 -4792E+01 1.0524E+00 3.7328E+01 2.5760E+01

8.14.27E'-02 -1.7094E-01 7.2561E-03 2.5736E-01 1.7761E-01

1,212 4.6026E+00 -3.1446E+01 2.5636E+00 3.6048E+01 5.6967E+01

3\17334E-02 -2.1681E-01 1.7675E-02 2.4854E-01 3.9277E-01

1 3 3.1915E+01 -1.7849E+00 1.5743E+01 3.3700E+01 2.6706E+01

2.2005E-01 -1.2307E-02 1.0854E-01 2.3236E-01 1.8413E-01

14 3.4638E+01 -8.5368E-01 1.9081E+01 3.5492E+01 1.1553E+01

2.3882E-01 -5.8859E-03 1.3156E-01 2.4471E-01 7.9658E-02

15 -8.2584E+02 -2.8139E+03 -8.0753E+02 1.9881E+03 6.9531E+02
-5.6940E+00 -1.9401E+01 -5.5677E+00 1.3707E+01 4.7940E+00

I 2-316 AOS Radioactive Material Transport Packaging System Safety Analysis Report,

for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

Table 2-143. Load Case 311, 4-ft. Drop onto Rod, 
Hypothetical Accident Conditions of Transport - Model AOS-02S 

Stress (psi/MPa) 

Location Pm Pb 

I 2-316 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

6.6001E+00 -7.8842E+Ol 5.5081E+Ol 8.5442E+Ol 5.3889E+Ol 
/ 

4.5506E-02 -5. 4360E-Ol 3. 7977E-Ol 5. 8910E-Ol /7155E-Ol 

2.0272E+00 -6.2360E+Ol 1.3488E+Ol 6.4387E+Ol ~.00~~)01 
1.3977E-02 -4. 2996E-Ol 9. 2997E-02 4. 439/0,\6,-.~2E-02 

1.0296E+00 -2.4097E+Ol 1.3910E+00 2.5127E+Ol ~\464~~+~~ 
7.0986E-03 -1.6615E-Ol 9.5904E-03 1.7324E~Ql 1.6994E~ 

2.5356E+02 -2.3546E+02 1.1114E+02~0~E+0~6.1~15E+02 
A ~4.89( "\. \ 

1.7482E+00 -1.6234E+00 7. 663Z2E-Oi 3~17E~4.~2E+00 

1.9614E+02 -2.0968E+02 9.9341E+Oa 4.0582E+02 5(0492E+02 
1.3523E+00 -1.4457E+00 6. 849\3E-0~ 2. 7980E"+QQ~. 4813E+00 

-5.1041E+Ol -2. 8662E+02 ~9,lE+0~02 4. 5831E+Ol ~~.~~ . / 
-3.5191E-Ol -1.9761E+00 -1~680E~-oa~1_~2E+00 3.1599E-Ol 

2.0691E-Ol -6.00d~7.53~~E+00 6.0221E+Ol 5.1122E+00 
1. 42 66E-0 3 767 8E-.o1 5. 1969E- 02 4 . 1521E- 0 1 3 .524 7E- 02 

~.7558E-Ol_ ~.60~E~1 ~+OO 2.6494E+Ol 3.3650E-Ol 
3. 2790E-03 -1'-.~9E-0-1----3_~/lE-02 1.8267E-Ol 2.32 01E-03 

1. 98,9~0-1 -'1. 651'OE+~1. 8319E+00 1.6709E+Ol 2. 8611E-02 
1. 3719E-03 ':::-h_1383'E~. 2631E-02 1.1520E-Ol 1. 972 6E-04 

-9.~~OE~3.~01 -8.9005E+00 2.9088E+Ol 1.2230E+Ol 
-6. 4 70\E-0~ -2/6S2,6E-Ol -6.13 66E-02 2. 0055E-Ol 8. 4325E-02 

11 1.2535E+01 ~.4792E+01 1.0524E+00 3.7328E+01 2.5760E+01 
~6427E~-1.7094E-01 7.2561E-03 2.5736E-01 1.7761E-01 

1~ 4.6~~00 -3.1446E+Ol 2.5636E+00 3.6048E+Ol 5.6967E+Ol 
~ ~ 3\1734E-02 -2.1681E-Ol 1.7675E-02 2.4854E-Ol 3.9277E-Ol 

'- "r3~> 3~915E+Ol -1.7849E+00 1.5743E+Ol 3.3700E+Ol 2.6706E+Ol 
2.2005E-Ol -1.2307E-02 1.0854E-Ol 2.3236E-Ol 1.8413E-Ol 

14 3.4638E+Ol -8.5368E-Ol 1.9081E+Ol 3.5492E+Ol 1.1553E+Ol 
2.3882E-Ol -5.8859E-03 1.3156E-Ol 2.4471E-Ol 7.9658E-02 

15 -8.2584E+02 -2.8139E+03 -8.0753E+02 1.9881E+03 6.9531E+02 
-5.6940E+00 -1.9401E+Ol -5.5677E+00 1.3707E+Ol 4.7940E+00 

AOS Radioactive Material Transport Packaging System Safety Analysis Reportl 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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16 8.5492E+01
5.8945E-01

17 -1.1799E+01
-8.1352E-02

18 -2.1209E+01
-1.4623E-01

19 1.1426E+02
7.8781E-01

20 1.8394E+02
1.2682E+00

21 1.3355E+01
9.2079E-02

22 -3.0449E+02
-2.0994E+00

-1.6592E+02
-1.1440E+00

-1.7767E+02
-1.2250E+00

-1.4657E+02
-1.0106E+00

-1.1151E+02
-7.6881E-01

-1.4415E+02
-9.9387E-01

-2.5150E+01
-1.7341E-01

-1.2061E+03
-8.3156E+00

5. 6721E+00
3. 9108E-02

1. 4960E+01
1. 0314E-01

1.7898E+00
1.2340E-02

3. 1410E+01
2 . 1656E-01

2 . 5671E+00
1.7700E-02

-2.4664E+01
-1.7005E-01

-3.2701E+0,2
-2.2546E+o1

2.5141E+02 1.9582E+02
1.7334E+00 1.3501E+00

1.6587E+02 2.5020E+02
1.1437E+00 1.7250E+00

1.2536E+02 6.9072E+01
8.6435E-01 4.7624E-01

2.2577E+02 2.3,992E+02
1.5566E+00 Z6 5 42-00

3.2809E+02 3 758E+02

2.2621E+00 2 3965E+00

3.8505E+01 5.3879E+01>

2''6549E-01 3.71149E-0.1

9.0158E+02 3.9271E+02
6">,2162E\>00 -ý2. 707'7E+00

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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16 8.5492E+Ol -1.6592E+02 5.6721E+OO 2.5141E+02 1.9582E+02 
5.8945E-Ol -1.1440E+OO 3.9108E-02 1.7334E+OO 1.3501E+OO 

17 -1.1799E+Ol -1.7767E+02 1.4960E+Ol 1.6587E+02 2.5020E+02 
-8. 1352E-02 -1.2250E+OO 1. 0314E-Ol 1. 1437E+OO 1.7250E+OO 

18 -2.1209E+Ol -1.4657E+02 1.7898E+OO 1.2536E+02 6.9072E+Ol 
-1.4623E-Ol -1.0106E+OO 1.2340E-02 8.6435E-Ol 4.7624E-Ol 

19 1.1426E+02 -1.1151E+02 3.1410E+Ol 2.2577E+02 2.3'992E+02 
7.8781E-Ol -7.6881E-Ol 2.1656E-Ol 1.5566E+OO Y. 6 5 4'iE":ro 0 < V 20 1.8394E+02 -1.4415E+02 2.5671E+OO 3.2809E+02 3~4758E+02 

1.2682E+00 -9.9387E-Ol 1.7700E-02 
/"- / 

2. 2621E+OO~3.965E+00 

21 1.3355E+Ol -2.5150E+Ol -2.4664E+01 3. B50~.'<.1 5. g~,Ol> 
9.2079E-02 -1.7341E-Ol -1. 7005E-Ol 2~6~E-Ol,,\. 71'rE-OJ: 

22 -3.0449E+02 -1.2061E+03 -3. 2701E+OQ <9. 0158E+02 3. 9271E+02 
-2.0994E+00 -8.3156E+00 -2. 2546E{O'o 6~162E;0.oA. 7077E+OO 

~ 
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Table 2-144. Load Combination 301, Head-On Drop Orientation,
Hypothetical Accident Conditions of Transport - Model AOS-025

Load Cases: 301, 102, 201, 211
30-ft. Head-On Drop
100OF Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 6.27 2.88 9.15 20.00 66.30 6.25
43.21 19.87 63.09 137.90 457.12

2 3.94 0.45 4.39 20.00 66.30/ >10
27.19 3.09 30.27 137.90 457.12

3 3.47 0.79 4.26 20.00 66.30 >10
23.92 5.43 29.34 137.90 47121

4 11.08 6.32 17.41 20.00 66.30 2-.._81
76.43 43.59 120.01 13-7-9°0 457.12

5 4.07 4.33 8.4-1 2-0.00 66.3,0 6.89
28.08 29.87 579 5 13. 90 4--57.12/

6 3.29 1.51 4.8 20.-006--6._ 30 >10
22.66 10.42 33.09\137.90 457.12

7 2.71 0.08 2>ý-7_8 20 .00> 66.30 >10
18.67 0\.53 ,'19.19'-1,37\ý9/ 457.12

8 2/8.3 05" . 8.8 2 0.00 66.30 >10
/19.52 0.33 19</86 137.90 457.12

A .7 0,.07 .85 20.00 66.30 >10
19.15 0.4.9 19.64 137.90 457.12

106 6.72 2.63 9.3A4 20.00 66.30 5.91
\ 47&.30 18.10 64.41 137.90 457.12

11 4.86 2.69 7.55 20.00 66.30 7.78
33.418 18.55 52.03 137.90 457.12

12 2.12 3.77 5.90 20.00 66.30 >10
14.63 26.01 40.65 137.90 457.12

13 5.53 3.81 9.34 20.00. 66.30 6.10
38.09 26.29 64.39 137.90 457.12

I2-318 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-1 65 Transport Packages, Rev. B

Table 2-144. Load Combination 301, Head-On Drop Orientation, 
Hypothetical Accident Conditions of Transport - Model AOS-02S 

Load Cases: 301, 102, 201, 211 
30-ft. Head-On Drop 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Lac 

1 

2 

3 

4 

5 

6 

7 

8 

Pm 

6.27 
43.21 

3.94 

Pb 

2.88 
19.87 

0.45 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

9.15 20.00 66.30· 
63.09 131.90 457.12 

4.39 20.00 66.30 
27.19 3.09 30.27 137.90 457.12 

3.47 0.79 4.26 20.00 66.ho 

MS 

>10 

23.92 5.43 29.34 137.9~5~2 

11 . 08 6 . 32 17 . 41 20 . 0 ~ 66. 30 12,.,81 
76.43 43.59 120.01 13Q790 ~57.12 ~ 

4.07 4.33 8.4;/20,,00\ 6~'0" /6.89 

28.08 29.87 5~5 ~!9~L4S"~'/ 
3.29 1.51 4.8~ 20<00~730 

22.66 10.42 33.09~7.9\ 457.12 

2.71 ~r'7~ 2~,,0;/ 66.30 
18.67 ~:~~.19 137.90 457.12 

2/.83 0\05 2.8'8Jo.00 66.30 

>10 

>10 

>10 

<,r9':~0'3~3 1«86 137.90 457.12 

9 \2'7'8~0"07 ~.85 20.00 66.30 
, 19:{§\ "" 0:'4) 19.64 137.90 457.12 

Id~~.72 \ 2.63 9.3.4 20.00 66.30 

>10 

5.91 
4'6,. 3 0 18 . 10 64 . 41 13 7 . 9 0 4 5 7 . 12 

~ 
11 4.8f 2.69 7.55 20.00 66.30 

3-&.48 18.55 52.03 137.90 457.12 
7.78 

12 2.12 3.77 
14.63 26.01 

13 5.53 3.81 
38.09 26.29 
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5.90 20.00 66.30 >10 
40.65 137.90 457.12 
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14 5.28 2.93 8.20 20.00 66.30
36.37 20.20 56.57 137.90 457.12

15 1.81 2.01 3.82 20.00 66.30
12.50 13.87 26.36 137.90 457.12

16 2.98 2.72 5.69 20.00 66.30
20.53 18.72 39.25 137.90 457.12

17 2.78 3.07 5.86 20.00 66.30
19.19 21.19 40.38 137.90 457.12

18 3.92 4.06 7.98 20.00 66.30
27.02 28.02 55.04 137.90 457.12

19 4.66 3.86 8.51 20.00 66.30
32.10 26.59 58.69 137.90 457.12

7.08

>10

>10

20 3.56 4.45 8.01 20.00 66.
24.52 30.72 55.23 137.90 457.1

21 2.94 1.53 4.48 20.00 66.
20.30 10.56 30.87 137.90 457,.

22 0.91 0.77 1.68 20-.-0 66.
6.27 5.34 11.61 137.90 457,,.

Min MS: 2.809, Location: 4, Combin Pro+Pb
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14 5.28 2.93 8.20 20.00 66.30 7.08 
36.37 20.20 56.57 137.90 457.12 

15 1. 81 2.01 3.82 20.00 66.30 >10 
12.50 13.87 26.36 137.90 457.12 

16 2.98 2.72 5.69 20.00 66.30 >10 
20.53 18.72 39.25 137.90 457.12 

17 2.78 3.07 5.86 20.00 66.30 >10 
19.19 21.19 40.38 137.90 457.12 

18 3.92 4.06 7.98 20.00 66.30 7.30 
27.02 28.02 55.04 137.90 457.12 

19 4.66 3.86 8.51 20.00 66.30 6/7'9 
32.10 26.59 58.69 137.90 457.12 ~ 

20 3.56 4.45 8.01 20 - 00 66 -30t- 2'8 / 
24.52 30.72 55.23 137.90 457T2 

21 2.94 1. 53 4.48 20.00~66.BO ~10 " J 20.30 10.56 30.87 137.90 457~12 

22 0.91 0.77 ,1.68 JO_O~6~O 
6.27 5.34 "/;137_9~2 

Min MS: 2.809, Location: Q Combina't-ion: Pm+Pb 
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Table 2-145. Load Combination 302, Side Drop Orientation,
Hypothetical Accident Conditions of Transport - Model AOS-025

Load Cases: 302, 102, 201, 211
30-ft. Side Drop + Slap-Down
100OF Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su

1 10.29 3.57 13.87 20.00 66.30
70.97 24.63 95.60 137.90 457.12

2 8.94 2.20 11.14 20.00 66.30
61.67 15.16 76.82 137.90 457.12

3 9.68 2.57 12.25 20.00 66.(30
66.73 17.70 84.43 137.9 457.12

N
4 6.07 2.31 8.38 20.00 66.30

41.83 15.95 57.78 13-7-90 4,57.12

5 6.60 j 1.16 7.76 2- 00 66.3'0
45.47 8.03 53/50 137,)90 4 -57,.12

MS

3.51

.04

6 6.54 1.43
45.09 9.83

6. 10
.12

7 7.31
50.38

66.30
457.12

5.35

8 20.00
137.90

66.30
457.12

5.14

/7.90 20.00 66.30
i4.44 137.90 457.12

5.35

.57 7.66 '20.00 66.30

.94 52.79 137.90 457.12
5.55

11 3.21 9.63 20.00 66.30
22.16 66.39 137.90 457.12

5.89

12 5.36 1.94 7.31 20.00 66.30
36.97 13.41 50.38 137.90 457.12

13 6.34 1.27* 7.61 20.00 66.30
43.73 8.73 52.46 137.90 457.12

7.65

6.32
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Table 2-145. Load Combination 302, Side Drop Orientation, 
Hypothetical Accident Conditions of Transport - Model AOS-025 

Load Cases: 302, 102, 201, 211 
30-ft. Side Drop + Slap-Down 
100 0 F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

10.29 
70.97 

8.94 
61. 67 

9.68 
66.73 

Pb 

3.57 
24.63 

2.20 
15.16 

2.57 
17.70 

Stress (ksi/MPa) 

Pm+Pb Sm Su MS 

13.87 20.00 66.30 
95.60 137.90 457.12 

11.14 20.00 66.30 

3.80 

4 

.r 
5 

6.07 
41. 83 

2.31 
15.95 

76.82 137.90 457.12 

12.25 20.00 66.~0 
84.43 137.9~5~i2 

8 . 38 20 . 0 ~ 66. 30 ,6,. 65 

57. 78)3-'779.0

J
4'SZ:2 ~ 

6 . 60 ) 1. 16 7 . J6 r1~-~) 00 66 . 3'0" /6 . 04 
45.47 8.03 5~50 ~.90 4~~~~ 

6.54 1. 43 7. 9:}, 20<00~30 

45 . 09 9 . 83 54 . 9 2~ 7 . 9~ 457. 12 

7. 31 ~7;-8B 2'0. 00) 66.30 
50.38 \~:~~~~.3~'37~9~ 457.12 

Y56~54 Vs)'oJo.oo 66.30 

<:2.~~3.7\ 5\.S2 137.90 457.12 

9 5~~D!"t~ ~:b~Vs:::~ 1~~:~~ 4~~:~: 
10~.~:OS \ ~57 7.66·20.00 66.30 
,,~85 3.94 52.79 137.90 457.12 

11 6.42 3.21 9.63 20.00 66.30 
> 4V3 - 22.16 

6 6.10 

7 5.35 

8 5.14 

5.35 

5.55 

5.89 
66.39 137.90 457.12 

12 5.36 1. 94 7.31 20.00 66.30 7.65 
36.97 13.41 50.38 137.90 457.12 

13 6.34 1. 27' 7.61 20.00 66.30 6.32 
43.73 8.73 52.46 137.90 457.12 

o 
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14 6.35 1.92 8.26 20.00 66.30
43.77 13.21 56.98 137.90 457.12

15 4.67 1.98 6.65 20.00 66.30
32.21 13.64 45.85 137.90 457.12

16 6.13 2.81 8.95 20.00 66.30
42.29 19.40 61.69 137.90 457.12

17 6.01 1.94 7.96 20.00 66.30
41.47 13.41 54.88 137.90 457.12

18 6.38 1.61 7.99 20.00 66.30
44.01 11.09 55.10 137.90 457.12

19 6.86 2.23 9.09 20.00 66.30
47.32 15.36 62.68 137.90 457.12

6.31

8.93

6.41

20 6.37 3.19 9.56 20.00 66
43.94 22.00 65.93 137.90 457

21 3.40 0.52 3.91 20.00 66
23.41 3.57 26.98 137.90" 457,

22 3.57 0.57 4.14 20-.-00 \66
24.63 3.90 28.53 37.90 5

Min MS: 3.509, Location. Combi: .on: Pm

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 6.35 1. 92 8.26 20.00 66.30 6.31 
43.77 13.21 56.98 137.90 457.12 

15 4.67 1. 98 6.65 20.00 66.30 8.93 
32.21 13.64 45.85 137.90 457.12 

16 6.13 2.81 8.95 20.00 66.30 6.41 
42.29 . 19.40 61. 69 137.90 457.12 

17 6.01 1. 94 7.96 20.00 66.30 6.72 
41. 47 13.41 54.88 137.90 457.12 

18 6.38 1. 61 7.99 20.00 66.30 6.27 
44.01 11. 09 55.10 137.90 457.12 

19 6.86 2.23 9.09 20.00 66.30 5."7"6 
47.32 15.36 62.68 137.90 457.12 ~ 

20 6.37 3.19 9.56 20.00 
66.

30t· 9
" 

/ 
43.94 22.00 65.93 137.90 45712 

21 3.40 0.52 3.91 20.00~66.BO ~10 " J 23.41 3.57 26.98 137.90 45~.12 

22 3.57 0.57 4.14 }O'~~6~O 
24.63 3.90 2:;:37'9~2 

Min MS: 3.509, Location: Q Combina't-ion: Pm 
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Table 2-146. Load Combination 303, Cg/Corner Drop Orientation,
Hypothetical Accident Conditions of Transport - Model AOS-025

Load Cases: 303, 102, 201, 211
30-ft. Cg/Corner Drop
100OF Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 8.62
59.43

Pb

3.28
22.58

Pm+Pb

11.89
82.01

Sm

20.00
137.90

Su

66.30
457.12

2 9.71 0.95 10.66 20.00 66.

66.96 6.52 73.48 137.90 457.

3 10.29 2.02 12.31 20.00 66.

70.96 13.90 84.85 137.90 457.

4 6.53 2.14 8.66 20.0 0 66.
44.99 14.75 59.74 113-7.9.0 4,57.

5 6.59 1.21 7.8.0 2-0 '00 66.
45.47 8.34 53.81 137.!90 4-5-7-z

6 6.23 1.64 7.87 20:00" 66

42.98 11.31 54.29,,137.90 457.

7 6.81 0.25 7-06 20.00> 66.

46.97 1.74 48.71-1 3->9' 457.

8 6/(01 0.23 6. 2-4/ 20 .00 66.

41.43 1.61 4<Z04 137.90 457.

9 4 .68, 0,. 35 ,5.03 20.00 66.

04

6.45
12

30
12

5.81

30
12

6.72

30 8.91
4.69 137.90 457.12

i\4'5 6.00 20.00 66.30
.0.03 41.37 137.90 457.12

9.21

11 2.43 6.04 20.00 66.30
16.76 41.66 137.90 457.12

9.97

12 2.60 1.63 4.23 20.00
17.90 11.27 29.16 137.90

66.30
457.12

>10

>1013 3.59 1.19 4.78 20.00 66.30
24.73 8.20 32.93 137.90 457.12

1 2-322
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Table 2-146. Load Combination 303, Cg/Corner Drop Orientation, 
Hypothetical Accident Conditions of Transport - Model AOS-02S 

Load Cases: 303, 102, 201, 211 
30-ft. Cg/Corner Drop 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Pm 

8.62 
59.43 

9.71 
66.96 

10.29 
70.96 

Stress (ksi/MPa) 

Pb Pm+Pb Sm Su 

3.28' 11.89 20.00 66.30 
22.58 

0.95 
6.52 

2.02 
13.90 

82.01 137.90 457.12 

10.66 20.00 66.30 
73.48 137.90 457.12 

12.31 20.00 66.ho -I 

MS 

4.38 

3.78 

3.51 

84.85 137.9~5~~2 

6.53 2.14 
44.99 14.75 

8. 66 . 20. 0 ~ 66. 30 ,6, .. 11 

59. 74)3-'7-:-90~4'5~12 ~ 

6 . 5 9 1. 2 1 7 . 80 /i~-~) 0 0 6 6 . 3'0", /6 . 04 
45.47 8.34 53~1 ~.90 4~~~~ 

6.23 1. 64 ~8:z. 20<00~730 
42 . 98 11. 31 54 . 2 9~ 7 . 9\ 457. 12 

6.B1 ~T:-O.~ 2~\02) 66.30 
46.97 \~:~~.71 137.90 457.12 

6,(0.1 ~2 3 6. 2"4Jo. 0 0 6 6 . 3 0 

6.45 

5.81 

6.72 

~.:~.6\ ~04 137.90 457.12 

1:~~~:~~V:::: "::::: 4::::: '" ~VO. 03 41. 37 137.90 457.12 

8.91 

9.21 

11 3.6} 2.43 6.04 20.00 66.30 
2~,89 16.76 41. 66 137.90 457.12 

9.97 

12 2.60 1. 63 4.23 20.00 66.30 >10 
17.90 11. 27 29.16 137.90 457.12 

13 3.59 1.19 4.78 20.00 66.30 >10 
24.73 8.20 32.93 137.90 457.12 

o 
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14 3.48
24.02

15 4.28
29.52

16 5.37
37.01

17 5.32
36.69

18 5.10
35.14

19 6.40
44.16

20 6.63
45.72

21 0.84
5.81

22 3.30
22.76

1.78
12.25

2.01
13.88

3.00
20.69

2.08
14.37

1.60
11. 04

2.50
17.21

3.11
21.42

0.50
3.48

0.77
5.34

5.26
36.27

6.30
43.41

8.37
57.69

7.41
51.06

6.70
46.18

8.90
61.37

9.74
67.13

1.35
9.28

4.08
28.10

20.00
137.90

20.00
137.90

20'.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90'

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457.12

66.30'
457.r12

>10

9.53

6.92

Min MS: 3.510, Pm
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14 3.48 1. 78 5.26 20.00 66.30 >10 
24.02 12.25 36.27 137.90 457.12 

15 4.28 2.01 6.30 20.00 66.30 9.53 
29.52 13.88 43.41 137.90 457.12 

16 5.37 3.00 8.37 20'.00 66.30 6.92 
37.01 20.69 57.69 137.90 457.12 

17 5.32 2.08 7.41 20.00 66.30 7.72 
36.69 14.37 51. 06 137.90 457.12 

18 5.10 1. 60 6.70 20.00 66.30 8.11 
35.14 11.04 46.18 137.'90 457.12 

19 6.40 2.50 8.90 20.00 66.30 6.<2'5 
44.16 17.21 61. 37 137.90 457.12 ~ 

20 6.63 3.11 9.74 20.00 66.~ot·81 
45.72 21. 42 67.13 137.90 457.\12 

21 0.84 0.50 1.35 20.00~66.BO ~10 " J 5.81 3.48 9.28 137.90 45~.12 

22 3.30 0.77 4.08 }0 .. 0~6~0 
22.76 5.34 2:;;137. 9~2 

Min MS: 3.510, Location: Q Cornbina:t--ion: Pm 
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Table 2-147. Load Combination 304, Head-On Drop Orientation at -400F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-025

Load Cases: 304, 105, 202, 211
30-ft. Head-On Drop at -40 0 F, Low Temperature
-40°F Ambient, Maximum Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 8.48
58.46

Pb

3.59

24.77

Pm+Pb

12.07
83.23

Sm

20.00
137.90

Su

70.00
482.63

2 5.47 0.55 6.02 20.00 70.00
37.69 3.79 41-.48 137.90 482.6Y'

3 4.82 1.07 5.90 20.00 70.(00
33.26 7.41 40.67 137.90 482.63

4 14.91 7.80 22.71 20.00 70.00
102.78 53.79 156.57 13-7-.90 4"82.63

5 5.16 5.48 10.641 2-0 00 70.0,0

35.60 37.75 73.35 137i90 482.63'

6 4.23 1.49 5.71 2o.-0\0o_.00
29.14 10.24 39.39\ 137.90 482.63

7 53.68 0.08,3.2 6 20.00 702.00

25.36 C.5 5: :2 5.91 13 7">9'O 482.63

.58

>10

>10

8 .92-,/20.00 70.00
./01 137.90 482.63

>10

9 .84 20.00 70.00
.47 137.90 482.63

>10

3\,7'1 12.71 20.00 70.00
:5.58 87.65 137.90 482.63

4.33

11 3.26 9.67 20.00 70.00
22.46 66.64 137.90 482.63

6.24

12 2.55 4.59 7.14 20.00 70.00
17.56 31.67 49.23 137.90 482.63

13 7.22 5.04 12.26 20.00 70.00
49.76 34.78 84.54 137.90 482.63

8.80

4.71

1 2-324
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Table 2-147. Load Combination 304, Head-On Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-02S 

Load Cases: 304, 105, 202, 211 
30-ft. Head-On Drop at -40°F, Low Temperature 
-40°F Ambient, Maximum Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

8.48 
58.46 

5.47 

Pb 

3.59 
24.77 

0.55 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

12.07 20.00 70.00 
83.23 137.90 482.63 

6.02 20.00 70.00 
37.69 3.79 41.48 137.90 482.63 

4.82 1.07 5.90 20.00 70.~0 

MS 

4.66 

7.78 

8.95 
33 . 26 7 . 41 40 . 67 137 . 9082 . b 
14.91 7. BO 22.71 20. O~ 7~t 12 .. OB 

102.78 53.79 156. 57 13~-:-9,0 4'82. 63 ~ 
4 

5 5.16 5.48 10: 6/2'0,\ 00\ 7~q\. /5.58 
35.60 37.75 73/.35 ~!9~,L482~'v/ 

6 

7 

8 

4.23 1.49 ~7~ 2'0<00~OO 
29.14 10.24 39.39~7.9~ 482.63 

3.68 ~>~ 2~,,03) 70.00 
25.36 \::~~.91 '37.90 482.63 

3/.8,7 ~05 3. 92Jo. 00 70.00 

~~.:~0.3iJ6 2~01 137.90 482.63 

9 ~3.7~~0'\07 3.84 20.00 70.00 
2 5 . 9 8~ "" O. 48 2 6 . 47 13 7 . 9 0 4 82 . 63 

10~u~:i ~~:~~ 1;~:~: 4;~:~~ 
11 6.41 3.26 9.67 20.00 70.00 

44./18 22.46 66.64 137.90 482.63 
V 

12 2.55 4.59 7.14 20.00 70.00 
17.56 31. 67 49.23 137.90 482.63 

13 7.22 5.04 12.26 20.00 70.00 
49.76 34.78 84.54 137.90 482.63 

>10 

>10 

>10 

>10 

4.33 

6.24 

8.80 

4.71 

o 
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14 6.77
46.66

15 2.10
14.50

16 3.24
22.35

17 3.27
22.57

18 4.94
34.03

19 5.59
38.55

20 3.87
26.69

21 3.99
27.53

22 1.08
7.41

3.32
22.87

2.71
18.66

2.33
16.06

3.30
22.72

4.79
33.06

3.98
27.41

4.38
30.17

1.82
12.53

0.81
5.61

10.09
69.54

4.81
33.16

5.57
38.42

6.57
45.29

9.73
67.09

9.57
65.96

8.25
56.85

5.81
40.07

1.89
13.02

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90'

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00'

482 .r63

5.94

>10

>10

Min MS: 2.082, .on: Pm+Pb
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14 6.77 3.32 10.09 20.00 70.00 5.94 
46.66 22.87 69.54 137.90 482.63 

15 2.10 2.71 4.81 20.00 70.00 >10 
14.50 18.66 33.16 137.90 482.63 

16 3.24 2.33 5.57 20.00 70.00 >10 
22.35 16.06 38.42 ' 137.90 482.63 

17 3.27 3.30 6.57 20.00 70.00 9.66 
22.57 22.72 45.29 137.90 482.63 

18 4.94 4.79 9.73 20.00 70.00 6.19 
34.03 33.06 67.09 137.90 482.63 

19 5.59 3.98 9.57 20.00 70.00 6/.3'2 
38.55 27.41 65.96 137.90 482.63 ~ 

20 3.87 4.38 8.25 20.00 70.~ot.4.9 
26.69 30.17 56.85 137.90 482.\63 

21 3.99 1. 82 5.81 20.00~70.00 ~10 " J 27.53 12.53 40.07 137.90 482~63 

22 1. 08 0.81 1. B9 J'.O~oZ>o 
7.41 5.61 '7r137

.

9C 3 

Min MS: 2.082, Location:~ Combinat~on: Pm+Pb 
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Table 2-148. Load Combination 305, Side Drop Orientation at -40°F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-025

Load Cases: 305, 105, 202, 211
30-ft. Side Drop + Slap-Down at -40 0 F, Low Temperature
-40°F Ambient, Maximum Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 4.53 2.25 6.79 20.00 70.00 9.32
31.24 15.54 46.78 137.90 482.63

2 2.34 1.05 3.39 20.00 70.00' >0
16.15 7.25 23.40 137.90 482.63"

3 3.88 1.23 5.12 20.00 70.(00 >10
26.77 8.50 35.27 137.90948.2.63

4 3.61 1.72 5.33 20.00 70.00 ->10
2 4 .87 1 1 .8 9 3 6 .7 6 13-7 -9.0 4 ,82 .63 .5 4.04 0.94 4 97 2-0.00 70.00 >10
27.82 6.46 34./28 3+90 482.63

6 3.59 1 12 4.71 20o00 702.0o0 >10
24.74 7.74 32.48 137.90 482.63

7 2.51 0.25 2>-7,6 20.00 70.00 >10
17.33 1.1 19.0 1-3 7ý.39• 482.63

8 1s/94 0.21 2.1'5 0.00 70.00 >10
/13.37 \ 1.48 14<86 137.90 482.63

9 _2.2 0o, 25 .77 20.00 70.00 >10
17.37 1.7,5 19.12 137.90 482.63

10 3.95 0.96 4.91 20.00 70.00 >10
27ý.23 6.59 33.83 137.90 482.63

11 3.49 2.28 5.77 20.00 70.00 >10
24.,09 15.72 39.81 137.90 482.63

12 2.83 1.55. 4.38 20.00 70.00 >10
19.51 10.68 30.19 137.90 482.63

13 4.02 1.28 5.31 20.00 70.00 >10
27.75 8.85 36.60 137.90 482.63
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Table 2-148. Load Combination 305, Side Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-025 

Load Cases: 305, 105, 202, 211 
30-ft. Side Drop + Slap-Down at -40°F, Low Temperature 
-40°F Ambient, Maximum Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

4.53 
31. 24 

2.34 
16.15 

3.88 
26.77 

Pb 

2.25 
15.54 

1. 05 
7.25 

1. 23 
8.50 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

6.79 20.00 70.00 
46.78 137.90 482.63 

3.39 20.00 70.00 
23.40 137.90 482.63 

C 5.12 20.00 70.pO 
, ""J 

MS 

9.32 

>10 

4 

5 

3.61 
24.87 

4.04 
27.82 

1. 72 
11. 89 

0.94 
6.46 

35.27 137.9K482.63 

5.33 20.00 70.00S>.10 
36.76 13-"7-:-9·0 4'82.63 

4. ry7/

0
2'O'\ 00\ 7';00 >10 

34~28 137!9~L482.63 
\ . ~ 3.59 1.12 4.v~ 20<00~OO 

24.74 7.74 32.48~7.9\ 482.63 

2.51 ~2">~~ 2\02) 70.00 
17.33 \~:;~.04 ~37.90 482.63 

1~94 ~1 ~.~5~.00 70.00 

<:t3.:7~1.48 1~86 137.90 482.63 

9 \2 . 52 0,. 25 /}. . 77 2 0 . 00 70 . 00 

6 

7 

8 

>10 

>10 

>10 

>10 
137.90 482.63 

1d~~:95 0.96 4.91 20.00 70.00 
,~3 6.59 33.83 137.90 482.63 

11 3.4? 2.28 5.77 20.00 70.00 
Q 4 .,0 9 15 . 72 3 9 . 81 13 7 . 9 0 4 8 2 . 63 

>10 

>10 

V 

12 2.83 1. 55 4.38 20.00 70.00 >10 
19.51 10.68 30.19 137.90 482.63 

13 4.02 1. 28 5.31 20.00 70.00 >10 
27.75 8.85 36.60 137.90 482.63 

Q 
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14 3.85 1.67 5.53 20.00 70.00
26.57 11.53 38.10 137.90 482.63

15 3.66 2.71 6.38 20.00 70.00
25.26 18.71 43.97 137.90 482.63

16 4.19 2.35 6.54 20.00 70.00
28.89 16.21 45.11 137.90 482.63

17 3.86 1.63 5.49 20.00 70.00
26.60 11.25 37.86 137.90 482.63

18 3.77 1.17 4.94 20.00 70.00
26.03 8.06 34.09 137.90 482.63

19 4.12 1.74 5.86 20.00 70.00
28.38 12.01 40.39 137.90 482.63

>10

9.98

9.70

20 3.86 2.32 6.18 20.00 70.
26.61 15.99 42.59 137.90 482.

21 2.19 0.44 2.63 20.00 70.
15.11 3.03 18.14 137.90 482,.

22 2.39 0.55 2.93 20-.-0 70.

16.46 3.78 20.24 137.90 4821Z

Min MS: 9.317, Locai: Combir Pm+Pb
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14 3.85 1. 67 5.53 20.00 70.00 >10 
26.57 11.53 38.10 137.90 482.63 

15 3.66 2.71 6.38 20.00 70.00 9.98 
25.26 18.71 43.97 137.90 482.63 

16 4.19 2.35 6.54 20.00 70.00 9.70 
28.89 16.21 45.11 137.90 482.63 

17 3.86 1. 63 5.49 20.00 70.00 >10 
26.60 11.25 37.86 137.90 482.63 

18 3.77 1.17 4.94 20.00 70.00 >10 
26.03 8.06 34.09 137.90 482.63 

19 4.12 1. 74 5.86 20.00 70.00 >'f'0 
28.38 12.01 40.39 137.90 482.63 \ 

20 3.86 2.32 6.18 20.00 70'00t"'0 26.61 15.99 42.59 137.90 482.(3 

21 2.19 0.44 2.63 20.00~70.00 ~10 " J 15.11 3.03 18 . 14 13 7 . 9 0 4 8 2,. 63 

22 2.39 0.55 2.93 JO'O~0Z> 
16.46 3.78 2:%137'9~3 

Min MS: 9.317, Location:~ Combinatqon: Pm+Pb 
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Table.2-149. Load Combination 306, Cg/Corner Drop Orientation at -400F, Cold Environment,
Hypothetical Accident Conditions of-Transport - Model AOS-025

Load Cases: 306, 105, 202, 211
30-ft. Cg/Corner Drop at -40 0 F, Low Temperature
-40°F Ambient, Maximum Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 6.45 1.97 8.42 20.00 70.00 6.44
44.47 13.56 58.03 137.90 482.63

2 1.81 0.33 2.15 20.00 70.00 >10

12.49 2.30 14.79 137.90 482.6.3

3 0.78 0.25 1.04 20.00 70.00 >10
5.40 1.75 7.14 137.90 482.63

4 4.78 1.60 6.38 20.00 70.0-0 _._05
32.95 11.05 44.00 13-7-9,0 4/82.63

3.72 0.88 4.6.0 20_.00 70.00 >10
25.65 6.05 31.70 137)90o-482.63

6 3.10 1.33 4.43 20 -00 70.00 >10
21.37 9.17 30.54 137.90 482.63

7 2.80 0.13 2-94 2'0.00 ,70.00 >10
19".32 0.3 20.24 2 I37 '900 482.63

8 2/<'2"0 0.08 2.28 20.00 70.00 >10
5. * 5 0.54 15ý69 137.90 482.63

9 1.65 0609 .74 20.00 70.00 >10
11.37 0.61 11.98 137.90 482.63

1 2.45 0.76 3.21 20.00 70.00 >10
76.,19 0 5.22 22.12 137.90 482.63

11 1 .,73 1.47 3.21 20.00 70.00 >10
11.'96 10.17 22.12 137.90 482.63

12 1.23 1.48 2.71 20.00 70.00 >10
8.45 10.22 18.68 137.90 482.63

13 1.91 1.21 3.11 20.00 70.00 >10
13.13 8.32 21.45 137.90 482.63
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Table.2-149.Load Combination 306, CglCorner Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Conditions of'Transport - Model AOS-02S 

Load Cases: 306, 105, 202, 211 
30-ft. Cg/Corner Drop at -40°F, Low Temperature 
-40°F Ambient, Maximum Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

6.45 
44.47 

1. 81 
12.49 

Pb 

1. 97 
13.56 

0.33 
2.30 

Stress (ksi/MPa) 
----------------

Pm+Pb Sm Su 

8.42 20.00 70.00 
58.03 137.90 482.63 

2.15 20.00 70.00 
14.79 137.90 482.63 

( 
0.78 0.25 1.04 20.00 70.pO 

MS 

6.44 

>.10 

>10 
5.40 1.75 7.14 137.9~82.63 

4.78 1. 60 6. 38 20. 0 ~ 7;{ 0S"~O 5 
32.95 11.05 44.00 13-7-:-9·0 4'82.63 

3.72 0.88 4.60/20,.00\ 7';00 >10 
25.65 6.05 31/.10 ~)9~ [482.63 

3 . 10 1 . 3 3 ~4 3 20 :'0·0 _____ 70?o 

4 

5 

" " ~ 21.37 9.17 30.54~7.90 482.63 

2.80 0'13\52'>9~ 20\0;>70000 
19.32 0.93 20.24 ~37.90 482.63 

2/.2,0 0 . 08 2 . 2'8Jo. 00 70 . 00 

6 

7 

8 

\
i.1~ 0.54 15~69 137.90 482.63 

~ ~ \ 
9 1.65 Ob09 [.74 20.00 70.00 

~ ~ ) 
10~~,:45 0.~6 
,,~90 5.22 

11 1. 'I':; 1. 47 

12 

13 

11./96 10.17 
V 

1. 23 1. 48 
8.45 10.22 

1. 91 1. 21 
13.13 8.32 

137.90 482.63 

3.21 20.00 70.00 
22.12 137.90 482.63 

3.21 20.00 70.00 
22.12 137.90 482.63 

2.71 20.00 70.00 
18.68 137.90 482.63 

3.11 20.00 70.00 
21. 45 137.90 482.63 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 
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14 1.78
12.28

15 3.14
21.62

16 3.99
27.53

17 3.90
26.89

18 3.35
23.09

19 3.68
25.40

20 3.84
26.49

21 0.51
3.54

22 1.42
9.80

1.39
9.60

2.64
18.18

2.39
16.45

1.57
10.81

1.19
8.18

1.89
13.01

2.28
15.71

0.31
2.11

0.45
3.07

3.17
21.89

5.77
39.80

6.38
43.98

5.47
37.70

4.53
31.26

5.57
38.41

6.12
42.20

0.82
5.65

1.87
12.88

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137. 90'

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00'
482.(63

>10

>10

9.97

Min MS: 6.442, Pm
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14 1.78 1. 39 3.17 20.00 70.00 >10 
12.28 9.60 21. 89 137.90 482.63 

15 3.14 2.64 5.77 20.00 70.00 >10 
21.62 18.18 39.80 137.90 482.63 

16 3.99 2.39 6.38 20.00 70.00 9.97 
27.53 16.45 43.98 137.90 482.63 

17 3.90 1. 57 5.47 20.00 70.00 \ >10 
26.89 10.81 37.70 137.90 482.63 

18 3.35 1.19 4.53 20.00 70.00 >10 
23.09 8.18 31. 26 137.90 482.63 

19 3.68 1. 89 5.57 20.00 70.00 >'fo 
25.40 13.01 38.41 137.90 482.63 ~ 

20 3.84 2.28 6.12 20.00 70.00t>tO / 
26.49 15.71 42.20 137.90 482.63 

20. 00 ~70.laO >.10 21 0.51 0.31 0.82 " J 3.54 2.11 5.65 137.90 482,.63 

22 1. 42 0.45 1.87 )o.o~0Z>0 
9.80 3.07 "?:379~3 

Min MS: 6.442, Location: Q Combinat-ion: Pm 
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Table 2-150. Load Combination 310, Additional Increased External Pressure (290 psi),
Hypothetical Accident Conditions of Transport - Model AOS-025

Load Cases: 204, 101, 211
Additional Increased External Pressure, 2 MPa (290 psia)
100OF Ambient, Maximum Decay Heat
Fabrication Stress

Stress (ksi/MPa)

Lc c Pm Pb Pm+Pb Sm

1 0.84 1.18 2.02 20.00
5.81 8.13 13.94 137.90

2 0.25 0.18 0.43 20.00
1.69 1.25 2.94 137.90

Su

70.00
482.63

70.00
482.63

3 0.25 0.06 0.31 20.00
1.72 0.42 2.14 137.90

4 10.94 20.86 31.80 20.00'
75.44 143.83 219.28 137.90

5 10.91 16.80 27.70 20.00
75.22 115.80 191.02 13-7 90

6 4.69 7.38 12.07 <2200
32.35 50.91 83.:2 5 137•ý9-0-

70

.53

4.80

7 1.21
8.32

70.00
482.63

>10

8 1.19 .00 70.00
.90 482.63

>10

9 .29 20.00 70.00
.88 137.90 482.63

>10

1.94 20.00 70.00
13.40 137.90 482.63

>10

1.96 3.43 20.00 70.00
13.48 23.65 137.90 482.63

>10

12 1.28 2.10 3.38 20.00 70.00
8.81 14.48 23.29 137.90 482.63

13 3.71 2.55 6.26 20.00 70.00
25.58 17.59 43.17 137.90 482.63

>10

>10

1 2-330
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Table 2-150. Load Combination 310, Additional Increased External Pressure (290 psi), 
Hypothetical Accident Conditions of Transport - Model AOS-025 

Load Cases: 204, 101, 211 
Additional Increased External Pressure, 2 MPa (290 psia) 
100°F Ambient, Maximum Decay Heat 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Stress (ksi/MPa) 
----------------

Pm Pb Pm+Pb Sm Su 

0.84 1.18 2.02 20.00 70.00 
5.81 8.13 13.94 137.90 482.63 

0.25 0.18 0.43 20.00 70.00 
1. 69 1. 25 2.94 137.90 482.63 

0.25 0.06 0.31 20.00 70.00 
1. 72 0.42 2.14 137.90 482.\3 

10.94 20.86 31.80 20.00~~0 
75.44 143.83 219.28 137.90~.63 

10.91 16.80 27.70 20.00 70,00 
"-

75.22 115.80 191.o.z 13) 90 482.6--;3 

4 . 69 7 . 38 110 7 <2'0. 00 .70 . 007 
32.35 50. 91 83~5 137 :'9-0 ______ ~6~ 

1.21 0~1.2~0~ 70.00 

8.32 ~.56 8'8~~;> 482.63 

1.19 \~4~.23 2.0.00 70.00 
8/.2.0 0 . \; V 8 . 47,,-,:07 . 90 482 . 63 

9 ~.;(~o.o\ (29 20.00 70.00 
8.37~0,.51~8.88 137.90 482.63 

~·~.29 o~ 1.94 20.00 70.00 

~ ~9 4.5~ 13.40 137.90 482.63 

1~ 1.47 1.96 3.43 20.00 70.00 
~:17 13.48 23.65 137.90 482.63 

12 r:::8 2.10 3.38 20.00 70.00 
8.$1 14.48 23.29 137.90 482.63 

13 3.71 
25.58 

2.55 
17.59 

6.26 20.00 70.00 
43.17 137.90 482.63 

MS 

>10 

>10 

>10 

1. 20 

4.80 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

o 

I 2-330 AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

• 

• 

• 



14 3.81
26.25

15 2.78
19.14

16 2.09
14.41

17 1.33
9.15

18 1.07
7.41

19 1.81
12.47

20 2.35
16.19

21 1.92
13.27

22 2.13
14.69

4.30
29.64

3.68
25.35

3.33
22.93

2.16
14.91

1.78
12.27

2.74
18.92

3.93
27.08

3.79
26.15

3.73
25.70

8.11
55.89

6.45
44.49

5.42
37.34

3.49
24.06

2.85
19.68

4.55
31.39

6.28
43.27

5.72
39.42

5.86
40.39

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
13-7-90

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482 . 63"

70.(00

7.64

9.85

>10

Min MS: 1.201, Pm+Pb
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14 3.81 4.30 8.11 20.00 70.00 7.64 
26.25 29.64 55.89 137.90 482.63 

15 2.78 3.68 6.45 20.00 70.00 9.85 
19.14 25.35 44.49 137.90 482.63 

16 2.09 3.33 5.42 20.00 70.00 >10 
14.41 22.93 37.34 137.90 482.63 

17 1. 33 2.16 3.49 20.00 70.00 >10 
9.15 14.91 24.06 137.90 482.63 

18 1. 07 1. 78 2.85 20.00 70.00 >10 
7.41 12.27 19.68 137.90 482.63 

19 1. 81 2.74 4.55 20.00 70.00 >10 
12.47 18.92 31. 39 137.90 482.63 

20 2.35 3.93 6.28 20.00 70.00 
16.19 27.08 43.27 137.90 482.63 

21 1. 92 3.79 5.72 20.00 70.~O >10 
13.27 26.15 39.42 137.9~48Z!3 

22 2.13 3.73 5.86 20.0070.00 
14.69 25.70 40.39 In .. 90 .~ 

Min MS: 1.201, Lo 'j b .. Pm+Pb Locat]'on: , C~m lnat],~: 
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Table 2-151. Load Combination 311, 4-if. Drop onto Rod,
Hypothetical Accident Conditions of Transport - Model AOS-025

Load Cases: 311, .101, 201, 211
4-ft. Drop onto Rod
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 207 kPa (30 psia).
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 0.83
5.74

Pb

1.16
7.97

Pm+Pb

1.99
13.71

Sm

20.00
137.90

Su

70.00
482.63

2 0.20 0.21 0.41 20.00 70.00
1.41 1.42 2.82 137.90 482.6S

3 0.11 0.08 0.19 20.00 70.(00

0.75 0.56 1.31 137.90 48.2.63

4 1.65 2.40 4.05 20.00 70.00

11.37 16.54 27.91 13-7-790 4"82.63

5 1.59 1.50 3.0-9 20 00 70.00

10.97 10.36 21.33 1790 482.63ý

6 1.02 1.21 2.23 20-00 7-:0.00

7.02 8.36 15.38 137.90 482.63

7 0.40 0.07 0-47 2,0.00 70.00

2.75 \0 9,- 3.24 -1.3_ 9'. 482.63

I>10

>10

>10

8 /20.00 70.00
137.90 482.63

>10

9 /0.45 20.00 70.00
3.08 137.90 482.63

>10

\.'f6 1.42 20.00 70.00
.11 9.81 137.90 482.63

>10

11 1.26 2.23 20.00 70.00
8.69 15.38 137.90 482.63

>10

12 1.04 1.55 2.-59 20.00 70.00
7.20 10.67 17.87 137.90 482.63

13 1.22 1.08 2.30 20.00 70.00
8.44 7.42 15.86 137.90 482.63

>10,

>10
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Table 2-151. Load Combination 311, 4-ft. Drop onto Rod, 
Hypothetical Accident Conditions of Transport - Model AOS-025 

Load Cases: 311, 101, 201, 211 
4-ft. Drop onto Rod 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

0.83 
5.74 

0.20 
1. 41 

Pb 

1.16 
7.97 

0.21 
1. 42 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

1. 99 20.00 70.00 
13.71 137.90 482.63 

0.41 20.00 70.00 
2.82 137.90 ·482.63 

C 0.11 0.08 0.19 20.00 70.00 

MS 

>10 

>.10 

>10 
0.75 0.56 1.31 137.9~82.~3 

1.65 2.40 4.05 20.0~ 7~OS~10 
11.37 16.54 27.91 13~790 ¢82.63 

1. 59 1. 50 3. O.~;~, 00\ 7'>00 >10 
10.97 10.36 21~3 ~19~ [482.63 

1. 02 1. 21 ~ 3 2 0 ...-00 _______ 70/0 

4 

5 

" "'~ 7 . 0 2 8 . 3 6 15 . 3 8~ 7 . 9\ 482. 63 

0.40 O. 0~~">4~ 2'0,,-0Y) 70.00 
2.75 0.4: ~.24 137.90 482.63 

0/.3-5 0.04 O. 3'9Jo. 00 70.00 

~':~0'2~7 \(67 137.90 482.63 

9 \0.3.~~ ~,~07 0.45 20.00 70.00 

l~;~\~J :::: '::::: 4::::: 
,,~~1.11 9.81 137.90 482.63 

11 0.9? 1.26 2.23 20.00 70.00 

6 >10 

7 >10 

8 >10 

>10 

>10 

>10 
6 .,69 8 . 69 15 . 3 8 13 7 . 9 0 482 . 63 

12 1. 04 1. 55 2.·59 20.00 70.00 >10· 
7.20 10.67 17.87 137.90 482.63 

13 1. 22 1. 08 2.30 20.00 70.00 >10 
8.44 7.42 15.86 137.90 482.63 
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0
14 1.25

8.60

15 3.68
25.40

16 1.95
13.45

17 1.28
8.85

18 0.99
6.86

19 1.69
11. 65

20 2.15
14.84

21 0.36
2.50

22 1.37
9.42

1.55
10.69

2.64
18.17

2.89
19.90

2.04
14.03

1.47
10.12

2.41
16.61

3.25
22.39

0.49
3.37

0.86
5.94

2.80
19.29

6.32
43.57

4.84
33.35

3.32
22.88

2.46
16.98

4.10
28.26

5.40
37.23

0.85
5.87

2.23
15.35

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137 .90'

70.00
4-82.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70. 00'

>10

>10

>10

Min MS: 10.076, Pm+Pb
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14 1. 25 1. 55 2.80 20.00 70.00 >10 
8.60 10.69 19.29 137.90 4'82.63 

15 3.68 2.64 6.32 20.00 70.00 >10 
25.40 18.17 43.57 137.90 482.63 

16 1. 95 2.89 4.84 20.00 70.00 >10 
13.45 19.90 33.35 137.90 482.63 

17 1. 28 2.04 3.32 20.00 70.00 >10 
8.85 14.03 22.88 137.90 482.63 

18 0.99 1. 47 2.46 20.00 70.00 >10 
6.86 10.12 16.98 137.90 482.63 

19 1. 69 2.41 4.10 20.00 70.00 >'f0 
11.65 16.61 28.26 137.90 482.63 ~ 

20 2.15 3.25 5.40 20.00 70.00L>ro 
14.84 22.39 37.23 137.90 482.(3 

21 0.36 0.49 0.85 20.00~ZO.pO >~ 
2.50 3.37 5.87 137.90 482~63 

22 1. 37 0.86 2.23 JO.O~O~O 
9.42 5.94 '737.9~3 

Min MS: 10.076, Location: Q Combinat-ion: Pm+Pb 
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Table 2-152. Load Combination 312, 4-ft. Drop onto Rod at -40°F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-025

Load Cases: 311, 104, 201, 211
4-ft. Drop onto Rod
-40°F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 0.83
5.74

Pb

1.16
7.97

Pm+Pb

1.99
13.71

Sm

20.00
137.90

Su

70.00
482.63

2 0.20 0.21 0.41 20.00
1.41 1.42 2.82 137.90

3 0.11 0.08 0.19 20.00
0.75 0.56 1.31 137.90K

4 1.65 2.40 4.05 20.00
11.37 16.54 27.91 13-7-790O

5 1.59 1.50 3. 09 2-0 00
10.97 10.36 21/.33 13790

6 1.0"2 1.21 2.23 20 -0'&
7.02 8.36 15.38 137.90

7 0.40 0.07 0>47 2"0.00,

2.75 0. 49 /3 . 2 14-37" >9/0

8 03./15 0.904 0.39 20.00

70.00
482 . 63'

70.

>10.
63

70.00
482.63

>10

i37 .90
70.00

482.63
>10

,0.45 20.00 70.00
3.08 137.90 482.63

>10

0.,f6 1.42 20.00 70.00
>1.11 9.81 137.90 482.63

>10

11 1.26 2.23 20.00 70.00
8.69 15.38 137.90 482.63

>10

12 1.04 1.55 2.59 20.00 70.00
7.20 10.67 17.87 137.90 482.63

>10

>1013 1.22 1.08
8.44 7.42

2.30 20.00 70.00
15.86 137.90 482.63
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Table 2-152. Load Combination 312, 4-ft. Drop onto Rod at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-025 

'. 

Load Cases: 311, 104, 201, 211 
4-ft. Drop onto Rod 
-40°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Loc Pm Pb 

1 0.83 1.16 
5.74 7.97 

,. 

2 0.20 0.21 
1. 41 1. 42 

3 0.11 0.08 
0.75 0.56 

Stress (ksi/MPa) 
----------------

Pm+Pb Sm Su 

1. 99 20.00 70.00 
13.71 137.90 482.63 

0.41 20.00 70.00 
2.82 137.90 482.63 

C 0.19 20.00 70.pO 
"'J 

MS 

>10 

4 1. 65 
11. 37 

5 1. 59 
10.97 

2.40 
16.54 

1. 50 
10.36 

1.31 137.9K082.63 

4.05 20.00 70. o 0S>-l 0 
2 7 . 9 1 13-9-:-9·0 4'82 . 63 

3. o~~~, 00\ 7~0 >10 21~3 ~!9~ [482.63 

~ 3 2 0 ...--00 _______ 70?o 
" " ~ 7 . 02 8 . 36 15 . 3 8~ 7 . 9~ 482. 63 . 

0.40 O. 07 0';-4~ 2'~", 03 70.00 
2.75 0.49~3.24 ~37.90 482.63 

0/.3-5 0.04 V O. 3'9Jo. 00 70.00 

~':~0'2:v7 \(67 137.90 482.63 

9 \0.3.~ ~\07 0.45 20.00 70.00 

2'660 \ ~4'9 3.08 137.90 482.63 

10~~?6 O.? 1.42 20.00 70.00 
,,~69 1.11 9.81 137.90 482.63 

11 0.9] 1.26 2.23 20.00 70.00 

1. 02 1. 21 >10· 6 

7 >10 

8 >10 

>10 

>10 

>10 
6u69 8.69 15.38 137.90 482.63 

12 1. 04 1. 55 2.59 20.00 70.00 >10 
7.20 10.67 17.87 137.90 482.63 

13 1. 22 1. 08 2.30 20.00 70.00 >10 
8.44 7.42 15.86 137.90 482.63 
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14 1.25 1.55 2.80 20.00 70.00
8.60 10.69 19.29 137.90 482.63

15 3.68 2.64 6.32 20.00 70.00
25.40 18.17 43.57 137.90 482.63

16 1195 2.89 4.84 20.00 70.00
13.45 19.90 33.35 137.90 482.63

17 1.28 2.04 3.32 20.00 70.00
8.85 14.03 22.88 137.90 482.63

18 0.99 1.47 2.46 20.00 70.00
6.86 10.12 16.98 137.90 482.63

19 1.69 2.41 4.10 20.00 70.00
11.65 16.61 28.26 137.90 482.63

>10

>10

>10

20 2.15 3.25 5.40 20.00
14.84 22.39 37.23 137.90

21 0.36 0.49 0.85 20.00
2.50 3.37 5.87 137.90'

22 1.37 0.86 2.23 2-0-.-00
9.42 5.94 15.35 137.90

Min MS: 10.076, Locaion: 5,

70.

.: Pm+Pb
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14 1. 25 1. 55 2.80 20.00 70.00 >10 
8.60 10.69 19.29 137.90 482.63 

15 3.68 2.64 6.32 20.00 70.00 >10 
25.40 18.17 43.57 137.90 482.63 

16 1:-95 2.89 4.84 20.00 70.00 >10 
13.45 19.90 33.35 137.90 482.63 

17 1. 28 2.04 3.32 20.00 70.00 >10 
8.85 14.03 22.88 137.90 482.63 

18 0.99 1. 47 2.46 20.00 70.00 >10 
6.86 10.12 16.98 137.90 482.63 

19 1. 69 2.41 4.10 20.00 70.00 >1'0 
11. 65 16.61 28.26 137.90 482.63 ~ 

20 2.15 3.25 5.40 20.00 70.~0~>1~ 
14.84 22.39 37.23 137.90 482.\63 

0.36 0.49 21 0.85 20.00~70.00 >-10 " J 2.50 3.37 5.87 137.90 482~63 

22 1. 37 0.86 2.23 }0.0~0Z> 
9.42 5.94 "/;"37.9~3 

Min MS: 10.076, Location: Q Cornbinat--ion: Prn+ Pb 
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Table 2-153. Load Combination 350, Fire at 30 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-025

Load Cases: 111, 201, 211
Fire at 30 Minutes, 1,475 0 F Ambient, Maximum Decay Heat
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Lc c Pm Pb Pm+Pb Sm

1 0.75 1.10 1.85 20.00
5.16 7.60 12.75 137.90

2 0.14 0.20 0.34 20.00
0.96 1.35 2.31 137.90

Su

66.30
457.12

66.30
457.12

3 0.08 0.08 0.16 20.00 66
0.58 0.54 1.12 137.90 457

4 1.16 1.78 2.94 20.00 66'

8.00 12.28 20.28 137.90 457

5 1.18 1.00 2.18 20.00 66\

8.17 6.88 15.05 13-7-.90 457

6 0.78 1.17 1.95 2,0.00 66
5.40 8.05 13>44 137490--457

>10

7 0.34
2.34

66.30
457.12

>10

8 0.32 Z0. 00 66.30
;7.90 457.12

>10

9 .43 20.00 66.30
.97 137.90 457.12

>10

1.38 20.00 66.30
9.52 137.90 457.12

>10

1.23 2.17 20.00 66.30
8.51 14.95 137.90 457.12

>10

12 f.01 1.49 2.50 20.00 66.30
6.95 10.27 17.23 137.90 457.12

13 1.19 1.05 2.24 20.00 66.30
8.21 7.23 15.44 137.90 457.12

>10

>10

0
1 2-336
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Table 2-153. Load Combination 350, Fire at 30 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-025 

Load Cases: 111, 201, 211 
Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc P~ Pb Pm+Pb Sm Su MS 

1 0.75 1.10 1. 85 20.00 66.30 >10 
5.16 7.60 12.75 137.90 457.12 

2 0.14 0.20 0.34 20.00 66.30 
0.96 1. 35 2.31 137.90 457.12 

3 0.08 0.08 0.16 20.00 66.30 
0.58 0.54 1.12 137.90 457.12 

. AI 
4 1.16 1.78 2.94 2 0 . 0 0 6 6':~ 0 >10 

8.00 12.28 20.28 137.90~.12 

5 1.18 1. 00 2.18 20.00 66,.30 
"-

8.17 6.88 15.0S 13-9,.90 457.1'2 

6 0.78 1.17 (.5 (2.{ 00 66.30? >10 
5.40 " . .<::. 8.05 13.44 137,90~~I2 

7 0.34 0~0.400~ 66.30 >10 

2.34 ~.45 2>7'~V 457.12 

8 0.32 0~;\)o'36 2.0.00 66.30 >10 
2/.2,1 0.27 2. 4'8~r37. 90 457.12 

9~~~0.0~V43 2000 
66.30 >10 

2.48~48 2.97 137.90 457.12 

~'23 o~ 1.38 20.00 66.30 >10 

~/ 8.49 1.03 9.52 137.90 457.12 

1~ O~93 1.23 2.17 20.00 66.30 >10 

~.44 8.51 14.95 137.90 457.12 

12 /01 1. 49 2.50 20.00 66.30 >10 
6.95 10.27 17.23 137.90 457.12 

13 1.19 1. 05 2.24 20.00 66.30 >10 
8.21 7.23 15.44 137.90 457.12 

Q 
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14 1.21 1.54 2.75 20.00 66.30
8.36 10.61 18.97 137.90 457.12

15 1.70 1.94 3.64 20.00 66.30
11.69 13.38 25.07 137.90 457.12

16 1.70 2.69 4.39 20.00 66.30
11.72 18.55 30.27 137.90 457.12

17 1.12 1.79 2.90 20.00 66.30
7.71 12.31 20.02 137.90 457.12

18 0.87 1.40 2.27 20.00 66.30
5.99 9.65 15.64 137.90 457.12

19 1.46 2.17 3.63 20.00 66.30
10.09 14.96 25.05 137.90 457.12

>10

>10

>10

20 1.82 2.90 4.72 20.00 66.30
12.58 19.99 32.57 137.90 457.12'

21 0.32 0.44 0.76 20.00 66. 30
2.24 3.00 5.24 137.90 4'57.,12

22 0.46 0.47 0.93 20.00 66.30
3.20 3.23 6.43 137-90 457.12

Min MS: 13.034, Locati/on:/20, omb'inat Pm+Pb
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14 1. 21 1. 54 2.75 20.00 66.30 >10 
8.36 10.61 18.97 137.90 457.12 

15 1. 70 1. 94 3.64 20.00 66.30 >10 
11.69 13.38 25.07 137.90 457.12 

16 1. 70 2.69 4.39 20.00 66.30 >10 
11.72 18.55 30.27 137.90 457.12 

17 1.12 1. 79 2.90 20.00 66.30 >10 
7.71 12.31 20.02 137.90 457.12 

18 0.87 1. 40 2.27 20.00 66.30 >10 
5.99 9.65 15.64 137.90 457.12 

19 1. 46 2.17 3.63 20.00 66.30 >10 
10.09 14.96 25.05 137.90 457.12 

20 1. 82 2.90 4.72 20.00 66.30 
12.58 19.99 32.57 137.90 457.12 

21 0.32 0.44 0.76 20.00 66.(0 >10 
2.24 3.00 5.24 137. 9K4-57. 1, 

22 0.46 0.47 0.93 20.00 6~0 
3.20 3.23 6.43 13:7-.. 90 457.12 

M:i,n MS: 13.034, Locat~ )mb~~' Pm+Pb 
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Table 2-154. Load Combination 351, Fire at 60 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-025

Load Cases: 112, 201, 211
Fire at 60 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 0.75
5.16

Pb

1. 10

7.60

Pm+Pb

1.85
12.75

Sm

20.00
137.90

Su

66.30
457.12

2 0.14 0.20 0.34 20.00 66
0.96 1.35 2.31 k137.90 457

3 0.08 0.08 0.16 20.00 66
0.58 0.54 1.12 137.90 457

4 1.16 1.78 2.94 20.00 66'

8.00 12.28 20.28 137.90 7

5 1.18 1.00 2.18 20.00 66,

8.17 6.88 15.05 13-7 90 457

6 0.78 1.17 <1.95 \2,0.00 66
5.40 8.05 13>44 137/90--457

.30

.12

>10

7 0.34
2.34

66.30 >10
457.12

8 0.32 2.0.00 66.30
17.90 457.12

>10

9 .43 20.00 66.30
.97 137.90 457.12

>10

1.38 20.00 66.30
9.52 137.90 457.12

>10

1.23 2.17 20.00 66.30
8.51 14.95 137.90 457.12

>10

12 f.01 1.49 2.50 20.00 66.30

6.95 10.27 17.23 137.90 457.12

13 1.19 1.05 2.24 20.00 66.30

'8.21 7.23 15.44 137.90 457.12

>10

>10

1 2-338
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Table 2-154. Load Combination 351, Fire at 60 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-025 

Load Cases: 112, 201, 211 
Fire at 60 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb Sm Su MS 

1 0.75 1.10 1. 85 20.00 66.30 
5.16 7.60 12.75 137.90 457.12 

2 0.14 0.20 0.34 20.00 66.30 
0.96 1. 35 2.31 ,137.90 457.12 

3 0.08 0.08 0.16 20.00 66.30 >10 
0.58 0.54 1.12 137.90 457.12 

4 1.16 1. 78 2.94 20.oo0.~10 >10 
8.00 12.28 20.28 137.90~.12 

5 1.18 1. 00 2.18 20.00 66'.30 >10 
"-

8 .17 6.88 15.0S 13) 90 457.1'2 

6 0.78 1.17 (.5 <2'0.00~;7 >10 
5.40 8 . 0 5 13":44 137 ...-9-0-------4.22/r:2 

7 0.34 0~0.4~0~ 66.30 >10 

2. 34 ~. 45 2:--7'~V 457.12 

8 o . 3 2 O~;\)O . 36 2.0 . 00 66.30 >10 
2/'2,1 0.27 2. 4'8'-vD7 . 90 457.12 

9 ~~~o.o~J43 20.00 66.30 >10 

2.4~48 2.97 137.90 457.12 

<\?23 o~ 1.38 20.00 66.30 >10 

~ / 
137.90 457.12 8.49 1.03 9.52 

1~ 0.93 1.23 2.17 20.00 66.30 >10 

~~4 8.51 14.95 137.90 457.12 

12 /01 1. 49 2.50 20.00 66.30 >10 
6.95 10.27 17 .23 137.90 457.12 

13 1.19 1. 05 2.24 20.00 66.30 >10 
·8.21 7.23 15.44 137.90 457.12 

0 
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14 1.21 1.54 2.75 20.00 66.30
8.36 10.61 18.97 137.90 457.12

15 1.70 1.94 3.64 20.00 66.30
11.69 13.38 25.07 137.90 457.12

16 1.70 2.69 4.39 20.00 66.30
11.72 18.55 30.27 137.90 .457.12

17 1.12 1.79 2.90 20.00 66.30
7.71 12.31 20.02 137.90 457.12

18 0.87 1.40 2.27 20.00 66.30
5.99 9.65 15.64 137.90 457.12

19 1.46 2.17 3.63 20.00 66.30
10.09 14.96 25.05 137.90 457.12

>10

>10

>10

20 1.82 2.90 4.72 20.00 66.30
12.58 19.99 32.57 137.90 457.12'

21 0.32 0.44 0.76 20.00 66. 30
2.24 3.00 5.24 137.90 /4,57.'1-

22 0.46 0.47 0.93 20.00 66.30
3.20 3.23 6.43 7-.90 457.12

Min MS: 13.034, Locati, on:/,) , mbnt Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 21 
8.36 

1. 70 
11. 69 

1. 70 
11.72 

1.12 
7.71 

0.87 
5.99 

1. 46 
10.09 

1. 82 
12.58 

1. 54 
10.61 

1. 94 
13.38 

2.69 
18.55 

1. 79 
12.31 

1. 40 
9.65 

2.17 
14.96 

2.90 
19.99 

2.75 20.00 66.30 
18.97 137.90 457.12 

3.64 20.00 66.30 
25.07 137.90 457.12 

4.39 20.00 66.30 
30.27 137.90 457.12 

2.90 20.00 66.30 
20.02 137.90 457.12 

2.27 20.00 66.30 
15.64 137.90 457.12 

3.63 20.00 66.30 
25.05 137.90 457.12 

4.72 20.00 66.30 
32.57 137.90 457.12 

~:~~ ~:~~ ~:~~ 1;~:~~ ~~~:f~ 
0.46 0.47 0.93 20.0~ ~O 
3.20 3.23 6.%7_ .. 90 .s7.12 

Min MS, 13.034, LocatYOn'/2~ ~mb~on' V v- v 

>10 

>10 

>10 

>10 

>10 

>10 

Pm+Pb 
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Table 2-155. Load Combination 352, Fire at 90 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-025

Load Cases: 113, 201, 211
Fire at 90 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 0.75
5.16

Pb

1.10
7.60

Pm+Pb

1.85
12.75

Sm

20.00
137.90

Su"

66.30
457.12

2 0.14 0.20 0.34 20.00 66.30
0.96 1.35 2.31 137.90 457.12

3 0.08 0.08 0.16 20.00
0.58 0.54 1.12 137.90

4 1.16 1.78 2.94 20.0d
8.00 12.28 20.28 137.90

5 1.18 1.00 2.18/20.00

8.17 6.88 15.05 13-7 90

6 0.78 1.17 1.95 220.00
5.40 8.05 13>44 137j90-

66
457

>10

7 0.34
2.34

66.30
457.12

>10

8 0.32 W0.00 66.30
37.90 457.12

>10

9 .43 20.00 66.30
97 137.90 457.12

>10

1.38 20.00 66.30
9.52 137.90 457.12

>10

1.23 2.17 20.00 66.30
8.51 14.95 137.90 457.12

>10

12 r.01 1.49 2.50 20.00 66.30
6.95 10.27 17.23 137.90 457.12

>10

13 1.19 1.05 2.24 20.00 66.30
8.21 7.23 15.44 137.90 457.12

>10
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Table 2-155. Load Combination 352, Fire at 90 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-025 

Load Cases: 113, 201, 211 
Fire at 90 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Lac Pm Pb Pm+Pb Sm Suo MS 

1 0.75 1.10 1. 85 20.00 66.30 >10 
5.16 7.60 12.75 137.90 457.12 

2 0.14 0.20 0.34 20.00 66.30 >10 
0.96 1. 35 2.31 137.90 457.12 

3 0.08 0.08 0.16 20.00 66.30 
0.58 0.54 1.12 137.90 457.12 

4 1.16 2.94 
'AI 

1. 78 2 0 . 0 0 6 6~-2 0 
8.00 12.28 20.28 137.90~.12 

5 1.18 1. 00 2.18 20.00 66'.30 
"-

>10 
8.17 6.88 15.05 13) 90 457.1'2 

6 0.78 1.17 (.5 (2.0.00 66.307 >10 
5.40 8. 05 13~44 137.'9'0_422/1'2 

7 0.34 0~0.4~0~ 66.30 >10 

2. 34 ~. 45 2'='7_~V 457.12 

8 0.32 0~;VO.36 2.0.00 66.30 >10 
2/'2,1 0 . 27 2 . 4'8~ri 7 . 90 457.12 

9 ~~~0.0~J43 20.00 
66.30 >10 

2.4B~4B 2.97 137.90 457.12 

<\;~.23 o~ 1.3B 20.00 66.30 >10 
~ / 

~9 1.03 9.52 137.90 457.12 

20.00 66.30 >10 1~ O~93 1.23 2.17 
~.44 8.51 14.95 137.90 457.12 

12 /01 1. 49 2.50 20.00 66.30 >10 
6.95 10.27 17 .23 137.90 457.12 

13 1.19 1. 05 2.24 20.00 66.30 >10 
8.21 7.23 15.44 137.90 457.12 
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14 1.21
8.36

15 1.70
11.69

16 1.70
11.72

17 1.12
7.71

18 0.87
5.99

19 1.46
10.09

20 1.82
12.58

21 0.32
2.24

22 0.46
3.20

1.54

10.61

1.94
13.38

2.69
18.55

1.79
12.31

1.40
9.65

2.17
14.96

2.90
19.99

0.44
3.00

0.47
3.23

2.75
18.97

3.64
25.07

4.39
30.27

2.90
20.02

2.27
15.64

3.63
25.05

4.72
32.57

0.76
5.24

0.93
6.43

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457 . 12"

66.30

>10

>10

>10

1

Min MS: 13.034, 'i Pm+Pb
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14 1. 21 1. 54 2.75 20.00 66.30 >10 
8.36 10.61 18.97 137.90 457.12 

15 1. 70 1. 94 3.64 20.00 66.30 >10 
11. 69 13 .38 25.07 137.90 457.12 

16 1. 70 2.69 4.39 20.00 66.30 >10 
11.72 18.55 30.27 137.90 457.12 

17 1.12 1. 79 2.90 20.00 66.30 >10 
7.71 12.31 20.02 137.90 457.12 

18 0.87 1. 40 2.27 20.00 66.30 >10 
5.99 9.65 15.64 137.90 457.12 

19 1. 46 2.17 3.63 20.00 66.30 >10 
10.09 14.96 25.05 137.90 457.12 

20 1. 82 2.90 4.72 20.00 66.30 
12.58 19.99 32.57 137.90 457.12 

21 0.32 0.44 0.76 20.00 66.(0 >10 
2.24 3.00 5.24 137.9;(4-57. b 

22 0.46 0.47 0.93 20.00 6~0 
3.20 3.23 6.Z .. ·90 457.12 

Min MS: 13.034, LOCatiOn,<V )mb~~n' Pm+Pb 
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Table 2-156. Load Combination 353, Fire at 120 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-025

Load Cases: 114, 201, 211
Fire at 120 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 0.75
5.16

Pb

1.10

7.60

Pm+Pb

1.85
12.75

Sm

20.00
137.90

Su

61-.80
426.10

2 0.14 0.20 0.34 20.00 66.30
0.96 1.35 2.31 137.90 457.12

3 0.08 0.08 0.16 20.00 66
0.58 0.54 1.12 137.90 457

4 1.16 1.78 2.94 20.00/ 61
8.00 12.28 20.28 137.90 426

5 1.18 1.00 2.18 20.00 61'

8.17 6.88 15.05 13-7 90 426

6 0.78 1.17 1.95 220.00 61
5.40 8.05 13'44 137.-90--426

7 0.34' 0/07 0.4 120 .00 61
2.34 0/O. 45 2>ý79 1317 g9o 426

>10

.80 >10

.10

.80 >108 0.32 .00 61
.90 426 .10

9 .43 20.00 61.80
97 137.90 426.10

>10

1.38 20.00 66.30
9.52 137.90 457.12

>10

1.23 2.17 20.00 61.80
8.51 14.95 137.90 426.10

>10

12 1.01 1.49 2.50 20.00 61.80
6.95 10.27 17.23 137.90 426.10

>10

13 1.19 1.05 2.24 20.00 66.30
8.21 7.23 15.44 137.90 457.12

>10
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Table 2-156. Load Combination 353, Fire at 120 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-025 

Load Cases: 114, 201, 211 ' 
Fire at 120 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb Sm Su 

1 0.75 1.10 1. 85 20.00 61.80 
5.16 7.60 12.75 137.90 426.10 

2 0.14 0.20 0.34 20.00 66.30 
0.96 1. 35 2.31 137.90 457.12 

3 0.08 0.08 0.16 20.00 66.30 
0.58 0.54 1.12 137.90 457.12 

4 1.16 1. 78 2.94 ~\ 2 0 . 0 0 61 .,,80 
8.00 12.28 20.28 137.90~6.10 

5 1.18 1. 00 2.18 20.00 61'.80 
'\. 

8.17 6.88 15.0B 13)90 426.1'0 

6 0.78 1.17 G5 <2'0.00 61.807 >10 
5.40 " . /.. 8.05 13.44 137~90~~IO 

7 0.34. 0~.4~0~ 61.80 >10 

2.34 ~.45 2:-7'~V 426.10 

8 0.32 0~~0'36 20.00 61. 80 >10 
. 2/'2,1 0.27 2. 4'8~ri 7.90 426.10 

9 ~3~0'0~V43 20.00 
61. 80 >10 

\'\, \ 
426.10 2'48~48 2.97 137.90 

(\;~'23 O~ 1.38 20.00 66.30 >10 

~/ 8.49 1.03 9.52 137.90 457.12 

1~ O~93 1.23 2.17 20.00 61. 80 >10 

~.44 8.51 14.95 137.90 426.10 

12 /01 1. 49 2.50 20.00 61. 80 >10 
6.95 10.27 17 .23 137.90 426.10 

13 1.19 1. 05 2.24 20.00 66.30 >10 
8.21 7.23 15.44 137.90 457.12 

0 

2-342 AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

• 

• 

• 



14 1.21 1.54 2.75 20.00 66.30
8.36 10.61 18.97 137.90 457.12

15 1.70 1.94 3.64 20.00 61.80
11.69 13.38 25.07 137.90 426.10

16 1.70 2.69 4.39 20.00 61.80
11.72 18.55 30.27 137.90 426.10

17 1.12 1.79 2.90 20.00 61.80
7.71 12.31 20.02 137.90 426.10

18 0.87 1.40 2.27 20.00 61.80
5.99 9.65 15.64 137.90 426.10

19 1.46 2.17 3.63 20.00 61.80
10.09 14.96. 25.05 137.90 426.10

>10

>10

>10

20 1.82 2.90 4.72 20.00 61.80
12.58 19.99 - 32.57 137.90 426.10'

21 0.32 0.44 0.76 20.00 66.30
2.24 3.00 5.24 ' 137.90 4157.112

22 0.46 0.47 0.93 20.00 61.80
3.20 3.23 6.43 137-.-90 426.10

Min MS: 12.082, Location:/,20, ýCombinat: Pm+Pb
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14 1. 21 1. 54 2.75 20.00 66.30 >10 
8.36 10.61 18.97 137.90 457.12 

15 1. 70 1. 94 3.64 20.00 61. 80 >10 
11.69 13 .38 25.07 137.90 426.10 

16 1. 70 2.69 4.39 20.00 61. 80 >10 
11. 72 18.55 30.27 137.90 426.10 

17 1.12 1. 79 2.90 20.00 61. 80 >10 
7.71 12.31 20.02 137.90 426.10 

18 0.87 1. 40 2.27 20.00 61. SO >10 
5.99 9.65 15.64 137.90 426.10 

19 1. 46 2.17 3.63 20.00 61. 80 >10 
10.09 14.96 25.05 137.90 426.10 

20 1. 82 2.90 4.72 20.00 61. 80 
12.58 19.99 32.57 137.90 426.10 

21 0.32 0.44 0.76 20.00 66 .~O >10 
2.24 3.00 5.24 ' 137, 9~4"7' i2 

22 0.46 0.47 0.93 20.00 6~0 
3.20 3.23 6',&",90 426,10 . 

Min MS: 12.082, Locat;on'~ ':kmb~~n' Pm+Pb 
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Table 2-157. Load Combination 354, Fire at 150 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-025

Load Cases: 115, 201, 211
Fire at 150 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm. Pb Pm+Pb .Sm Su MS

1 0.75 1.10 1.85 20.00 66.30 >10
5.16 7.60 12.75 137.90 457.12

2 0.14 0.20 0.34 20.00 66.30 >10

0.96 1.35 2.31 137.90 457.12

3 0.08 0.08 0.16 20.00 66. 30 >10
0.58 0.54 1.12 137.90 457.12

4 1.16 1.78 2.94 20.00 66\,1ý0 >10
8.00 12.28 20.28 137.90 457.12

5 1.18 1.00 2.18 20.00 66x.30 >10
8.17 6.88 15.05 13-7 90 45i7.12

6 0.78 1.17 1.95 20.0 66.30ý' >10
5.40 8.05 13 137.,90--45712

7 0.34 0./0-7-- 0 .40\ 20.00 66.30 >10
2.34 0.45 2'>7,9 13,7.90 457.12

0.32 0.04 0.36 2,0.00 66.30 >10
2/2,1 0.27 2.4,8-,13/7.90 457.12

9 0.36 0.07 0.43 20.00 66.30 >10
22Ž.8 0,.48 /•.97 137.90 457.12

10 .23 0ý15 1.38 20.00 66.30 >10
0.49 1.03 9.52 137.90 457.12

1i1 0.93 1.23 2.17 20.00 66.30 >10
6'>4 8.51 14.95 137.90 457.12

12 1.01 1.49 2.50 20.00 66.30 >10
6.95 10.27 17.23 137.90 457.12

13 1.19 1.05 2.24 20.00 66.30 >10
8.21 7.23 15.44 137.90 457.12
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Table 2-157. Load Combination 354, Fire at 150 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-025 

Load Cases; 115, 201, 211 
Fire at 150 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb .Sm Su MS 

1 0.75 1.10 1. 85 20.00 66.30 >10 
5.16 7.60 12.75 137.90 457.12 

2 0.14 0.20 0.34 20.00 66.30 
0.96 1. 35 2.31 137.90 457'in 

3 0.08 0.08 0.16 20.00 . 66.30 . >10 
0.58 0.54 1.12 137.90 457.12 

4 1.16 1. 78 2.94 20.00~}10 
8.00 12.28 20.28 137.90~.12 

5 1.18 1. 00 2.18 ·20.00 66'.~0 >10 
8.17 6.88 15.05 13) 90 457.1'2 

6 0.78 1 . 1 7 (.5 <2'0. 00 66 . 30)' >10 
5.40 '" . /.. 8.05 13.44 137 .... 90 __ ~12 

7 0.34 0~0.4~0~ 66.30 >10 

2.34 ~.45 2>7'~V 457.12 

8 0.32 0~~0'36 2.0.00 66.30 >10 
2/.2,1 0 . 2 7 2 . 4'8'-,,;].'3 7 . 9 0 457.12 

9 ~~~0,0~J43 20.00 
66 .. 30 >10 

(\;~~;~~ :::: 
137.90 457.12 

20.00 66.30 >10 

~9 1.03 9.52 137.90 457.12 

20.00 66.30 >10 1~ O~93 1.23 2.17 

~.44 8.51 14.95 137.90 457.12 

12 /'1 1. 49 2.50 20.00 66.30 >10 
6.95 10.27 17.23 137.90 457.12 

13 1.19 1. 05 2.24 20.00 66.30 >10· 
8.21 7.23 15.44 137.90 457.12 

0 
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14 1.21
8.36

15 1.70
11.69

16 1.70
11.72

17 1.12

7.71

18 0.87
5.99

19 1.46
10.09

20 1.82
12.58

21 0.32
2.24

22 0.46
3.20

1.54
10.61

1.94
13.38

2.69
18.55

1.79
12.31

1.40
9.65

2.17
14.96

2.90
19.99

0.44
3.00

0.47
3.23

2.75
18.97

3.64
25.07

4.39
30.27

2.90
20.02

2.27
15.64

3.63
25.05

4.72
32.57

0.76
5.24

0.93
6.43

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137. 90

20.00

137. 90

20.0

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457.12

66.30
457.12

61.80
426.10'

66.30

>10

>10

>10

1

Min MS: 12.082, Local !' Pm+Pb
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14 1. 21 1. 54 2.75 20.00 66.30 >10 
8.36 10.61 18.97 137.90 457.12 

15 1. 70 1. 94 3.64 20.00 66.30 >10 
11. 69 13.38 25.07 137.90 457.12 

16 1. 70 2.69 4.39 20.00 66.30 >10 
11.72 18.55 30.27 137.90 457.12 

17 1.12 1. 79 2.90 20.00 66.30 >10 
7.71 12.31 20.02 137.90 457.12 

18 0.87 1. 40 2.27 20.00 66.30 >10 
5.99 9.65 15.64 137.90 457.12 

19 1. 46 2.17 3.63 20.00 66.30 
10.09 14.96 25.05 137.90 457.12 

20 1. 82 2.90 4.72 20.00 61. 80 
12.58 19.99 32.57 137.90 426.10 

21 0.32 0.44 0.76 20.00 66.(0 >10 
2.24 3.00 5.24 137. 9~4"'7 . it> 

22 0.46 0.47 0.93 20.00 6~0 
3.20 3.23 6.~L90 457.12 

Min MS: 12.082, Location'~ ~mb~~' Pm+Pb 
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Table 2-158. Load Combination 355, Fire at 180 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-025

Load Cases: 116, 201, 211
Fire at 180 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 207 kPa (30 psia)
Fabrication Stress

Stress (ksi/MPa),

Loc Pm

1 0.75
5.16

Pb

1.10

7.60

Pm+Pb

1.85
12.75

Sm

20.00
137.90

Su

66.30
457.12

2 0.14 0.20 0.34 20.00 66.30
0.96 1.35 2.31 137.90 457.12

3 0.08 0.08 0.16 20.00
0.58 0.54 1.12 137.90

4 1.16 1.78 2.94 20.00'
8.00 12.28 20.28 137.90

5 1.18 1.00 2.18/20.00
8.17 6.88 15.05 13-7 90

6 0.78 1.17 1.95 20200
5.40 8.05 13>44 137.-90-

66

>10

7 0.34
2.34

66.30
457.12

>10

8 0.32 ý06. 00 66.30
37.90 457.12

>10

9 20.00 66.30
137.90 457.12

>10

1.38 20.00 66.30
9.52 137.90 457.12

>10

1.23 2.17 20.00 66.30
8.51 14.95 137.90 457.12

>10

12 1.01 1.49 2.50 20.00 66.30
6.95 10.27 17.23 137.90 457.12

13 1.19 1.05 2.24 20.00 66.30
8.21 7.23 15.44 137.90 457.12

>10

>10
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Table 2-158. Load Combination 355, Fire at 180 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-025 

Load Cases: 116, 201, 211 
Fire at 180 Minutes, 100°F, Maximum Decay Heat, MaximUm Insolation 
Maximum Internal Pressure, 207 kPa (30 psia) 
Fabrication Stress 

Stress (ksi/MPa) , 
----------------

Loc Pm Pb Pm+Pb Sm 

1 0.75 1.10 . 1. 85 20.00 
5.16 7.60 12.75 137.90 

2 0.14 0.20 0.34 20.00 
0.96 1. 35 2.31 137.90 

3 0.08 0.08 0.16 20.00 66.30 >10 
0.58 0.54 1.12 137.90 457.12 

. \ 
4 1.16 1. 78 2.94 2O.Oo0.\JO 

8.00 12.28 20.28 137.90~.12 

5 1.18 1. 00 2.18 20.00 66'.30 >10 
"-8 .17 6.88 15.0B 13") 90 457.1'2 

6 0.78 1.17 (.5 <2'0.00 66.30/' >10 
5.40 "-... . /.. 8 . 0 5 13 . 44 13 7 .... 9 0-----.4-2.:?/I2 

7 0.34 0~0.4~0~ 66.30 >10 

2.34 ~.45 2>7'~V 457.12 

8 O. 32 o~;'\)o. 36 20.00 66.30 >10 

2/.2.1 0.27 78'vn7. 90 457.12 

66.30 >10 
9 ~3~0'0~V'43 20.00 \" . \ 137.90 457.12 

«;~;~~ :::: 20.00 66.30 >10 

~9 1.03 9.52 137.90 457.12 

20.00 66.30 >10 1~ O~93 1.23 2.17 

~.44 8.51 14.95 137.90 457.12 

12 /01 1. 49 2.50 20.00 66.30 >10 
6.95 10.27 17.23 137.90 457.12 

13 1.19 1. 05 2.24 20.00 66.30 >10 
8.21 7.23 15.44 137.90 457.12 
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14 1.21 1.54 2.75 20.00 66.30
8.36 10.61 i8.97 137.90 457.12

15 1.70 1.94 3.64 20.00 66.30
11.69 13.38 25.07 137.90 457.12

16 1.70 2.69 4.39 20.00 66.30
11.72 18.55 30.27 137.90 457.12

17 1.12 1.79 2.90 20.00 66.30
7.71 12.31 20.02 137.90 457.12

>10

>10

>10

18 0.87 1.40 2.27
5.99 9.65 15.64

20.00 66.30
137.90 457.12

19 1.46 2.17 3.63 20.00 66.30
10.09 14.96 25.05 137.90 457.12

20 1.82 2.90 4.72 20.00 66.30
12.58 19.99 32.57 137.90 457.12'

21 0.32 0.44 0.76 20.00 66.30
2.24 3.00 5.24 137.90 /4ý57.12

22 0.46 0.47 0.93 20.0o0 66.30
3.20 3.23 6.43 137-..90 457.12

Min MS: 13.034, LocatZon:/2'0,' ýCoib nt Pm+Pb
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14 1. 21 1. 54 2.75 20.00 66.30 >10 
8.36 10.61 18.97 137.90 457.12 

15 1. 70 1. 94 3.64 20.00 66.30 >10 
11.69 13.38 25.07 137.90 457.12 

16 1. 70 2.69 4.39 20.00 66.30 >10 
11.72 18.55 30.27 137.90 457."12 

17 1.12 1. 79 2.90 20.00 66.30 >10 
7.71 12.31 20.02 137.90 457.12 

18 0.87 1. 40 2.27 20.00 66.30 >10 
5.99 9.65 15.64 137.90 457.12 

19 1. 46 2.17 3.63 20.00 66.30 
10.09 14.96 25.·05 137.90 457.12 

20 1. 82 2.90 4.72 20.00 66.30 
12.58 19.99 32.57 137.90 457.12 

21 0.32 0.44 0.76 20.00 66.(0 >10 
2.24 3.00 5.24 137. 9~4"'7.~' 

22 0.46 0.47 0.93 20.00 6~0 
3.20 3.23 6.27_ . .90 457.1' 

Min MS: 13.034, Location'~ ~mb~~n' Pm+Pb 
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2.10.1.3 Minimum Margins of Safety - Model AOS-025

Table 2-159 and Table 2-160 list the Model AOS-025 transport package Minimum Margins of Safety
(Min MS), for Normal and Hypothetical Accident conditions of transport, respectively.

Table 2-159. Min MS for Normal Conditions of Transport - Model AOS-025

LdCmb

101
102
103
104
105
106
107
215
216
217
221
222
223
231
232

101
104
103
101
105
101
105
215
216
216
221
222
223
231
232

LoadCases

201 211 0
201 211 0
201 211 0
201 202 211
201 202 211
201 203 211
201 203 211
101 201 211
101 201 211
104 201 211
101 201 211
101 201 211
101 201 211
102 201 211
102 201 211

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Min MS

5. 350E+00
2. 262E+00
2. 884E+00
2. 752E+00
2 .752E+00

2 698E+00
2.698E+00
5. 192E+00'

3. 2 5 2E-i 100
2 .216,E+00
5.3934E+00

5.2.92E+,0

Loc StrCmb

20 Pm+,Pb
5 Pm+:Pb+Q
5 Pm+Pb+Q

20 /\m+Pb,

Pmi-Pb
Pm+Pb
Pm+Pb
Pm+Pb

Table 2-160. Min MS for Hypotheth of Transport - Model AOS-025

LdCmb

301
302

LoadCases

301 102ý\2012ý,211
302 102 2,01 21,1-
303 102 201 211
304 105 202 211
305\105 202 211

\306 05 20 2 211
V

\20"4 1 211 03\111,0'1 201 211

31 104 201 211
1111 201 211 0
112 201 211 0
113 201 211 0
114 201 211 0
115 201 211 0
116 201 211 0

Min MS Loc StrCmb

0
0
0
0
0
0
0
0
0
0
0
0
0

2. 809E+00
3. 509E+00
3. 510E+00

2 .082E+00

9. 317E+00
6.442E+00
1.201E+00
1. 008E+01
1. 008E+01
1. 303E+01
1. 303E+01
1. 303E+01
1. 208E+0i
1. 208E+01
1. 303E+01

4
1
3
4
1
1
4

15
15
20
20
20
20
20
20

Pm+Pb
Pm
Pm

Pm+Pb
Pm+Pb

Pm
Pm+Pb
Pm+Pb

Pm+Pb
Pm+Pb
Pm+Pb
Pm+Pb
Pm+Pb
Pm+Pb
Pm+Pb
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2.10.1.3 Minimum Margins of Safety - Model AOS-025 

Table 2-159 and Table 2-160 list the Model AOS-025 transport package Minimum Margins of Safety • 
(Min MS), for Normal and Hypothetical Accident conditions of transport, respectively. 

Table 2-159. Min MS for Normal Conditions of Transport - Model AOS-025 

Load_Cases Min MS Loc Str_Cmb 
---------- ------ -----7 

101 201 211 0 0 5.350E+00 20 Pm+'Pb 0 / 
104 201 211 0 0 2.262E+00 5 Pm+:Pb+Q , 
103 201 211 0 0 2.BB4E+00 5 Pm+Pb~Q 

101 201 202 211 0 2.752E+00 
105 201 202 211 0 2.752E+00 QO P~+~b 
101 201 203 211 0 2.69BE+00 16 Pm+Pb 

101 
102 
103 
104 
105 
106 
107 
215 
216 
217 
221 
222 
223 
231 
232 

105 
215 
216 
216 
221 

201 
101 
101 
104 
101 

203 211 
201 211 
201 211 
201 211 
201 211 

2 0 ~ """. Pb 

0 2.698E.OO~6 ~.Pb~ 
0 5.192E+00, 20~ pm\Pb 
0 3.252E+eO 15 Pm+Pb 
0 2 . 21}l+p ~~ 5 pm:l-~pb+Q 
0 5.3'34E+00 2'0 Pm+Bl:5 

222 101 201 211 0 5.2\92E+bo 20~pm4b 
\ \ 

223 101 201 211 0 5.2B5E+OO~ Pm+Pb 
231 102 201 211 0 3"2b8E.OO~ Pm+Pb 

102 
,I 

232 201 211 0 2.649E+00 4' Pm+Pb 

() 
Table 2-160. Min MS for HyPOlhellcal'~den~jtjons of Transport - Model AOS-025 

Ld_Cmb Load Cases ~ ~ Min MS Loc Str Cmb 

---;~~ 301 ~~;\~~;~ 2.B~~;:~~ 4 --~::~~ 
30: A.. :02 \02 2,0'1 2),1""-J0 3. 509E+00 1 Pm 
30~ ~03 102 201~11 0 3.510E+00 3 Pm 
30~ 30~ Ids 20:\211 0 2.0B2E+00 4 Pm+Pb 
305\\305~0~\20~211 0 9.317E+00 1 Pm+Pb 

<
306 3~6 lO{ ~02 211 0 6.442E+00 1 Pm 
31:'0 20'4 10:Y 211 0 0 1. 201E+00 4 Pm+Pb 

"3·11 hi"'lP1 201 211 0 1. 00BE+01 15 Pm+Pb 
3\~ 3fl 104 201 211 0 1.00BE+01 15 Pm+Pb 
3500~ ~ 1~1 201 211 0 0 1.303E+01 20 Pm+Pb 
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3·51 112 201 211 0 0 1.303E+01 20 Pm+Pb 
352" 113 201 211 0 0 1.303E+01 20 Pm+Pb 
353 ~ 114 201 211 0 0 1.20BE+01 20 Pm+Pb 
354 
355 

115 201 211 
116 201 211 

o 0 
0, 0 

1.20BE+01 
1.303E+01 

20 
20 

Pm+Pb 
Pm+Pb 
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2.10.1.4 Free Drop - Model AOS-025
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displacement (in)

Figure 2-40. Head-On Drop Force and Energy, 20-lb. Foam - Model AOS-025
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Figure 2-41. Side Drop Force and Energy, 20-lb. Foam - Model AOS-025
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0

2.10.2 Model AOS-050 Transport Package

This appendix presents the following information, specific to the Model AOS-050 transport package:

" Normal Conditions of Transport Stress Summary
and Comparisons with Allowable - Model AOS-050

" Hypothetical Accident Conditions of Transport
Summary of Damages (Stresses) - Model AOS-050

" Minimum Margins of Safety - Model AOS-050
* Free Drop - Model AOS-050

2.10.2.1 Normal Conditions of Transport Stress Summary
and Comparisons with Allowable - Model AOS-050

Table 2-161 and Table 2-162 present Model AOS-050 transport package
Combinations, respectively, under Normal conditions of transport:

• Table 2-163 through Table 2-180 present Load Case test cas'e output
with allowable stress limits are included for Load Cases1'01, 102. 10-

* Table 2-181 through Table 2-195 present Load Combination test case

Load

nparisons
and 106.

tta.
r

Table 2-161. Load Cases Associated with Allowat
under Normal Conditions of Transport - Model A( 7

Load Case Description Data

101 100'F Ambient, Maximum Dec6ay Heat\ Table 2-163

102 100°F Ambient, Maximum'Decay-+eat, MAaximu~mlnsolatin Table 2-164/ / \ I\ ,

103 -20'F Ambient, ZeroDecay- eat/Zro Insol~ton Table 2-165

104 -40'F Ambient, Zero Decay Heat, Zero Insolation" - Table 2-166

105 -40'F Ambient, Maximum )D•ecay He4at Table 2-167

106 -20'F Ambient, M•ximum Decay Heat> Table 2-168

201 Maximuim Internal Pressu4re,--414 kPa (60 psia) Table 2-169

202 Minimum\External Pressure, 24/kPa (3.5 psia) Table 2-170

203 k'aximum ncreased External Pressure, 140 kPa (20 psia) Table 2-171

204 Additonal lncreased External Pressure, 2 MPa (290 psia) Table 2-172

21 \ kabricationStress Table 2-173
215 \ CompressionLoKad (5x weight) Table 2-174

< 21Q. -RodbDrop'onto Cask Table 2-175

221\-' .orwar~d 5g Vibration Inertia Load Table 2-176

222 \Lateral 5g Vibration Inertia Load Table 2-177

223 /V'ertical log Vibration Inertia Load Table 2-178

231 4-ft. Head-On Drop Table 2-179

232 130-ft. Head-On Drop Impact Test, Normal Conditions Table 2-180

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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2.10.2 Model AOS-050 Transport Package 

This appendix presents the following information, specific to the Model AOS-050 transport package: 

• Normal Conditions of Transport Stress Summary 
and Comparisons with Allowable - Model AOS-050 

• Hypothetical Accident Conditions of Transport 
Summary of Damages (Stresses) - Model AOS-050 

• Minimum Margins of Safety - Model AOS-050 

• Free Drop - Model AOS-050 

2.10.2.1 Normal Conditions of Transport Stress Summary Q 
and Comparisons with Allowable - Model AOS-00 

Table 2-161 and Table 2-162 present Model AOS-050 transport pacKage Load Cas~ and)Load 
Combinations, respe~tively, under Normal conditions of transport: . ~ \ V 

• Table 2-163 through Table 2-180 present Load Case test~0utPut data. Comparisons 
with allowable stress limits are included for Load Cases 1'01, 1 0~1 03, 104, 1 o~l and 106. 

• Table 2-181 through Table 2-195 present Load Cefu'blinatio~test ca~-oLi(putdata. 

Tab'e 2-161. Load Cases Associated with Aliowab •• stroLes I. ~ ~ 
under Normal Conditions of Transport - Model A~s-050~ ~ 

Load Case Desc ripti'ol1 .. .~'.. '-, 
1 '---. -:../ 

101 100°F Ambient, Maximum getay Hea~ 

"'" 
~ 

102 100°F Ambient, MaximurrrDecay'~eat, Maximurihlnsolatibn 
/ / J ,/ 

103 
/' ,.. 1'..--- V 

-20°F Ambient, Zero,Decay HeaVZero Insolation-...,. , ,""'" ,/ 

104 -40°F Ambient, Zerobecay He~t, ZeroJnsolation/ " r ___ / 

-40°F Ambient, Maximum '8~cay H;:;'at 
-.., 

105 
/'- " 

106 -20°F Ambient, Maximum De6aY Heat) 
/ --...., 

201 Maxim~ni Internal Press~0.414'k8'(60 psia) 
\ \.......... '"'" 

202 . Minimum\fxter~~1 ~ssure, 2~kPa (3.5 psia) 

203 / 
~ \ v /'-:,/. 
Ma,ximum rqcreased ~xtemal Pressure, 140 kPa (20 psia) 

204( Additionalln6reased~Extemal Pressure, 2 MPa (290 psia) , , \ 

\ " >.. \ / 211 F\abrication Stress 
/'. " ,,\ 

/ 215~ \ Cdm'p~essiori--Lo¥d (5x weight) \' ) 

216 
"'~ \ "- / 

"-
"Rod Qrop'onto Cask 

" \ -
"'" 221 '" ~ --forwar5J 5g Vibration Inertia Load 

" "- "-Larefal5g Vibration Inertia Load 222 
"-

223"" 
, 

/Vertical 109 Vibration Inertia Load 
v 

4-ft. Head-On Drop 231 

232 130-ft. Head-On Drop Impact Test, Normal Conditions 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Data 

Table 2-163 

Table 2-164 

Table 2-165 

. Table 2-166 

Table 2-167 

Table 2-168 

Table 2-169 

Table 2-170 

Table 2-171 

Table 2-172 

Table 2-173 

Table 2-174 

Table 2-175 

Table 2-176 

Table 2-177 

Table 2-178 

Table 2-179 

Table 2-180 
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Table 2-162. Load Combinations Associated with Allowable Stresses
under Normal Conditions of Transport - Model AOS-050

Load

Combination Load Cases Description Data

101 102, 201, 211 Hot Environment Table 2-181

102 104, 201, 211 Cold Environment Table 2-182

103 103, 201,211 Increased External Pressure yTable'2Ž183

104 101, 201, 202,211 Minimum External Pressure / Table 2-14
105 105, 201, 202, 211 Cold Environment with Maximum Decay Heat <,,\Tabl6 2-185

106 101,201,203, 211 Maximum Pressure, Hot Environment Table 2-186

107 105, 201, 203, 211 Maximum Pressure, Cold Environme/nt Table'2-187

215 215,101,201,211 Compression Load 'Table 2-1\88

216 216,101, 201,211 Rod Drop TabOb"2- 89

217 216,104,201,211 Rod Drop, Cold Environmrent '> Table 2-190

221 221,101,201,211 Forward Vibration /Table 2-191

222 222,101,201,211 Lateral Vibration/ I / Table 2-192

223 223,101,201,211 Vertical Vibration L ' Table 2-193

231 231,102, 201,211 4-ft. Head-OnDrop, Normal C-onditions Table 2-194

30-ft. HOad-On Drop, Normal Conditions232 232, 102, 201, 211 ( pc 's) 1 •Table 2-195

!!pc Test \

V

v

\/
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Table 2-162. Load Combinations Associated with Allowable Stresses 
, under Normal Conditions of Transport - Model AOS-050 

Load 
Combination Load Cases Description 

101 102,201,211 Hot Environment 

102 104,201,211 Cold Environment 

103 103,201,211 Increased External Pressure 

104 101,201,202:211 Minimum External Pressure / 
/ 

105 105,201,202,211 Cold Environment with Maximum Decay He,at 

106 101,201,203,211 Maximum Pressure, Hot Environment A ~ 
107 105,201,203,211 Maximum Pressure, Cold Environmeht ~ , 
215 215,101,201,211 Compression Load 

"" '" 216 216,101,201,211 Rod Drop ~ "" , ' 

Rod Drop, Cold Environrflent 

"" 
'\ 217 216,104,201,211 . "-

221 221,101,201,211 Forward Vibration / I "" ~ 222 222,101,201,211 Lateral Vibration/ I ~ I / 
223 223,101,201,211 Vertical Vibratio~ L ~ A I 

231 231,102,201,211 4-ft, Head-O?"Drbp, NormalConditions 
/ " I / 

232 232,102,201,211 
30-ft. Head-On Drop, Normal Conditi~ns 
!lmp~t T~sD I ~ 

() :v 

Data 

Table 2-181 

Table 2-182 -- --.... 
/TFible 2·~83 

/ , 
Table 2-184 
/ "- I 

~ I I Table 2-185 
/ / 

Table 2(186 
/ 

'" Table'2,187 
" " rable 2-188 

"- / 

\ Table,2:189' 

1 Table 2-190 

) Table 2-191 
/ 

Table 2-192 

Table 2-193 

Table 2-194 

'Table 2-195 

\ 
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Table 2-163. Load Case 101, 100°F Ambient, Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Locati on Sigma-1 Sigma_2 Sigma_3 Pm Pb

1 5.0106E+01 -1.0872E+02--1.5694E+01 1.5882E+02 2.50,3E+02
3.4547E-01 -7.4959E-01 -1.0820E-01 1.0951E+00 1./7239E+00

2 6.4898E+01 -1.4895E+02 -3.2074E+01 2.1385E+02 4/3782P+02
4.4746E-01 -1.0270E+00 -2.2114E-01 1.4744E+0.0 3,0187E+00

3 5.1158E+01 -1.0124E+02 -1.0660E+01 1.5240E+02 2,.352.3E+02

3.5272E-01 -6.9801E-01 -7.3495--02 1.0507Eo00 1Ž6219\ +00

4 1.6906E+02 -8.3969E+02 -1.7097E+02~ 1.008-8E+03 51.9864E+03
1.1657E+00 -5.7894E+00 -1.1788E+0'0 6.9551E+00 I.3696E+01

5 1.7787E+02 -9.5432E+02 -5 18012E+02 1.1322E+03 1,7779E+03
1.2264E+00 -6.5798E+00 -3.571\6E+0b 7.8062+E00-1.2258E+01

6 3.5060E+01 -4.6199E+02 -6.35'98E+02 4.9705E+02 5.2404E+02
2.4173E-01 -3.1853E+00 -4.3849E+00~--3-z3.4270+00 3.6131E±00

7 -5.3747E+00 -1.58.01E+02 1.01\28E+01 1.5264E+02 2.1007E+02
-3.7057E-02 -1.0894E-+,00 69830,-02 1.0524E+00 1.4483E+00

-5.6298E+00 5784E/+02 4.0431E'-02 1.5221E+02 2.0957E+02
-3.881_6E-02 -1\.7883E+00Z-.2 7876E-04 1.0494E+00 1.4450E+00

9 -6.5036E+0.0 -1.567'OE+02 -,3.3586E+00 1.5020E+02 2.0458E+02
-4.,4841E-02 -1-.,0804E,+00 -2.3157E-02 1.0356E+00 1.4105E+00

10 2 +. 33\05+00 7 4175+02 8.5213E+01 2.7650E+02 5.6823E+02
i 1.6085E-0,2 -1.'890,3E+00 5.8752E-01 1.9064E+00 3.9178E+00

11 \-7.155E+01 -3 9335E+02 -1.8187E+02 3.1919E+02 8.3802E+00
55.11,28E-01 2.7120E+00 -1.2540E+00 2.2007E+00 5.7779E-02

'1-2 2.,.987+080\-4.7324E+02 -4.7245E+02 4.7534E+02 3.8123E+01
1\44"%0"E-02 -3.2629E+00 -3.2574E+00 3.2774E+00 2.6285E-01

\13 -146704E+01 -6.1910E+02 -5.7064E+01 5.7240E+02 2.7334E+02
-3.2201E-01 -4.2685E+00 -3.9345E-01 3.94655+00 1.8846E+00

14 -4.4863E+01 -5.3860E+02 6.0750E+01 4.9374E+02 2.7016E+02
-3.0932E-01 -3.7135E+00 4.1885E-01 3.4042E+00 1.8627E+00

15 5.7205E+02 -6.0092E+02 -3.3938E+01 1.1730E+03 1.9743E+03
3.9441E+00 -4.1432E+00 -2.3399E-01 8.0873E+00 1.3612E+01
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Table 2-163. Load Case 101, 100°F Ambient, Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-050 . 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

5.0106E+01 -1.0872E+02 -1.5694E+01 1.5882E+02 2. 50,03E+02 
/ 

3.4547E-01 -7.4959E-01 -1.0820E-01 1.0951E+00 1.~239E+00 

6.4898E+01 -1.4895E+02 -3.2074E+01 2.1385E+02 ~37~~)02 
4.4746E-01 -1.0270E+00 -2. 2114E-01 1.47 4(700 3~. 0187E+00 

5.1158E+01 -1.0124E+02 -1.0660E+01 1.5240E+0~~.~SE+:~ 
3.5272E-01 -6.9801E-01 -7.3495E-02 1.0507E~QO 1~219)+~ 

1.6906E+02 -8. 3969E+02 -1. 7097E+02 \ 008'8E+0~'i. 9~4E+03 
, \~.~~~ " I I 

1.1657E+00 -5. 7894E+00 -1.17870,0 6~51E+V' j6E+01 

1.7787E+02 -9. 5432E+02 -5 .180\~E+0i2 1.132.2E+03 L0779E+03 
1.2264E+00 -6.5798E+00 -3.571\E+ob 7.8062E~00~.2258E+01 

3.50 60E+0 1 -4.619 9E+0 2~'9~E+0~02 5 .240 4E+02 
2.4173E-01 -3.1853E+00 -4.3849E+00~3~0E+00 3.6131E+00 

-5.3747E+00 -1. 580~1~'28EJ>ol 1.5264E+02 2.1007E+02 
~ \" 

-3.7057E-02 -1.08 94E+.00 6. 9830'E-02 1.0524E+00 1.44 83E+0 0 

-5. 6298E+00 (57'E:Jo2 ~f'-02 1.5221E+02 2. 0957E+02 
-3. 8816E-02 -1'.~3E+OO---2.~6E-04 1.0494E+00 1.4450E+00 

-6. 50a~00 -1. 567'OE+~.3. 3586E+00 1.5020E+02 2. 0458E+02 
-4. ~41E-02~h,0804)+~L2. 3157E-02 1.0356E+00 1.4105E+00 

2.33~0~-2.~02 8.5213E+01 2.7650E+02 5.6823E+02 
1. 608\E-0'2 -1/8'90,3E+00 5. 8752E-01 1. 9064E+00 3. 9178E+00 

-7.41SSE+01 <;:.933SE+02 -1.8187E+02 3.1919E+02 8.3802E+00 
~5:~~28E~-2.7120E+00 -1.2540E+00 2.2007E+00 5.7779E-02 

1-2 \\0.9~00 -4. 7324E+02 -4. 7245E+02 4. 7534E+02 3. 8123E+01 
~ J\ 44'7.6.-02 -3. 2629E+00 -3.257 4E+00 3.277 4E+00 2. 628SE-01 

13 ~~704E+01 -6.1910E+02 -5.7064E+01 5.7240E+02' 2.7334E+02 
~ -3.2201E-01 -4.2685E+00 -3.9345E-01 3.9465E+00 1.8846E+00 

14 -4.4863E+01 -5.3860E+02 6.0750E+01 4.9374E+02 2.7016E+02 
-3.0932E-01 -3.7135E+00 4.1885E-01 3.4042E+00 1.8627E+00 

15 5.7205E+02 -6.0092E+02 -3.3938E+Ol 
3.9441E+00 -4.1432E+00 -2.3399E-01 

1.1730E+03 
8.0873E+00 
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1.3612E+01 
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16 1.4451E+02 -2.6989E+02 -9.4064E+01
9.9636E-01 -1.8608E+00 -6.4855E-01

17 6.4620E+01 -1.8021E+02 -1.1992E+01
4.4554E-01 -1.2425E+00 -8.2681E-02

4. 1440E+02
2.8572E+00

2.4483E+02
1.6880E+00

6.7564E+02
4.6584E+00

4.2310E+02

2 . 9171E+00

18 2.4933E+01 -8.5585E+01
1.7191E-01 -5.9009E-01

19 -1.0539E+01 -1.7535E+02
-7.2666E-02 -1.2090E+00

20 -2,6155E+01 -3.7250E+02
-1.8033E-01 -2.5683E+00

3.8799E+02
2.6751E+00

4. 5161E+02
3. 1137E+00

8.2546E+01
5. 6914E-01

1.1052E+02 8.4896E-02
7.6200E-01 .5.8534E-04

1.6481E+02 2.3'923E+02

1.1363E+00 1Z6494-+00

3.4635E+0,2 18622E+O2

2.3880+00 1.840E+00

3.1828E0 4.78+1
2/-\1945E-01 3.08'59E5-0 1>

<6.0\953E+01 1.5825E+02

4\>\2026E>8-/.1 10911E+00

21 1.1736E+00 -3.0654E+01 -2.8990E+01
8.0916E-03 -2.1135E-01 -1.9988E-01

22 -3.3619E+01 -9.4572E+01 -6
-2.3180E-01 -6.5205E-01 -4

Allowable Stress for Load Case'/

LOC Trnax Tave Sm

(deg _F) (deg _F) ('ksI)

1 189.76 188.83 2-0.00

190.12 188.21 20O00
3 189.85 188.96 20.00-
4 191.14 191.04 20. 00
5 193 08 f9-2'.75 2,0.00

6 193.87 193.58 2_0.0_ 0
7 195.27 194.56 2.0.00

8 195.32 194.61ý 20.00
9 195-.30 194.\60 20O•oo0

.10 /194.89 194.18/ 2'0.00
11 4"195.53\ 194. 28 " 20.00

12 197-'. 63 19\6.14 20.00

191. 50
.1,91.34

191.52
191.67
192.16
192.46
195.03
190.00
190.18

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

2"6K 70
26.70
26.70
26.70
26.70
26.70
26.70
26.70
26.70
26.70
26.70
26.70
26.70
26.70
26.70
26.70
26.70
26.70
26.70

70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00

19 \1 92/. 64
20 1-95.59

21 190.17
22 190.33
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16 1.4451E+02 -2.6989E+02 -9.4064E+01 4.1440E+02 6.7564E+02 
9.9636E-01 -1.8608E+00 -6.4S55E-01 2.8572E+00 4.6584E+00 

17 6.4620E+01 -1.8021E+02 -1.1992E+01 2.4483E+02 4.2310E+02 
4.4554E-01 -1.2425E+00 -S.2681E-02 1.6880E+00 2.9171E+00 

18 2.4933E+01 -8.5585E+01 3.8799E+02 1.1052E+02 8.4896E-02 
1.7191E-01 -5.9009E-01 2.6751E+00 7.6200E-01 5.8534E-04 

19 -1.0539E+01 -1.7535E+02 4. 5161E+02 1.6481E+02 2. 3'923E+02 
-7.2666E-02 -1.2090E+00 3.1137E+00 1.1363E+00 Y.649'4E:P00 < V -2,6155E+01 -3.7250E+02 8.2546E+01 3.4635E+02 1",8622E+02 
-1.8033E-01 -2.5683E+00 5.6914E-01 2.3880E{OO~2840E+frO 

20 

LOC 

21 

22 

1.1736E+00 -3.0654E+01 -2.8990E+Ol 3.182~t(1 4.4~;t,.01> 
8.0916E-03 -2.1135E-01 -1. 9988E-01 2~~E-01,,\' OS'rE-O.1 

-3.3619E+01 -9. 4572E+01 -6. 2588E+0'1 <6. 0953E+01 1.5825E+02 
-2.3180E-01 -6. 5205E-01 -4. 3153E,(0~ 4~026E:::O-1~1. 09'llE+00 

Al=~:~~=~_:=~~~~_=~r_L~~~_=:2:~~~ ~ 
Tmax Tave Sm ~ Sy Su 

~~~=~~~ (deg_F)/~~ (k~) (ksi) 

1 . 189.76 188.83 ~O.OO 26.70 70.00 
( I 

2 190.12 188. 21~2'OV00 26. 7~ 70.00 
3 18 9 . 8 5 18 8 . 9 6 2 0 . 0 9 _____________ 2 6 ;70 7 0 . 0 0 
4 191.14 191. 04 20.00) 2-6.70· 70.00 

6 193.87 193.58~2~0 26.70 70.00 
7 195. 27 1\4~6 2.0_,..0° 26.70 70.00 
8 19 5 . 3 2 194 . 61) 2 0 . 0'0 2 6 . 7 0 7 0 . 0 0 

5 193. 08 \f92"~5 2,0.00 26.70 70.00 

9 19'5.30 194 \6'0 ~O(OO 26.70 70.00 
10 <{94~89 194.18~. 20.00 26.70 70.00 
11 195 . 5 '3~~9 4 . 28 . 20 . 00 2 6 . 70 70 . 00 
12 19~\~3 1~6.1i> 20.00 26.70 70.00 

<
T3~192 .~5 1.(2\}'5 20.00 26.70 70.00 
14 1'91 . 7'2~19'1 . 50 2 0 . 00 2 6 . 70 70 . 00 

\ \ / 

15~:19~'iD7 ~91.34 20.00 26.70 70.00 
16 ~~91.67 191.52 20.00 26.70 70.00 

'1~,] \9'1>-.79 191.67 20.00 26.70 70.00 
18 192.26 192.16 20.00 26.70 70.00 
19 19~.64 192.46 20.00 26.70 70.00 

/ 
20 ~95.59 195.03 20.00 26.70 70.00 
21 
22 
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190.17 
190.33 

190.00 
190.18 

20.00 
20.00 

26.70 
26.70 

70.00 
70.00 
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Table 2-164. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation,
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Locati on Sigma-1 Sigma_2 Sigma_3 Pm Pb

1 4.3540E+01 -1.0264E+02 -1.3599E+01 1.4618E+02 2.29,69E+02
3.0020E-01 -7.0765E-01 -9.3760E-02 1.0079E+00 1.5837E+00

2 6.6812E+01 -1.4660E+02 -4.4473E±01 2.1341E±02 ý4.38159E)+02

* 4.6065E-01 -1.0108E+00 -3.0663E-01 1.471I45+0.0 3'.0240E+00

3 5.3506E+01 -9.8984E+01 -6.8846E+00 1.5249E+02 2,.319,4E+02
3.6891E-01 -6.8247E-01 -4.7468E-02 1.0514E+00 1.5991E+00

4 3.3625E+02 -8.6168E+02 -2.9179E+02 "11979E+03 2.3)25E+03
2.3184E+00 -5.9411E+00 -2.0118E+0'0 8. 2594E00 1.6358E+01

2.7856E+02 -8.0113E+02 -7 44+02 1.0797E+03 ,. 6593E+03
1.9206E+00 -5.52360+00 -50 9+00 7.4442E+0*0 1.1441E+01

6 1.5052E+01 -5.5759E+02 -1.284~5E+0'35.7264E.-i02 8.1827E+02
1.0378E-01 -3.8444E+00 -8.8561E+00ý-3._9482E+00 5.6418E+00

7 -7.5866E+01 -2.576E+02 -.1.37'92E+03 1.8190E+02 2.1236E+02
-5.2308E-01 -1.7772E-+.00 -9.5094'E+00 1.2541E+00 1.4642E+00

8 -7.870)6E+01 -2 *5509E/+02 -1.3919E-+03 1.7638E+02 2.0194E+02'

-5.4266E-01 -1\7588E+00---9. 5970E+00 1.2161E+00 1.3923E+00

9 -7.74,95EFO1 -2.5696E+02 -J1.4145E+03 1.7946E+02 2.0791E+02
-- -"771+0 •-.7528E+00 1.2373E+00 1.4335E+00-5o • •,1.-1-1 .o. o... o 1•• • •. .o .4335E+00

10 1.61\98+0 6.02 0 -6.3713E+02 6.2539E+02 6.4902E+02
1168E-0-l -4:2'.0,3E+00 -4.3928E+00 4.3119E+00 4.4748E+00

11 -1.34051+02 -6.7693E+02 -4.7836E+02 5.4287E+02 4.8299E+02

-9.:4.275\-01 -4*.6672E+0O -3.2982E+00 3.7430E+00 3.3301E+00

12 2 778+00 -7.4506E+02 -7.4436E+02 7.4714E+02 5.2721E+02
1\.432,6E-02 -5.1370E+00 -5.1322E+00 5.1513E+00 3.6350E+00

\13 -_4.8947E+00 -6.0648E+02 -6.9653E+01 6.0158E+02 4.0808E+01
-3.3748E-02 -4.1815E+00 -4.8024E-01 4.1478E+00 2.8136E-01

14 5.9644E+01 -5.4230E+02 2.4248E+01 4.8266E+02 5.9547E+02
-4.1123E-01 -3.7390E+00 1.6719E-01 3.3278E+00 4.1056E+00

15 8.6603E+02 -9.1777E+02 -5.9708E+01 1.7838E+03 3.0048E+03
5.9711E+00 -6.3278E+00 -4.1167E-01 1.2299E+01 2.0718E+01

\
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Table 2-164. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation, 
• Normal Conditions of Transport - Model AOS-050 

• 

• 

Stress (psi/MPa) 

Location Pm Pb 

4.3540E+Ol -1.0264E+02 -1.3599E+Ol 1.4618E+02 2.2!,69E+02 
3.0020E-Ol -7.0765E-Ol -9.3760E-02 1.0079E+00 1.5837E+00 

1 

2 

3 

6.6812E+Ol -1.4660E+02 -4.4473E+Ol 2.1341E+02 ~38~~)02 
4.6065E-Ol -1.0108E+00 -3. 0663E-Ol 1. 47170\3'.~OE+00. 

5.3506E+Ol -9. 8984E+Ol -6. 8846E+00 1.524 9E+02 2,. 319'4E+:~ 
3.6891E-Ol -6.8247E-Ol -4.7468E-02 1.0514E'ft:)Q 1~5.991'8+~ 

3.3625E+02 -8. 6168E+02 -2. 9179E+02 0.7'8E+0~2. 3J5E+03 4 

5 

6 

7 

8 

9 

10 

A ~1.1~~ " \ J 

2.3184E+00 -5. 9411E+00 -2 .. 0112°\0 8~94E+~I. 6358E+Ol 

2.7856E+02 -8.0113E+02 -7.3344E+02 1.079~+03· 1,~93E+03 
1.9206E+00 -5. 5236E+00 -5. 056\9E+ob 7. 4442E'1-00--J:: .1441E+Ol 

1.5052E+Ol -5.5759E+02 ~41E+0~02 8.1827E+02 
1.0378E-Ol -3.8444E+00~~:~~~IE+00--3~2E+00 5.6418E+00 

-7.5866E+Ol -2. 5Y7~.;t-~'9~E+oll. 8190E+02 2.1236E+02 

-S.2308E-Ol ~7~E~0 -~~1.2S41E+00 1.4642E+00 

-7.8706E+Ol ~.5509E402 -1.391971-03 1.7638E+02 2.0194E+02 
-5.4266E-Ol -1". 7588E+00---9_~OE+00 1.2161E+00 1.3923E+00 

~ ~ ~ 
-7.7M5E-fO·l -2. 5696E+02 -,1.4145E+03 1.7946E+02 2. 0791E+02 
-5.3~31E-Ol~~.~~~9.7528E+00 1.2373E+00 1.4335E+00 

1.~\(8~-6. 09207.+02 -6. 3713E+02 6. 2539E+02 6. 4902E+02 
1.116\E-O.:r -4.'2'0·03E+00 -4.3928E+00 4.3119E+00 4.4748E+00 

11 ~~:340SE+02 ~.7693E+02 -4.7836E+02 S.4287E+02 4.8299E+02 
,~24'~~14. 6672E+00 -3. 2982E+00 3.7430E+00 3. 3301E+00 

1-2 2. 0~78E+00 -7. 4506E+02 -7. 4436E+02 7.4 714E+02 5. 2721E+02 
~. ~ 1\ 432.6E-02 -5.1370E+00 -5.1322E+00 5.1513E+00 3. 6350E+00 

~~~~947E+00 -6.0648E+02 -6.9653E+Ol 6.0158E+02 4.0808E+Ol 
~ -3.3748E-02 -4.1815E+00 -4.8024E-Ol 4.1478E+00 2.8136E-Ol 

14 -5.9644E+Ol -5.4230E+02 2 .. 4248E+Ol 4.8266E+02 5.9547E+02 
-4.1123E-Ol -3.7390E+00 1.6719E-Ol 3.3278E+00 4.1056E+00 

15 8.6603E+02 -9.1777E+02 -5.9708E+Ol 
5.9711E+00 -6.3278E+00 -4.1167E-Ol 

1.7838E+03 
1.2299E+Ol 
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16 2.1884E+02 -4.1450E+02 -1.3124E+02
1.5089E+00 -2.8579E+00 -9.0483E-01

6.3334E+02
4.3667E+00

3. 6981E+02
2.5498E+00

1. 0301E+03
7 .1024E+00

6.3687E+02
4.3911E+00

0
17 9.6880E+01 -2.7293E+02

6.6797E-01 -1.8818E+00

18 1.9094E+01 -1.0403E+02
1.3165E-01 -7.1726E-01

19 -7.3628E-01 -2.0786E+02
-5.0765E-03 -1.4331E+00

20 -3.6430E+01 -3.8090E+02
-2.5118E-01 -2.6262E+00

2.8267E+00
1.9490E-02

3.8867E+02
2.6798E+00

4. 3415E+02
2.9934E+00

7 .3453E+01
5.0644E-01

1.2312E+02 5.8373E+01
8.4891E-01 4 .0 2 4 7 EL0 1

2.0712E+02 3.2965E+02
1.4281E+00 2'272681+'00

<
3.4447E1+02 3 20131+02

2.3750E8+00 220721E+00

3.13118101 5.3551+01

2<-5888-01\ 3.72,01E-0.1

<- •N
21 4.5628E+00 -2.6749E+01 -2.1792E+01

3.1460E-02 -1.8442E-01 -i.5025E-01

22 -3.8106E+01 -1.2391E+02 -6.2923E+011 8 .5806E+
-2.6273E-01 -8.5435E-01 - 4 . 3 3 8 4 E-0l 5.9161E->

Allowable Stress for Load Cast 102

LOC Tmax Tave Sm Sy Su
(degF) (degF) ('ksi) (ksi) (ksi)

1 254.33 253.25 2,0.00 23.60 66.30

2 255.36 253.63,6 " 2,0 ,,0 23.6-0, 66.30

3 255.48 254.73 20.00- _ 23.6"0 66.30
4 255.72 255.62 \ 20.00 2-3<60 66.30
5 257.68 /25-7,.35 2,0.00 23.60 66.30
6 258.46 258.17- 20.00 23.60 66.30

7 259.98 25ý,9,29 --2.00> 23.60 66.30
8 260.27 259.582 20.00 23.60 66.30

9 2/60.45 259.7'7 20<.00 23.60 66.30
10 /260.20 259.52// 2"0.00 23.60 66.30

11 <260.86 259.67 20.00 23.60 66.30
12 \262-.91 26\1.49 20.00 23.60 66.30
r13 '258.30 257\.8r2 20.00 23.60 66.30

14 • 57.2'31 2537.01 20.00 23.60 66.30/ \ " \ /

15 255.92\ 2'55.80 20.00 23.60 66.30
16 \,256.11 255.97 20.00 23.60 66.30
17 256"-..23D 256.11 20.00 23.60 66.30

18 \ 256.73 256.63 20.00 23.60 66.30
19 257.12 256.94 20.00 23.60 66.30

20 2"60.01 259.47 20.00 23.60 66.30
21 255.66 255.48 20.00 23.60 66.30
22 254-88 254.75 20.00 23.60 66.30

01 2.0395E+02
0 /1 .4o0/62E+00
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16 2.1884E+02 -4.1450E+02 -1.3124E+02 6.3334E+02 1.0301E+03 
1.5089E+00 -2.8579E+00 -9.0483E-Ol 4.3667E+00 7.1024E+00 

17 9.6880E+01 -2.7293E+02 2.8267E+00 3.6981E+02 6.3687E+02 
6.6797E-Ol -1.8818E+00 1.9490E-02 2.5498E+00 4.3911E+00 

18 1.9094E+Ol -1.0403E+02 3.8867E+02 1.2312E+02 5.8373E+Ol 
1.3165E-Ol -7.1726E-Ol 2.6798E+00 8.4891E-Ol 4.0247E~01 

19 -7.3628E-Ol -2. 0786E+02 4. 3415E+02 2. 0712E+02 3. 2'965E+02 
-5.0765E-03 -1.4331E+00 2.9934E+00 1.4281E+00 2(27e8~00 < V 
-3.6430E+Ol -3.8090E+02 7.3453E+Ol 3.4447E+02 3~2013E+02 

-2.5118E-Ol -2.6262E+00 5.0644E-Ol 2.3750E{06~2.~072E+OO 
20 

21 4.5628E+00 -2. 6749E+Ol -2.1792E+Ol 3 .131~C(1 ~~E~OI)' 
3.1460E-02 -1.8442E-Ol -1. 5025E-Ol 2('1~E-Ol,\' 72'rE-O,} 

22· -3. 8106E+Ol -1.2391E+02 -6 :2923E+0'1 <8. 5806E+Ol 2. 0395E+02 
-2.6273E-Ol -8. 5435E-Ol -4. 3384E,(0~ 5\9161E~0.1~1. 40i2E+00 

, (~' 
Allowable Stress for Load Cas~~102 

/~\ 

LOC 

1 
2 
3 
4 
5 
6 

7 
8 
9 

,:::------::::--------::---~:~ 
~~~=~~~ ~~~=~~~/y~ ~~~: 
254~33 253.25 eO.~ 1 23.60 

<. ~ ~ 
255.36 253. 63~2'Ov00 23. 6-~ 
255.48 254.73 20.00~23.60 

255.72 255.62 20. Ob) 2'3--:60 

258.46 258 .17-",_}~0 23.60 
259 . 98 2 5(~ 9 2,0 . 00-/ 23 . 60 

, ~ 

257. 68 \2'5~7"<5 2.0.00 23.60 

2 60 . 27 2 59\58) 20 . 0'0 23 . 60 
26'0.45 259. 7'7 /,,~,p(OO 23.60 

10 <{60~2~ 259.52/ 20.00 23.60 
11 260.86~i59.6~ 20.00 23.60 

" \ 12 2 62,. 91 2 6'\1 . 49 2 0 . 0 0 2 3 . 6 0 

<
1'3", ~<38~'0 2-211v82 20.00 23.60 
14 ---J.....5,7. 2'~~ 2~7. 01 20.00 23.60 
15'0....~ .25'5. if> 9\ ~2·55. 80 20.00 23.60 
16 ~"-256.11 255.97 20.00 23.60 

'--
1~7 2,56-....23 256.11 20.00 23.60 
18 256.73 256.63 20.00 23.60 
19 2~7'>.12 256.94 20.00 23.60 
20 ~60.01 259.47 20.00 23.60 
21 255.66 255.48 20.00 23.60 
22 254,88 254.75 20.00 23.60 

66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
66.30 
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Table 2-165. Load Case 103, -20°F Ambient, Zero Decay Heat, Zero Insolation,
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Signa_2 Sigma_3 Pm Pb

1 1.6850E+01 -5.7642E+01 -1.2011E+01 7.4491E+01 7.4156E+01
1.1617E-01 -3.9743E-01 -8.2811E-02 5.1360E-01 5./,129E-01

5.2966E+01 -7.2093E-01 -1.7049E+01 5.3686E+01 6.2906E+00
3.6518E-01 -4.9706E-03 -1.1755E-01 3.7016E-01 4%3372E-02

3 6.3488E+01 -7.0567E+00 -1.0242E+01 7.0545E+01 8,.048'8E+01
4.3774E-01 -4.8654E-02 -7.0617E-02 4.8639E-1 5.5494E-01

4 5.5406E+03 -3.3127E+03 -2.5172E+02 8.853,3E+03 1.82185+04
3.8201E+01 -2.2840E+01 -1.7355E+0'0 6.1041E+01 1.2561E+02

8.3774E+03 -3.7199E+03 -3 714(45+02 1.209+0 606+04

5.7760E+01 -2.5648E+01 -2.561E+Ob 8.3408E5-0-1- 1.1049E+02

6 5.4241E+03 -3.1938E+02 1.5I465E+03 5.7ý435E+03 9.8360E+03
3.7398E+01 -2.2020E+00 .0662E+01f-3t.960.'E+01 6.7817E+01

7 2.6398E+03 2.98295-01 7 02,36E+01 2.6395E+03 7.6393E+01
1.8201E+01 2.00566E-03 -4.8426E-01 1.8199E+01 5.2671E-01

8 61 0
1.8178E+01 1.2525E-024 2.8751E-02 1.8178E+01 4.3232E-03

9 2.6347E+03 -5.25645E-0\2-3.8085E+01 2.6375E+03 2.2161E+01
1.8/185E+01 -3-.623E-04 -2.6259E-01 1.8185E+01 1.5279E-01

10 2. 65\25+03-2.36529E+ 1.2395E+03 2.8948E+03 1.4578E+03
1.8328E+04 -16"31.2E+00 8.5458E+00 1.9959E+01 1.0051E+01

11 7.204+02 </6 '9588E+02 2.1569E+02 1.4163E+03 1.1990E+03
4.271E\400 -4.7979E+00 1.4871E+00 9.7650E+00 8.2670E+00

'1-2 4.7851E+02 -2.1300E+02 2.6203E+02 6.9150E+02 1.2938E+03
3\2',929E+00 -1.4685E+00 1.8066E+00 4.7678E+00 8.9205E+00

13 )636711E+03 -1.3545E+03 4.0530E+02 5.0257E+03 3.5441E+03
2.5312E+01 -9.3392E+00 2.7945E+00 3.4651E+01 2.4436E+01

14 2.9070E+03 -1.1628E+03 3.9355E+02 4.0697E+03 4.8272E+03
2.0043E+01 -8.0170E+00 2.7134E+00 2.8060E+01 3.3283E+01

15 2.8905E+02 -7.8743E+01 2.6000E+02 3.6779E+02 3.2041E+01
1.9929E+00 -5.4291E-01 1.7927E+00 2.5358E+00 2.2091E-01
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Table 2-165. Load Case 103, -20°F Ambient, Zero Decay Heat, Zero Insolation, 
Normal Conditions of Transport - Model AOS-050 

Location 

1 

2 

Stress (psi/MPa) 

Pm Pb 

1.6850E+Ol -5.7642E+Ol -1.2011E+Ol 7.4491E+Ol 7.41~6E+Ol 

1.1617E-Ol -3.9743E-Ol -8.2811E-02 5.1360E-Ol 5./I129E-Ol 

3 

5.2966E+Ol -7.2093E-Ol -1.7049E+Ol 5.3686E+Ol ~29~~)00 
3.6518E-Ol -4. 9706E-03 -1.1755E-Ol 3.7017°.1 4'. 3372E-02 

6.3488E+Ol -7. 0567E+00 -1.0242E+Ol 7. 0545E+0~8,,~'8E+~~ 
4.3774E-Ol -4. 8654E-02 -7. 0617E-02 4. 8639E~Ql 5 ~5494»~i/ 

5.5406E+03 -3.3127E+03 -2.5172E+02 ~3~E+0~1.8~8E+04 4 

5 

6 

7 

8 

9 

10 

, \~.~~: " \ I 
3.8201E+Ol -2.2840E+Ol -1.7355E+Or 6~41E+Ol 1.2561E+02 

8.3774E+03 -3.7199E+03 -3.714~\4E+02 1.209]E+~I'~26E+04 
I "- /' 

5.7760E+Ol -2.5648E+Ol -2.561fE+00 8.3408E~0~~1.1049E+02 

5.4241E+03 -3.1938E+02~.5464E+0~03 9.8360E+03 
~ / 

3.7398E+Ol -2.2020E+00 1.0662E+0~~3.9600E+Ol 6.7817E+Ol 

2.6398E+03 2.9~2~Y~~~E+0~ 2~5E+03 7.6393E+Ol 
1.8201E+Ol {.2.0566B~03 -~~1.8199E+Ol 5.2671E-Ol 

2.6366E+03 1.81~~2 2.7199E~00 2.6365E+03 6.2703E-Ol 
/ 

1 . 817 8E+0 1 1'.252 5E-O-4-----L 87 53E-02 1.817 8E+0 1 4 . 32 32E- 0 3 

2.63/1'SE+-03 -5 .~'lE-~,3 :::5E+Ol 2. 6375E+03 2. 2161E+Ol 
1 . Bi 85E+0 1 ~ .. ~~ . 625 9E-0 1 1. 818 5E+0 1 1. 527 9E- 01 

2.~~2E~-2.36597~02 1.2395E+03 2.8948E+03 1.4578E+03 
1.832\E+0-I -1/6-3·12E+00 . 8. 5458E+00 1.9959E+Ol 1.0051E+Ol 

11 7.2041E+02 ~.9588E+02 2.1569E+02 1.4163E+03 1.1990E+03 
~96"'E\~14.7979E+00 1.4871E+00 9.7650E+00 8.2670E+00 

~2 4.~8~02 -2.1300E+02 2.6203E+02 6.9150E+02 1.2938E+03 
~ ~ J\2~>E+00 -1.4685E+00 1.8066E+00 4.7678E+00 8.9205E+00 " ~~> 3~711E+03 -1.3545E+03 4.0530E+02 5.0257E+03 3.5441E+03 

2.5312E+Ol -9.3392E+00 2.7945E+00 3.4651E+Ol 2.4436E+Ol 

14 2.9070E+03 -1.1628E+03 3.9355E+02 4.0697E+03 4.8272E+03 
2.0043E+Ol -8.0170E+00 2.7134E+00 2.8060E+Ol 3.3283E+Ol 

15 2.8905E+02 -7.8743E+Ol 2.6000E+02 3.6779E+02 3.2041E+Ol 
1.9929E+00 -5.4291E-Ol 1.7927E+00 2.5358E+00 2.2091E-Ol 
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16 1.0613E+03 -4.3425E+02
7.3171E+00 -2.9940E+00

3. 7751E+02
2.6028E+00

1.4955E+03
1. 0311E+01

1.2779E+03
8. 8111E+00

1.9830E+03
1. 3672E+01

2.2490E+03
1. 5506E+01

0
17 1.1013E+03 -1.7666E+02 -7.6683E+01

7.5931E+00 -1.2181E+00 -5.2871E-01

18 1.1521E+03 -1.8406E+02 -1.3282E+02
7.9433E+00 -1.2690E+00 -9.1573E-01

19 1.2608E+03 -5.1856E+02
8.6929E+00 -3.5754E+00

20 1.3175E+03 -6.5056E+02
9.0836E+00 -4.4854E+00

3. 2010E+02
2.2070E+00

1.6353E+02
1.1275E+00

1.3361E+03 2.3457E+03
9.2123E+00 1.6173E+01

1.7794E+03 2.4'779E+03

1.2268E+01 ./7084E +01

1.9680E+03 3 6550E+03

1.3569oE+•01 i22oE-o

7.2080E+02 1 .7\0 435+t0 3
4'68E+00 1.17-515+0.

ý9.293\4E+01 3.3780E+00
6.4 0 7 6E- b-1 2.32,'60E-02

21 2.2245E+02 -4.9835E+02 -4.6625E+01
1.5338E+00 -3.4360E+00 -3.2147E-01

22 3.2992E+01 -5.9942E+01
2.2747E-01 -4.1329E-01

Allowable Stress for Load

LOC Tmax Tave Sm _
(degF) (degF) (,si)

1 0.00 -20.00 2-0.00
2 0.00 -20.00 2%oo
3 0.00 -20.00 20.00-
4 0.00 -20.00 20.00\
5 0.00 O-20.00 2,0.00
6 0.00 -20.00 20\00

7 0.00 -20.00 2,0. 00ý/
8 0.00 -20.00 20.0,0
9 0.00 -20.0-0 2000

10 /0>00 20.00// 20.00
11 0.00 -20 o0 20.00
12 0.oo0 -•0o oo 20.00

3.
2.

,20. 00
-20.00
-20.00
-20.00
-20.00
-20.00
-20.00
-20.00

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00

70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00

70.00
70.00
70.00

70.00

70.00

70.00

70.00

70.00

70.00

19 \\0*.00
20 0.00
21 0.00
22 0.00
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16 1.0613E+03 -4.3425E+02 3.7751E+02 1.4955E+03 1.9830E+03 
7.3171E+00 -2.9940E+00 2.6028E+00 1.0311E+Ol 1.3672E+Ol 

17 1.1013E+03 -1.7666E+02 -7.6683E+Ol 1.2779E+03 2.2490E+03 
7.5931E+00 -1.2181E+00 -5.2871E-Ol 8.8111E+00 1.5506E+Ol 

18 1.1521E+03 -1.8406E+02 -1.3282E+02 1.3361E+03 2.3457E+03 
7.9433E+00 -1.2690E+00 -9.1573E-01 9.2123E+00 1.6173E+01 

19 1.2608E+03 -5.1856E+02 3.2010E+02 1.7794E+03 2.~779E+03 

8.6929E+00 -3. 5754E+00 2. 2070E+00 1.2268E+Ol v'708'4E=P01 

LOC 

1 
2 
3 
4 
5 
6 

7 

20 

21 

22 

. < V 
1.3175E+03 -6.5056E+02 1.6353E+02 1.9680E+03 3~6550E+03 

9.0836E+00 -4. 4854E+00 1.1275E+00 1. 3569E{oi"",2 .5200E+6-l ' 

2.2245E+02 -4. 9835E+02 -4. 6625E+01 7. 208~~2 0q~~E~03~ 
1. 533 BE+O 0 -3.43 60E+OO - 3.214 7E-O 1 (C"~E+OO\. 17·rE+O/ 

3.2992E+01 -5.9942E+01 3.3119E+OU 9.2934E+Ol 3.3780E+OO 
2.2747E-01 -4.1329E-01 2. 2835E-t0~ 6'>407 6E~b-L/2. 32'~OE-02 

( ~ 
Allowable Stress for Load casB~OB ___ ~ ________________ ~ _____ ~ ____ ~L 

Tmax Tave Sm" ~ Sy ~u 
~~~=~~~ ~~~=~~~/~~ ~~~~ ~~~~~ 

0.00 -20.00 ao.oo 30.00 70.00 
( ! 

0.00 -20. 00~20vOO 30. O~ 70.00 
0.00 -20.00 20.00~30.00 70.00 
o . 00 - 20 . 00 20 . 0 &) 3-0(00' 70 . 00 
0.00 -20_00 2D.00 30.00 70.00 
0.00 -20 .00~2~~0 30.00 70.00 
0.00 -20",,00 2D.OO 30.00 70.00 

\"" '-... 
8 0 . 0 0 - 2 0" 0 ~ 2 0 . 0'0 3 0 . 0 0 7 0 . 0 0 
9 0.00 -20~00 ~O(OO 30.00 70.00 

10 o':o~ \20.00/ 20.00 30.00 70.00 
11 o.oo~ -20.0~\ 20.00 30.00 70.00 
12 '0,. 00 ~-2\0. 00/ 20.00 30.0.0 70.00 

<
1'3 O~O ~(\po 20.00 30.00 70.00 

i~~~:if>°'~~,}~:~~ ~~:~~ ~~:~~ ~~:~~ 
16 ~~O.OO -20.00 20.00 30.00 70.00 
k7 O~OO -20.00 20.00 30.00 70.00 
1~0.00 . -20.00 20.00 30.00 70.00 
19 ~.OO -20.00 20.00 30.00 70.00 
20 0.00 -20.00 20.00 30.00 70.00 
21 0.00 -20.00 20.00 30.00 70.00 
22 0.00 
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Table 2-166. Load Case 104, -40°F Ambient, Zero Decay Heat, Zero Insolation,
Normal Conditions of Transport - Model AOS-050

Stress (p'si/MPa)

Location Sigma 1 Sigma_2 Sigma_3 Pm Pb

1 2.0594E+01
1. 4199E-01

2 6. 4736E+01
4. 4634E-01

-7.0451E+01
-4.8574E-01

-8.8114E-01
-6. 0752E-03

1. 4680E+01
1. 0121E-01

2. 0838E+01
1. 4367E-01

1 .2518E+01

8. 6310E-02

9.1045E+01 9.06-3ý5+01
6.2773E-01 6.24E-01

6.5617E+01 7.683854E+00

4.52415-0.1 5\.3010E-02

8.62225+01 9,.837,4E+01
5.9448E>'01 6.7,826E--O1

3 7.7597E+01 -8.6248E+00
5.3501E-01 -5.9466E-02

4 6.7716E+03 -4.0488E+03 -3.0745E+02 1.0820E+04
4.6689E+01 -2.7915E+01 -2.1198E+0'0 7.4604kEA_1

5 1.0239E+04 -4.5464E+03 -4.5364E+012 1.47885E+04
7.0595E+01 -3.1346E+01 -3.127i8E+Ob 1.0194'E+8O2

6 6.6294E+03 -3.90275+02<^\88\90,ýE+O3 7.019ý7E,:T3
4.5708E+01 -2.6909E+00 1.3O33E+0i1Ž-A-°839o9E+O1

7 3.2265E+03 3.64,49E-01 -8.58,44E+01 3.2261E+03
2.2246E+01 2.5130E--,03 -5.9188E-01 2.2243E+01

8 3.2225E+03 <2.2195E-02 3.3242E-+00 3.2225E+03
2.2218E+01 1\5303E-0,4-21.2920E-02 2.2218E+01

9 3.22,83Ž6-FO3 -6.425\5-O2 -4 .6549E+01 3.2237E+03
2.,2226E+01 -4-.4300E-04 -3.2094E-01 2.2226E+01

.10 3.24ý9E+ E2816dO 1.5149E+03 3.5381E+03
2.2401E+0-1 -1.,993/7E+00 1.0445E+01 2.4394E+01

11 8.80515+02 -/8 50525+02 2.6362E+02 1.7310E+03
6.07-09E\+00 5.8641E+00 1.8176E+00 1.1935E+01

1-,2 5.8485E+02 -2.6033E+02 3.2026E+02 8.4517E+02
4\032,4E+00 -1.7949E+00 2.2081E+00 5.8273E+00

13 4.4870E+03 -1.6556E+03 4.9537E+02 6.1425E+03
3.0937E+01 -1.1415E+01 3.4155E+00 4.2351E+01

14 3.5530E+.03 -1.4212E+03 4.8101E+02 4.9742E+03

"2. 2265E+04I i

1. 5351E+02

L1Y9587E+04

--1. 3505E+0'2

1. 2021E+04
8.2885E+01

9. 3362E+01
6. 4371E-01

7. 6651E-01
5.2849E-03

2. 7085E+01
1.8675E-01

1. 7818E+03
1. 2285E+01

1.4655E+03
1.0104E+01

1. 5813E+03
1. 0903E+01

4. 3317E+03
2. 9866E+01

5.9000E+03
4. 0679E+01

1. 0049E+01
6.9287E-02

2.4497E+01 -9.7987E+00 3. 3164E+00

3. 1738E+02

2.18825+00

3. 4296E+01

4. 5301E+02
3. 1234E+00

15 3.5383E+02 -9.9180E+01
2.4396E+00 -6.8382E-01
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Table 2-166. Load Case 104, -40°F Ambient, Zero Decay Heat, Zero Insolation, 
Normal Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

.10 

stress (p~i/MPa) 

Pm Pb 

2.0594E+01 -7.0451E+01 -1.4680E+01 9.1045E+01 9.0685E+01 
/ . 

1.4199E-01 -4.8574E-01 -1.0121E-01 6.2773E-01 6.l491E-01 

6.4736E+01 -8.8114E-01 -2.0838E+01 6.5617E+01 ~68~~)00 
4. 4634E~01 -6. 0752E;-:-~Q3 -1.4367E-01 4.5247°.1 5'.3010E-02 

7.7597E+01 -8. 6248E+00 -1.2518E+01 8. 6222E+0~9"~'4E+~~ 
5.3501E-01 -5.9466E-02 -8.6310E-02 5.9448E~Q1 6~7-826'E~ 

6.7716E+03 -4. 0488E+03 -3. 0745E+02 0a2'OE+0~2. 2J5'E+04 • ~1.08; " I I 

4.6689E+01 -2. 7915E+01 -2 .1197°1 7~04E+U' j51E+02 

1.0239E+04 -4.5464E+03 -4.536'\4E+02 1.4785E+04 L(9587E+04 
I '- / . 

7.0595E+01 -3 .1346E+01 X.7fE+~~Q'2--1. 3505E+02 

6.6294E+03 -3. 9027E+02~~. ~~Q.;3E+03 7. 0197E.f03 1.2021E+04 
4.5708E+01 -2. 6909E+00 1~33E~+OiI.----4'~'9E+01 8. 2885E+01 

3.2265E+03 3. 644~\8. 58'44E+01 3. 2261E+03 9. 3362E+01 
/ " 2.2246E+01 ~51~B'03 -~E-01 2.2243E+01 6.4371E-01 

3.2225E+03 ~.2195~2 3.3242E~00 3.2225E+03 7.6651E-01 
2. 2218E+01 l'.~3E-0-4--2,~0'E-02 2. 2218E+01 5.284 9E-03 

3 . 22aiE'~03 - 6. 42 ",lE-~ .654 9E+ 01 3.223 7E+0 3 2. 708 5E+0 1 

2 .~26~'.~~-3 .2094E-01 2. 2226E+01 1.8675E-01 

3.24~9E+~3~-2.89167+02 1.5149E+03 3.5381E+03 1.7818E+03 
2.240\+M -1 '/9'93/lE+00 1.0445E+01 2. 4394E+01 1.2285E+01 

8.8051E+02 ~.5052E+02 2.6362E+02 1.7310E+03 1.4655E+03 
~ thO 9E\~~)5 . 8641E+00 1. 81 7 6E+0 0 1. 193 5E+0 1 1. 010 4E+0 1 

~2 5.8~~02 -2.6033E+02 3.2026E+02 8.4517E+02 1.5813E+03 
~ ~ 4\0324'E+00 -1.7949E+00 2.2081E+00 5.8273E+00 1.0903E+01 

, "t3~~870E+03 -1.6556E+03 4.9537E+02 6.1425E+03 4.3317E+03 
~ 3.0937E+01 -1.1415E+01 3.4155E+00 4.2351E+01 2.9866E+01 

14 3.5530E+D3 -1.4212E+03 4.8101E+02 4.9742E+03 5.9000E+03 
2.4497E+01 -9.7987E+00 3.3164E+00 3.4296E+01 4.0679E+01 

15 3.5383E+02 -9.9180E+Ol 3.1738E+02 4.5301E+02 
2.4396E+OO -6.8382E-Ol 2.1882E+OO 3.1234E+OO 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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1.0049E+Ol 
6.9287E-02 
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16 1.2958E+03 -5.3016E+02 4.6107E+02
8.9345E+00 -3.6553E+00 3.1790E+00

17 1.3450E+03 -2.1565E+02 -9.3592E+01
9.2732E+00 -1.4868E+00 -6.4530E-01

1.8260E+03
1. 2590E+01

1.5606E+03
1 .0760E+01

2.4200E+03
1. 6685E+01

2.7464E+03
1. 8936E+01

18 1.4090E+03 -2.2572E+02 -1.6263E+02
9.7147E+00 -1.5563E+00 -1.1213E+00

19 1.5420E+03 -6.3407E+02
1.0632E+01 -4.3718E+00

20 1.6114E+03 -7.9560E+02
1.1110E+01 -5.4855E+00

3. 9162E+02
2. 7001E+00

2. 0012E+02
1.3797E+00

1.6347E+03 2.8697E+03
1.1271E+01 1.9786E+01

2.1761E+03 3.0'303E+03
1.5004E+01 2<089'3E+Ol

2.4070E+03 4 4702E+03

1.65955E+01 3 082-503

8.8098+2 2.030+0

6"'0741E+00 1.43,62E+0.

1.5385+02\ 5.8085E-01

7'>'9555E \O 0---4 .0 0/48E -0 3

21 2.7189E+02 -6.0909E+02 -5.6986E+01
1.8746E+00 -4.1996E+00 -3.9290E-01

22 4.0429E+01 -7.4955E+01
2.7875E-01 -5.1680E-01

Allowable Stress for Load

LOC Tmax Tave Sm-

(degF) (degF) (ksi)

1 0.00 -40.00 2,0.00
2 0.00 -40.00 20odo
3 0.00 -40.00 20.00-

4 0.00 -40.00 20.00\
5 0.00 -4-0,.00 2,0.00
6 0.00 -40.00 20.00

7 0.00 -4-0 00. 20./

8 0.00 -40 * 20.00

9 0.\ý00 -40\.00 2 010 0
10 /0.00 -40 0 0 200. 00
11 <0.00\ -40. 00 20.00
12 \ '.00 -o0.00) 20.00

4.048
2.791

18'
19
20
21
22

40. 00
-40.00
-40. 00
-40. 00
-40. 00
-40.00
-40. 00
-40. 00

20.00
20.00

20.00

20.00

20.00

20.00
20.00

20.00

20.00
20.00

30o 00
30.00

30.00

30.00

30.00

30.00

30.00
30.00

30.00

30.00
30.00

30.00

30.00

30.00

30.00
30.00

30.00

30.00
30.00

70.00
70.00
70.00

70.00
70.00

70.00
70.00

70.00

70.00

70.00

70.00

70.00

70.00
70.00

70.00
70.00

70.00

70.00

70.00

70.00

70.00
70.00

0

0. 00
0.00

0.00
0.00
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16 1.2958E+03 -5.3016E+02 4.6107E+02 1.8260E+03 2.4200E+03 
8.9345E+00 -3.6553E+00 3.1790E+00 1.2590E+01 1.6685E+01 

17 1.3450E+03 -2.1565E+02 -9.3592E+0J, 1.5606E+03 2.7464E+03 
9.2732E+00 -1.4868E+00 -6.4530E-01 1.0760E+01 1.8936E+01 

18 1.4090E+03 -2.2572E+02 -1.6263E+02 1.6347E+03 2.8697E+03 
9.7147E+00 -1.5563E+00 -1.1213E+00 .1.1271E+01 1.9786E+01 

19 1.5420E+03 -6.3407E+02 3.9162E+02 2.1761E+03 3.~303E+03 

1.0632E+01 -4. 3718E+00 2. 7001E+00 1.5004E+01 2-:089'3E+-01 

20 1.6114E+03 -7.9560E+02 2.0012E+02 2.4070E+03 ~~47~03 
/.'-" / 

21 

1.1110E+01 -5. 4855E+00 1.3797E+00 1. 6595E+0~~ 0.821E+0-l 

2.7189E+02 -6. 0909E+02 -5. 6986E+01 8. 809~~2 2. 0~~03~ 
1. 874 6E+00 -4.199 6E+0 0 -3. 92 90E-0 1 .r.8~E+00,\ . H\2E+O.~ 

22 4.0429E+01 -7. 4955E+01 4. 0488E+Ol1 <. .1538E+02 5. 8085E-01 
2.7875E-01 -5.1680E-01 2. 7915E,(0~ 7\9555E~0,L./4. 00~8E-03 

Allowable Stress for Load C}SB~or ~ 
~:------::::--------::---~::r 
~~~=~~~ (deg_F)/"~ (k~) 

LOC 

1 0 . 0 0 - 4 0 . 0 0 . 2,0 . 0 0 
( I 

2 0.00 -40. 00~20vOO . 7 
3 0.00 -40.00 20.09~30.00 

4 0.00 -40.00 20.00) 3'0-:00 
30.00 5 0 . 0 0 - 4'0 .. 0 0 2,0 . 0 0 

6 0.00 -4,0 .00~2()),~0 
7 o. 00 -4\0~.0 ~.O---:....OO 
8 0 . 0 0 - 4 0 . 0 <? 2 0 . 0'0 
9 0.00 -40\00 ~O-:OO 

10 O':O~ \40.00/ 20.00 
11 ?OO"" -40.0~\ 20.00 
12 0,.00 ",,-4'0.00/ 20.00 

<
n~ \ 0\00 -~~\,,oo 20.00 

~~~~ ~'~:if>~'~~/t~:~~ ~~:~~ 
16 ~~O.OO -40.00 20.00 
1~7 0'000 -40.00 20.00 
18 0.00 -40.00 20.00 
19 0>. 0 0 - 4 0 . 0 0 2 0 . 0 0 
20 0.00 -40.00 20.00 
21 
22 

0.00 
0.00 

-40.00 
-40.00 

20.00 
20.00 

30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
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Table 2-167. Load Case 105,-40°F Ambient, Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 5.4217E+01 -1.2220E+02 -1.8444E+01 1.7642E+02 2.8,IOE+02
3.7381E-01 -8.4256E-01 -1.2717E-01 1.2164E+00 1.93•l8E+00

7.3067E+01 -1.5874E+02 -3.2152E+01 2.3181E+02 4.7200E)'

5.0378E-01 -1.0945E+00 -2.2168E7-01 1.5983E+0.0 3'.2543E+00

3 5.8903E+01 -1.0722E+02 -1.2310E+01 1.6612E+02 2ý.464'2E+02
4.0612E-01 -7.3926E-01 -8.4876E-02 1.1454E+00 1.6990o•+00

4 -4.5068E+01 -4.5399E+02 -2.0624E+02 4.08925+021.37895+02
-3.1073E-01 -3.1302E+00 -1.422'0E+&0 208194E,+00 9.5070E-01

4.2682E+01 -4.0418E+02 -5.92095±02 4.4687E+02 108172E+02
2.9428E-01 -2.7868E+00 -4.08230 +00

6 1.6967E+02 -1.3--8545+02 ý-5.36'0,E+02 3--225+02 3.9557E+02
1.1699E±00 -91.5523E-01 -3.6958E+00 -- 2 ,12E+00 2.7273E+00

7 9.8382E+01 -3.48&05E+01 • 4.35'55E+00 1.3319E+02 2.2052E+02
6.7832E-01 -2. 3997E--,01 3.00305-02 9.1829E-01 1.5204E+00

8 9.939)75+01 <z.6230+•0 . 3.0307E`01 1.3563E+02 2.2674E+02
6.8532E-01 -2%4979E-0-1-2,.089,6E-03 9.3511E-01 1.5633E+00

9 9.83,2ý4E-. -3.482"2E+01•-6.7383E+00 1.3315E+02 2.2004E+02
6.77925-01o-2-.4009o-01 o 4.6459E-o2 9.18oo0-01 1.5171E+oo

10 1.94 55ý+ý02 7-2. 670252 2.0380E+02 4.6117E+02 7.5455E+02
1. 3386E+00 -1/8AIOE+00 1.4051E+00 3.1797E+00 5.2025E+00

11 -8.2861E+01 -4 2183E+02 -1.80025E+02 3.3897E+02 1.1667+02

" 5131,-o01 -2'.9084E+00 -1.2412o+00 2.33715+00 8.0440E-01

'1,2 3.1,220E+00 -4.8045E+02 -4.7943E+02 4.8357E+02 9.6135E+01
2\1ý'2.6/E-O2 -3.3126E+00 '-3.3056E+00 3.3341E+00 6.6283E-01

1 3 1)3244E+01 -5.2479E+02 -2.9774E+01 5.3804E+02 3.0506E+01
9.13175-02 -3.6183E+00 -2.0529E-01 3.7096E+00 2.1033E-01

14 -2.6008E+01 -4.4569E+02 9.9820E+01 4.1968E+02 1.8854E+02
-1.7932E-01 -3.0729E+00 6.8824E-01 2.8936E+00 1.3000E+00

15 4.3371E+01 -8.9936E+00 4.0504E+01 5.2365E+01 6.7944E-02
2.9903E-01 -6.2009E-02 2.7927E-01 3.6104E-01 4.6845E-04
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Table 2-167. Load Case 105, -40°F Ambient, Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

5.4217E+Ol -1.2220E+02 ~1.8444E+Ol 
3.7381E-Ol -8.4256E-Ol -1.2717E-Ol 

7.3067E+Ol -1.5874E+02 -3.2152E+Ol 
5.0378E-Ol -1.0945E+OO -2.2168E-Ol 

Pm Pb 

1.7642E+02 2.81dOE+02 
~ .. 

1.2164E+00 1.9381E+00 

2. 3181E+02 <i72'~)02 
1. 598?(J\3'.~3E+i1>o0 

5.8 903E+0 1 -1. 0722E+02 -1. 231 OE+O 1 1. 6612E+02 2,.4 64'2E+02 
4.0612E-Ol -7. 3926E-Ol -8. 4876E-02 1.1454E'+-GZ 1 :6,990);+00 

-4.5068E+Ol -4. 5399E+02 -2. 0624E+02 Va9-2E+02 ~. 3~9E+02 
A ~4.08~ " 1 I 

-3.1073E-Ol -3.1302E+00 -1. 4227°10 2~94E+V9. j70E-01 

4.2682E+Ol -4.0418E+02 -5.9209E+02 4.468~+02 Lf8172E+02 
2.9428E-Ol -2. 7868E+OO -4. 082\3E+ob 3. 0810E"I-OG----l. 2529E+OO 

1. 69 67E+02 -1. 38 54E+02~.o1E+0~02 3. 955 7E+02 

1.1699E+00 -9,. 5523E-Ol -3~58EJ>+OO----2~'rE+OO 2. 7273E+00 

9.8382E+Ol -3. 4~,0~4. 35{j~E+00 1. 3319E+02 2. 2052E+02 
6.7832E-Ol -2.a92EhOI 3.0030E-02 9.1829E-Ol 1.5204E+00 

9.9397E+Ol {.623GEYIoI ~::='OI 1. 3563E+02 2.2674E+02 
6.8532E-Ol -2'. 4 979E-0-1--2".08~6E-03 9. 3511E-Ol 1.5633E+OO 

~ '" ~ 
9. 8 3~"4E:-.pO.l -3.4 82':2E+0 1~,,6. 7383E+00 1.3315E+02 2. 2004E+02 

/ ~ " /, 6.\92E-Ol -2-. 4009E~-4. 6459E-02 9.1800E-Ol 1.5171E+OO 

1. 94P~-2 .~02 2. 0380E+02 4.611 7E+02 7. 5455E+02 
1. 338\E+0'0 -1..I8-4·10E+OO 1. 4051E+OO 3.1797E+00 5. 2025E+00 

11 -8.2861E+01 ~.2183E+02 -1.8002E+02 3.3897E+02 1.1667E+02 
~5:~b31E~-2.9084E+00 -1.2412E+OO 2.3371E+OO 8.0440E-Ol 

~2 ~~b2~00 -4.8045E+02 -4.7943E+02 4.8357E+02 9.6135E+Ol 
~ '" 2\ 15'2.,6'E-02 -3. 3126E+00 '-3. 3056E+00 3. 3341E+00 6. 6283E-Ol 

, t3~> 1~244E+Ol -5.24 79E+02 -2. 9774E+Ol 5. 3804E+02 3. 0506E+Ol 
9.1317E-02 -3.6183E+00 -2.0529E-Ol 3.7096E+OO 2.1033E-Ol 

14 -2.6008E+Ol -4.4569E+02 9.9820E+Ol 4.1968E+02 1.8854E+02 
-1.7932E-Ol -3.0729E+00 6.8824E-Ol 2.8936E+OO 1.3000E+00 

15 4.3371E+Ol -8.9936E+OO 
2.9903E-Ol -6.2009E-02 

4.0504E+Ol 
2.7927E-Ol 

5.2365E+Ol 
3.6104E-Ol 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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6.7944E-02 
4.6845E-04 
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16 1.1436E+02 -4.1631E+01
7.8851E-01 -2.8703E-01

1. 5165E+01
1. 0456E-01

1.5599E+02
1.0755E+00

1.2554E+02
8. 6559E-01

2.0873E+02
1.4392E+00

2 . 1571E+02
1.4873E+00

17 1.0925E+02 -1.6289E+01 -4.8824E+01
7.5328E-01 -1.1231E-01 -3.3663E-01

18 1.1867E+02 -5.6698E+01
8.1818E-01 -3.9092E-01

19 3.1035E+01 -1.3785E+02
2.1398E-01 -9.5045E-01

3.9630E+02
2.7324E+00

5.2277E+02
3.6044E+00

1. 1280E+02
7. 7770E-01

20 1.2489E+01
8. 6110E-02

-3.5526E+02
-2.4494E+00

1.7536E+02 2.7176E+02
1.2091E+00 1.8737E+00

1.6889E+02 2.3'641E+01

1.1644E+00 1Y.6330 - -01

3. 6775E+02 96+

2.5356E+00 1.4456E+00

1.290E02\3.0853E+02
1.89 \

8/'C8877E-01 2.1273E+0

5.8\052E+01 4.6241E+01
4ý0025E \- 1/3.18'82E-01

21 2.2821E+01 -1.0608E+02 -4.2144E+01
1.5734E-01 -7.3142E-01 -2.9057E-01

22 -6.5549E+00 -6.4606E+01 -6.3226]
-4.5194E-02 -4.4545E-01 -4.3593]

Allowable Stress for Load CasN\105

LOC Tmax Tave Sm Sy
(degF) (degF) (ksi) (ksi

1 56.40 55.40 2,0.00 30.0
2 56.79 54.70 20,,o•0 30.0

3 56.47 55.50 20.00--_ 30.0'
4 57.92 57.81 20.00 30- 0
5 60.04 /599.68 2,0.00 30.0

6 60.90 60.59 20\00 30.0
7 2.6 -i.80 0.0 0 30.0

8 62.60 61.8"4A 20.0'0 30.0
9 6,2.58 61\8-2 2-0<10.0 30.0

10 /62.01 61.23// 210.00 30.0

11 ý 62.62 61 25\ 20.00 30.0

12 6•483\ 6'3.21J 20.00 30.0

0
0
0
0
0
0
0
0

70.00

70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00

/58.34
58.54
58.69
59.17
59.47
62.20
56.63
56.87

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00

19 59?.65
20 62.81

21 56.82
22 57.03
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16 1.1436E+02 -4.1631E+Ol 1.5165E+Ol 1.5599E+02 2.0873E+02 
7.8851E-Ol -2.8703E-Ol 1.0456E-Ol 1.0755E+00 1.4392E+00 

17 1.0925E+02 -1.6289E+Ol -4.8824E+Ol 1.2554E+02 2.1571E+02 
7.5328E-Ol -1.1231E-Ol -3.3663E-Ol 8.6559E-Ol 1.4873E+00 

18 1.1867E+02 -5.6698E+Ol 3.9630E+02 1.7536E+02 2.7176E+02 
8.1818E-Ol -3.9092E-Ol 2.7324E+00 1.2091E+00 1.8737E+00 

19 3.1035E+Ol -1.3785E+02 5. 2277E+02 1.6889E+02 2. 3'641E+Ol 
2.1398E-Ol -9.5045E-Ol 3.6044E+00 1.1644E+00 Y.6300~01 < V ' 
1.2489E+Ol -3.5526E+02 1.1280E+02 3.6775E+02 ~0966E+02 

8.6110E-02 -2.4494E+00 7.7770E-01 2.5356B40b~4~E+OC 
20 

21 

22 

2.2 821E+0 1 -1. 0608E+02 -4.214 4E+0 1 1. 2 8 9~Q..2 3. O-!, 53E,,0~> 
1.5734E-Ol -7. 3142E-Ol -2. 9057E-Ol 8('8~E-Ol~ . 12\3E+OD 

-6.5549E+00 -6. 4606E+Ol -6 .. 3226E+0'1 <5. 8052E+Ol 4. 6241E+Ol 
-4.5194E-02 -4. 4545E-Ol -4. 3593Ei'0~ 4\0025E':::Ei.l.../3 .18'~2E-Ol 

( ~ 

LOC 

1 
2 
3 
4 
5 

6 

7 

Allowable Stress for Load Cas~,105 
/ ,\ 

~::------::::--------::---~::r 
~~~=~~~ ~~~=~~~./~~ ~~~~ 

56.40 55.40 ~o.~ 1 30.00 
( ! ~ 

56.79 54. 70~2'OvOO 30. O~ 
56.47 55.50 20.00~30.00 

57.92 57.81 20. Ob) )'0(00 
60.04 5'9,.68 2,0.00 30.00 
60.90 60 .59~20>'~0 30.00 
62 . 5 6 6'1..,. 8 0 2.0 . 0 0 3 0 . 0 0 

\ ... , ........... 
8 62 . 6 0 61 . 84,> 2 0 . 0'0 3 0 . 0 0 
9 62.58 61\8'2 ~O(OO 30.00 

10 62~0~ 61.23~ 20.00 30.00 
11 62.62 61.25 20.00 30.00 
12 6'4--.83 ~B.20 20.00 30.00 

30.00 
14 58.46~' 58.22 20.00 30.00 

\ \ / ' 

15~5'-8 'iP8 58.34 20.00 30.00 
16 ~~8.69 58.54 .20.00 30.00 
1~7 58'083 58.69 20.00 30.00 
18 58.27 59.17 20.00 30.00 
19 59>.65 59.47 20.00 30.00 

/ 
20 62.81 62.20 20.00 30.00 
21 56.82 56.63 20.00 30.00 
22 57.03 56.87 20.00 30.00 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
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Table 2-168. Load Case 106,-20°F Ambient, Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma-l Sigma-2 Sigma_3 Pm Pb

1 5.4308E+01 -1.1729E+02 -1.6877E+01 1.7160E+02 2.69,83E+02
3.7444E-01 -8.0871E-01 -1.1637E-01 1.1832E+00 1*860ý4E+00

2 6.9368E+01 -1.5934E+02 -3.0832E+01 2.2871E+02 4.67<62E+02
4.7827E-01 -1.0986E+00 -2.1258E-01 1.5769E+00 3,/2241E+00

3 5.4906E+01 -1.0859E+02 -1.0904E+01 1.6349E+02 2,.5204E+02
3.7857E-01 -7.4868E-01 -7.5179E-02 1.1272E+00 1.73775E+00

4 1.9168E+02 -9.2691E+02 -1.91458E02 1.118,6+03 2.2001E+03
1.3216E+00 -6.3908E+00 -1.3200E+040 7712AE+oo 1..5169E+01

5 2.0194E+02 -1.0502E+03 -5.64797E+02 1.25E+03 1.9703E+03
1.3923E+00 -7.2410E+00 -3.8940E+00 8.63331E+00 1.3585E+01

6 4.0776E+01 --5.01779E+02 -6.9918,ýVE+O2 5.4856E,+02 5.8038E+02

2.8114E-01 -3.5011+E00 24.7703E+00-3.78I522E+00 4.0016E+00

7 -6.0251E+00 -1.702.9E+02 1.1230E+01 1.6426E+02 2.2520E+02
-4.1542E-02 -. 17415E+00 74284E-02 1.1325E+00 1.5527E+00

8 -6.4168E+00 Z.6996E,+02 3.0674Eo0* .1.6354E+02 2.2408E+02
-4.4243E-02 -I\.8E+0,0-2.114•• 0-04 1.1276E±00 1.54505+00

9 -7.20,610 -6.68972E+02 -6.0639E+00 1.6172E+02 2.1955E+02
-4..9683E-02 ---.16456E+00 -4.1129E-02 1.1150E+00 1.5137E+00

10/ 24.7477E+1 -5.12.894 E02 8.38815+01 2.8962E+02 5.9901E+02

1.4753 E-0 13 -1.'9 5 24E+00 5.7834E-01 1.99685 +00 4.13. 6E+00

11 -7.7527+01 -4 16415E+02 -1.9547E+02 3.384E+02 4.50075E+00
.14677E-01 -2.87105E00 -1.3478E+00 2.3362E+00 3.1031E-02

1-2 2.2401E+00 -4.9948E+02 -4.9885E+02 5.0172E+02 3.6314E+01

1.54>4,5E-02 -3.4438E+00 -3.4395E+00 3.4592E+00 2.5038E-01

133 -ý1.-0937E+01 -6.6237E+02 -6.2409E+01 6.1144E+02 3.0295E+02
-3.5120E-01 -4.5669E+00 -4.3029E-01 4.2157E+00 2.0887E+00

14 -4.7477E+01 -5.761§E+02 6.4925E+01 5.2871E+02 2.8494E+02

-3.2734E-01 -3.9727E+00 4.4764E-01 3.6453E+00 1.9646E+00

15 3.1127E+01 -2.2652E+01 1.1749E+01 5.3779E+01 8.3051E+01

2.1462E-01 -1.5618E-01 8.1005E-02 3.7080E-01 5.7262E-01
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Table 2-168. Load Case 106, -20°F Ambient, Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

5.4308E+01 -1.1729E+02 -1.6877E+01 1.7160E+02 2.6J83E+02 
3.7444E-01 -8.0871E-01 -1.1637E-01 1.1832E+00 1.8604E+OO 

6.9368E+01 -1.5934E+02 -3.0832E+01 2.2871E+02 ~67~~)02 
4.7827E-01 -1.0986E+00 -2.1258E-01 1. 576?O\3,.~lE+00 

5.4906E+01 -1. 0859E+02 -1. 0904E+01 1. 6349,,\02 2,,520'4"+:~ 
3.7857E-01 -7.4868E-01 -7.5179E-02 1.1272E+OO 1.~377E~ 

1.9168E+02 -9. 2691E+02 -1. 9145E+02 0t8'6E+0~2. 2~lE+03 
A ~1.111 " I J 

1.3216E+00 -6. 3908E+OO -1. 320/YJf "1~24E+V1. 5169E+01 

2.0194E+02 -1. 0502E+03 -5.64 7\7E+02 1.25:2QE+03. L/'03E+03 
I "-- /' 

1.3923E+00 -7.2410E+00 -3.894fE+00 8. 6333E'l-OO;.....--'1.3585E+01 

4.077 6E+0 1 .-5.077 9E+02 ~8JE+0~02 5. 80 38E+02 
2.8114E-01 -3.5011E+00 -4~703E~+OO--3~~E+00 4.0016E+00 

-6.0251E+00 -1. 70'2~1.12\30E+0.l 1.6426E+02 2. 2520E+02 
,(, \ "-

-4.1542E-02 ~I741B~0. ~-02 1.1325E+00 1.5527E+00 

-6.4168E+00 ~.69~B~02 3.06747~0~ 1.6354E+02 2.2408E+02 
-4.4243E-02 -1'-.1718E+OO----2,.114,9E-04 1.1276E+00 1. 5450E+00 

. ~ "'- ~ 
-7. 20,6~OO -1. 6892E+02~,3. 0639E+00 1.6172E+02 2.1955E+02 

/ . ~ " ~ -4. ·9683E-02 -h,164 7E+~-2. 1125E-02 1.1150E+00 1.5137E+00 

2.~~8~2.~02 8.3881E+Ol 2.8962E+02 5.9901E+02 
1.475,\E-0-3;.-'9.954E+00 5. 7834E-Ol 1. 9968E+00 4.1300E+00 

11 -7.7562E+Ol )4.1641E+02 -1.9547E+02 3.3884E+02 4.5007E+00 
~5.3407E~-2.8710E+00 -1.3478E+00 2.3362E+00 3.1031E-02 

~2 ~~2~~00 -4.9948E+02 -4.9885E+02 5.0172E+02 3.6314E+Ol 
~ ~ 1\ 5445'£-02 -3'.4438E+00 -3. 4395E+00 3. 4592E+00 2. 5038E-Ol 

. ~~~;>0937E+01 -6.6237E+02 -6.2409E+Ol 6.1144E+02 3.0295E+02 
~ -3.5120E-Ol -4.5669E+00 -4.3029E-Ol 4.2157E+00 2.0887E+00 

14 -4.7477E+Ol -5.7619E+02 6.4925E+01 5.2871E+02 2.8494E+02 
-3.2734E-01 -3.9727E+00 4.4764E-01 3.6453E+00 1.9646E+00 

15 3.1127E+Ol -2.2652E+Ol 
2.1462E-01 -1.5618E-01 

1.1749E+Ol 
8.1005E-02 

5.3779E+Ol 
3.7080E-01 
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8.3051E+Ol 
5.7262E-Ol 
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16 1.0463E+01 -8.7520E+00 -2.6504E+01
7.2139E-02 -6.0343E-02 -1.8274E-01

17 7.2413E+00 -1.3891E+01 -3.9246E+01
4.9927E-02 -9.5777E-02 -2.7059E-01

1. 9215E+01
1. 3248E-01

2.1133E+01
1. 4570E-01

3. 2273E+01
2.2251E-01

3.6146E+01
2.4922E-01

18 4.7309E+01 -6.6739E+01
3.2618E-01 -4.6015E-01

19 -5.7935E+00 -1.4543E+02
-3.9945E-02 -1.0027E+00

20 -4.4185E+00 -3.7146E+02
-3.0464E-02 -2.5611E+00

3.9725E+02
2.7389E+00

4.9279E+02
3.3976E+00

9. 5354E+01
6. 5744E-01

1.1405E+02 1.0071E+02
7.8633E-01 6.9438E-01

1.3963E+02 9.0'647E+01
9.6273E-01 6K 24 9.9-01

3.6704E+02 33 8113+ 01

2.5306E+00 2.6278E-01

3.5585E+01 4•6521 +01>
2.4535E-01 . 2075E-0,1

6.2570E+01 5 .10)1E+01
4>\314 0 E 0.1/3.5117 1 E- 01

21 6.5368E7 01 -3.4932E+01 -3.3699E+01
4.5069E-03 -2.4084E-01 -2.3235E-01

22 -3.5050E+00 -6.6075E+01 -6.511'

-2.4166E-02 -4.5557E-01 -4.489(

Allowable Stress for Load Case 10(

LOC Tmax Tave Sm Sy
(deg-F) (deg F) (-s (s:

1 75.91 74.93 2,0.00 30.(

2 76.30 74 24 2,0,0/0 30.(
3 75.99 75.03 20.00o 30.(
4 77.41 77.30 20.00\
5 79.50 //79,.14 2,0.00 30.

6 80.35 80.04 20.00 30.
7 81.97 8-1.21 20.0 30.

8 82.01 -81.262 20.0-0 30.

9 81.99 81\2-3 20•00 30.

10 /81'>4,5 80.68 20.00 30.(

11 ý 82.06 80.71\ 20.00 30.

12 8%\.25\ 82.66 20.00 30.

0O
O0
O0
O0
O0
O0
O00
O00
O00

(ksi)

70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00

18"
19
20
21
22

77 .72
,77.79
77.98
78.14
78.62
78.92
81.63
76.15
76.37

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00

79? 10

,82.23
76.33
76.53
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16 1.0463E+Ol -8.7520E+00 -2.6504E+Ol 1.9215E+Ol 3.2273E+Ol 
7.2139E-02 -6.0343E-02 -1.8274E-01 1.3248E-Ol 2.2251E-01 

17 7.2413E+00 -1.3891E+Ol -3.9246E+Ol 2.1133E+Ol 3.6146E+Ol 
4.9927E-02 -9.5777E-02 -2.7059E-Ol 1.4570E-Ol 2.4922E-Ol 

18 4.7309E+01 -6.6739E+01 3.9725E+02 1.1405E+02 1.0071E+02 
3.2618E-Ol -4.6015E-01 2.7389E+00 7.8633E-Ol 6.9438E-01 

19 -S.7935E+00 -1.4543E+02 4.9279E+02 1.3963E+02 9.0'647E+01 
-3.994SE-02 -1.0027E+00 3. 3976E+00 9. 6273E-Ol 6(249'9~01 . < V 
-4.4185E+00 -3.7146E+02 9.5354E+01 3.6704E+02 3",8113E+Ol 
-3.0464E-02 -2. 561lE+00 6. 5744E-01 2. 53D6,,{0~ 6278E-0, 

20 

21 6 .. S368E-;-01 -3. 4932E+01 -3. 3699E+Ol 3. 558~0,,-1 4. 6~~01> 
4.S069E-03 -2. 4084E-Ol -2. 3235E-Ol 2r:'4~E-Ol,,\' 20\ 5E-0J: 

-3.50S0E+00 -6. 6075E+Ol -6.511 7E+Oll <6. 2570E-\01 s.10ilE+01 22 
-2.4166E-02 -4.SS57E-01 -4.4896E~0~ 4~140E-0~~3.SY71E-Ol 

, (~ 
Allowable Stress for Load c/se~OF 

~:------::::--------~---~::r 
~~~=~~~ (deg_F)/Vk;: (k~) 

LOC 

1 75.91 74.93 ~O.OO 

2 
3 
4 

( I 
76.30 74. 24~4'OvOO 30. O~ 
75.99 75.03 20.09~30.00 

77.41 77.30 20. 00) 3'0(00 
5 

6 

7 

7 9 . 5 0 7'9-. 14 2,0 . 0 0 

80.35 80 .04'",~}~~0 
81.97 8-1"-.21 :2.0.00 

\"" "-8 8 2 . 0 1 81 . 2 ~ 20 . 0'0 
9 8-1.99 81\2~/10(00 

10 81~45 80.68 20.00 
"-

11 82.06 80.71\ 20.00 
12 84'. 2 5 ~Q • 6 Y 20 . 00 

14 7\7.9,~~ '7;7.72 20.00 

15~7'9'll)9:\ ~77.79 20.00 
16 ~~8.14 77.98 20.00 
1,,7 78'027 78.14 20.00 
1~7'8. 72 78.62 20.00 
19 7 9>. 10 7 8 . 92 2 0 . 0 0 

/ 
20 82.23 81.63 20.00 
21 76.33 76.15 20.00 
22 76.53 76.37 20.00 

30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
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Table 2-169. Load Case 201, Maximum Internal Pressure, 414 kPa (60 psia),
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -9.9637E+00 -1.4964E+01 -3.4826E+01 5.0003E+00 1.7422E+00
-6.8698E-02 -1.0317E-01 -2.4012E-01 3.4476E-02 1.2/012E-02

2 -9.3770E±00 -1.4507E+01 -3.4263E+01 5.1301E+00 2.052
-6.4652E-02 -1.0002E-01 -2.3623E-01 3.5371E-02 1\ 0E-04

3 -1.0205E+01 -1.5403E+01 -3.3406E+01 5.19805+00 1\.014'6E+00
-7.0362E-02 -1.0620E-01 -2.3033E-01 3.5839E-02 6.9,954E-03 >

4 2.1308E+02 -8.4345E+01 2.0480E+02 2.974"2E+02 4.5758E+02
1.4691E+00 -5.8154E-01 1.4121E+÷0 2.0507E+,00 3.1549E+00

5 1.0676E+02 -8.0446E+01 2.2057E+02 1.872,1E+02 3.-0364E+02
7.3612E-01 -5.5466E-01 1.52018E+00 1.29085+00 2.0935E+00

6 1.1886E+01 -3.5988E+01< 2.527.-6E+02 4.70874+01 2.5236E+01
8.1950E-02 -2.4813E-01 1.7427E+00--3.0,8ZE-01 1.7399E-01

7 -2.0116E+01 -3.448/6E+01 2.29,985ý+02 1.4370E+01 2.4817E-01
-1.3870E-01 -2 3777E--,01 2.5857E+00 9.9075E-02 1.7111E-03

8 -2.0060E+01 ý-34547.+01 2.2980•,+02 1.4487E+01 1.4077E-02
-1.3831E-01 -2%3819E-0-1°--1.584.4E+00 9.9882E-02 9.7059E-05

9 -2.02.62E•+0- -3.438"4E+01 2.3562E+02 1.4122E+01 1.2728E+00
-1.3970E-01 -2-.3707E-01 1.6245E+00 9.7370E-02 8.7756E-03

10 8. 07 +01 -7.8965E.+01 3.7800E+01 1.5974E+02 1.6498E+02
5.5690E-0-I '-5./'4-4,4E-01 2.6062E-01 1.1013E+0,0 1.1375E+00

11 5."384±01 -3 4294E+01 1.9712E+01 8.8678E+01 3.7104E+01
\ 33.74,96•\01 ý2.33645-01 1.3591E-01 6.1141E-01 2.5582E-01

'12__ -1.123\2E -1.5844E+02 -7.9868E+00 1.4721E+02 1.8325E+012 7\74,3-02 -1.0924E+00 -5.5067E-02 1.0150E+00 1.2635E-01

1 3 2014E+01 -1.29055+02 -1.9451E+01 1.4927E+02 1.26765+02
1.3937E-01 -8.8979E-01 -1.3411E-01 1.0292E+00 8.7397E-01

14 2.0505E+01 -1.0978E+02 -2.0240E+01 1.3028E+02 1.3482E+02
1.4138E-01 -7.5688E-01 -1.3955E-01 8.9826E-01 9.2955E-01

15 3.4270E+02 -1.6295E+02 -1.4325E+02 5.0564E+02 5.7893E+02
2.3628E+00 -1.1235E+00 -9.8765E-01 3.4863E+00 3.9916E+00
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Table 2-169. Load Case 201, Maximum Internal Pressure, 414 kPa (60 psia), 
Normal Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

-9.9637E+00 -1.4964E+01 -3.4826E+01 5.0003E+00 1.74~2E+OO 

-6.8698E-02 -1.0317E-01 -2.4012E-01 3.44 76E-02 /iC112E-02 

-9.3770E+00 -1.4507E+01 -3.4263E+01 5.1301E+00 ~.05~~)02 
-6.4652E-02 -1.0002E-01 -2.3623E-01 3.537~02 1~4150E-04 

-1.0205E+01 -1.5403E+01 -3. 3406E+01 5 .1980E+0~h'~'6E+~~ 
-7.0362E-02 -1.0620E-01 -2. 3033E-01 3. 5839E~02 6 :9,954'E~ 

2.1308E+02 -8.4345E+01 2.0480E+02 ~4~E+0~4.5~8E+02 
A ~3·97~" I I 

1.4691E+00 -5. 8154E-01 1. 4121E+0

1

0 2-~507E+00 :3 .1549E+00 Z ~ ~"/ 
1. 067 6E+02 -8.044 6E+01 2. 205\7E+oe 1. 87alE+02~3 (0364E+02 

I "-
7.3612E-01 -5.5466E-01 1. 520fE+00 1. 2908E"I-00 2.0935E+00 

1.1886E+01 -3. 5988E+01~9-PE+0~01 2. 5236E+01 

8.1950E-02 -2. 4813E-01 ;L~27E~+00--3~'8E-01 1.7399E-01 

-2.0116E+01 -3. 44,8~2. 29'98E+02 1. 4370E+01 2. 4817E-01 
/ ' '" . -1.387 OE-O 1 -2. 3777E--.Ol .' 1.585 7'E+00 9.907 5E-02 1. 7111E-03 

- 2 .00 60E+0 1 ~ 4 5~E(Jo 1 ~~02 1. 448 7E+0 1 1. 407 7E-02 
-1.3831E-Ol -2-. 3819E-0-1----L 584.4E+00 9.98 82E-02 9.705 9E-05 

~ ~".~ 
-2. 02,62E~O·1 -3. 438'4E+Ol "2. 3562E+02 1.4122E+01 1.2728E+00 
-1. a'970E-01"::::2-.3707'E.~. 6245E+00 9. 7370E-02 8.77 56E-03 

8 . ~i' 1~-7 .~O 1 3. 78 OOE+O 1 1. 597 4E+02 1. 64 98E+02 
5.569,\E-0-r '-5 /4'44,4E- 0 1 2. 60 62E-0 1 1. 10 13E+0,0 1 . 137 5E+0 0 

11 ~5'A384E+01 ~.)3'4294E+Ol 1.9712E+01 8.8678E+Ol 3.7104E+Ol 
3. 74,'96E~-2. 3645E-Ol 1.3591E-Ol 6.1141E-Ol 2. 5582E-Ol 

~2-;L'b2~01 -1.5844E+02 -7.9868E+00 1.4721E+02 1.8325E+Ol . ~ \ ;.., / 
~ ~ -7\7443E-02 -1.0924E+00 -5.5067E-02 1.0150E+00 1.2635E-01 

, '')~>' ?~214E+Ol -1. 2905E+02 -1. 9451E+Ol 1. 4927E+02 1. 2676E+02 
1.3937E-Ol -8.8979E-01 -1.3411E-01 1.0292E+00 8.7397E-Ol 

14 2.0505E+Ol -1.0978E+02 -2.0240E+Ol 1.3028E+02 1.3482E+02 
1.4138E-Ol -7.5688E-01 -1.3955E-01 8.9826E-Ol '9.2955E-01 

15 3.4270E+02 -1.6295E+02 -1.4325E+02 
2.3628E+00 -1.1235E+00 -9.8765E-Ol 

5.0564E+02 
3.4863E+00 
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16 8.4824E+00 -3.2435E+02 -2.0810E+02
5.8484E-02 -2.2363E+00 -1.4348E+00

3.3283E+02
2.2948E+00

17 -2.3511E+01 -2.6230E+02 -2.3195E+02 -2.3879E+02
-1.6211E-01 -1.8085E+00 -1.5993E+00 1.6464E+00

4.6608E+02
3. 2135E+00

3.1791E+02
2.1919E+00

4.3205E+02
2.9789E+00

0
18 -7,.4818E+00 -3.0591E+02 -2.0375E+02

-5.1585E-02 -2.1092E+00 -1.4048E+00
2.9842E+02
2.0576E+00

19 6.0670E+01 -4.1318E+02 -2.0065E+02
4.1830E-01 -2.8488E+00 -1.3835E+00

20 2.0599E+01 -3.2032E+02 -1.5665E+02
1.4203E-01 -2.2085E+00 -1.0801E+00

21 -1.0848E+01 -1.0589E+02 -1.3598E+01,
-7.4791E-02 -7.3009E-01 -9.3757E-02

22 1.7178E+02 -7.3973E+00 7.2357E+01I
1.1844E+00 -5.1002E-02 4.9889Eo->'l

4.7385E+02
3 .2671E+00

7

3.409;
2. 3501

9

3E+02
6E-01

0

0
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16 

17 

18 

19 

20 

21 

22 

I· 2-366 

8.4824E+OO -3.2435E+02 -2.0810E+02 3.3283E+02 4.6608E+02 
5.8484E-02 -2.2363E+00 -1.4348E+00 2.2948E+00 3.2135E+00 

-2.3511E+01 -2.6230E+02 -2.3195E+02 ·2.3879E+02 3.1791E+02 
-1.6211E-01 -1.8085E+00 -1.5993E+00 1.6464E+00 2.1919E+00 

-7,.4818E+00 -3.0591E+02 -2.0375E+02 2.9842E+02 4.3205E+02 
-5.1585E-02 -2.1092E+00 -1.4048E+00 2.0576E+00 2.9789E+00 

6.0670E+01 -4.1318E+02 -2.0065E+02 4.7385E+02 7.3'127E'+02 
4.1830E-01 -2.8488E+00 -1.3835E+OO 3.2671E+00 5(04 1-9E:P0 0 

2.0599E+01 -3.2032E+02 -1.5665E+02 < V 3.4092E+02 6~1980E+02 

1.4203E-01 -2.2085E+00 -1.0801E+00 
,(" . / 

2.3506E+00~~E+00 

-1.0848E+01 -1.0589E+02 -1. 35 98E+0 1. 9. 50 4 ~~1 1. O~ 7 6E,0,) 
-7.4791E-02 -7.3009E-01 -9. 3757E-02 6~5~E-01~. 01'59E-O.l 

1.7178E+02 -7.3973E+00 7. 2357E+0'1 <. 7918E+02 1.2J3E+02 
1.1844E+00 -5.1002E-02 4. 9889E.tO~ 1';Q354E':;:S.O.-/s. 55'~6E-01 

~ 
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Table 2-170. Load Case 202, Minimum External Pressure, 24 kPa (3.5 psia),
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Signa_l Sigma_2 Signa_3 Pm Pb

1 -2.3776E+00 -3.5614E+00 -8.2912E+00 1.1839E+00 4.24,63E-01
-1.6393E-02 -2.4555E-02 -5.7166E-02 8.1624E-03 /7 -0

2 -2.2321E+00 -3.4436E+00 -8.1611E+00 1.2115E+00 1.9912)3
-1.5390E-02 -2.3743E-02 -5.6269E-02 8.3529E-0"3 1\3729E-05

3 -2.4296E+00 -3.6560E+00 -7.9521E+00 1.2264'E+00 2,.279,2E-01
-1.6751E-02 -2.5207E-02 -5.4828E-02 8.4556E-0,3 1.5714E-03>

4 5.3650E±01 -2.1226E+01 5.0491E+01 7.487'6E+01 115717E+02
3.6990E-01 -1.4635E-01 3.4812E-Ol 5.1625E-01 7.9822E-01

5 2.7425E+01 -2.0098E+01 5.4283E+0 4.54+01 7/7386E+01
1.8909E-01 -1.3857E-01 3.742\E-01 3. 2766Eý-O- 5"3356E-01

6 3.5221E+00 -8.6393E+00 6.234ý9E+01 1ý.2161ýE+01 7.3443E+00
2.4284E-02 -5.9566E-02 4.2988E-01--8.385-OE-02 5.0637E-02

7 -4.7350E+00 -8.258/0E+0 5.63,35E+01 3.5229E+00 5.6483E-02
-3.2647E-02 -5.6937E--,02 3.8842E-01 2.4290E-02 3.8944E-04

8 -4.72226E±00 27ý199E/+.00 5.6301E-+01 3.5493E+00 3.0827E-03
-3.2561E-02 -%7033E-02-3,881,SE-01 2.4472E-02 2.1254E-05

9 -4.7763E§&O0 -8.22812E+00 5.7728E+01 3.4519E+00 3.1828E-01
-3.2932E-02 -5-.6731E-02 3.9802E-01 2.3800E-02 2.1944E-03

10 2.28E,01-1.9130E+01 9.2455E+00 3.9157E+01 4.0700E+01
1.3809E-01 -1.'1-9.OE-01 6.3746E-02 2.6998E-01 2.8062E-01

11 1i3447E+01 - .3763E+00 4.8736E+00 2.1824E+01 9.2090E+00
9.27,15E-02 5. 7753E-02 3.3602E-02 1.5047E-01 6.3494E-02

1"2 -'2. .943E+00 -3.8340E+01 -1.8871E+00 3.5645E+01 3.6784E+00
-1\8570'E-02 -2.6434E-01 -1.3011E-02 2.4577E-01 2.5361E-02

1 3 4.184E+00 -3.1373E+01 -4.6707E+00 3.6291E+01 3.0661E+01
3.3911E-02 -2.1631E-01 -3.2204E-02 2.5022E-01 2.1140E-01

14 5.0053E+00 -2.6701E+01 -4.8796E+00 3.1706E+01 3.2957E+01
3.4511E-02 -1.8410E-01 -3.3644E-02 2.1861E-01 2.2723E-01

15 8.5421E+01 -3.9614E+01 -3.4938E+01 1.2503E+02 1.4257E+02
5.8896E-01 -2.7313E-01 -2.4089E-01 8.6208E-01 9.8298E-01
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Table 2-170. Load Case 202, Minimum ExternalPressure, 24 kPa (3.5 psia), 
Normal Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

stress (psi/MPa) 

Pm Pb 

-2.3776E+00 -3. 5614E+00 -8. 2912E+00 1.1839E+00 4. 24,63E-01 
-1.6393E-02 -2.4555E-02 -5.7166E-02 8.1624E-03 2.9278E-03 

-2.2321E+00 -3.4436E+00 -8.1611E+00 1.2115E+00 ~99~E:>03 
-1.5390E-02 -2.3743E-02 -5.6269E-02 8.352~63 1~3729E-05 

-2.4296E+00 -3. 6560E+00 -7. 9521E+00 1. 2264'E+0~2"~'2E~-1 '" "- "--1.6751E-02 -2.5207E-02 -5.4828E-02 8.4556E-Q3 1.5~4E-03 

5.3650E+01 -2.1226E+01 5. 0491E+01 0.7'6E+0~ . 157.j7E+02 , \7. 48~ " \ 
3.6990E-01 -1.4635E-01 3. 48176\ 5~25E~7. j22E-01 

2.7425E+01 -2.0098E+01 5.428\3E+0~ 4.752~+01 yf7386E+01 
1.8909E-01 -1.3857E-01 3. 7427E-O!l. 3. 2766E"-O-~5. 3356E-01 

3.5221E+00 -8.6393E+00 ~4~E+0~01 7.3443E+00 \~.~~' / . 
2.4284E-02 -5. 9566E-02 4. 2988E-or----8~,6E-02 5. 0637E-02 

-4.7350E+00 -8. 258~5~':35E~01 3. 5229E+00 5. 6483E-02 
/ \ "-

-3.2647E-02 -5.6937B~02 3.8842£-01 2.4290E-02 3.8944E-04 

- 4 . 722 6E+00 ~ 27 {.,,.100 ~+o 1 3.54 93E+00 3. 0827E-0 3 

-3. 2561E-02 -5 .... ~3E-~02_3_~,8E-01 2. 4472E-02 2.1254E-05 

-4 . 7}6~OO---..:::.8. 228Q~+00 5. 7728E+01 3. 4519E+00 3. 1828E-01 
-3.2932E-02 -5-.67 31E-02 3. 9802E-0 1 2. 3800E-02 2.194 4E-03 

2. ~.28~/-1.~01 9. 2455E+00 3. 9157E+01 4. 0700E+01 
\ \ / 

1. 380 9E-0-I -1 /3'l,9,OE-0 1 6.374 6E-02 2.6 998E-0 1 2.80 62E-0 1 

11 1. 344\+01 (s. 37 63E+00 4 . 87 36E+0 0 2.182 4E+0 1 9.20 90E+00 

~ 2'7-15E~-5 . 77 53E- 02 3.3 602E-02 1. 504 7E- 0 1 6.3494 E- 02 

1,2 -2.6,9~OO -3.8340E+01 -1.8871E+00 3.5645E+01 3,.6784E+00 
~ ~ -1\851~~-02 -2.6434E-01 -1.3011E-02 2.4577E-01 2.5361E-02 

, ~~~184E+00 -3.1373E+01 -4.6707E+00 3.6291E+01 3.0661E+01 
~ 3.3911E-02 -2.1631E-01 -3.2204E-02 2.5022E-01 2.1140E-01 

14 5.0053E+00 -2.6701E+01 -4.8796E+00 3.1706E+01 3.2957E+01 
3.4511E-02 -1.8410E-01 -3.3644E-02 2.1861E-01 2.2723E-01 

15 8.5421E+01 -3.9614E+01 -3.4938E+01 
5.8896E-Ol -2.7313E-Ol -2.4089E-01 

1.2503E+02 
8.6208E-01 
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1.4257E+02 
9.8298E-01 
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16 2.0120E+00
1.3872E-02

17 -5.7662E+00
-3.9756E-02

18 -1.8090E+00
-1.2473E-02

19 1.4857E+01
1.0244E-01

20 5.0682E+00
3.4944E-02

21 -2.5780E+00
-1.7775E-02

22 4.2655E+01
2.9409E-01

-7.9314E+01
-5.4685E-01

-6.4115E+01
-4.4206E-01

-7.4860E+01
-5.1614E-01

-1.0116E+02
-6.9746E-01

-7.8519E+01
-5.4137E-01

-2.5274E+01
-1.7426E-01

-1.7449E+00
-1.2031E-02

-5.0964E+01
-3.5138E-01

-5.6869E+01
-3.9210E-01

-4.9901E+01
-3.4405E-01

-4.9100E+01
-3.3853E-01

-3.8307E+01
-2.6412E-01

-3.2441E+00
-2.2367E-02

1.7863E+0'1
1. 2316EZOh.

8.1326E+01 1.1389E+02
5.6072E-01 7.8523E-01

5.8349E+01 7.7560E+01
4.0230E-01 5.3476E-01

7.3051E+01 1.0570E+02
5.0367E-01 7.2876E-01

1.1601E+02 1. 7'915E+02

7.9989E-01 1.2352fE+'00

8.3588E+01 1 5189E+02
5.7632E 01 10473E+00

2.2696E+VI 2.4499E+01

< 
\0

4.4\40E+01 3.0631E+01
3\>0612E \ 01-ý 2.112'20 E -01
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16 

17 

18 

19 

20 

21 

22 
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2.0120E+OO -7.9314E+01 -5.0964E+01 8.1326E+01 1.1389E+02 
1.3872E-02 -5.4685E-01 -3.5138E-01 5.6072E-01 7.8523E-01 

-5.7662E+OO -6.4115E+01 -5.6869E+01 5.8349E+01 7.7560E+01 
-3.9756E-02 -4.4206E-01 -3. 9210E":'OI 4.0230E-01 5.3476E-Ol 

-1.8090E+OO -7.4860E+Ol -4.9901E+Ol 7.3051E+Ol 1.0570E+02 
-1.2473E~02 -5.1614E-Ol -3.4405E-Ol 5.0367E-01 7.2876E-Ol 

1.4857E+01 -1.0116E+02 -4.9100E+Ol 1.1601E+02 1.7'915E+02 
1.0244E-01 -6.9746E-Ol -3.3853E-Ol 7.9989E-01 /.23 5'2E-P0 0 < V 5.0682E+00 -7.8519E+Ol -3.8307E+Ol 8.3588E+01 1~5189E+02 

3.4944E-02 -5.4137E-01 -2.6412E-Ol /"- / 
5. 7632E-01~O~E+OO 

-2.5780E+00 -2.5274E+Ol -3.2441E+00 2 .269~'!.1 2. ~99E,\0) 
-1.7775E-02 -1.7426E-Ol -2. 2367E-02 J!.'5~E-01~. 68'rE-O,} 

4.2655E+01 -1.7449E+00 1. 7863E+Ol1 <4. 4400E+01 3. 0631E+01 
2.9409E-01 -1.2031E-02 1. 2316E,(0~ 3':0612E~0.1A .11!~OE-01 

~ 
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Table 2-171. Load Case 203, Maximum Increased External Pressure, 140 kPa (20 psia),
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -1.2540E+01 -2.0150E+01 -4.7181E+01 7.6097E+00 4.5725E
-8.6459E-02 -1.3893E-01 -3.2530E-01 5.2467E-02 3.,5266E-03

2 -1.2778E+01 -2.0895E+01 -4.6164E+01 8.1166E+00 2.9930
-8.8101E-02 -1.4406E-01 -3.1829E-01 5.5962E-0.2 2.0636E-03

-1.3847E+01 -2.2191E+01 -4.5381E+01 8.3448E+00 3,.192'6E+00
-9.5470E-02 -1.5300E-01 -3.1289E-01 5.7535E-02 2\2,012\E-02

4 6.8813E+01 -1.6936E+02 4.5984E+00 ý2.381"7E+02\4.31ý18E+02
4.7445E-01 -1.1677E+00 3.17055-02 1,.6422E+00 2.9729E+00

5 6.3656E+01 -1.9258E+02 1.83595+01 2.562,3E±02 3/6937E+02
4.3889E-01 -1.3278E+00 1.265\8E-01 1.7667'E+00 2.54675+00

6 -1.5294E+01 -1.1L6355+02 -1.9 5'55E+00 1.01065d02 1.6920E+02
-1.045E-o01 -8.02225-01o -1,.3483E-02"--6.9_678E-01 1.1666E+0o

7 -6.6334E+00 -7.18-8/11+01 5.77,40E+01 6.5247E+01 7.3452E-01
-4.5736E-02 -4.9560E--,01 3.9810,E-01 4.4986E-01 5.0643E-03

8 -6.6350E+00 </7.1852E)+01 5.6277E'+01 6.5217E+01 6.2788E-02
-4.5747E-02 -4\9540E-0-17-3.8802E-01 4.4965E-01 4.3291E-04

9 -6.6170E+110 -7.1819E+01 5.7419E+01 6.5203E+01 7.2927E-01
-4.5622E-02 --4-.,9518E-701 /3.9589E-01 4.4956E-01 5.0282E-03

10 -2.9634E•+0 0-7.3126E+01 1.0679E+01 7.0162E+01 4.2061E+00
-2.0432E-0,2 -5.-0"4-1-8E-01 7.3629E-02 4.8375E-01 2.9000E-02

11 4.6213E+00 -2/ 4193E+01 -2.6994E+00 2.8815E+01 1.1263E+01

3.18,63E-02 -1.6681E-01 -1.8612E-02 1.9867E-01 7.7656E-02

1-2 -9.5ý96\7E+ -1.1993E+02 -1.3685E+01 1.1033E+02 1.3594E+02
" -6\616,7E-02 -8.2690E-01 -9.4354E-02 7.6073E-01 9.3725E-01

3 1 64+01 -7.6836E+01 -2.0824E+01 9.0200E+01 9.8887E+01
9.21455-02 -5.2976E-01 -1.4358E-01 6.2191E-01 6.8180E-01

14 9.9218E+00 -6.2354E+01 -1.8430E+01 7.2276E+01 4.9187E+01
6.8408E-02 -4.2991E-01 -1.2707E-01 4.9832E-01 3.3913E-01

15 -9.2832E+01 -2.7126E+02 -7.2167E+01 1.7843E+02 1.1370E+02
-6.4006E-01 -1.8703E+00 -4.9757E-01 1.2302E+00 7.8393E-01
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Table 2-171. Load Case 203, Maximum Increased External Pressure, 140 kPa (20 psia), 
Normal Conditions of Transport - Model AOS-050 . 

Stress (psi/MPa) 

Location Pm Pb 

-1.2540E+Ol -2.0150E+Ol -4.7181E+Ol 7.6097E+00 4.5125E-Ol 
-8.6459E-02 -1.3893E-Ol -3.2530E-Ol 5.2467E-02 ~I526E-03 

-1.2778E+Ol -2.0895E+Ol -4.6164E+Ol 8.1166E+00 ~.99~~)01 
1 

2 
-8.8101E-02 -1.4406E-Ol -3.1829E-Ol 5. 5967G2 2'.0636E-03 

-1.3847E+Ol -2. 2191E+Ol -4. 5381E+Ol 8. 3448E+0~3"~'6E+~~ 
-9.5470E-02 -1.5300E-Ol -3.1289E-Ol 5.7535E~Q2 2:2'012'E~ 

6.8813E+Ol -1.6936E+02 4.5984E+00 ~~7E+0~4.3~8E+02 
3 

4 

5 

6 

7 

8 

9 

10 

A ~2.38: " 'I 
4.7445E-Ol -1.1677E+00 3.1705E-Ge h.6422E+00 2.9729E+00 

6.365 6E+0 1 -1. 92 58E+02 1. 8 3 ~O~ 2 ~a~+~/'3 7E+02 
4.3889E-Ol -1. 3278E+00~1' 265~E-0~0Q 2. 5467E+00 

-1.5294E+Ol -1.1635E+02 -1. 95'51E+00 1.01067·f02 1.6920E+02 
-1.0545E-Ol -8.0222E-Ol -1.3483E-02~6~8E-OI 1.1666E+00 

-6.6334E+00 -7'18.8~5\'40E~01 6.5247E+Ol 7.3452E-Ol 
"'- \" 

-4.5736E-02 ~95~E~1 ~E-Ol 4.4986E-Ol 5.0643E-03 

-6.6350E+00 ~.1852E401 5.62777~01 6.5217E+Ol 6.2788E-02 
-4.5747E-02 -4'.954 OE-0-1---3,. 8802E-Ol 4.4 965E-Ol 4.32 91E-04 

-6. 61?l~00 -7 '~'9E+~5 ~9E+Ol 6. 5203E+Ol 7. 2927E-Ol 
-4. 5'622E-02~',,9518'E~3. 9589E-Ol 4. 4956E-Ol 5. 0282E-03 

-2.~~4E~7.~01 1.0679E+Ol 7.0162E+Ol 4.2061E+00 
-2.043\E-0'2 -5 .'O'4,l.8E-O 1 7.362 9E-02 4'.837 5E-Ol 2. 9000E-02 

11 ~~:~213E+00~.4193E+01 -2.6994E+00 2.8815E+01 1.1263E+01 
~'863E~-1. 6681E-Ol -1. 8612E-02 1. 9867E-01 7. 7656E-02 

1,2 -9. 5,9~00 -1.1993E+02 -1.3685E+Ol 1.1033E+02 1.3594E+02 
~ ~ -6\61'6/1'£:-02 -8.2690E-Ol -9.4354E-02 7.6073E-Ol 9.3725E-Ol , ~~> 1~364E+Ol -7.6836E+Ol -2.0824E+Ol 9.0200E+Ol 9.8887E+Ol 

. 9.2145E-02 -5.2976E-Ol -1.4358E-Ol 6.2~91E-Ol 6.8180E-Ql 

14 9.9218E+00 -6.2354E+Ol -1.8430E+Ol 7.2276E+Ol 4.9187E+Ol 
6.8408E-02 -4.2991E-Ol -1.2707E-OI 4.9832E-Ol 3.3913E-Ol 

15 -9.2832E+Ol -2.7126E+02 -7.2167E+Ol 1.7843E+02 1.1370E+02 
-6.4006E-Ol -1.8703E+00 -4.9757E-Ol 1.2302E+00 7.8393E-bl 
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16 1.1254E+01
7.7592E-02

17 -6.0309E+00
-4.1581E-02

18 -1.8069E+00
-1.2458E-02

19 2.0858E+01
1.4381E-01

20 1.1169E+01
7.7007E-02

21 -1.5260E+01
-1.0522E-01

22 -2.5216E+00
-1.7386E-02

-1.0328E+02
-7.1210E-01

-8.7812E+01
-6.0544E-01

-9.8323E+01
-6.7791E-01

-1.2553E+02
-8.6549E-01

-8.5757E+01
-5.9127E-01

-1.3431E+02
-9.2603E-01

-7.5985E+01
-5.2389E-01

-5.4667E+01
-3.7691E-01

-5.1732E+01
-3.5668E-01

-5.2057E+01
-3.5892E-01

-6.3299E+01
-4.3643E-01

-5.3655E+01
-3.6994E-01

-1.7384E+01
-1.1986E-01

-3.5531E+00
-2.4498E/0

1.1454E+02 1.5876E+02
7.8969E-01 1.0946E+00

8.1781E+01 1.2528E+02
5.6386E-01 8.6376E-01

9.6516E+01 1.5327E+02
6.6545E-01 1.0568E+00

1.4639E+02 2.0466E+02

1.0093E+00 Z'4 41/If+00 0

9.6926E+01 1 7056E+0

6.6828E, 01 1.1760E+00

1.1905 +0

8$ý2081E-01 6.61\39E 01

<7.3\463E+01 2,.8480E+01
5 \0651Eb8-1 /1. 96"36E-01

0

0

0
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Table 2-172. Load Case 204, Additional Increased External Pressure, 2 MPa (290 psia),
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -1.7897E+02 -2.9203E+02 -6.8423E+02 1.1305E+02 2.04,88E+00
-1.2340E+00 -2.0135E+00 -4.7176E+00 7.7948E-01 1.4126E-02

2 -1.8533E±02 -3.0584E±02 -6.6821E+02 1.2050E+02 <5.19<6)Ed-O'O
-1.2778E+00 -2.1087E+00 -4.6071E+00 8.3085E-0.1 3,.5825E-02

3 -2.0060E+02 -3.2485E+02 -6.5786E+02 1.2425E+02 5,.067"4E+01
-1.3831E+00 -2.2398E+00 -4.5358E+00 8.5670ES01 3.4,938\E-01

4 1.4297E+03 -3.5578E+03 -6.7935E+02 4.987'SE+03 8.7446E+03
9.8572E+00 -2.4530E+01 -4.684 0E +& 3.4388E-+01 6.0292E±01

5 1.2332E+03 -3.4653E+03 -5.2014E+02 4.6984E+03 7(1641E+03
8.5023E+00 -2.3892E+01 -3.586(2E+o0 3.2395E+0-1- 4.9395E+01

6 -2.4249E+02 -1.9408E+03 -9.95 5ýE+02 1.69835+03 2.8135E+03
-1.6719E+00 -1.3381E+01 -6/.8644E+OO--l--J /.17O'+O1 1.9398E+01

7 -6.8967E+00 -1.18/77E+03 7.72.35E+01 1.1808E+03 1.1018E+01
-4.7551E-02 -8.,1889E-+,00 5.3251\E-01 8.1413E+00 7.5968E-02

8 -6.8962E+00 \1.1873E'+03 5.3832E+01 1.1804E+03 1.0414E+00
-4.7548E-02 -8%.1859E+00-3,.711,6E-01 8.1384E+00 7.1800E-03

9 -6.62,9•E.00 -1.1865E+03 5.0562E+01 1.1799E+03 1.7881E+01
-4.5707E-02 -8-.,1807E+00 3.4862E-01 8.1350E+00 1.2328E-01

10 -1.4409Eý+02 -1.2350E.+03 1.8382E+01 1.0909E+03 7.2991E+02\ \/
-9.9348E-04 -8.-5"14,8E+00 1.2674E-01 7.5213E+00 5.0325E+00

11 \91.2791]E+02 -/5 5687E+02 -1.3223E+02 6.8478E+02 3.6345E+02
8.81,94EL01 -3.8395E+00 -9.1167E-01 4.7214E+00 2.5059E'+'00

'1-2 -1. 0473E+02 -1.4921E+03 -2.1354E+02 1.3873E+03 2.3063E+03
7 -7\220,9-01 -1.0287E+01 -1.4723E+00 9.5654E+00 1.5901E+01

13 1.7994E+02 -8.8841E+02 -2.9578E+02 1.0683E+03 1.2740E+03
1.2406E+00 -6.1254E+00 -2.0393E+00 7.3660E+00 8.7837E+00

14 1.1494E+02 -7.0107E+02 -2.5025E+02 8.1601E+02 3.7610E+02
7.9249E-01 -4.8337E+00 -1.7254E+00 5.6262E+00 2.5931E+00

15 -1.3860E+03 -6.0918E+03 -7.2401E+02 4.7057E+03 2.2382E+02
-9.5564E+00 -4.2001E+01 -4.9919E+00 3.2445E+01 1.5432E+00
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Table 2-172. Load Case 204, Additional Increased External Pressure, 2 MPa (290 psia), 
Normal Conditions of Transport - Model AOS-050 

Stress (psi/MPa) 

Location Pm Pb 

1 -1.7897E+02 -2.9203E+02 -6.8423E+02 1.1305E+02 2.0488E+00 
-1.2340E+00 -2.0135E+00 -4.7176E+00 7.7948E-01 1.4~26E-02 

-1.8533E+02 -3.0584E+02 -6.6821E+02 1.2050E+02 ~19~~)00 2 
-1.2778E+OO -2.1087E+00 -4. 6071E+00 8.3087°,1 3'.5825E-02 

3 -2.0060E+02 -3. 2485E+02 -6. 5786E+02 1. 2425E+0~5'.~'4E+~~ 
-1.3831E+00 -2. 2398E+00 -4. 5358E+00 8. 5670E~Q1 3 ~'938):~ 

1.4297E+03 -3. 5578E+03 -6. 7935E+0,2 A7-S~+0~~. 7,~6E+03 
9.8572E+00 -2. 4530E+01 -4. 6840E+Or 3~88E+~6. 72E+01 

4 

5 

6 

7 

8 

9 

10 

1.2332E+03 -3.4653E+03 -5.20~02 4. 6984E+03 7f1641E+03 
8.5023E+00 -2. 3892E+01 -3. 586<2E+ob 3. 2395E~e-0. 9395E+01 

- 2.424 9E+02 -1. 940 BE+O 3~'51E+0~0 3 2 . B 135E+03 
-1.6719E+00 -1.3381E+01 -6.8644E+00------1~OE+01 1.9398E+01 

-6. 8967E+OO -1.18/l~:O;~\1~-3~E+ok 1.1808E+03 1.1018E+01 

-4. 7551E-02 7r889E+.00 5. 325~E~8 .1413E+00 7. 596BE-02 

-6.8962E+00 ~.18~W~3 ~~01 1.1804E+03 1.0414E+00 
-4.7548E-02 -8'. 1859E+00--3 .. 711.6E-01 8.1384E+00 7.1800E-03 

-6. 62,9'3E--P00 -1.~'5E+~5 ~2E+01 1.1799E+03 1.7881E+01 
-4. -5'707E-02'::.-8-",1807):+~. 4862E-01 8.1350E+00 1.2328E-01 

-1.~~9E~1.~03 1.8382E+01 1.0909E+03 7.2991E+02 
-9.934\E-0-I -8./5'H,8E+00 1.2674E-01 7. 5213E+00 5. 0325E+00 

1.2791E+02 ~.5687E+02 -1.3223E+02 6.8478E+02 3.6345E+02 
~;3. 8l'94E~-3. 8395E+00 -9.1167E-01 4. 7214E+00 2. 5059E'+00 

1-2 \"':'0~~02 -1.4921E+03 -2.1354E+02 1.3873E+03 2.3063E+03 
~ ~ -7\ 220.i.-01 -1. 0287E+01 -1.4 723E+00 9. 5654E+00 1. 5901E+01 

, ~~1~994E+02 -8.8841E+02 -2.9578E+02 1.0683E+03 1.2740E+03 > i. 2406E+00 -6.1254E+00 -2. 0393E+00 7. 3660E+00 8. 7837E+00 

14 1.1494E+02 -7.0107E+02 -2.5025E+02 8.1601E+02 3.7610E+02 
7.9249E-01 -4.8337E+00 -1.7254E+00 5.6262E+00 2.5931E+00 

15 -1.3860E+03 -6.0918E+03 -7.2401E+02 
-9.5564E+00 -4.2001E+01 -4.9919E+00 

4.7057E+03 2.2382E+02 
3.2445E+01 1.5432E+00 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

2-371 



16 1.4912E+02
1. 0281E+00

17 -1.4252E+01
-9.8267E-02

18 5.4514E+01
3.7586E-01

19 2.1856E+02
1.5069E+00

20 4.6757E+02
3.2238E+00

21 -2.2209E+02
-1.5312E+00

22 -2.7064E+02
-1.8660E+00

-5.0348E+02
-3.4714E+00

-5.0311E+02
-3.4688E+00

-6.3618E+02
-4.3863E+00

-7.3199E+02
-5.0469E+00

-6.3862E+02
-4.4031E+00

-1.9226E+03
-1.3256E+01

-1.8039E+03
-1.2438E+01

-1.2405E+02
-8.5532E-01

1.0876E+01
7.4990E-02

-8.8589E+01
-6.1080E-01

-3.5686E+02
-2.4605E+00

-3.6205E+02
-2.4962E+00

-2.4916E+02
-1.7179E+00

-3.2746E+02
-2.2578E+0o

6.5260E+02 8.4995E+02
4.4995E+00' 5.8602E+00

4.8886E+02 8.4925E+02
3.3706E+00 5.8553E+00

6.9070E+02 1.2132E+03
4.7622E+00 8.3646E+00

9.5055E+02 1.0213E+03
6.5538E+00 7'041800

1.1062E+03 9 5716E+O2
7.6269E+00 6 5,994E+00

1.7005E+03 1.2828E+03
I' .724E+01 8 • 84'49E+ 0 >0

<.5333E+03 3.0855E+02
1">0572E\+'1/ 2.12'7'4E+00

0
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18 

19 

20 

21 

22 
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1.4912E+02 -5.0348E+02 -1.2405E+02 6.5260E+02 8.4995E+02 
1.0281E+OO -3.4714E+OO -8.5532E-01 4.4995E+00' 5.8602E+OO 

-1.4252E+01 -5.0311E+02 1.0876E+01 4.8886E+02 8.4925E+02 
-9.8267E-02 -3.4688E+OO 7.4990E-02 3.3706E+OO 5.8553E+00 

5.4514E+Ol :-6.3618E+02 -8.8589E+Ol 6.9070E+02 1.2132E+03 
3.7586E-01 -4.3863E+OO -6.1080E-Ol 4.7622E+OO 8.3646E+00 

2.1856E+02 -7.3199E+02 -3.5686E+02 9.5055E+02 1.0 13E+03 
1.5069E+OO -5.0469E+00 -2.4605E+OO 6. 5538E+00 <7(04VOO 

4.6757E+02 -6.3862E+02 -3.6205E+02 1.1062E+03 9~5716E+02 

3.2238E+OO -4.4031E+OO -2.4962E+00 /." / 
7. 6269E'l-00~5,994E+00 

-2.2209E+02 -1.9226E+03 -2.4916E+02 ,.700~03 ,.2~~03~ 
" " -1.5312E+00 -1.3256E+01 -1. 7179E+OO J!.'l~E+Ol~. 84'rE+O'o 

-2.7064E+02 -1.8039E+03 -3.2746E+OQ <..5333E+03 3.0855E+02 
-1.8660E+00 -1.2438E+Ol -2.257 8E40b 1':0572E~0.L-~ .12/7 4E+00 

~ 

() 
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Table 2-173. Load Case 211, Fabrication Stress, Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma3 Pm Pb

1 9.7351E+02 -2.1563E+02 8.5266E+01 1.1891E+03 1.7001E+03
6.7121E+00 -1.4867E+00 5.8789E-01 8.1988E+00 1.172 .2E+01

2 1.3459E+01 -5.8805E+01 6.7805E+01 7.2264E+01 5.2992E+01
9.2798E-02 -4.0544E-01 4.6750E-01 4.9824E-01 3.6536E-01

3 1.4657E+00 -2.8786E+01 9.1236E+00 3.0252E+01 1.2N15E+01
1.0106E-02 -1.9847E-01 6.2905E-02 2.0858E-01 8,.353-0E-022

4 9.5184E+02 -4.5862E+02 2.1372E+01 1.4\105E+03 2.2\342E+0'3

6.5627E+00 -3.1621E+00 1.4736E-01 9.72485E+00 .54045E+01

9.9352E+02 -4.6663E+02 -5.1619.+•01 1.4601+3o 2.22598+03

6.8501E+00 -3.2173E+00 -3.5590E-011 1.006o7E+01 1 o5374E+01

6 6.1320E+02 5.0514E+01 1.8716E+02 15--6268E+02 9.9432E+02

4.2278E+00 3.4828E-01 1.29154E+00 3.879;5+00 6.8556E+00

7 3.2774E+02 1.7666E8-01 0 7\.7 +00 3.68597+02 1.02255E+00

2.2597E+00 1.21880-02 5.36+73E-02 2.2475E+00 7.0498E-03

8 3.2770E+02 62.46/0E+@0 15.0E+ý02 3.2608E+02 3.1287-E01

2.25614+00 1.90068E-01 2.2482E+00 2.1572E-03

9 3.2766E+02 1.5N739E+08\O 1.122-715+01 3.2609E+02 6.1901E-01

2.25.92E+ý0.0 1.085'2E-02 7.7709E-02 2.2483E+00 4.2679E-03

10 3 .2,ý76t'+027 -4. 3 94-2-+ 00ý 1.2904E+02 3.3315E+02 4.9381E+01

2.2667E+00 -3.0297E5'02 8.8969E-01 2.2970E+00 3.4047E-01

11 i 1.31065+02 -A 8099E+01 8.5113E+01 1.7916E+02 1.2564E+02
9\>0 3 6O\E-01 -3.3163E-01 5.8683E-01 1.2352E+00 8.6628E-01

112 1 4923.E+0,2 6.3354E+01 9.8866E+01 8.5875E+01 9.1623E+01

10.284E+00 4.3681E-01 6.8166E-01 5.9209E-01 6.3172E-01

13 5.80705+02 -8.9612E+01 1.7635E+02 6.7031E+02 7.65935+02

4.00385+00 -6.17855-01 1.21595+00 4.6216E+00 5.2809E+00

1 4 5.8048E+02 -9.9058E+01 1.8936E+02 6.79545+02 5.0988E+02

4.0023E+00 -6.6298E-01 1.3056E+00 4.6852E+00 3.5155E+00

15 1.0967E+03 2.4792E+02 1.3063E+02 8.4879E+02 6.8606E+01

7.5616E+00 1.7094E+00 9.00685-01 5.85225+00 4.73025-01
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Table 2-173. Load Case 211, Fabrication Stress, Normal Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Stress (psi/MPa) 

Pm Pb 

9.7351E+02 -2.1563E+02 8.5266E+01 1.1891E+03 1.7001E±03 
/' ' 

6.7121E+00 -1.4867E+00 5.8789E-01 8.1988E+00 17;':01 

1.3459E+01 -5.8805E+01 6.7805E+01 7.2264E+01 <:~::992E+01 
9.2798E-02 -4. 0544E-01 4. 6750E-01 4. 9824E-01 Z:53'6£:.l01 

1.4657E+00 -2. 8786E+01 9.1236E+00 3. 025tE~1. 2'l~5E+Ol) 
1. 0106E-02 -1. 9847E-01 6. 2905E-02 2. 0858E-01 8,. 353'OE-02 

9. 5184 E+02 -4.58 62E+0 2 2. 13 72E+Ol <f4~~5E~" 2 ~F~" 
6.5627E+00 -3.1621E+00 1.4736E-01 ~248E+00 ~.5405E+01 

9.9352E+02 -4.6663E+02 -5.161JE~[l 1.:!l601~'3~.~2~8E+03 
6.8501E+00 -3. 2173E+00 -3. 559\OE-Oll ,l.0a-6JE+01 L!5374E+01 L ~ 
6.1320E+02 5.0514E+01~f:~~lFE+02 5~62~02 9.9432E+02 
4.2278E+00 3.4828E-01 ~290JE+00 3.8795E~00 6.8556E+00 

3.2774E+02 1. 766JE-rOO""" 7.:?~46E+0~t.+02 1.0225E+00 
2.2597E+00 1.21,80E-02 \5.36',73E-0)2.2475E+00 7.0498E-03 

3. 2770E+02 ~~.?~OX-;-45~0II 3. 2608E+02 3.1287E-01 
2.2594E+00 1.12~1~02 1.0000E~01 2.2482E+00 2.1572E-03 

c---J . 
2.25.9'2E-f00 1. 085'2E-02 7.770 9E-02 2.24 83E+0 0 4.267 9E-03 
3.2766E+02 1. 5.q~9E+OO>1.1271E+01 3. 2609E+02 6.1901E-01 

10 3.' 7 6,,\02~2~O 1. 290 4E+02 3.3 315E+02 4. 9 381E+0 1 

A 2.2~\7E:¥&~»02 8.8969E-01 2.2970E+00 3.4047E-01 

(Ii ""1,' 310,6\E+02 (4. 8,099E+01 8. 5113E+01 1.7916E+02 1.2564E+02 
~ ~0360E-01~3.3163E-01 5.8683E-01 1.2352E+00 8.6628E-01 

12 ~1"" ~E)Q.2 6. 3354E+01 9. 8866E+01 8. 5875E+01 9.1623E+01 
\.0.289E+00 4.3681E-01 6.8166E-01 5.9209E-01 6.3172E-01 

~V ~3",,-- 5.B070E+02 -8.9612E+01 1.7635E+02 6.7031E+02 7.6593E+02 
, , ~~038E+00 -6.1785E-01 1.2159E+00 4.6216E+00 5.2809E+00 

H 5.8048E+02 -9.9058E+Ol 1. 8936E+02 6.7954E+02 
4.0023E+00 -6.8298E-Ol 1.3056E+00 4.6852E+00 

15 1.0967E+03 2.4792E+02 1.3063E+02 8.4879E+02 
7.5616E+00 1.7094E+00 9.0068E-01 5.8522E+00 
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5.0988E+02 
3.5155E+00 

6.8606E+01 
4.7302E-01 
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16 3.7161E+01
2. 5621E-01

17 4.8153E+01
3. 3200E-01

18 1.5031E+02
1.0363E+00

19 1.5796E+02
1. 0891E+00

20 1.7985E+02
1.2401E+00

21 5.3589E+01
3.6948E-01

22 7.6580E+02
5.2800E+00

6.6692E+00
4.5982E-02

3.7694E+00
2.5989E-02

-6.3520E+01
-4.3795E-01

-1.1219E+02
-7.7349E-01

-2.1071E+02
-1.4528E+00

-2.4012E+01
-1.6556E-01

2.2399E+02
1.5444E+00

1. 4060E+01
9. 6941E-02

-3.7879E#01
-2. 6116E-01

-9. 5799E+01
-6. 6051E-01

1. 9872E+01
1.3701E-01

2. 8922E+01
1. 9941E-01

-3.4314E+00
-2. 3659E-02

7.1270E+012
1 I4. 9139E'+00

3.0492E+01 3.1036E+00
2.1023E-01 2.1398E-02

4.4383E+01 3.0663E+01
3.0601E-01 2.1142E-01

2.1383E+02 3.8267E+02
1.4743E+00 2.6384E+00

2.7015E+02 2.3-392E+02
1.8626E+00 1.612,8oE+003K
3.9057E+02 3 9102E+02

2.6929E+00 26.6958E+00

7.7601+0 1.597E+02

5'C'3504E-01 1.28,22E±0O

<5.4\181E+02 2.3627E+02

3>\7357E\+O-1.0 162161E+00

1 2-374
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21 

22 
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3.7161E+01 6.6692E+OO 1.4060E+01 3.0492E+01 3.1036E+OO 
2.5621E-01 4.5982E-02 9.6941E-02 2.1023E-01 2.1398E-02 

) 

4.8153E+Ol 3.7694E+00 -3.7879E+Ol 4.4383E+Ol 3.0663E+Ol 
3.3200E-Ol 2.5989E-02 -2.6116E-Ol 3.0601E-Ol 2.1142E-Ol 

1.5031E+02 -6.3520E+Ol -9.5799E+Ol 2.1383E+02 3.8267E+02 
1.0363E+00 -4.3795E-01 -6.6051E-01 1.4743E+00 2.6384E+00 

1.5796E+02 -1.1219E+02 1.9872E+01 2.7015E+02 2.3'392E+02 
1.0891E+00 -7.7349E-01 1.3701E-01 1.8626E+00 V.61g8~00 . <V 
1.7985E+02 -2.1071E+02 2.8922E+01 3.9057E+0~ 3~9100E+0} 

1.2401E+00 -1.4~28E+00 1.9941E-01 2 .6 92 9E{00~ 695 BE+OC 

5.3589E+01 -2.4012E+01 -3.4314E+00 7.760~~1 '.B~E~02~ 
3.6948E-01 -1.6556E-Ol -2. 3659E-02 5~3~E-01'~. 28'~2EHW. 

7.6580E+02 2.2399E+02 7 .1270E+OQ <5. 4181E+02 2. 3627E+02 
5.2800E+00 1.5444E+00 4.9139E40'o 3"'~~1E+00 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

• 

• 

• 



Table 2-174. Load Case 215, Compression Load (5x weight),
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma-1 Sigma_2 Sigma_3 Pm Pb

1 5.7737E,-oi -4.9388E+o1 -6.o18o0.+oo 4.9966E,+.o 7.5302E+o1

3.9808E-03 -3.4052E-01 -4.1493E-02 3.4 1o 450E-01 /919E-01

7.0633E-01 -3.7938E+01 4.6417Eo00 3.8644E+01 4.5930
4.8700E-03 -2.6157E-01 3.2003E-02 2.6644E-01 3%1667E-03

3 -1.1803E+00 -4.4937E+01 1.8430E+00 4.3757E+01 1\.421P9E+01
-8.1378E-03 -3.0983E-01 1.2707E-02 3.0169E>."1 9 7E."37'•-02

4 8.2310E+01 -1.0083E+02 2.6066E+01 1.8314E+02 2.9935E+02
\I I .

5.6751E-01 -6.9520E-01 1.7972E-O• 1.2627E,+00 2.0640E+00

7.6367E+01 -1.0972E+02 2.3677E+0fl 1. 86\0 2,.4852E+02
5.2653E-01 -7.5649E-01 1. 632,4E5-01 1.2830E5+O0 1.7135E+00

-2.4978E+01 -1.1070E+02 -1.9 859E+01 8. 5721E-01 5.6052E+01
-1.7222E-01 -7.6325E-01 -1.36922E-0,1--5.9.0.3E-01 3.8646E-01

7 -1.6309E-01 -6.5507E+01 -9.9100E-01 6.5344E+01 7.0906E-01
-1.1244E-03 -4"5166E--01 -6 0 832715-03 4.5053E-01 4.8888E-03

8 -1.5331E-01- ý.8553E+01 -1.0858E-+00 4.8400E+01 1.8763E-02
-1.0570E-03 -3. 3476E-0-i---7 .4862E-03 3.3371E-01 1.2937E-04

9 -1.59/7'>-0-1 -4.431\2E+01 -8.9560E-01 4.4152E+01 3.3139E-01
-1.>016E-03 -3-.05521--01 -6.1749E-03 3.0442E-01 2.2848E-03

10 -2. 7901E +00-5.1374E.+01 -1.1372E+01 4.8584E+01 7.4042E+00
/\ \/ /-1.9237E-0,2 -3.5'5424IE-01 -7.8404E-02 3.3498E-01 5.1050E-02

11 3.\9413E+00 -1.6358E+01 -6.7732E+00 2.0299E+01 2.0387E+01
2.71\74E-02 -1.1278E-01 -4.6699E-02 1.3996E-01 1.4056E-01

1-2 .4.195E+00 -3.7165E+01 -8.7322E+00 3.0746E+01 4.6183E+01
-4\42\6IE-02 -2.5624E-01 -6.0206E-02 2.1198E-01 3.1842E-01

13 1.5462E+01 -5.9348E+01 -1.3661E+01 7.4810E+01 7.38005+01
1.0661E-01 -4.0919E-01 -9.4189E-02 5.1580E-01 5.0883E-01

14 1.2875E+01 -4.9940E+01 -1.2834E+01 6.2816E+01 5.2521E+01
8.8771E-02 -3.4433E-01 -8.8490E-02 4.3310E-01 3.6212E-01

15 -2.3274E+02 -1.0080E+03 -1.2400E+02 7.7522E+02 5.0131E+01
-1.6047E+00 -6.9496E+00 -8.5498E-01 5.3450E+00 3.4564E-01
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Table 2-174. Load Case 215, Compression Load (5x weight), 
Normal Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

5.7737E-Ol -4.9388E+Ol -6.0180E+00 4.9966E+Ol 7.5302E+Ol 
3.9808E-03 -3.4052E-Ol -4.1493E-02 3.4450E-Ol ~t919E-Ol 

7.0633E-Ol -3. 7938E+Ol 4. 6417E+00 3. 8644E+~1 ~. 59'1;:)01 
4.8700E-03 -2. 6157E-Ol 3. 2003E-02 2. 6647cn 3'. 1667E-03 

-1.1803E+00 -4.4937E+Ol 1.8430E+00 4.3757E+0~b.~'9E+~~ 
-8.1378E-03 -3. 0983E-Ol 1.2707E-02 3. 0169E~Ql 9 ~8037'E'~ 

8.2310E+Ol -1.0083E+02 2.6066E+Ol ~~4E+0~2.9~5E+02 , ~1. 83: " 1 I, 

5.6751E-Ol -6. 9520E-Ol 1. 7977°\ 1~27E~2. 0640E+00 

7.6367E+Ol -1.0972E+02 2. 367\7E+0[1 1.86(:'L9E+02 2Jia52E+02 
. I' / 

5.2653E-Ol -7.5649E-Ol 1.632\E-0~00---1.7135E+00 

~ 2 .497 8E+0 1 ~ 1. 1 0 70E+02~5~E+0 1 8.5 721EfO 1 5. 6052E+0 1 
-1.7222E-Ol -7. 6325E-Ol -1~92E~-0[1-------5~.31:-01 3. 8646E-Ol 

-1.6309E-Ol -6. 550~,9. 91'00E-Ol 6. 5344E+Ol 7. 0906E-Ol 
/ \" 

-1.1244E-03 ~51~B~1 -~E-03 4.5053E-Ol 4.8888E-03 

-1.5331E-Ol ~.8553E~01 -1.08587~00 4.8400E+Ol 1.8763E-02 
-1.0570E-03 -3'.34 7 6E-O-l~--7_. 48 6.2E-03 3. 3371E-0 1 1.2 937E-04 

. ~ "" ~ 
-1. 59/l~0'1 -4. 431'2E+Ol~~. 9560E-Ol 4. 4152E+Ol 3. 3139E-Ol 

,,:. ~ " /, -1.([016E-03 -3-.~~-6 .1749E-03 3. 0442E-Ol 2. 2848E-03 

\ ~ ~ 
-2. 79~lE-I'~0/-5 . 1374Z·+01 -1.1372E+Ol 4. 8584E+Ol 7. 4042E+00 
-1.923\E-0-2 -3 .84·2,1E-0 1 -7.84 04E-02 3.34 98E-Ol 5.1 050E-02 

11 3.9413E+00 <;:.6358E+Ol ~6.7732E+00 2.0299E+Ol 2.0387E+Ol 
~1h74E~~1.1278E~01 ~4.6699E~02 1.3996E~01 1.4056E~01 

1,2 -6.4'1~00 -3.7165E+Ol -8.7322E+00 3.0746E+Ol 4.6183E+Ol 
~ ~ -4\4~6'r1:-02 -2.5624E-Ol -6.0206E-02 2.1198E-Ol 3.1842E-Ol 

, ~3~> 1~462E+Ol -5.9348E+Ol -1.3661E+Ol 7.4810E+Ol 7.3800E+Ol 
1.0661E-Ol -4.0919E-Ol -9.4189E-02 5.1580E-Ol 5.0883E-Ol 

14 1.2875E+Ol -4.9940E+Ol -1.2834E+Ol 6.2816E+01 5.2521E+01 
8.8771E-02 -3.4433E-Ol -8.8490E-02 4.3310E-Ol 3.6212E-Ol 

15 -2.3274E+02 -1.0080E+03 -1.2400E+02 
-1.6047E+00 -6.9496E+00 -8.5498E-Ol 

7.7522E+02 5.0131E+Ol 
5.3450E+00 3.4564E-Ol 
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16 5.1994E+01
3.5849E-01

17 -3.5352E+01
-2.4374E-01

18 -1.7438E+01
-1.2023E-01

19 4.7761E+01
3.2930E-01

20 6.6913E+01
4.6135E-01

21 -5.6018E+00
-3.8623E-02

22 -9.8956E+01
-6.8228E-01

-1.2631E+02
-8.7087E-01

-1.5673E+02
-1.0806E+00

-8.8221E+01
-6.0826E-01

-7.1870E+01
-4.9553E-01

-7.4620E+01
-5.1448E-01

-5.9604E+01
-4.1096E-01

-2.9360E+02
-2.0243E+00

-1.7060E+01
-1.1762E-01

-2.4889E+01
-1.7161E-01

-1.3197E+01
-9.0989E-02

-7.0427E+00
-4.8558E-02

-1.5204E+01
-1.0483E-01

-5.7909E+00
-3.9927E-02

-1.1571E+012
-7.9778EZoI'

1.7830E+02 2.1931E+02
1.2294E+00 1.5121E+00

1.2138E+02 1.2895E+02
8.3690E-01 8.8911E-01

7.0783E+01 6.4424E+01
4.8803E-01 4.4419E-01

1.1963E+02 1.4'840E+02
8.2483E-01 Z1 .2023 +00

1.4153E+02 2\.1604E+02/
9.7583E-01 1.4896E+00

5.4002+0 2. 6864E+01
3<.7,233E-01 1. 85,22E-0,1/

1.9464E+02 1.1784E+02
1 .3420E+0 .- /8.12/49E-01

2-376
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16 

17 

18 

19 

20 

21 

22 

I 2-376 

5.1994E+01 -1. 2631E+02 -1.7060E+01 1.7830E+02 2.1931E+02 
3.5849E-01 -8.7087E-01 -1.1762E-01 1.2294E+00 1.5121E+00 

-3.5352E+01 -1.5673E+02 -2.4889E+01 1.2138E+02 1.2895E+02 
-2.4374E-01 -1.0806E+00 -1.7161E-Ol 8.3690E-01 8.8911E-01 

-1.7438E+01 -8.8221E+01 -1.3197E+01 7.0783E+01 6.4424E+01 
-1.2023E-01 -6.0826E-01 -9.0989E-02 4.8803E-01 4.4419E-01 

4.7761E+01 -7.1870E+01 -7.0427E+00 1.1963E+02 1.4'840E+02 
3.2930E-01 -4.9553E-01 -4.8558E-02 8.2483E-01 ;(02 3'2E-P0 0 

"':1.5204E+01 
< V 

6.6913E+01 -7.4620E+01 1.4153E+02 ~1604E+02 

4.6135E-01 -5.1448E-01 -1.0483E-01 9. 7 5 83E"0~ 4.8 96E+OC 

-5.6018E+00 -5.9604E+01 -5.7909E+00 5.400~~1 2.6~~01~ 
-3.8623E-02 -4.1096E-01 -3. 9927E-02 3~"7233E-01~. 8522E-0.1 

-9.8956E+01 -2.9360E+02 -1.1571E+OQ <.. 9~E+02 1.17~4E+02 
-6.8228E-01 -2.0243E+00 -7. 9778E.(01l 1':s420E':;:OoA .12~9E-01 

~ 
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Table 2-175. Load Case 216, Rod Drop onto Cask,
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma 1 Sigma_2 Sigma_3 PM Pb

1 6.0128E+00 -3.4996E+01 3.4381E+01 4.1009E+01 7.4128E+00
4.1457E-02 -2.4129E-01 2.3705E-01 2.8275E-01 5/93-2

6.6301E-01 -4.7880E+01 2.3677E+00 4.8543E+01 8.2856E+00
4.5713E-03 -3.3012E-01 1.6325E-02 3.3467K-0 5,-.7127E-~02

3 4.0621E+00 -5.5420E+01 2.1008E+00 5.9482'E+01 \9,113\7E+00\V\
2.8007E-02 -3.8211E-01 1.4485E-02 4.1011E-0,I 6.2,837E-02

2.4213E+02 -5.9020E+01 1.4799E+02 3.011"5E+0\2 .1184E+02
I. I

1.6694E+00 -4.0693E-01 1.0203E+0'0 2. 0764E+00 2.1501E+00

5 1.4716E+02 -5.6493E+01 1.116/2E+0,2 2.\036.6E+02ý 8./66-932E+01
1.0147E+00 -3.8951E-01 7.695\7E-0L l.4042k+00 5.9731E-0.

6 8.3499E+00 -2.50645+02 3.9Y99@E+01 259EI02 1.7881E+02
5.7570E-02 -1.7281E+00 2.7578E-017---1.785,7E+00 1.2328E+00

-3.7530E-01 -1.5764E+02 -. 43.16+ .5727E+02 2.7131E+00

-2.5876E-03 -1.*0869-+,00 -3.0555,E-02 1.0843E+00 1.8706E-02

8 -3.4867E-01< ýl0875E/+02 -2.6529E-+00 1.0840E+02 7.3605E-03

-2.4040E-03 -7. 4979E-0-1r--1.829,l/E-02 7.4739E-01 5.0749E-05

9 -3 57855E--8.1 -9.146&9E+0\1 -d.8711E+00 9.1111E±01 3.7831E-01
-2.4673E-03 -6--3066E-01 A.2901E-02 6.2819E-01 2.6083E-03

10 -2. 7665Eý+00 ý-9. 78ý54E+0 -2.6456E+01 9.5087E+01 1.1502E+00
-2.9075E-02 -6.'7A68E-01 -1.8241E-01 6.5560E-01 7.9301E-03

ill 1.11825+01 -2.7357E+01 -9.4279E+00 3.8538E+01 4.3518E+01

7.ý0•95Eý02 1.8862E-01 -6.5003E-02 2.6571E-01 3.0005E-01

12 -1 0499E- 01 -5.7361E+01 -1.3335E+01 4.6862E+01 6.0782E+01
-7\2.387E-02 -3.9549E-01 -9.1941E-02 3.2310E-01 4.1908E-01

13 3.78415+01 -1.1954E+02 -2.00 .92E+01 1.5738E+02 1.4582E+02
2.6091E-01 -8.2419E-01 -1.3853E-01 1.0851E+00 1.0054E+00

14 3 .5440•+01 -1.0578E+02 -1.9362E+01 1.4122E+02 1.2539E+02

2.4435E-01 -7.2934E-01 -1.3349E-01 9.7369E-01 8.6450E-01

15 -1.5498E+03 -8.9484E+03 -5.5378E+02 7.3986E+03 5.1908E+02
-1.0685E+01 -6.1697E+01 -3.8182E+00 5.1012E+01 3.5789E+00
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Table 2-175. Load Case 216, Rod Drop onto Cask, 
Normal Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

6.0128E+00 -3.4996E+Ol 3.4381E+Ol 4.1009E+Ol 7.4L28E+00 
4.1457E-02 -2.4129E-Ol 2.3705E-Ol 2.8275E-Ol ~Il09E-02 

6.6301E-Ol -4.7880E+Ol 2.3677E+00 4.8543E+Ol ~.28~~)00 
4.5713E-03 -3. 3012E-Ol 1.6325E-02 3.3467°.1 5\..7127E-02 

4.0621E+00 -5. 5420E+01 2.1008E+00 5. 9482E+0~9.~7p~ 
2.8007E-02 -3. 8211E-Ol 1.4485E-02 4 .1011E~('1l 6. 2'837E~ 

2.4213E+02 -5.9020E+Ol 1.4799E+02 ~1~E+0~B.l~4E+02 ~3.0~: " I I 

1.6694E+00 -4.0693E-Ol 1.020~OI 2~64E~2.1501E+00 

1. 4716E+02 -5.64 93E+Ol 1.116\2E+Of 2. 036,~+02 ~1.32E+Ol 
1.0147E+00 -3.8951E-Ol 7.6957E-0~ 1.4042E~00~5.9731E-Ol 

8.3499E+00 -2.5064E+02~~E+0~02 1.7881E+02 
5.7570E-02 -1.7281E+00 2.7578E-0~~~~E+00 1.2328E+00 

-3.7530E-Ol -1.5}6~1~~~E+0~ 1.5727E+02 2.7131E+00 

-2.5876E-03 ~08~E:>0 -~~1.0843E+00 1.8706E-02 

-3.4867E-Ol ~.0875~+02 -2.6529E~00 1.0840E+02 7.3605E-03 
-2.4040E-03 -7'.4 97 9E-O-l~--L 82 9/fE-02 7.473 9E-0 1 5.074 9E-0 5 

-3. 5}8~0.1 -9 .~'9E+~'1 ~lE+OO 9.1111E+Ol 3. 7831E-Ol 
1'- ~ " /, -2. \73E-03 -6,.3066EV -l.2901E-02 6. 2819E-Ol 2. 6083E-03 

-2.76f5E~-9.~01 -2.6456E+Ol 9.5087E+Ol 1.1502E+00 
-1.907,\E-02 -6/7'4·68E-Ol -1.8241E-Ol 6.55 60E-Ol 7. 9301E-03 

11 1.1182E+01 ~.7357E+01 -9.4279E+00 3.8538E+01 4.3518E+01 
~ 7. iO'95E~-1. 8862E-Ol -6. 5003E-02 2. 6571E-Ol 3. 0005E-Ol 

~2 ~~0~~01 -5.7361E+Ol -1.3335E+Ol 4.6862E+Ol 6.0782E+Ol 
~ ~ -7\238"E-02 -3.9549E-01 -9.1941E-02 3.2310E-O, 4.1908E-01 

, "r~~841E+Ol -1.1954E+02 -2.0092E+Ol 1.5738E+02 1.4582E+02 > 2. 6091E-Ol -8. 2419E-Ol -1.3853E-Ol 1.0851E+00· 1. 0054E+00 

14 3.5440E+Ol -1.0578E+02 -1.9362E+Ol 1.4122E+02 1.2539E+02 
2.4435E-Ol -7.2934E-Ol -1.3349E-Ol 9.7369E-Ol 8.6450E-Ol 

15 -1.5498E+03 -8.9484E+03 -5.5378E+02 7.3986E+03 5.1908E+02 
-1.0685E+Ol -6.1697E+01 -3.8182E+00 5.1012E+Ol 3.5789E+00 
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16 2.6415E+02
1. 8212E+00

17 -8.1330E+00
-5.6075E-02

18 2.0368E+01
1.4043E-01

19 1.1106E+02
7.6577E-01

20 1.8874E+02
1.3013E+00

21 -4.7431E+00
-3.2702E-02

22 3.0369E+02
2.0938E+00

-5.7786E+02
-3.9842E+00

-5.2492E+02
-3.6192E+00

-2.3514E+02
-1.6212E+00

-5.8661E+01
-4.0446E-01

-1.0375E+02
-7.1533E-01

-6.3174E+01
-4.3557E-01

-3.5143E+03
-2.4230E+01

1.9940E+01
1. 3748E-01

8.4131E+01
5. 8006E-01

-6.0621E+01
-4.1797E-01

3.1414E+01
2.1660E-01

-2.0971E+01
-1.4459E-01

-4.8991E+00
-3.3778E-02

-8.4829E+02
-5.8488E+00

8.4201E+02 1.1822E+03
5.8055E+00 8.1508E+00

5.1679E+02 8.6061E+02
3.5631E+00 5.9337E+00

2.5551E+02 2.0031E+02
1.7617E+00 1.3811E+00

1.6973E+02 6.5"121E+01
1.1702E+00 4<'48 99E014<
2.9249E+02 1, 1620E+02
2.0167E+00 8 0.115E-0,1

5.43E01 2.848ý1E+015.831 
\ \>4'ý.286E-01 1.96.37E-0 1

\3.8\180E+03 3.1088E+03
2 >6 32 4 E>0-1/2.143 4 E +0 1

1 2-378
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16 

17 

18 

19 

20 

21 

22 

I 2-378 

2.641SE+02 -S.7786E+02 1.99·40E+01 8.4201E+02 1.1822E+03 
1.8212E+OO -3.9842E+00 1.3748E-Ol S.80SSE+00 8.1508E+00 

-8.1330E+00 -5.2492E+02 8.4131E+Ol 5.1679E+02 8.6061E+02 
-5.6075E-02 -3.6192E+00 5.8006E-Ol 3.5631E+00 5.9337E+00 

2.0368E+Ol -2.3514E+02 -6.0621E+Ol 2.5551E+02 2.0031E+02 
1.4043E-OI -1.6212E+OO -4.1797E-Ol 1.7617E+00 1.3811E+00 

1.1106E+02 -5.8661E+Ol 3.1414E+Ol 1.6973E+02 6. 5'121E+Ol 
7.6577E-Ol -4.0446E-Ol 2.1660E-Ol 1.1702E+00 <4(48(~p 

1.8874E+02 -1.0375E+02 -2.0971E+Ol 2.9249E+02 1~1620E+02 

1.3013E+00 -7.1533E-Ol -1.4459E-Ol /."- / 
2. 0167E't-OO~O.1l5E-0'l 

-4.7431E+00 -6.3174E+Ol -'.8991E+00 5.8'3~01 2.8~~0~ 
"- "--3.2702E-02 -4.3557E-Ol -3. 3778E-02 4~0286E-Ol,,\. 96·37E-O.} 

3.0369E+02 -3.5143E+03 -8.4829E+OQ <.8~E+03 3.10~8E+03 
2.0938E+OO -2.4230E+Ol -5.8488E{ob 2\6324E':;:-O.L/2.14,34E+Ol 

~ 

() 
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Table 2-176. Load Case 221, Forward 5g Vibration Inertia Load,
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Locati .on Sigmnal Signa_2 Signa_3 Pm Pb

I 2.5594E+00 6.5199E-02 -2.6309E-01 2.8874E+00 2.14,86E-01
1.7647E-02 4.4953E-04 -1.8139E-03 1.9908E-02 1.,4814E-03

2 1.7153E+01 8.4179E-01 -1.5859E-01 2.8213E+01 1.,0572E4-0
1.1827E-01 5.8040E-03 -1.0934E-03 1.9452E-0.1 7%2893E-02

6.5185E-01 -4.0180E-02 -5.9030E-01 3.3605E+00 2.655•0E-01\ \ \-3
4.4943E-03 -2.7703E-04 -4.0700E-03 2.3170E-02 1.8&306E-03

4 2.1651E+00 2.4331E-01 -1.0445E+00 ý3.04(0'OE+00\9.78ý22E-01
1.4928E-02 1.6775E-03 -7.2015E-013 2.0960E-02 6.7446E-03

5 1.4906E+00 3.6330E-01 -9 .6784t 1.97\0.8E+00 3('2863E-01
1.0277E-02 2.5049E-03 -6.6730E-013 1.3588EAý--2 2.2658E-03

6 1.3738E+00 5.1.298E-01 ý-7.5O'1,4E-01 1.8293E-+00 3.2418E-01

9.4723E-03 3.5369E-03 -5.1720E-0f3 -t--12612E--02 2.2351E-03

7 1.8265E+00 4.9L63E-01 1.64'03E-01 1.6625E+00 1.7502E-01
1.2593E-02 3.-896E-03 1.1309E-03 1.1462E-02 1.2068E-03

8 2.3570E-01 ý1.21ý44E-)01 -5.6140E>ý:02 2.9184E-01 2.2589E-02
1.6251E-03 8".3728E-0-4•---3.870/7E-04 2.0122E-03 '1.5574E-04

9 1.0951E+1.0 6.31912E-01• i1.4645E+00 1.3401E+00 1.7463E-01

7.-5503E-03 4-.,3569E'-03 -/.0098E-02 9.2395E-03 1.2040E-03

10 6.23,27E-01 -3 3924Eý-01 -1.6030E+00 2.9510E+00 2.1315E-01
\4*2973E-0-3 -2ý3'3-9E-03 -1.1053E-02 2.0347E-02 1.4696E-03

11 8.5383•E-01 -7 .9848E-02 -1.0001E+00 2.5520E+00 1.2451E+00
\ 5.8'8870E\03/-5.5053E-04 -6.8956E-03 1.7595E-02 8.5845E-03

*01
.03

-1.8181E-02
-1.2536E-04

-3.0248E-01
-2.0855E-03

-8.5238E-01
-5.8769E-03

-7.7816E-01
-5.3653E-03

2/5886E-01
5.2321E-03

1.4706E+00
1.0139E-02

2.0781E+00
1.4328E-02

2.5459E+00

1.7554E-02

1.3626E+00
9.3950E-03

9.5249E-02
6.5672E-04

9. 3071E-01
6. 4170E-03

9. 3791E-01
6.4667E-03

5.2208E-02
3.5996E-04

9. 2273E-01
6.3620E-03

4.1445E-01 -6.3067E-01
2.8575E-03 -4.3483E-03

1.5366E-01 -2.9247E-01
1.0595E-03 -2.0165E-03

15 1.0708E+00
7.3831E-03
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Table 2-176. Load Case 221, Forward 5g Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-050 

Stress (psi/MPa) 

Location Pm Pb 

1 2.5594E+00 6.5199E-02 -2.6309E-01 2.8874E+00 2.1486E-01 
/ 

1.7647E-02 4.4953E-04 -1.8139E-03 1.9908E-02 1u4814E-03 

2 

3 

1.7153E+01 8.4179E-01 -1.5859E-01 2.8213E+01 ~05~~)01 
1.1827E-01 5. 8040E-03 -1.0934E-03 1.9457(:).1 7".2893E-02 

6.5185E-01 -4. 0180E-02 -5. 9030E-01 3. 3605E+0~2',~'OE-~~ 
4.4943E-03 -2. 7703E-04 -4. 0700E-03 2. 3170E~Q2 1 ~8.306'E'~ 

2.1651E+00 2.4331E-01 -1.0445E+00 ~00E+0~9.7~2E-01 4 

5 

6 

7 

8 

9 

10 

• ~3. 04( '" \, 
1.4928E-02 1.6775E-03 -7.201~08 2~60E~6.:;46E-03 

1. 4906E+00 3. 6330E-01 -9. 67~4E-0~ 1. 970.~+00 Y2863E-01 
1.0277E-02 2.5049E-03 -6.673fE-OB 1.3588E~0~~2.2658E-03 

1.3738E+00 5.1298E-01~jE-0~00 3.2418E-01 
9.4723E-03 3.5369E-03 -5.1720E-OB---1~2E-02 2.2351E-03 

1.8265E+00 4. 91'6~1~'03E~01 1.6625E+00 1.7502E-01 
/ \ '-

1. 2593E-02 ?3. 3896Eh03 1.1309E-03 1.1462E-02 1.2068E-03 

2.3570E-01 1.21~~1 -~~02 2.9184E-01 2.2589E-02 
r 

1.6251E-03 8'. 3728E-O'4--3,. 870;:7E-04 2. 0122E-03 '1.5574E-04 

1. 0,t.s~00 6 .~'2E-~'l :;:5E+00 1.3401E+00 1.7463E-01 

7 .\03~~'''~~"".0098E-02 9.2395E-03 1.2040E-03 

6.2 3.27E-,-01/-.3 ~ 3 924E~01 -1. 6030E+00 2.951 OE+OO 2 .1315E-0 1 
\ '\ / 

4.297,\E-0.a -2/3'3·9·0E-03 -1.1053E-02 2.0347E-02 1.4696E-03 

11 8.5383E-01 ~.9848E-02 -1.0001E+00 2.5520E+00 1.2451E+00 
~8sJOE~15.5053E-04 -6.8956E-03 1.7595E-02 8.5845E-03 

~2 6.1~~01 -1.8181E-02 -8.5238E-01 1.4706E+00 9.5249E-02 
~" 4\ 255,6~-03 -1. 2536E-04 -5. 8769E-03 1. 0139E-02 6. 5672E-04 '- ~~> 7;>S886E-01 -3.0248E-01 -7.7816E-01 2.0781E+00 9.3071E-01 

5.2321E-03 -2.0855E-03 -5.3653E-03 1.4328E-02 6.4170E-03 

14 9.2273E-01 4.1445E-01 -6.3067E-01 2.5459E+00 9.3791E-Ol 
6.3620E-03 2.8575E-03 -4.3483E-03 1.7554E-02 6.4667E-03 

15 1.0708E+00 1.5366E-Ol -2.9247E-Ol 1.3626E+OO 5.2208E-02 
7.3831E-03 1.0595E-03 -2.0165E-03 9.3950E-03 3.5996E-04 
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16 1.6440E+00
1 . 1335E-02

17 1.0119E+00
6.9766E-03

18 8.5158E-01
5.8714E-03

19 2.5479E+00
1.7567E-02

20 1.4724E+00
1.0152E-02

21 3.6068E-01
2.4868E-03

22 1.4228E+00
9.8099E-03

7.4727E-02
5. 1522E-04

2. 2855E-01
1.5758E-03

2.7634E-01
1.9053E-03

7.2354E-02
4.9887E-04

3.4914E-01
2.4072E-03

-8.7838E-02
-6.0562E-04

6. 8912E-02
4.7513E-04

-8.5402E-01
-5.8883E-03

-4.2909E-01
-2.9585E-03

-4.0972E-01
-2.8249E-03

-1.1760E+00
-8.1084E-03

-6.2237E-01
-4.2911E-03

-1.5325E+00
-1.0566E-02

-2.6709E-011
- 1. 8 4 15E-0'3

2.0891E+00 2.9699E-01
1.4404E-02 2.0477E-03

1.7503E+00 7.7622E-01
1.2068E-02 5.3518E-03

1.3546E+00 5.3856E-01
9.3396E-03 3.7133E-03

2.7848E+00 1.9'720E-01
1.9201E-02 16 5 9 --7%-0 3

<
1.7632E+00 7 0566E-02
1.2157A'ý0'2 4.8654E-0,4

1.8935E-0 381-0 1
1.•'3055E-0• o2.6\4,20E;• •

1.6\903E+00 2.4883E-01
1 Ž'-1654E-0-.2 171/'56E-03
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16 

17 

18 

19 

20 

21 

22 
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1.6440E+OO 7.4727E-02 -8.5402E-01 2.0891E+OO 2.9699E-01 
1.1335E-02 5.1522E-04 -5.8883E-03 1.4404E-02 2.0477E-03 

1.0119E+00 2.2855E-01 -4.2909E-Ol 1.7503E+00 7.7622E-Ol 
6.9766E-03 1.5758E-03 -2.9585E-03 1.2068E-02 5.3518E-03 

8.5158E-Ol 2.7634E-Ol -4.0972E-Ol 1.3546E+00 5.3856E-Ol 
5.8714E-03 1.9053E-03 -2.8249E-03 9.3396E-03 3.7133E-03 

2.5479E+00 7.2354E-02 -1.1760E+OO 2.7848E+00 1.9'720E-Ol 
1. 7567E-02 4.9887E-04 -8.1084E-03 1.9201E-02 V.359'7~03 < V 1.4724E+00 3.4914E-01 -6.2237E-Ol 1.7632E+OO ~~0566E-02 

1.0152E-02 2.4072E-03 -4.2911E-03 /." /" 
1.2157E-02~8~E-04 

3.6068E-Ol -8.7838E-02 -1.5325E+00 '.893~~0 3.8~18~0~~ 
2.4868E-03 -6.0562E-04 -1. 0566E-02 J!.'3~E;-02~. 64'rE-0.3 

1.4228E+00 6.8912E-02 -2. 6709E-011 <. 6903E+00 2. 4883E-Ol 
9.8099E-03 4.7513E-04 -1. 8415E.(0~ 1'\J.654E~El2~1. 7]!~6E-03 

~ 
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Table 2-177. Load Case 222, Lateral 5g Vibration Inertia Load,
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma-1 Sigma_2 Sigma_3 PM Pb

1 2.1755E+00 7.1739E-01 -1.4765E+00 3.6536E+00 1.19,37E+00/\
1.4999E-02 4.9462E-03 -1.0180E-02 2.5191E-02 8.*2304E-03

2 4.8766E+01 8.3613E-01 -1.6977E+00 6.8006E+01 <7.6067ý7E+00
3.3623.E-01 5.7649E-03 -1.1705E-02 4.6889E-0.1 5\2446E-02

3 1.0900E+00 4.2966E-01 -7.9839E-01 1.8652E+00 1\.185a6E+00
7.5152E-03 2.9624E-03 -5.5047E-03 1.2860E-'02 8.1744E-03>

4 1.4541E+01 -4.8519E+00 -1.4541E+011./I83\9E+01 9'9574E+00
1.0026E-01 -3.3453E-02 -1.0026E -011 1.2631EV-01 6.8654E-02

8.5141E+00 -4.9379E+00 -8.51411E+00 6.211,0E+00 4,./1391E+00
5.8703E-02 -3.4046E-02 -5.8703E-o02 4.2823E--0-2 2.85385-02

1.1370E+01 -4.0574E+00 -1.1379oE+01 1.4500E+01 1.4989E+00
7.8395E-02 -2.797.5-02o--7.8395E-02----9.-9z 6E-02 1.0334E-02

7 5.2259E-01 -2.78-35E-01 -.5.22,65E-01 8.3949E-01 2.6080E-01/ \ -\.3.60315-03 -1.9192E--,03 -3.60365-03 5.7881E-03 1.7981E-03

8 1.0259E+00 <2.0 936E)-01 -9.6503EýL01 1..97455+00 1.4788E-01
7.0730E-03 1\.4435E-0-3---66.6536E-03 1.3614E-02 1.0196E-03

9 1.40.8i•P•..o -1. 20'7E-01 -8 47235-01 2.1766E+00 5.3422E-02
9.7085E-03 -1-.0485E-03 5.8415E-03 1.5007E-02 3.6833E-04

10 9. 68\96EP+00O 4.6102E.+0 2.6270E+00 1.0674E+01 3.3591E+00
6.6807E50,2 3/r,7,86E-02 1.8112E-02 7.3594E-02 2.3160E-02

11 9.4606E+00 2.1207E+00 -1.3342E+00 1.0795E+01 9.1635E+00
•6.52,29E--02 1.4621E-02 -9.1991E-03 7.4428E-02 6.3180E-02

1-2 1\.8,875E+00 8.1970E-02 -1.5046E+00 3.3921E+00 1.6050E-01
1\3 i,4'E-02 5.6516E-04 -1.0374E-02 2.3387E-02 1.1066E-03

13ý -5.3753E+00 1.6858E+00 -5.3753E+00 6.4201E+00 2.5726E+00
3.7061E-02 1.1623E-02 -3.7061E-02 4.4265E-02 1.7737E-02

14 8.9618E+00 2.3943E+00 -1.1430E+00 1.0105E+01 3.4165E+00
6.1789E-02 1.6508E-02 -7.8805E-03 6.9670E-02 2.3556E-02

15 2.0582E+00 -4.6713E-02 -1.9819E+00 4.0409E+00 1.6012E-02
1.4191E-02 -3.2208E-04 -1.3665E-02 2.7861E-02 1.1040E-04
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Table 2-177. Load Case 222, Lateral5g Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

2.1755E+00 7.1739E-Ol -1.4765E+003.6536E+00 1.1937E+00 
/ 

1.4999E-02 4.9462E-03 -1.0180E-02 2.5191E-02 8.2304E-03 

4.8766E+Ol 8. 3613E-Ol -1.6977E+00 6. 8006E+Ol ? 60~J;:)00 
3.3623E-Ol 5.764 9E-03 -1.1705E-02 4. 688/0.\5'.~6E-02 

1.0900E+00 4. 2966E-Ol -7. 9839E-Ol 1. 8652E+00 h.185'6E+~~ 
7.5152E-03 2. 9624E-03 -5. 5047E-03 1. 2860E~Q2 8 \\4'E.~ 

1.4541E+Ol -4.8519E+00 -1.4541E+Ol~I~,E+0~~.9514E+00 
1.0026E-Ol -3. 3453E-02 -1. 0026E-Ot 1~31ED6. j54E-02 

8.5141E+00 -4. 9379E+00 -8.514?'00 6. 211,OE+00 4,(1391E+00 
5.8703E-02 -3. 4046E-02 -5. 870\~~~ok :LI. 2823E"-O·2~. 8538E-02 

1.1370E+Ol ~4.0574E+00~71E+0~01 1.4989E+00 
7.8395E-02 -2.79?5E-02 -~~95EJ>-02~9~6E-02 1.0334E-02 

5.2259E-Ol -2. 783~5. 22'65E-Ol 8. 3949E-Ol 2. 6080E-Ol 
/ \, 

3.6031E-03 ;:-1.9192E~03 -3.603&E-03 5.7881E-03 1.7981E-03 

1.0259E+00 2.09~~1 -~~01 1.9745E+00 1.4788E-Ol 
/ 

7.0730E-03 I". 4435E-0'3--·6 .. 6536E-03 1.3614E-02 1.0196E-03 

1. 4?8'iF:+OO....::.1.~~~~ ~ 3E~ 0 1 2. 17 66E+0 0 5. 34 2 2E~ 02 
9.~85E-03 -~.0485E~-5.8415E-03 1.5007E-02 3.6833E-04 

9.68~6~4.~00 2.6270E+00 1.0674E+Ol 3.3591E+00 
6. 680\E~0'2 3/T9·8.6E-02 1.8112E-02 7. 3594E-02 2. 3160E-02 

11 ~9. ~606E+00 G.1207E+00 -1.3342E+00 1.0795E+Ol 9.1635E+00 
6. 52'29E\.~I. 4621E-02 -9.1991E-03 7. 4428E-02 6. 3180E-02 

1-2 1.8.8~00 8.1970E-02 -1.5046E+00 3.3921E+00 1.6050E-01 
~ ~ 1\3~~4~-02 5.6516E-04 -1.0374E-02 2.3387E-02 1.1066E-03 " 'f~> 5~753E+00 1.6858E+00 -5.3753E+00 6.4201E+00 2.5726E+00 

3.7061E-02 1.1623E-02 -3.7061E-02 4.4265E-02 1.7737E-02 

14 8.9618E+00 2.3943E+00 -1.1430E+00 1.0105E+Ol 3.4165E+00 
6.1789E-02 1.6508E-02 ~7.8805E-03 6.9670E-02 2.3556E-02 

15 2.0582E+00 -4.6713E-02 -1.9819E+00 
1.4191E-02 -3.2208E-04 -1.3665E-02 

4.0409E+00 
2.7861E-02 
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1.6012E-02 
1.1040E-04 
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16 4.0303E+00
2.7788E-02

17 4.1571E+00
2.8662E-02

18 5.3747E+00
3.7057E-02

19 1.0273E+01
7.0827E-02

20 9.1820E+00
6.3308E-02

21 1.3937E+00
9.6090E-03

22 1.3901E+00
9.5846E-03

5.5710E-.01
3.8410E-03

-8.6294E-01
-5.9498E-03

2.4367E+00
1.6801E-02

-2.1564E+00
-1.4868E-02

-2.3316E+00
-1.6076E-02

2.2040E-03
1.5196E-05

2.2259E-02
1. 5347E-04

-1.4633E+00
-1.0089E-02

-1.8570E+00
-1.2804E-02

-5.3746E+00
-3.7057E-02

-1.0273E+01
-7.0827E-02

-9.1820E+00
-6.3308E-02

-1.3937E+00
-9.6092E-03

-1.1824E+0'0
-8. 1524E0 3

5.4936E+00 5.5686E+00
3.7877E-02 3.8394E-02

6.0141E+00 2.2789E+00
4.1466E-02 1.5713E-02

4.1775E+00 2.4195E+00
2.8803E-02 1.6682E-02

1.5300E+01 6.6194E+00
1.0549E-01 4"/56 3E02

1.1134E+01 8 0416E-01
7.6763Eli02 5.5445E-0'3

2.<6E00 3.0ý302E-012.746 
\ 11-'8938E-02 2 .08,93E-0.3

<2.5725E+oo 1.4326E-01

1'7737E-0.2/9.877'72E-04

1 2-382
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16 

17 

18 

19 

20 

21 

22 
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4.0303E+OO S;S710E-01 -1.4633E+OO S.4936E+OO S.S686E+OO 
2.7788E-02 3.8410E-03 -1.0089E-02 3.7877E-02 3.8394E-02 

4.1S71E+00 -8.6294E-Ol -1.8S70E+00 6.0141E+00 2.2789E+00 
2.8662E-02 -S.9498E-03 -1.2804E-02 4.1466E-02 1.S713E-02 

S.3747E+00 2.4367E+00 -S.3746E+00 4.177SE+00 2.419SE+00 
3.70S7E-02 1.6801E-02 -3.70S7E-02 2.8803E-02 1.6682E-02 

1.0273E+Ol -2.1564E+00 -1.0273E+Ol 1.5300E+Ol 6.6 94E+00 
7.0827E-02 -1.4868E-02 -7.0827E-02 1. 0549E-Ol <4,(56V02 

9.1820E+00 -2.3316E+00 -9.1820E+00 1.1134E+Ol 8~0416E-Ol 

6.3308E-02 -1.6076E-02 -6.3308E-02 /." / 
7.6763E-02~5~E-OB 

1.3937E+00 2.2040E-03 -1.3937E+00 2.746~0 3.0302E~0~~ " '\ 9.6090E-03 1.5196E-05 -9. 6092E-03 J!.'8~E-02\. 08'~3E-G3 

1.3901E+00 2.2259E-02 -1.1824E+OP ~. 5725E+00 1.4326E-Ol 
9.5846E-03 1.S347E-04 -8 . 1524E,(OB 1:......7737E~02~9. 87'~2E-04 

~ 

() 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

• 

• 

• 



Table 2-178. Load Case 223, Vertical 10g Vibration Inertia Load,
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma-l Sigma_2 Sigma_3 PM Pb

1 4.1655E+01 8.9970E+00 -3.0968E+01 6.6784E+01 1.03,53E+01
2.8720E-01 6.2032E-02 -2.1352E-01 4.6046E-01 /384E-02

2 9.8773E+02 1.1794E+02 -3.8886E+01 1.3841E+03 1.553ý9E+102
6.8102E+00 8.1317E-01 -2.6811E-01 9:5432E+0,0 i\0714E+00

3 2.9887E+01 3.3797E+00 -2.1259E+01 4.7661E+01 1\.574'6E+01
7 

*\ \ 
-2.0606E-01 2.3302E-02 -1.4657E-01 3.2861E-5'01 1.>0857E-01

4 9.7574E+01 -7.2602E+00 -5.5289E+01 1.<\5286E+021.2919E+02
6.7275E-01 -5.0057E-02 -3.81215-0l1 I 0540E+00 8.9076E-01

5 1.0372E+02 3.0619E+01 -306E011840+2 1./02164E+02
7.1515E-01 2.1111E-01 -2.107F2E-01 1.27145'+O0 7."0767E-01

6 8.6167E+01 8.6049E+OQ -3.94'8ý4E+0 .65E4-02 3.3306E+01
5.9410•-01 5.9329E-02 -2.7223E-0o•1 .•-t-162,IEoo 2.2964E-01

7 3.3533E+01 2.6405E-Ol -8,.0-54E+00 5.4151E+01 4.8837E+00
-2.3120•E-01 1.8206E--,03 -6.00225E-02 3.7336E-01 3.3672E-02

8 1.8977E+01 1.9077,E-01 -2.4618E-+00 2.2215E+01 1.5634E+00
1.3084E-01 1\3153E-03---i, 6974E-02 1.5317E-01 1.0779E-02

9 3.34.47E i0.1 3.9609E+00 5.1454E-01 3.2932E+01 5.2915E+00

2.8061E-01 2-2.7309E-02 3.5476E-03 2.2706E-01 3.6484E-02

10 7.43715+01 1.3187E+01 -6.0836E-01 1.2920E+02' 3.8798E+01
5.1277E-04 9.,9-1•9•-02 -4.1945E-03 8.9084E-01 2.6750E-01

11 4.0061E+01, 2.8006E+00 -1.3929E+01 6.6543E+01 7.0348E+01
2.7\621E'01 1.9310E-02 -9.6039E-02 4.5880E-01 4.8503E-01

"1-2 \3.7,826E+01 1.2994E+00 -1.6029E+01 5.3856E+01 3.2049E+01
2\ 6h8.0E-01 8.9594E-03 -1.1052E-01 3.7132E-01 2.2097E-01

13 3.ý1850E+01 -6.7201E+00 -1.7047E+01 5.4743E+01 5.0138E+01
2.1960E-01 -4.6334E-02 -1.1754E-01 3.7744E-01 3.4569E-01

14 4.8574E+01 4.1545E+00 -1.2372E+01 6.0947E+01 4.1460E+01
3.3491E-01 2.8644E-02 -8.5301E-02 4.2021E-01 2.8586E-01

15 5.1164E+01 -1.4824E+00 -5.0086E+01 1.0125E+02 7.4234E+01
3.5277E-01 -1.0221E-02 -3.4533E-01 6.9810E-01 5.1183E-01
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Table 2-178. Load Case 223, Vertical10g Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-050 

Location 

1 

2 

Stress (psi/MPa) 

Pm Pb 

4.1655E+Ol 8.9970E+00 -3.0968E+Ol 6.6784E+Ol 1;03~3E+Ol 

2.8720E-Ol 6.2032E-02 -2.1352E-Ol 4.6046E-Ol ;;Vr384E-02 

9.8773E+02 1.1794E+02 -3.8886E+Ol 1.3841E+03 ~.55~~)02 
3 

6.8102E+00 8.1317E-Ol -2.6811E-Ol 9:5432Et00 1~0714E+00 

2.9887E+Ol 3. 3797E+00 -2.1259E+Ol 4. 766&.0~h'~'6E+:~ 
2.0606E-Ol 2. 3302E-02 -1.4657E-Ol 3. 2861E~OI 1 :e857):'~ 

9.7574E+Ol -7. 2602E+00 -5. 5289E+Ol 0z8'6E+0~. 2~9E+02 4 

5 

6 

7 

8 

9 

10 

~1.521 "- \ J 

6.7275E-Ol -5. 0057E-02 -3. 8127011 1~40E+00 8. 9076E-Ol 

1.0372E+02 3. 0619E+01 -3. 0562E+ol 1. 844.0E+~l,L64E+02 
7.1515E-Ol 2.1111E-Ol -2 .107bE-0~ 1. 2714E't-OO~. 0767E-Ol 

8.6167E+Ol 8. 6049E+00 0.'81E+0~02 3. 3306E+Ol 
5.9410E-Ol 5.9329E-02~:~~23E-0~~I~/rE+OO 2.2964E-Ol 

3.3533E+Ol 2. 64'0~'8'>o{)4E~00 5. 4151E+Ol 4. 8837E+OO 
,( \ "-

-2. 3120E-Ol 1.8206E-,03 -6. 0022'E-02 3. 7336E-Ol 3. 3672E-02 

1.8977E+01 ~90~~1 -~'t-OO 2.2215E+Ol 1.5634E+OO 
1. 3084E-Ol 1~ 3153E-0-3---L~4'f-02 1.531 7E-Ol 1.0779E-02 

~. ~,,' 
3. 34.47E-fO.l 3. 960'9E+OO "5. l4 54E-Ol 3.2 932E+Ol 5.2 915E+OO 
2 .a061E-oi"2 .. ~~. 5476E-03 2.2706E-01 3. 6484E-02 

7.~~I~~1.3187p+Ol -6.0836E-Ol 1.2920E+02· 3.8798E+Ol 
5.127\E-0.:r 9./0'9·1.9E-02 -4.1945E-03 8. 9084E-Ol 2. 6750E-Ol 

11 ~4'0061E+Ol~'8006E+OO -1.3929E+Ol 6.6543E+Ol 7.0348E+Ol 
2.r621E~I.9310E-02 -9.6039E-02 4.5880E-Ol 4.8503E-Ol 

1,2 :3. ,?\8~OI 1. 2994E+OO -1. 6029E+Ol 5. 3856E+Ol 3. 2049E+Ol 
~ ~ .2\ 60'8.0'f-Ol 8. 9594E-03 -1.1052E-Ol 3. 7132E-Ol 2. 2097E-Ol , )~>" 3~850E+Ol -6. 7201E+OO -1.704 7E+Ol 5.4 743E+Ol 5. 0138E+Ol 

2.1960E-Ol -4.6334E-02 -1.1754E-Ol 3.7744E-Ol 3.4569E-Ol 

14 4.8574E+Ol 4.1545E+00 -1.2372E+Ol 6.0947E+01 4.1460E+Ol 
3.3491E-Ol 2.8644E-02 -8.5301E-02 4.2021E-Ol 2.8586E-Ol 

15 5.1164E+Ol -1.4824E+OO -5.0086E+Ol 
3.5277E-Ol -1.0221E-02 -3.4533E-Ol 

1.0125E+02 
6.9810E-Ol 
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7.4234E+Ol 
5.1183E-Ol 
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16 3.4183E+01
2.3568E-01

17 2.9347E+01
2.0234E-01

18 2.3535E+01
1 . 6227E-01

19 4.9880E+01
3.4391E-01

20 5.0373E+01
3.4731E-01

21 3.5960E+00
2.4793E-02

22 1.9548E+01
1.3478E-01

-6.5471E+00
-4.5140E-02

3.6288E+00
2.5020E-02

1. 2986E+01
8.9535E-02

3. 6201E+00
2.4960E-02

1.3164E+01
9.0762E-02

1.4618E-01
1.0078E-03

5.2274E-01
3. 6041E-03

-2.3041E+01
-1.5886E-01

-1.5097E+01
-1.0409E-01

-2.3534E+01
-1.6226E-01

-2.5292E+01
-1.7438E-01

-2.2894E+01
-1.5785E-01

-3.2989E+00
-2.2745E-02

-1.0843E+011
-7.4757EZo

5.7712E+01 5.8029E+01
3.9791E-01 4.0009E-01

4.4444E+01 3.9585E+01
3.0643E-01 2.7293E-01

2.2223E+01 8.4856E+00
1.5323E-01 5.8506E-02

7.5172E+01 8.1/527E+01
5.1829E-01 .5.'621,1-E011

7.3268E+01 8 86 71E+0

5.0516 016. E-0

6.8949E+-0 5.31ý45Ec-Q
4'.7539E-02 3.6642E\-0,

3/.039E+01 1.2652E+01
2'.0954E-0-1A .72/30E-02

1 2-384

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, ReV.'B

16 

17 

18 

19 

20 

21 

22 

I 2-384 

3.4183E+01 -6.5471E+OO -2.3041E+01 5.7712E+01 5.8029E+01 
2.3568E-01 -4.5140E-02 -1.5886E-01 3.9791E-01 -4.0009E-01 

2.9347E+01 3.6288E+00 -1.5097E+01 4.4444E+01 3.9585E+01 
2.0234E-01 2.5020E-02 -1.0409E-01 3.0643E-01 2.7293E-01 

2.3535E+01 1.2986E+01 -2.3534E+01 2.2223E+01 8.4856E+00 
1.6227E-01 8.9535E-02 -1.6226E-01 1.5323E-01 5.8506E-02 

4.9880E+01 3.6201E+00 -2.5292E+01 7.5172E+01 8. J.l527E+01 
3.4391Ecc01 2.4960E-02 -1.7438E-01 5.1829E-01 S:621r1~01 <V 
5.0373E+01 1.3164E+01 -2.2894E+01 7.3268E+01 8~8671E+Ol 

3.4731E-01 9.0762E-02 -1.5785E-01 /." / 
5.0516ffi-0~~'136E-0~ 

3.5960E+00 1.4618E-01 -3.2989E+00 6.894~Q,0 5.3~,,0~> 
2.4793E-02 1.0078E-03 -2. 2745E-02 <4-('9~E-02~. 66~2E-03 

5.2274E-01 1.9548E+01 -1.0843E+OQ 3.0391E+01 1.2652E+01 
1.3478E-01 3.6041E-03 -7.47 57",,"ok i'>0~hoE-02 
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Table 2-179. Load Case 231, 4-ft. Head-On Drop, Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Signa_l Signa_2 Signa-3 PM Pb

1 -1.4160E+01 -9.4867E+02 -1.7374E+02 9.3451E+02 3.7254E-+02
-9.7632E-02 -6.5409E+00 -1.1979E+00 6.4432E+00 2.5686E+00

2 1.0878E+01 -5.5364E+02 -3.4301E+01 5.6452E+02 2.-948'7E+01
7.5003E-02 -3.8172E+00 -2.3649E-01 3.8922E+00 2.0334E-01

3 7.6461E+00 -3.9375E+02 -7.5554E+00 4.0140E+02\ 5.4\123E+0),
5.2718E-02 -2.7148E+00 -5.2093E-02 2.7675E+0 3,.731\7E-01

4 2.5995E+02 -1.4964E+03 -4.7174E+02 1.7,564E+03\ 1.2814E+0,3
1.7923E+00 -1.0317E+01 -3.2525E+00 1.21110E+01 8.8349E+00

5 4.7098E+01 -5.6378E+02 -2.2978E+02 .18.7363E+02

3.2473E-01 -3.8871E+00 -1.5843E+O0 4.2118E+00 6(0235E+00

6 -1.0476E+02 -4.0963E+02 -2 0651E+02 3-z0A87E+02 1.3274E±02
-7.2227E-01 -2.8243E+00 -1.423@E+00 2.1020E00 9.1520E-01

-2.0241E+00 -2.8169E-+02 -1.6789E+0i 2.7967E+02 4.9096E+00
-1.3956E-02 -1.9422E+00 -I.15\76E-01 1.9282E+00 3.3850E-02

8 -1.2750E+00 -2.7733E+02 -1--215\2E-0d1 2.7605E+02 1.7166E-01

-8.7909E-03 L1.9121E'+00 -8.3784Em-02 1.9033E+00 1.1835E-03

9 -1.0662E+00 -2.8'667E+02 -8.4347E+00 2.8560E+02 6.2595E-01
-7.35,11-0.3 -1976'5E+00 8155E-02 1.9692E+00 4.3158E-03

10 -5.9ý021±01 -5 139E13E+0-2 -3.8096E+01 4.5431E+02 2.6163E+02
-4.1094E 01 -3.5433E,+00 -2.6266E-01 3.1323E+00 1.8039E+00

11 7.6399E+01 -2 6191E+02 -1.8334E+01 3.3831E+02 1.2735E+02
5.2675E-01 -1.8058E+00 -1.2641E-01 2.3325E+00 8.7804E-01

12 6 8281 E+0/1 8.9030E+01 5.5041E+01 1.5731E+02 3.1255E+02
4.7078<E-01 -6.1384E-01 3.7949E-01 1.0846E+00 2.1550E+00

\3_ 9.9614E+01 -3.0168E+02 -2.0618E+01 4.0130E+02 3.0231E+02
-68682E-01 -2.0800E+00 -1.4216E-01 2.7669E+00 2.0843E+00

14 9.9790E+01 -2.5114E+02 6.2975E-01 3.5093E+02 1.5339E+02
6.8802E-01 -1.7315E+00 4.3420E-03 2.4196E+00 1.0576E+00

15 2.2170E+02 4.1329E+01 2.7023E+01 1.8037E+02 6.1242E+00
1.5286E+00 2.8495E-01 1.8632E-01 1.2436E+00 4.2225E-02
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Table 2-179. Load Case 231, 4-ft. Head-On Drop, Normal Conditions of Transport - Model AOS-050 

Location 

1 

2 

Stress (psi/MPa) 

-1.4160E+01 -9.4867E+02 -1.7374E+02 
-9.7632E-02 -6.5409E+00 -1.1979E+00 

Pm Pb 

9.3451E+02 3.7254E±02 
6.4432E+00 2. 568'6E+00 

5. 6452E+02 ~/. 948'~7E+01 1.0878E+01 -5.5364E+02 -3.4301E+01 ~ 

3 

4 

7.5003E-02 -3. 8172E+00 -2. 3649E-01 3. 8922E+00 ~3}1t:jOl 

7.6461E+00 -3. 9375E+02 -7. 5554E+00 4. 014QE~5. 4'l,f3E+0 ') 
5.2718E-02 -2. 7148E+00 -5. 2093E-02 2.767 5E+00 3,. 731'7E-01 

2.5995E+02 -1.4964E+03 -4. 7174E+02 <t--:'7'\64E~"1 ~4~'l 
1.7923E+00 -1.0317E+01 -3.2525E+00 1.21~OE+01 8.8349E+00 

/1 ~ ~) 
: : ~ ~ ;~~~~ ~ = ~ : :;; ~~:~ ~ = ~ : ~::f~:~5 : : ~~~~~6; ~;~:~~ 

-1.0476E+02 -4'0963E+02~-2~0~5~E+0~3~OA87E+02 1.3274E+02 - ~ I _____ 

-7.2227E-01 -2.8243E+00 -1.423§E+00 2.1020E~00 9.1520E-01 

r----------- / 
-2.0241E+00 -2.8169ET02 -1.6789E+01 2.7967E+02 4.9096E+00 
- L 395 6E-02 - L 94:6E+OO"'~ , IS, 6E-O)L 92 82E+OO 3, 38 50E-02 

-1. 2750E+00 /'2~3Q2 Jl-:-2.15~0/I 2. 7605E+02 1.7166E-01 
( ~ / ------8.7909E-03 ~121~+~~02 1.9033E+00 1.1835E-03 

-1.0662E+00 -2. 8'667E+02,(8 . 434 7E+00 2.85 60E+02 6.25 95E-01 
-7.35I'lE::::-03 -1.97'6'5E+00 -5. 8155E-02 1.96 92E+00 4. 3158E-03 

5 

6 

7 

8 

9 

( ~ ~ ~/ 
10 -5. 9f02E\Q,1 -5.13 9"1-E+02 -3.809 6E+0 1 4.54 31E+02 2. 6163E+02 

-4.10~4E-~~)00 -2.6266E-01 3.1323E+00 1.8039E+00 

("A7,63"po" (-'2. 6191E+02 -1.8334E+01 3. 3831E+02 1.2735E+02 
~ ~2675E-01 -1.8058E+00 -1.2641E-01 2.3325E+00 8.7804E-01 

12 ~6,~~~Q~8'9030E+Ol 5,5041E+Ol 1,5731E+02 3,1255E+02 
4.7~~01 -6.1384E-01 3.7949E-01 1.0846E+00 2.1550E+00 

~-3~ 9~9614E+01 -3.0168E+02 -2.0618E+01 4.0130E+02 3.0231E+02 
, ~/.8682E-01 -2.0800E+00 -1.4216E-01 2.7669E+00 2.0843E+00 

~4 9.9790E+01 -2.5114E+02 6.2975E-01 3.5093E+02 
6.8802E-01 -1.7315E+00 4.3420E-03 2.4196E+00 

15 2.2170E+02 4.1329E+01 2.7023E+01 1.8037E+02 
1.5286E+00 2.8495E-01 1.8632E-01 1.2436E+00 
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1.5339E+02 
1.0576E+00 

6.1242E+00 
4.2225E-02 
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16 7.1643E+01
4. 9396E-01

17 1.2580E+02
8. 6735E-01

18 1.1667E+02
8. 0443E-01

19 1.1809E+02
8.1419E-01

20 -1.9261E+01
-1.3280E-01

21 -2.2694E+01
-1.5647E-01

22 1.4007E+02
9.6576E-01

-2.6277E+02
-1.8117E+00

-2.5270E+02
-1.7423E+00

-4.1356E+02
-2.8514E+00

-4.2165E+02
-2.9072E+00

-2.8931E+02
-1.9947E+00

-1.5788E+02
-1.0885E+00

2. 9237E+01
2.0158E-01

-1. 3414E+02
-9.2488E-01

-1. 5053E+02
-1. 0379E+00

-8. 9182E+01
-6. 1489E-01

-1. 5895E+02
-1. 0959E+00

-1. 8255E+02
-1. 2586E+00

-2. 1315E+01
-1. 4696E-01

8.7158E+01I
6.0093E-0l

3.3441E+02 1.5070E+02
2.3057E+00 1.0391E+00

3.7850E+02 3.2213E+02
2.6096E+00 2.2210E+00

5.3023E+02 6.1650E+02
3.6558E+00 4.2506E+00

5.3974E+02 3.7"488E+02
3.7214E+00 2' 847Eo+o 0

2.7005E+02 4 2077E+02

1.8619E+00 2 0,11E 00

1.3519E+02\\5.7642+ 1>
9'C'3.208E-O\1 3.97,43E-0 '1

<1.1084E+02 9.2924E+01
7\>6418 E\016.4 A 9E-01

0
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16 

17 

18 

19 

20 

21 

22 

I 2-386 

7.1643E+01 -2.6277E+02 -1.3414E+02 3.3441E+02 1.5070E+02 
4.9396E-01 -1.8117E+OO -9.2488E-01 2.3057E+OO 1.0391E+00 

1.2580E+02 -2.5270E+02 -1.5053E+02 3.7850E+02 3.2213E+02 
8.6735E-01 -1.7423E+00 -1.0379E+00 2.6096E+00 2.2210E+00 

1.1667E+02 -4.1356E+02 -8.9182E+01 5.3023E+02 6.1650E+02 
8.0443E-01 -2.8514E+00 -6.1489E-01 3.6558E+00 4.2506E+00 

'-

1.1809E+02 -4.2165E+02 -1.5895E+02 5.3974E+02 3.7/488E+02 
8.1419E-01 -2.9072E+00 -1.0959E+00 3.7214E+00 2~584~~00 . < V -1.9261E+01 -2.8931E+02 -1.8255E+02 2.7005E+02 4~2077E+02 

-1.3280E-01 -1.9947E+00 -1.2586E+OO /." . / 
1. 8619E+00~.ol1E+00 

-2.2694E+01 -1.5788E+02 -2.1315E+Ol 1. 351~~2 5. ",,'?tE'\O) 
-1.5647E-01 -1.0885E+00 -1. 4696E-01 9~3~E-01~. 97'rE-O,} 

1.4007E+02 2.9237E+01 8. 7158E+Ou <. .1084E+02 9. 2924E+01 
9.6576E-01 2.0158E-01 6. 0093E,(O~ 7'>6418E~0,L/6. 40i9E-01 

~ 

() 
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Table 2-180. Load Case 232, 130-ft. Head-On Drop Impact Test, Normal Conditions,
Normal Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -4.3851E+01 -3.2062E+03 -5.9694E+02
-3.0234E-01 -2.2106E+01 -4.1157E+00

2 3.6608E+01 -1.7299E+03 -1.0905E+02
2.5240E-01 -1.1927E+01 -7.5189E-01

3 1.4808E+01 -1.0201E+03 -3.7223E+01
1.0210E-01 -7.0335E+00 -2.5664E-01

3.1624E+03 1.2779E+03

2.1804E+01 8.*8110E+00

1.7665E+,03 < 8 2715E+0'1

1.2180E+0.1 5\.7030E- 11

1.0349E+03 8_.9395E+01
7.1356E+00 6.1,636E-01>

4 8.7090E+02 -5.1268E+03 -1.6448E+03 5.9977E+03
6.0047E+00 -3.5348E+01 -1.1341E+011 \4.1353A+01

5 1.4694E+02 -1.9133E+03 -8.0020E+02 2.0603E+03
1.0131E+00 -1.3192E+01 -5.517'2E+00 1.4205E+-I-

6 -3.3587E+02 -1.3042E+03 -6.91',OE+02 9.6830ý+02

-2.3157E+00 -8.9919E+00 -4.7650E+00----6_.6762E+00

7 -6.4298E+00 -8.8189E+02 -5.5845E+01 8.7546E+02\
-4.4332E-02 -6.,0804E-+,00 -3.8504'E-01 6.0361E+00

8 -3.9646E+00 -8/4322E/+02 -3.9722E+01 8.3925E+02
-2.7335E-02 -5%.8138E+00--2,.738,7E-01 5.7864E+00

9 -3.20,8'+00 -8.1085E+02 ,2.7565E+01 8.0765E+02
-2.2'119E-02 -5-.5906E+00 -1.9006E-01 5.5685E+00

0o -1. 572Eý+02-1. 31345+03 -9.6320E+01 1.1555E+03

\ \0 -/,"-1.088.8E+0'0 -9/&.50"55/+00 -6.6410E-01 7.9668E+00

.43668E+03
3 .0108E+01

2,./9578E+03
2. 0393E+01

5.0009E+02
3.4480E+00

1. 6685E+01
1. 1504E-01

8.5101E-01
5.8675E-03

5. 7717E-01
3.9795E-03

6.8283E+02
4.7080E+00

3. 1955E+02
2.2032E+00

7.7647E+02
5.3536E+00

6.7407E+02
4.6476E+00

3. 5190E+02

2.4263E+00

2.3281E+01
1. 6052E-01

.6.7121E+02 -4.4778E+01
-4.6278E+00 -3.0873E-01

-1.8880E+02
-1.3018E+00

1.4942E+02
1.0302E+00

7.1035E+02 -3.8245E+01
4.8977E+00 -2.6369E-01

8.7482E+02
6. 0316E+00

3.8055E+02
2.6238E+00

9.6407E+02
6. 6471E+00

8. 1367E+02
5. 6101E+00

6. 5081E+02
4.4872E+00

2.4952E+02 -5.6415E+02
1.7204E+00 -3.8897E+00

2. 2970E+01
1.5837E-01

1.3136E+02
9. 0573E-01

15 8.3614E+02
5.7650E+00

1.8534E+02
1.2778E+00
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Table 2-180. Load Case 232, 130~ft. Head-On Drop Impact Test, Normal Conditions, 
Normal Conditions of Transport - Model AOS-050 

Stress (psi/MPa) 

Location Pm Pb 

-4.3851E+01 -3.2062E+03 -5.9694E+02 3.1624E+03 1.2)y79E+03 
-3.0234E-01 -2.2106E+01 -4.1157E+00 2.1804E+01 8.8110E+00 

1 

2 

3 

3.6608E+01 -1.7299E+03 -1.0905E+02 1.7665E~03 ~27~~)01 
2.5240E-01 -1.1927E+01 -7. 5189E-01 1.2187°.1 5'.7030E-0J: 

1.4808E+01 -1.0201E+03 -3. 7223E+01 1. 0349E+0~8'.~5E+:~ 
1.0210E-01 -7.0335E+00 -2.5664E-01 7.1356E~QO 6~~~b636~~ 

8.7090E+02 -5.1268E+03 -1.6448E+03 ~7qE+0~4.3~8E+03 4 

5 

6 

7 

8 

9 

10 

\~. ~:: " \ I 
6.0047E+00 -3. 5348E+01 -1.134~~Y;>j Z1~53E+V3. jG8E+01 

1.4694E+02 -1.9133E+03 -8.0020E+0~ 2.06a3E+03 ~!9578E+03 

1.0131E+00 -1.3192E+01 -5.517~E+ob 1.4205ETQ-1~.0393E+01 

~3.3587E+02 ~1.3042E+03~1E+0~02 5.0009E+02 
-2.3157E+00 -8.9919E+00 -4.7650E+00--6~2E+00 3.4480E+00 

-6.4298E+00 -8. 818~5~45E~01 8. 7546E+02 1.6685E+01 
,( \ '\. 

-4.4332E-02 -6. 0804EMO -3. 8504'E-01 6. 0361E+00 1.1504E-01 

~3.9646E+00~43~E~2 ~~~01 8.3925E+02 8.5101E~01 
-2.7335E-02 -5'. 8138E+OO--L 738/lE-01 5. 7864E+00 5. 8675E-03 

-3.20.8'lE:POO -8 .~'5E+~2 ~5E+01 8. 0765E+02 5. 7717E-01 
-2. ti19E-02~S .. 5906~+~Ll. 9006E-01 5. 5685E+00 3. 9795E-03 

-1.~~2E~1.~03 -9.6320E+01 1.1555E+03 6.8283E+02 
-1.088\E+0{) -9./0'SS/lE+00 -6. 6410E-01 7.96 68E+00 4.7 080E+00 

11 2.0361E+02G.7121E+02 -4.4778E+01 8.7482E+02 3.1955E+02 
~ .j,B 8E\~~)4 . 627 8E+0 0 ~ 3.0 87 3E~0 1 6. 0316E+00 2.20 32E+OC 

1,2 \.9.1~02 -1.8880E+02 1.4942E+02 3.8055E+02 7.7647E+02 
~ ~ 1\3i2/rE+00 -1.3018E+00 1.0302E+00 2.6238E+00 5.3536E+00 

, 't~2~373E+02 -7.1035E+02 -3.8245E+01 9.6407E+02 6.7407E+02 > 1.7494E+00 -4.8977E+00 -2.6369E-Ol 6.6471E+00 4.6476E+00 

14 2.49S2E+02 -S.641SE+02 2.2970E+Ol 8.1367E+02 3.S190E+02 
1.7204E+00 -3.8897E+00 1.S837E-01 5.6101E+00 2.4263E+00 

IS 8.3614E+02 
5.7650E+00 

1.8S34E+02 
1.2778E+00 

1. 3136E+02 
9.0573E-01 

6.S081E+02 
4.4872E+00 
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16 2.8958E+02
1.9966E+00

17 4.9047E+02
3. 3817E+00

18 4.6270E+02
3. 1902E+00

19 4.0197E+02
2.7715E+00

20 -9.7709E+01
-6.7368E-01

21 1.6604E+02
1.1448E+00

22 5.3497E+02
3.6885E+00

-9.1798E+02
-6.3292E+00

-8.8069E+02
-6.0722E+00

-1.4211E+03
-9.7984E+00

-1.4487E+03
-9.9885E+00

-9.6214E+02
-6.6337E+00

1.2645E+00
8.7186E-03

1.2521E+02
8. 6331E-01

-4.4126E+02
-3.0424E+00

-4.9980E+02
-3.4460E+00

-2.9977E+02
-2.0668E+00

-5.6530E+02
-3.8976E+00

-6.2784E+02
-4.3288E+00

-3.2787E-01
-2.2606E-03

3.5320E+02
2.4353 E+o

1.2076E+03 5.6522E+02
8.3258E+00 3.8970E+00

1.3712E+03 1.1635E+03
9.4538E+00 8.0221E+00

1.8838E+03 2.1661E+03
1.2989E+01 1.4935E+01

1.8507E+03 1.2'611E+03
1.2760E+01 8Z694 8 + 0

8.6443E+02 1\ 4123E+03
5.9600E/+00\ 9 .7373E+0'0

1,6478 E02 +- 0540E+00

1YC'1.361E+00 6. 2 4'2SE- 02>

4 .0975E+02 3.3572E+02
2 '>8252E + .0- . 31/47 E +00

0
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18 

19 

20 

21 

22 
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2.8958E+02 -9.1798E+02 -4.4126E+02 1.2076E+03 5.6522E+02 
1.9966E+OO -6.3292E+OO -3.0424E+OO 8.3258E+OO 3.8970E+OO 

" 

4.9047E+02 -8.8069E+02 -4.9980E+02 1.3712E+03 1.1635E+03 
3.3817E+00 -6.0722E+OO -3.4460E+00 9.4538E+OO 8.0221E+00 

4;6270E+02 -1.4211E+03 -2.9977E+02 1.8838E+03 2.1661E+03 
3.1902E+OO -9.7984E+OO -2.0668E+OO 1.2989E+Ol 1.4935E+Ol 

4.0197E+02 -1.4487E+03 -5.6530E+02 1.8507E+03 1.2'611E+03 
2.7715E+OO -9.9885E+OO -3.8976E+OO 1. 27 60E+Ol 8(694'8E-POO < V -9.7709E+01 -9.6214E+02 -6.2784E+02 8.6443E+02 1~4123E+03 

-6.7368E-01 -6.6337E+00 -4.3288E+OO /." / 
5. 9600E+OO~7373E+00 

1.6604E+02 1.2645E+OO -3.2787E-01 1. 647~02 9. O~E,-O~> 
" "-1.1448E+00 8.7186E-03 -2. 2606E-03 J!.'l~E+OO~. 24'~5E-02 

5.3497E+02 1.2521E+02 3. 5320E+OQ <4. 0975E+02 3. 3572E+02 
3.6885E+OO 8.6331E-Ol 2. 4353E{ob 2":8252E~00A. 3~ 7E+00 

~. 
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Table 2-181. Load Combination 101, Hot Environment,
Normal Conditions of Transport - Model AOS-050

Load Cases: 102, 201, 211
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.19 1.70 0.15 2.90 3.04
8.23 11.73 1.01 19.97 20.97

2 0.08 0.05 0.21 0.13 0.34
0.53 0.37 1.47 0.90 2.37

3 0.04 0.01 0.15 0.05 0.20
0.24 0.09 1.05 0.33 1.39

4 1.71 2.69 1.20 4.40 5\.60
11.78 18.56 8.26 30.33\ 38.59

5 1.65 2.53 1.08/ 418 5-.26
11.36 17.47 7.44 .28,83 36.2,7

Sm

20.00
137.90

4010

>10

.00

.63
5.82

00
90

70.00
482.63

6.18

6 0.61 1.02
4.21 7.03

20.00 70.00
137.90 482.63

>10

7 0.34
2.35

0.52 20.00 70.00
3.61 137.90 482.63

>10

8 0.34

9

0.00\ .8 0.34 0.52 20.00 70.00
0.0 /1.2'2 " 2*.35 3.57 137.90 482.63

0.08 ý0.18 0.34 0.52 20.00 70.00

'11 1 .24 2.36 3.60 137.90 482.63

0.21 0.63 0.71 1.33 20.00 70.00

\1.48 4.31 4.88 9.19 137.90 482.63

0.16 0.54 0.43 0.97 20.00 70.00

1.12 3.74 2.97 6.71 137.90 482.63

>10

>10

>10

>10

12 6.23 0.11 0.75 0.34 1.09 20.00 70.00
1.61 0.76 5.15 2.37 7.52 137.90 482.63

>10

>1013 0.82 0.89 0.60 1.71 2.31 20.00 70.00
5.65 6.15 4.15 11.81 15,.95 137.90 482.63
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Table 2-181. Load Combination 101, Hot Environment, 
Normal Conditions of Transport - Model AOS-050 

Load Cases: 102, 201, 211 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Lac 

1 

Pm 

1.19 
8.23 

Pb 

1. 70 
11. 73 

Q 

0.15 
1. 01 

Pm+ Pb ~~: ~~:~ , Sm ~~ ~: 
2.90 3.04 20.00 9~.00~ ~36 

2 0.08 0.05 
0.37 

0.21 

19.97 20.97 137.90 482\63~ ~ 

0.13 0.34 2~7~:~~>'10 
0.53 1. 47 0.90 2. 3/1Q.3~90 48~a 

0.05 o.po 120.~0.00 >10 3 0.04 0.01 0.15 
0.24 0.09 1. 05 o . 3 3 1. G 9 !l3 7 . 9 0 4 82-:-6-3 

A" \ '-------4.40 5.~0 20.00 la.oo 
30. 33~ 38. 59 f3-7<~482. 63 

" ~. " 1. 6 5 2 . 53 1. 0 8 4 . 18 5'.~ 6 2~ . 0 0 

4 1.71 2.69 1. 20 
11. 78 18.56 8.26 

5 70.00 

11.36 17. 47 ~4 (2'),83 36. 2-7V /7. 90 482.63 

0.61 1.02 0",57 V1. .... 6? 2.221> 20.00 70.00 
4.21 7.03 3.95 11.24~I9 137.90 482.63 

0.34 o~.~~o~ 0.52 20.00 

2.35 ~.Ol~l':-2'~~ 3.61 137.90 482.63 

6 

7 70.00 

8 0.34 o\~~ 0.18 /0.34 0.52 20.00 70.00 
2/.35 0.\0 1.2'2'-../ 2.35 3.57 137.90 482.63 

9 0.t,~0.00. (.18 0.34 0.52 20.00 70.00 
2 . 3S~ 0';.01 VI. 24 2 . 36 3 . 60 13 7 . 90 482 . 63 

~0",,4~~~ 0.63 0.71 1.33 20.00 70.00 

~ ~O ~1.48 4.31 4.88 9.19 137.90 482.63 

1~ 0~27~0.16 0.54 0.43 0.97 20.00 70.00 
~~5 1.12 3.74 2.97 6.71 137.90 482.63 

12 0.23 ,0.11 0.75 0.34 1.09 20.00 70.00 

13 

1. 61 

0.82 
5.65 

0.76 

0.89 
6.15 

5.15 

0.60 
4.15 

2.37 

1. 71 
11. 81 

7.52 137.90 482.63 

2.31 20.00 70.00 
15.95 137.90 482.63 
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5.82 

6.18 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 
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14 0.81
5.58

15 1.35
9.34

16 0.36
2.51

17 0.28
1.95

18 0.51
3.53

19 0.74
5.13

20 0.73
5.04

21 0.17

1.19

22 0.72
4.97

0.64
4.45

0.65
4.46

0.47
3.23

0.35
2.40

0.81
5.62

0.97
6.65

1.01
6.97

0.29
1.98

0.36
2.48

0.48
3.33

1.78
12.30

0.63
4.37

0.37
.2.55

0.12
0.85

0.21
1.43

0.34
2.38

0.03
0.22

0.09
0.59

1.45
10.03

2.00
13.80

0.83
5.74

0.63
4.36

1.33
9.15

1.71
11.78

1.74
12.01

0.46
3.17

1.08<

1.94
13.36

3.79
26.10

1.47
10.11

1.00
6.91

1.45
10.00

1.92
13.21

2 .09
14 .39'

0.(49

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137 .40.

70.00 >10

482.63

70.00 >10

482.63

70.00 >10
482.63

70.00 0 >0
482.63

>10
482.63

/70. 00

482 .63

>10

Min MS: 5.819, Pm+Pb
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15 

16 

17 

18 

19 

20 

21 

22 

Min MS: 
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0.81 
5.58 

1. 35 
9.34 

0.36 
2.51 

0.28 
1. 95 

0.64 
4.45 

0.65 
4.46 

0.47 
3.23 

0.35 
2.40 

0.51 0.81 
3.53 5.62 

0.74 0.97 
5.13 6.65 

0.73 1.01 
5.04 6.97 

0.17 0.29 
1.19 1.98 

0.48 
3.33 

1. 78 
12.30 

0.63 
4.37 

0.37 
2.55 

0.12 
0.85 

0.21 
1. 43 

0.34 . 
2.38 

0.03 
0.22 

1. 45 
10.03 

2.00 
13.80 

0.83 
5.74 

0.63 
4.36 

1. 33 
9.15 

1.7l 
11. 78 

1. 74 
12.01 

0.46 
3.17 

1. 94 
13.36 

3.79 

20.00 70.00 
137.90 482.63 

20.00 70.00 
26.10 137.90 482.63 

1.47 20.00 70.00 
10.11 137.90 482.63 

1. 00 20.00 70.00 
6.91 137.90 

1. 45 2 0 . 0 0 7 ~.--? 0 
10.00 137.90 48'2.6'3 

>10 

>10 

>10 

1.92 20.00 ~"00~10 
'" "-13 . 21 1 (/9 0~ 82 . 6·3 

2.09/1 20·.-!'0 7-12. O~ )10 
14.39 '37.90 48~6~~, 

o .~9 \ 20. 00~"7'0_._0_0 >10 
3.139 1'3-7-.. 90 482.63 

\ ~ 
o . 72 0 . 36 0 . 09 1. 08 1. 1 7 12.0~ 0 ~7 0 . 00 
4.97 2.48 0.59 ~_46 8.05 137.90 482.63 

>10 

5.819, Locati~ ~mbinati~~pm+Pb 
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Table 2-182. Load Combination 102, Cold Environment,
Normal Conditions of Transport - Model AOS-050

Load Cases: 104, 201, 211
-40°F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.19 1.70 0.09 2.90 2.99
8.23 11.73 0.63 19.97 20.59

2 0.08 0.05 0.07 0.13 0.20
0.53 0.37 0.45 0.90 1.35

3 0.04 0.01 0.09 0.05 0.(13
0.24 0.09 0.59 0.33 0.93

4 1.71 2.69 10.82 4.40^15\ý22
11.78 18.56 74.60 30.33 104.94

1.65 2.53 14.79 4 184.17

11.36 17.47 101.94 .2-8,.83 130.76

Sm

20.00
137.90

>10

10. 00
2. 63

2.94

.00 70.00

.90 482.63
2.16

6 0.61 1.02
4.21 7.03

20.00 70.00
137.90 482.63

5.94

7 0.34
2.35

3.57 20.00 70.00
24.60 137.90 482.63

>10

8 0.34 ,0.34 3.56 20.00 70.00
2.35 24.57 137.90 482.63

>10

9 .22 0.34 3.57 20.00 70.00
.23 2.36 24.59 137.90 482.63

>10

3.54 0.71 4.25 20.00 70.00
24.39 4.88 29.27 137.90 482.63

>10

0.16 1.73 0.43 2.16 20.00 70.00
1.12 11.93 2.97 14.90 137.90 482.63

>10

12 U.23 0.11 0.85 0.34 1.19 20.00 70.00
1.61 0.76 5.83 2.37 8.19 137.90 482.63

>10

13 0.82 0.89 6.14 1.71. 7.85 20.00 70.00
5.65 6.15 42.35 11.81 54.16 137.90 482.63

6.64
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Table 2-182._ Load Combination 102, Cold Environment, 
Normal Conditions of Transport - Model AOS-050 

Load Cases: 104, 201, 211 
-40°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc Pm Pb 

1 1.19 1. 70 

Q 

0.09 
0.63 

Pm+Pb ~~:~~:~ Sm ~~ ~: 
2 . 90 2 . 99 20 . 0 0 9~ : 0 o~ ~ 3 6 

19.97 20.59 137.90 482\63~ .~ 

0.13 0.20 2~7~:~ >.10 

8.23 11.73 

2 0.08 0.05 0.07 

0.90 1.615 il3~90 48~a ) 

0.05 0.13 120.~0.00/ >10 
0.33 0'r3 [37.90 4ff2~6a 

0.53 0.37 0.45 

3 0.04 0.01 0.09 
0.24 0.09 0.59 

A ~ 
1.71 2.69 10.82 4.40. "15~~2 20.00 lO.OO 

11.78 18.56 74.60 30.33~.94 e"9, .. ~482.63 
1. 6 5 2 . 53 14 . 7 9 4 . 18 18'.~ 7 2~ . 0 0 7 0 . 0 0 

4 

5 

11 . 36 17 . 47 1 0~4 /2") B 3 130 . 7"60/1 . 90 482 . 63 

0.61 1.02 ~.02 ~1.63 8.65~ 20.00 70.00 
4.21 7.03 48\40 11~2~~6~ 137.90 482.63 

0.34 D~.2~0~ 3.57 20.00 70.00 
2.35 ~.01~2~~~ 24.60 137.90 482.63 

6 

7 

8 0.34 0\~~3.22 /0.34 3.56 20.00 70.00 
2/.35 O. \~ \/'2.2'2'-'" 2.35 24.57 137.90 482.63 

9 0.~~0.00 ~22 0.34 3.57 20.00 70.00 
2. 35~ 0,;, 01V-:2. 23 2.36 24.59 137.90 482.63 

~0.49 \ 't,.";;;, 3.54 0.71 4.25 20.00 70.00 
~~O 1..;8 24.39 4.88 29.27 137.90 482.63 

1~ O~27 0.16 1.73 0.43 2.16 20.00 70.00 
~~5 1.12 11.93 2.97 14.90 137.90 482.63 

12 0.23 0.11 0.85 0.34 1.19 20.00 70.00 
1.61 0.76 5.83 2.37 8.19 137.90 482.63 

13 7.85 20.00 70.00 0.82 
5.65 

0.89 
6.15 

6.14 
42.35 

1. 71_ 
11. 81 54.16 137.90 482.63 
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2.94 

2.16 

5.94 

>10 

>10 

>10 

>10 

>10 

>10 

6.64 
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14 0.81
5.58

15 1.35
9.34

16 0.36
2.51

17 0.28
1.95

18 0.51
3.53

19 0.74
5.13

20 0.73
5.04

21 0.17
1.19

22 0.72
4.97

0.64
4.45

0.65
4.46

0.47
3.23

0.35
2.40

0.81
5.62

0.97
6.65

1.01
6.97

0.29
1.98

0.36
2.48

4.97
34.30

0.45
3.12

1.83
12.59

1.56
10.76

1.63
11.27

2.18
15.00

2.41
16.60

0.88
6.07

0.12
0.80

1.45
10.03

2.00
13.80

0.83
5.74

0. 63
4.36

1.33
9.15

1.71
11.78

1.74
12.01

0.46
3.17

1.08<

6.43
44.32

2.45
16.93

2.66
18.33

2.19
15.12

2.96
20.42

3.89
26.79

4.15
28.61/

1 .r34

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

8.33

>10

>10

:10

>10
63

00
63

>10

Min MS: 2.164, Pm+Pb+Q
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14 0.81 0.64 
5.58 4.45 

15 1. 35 0.65 
9.34 4.46 

16 0.36 0.47 
2.51 3.23 

17 0.28 0.35 
1. 95 2.40 

18 0.51 0.81 
3.53 5.62 

19 0.74 0.97 
5.13 6.65 

20 0.73 1. 01 
5.04 6.97 

21 0.17 0.29 
1.19 1. 98 

22 0.72 0.36 
4.97 2.48 

Min MS: 2.164, 

I, 2-392 

4.97 1.45 6.43 20.00 70.00 8.33 
34.30 10.03 44.32 137.90 482.63 

0.45 2.00 2.45 20.00 70.00 >10 
3.12 13.80 16.93 137.90 482.63 

1. 83 0.83 2.66 20.00 70.00 >10 
12.59 5.74 18.33 137.90 482.63 

i 

1. 56 0.63 2.19 20.00 70.00 >10 
10.76 4.36 15.12 137.90 482.63 0 

1. 63 1. 33 2.96 20.00 7 ~.--?O >10 
11. 27 9.15 20.42 137.90 48'2.6:3 

2.18 1.71 3.89 20.00 \o'.OO~>HI 
15.00 11.78 26.79 0- "-

137/98 482. 63 '~ 

2.41 1. 74 4.15/1 ~'-?O'\':l0VlO 
16.60 12.01 28.61 il37.90 482.6.3 

0.88 0.46 1.~4 \ 20. 00~'7.0_._0_0, >10 
6.07 9.125 nq-._9~.63 

0.12 >10 r2.Q-:.2..0 ~7 0 . 00 0 . .&7 .. ",6 137.90 482.63 

Locat;on'~ ~~~~pm+Pb+Q 
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Table 2-183. Load Combination 103, Increased External Pressure,
Normal Conditions of Transport - Model AOS-050

Load Cases: 103, 201, 211
-20°F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.19 1.70 0.07 2.90 2.97
8.23 11.73 0.51 19.97 20.48

2 0.08 0.05 0.05 0.13 0.18
0.53 0.37 0.37 0.90 1.27

3 0.04 0.01 0.07 0.05 0.12

0.24 0.09 0.49 0.33 0.82

4 1.71 2.69 8.85 4.40/ 13.25

11.78 18.56 61.04 30.33\ 91.38

5 1.65 2.53 12. 10/24.18 16\.28
11.36 17.47 83.4/1 28 .31223

Sm

20.00
137.90

>10

.00
63

3.53

.00 70.00

.90 482.63
2.69

6 0.61 1.02
4.21 7.03

20.00 70.00
137.90 482.63

7.14

7 0.34
2.35

2.98 20.00 70.00
20.55 137.90 482.63

>10

8 0.34 40.34 2.98 20.00 70.00
2.35 20.53 137.90 482.63

>10

9 64
18

0.34 2.98 20.00 70.00
2.36 20.54 137.90 482.63

>10

2.89 0.71 3.60 20.00 70.00
19.96 4.88 24.84 137.90 482.63

>10

0.16 1.42 0.43 1.85 20.00 70.00
1.12 9.77 2.97 12.73 137.90 482.63

>10

12 0.23 0.11 0.69 0.34 1.03 20.00 70.00
1.61 0.76 4.77 2.37 7.13 137.90 482.63

>10

13 0.82 0.89 5.03 1.71 6.74 20.00 70.00
5.65 6.15 34.65 11.81 46.46 137.90 482.63

7.90

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-183. Load Combination 103, Increased External Pressure, 
Normal Conditions of Transport - Model AOS-050 

Load Cases: 103, 201, 211 
-20°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc 

1 

Pm 

1.19 
8.23 

Pb 

1. 70 
11. 73 

Pm+Pb ~~~~~~~ Sm ~~ ~: 
2.90 2.97 20.00 9~.00~ i;36 

Q 

0.07 

2 0.08 0.05 

0.51 

0.05 
0.37 

19.97 20.48 137.90 482\63~ ~ 

0.13 0.18 2~7~:~/,>'10 
0.53 0.37 

3 0.04 
0.24 

0.01 
0.09 

0.07 
0.49 

0.90 1. 2/113~90 48'<~V 
0.05 o.~~ I 20.~0.00 >10 
0.33 0.82 [37.90 4ff2~63 

/~\ ~ 
1. 71 2 . 69 8 . 85 4 . 40 13 "~ 5 2 0 . 0 0 }O . 00 

11.78 18.56 61. 04

1A
3 0 . 33X1 . 38 e-7-.'~482. 63 

1.65 2.53 12.10 4.18 1~.28 2~.00 70.00 

11.36 17.47 8~a ~2~)83 ~"~".90 482.63 

0.61 1.02 5.74 ~1.63 7.3)/ 20.00 70.00 
4.21 7.03 39\60 11~2~~84 137.90 482.63 

0.34 O/oO--"'-.2.6~0~ 2.98 20.00 70.00 
2. 35 ~. 01 18;-2'~0 20.55 137.90 482.63 

4 

5 

6 

7 

8 0.34 0\~~2.64 /0.34 2.98 20.00 70.00 
2/.3.5 O. \~ v, 8. ~8'-../ 2.35 20.53 137.90 482.63 

9 0.3~0.00 ~64 0.34 2.98 20.00 70.00 
2 .~5~0" 01VS .18 2.36 20.54 137.90 482.63 

~0.49 o~ 2.89 0.71 3.60 20.00 70.00 
~ ~O 1.4~ 19.96 4.88 24.84 137.90 482.63 

1~ Q~27 0.16 1.42 0.43 1.85 20.00 70.00 
~;;>5 1.12 9.77 2.97 12.73 137.90 482.63 

12 0.23 0.11 0.69 0.34 1.03 20.00 70.00 
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3.53 

2.69 

7.14 

>10 

>10 

>10 

>10 

>10 

>10 
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14 0.81 0.64 4.07 1.45 5.52 20.00 70.00
5.58 4.45 28.06 10.03 38.09 137.90 482.63

15 1.35 0.65 0.37 2.00 2.37 20.00 70.00
9.34 4.46 2.54 13.80 16.34 137.90 482.63

16 0.36 0.47 1.50 0.83 2.33 20.00 70.00

2.51 3.23 10.31 5.74 16.05 137.90 482.63

9.86

>10

>10

17 0.28 0.35 1.28 0.63 1.91 20.00 70.00
1.95 2.40 8.81 4.36 13.17 137.90 482.63

<
18 0.51 0.81 1.34 1.33 2.66 20.00 70.,o0

3.53 5.62 9.21 9.15 18.36 137.90 48,2.6"3

19 0.74 0.97 1.78 1.71 3.49 20.00 70,.00\1
5.13 6.65 12.27 11.78 24.05 137.:40 482.63

20 0.73 1.01 1.97 1.74 3.71/,20.00 70.00
5.04 6.97 13.57 12.01 25.58 '-37.90 482.6.3-

21 0.17 0.29 0.72 0.46 1.1rP,8 20 .00 0 7-0-.0Q0-
1.19 1.98 4.97 3.17 /-8.1ý4 r3-7-.90 482.63

22 0.72 0.36 0.09 1.08 1.17 F20 0/70.00
4.97 2.48 0.64 7-.-.46 8.10 137.90 482.63

Min MS: 2.686, Locati/on: 5, Combinati~n Pin+Pb+Q

>10

>10

1 2-394
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14 

15 

16 

17 

18 

19 

20 

21 

22 

Min MS: 

I 2-394 

0.81 
5.58 

1. 35 
9.34 

0.36 
2.51 

0.64 
4.45 

0.65 
4.46 

0.47 
3.23 

0.28 0.35 
1.95 2.40 

0.51 0.81 
3.53 5.62 

0.74 0.97 
5.13 6.65 

0.73 1.01 
5.04 6.97 

0.17 0.29 
1.19 1.98 

4.07 1.45 
28.06 10.03 

0.37 2.00 
2.54 13.80 

1. 50 
10.31 

1. 28 
8.81 

1. 34 
9.21 

0.83 
5.74 

0.63 
4.36 

1. 33 
9.15 

5.52 20.00 70.00 
38.09 137.90 482.63 

2.37 20.00 70.00 
16.34 137.90 482.63 

2.33 20.00 
16.05 137.90 

1. 91 
13.17 

20.00 
137.90 

70.00 
482.63 

70.00 
482.63 

2.66 20. 00 7~.~0 
1 8 . 3 6 13 7 • 90 4 82 . 6'3 

. ~ 

9.86 

>10 

>10 

>10 o 
>10 

1. 78 1.71 3.49 20.00 70,.00 >10 
0- "-

12.27 11.78 24.05 137 /90~82. 63 

1.97 1.74 
13 . 57 12 . 0 1 2 5 . 5 8 [l3 7 . 90 4 82 . 6.3 . 

0.72 0.46 1.(,8120.00~7'0_._0_0/' >10 
4. 97 8. \14 n~-._9~ . 63 

o . 72 0 . 36 0 . 09 1. 08 1. 1 7 r2.0--:..~.O ~7 0 . 00 
4 . 97 2 . 4 8 0 . 64 7-._4 6 8 . 1 0 13 7 . 90 4 8 2 . 63 

>10 

2.686, Locat~ ~mpinati~~ Pm+Pb+Q 
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Table 2-184. Load Combination 104, Minimum External Pressure,
Normal Conditions of Transport - Model AOS-050

Load Cases: 101, 201, 202, 211
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 414 kPa (60 psia)
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.20 1.70 0.16 2.90 3.06
8.24 11.74 1.10 19.98 21.07

2 0.08 0.05 0.21 0.13 0.35
0.54 0.37 1.47 0.91 2.3,8'

3 0.04 0.01 0.15 0.05 0.20
0.25 0.09 1.05 0.34 1.140

4 1.78 2.81 1.01 4.59 5.60
12.29 19.36 6.96 /3-1-6-5 38.60

5 1.69 2.61 1.13 ,-4,31 45.4,4

Sm

20.00
137.Z 90

>10

.63

/70.00

482.63
5.54

11.69 18.00
.00 70.00
.90 482.63

5.97

6 0.62 1.03
4.29 7.08

XI5 20.00 70.00
80 137.90 482.63

>10

7 0.34
2.37

0.50 20.00 70.00
3.43 137.90 482.63

>10

8 •25ý/ 00.34 0.50 20.00 70.00
05 2.37 3.42 137.90 482.63

>10

9 ,0.15 0.35 0.50 20.00 70.00
1.04 2.38 3.42 137.90 482.63

>10

%V 6 0.28 0.79 1.06 20.00 70.00
.76 1.91 5.43 7.33 137.90 482.63

>10

11 0.17 0.32 0.46 0.78 20.00 70.00
1.19 2.20 3.18 5.38 137.90 482.63

>10

12 0.27 0.11 0.48 0.38 0.86 20.00 70.00
1.85 0.78 3.28 2.64 5.91 137.90 482.63

>10

AOS RadioactiveMaterial Transport Packaging System Safety Analysis Report
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Table 2-184. Load Combination 104, Minimum External Pressure, 
Normal Conditions of Transport - Model AOS-050 

Load Cases: 101, 201, 202, 211 
10QOF Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 414 kPa (60 psia) 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Loc Pm Pb Q Pm+Pb Pm+Pb+Q Sm A MS 

-- ~~~~ --
1.20 1.70 0.16 2.90 3.06 20.00 70.~0 9.;S 

8 . 24 11 . 74 1 . 10 19 . 98 21 . 07 13 pO~8 2 . 6'3) ) 

0.08 0.05 0.21 0.13 0.35/1 ~O . '~OO/ J'0 
o . 54 0 . 37 1. 47 0 . 91 2 . 3.8 il3 7 . 9 (')~ 2 . 6-3/ . 

0.04 0.01 0.15 0.05 0.60 ~o.oo 7'0-:-00 >10 
0.25 0.09 1. 05 O. 3v:1 J~o 137-:-90~. 63 . 

1. 7 8 2 . 81 1. 01 4 . 5 9 5 . 6 0 r2·0,.J2.2,,/7 0 . 0 0 5 . 54 
12.29 19.36 6. 96/H-:-6-5 3~0 ~. 90 482.63 

1. 69 2.61 1.1.3 A"!'< 31\ 5.4-4 2.0.00 70.00 
11. 69 1'8. 00 ~' Vi 69 L.7 . 49'yin. 90 482.6' 

o . 62 1. 03 0 . 5-2 1 <05~£ 20 . 00 70 . 00 
4 . 2 9 7 . 08 3 . 4 3~ 1 . 3~ 14. 80 137 . 90 4 82 . 63 

0.34 0.00 0~5 ~~3j 0.50 20.00 70.00 

1 

2 

3 

4 

5· 

6 

7 

5.97 

>10 

>10 
2.37 0.0~1.0~.~8 3.43 137.90 482.63 

8 0/.3,4 0 . 00 Va . J.l5Jo . 34 0 . 50 20 . 00 70 . 00 >10 
~.3~0.GO ~05 2.37 3.42 137.90 482.63 

9 ~O.~~ ~,~~~.'5 0.35 0.50 20.00 70.00 

l~~:\Ve :::: :::: :::: '::::: 4::::: 
,~,.76 1.91 5.43 7.33 137.90 482.6' 

11 0.2? 0.17 0.32 0.46 0.78 20.00 70.00 

12 

2~OO 1.19 2.20 3.18 5.38 137.90 482.63 

0.27 
1. 85 

0.11 
0.78 

0.48 
3.28 

0.38 
2.64 

0.86 20.00 70.00 
5.91 137.90 482.63 
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>10 

>10 

>10 
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13 0.86 0.92 0.57 1.78 2.35
5.90 6.37 3.95 12.27 16.21

20.00 70.00
137.90 482.63

14 0.84 0.68 0.49 1.52 2.01 20.00 70.00
5.80 4.67 3.40 10.47 13.88 137.90 482.63

15 1.48 0.79 1.17 2.27 3.44 20.00 70.00
10.20 5.45 8.09 15.65 23.74 137.90 482.63

>10

>10

>10

16 0.44 0.58 0.41 1.03 1.44 20.00 70.00
3.07 4.02 2.86 7.09 9.94 137.90 482.63

<
17 0.34 0.43 0.24 0.77 1.01 20.00 70.o0o

2.35 2.94 1.69 5.29 6.98 137.90 48"2.6"3\

18 0.59 0.92 0.11 1.51 1.62 20.00 70,.00
4.04 6.35 0.76 10.38 11.14 137.48 482."6-3

19 0.86 1.14 0.16 2.00 2.17,/I 2 0\%0 70.*00
5.93 7.89 1.14 13.82 14.96" 137.9-0 48.63-

20 0.82 1.16 0.35 1.98 2.32 20.00 7-0-.900-
5.62 8.02 2.39 13.64 16. 102 3-7-.90 .482.63

21 0.20 0.31 0.03 0.51 0.54 p2.0.00  70.00
1.35 2.15 0.22 3-.-50 3.72 137.90 482.63

22 0.77 0.39 0.L06/ 141. 16 \1.2i.2 2.
5.28 2.70 0OA' 797 8.3\9 37.90 . 482.63

Min MS: 5.535, Location,; 4, ýComilafrnation: Pm±Pb

>10

>10

>10

1 2-396
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13 0.86 0.92 
5.90 6.37 

14 0.84 0.68 
5.80 4.67 

15 1. 48 0.79 
10.20 5.45 

16 0.44 0.58 
3.07 4.02 

17 0.34 0.43 
2.35 2.94 

18 0.59 0.92 
4.04 6.35 

19 0.86 1.14 
5.93 7.89 

20 0.82 1.16 
5.62 8.02 

21 0.20 0.31 
1. 35 2.15 

22 0.77 0.39 
5.28 2.70 

Min MS: 5.535, 

I 2-396 

0.57 1. 78 2.35 20.00 70.00 >10 
3.95 12.27 16.21 137.90 482.63 

0.49 1. 52 2.01 20.00 70.00 >10 
3.40 10.47 13.88 137.90 482.63 

1.17 2.27 3.44 20.00 70.00 >10 
8.09 15.65 23.74 137.90 482.63 

0.41 1. 03 1.44 20.00 70.00 >10 
2.86 7.09 9.94 137.90 482.63 0 
0.24 0.77 . 1. 01 20.00 7 S-.-20 >10 
1. 69 5.29 6.98 

137.90 \~.~~ 
0.11 1. 51 1. 62 20.00 70,00 >1' 
0.76 10.38 " " 11.14 137 1'90~82. 6.:3 

0.16 2.00 2.17/12(~0 '~00 >10 
1.14 13.82 14.% 037.90 482.63/ 

1.98 2.(2 \ 20. 00~7'0_._0.0 >10 0.35 
2.39 13 . 6~ b 2 1"3Q ••• 9O .4 8 2 . 63 

0.03 O. 51 ~4 r2·'l..'!.0.0C >10 

o . 22/3 ... 50 3 . 72 \7 . 90 482 . 63 

>10 0.06 1.16 1.:22 20.00 70.00 

(2 () 97 8. 3~1,j7 . 90 482.63 

Location~±nation' Pm+Pb 
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Table 2-185. Load Combination 105, Cold Environment with Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-050

Load Cases: 105, 201, 202, 211
-40°F Ambient, Maximum Decay Heat
Maximum Internal Pressure, 414 kPa (60 psia)
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.20 1.70 0.18 2.90 3.07
8.24 11.74 1.22 19.98 21.19

2 0.08 0.05 0.23 0.13 0.36
0.54 0.37 1.60 0.91 2.5,1Z

3 0.04 0.01 0.17 0.05 0.(22
0.25 0.09 1.15 0.34 1

4 1.78 2.81 0.41 4.59 5. 000
12.29 19.36 2.82 3-176-5 34.47

5 1.69 2.61 0.4.5 -4,3 4.7,5

Sm

20.
137/

>10

/70.00
482.63

5.54

11.69 18.00
.0.00 70.00
7.90 482.63

5.97

6 0 62 1.03
4.29 7.08

,56 20.00 70.00
50 137.90 482.63

>10

7 0.34
2.37

0.48 20.00 70.00
3.30 137.90 482.63

>10

8 1/4-,/ 0.34 0.48 20.00 70.00
94 2.37 3.31 137.90 482.63

>10

9 ,0.13 0.35 0.48 20.00 70.00
0.92 2.38 3.30 137.90 482.63

>10

•26 0.46 0.79 1.25 20.00 70.00
76 3.18 5.43 8.61 137.90 482.63

>10

11 0.17 0.34 0.46 0.80 20.00 70.00
1.19 2.34 3.18 5.52 137.90 482.63

>10

12 0.27 0.11 0.48 0.38 0.87 20.00 70.00
1.85 0.78 3.33 2.64 5.97 137.90 482.63

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-185. Load Combination 105, Cold Environment with Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-050 

Load Cases; 105, 201, 202, 211 
-40°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 414 kPa (60 psia) 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
:m ~" '~S 

1.20 1.70 0.18 2.90 3.07 20.00 70.--QO' ~.~ 

Pb Q Pm+Pb Pm+Pb+Q Loc Pm 

1 

2 

8 . 24 11 . 74 1 . 22 1 9 . 98 2 1 . 19 13 y.1b~8 2 . 6'3) ) 

o . 08 0 . 05 0 . 23 0 . 13 0 . 3 6~ 2~0 0 7'0 . 00 > 1 0 
0.54 0.37 1. 60 0.91 2.5.' 037. 9'0~2'6'3/ 

0.04 0.01 0.17 0.05 0.k2lo.00 TO-;-(}O >10 

0.25 0.09 1.15 O. 3KJ4. k9 137-:-9'O~ .'63 
3 

1.78 2.81 0.41 4.59 5.'00 r2·0-._~0.00 5.54 
12 . 29 19 . 3 6 2 . 8 2 /3~1-:-6-5 3~ 7 ~ . 90 482 . 63 

4 

1.69 2.61 0.4.5/0:,31\ 4.7'5 2.0.00 70.0C 
11.69 18.00 3~8 ~16;~2.77~r37.90 482.63 

0; 62 1. 03 ~~ 1<6-5~-:? 20.00 70.00 

5 

6 

4.29 7.08 2.13~1.3) 13.50137.90482.63 

~:;~ ~:~~~~ ~:~~ 1;~:~: 4;~:~~ 

8 (n~:::~~ ~(~ ~:~~ ~:~~ 1~~:~~ 4~~:~~ 
9 \O.~~ :,\,0 ~.13 0.35 0.48 20.00 70.00 

2.t;7\ ~2 0.92 2.38 3.30 137.90 482.63 

1~~3 0.';: 0.46 0.79 1.25 20.00 70.00 

7 

,~67 1.76 3.18 5.43 8.61 137.90 482.63 

11 0.2? 0.17 0.34 0.46 0.80 20.00 70.00 

12 

2 .,0 0 1. 1 9 2 . 3 4 3 . 1 8 5 . 52 13 7 . 9 0 4 82 . 6 3 

0.27 
1. 85 

0.11 
0.78 

0.48 
3.33 

0.38 
2.64 

0.87 20.00 70.00 
5.97 137.90 482.63 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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>10 

>10 

>10 

>10 

>10 

>10 

>10 
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13 0.86 0.92 0.54 1.78 2.32 20.00 70.00 >10
5.90 6.37 3.71 12.27 15.98 137.90 482.63

14 0.84 0.68 0.42 1.52 1.94 20.00 70.00 >10
5.80 4.67 2.89 10.47 13.37 137.90 482.63

15 1.48 0.79 0.05 2.27 2.32 20.00 70.00 >10
10.20 5.45 0.36 15.65 16.01 137.90 482.63

16 0.44 0.58 0.16 1.03 1.18 20.00 70.00 >10
3.07 4.02 1.08 7.09 8.16 137.90 482.63

17 0.34 0.43 0.13 0.77 0.89 20.00 70.00 >10
2.35 2.94 0.87 5.29 6.16 137.90 4 8'. 6 -\3

18 0.59 0.92 0.18 1.51 1.68 20.00 70,.00 >1O\
4.04 6.35 1.21 10.38 11.59 137.40 482.63

19 0.86 1.14 0.17 2.00 2.17, 20.o0 70.0 >1
5.93 7.89 1.16 13.82 14.98 137.9,\ 482.O6.3 )

20 0.82 1.16 0.37 1.98 2. (315 20.00 \7-0-U0 >10.
5.62 8..02 2.54 13.64 16.117 r3-7-.-90 482.63

21 0.20 0.31 0.13 0.51 0.64 [-2.-00/70.00 >10
1.35 2.15 0.89 3-..50 4.39 137.90 482.63

22 0.77 0.39 0.06 1.16 1.211 20.00 70.00' >10
.5.28 2.70 0.4' A 97 8.37\\\,A7.90 482.63

Min MS: 5.535, Location: 4, CombiSnation: Pm+Pb

2-398 AOS Radioactive Material Transport Packaging System Safety Anm
for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Pack

alysis Report
ages, Rev. B

13 0.86 0.92 0.54 1. 78 2.32 20.00 70.00 >10 
5.90 6.37 3.71 12.27 15.98 137.90 482.63 

14 0.84 0.68 0.42 1. 52 1. 94 20.00 70.00 >10 
5.80 4.67 2.89 10.47 13.37 137.90 482.63 

15 1. 48 0.79 0.05 2.27 2.32 20.00 70.00 >10 
10.20 5.45 0.36 15.65 16.01 137.90 482.63 

16 0.44 0.58 0.16 1. 03 1.18 20.00 70.00 >10 
3.07 4.02 1. 08 7.09 8.16 137.90 482.63 0 

17 0.34 0.43 0.13 0.77 0.89 20.00 70.~0 >10 
2.35 2.94 0.87 5.29 6.16 

137.90 <:{.~~ 
18 0.59 0.92 0.18 1. 51 1.68 20.00 70,.00 >10 

4.04 6.35 1. 21 10.38 " "-11. 59 1:~(/90~82. 6-3 

19 0.86 1.14 0.17 2.00 2.17/1 20'.-9 0 7t.0~) >10 
5.93 7.89 1.16 13.82 14.98 ,",7.~82.6/ 

20 0.82 1.16 0.37 1. 98 2 .~5 \20.00 "7-0_._0.0 >10. 
5.62 8 .. 02 2.54 13'6~7 n7-. .. 9~.63 

21 0.20 0.31 0.13 0.51 0.64 12.0~0~70.00 >10 
1. 35 2.15 o . 89/-. .5 0 4 . 39 13 7 . 90 482 . 63 

22 0.77 0.39 o . 06 1. 16 1. 2,1 \0 . 00 70.00' >10 
5.28 2.70 OAO (}97 8.3~17.90 482.63 

Min MS: 5.535, Locatlon: , Co rnatlon: Pm+Pb ~~ .. 
\/ 
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Table 2-186. Load Combination 106, Maximum Pressure, Hot Environment,
Normal Conditions of Transport - Model AOS-050

Load Cases: 101, 201, 203, 211
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 414 kPa (60 psia)
Maximum Increased External Pressure, 140 kPa (20 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.20 1.70 0.16 2.90 3.06
8.29 11.74 1.10 20.02 21.12

2 0.09 0.05 0.21 0.14 0.35
0.59 0.37 1.47 0.96 2.4,3

3 0.04 0.02 0.15 0.06 0.2
0.30 0.11 1.05 0.41 \l.47

4 1.95 3.12 1.01 5.07< 6.08
13.42 21.53 6.96 3-4-9-5 41.91

5 1.90 2.90 1.13 -4,81 5.9-4

Sm

20.00
137.• 90,

>10
.63

/70.00
482.63

4.92

13.12 20.01
0,.00 70.00
7.90 482.63

5.24

6 0.71 1.19
4.91 8.20

,,TC 20.00 70.00
53 137.90 482.63

>10

7 0.41
2.80

0.56 20.00 70.00
3.86 137.90 482.63

>10

8 /115-/ 0.41 0.56 20.00 70.00
05 2.80 3.85 137.90 482.63

>10

AO.15 0.41 0.56 20.00 70.00
1.04 2.81 3.85 137.90 482.63

>10

I.v22 0.28 0.78 1.06 20.00 70.00
.51 1.91 5.39 7.30 137.90 482.63

>10

11 0.17 0.32 0.47 0.79 20.00 70.00
1.20 2.20 3.25 5.45 137.90 482.63

>10

12 0.34
2.37

0.25 0.48 0.59 1.06 20.00 70.00
1.70 3.28 4.06 7.34 137.90 482.63

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-186. Load Combination 106, Maximum Pressure, Hot Environment, 
Normal Conditions of Transport - Model AOS-050 

Load Cases: 101. 201, 203, 211 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 414 kPa (60 psia) 
Maximum Increased External Pressure, 140 kPa (20 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc Pm Pb Q Pm+Pb Pm+Pb+Q Sm ~ MS 

1. 20 1. 70 0.16 . 2. 90 ---;~~~ 20. ~~ ~~~~9. ii 1 

8 . 29 11 . 74 1 . 10 20 . 02 21 . 12 13pO~8 2 . 6'3) ~ 

0.09 0.05 0.21 0.14 o. 35t~Q.O 7'0,,-00/ J 'O 
0.59 0.37 1.47 0.96 2.4B 137.9B~2.6J~ . 

2 

3 o . 0 4 0 . 02 0 . 15 0 . 0 6 0 . ~ 1 2 0 . 0 0 1'0-;-00 > 1 0 
0.30 0.11 1.05 0.4~~7 137~90~.63 

1. 95 3 . 12 1. 01 5 . 0 ~~A ~ .? 8 f2·0-._~ 0 . 00 4 . 92 
13.42 21.53 6. 96/3'4--:-9'5l~1 ~. 90 482.63 

4 

1 . 90 2 . 90 1 . 1,3 ~;\ 81 5 . 9'4 2,0 . 00 70 . 00 5 . 24 
13,12 20,01 ~' ~!14 40~~t37'90 482,63 

5 

o . 7 1 1. 19 0 . 5~ 1 <9 O~;A 0 20 . 00 70 . 00 
4.91 8.20 3.43~3.1) 16.53137.90482.63 

6 

~::~ ~: ~~~~N'S:1 ~: ~~ 1~~: ~~ 4~~: ~~ 
8 0/.'4.1 0 . 00 Va. 1'5Jo . 41 0 . 56 2 0 . 00 70 . 00 

7 

~.8~0.OO (05 

9 \O'~f~O"..o~ '0.15 
2.t;0 0.O.~V1.04 

1~~j6 02 0,2g 

'" ~88 1. 51 1. 91 

11 O.Sp 0.17 0.32 
2 .,0 5 1. 2 0 2 . 2 0 

12 0.34 
2.37 

0.25 
1. 70 

0.48 
3.28 

2.80 

0.41 
2.81 

0.78 
5.39 

0.47 
3.25 

0.59 
4.06 

3.85 

0.56 
3.85 

1. 06 
7.30 

0.79 
5.45 

137.90 

20.00 
137.90 

20.00 
137.90 

20.00 
137.90 

1.06 20.00 
7.34 137.90 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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482.63 

70.00 
482.63 

70.00 
482.63 

70.00 
482.63 

70.00 
482.63 

>10 

>10 

>10 

>10 

>10 

>10 

>10 
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13 0.91 0.99 0.57 1.90 2.47 20.00 70.00 >10
6.27 6.84 3.95 13.11 17.06 137.90 482.63

14. 0.88 0.69 0.49 1.58 2.07 20.00 70.00 >10
6.08 4.78 3.40 10.87 14.27 137.90 482.63

15 1.53 0.76 1.17 2.29 3.47 20.00 70.00 >10
10.57 5.25 8.09 15.82 23.90 137.90 482.63

16 0.48 0.63 0.41 1.11 1.52 20.00 70.00 >10
3.29 4.33 2.86 7.62 10.48 137.90 482.63

17 0.36 0.47 0.24 0.84 1.08 20.00 70/.ý00 >10
2.52 3.27 1.69 5.78 7.47 137.90 48'2.6N3

18 0.61 0.97 0.11 1.58 1.69 20.00 70,.00 >10
4.20 6.67 0.76 10.87 11.63 137.48 482

19 0.89 1.17 0.16 2.06 2.23 / 20p00 70.00 >10

6.14 8.07 1.14 14.20 15.34 '137.90 482.6.3

20 0.83 1.18 0.35 2.01 2.(36 ý20.00\7-0_0.0 >10

5.71 8.15 2.39 13.86 /16.24 r3-7-.90 482.63

21 0.29 0.38 0.03 0.68 0.71 f--2,0.0 / 70.00' >10
2.01 2.65 0.22 4-._66 . 4.88 137.90 482.63

22 0.79 0.39 0.06 01.18 1,24 20.00 70.00 >10
5.48 2.68 0/4•2 8>16 8.58 1/37.90 482.63

Min MS: 4.918, Location: 4, Co.--nation: Pm+Pb

2-400 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

0.91 
6.27 

0.88 
6.08 

1. 53 
10.57 

0.48 
3.29 

0.36 
2.52 

0.61 
4.20 

0.89 
6.14 

0.83 
5.71 

0.29 
2.01 

0.79 
5.48 

0.99 
6.84 

0.69 
4.78 

0.76 
5.25 

0.63 
4.33 

0.47 
3.27 

0.97 
6.67 

1.17 
8.07 

1.18 
8.15 

0.38 
2.65 

0.39 
2.68 

Min MS: 4.918, 

0.57 1. 90 
3.95 13.11 

0.49 1.58 
3.40 10.87 

1.17 
8.09 

0.41 
2.86 

2.29 
15.82 

1.11 
7.62 

2.47 20.00 70.00 
17.06 137.90 482.63 

2.07 20.00 70.00 
14.27 137.90 482.63 

3.47 20.00 70.00 
23.90 137.90 482.63 

1. 52 20.00 70.00 
10.48 137.90 482.63 

>10 

>10 

>10 

>10 o 
0.24 0.84 1. 0 8 2 0 . 0 0 7 s".-.2 0 > 1 0 

1;·;~ :;;~~~ S;0~~lG 
( ."" \' ~ 

o . 16 2 . 0 6 2 . 2 3./1 2 0'-.-.2 0 9--l2 . 0 0 . » 1 0 
1.14 14.20 15.34 <137.9'0 482>63/ ) 

0.35 2.01 2 .~6 120. 00~"l-0 .. _0,0/ >10 

2.39 13.8~1'ZJ4 n-7-.. 9~.63 

o . 03 0 . 68 0 . 71 12.0~0 ~7 0 . 00 . > 1 0 
o .22/4, .. 66 4 . 88 \7 . 90 482 . 63 

0.06 1.18 1.24 20.00 70.00 ( (;16 8.5~y{7.90 482.63 

1. 69 5.78 

0.11 1. 58 
0.76 10.87 

>10 

Location~ination' Pm+Pb 

\) 
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Table 2-187. Load Combination 107, Maximum Pressure, Cold Environment,
Normal Conditions of Transport - Model AOS-050

Load Cases: 105, 201, 203, 211
-40°F Ambient, Maximum Decay Heat
Maximum Internal Pressure, 414 kPa (60 psia)
Maximum Increased External Pressure, 140 kPa (20 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.20 1.70 0.18 2.90 3.08
8.29 11.74 1.22 20.02 21.24

2 0.09 0.05 0.23 0.14 0.37
0.59 0.37 1.60 0.96 2.56e

3 0.04 0.02 0.17 0.06 0.(23
0.30 0.11 1.15 0.41 1.56'

4 1.95 3.12 0.41 5.07< 5.48
13.42 21.53 2.82 3,49.5 37.77

5 1.90 2.90 0.45 -4 81ý 5.25

Sm

2
13

>10
63

/70.00
482.63

4.92

13.12 20.01
"'0.00 70.00
37.90 482.63

5.24

6 0.71 1.
4.91 8.

20.00 70.00
137.90 482.63

>10

7 0.41
2.80

0.54 20.00 70.00
3.73 137.90 482.63

>10

0\.o0 V/ 0.i'4-/ 0.41 0.54 20.00 70.00 >10
0.00 D/94 2.80 3.74 137.90 482.63

"0,.00 0.13 0.41 0.54 20.00 70.00 >10
0.02, 0.92 2.81 3.73 137.90 482.63

0\2 0.46 0.78 1.24 20.00 70.00 >10
,1.51 3.18 5.39 8.57 137.90 482.63

0.17 0.34 0.47 0.81 20.00 70.00 >10

1.20 2.34 3.25 5.58 137.90 482.63

12 0.34 0.25 0.48 0.59 1.07 20.00 70.00
2.37 1.70 3.33 4.06 7.40 137.90 482.63

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-187. Load Combination 107, Maximum Pressure, Cold Environment, 
Normal Conditions of Transport - Model AOS-050 

Load Cases: 105, 201, 203, 211 
-40°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 414 kPa (60 psia) 
Maximum Increased External Pressure, 140 kPa (20 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

1.:: 1.:: 0.1: ":~:: ~m+;~~~ 20.~~ ~~.~ 
8.29 11.74 1. 22 20.02 21. 24 13y90~82. 6'3) ~ 

Loc 

1 

2 o . 09 0 . 05 0 . 23 0 . 14 0 . 37/1 2~0 0 7'0 . 00 > 1 0 

0.59 0.37 1. 60 0.96 2.5.6 Q37. ~O~82':-6'/ 

o . 04 0 . 02 0 . 1 7 0 . 0 6 0 . ~ 3 ~ 0 . 00 Tt}-;-00 > 10 

0.30 0.11 1.15 O. 4~1' 56 137-:-9·0 482.63 

3 

1.95 3.12 0.41 5.07 5.48 r2-B---~.OO 4.92 
13.42 21.53 2. 82/3'4-:-9.5 3~7 ~. 90 482.63 

4 

1.90 2.90 0.45 /,!.'81\ 5.2§ 20.00 70.00 
13 .12 20.01 3/08 0114 L.6. 22"v(37. 90 482.63 

0.71 1.19 ~-<- 1<90~£ 20.00 70.00 
4.91 8.20 2.13~3.1) 15.23137.90482.63 

0.41 0.00 O~3~0\4} 0.54 20.00 70.00 
2.80 0.0~0.92 2.81 3.73 137.90 482.63 

0/.'4.1 0 . 00 Va. 111 0 . 41 0 . 54 20 . 00 70 . 00 

5 

6 

7 

8 

~.~~O.GO \(94 2.80 3.74137.90482.63 

9 \0 . 4\{~0'\0 ~ '(:) . 13 0 . 41 0 . 54 20 . 00 70 . 00 

:2 'DO 0 . O.~ Vo . 92 2 . 81 3 . 73 13 7 . 90 482 . 63 

1~~J6 o.J 0.46 0.78 1.24 20.00 70.00 
'" ~8 8 1. 51 3 . 18 5 . 39 8 . 57 13 7 . 90 482 . 63 

11 0.3p 0.17 0.34 0.47 0.81 20.00 70.00 
2.,05 1.20 2.34 3.25 5.58137.90482.63 

12 0.34 
2.37 

0.25 
1. 70 

0.48 
3.33 

0.59 
4.06 

1.07 20.00 70.00 
7.40 137.90 482.63 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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>10 

>10 

>10 

>10 

>10 
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13 0.91 0.99 0.54 1.90 2.44 20.00 70.00
6.27 6.84 3.71 13.11 i6.82 137.90 482.63

14 0.88 0.69 0.42 1.58 2.00 20.00 70.00
6.08 4.78 2.89 10.87 13.76 137.90 482.63

15 1.53 0.76 0.05 2.29 2.35 20.00 70.00
10.57 5.25 0.36 15.82 16.18 137.90 482.63

>10

>10

>10

16 0.48 0.63 0.16 1.11 1.26 20.00 70.00
3.29 4.33 1.08 7.62 8.70 137.90 482.63

17 0.36 0.47 0.13 0.84 0.96 20.00 70.,00

2.52 3.27 0.87 5.78 6.65 137.90 48'2.6'3\

18 0.61 0.97 0.18 1.58 1.75 20.00 70..00
4.20 6.67 1.21 10.87 12.08 137 .8' 482.6,3

19 0.89 1.17 0.17 2.06 2.23/< 2 0.00 70.00
6.14 8.07 1.16 14.20 15.37 '137.90 482.6.3-

20 0.83 1.18 0.37 2.01 2.(38 20 .0 0\7-0-.0.0-

5.71 8.15 2.54 13.86 1 6.139 r3-7-.-90 482.63

21 0.29 0.38 0.13 0.68 0.80 i2.o. 00_o/70..00
2.01 2.65 0.89 4-.-66 5.55 137.90 482.63

22 0.79 0.39 0.00 1.8 1.2,4 20.00 70.00

>10

>10

>10

5.48 2.68 7.90 482.63 0
Min MS: 4.918, Pm+Pb

12-402 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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13 0.91 0.99 
6.27 6.84 

14 0.88 0.69 
6.08 4.78 

15 1. 53 0.76 
10.57 5.25 

16 0.48 0.63 
3.29 4.33 

17 0.36 0.47 
2.52 3.27 

18 0.61 0.97 
4.20 6.67 

19 0.89 1.17 
6.14 8.07 

20 0.83 1.18 
5.71 8.15 

21 0.29 0.38 
2.01 2.65 

22 0.79 0.39 
5.48 2.68 

Min MS: 4.918, 

I 2-402 

0.54 1. 90 2.44 20.00 70.00 >10 
3.71 13.11 i6.82 137.90 482.63 

0.42 1. 58 2.00 20.00 70.00 >10 
2.89 10.87 13.76 137.90 482.63 

0.05 2.29 2.35 20.00 70.00 >10 
0.36 15.82 16.18 137.90 482.63 

0.16 1.11 1. 26 20.00 70.00 >10 
1. 08 7.62 8.70 137.90 482.63 0 
0.13 0.84 0.96 20.00 7~.~0 >10 
0.87 5.78 6.65 

137.90 i(H'~ 
0.18 1. 58 1.75 20.00 70,.00 >1(') 

"-1:21 10.87 12.08 137 A'0~82. 6-3 

0.17 2.06 2.23/1 ~,~O ~O~) >lO 
1.16 14.20 15.37 0137.9<J 482.63/ 

2.01 2 .~8 120. 00~"l-0_._0_0 >10 0.37 
2.~4 13.8RB9 n·7· .. 90 482.63 

~\ ~ 
0.13 0.68 o. 80 12.0<0~70 .. 00 >10 
o . 89/4-._66 5 . 55 \7 . 90 482 . 63 

>10 0.06 <)'8 1.2~ 20.00 70.00 
040 8)16 8.56 1':{7.90 482.63 

~~ .. Pm+Pb Locatlon: , Co rnatlon: 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

• 

• 

• 



Table 2-188. Load Combination.215, Compression Load,
Normal Conditions of Transport - Model AOS-050

Load Cases: 215, 101, 201, 211
Compression Load (5x weight)
100°F Ambient, Maximum Decay Heat
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.24 1.78 0.16 3.02 3.18

8.58 12.25 1.10 20.83 21.93

2 0.12 0.05 0.21 0.17 0.38
0.80 0.37 1.47 1.17 2.64'

3 0.08 0.03 0.15 0.11 0.(26
0.55 0.19 1.05 0.73 1. '9

1.89 2.99 1.01 4.88 55.89
13.04 20.62 6.96 3-366 40.62

5 1.83 2.78 1.1,3 -4,62) 5.7,5

Sm

20.
1

>10
63

,/70.00
482.63

5.14

12.64 19.18
.00 70.00
.90 482.63

5.50

6 0.70 1.08
4.80 7.42

/27 20.00 70.00
64 137.90 482.63

>10

7 0.41
2.80

0.56 20.00 70.00
3.86 137.90 482.63

>10

0 \0 0 0.1/5-/ 0.39 0.54 20.00 70.00 >10
\0.00 (/05 2.68 3.73 137.90 482.63

0.0 0 0.15 0.39 0.54 20.00 70.00 >10\ \V

0.0> 1.04 2.67 3.70 137.90 482.63

0.22 0.28 0.76 1.04 20.00 70.00 >10
>1.53 1.91 5.26 7.17 137.90 482.63

0.18 0.32 0.47 0.79 20.00 70.00 >10
1.26 2.20 3.25 5.45 137.90 482.63

12 0.26 0.16 0.48 0.42 0.90 20.00 70.00
1.82 1.08 3.28 2.90 6.17 137.90 482.63

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-188. Load Combination.215, Compression Load, 
Normal Conditions of Transport - Model AOS-050 

Load Cases: 215, 101, 201, 211 
Compression Load (5x weight) 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Sm ~ ~S 

1.24 1.78 0.16 3.02 3.18 20.00 70.~0 8.~ 

Pb Q Pm+Pb Pm+Pb+Q Loc Pm 

1 

8 . 58 12 . 25 1 . 10 20 . 83 21 . 93 13 pO~8 2 . 6'3) ) 

o . 12 0 . 05 0 . 21 0 . 1 7 0 . 38/1 ~o 0 7'0 . 00 > 10 
o . 80 0 . 37 1. 47 1. 17 2 . 64 ",7 . ~"~ 2':-63/ 

2 

0.08 0.03 0.15 0.11 0.~6 ~O.OO 7'0-;-00 >10 
0.55 0.19 1.05 0.7~r9 137~90~.63 

3 

l. 89 2.99 l. 01 4. 8~A~ .~9 p·0-._~0. 00 5.14 
13.04 20.62 6.96~~766 4~2 ~.90 482.63 

4 

1.83 2.78 1.J.a /,~62\ 5.7'5 2.0.00 70.0C 

12.64 19.18 ~' V!8~ L9-0.)."vri7 .90 482.63 

0.70 l. 08 O. 5~ 1<r/-------:!:..;~7 20.00 70.00 
4.80 7.42 3.43~2.22 15.64 137.90 482.63 

o . 41 0 . 0 0 0':'-l5 0 . 4> 0 . 5 6 2 0 . 0 0 7 0 . 0 0 
2.80 .0.0~1.0~~8) 3.86 137.90 482.63 

0/'3,9 0 . 00 Va. 1'5Jo . 39 0 . 54 20 . 00 70 . 00 

5 

6 

7' 

8 

~ . ~ ~O . 0,\ (05 2 . 68 3 . 73 137 . 90 482. 63 

9 "0.3~~ ~,~~~0.15 0.39 0.54 20.00 70.00 

1~\\v' :::: :::: :::: '::::: 4::::: 
,~'.53 1.91 5.26 7.17 137.90 482.63 

11 0.2J 0.18 0.32 0.47 0.79 20.00 70.00 
1.~9 1.26 2.20 3.25 5.45 137.90 482.63 

12 0.26 
l. 82 

0.16 
l. 08 

0.48 
3.28 

0.42 
2.90 

0.90 20.00 
6.17 137.90 
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70.00 
482.63 

5.50 

>10 

>10 

>10 

>10 

>10 

>10 

>10 
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13 0.89 0.97 0.57 1.86 2.43 20.00 70.00
6.17 6.66 3.95 12.83 16.78 137.90 482.63

14 0.87 0.70 0.49 1.57 2.06 20.00
6.02 4.81 3.40 10.82 14.23 137.90

70.00
482.63

>10

>10

8.3915 2.13 0.70 1.17 2.83 4.00 20.00 70.00
14.68 4.81 8.09 19.49 27.58 137.90 482.63

16 0.54 0.69 0.41 1.23 1.64 20.00 70.00
3.73 4.75 2.86 8.48 11.34 137.90 482.63

17 0.40 0.48 0.24 0.88 1.13 20.00 70.00
2.79 3.29 1.69 6.08 7.77 137.90 4<,8•.6N3,

18 0.58 0.88 0.11 1.46 1.57 20.00 70,.00
4.02 6.06 0.76 10.08 10.84 137/40 482&3,

19 0.86 1.11 0.16 1.98 2.14, 20.%00 7,0.00
5.95 7.68 1.14 13.63 14.77 137.90 482.63-

20 0.87 1.23 0.35 2.10 2.r45 ý20.00\7-0-0.0-
6.02 8.46 2.39 14.48 /16.87 r3-7--.90 482.63

21 0.23 0.31 0.03 0.54 0.57 r-2, 0.0 0  /70.00
1.56 2.17 0.22 -. 73 3.95 137.90"/482.63

22 0.92 0.48 0.0, 1.39 414 2 .00 70.00

10

>10

>10

>10
6.31 3.30 7.90 482.63

Min MS: 5.145, [tion: Pm+Pb

1 2-404
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13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

0.89 
6.17 

0.87 
6.02 

2.13 
14.68 

0.54 
3.73 

0.40 
2.79 

0.58 
4.02 

0.86 
5.95 

0.87 
6.02 

0.23 
1. 56 

0.92 
6.31 

0.97 
6.66 

0.70 
4.81 

0.70 
4.81 

0.69 
4.75 

0.48 
3.29 

0.88 
6.06 

1.11 
7.68 

1. 23 
8.46 

0.31 
2.17 

0.57 
3.95 

0.49 
3.40 

1.17 
8.09 

0.41 
2.86 

0.24 
1. 69 

0.11 
0.76 

0.16 
1.14 

0.35 
2.39 

1. 86 
12.83 

1. 57 
10.82 

2.83 
19.49 

1. 23 
8.48 

0.88 
6.08 

1. 46 
10.08 

1. 98 
13.63 

2.10 
14.48 

2.43 20.00 70.00 
16.78 137.90 482.63 

2.06 20.00 70.00 
14.23 137.90 482.63 

4.00 20.00 70.00 
27.58 137.90 482.63 

1. 64 20.00 70.00 
11. 34 137.90 482.63 

>10 

>10 

8.39 

>10 o 
1.13 20.00 70.~0 >10 
7.77 137.90 481.~3 

~ 
1. 57 20.00 70,.00 >10 

"-
10. 84 1:</9'El~82. 6 

14.77 [37.90 482.63 -

2.'5 120. 00~"1.0_._QO >10 
6.87 n-7-._90 482.63 

'~\ .~ 
0.03 0.54 O. 57 12.o~0~70 .00 >10 

,0 . 22/-._73 3 . 95 IL3 7 . 90 482 . 63 

0.4B O.OB /~,39 1.45 ~.OO 70.00 
3.30 0.,{2 \/ 61 10. 0~:3'7. 90 482.63 

>10 

Min MS: 5.145, Loca~~±nation' Pm+pb 

I 2-404 

\) 
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Table 2-189- Load Combination 216, Rod Drop, Normal Conditions of Transport - Model AOS-050

Load Cases: 216, 101, 201, 211
Rod Drop onto Cask
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.24 1.71 0.16 2.94 3.10
8.52 11.78 1.10 20.30 21.40

2 0.13 0.06 0.21 0.19 0.40

0.87 0.42 1.47 1.29 2.77

3 0.09 0.02 0.15 0.12 0.
0.65 0.15 1.05 0.81 18

4 2.01 3.00 1.01 5.0 1 6\O2
13.85 20.71 6.96 34.56\411.52

5 1.85. 2.62 1.13 4 5\60
12.76 18.06 7.8,1 3-0\.83 38.6-3

Sm

20.00
137.90

0

>10

.00

.63
4.98

0

.00 70.00

.90 482.63
5.71

6 0.87 1.20
6.00 8.26

20.00 70.00
137.90 482.63

>10

7 0.50
3.43

0.65 20.00
4.51 137.90

70.00
482.63

>10

8 0.45 ,0.45 0.60 20.00 70.00
3.10 4.15 137.90 482.63

>10

9 .15 0.43 0.58 20.00 70.00
.04 2.99 4.03 137.90 482.63

>10

,0.22? 0.28 0.80 1.08 20.00
1\4/9 1.91 5,54 7.45 137.90

)/

0.21 0.32 0.51 0.83 20.00
1.42 2.20 3.53 5.74 137.90

70.00
482.63

>10

70.00
482.63

>10

12 C'.28 0.17 0.48 0.45 0.93 20.00 70.00
1.93 1.18 3.28 3.11 6.38 137.90 482.63

>10

13 0.98 1.04 0.57 2.02 2.59 20.00 70.00
6.74 7.16 3.95 13.90 17.84 137.90 482.63

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-189: Load Combination 216, Rod Drop, Normal Conditions of Transport - Model AOS-050 

Load Cases: 216, 101, 201, 211 
Rod Drop onto Cask 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Pm Pb Q Pm+Pb ~~:~~:~ Sm ~~ ~~ 

1. 24 1. 71 0 . 16 2 . 94 3 . 10 20 . 0 0 9~ . 0 0 ~ i::J.9 
Loc 

1 

2 

8.52 11.78 1.10 20.30 21.40 137.90 482\63~ ~ 

0.13 0.06 0.21 0.19 0.40 2~7~:~ ~10 
0.87 0.42 1.47 1.29 2.(;17 13~90 48~~ ) 

0.09 0.02 0.15 0.12 0.27 20.~0.00~ >10 

0.65 0.15 1.05 0.8~.f6 ~276~ 

3 

2.01 3.00 1.01 5.0[ 6~2 20.00 }O.OO 
13.85 20.71 6.96 34. 56~. 52 e.q~.-~482. 63 

1. 8 5, 2 . 6 2 1. 13 4 . 4 7 5'.~ 0 2"e . 0 0 7 0 . 0 0 

4 

5 

12.76 18. 06 ~/I (:30 °) 83 38. 6~V?l. 90 482.63 

0.87 1.20 0.50 2.07 2.567 20.00 70.00 
6.00 8.26 3\43 14 :'2°6~/6s 137.90 482.63 

0.50 o~.~~~ 0.65 20.00 70.00 
3.43 ~ . 0 3 r>oo~V 4 . 51 137 . 90 482. 63 

6 

7 

8 0.45 0\~~.15 /0.45 0.60 20.00 70.00 
3/.1.0 o. \~ \/1.0"5'/ 3.10 4.15 137.90 482.63 

9 0.~3~0.00 {.15 0.43 0.58 20.00 70.00 
2 . 9]~ 0,. 02 VI . 04 2 . 99 4 . 03 13 7 . 90 4 82 . 63 

/,00.59\ ~o~ 0.28 0.80 1.08 20.00 70.00 
~~5 ",,4'9 1.91 5.·54 7.45 13,7.90 482.63 

1~ Q~31 0.21 0.32 0.51 0.83 20.00 70.00 
~;;>1 1.42 2.20 3.53 5.74 137.90 482.63 

12 0.28 0.17 0.48 0.45 0.93 20.00 70.00 
1. 93 1.18 3.28 3.11 6.38 137.90 

13 0.98 1. 04 0.57 2.02 2.59 20.00 
6.74 7.16 3.95 13.90 17.84 137.90 
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482.63 

70.00 
482.63 

4.98 

5.71 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 
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14 0.95 0.77 0.49 1.72 2.21 20.00 70.00
6.56 5.31 3.40 11.87 15.27 137.90 482.63

15 8.75 1.17 1.17 9.92 11.09 20.00 70.00
60.35 8.04 8.09 68.39 76.48 137.90 482.63

>10

1.28

16 1.21 1.65 0.41 2.86 3.27 20.00 70.00
8.31 11.39 2.86 19.70 22.55 137.90 482.63

17 0.80 1.21 0.24 2.01 2.25 20.00 70.00
5.52 8.34 1.69 13.85 15.54 137.90 482.63'

18 0.77 1.02 0.11 1.78 1.89 20.00 7'0. 0'0
5.29 7.00 0.76 12.29 13.05 137.90 4,82.63

19 0.91 1.03 0.16 1.94 2.11 20:08 70.00
6.30 7.10 1.14 13.40 14.54 13'7.90\482.63

20 1.02 1.13 0.35 2.15 2.50 20.00 70.0.0

7.06 7.77 2. 139 14.813 1.2 '137.90\482.3

21 0.23 0.32 0.03 0.55 ,/1\ .'58 20-.-00L 70.00

1.59 2.18 0.22 3.77/ 3N.199 137.90 4-8-2.63
\j

22 4.54 3.47 0.06 8-.-01 \ 8.07 [20.00 70.00

31.30 23.92 0.42 55.21 5C5i.63 1\37.90 482.63

Min MS: 1.285, Locatiýon: 105, Cornbinat-ion: Pm

10

>10

2.75

1 2-406
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14 0..95 0..77 
6.56 5.31 

15 8.75 1.17 
60..35 8.0.4 

16 1. 21 1. 65 
8.31 11. 39 

17 0..80. 1. 21 
5.52 8.34 

18 0..77 1. 0.2 
5.29 7.0.0. 

19 0..91 1. 0.3 
6.30. 7.10. 

20. 1. 0.2 1.13 
7.0.6 7.77 

21 0..23 0..32 
1. 59 2.18 

22 4.54 3.47 
31. 3D 23.92 

Min MS: 1.285, 

I 2-406 

0..49 1. 72 2.21 20..0.0. 70..0.0. >10. 
3.40. 11.87 15.27 137.90. 482.63 

1.17 9.92 11. 0.9 20..0.0. 70.. DO. 1. 28 
8.0.9 68.39 76.48 137.90. 482.63 

0..41 2.86 3.27 20..0.0. 70..0.0. 9.50. 
2.86 19.70. 22.55 137.90. 482.63 

0..24 2.0.1 2.25 20..0.0. 70..0.0. () 1. 69 13.85 15.54 137.90. 482.63 

A-
0. .11 1.78 1. 89 20..0.0. )'O.o.'Q >10. 

137.90 4>82. 63~ 0..76 12.29 13.0.5 

0..16 1. 94 2 .11 2~/6'0 7~'O >10. 

14.54 1J1.90~6) ) 1.14 13.40. 

0..35 2.15 2.>;,012~~>10 
2.39 14.83 17·r2 t37.9o. 482.63 

>10. 0..0.3 0..550 0.. p8 2·G-.-o.~ 70.. DO. 

0.22 3.7~3',J9 137.907.63 

0. . 0. 6 8-.-0. 1 8 . 0. 7 ~D 70. . 0. 0. 2.75 

b5.2LV.90 482.63 

Location: Q Combinat-ion: Pm 
v 
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Table 2-190. Load Combination 217, Rod Drop, Cold Environment,
Normal Conditions of Transport - Model AOS-050

Load Cases: 216, 104, 201, 211
Rod Drop onto Cask
-40OF Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.24 1.71 0.09 2..94 3.04
8.52 11.78 0.63 20.30 20.93

2 0.13 0.06 0.07 0.19 0.25
0.87 0.42 0.45 1.29 1.74'

3 0.09 0.02 0.09 0.12 0.0
0.65 0.15 0.59 0.81 1.40

4 2.01 3.00 10.82 5.01 N15.83
13.85 20.71 74.60 34756 19 N9.16

5 1.85 2.62 14 . 7,9 ,/,. 47) 1\9.2,6

Sm

20.00
137/.90,

10

>10
.63

/70.00
482.63

2.79

12.76 18.06
.00 70.00
.90 482.63

2.12

6 0.87 1.20
6.00 8.26

20.00 70.00
137.90 482.63

5.60

7 0.50
3.43

3.73 20.00 70.00
25.70 137.90 482.63

>10

.2,2-,/ 0.45 3.67 20.00 70.00
<.22 3.10 25.32 137.90 482.63

>10

.22 0.43 3.66 20.00 70.00
.23 2.99 25.22 137.90 482.63

>10

0',/22 3.54 0.80 4.34 20.00 70.00
1.49 24.39 5.54 29.93 137.90 482.63

>10

.1 0.21 1.73 0.51 2.24 20.00 70.00
1 1.42 11.93 3.53 15.47 137.90 482.63

>10

12 0.28 0.17 0.85 0.45 1.30 20.00 70.00
1.93 1.18 5.83 3.11 8.93 137.90 482.63
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Table 2-190. Load Combination 217,Rod Drop, Cold Environment, 
Normal Conditions of Transport - Model AOS-050 

Load Cases: 216, 104, 201, 211 
Rod Drop onto Cask 
-40°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

:~ .~ ,M: 
1. 24 1. 7 1 0 . 09 2 .94 3 . 04 20 . 00 70 .-..e 0 ~ . ;g 

Pb Q Pm+Pb Pm+Pb+Q Pm Loc 

1 

2 

8 . 52 11 . 78 0 . 63 20 . 30 20 . 93 13 pO~8 2 . 6'3) ) 

o . 13 0 . 0 6 0 . 07 0 . 1 9 0 . 25 /1 2~0 0 7'0 . 00 > 10 
0.87 0.42 0.45 1.29 1.('/ 1u7.~"~2'63/ 

o . 0 9 0 . 02 0 . 0 9 0 . 12 0 . b 0 ~ 0 . 0 0 70-;-0,0 > 1 0 
0.65 0.15 0.59 0.8~~0 137~90~.63 

3 

2 . 01 3 . 00 10 . 82 5 . 0 ~ 15 ~ 3 p·0,.,~ 0 . 00 2 . 79 
13.85 20.71 74.60/30475.6 1'0Z:6 ~. 90 482.63 

4 

1.85 2.62 14.Y9 /~,47\ 19.2·6 200.00 70.00 
12.76 18.06 101/.94 ~!8; L-l~2.77~I37.90 482.63 

0.87 1. 20 ~0--2 2<0'7~/' 20.00 70.00 
6 . 00 8 . 2 6 48 . 4 O~ 4 . 2~ 62 . 66 137 . 90 4 82 . 63 

0.50 O. 00 3'>2.3~~",5)l 3.73 20.00 70.00 
3.43 0.0~2.24 3.46 25.70 137.90 482.63 

0/.'4,5 0.00 ~.2'2 0.45 3.67 20.00 70.00 

5 

6 

7 

8 

\
'I~O'OiJO 2\~22 3.10 25.32 137.90 482.63 

9 0'~3~0"00 3.22 0.43 3.66 20.00 70.00 
\ "-

I~~:\ "':::? 2:::: :::: 2:::: "::::: 4::::: 
" ~01.49 24.39 5.54 29.93 137.90 482.63 

11 O.S} 0.21 1.73 0.51 2.24 20.00 70.00 
2.Al 1.42 11.93 3.53 15.47 137.90 482.63 

12 0.28 
1. 93 

0.17 
1.18 

0.85 
5.83 

0.45 
3.11 

1. 30 
8.93 

20.00 
137.90 
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70.00 
482.63 

2.12 

5.60 

>10 

>10 

>10 

>10 

>10 

>10 
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13 0.98 1.04 6.14 2.02 8.16 20.00 70.00 6.35
6.74 7.16 42.35 13.90 56.25 137.90 482.63

14 0.95 0.77 4.97 1.72 6.70 20.00 70.00 7.96
6.56 5.31 34.30 11.87 46.16 137.90 482.63

15 '8.75 1.17 0.45 9.92 10.37 20.00 70.00 1.28
60.35 8.04 3.12 68.39 71.52 137.90 482.63

16 1.21 1.65 1.83 2.86 4.68 20.00 70.00 9.50
8.31 11.39 12.59 19.70 32.29 137.90 482.63

17 0.80 1.21 1.56 2.01 3.57 20.00 70..o0 >10
5.52 8.34 10.76 13.85 24.61 137.90 482.69\

18 0.77 1.02 1.63 1.78 3.42 20.00 70,.00 >10
5.29 7.00 11.27 12.29 23.56 137,9"8 482.\6,3

19 0.91 1.03 2.18 1.94 4.12 2 0 ,%00 70 0 > 10
6.30 7.10 15.00 13.40 28.41 137.90 4826.3

20 1.02 1.13 2.41 2.15 4.56 20.00 Y--0_0-0 >10
7.06 7.77 16.60 14.83 31.4ý3 r3-7-190 482.63

21 .0.23 0.32 0.88 0.55 1.43 -2.0.O0 /70.00 >10

1.59 2.18 6.07 3-.-77 9.85 137.90 482.63

22 4.54 3.47 0.12 801 8.12 20.00 70.00 2.75
31.30 23.92 8 ..2 1 56.01 \137.90 482.63

Min MS: 1.285, Location: 15, Combination: Pm
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13 0.98 1. 04 
6.74 7.16 

14 0.95 0.77 
6.56 5.31 

15 '8.75 1.17 
60.35 8.04 

16 1.21 1. 65 
8.31 11. 39 

17 0.80 1. 21 
5.52 8.34 

18 0.77 1. 02 
5.29 7.00 

19 0.91 1. 03 
6.30 7.10 

20 1. 02 1.13 
7.06 7.77 

21 0.23 0.32 
1. 59 2.18 

22 4.54 3.47 
31. 30 23.92 

Min MS: 1.285, 

I 2-408 

6.14 2.02 8.16 20.00 70.00 6.35 
42.35 13.90 56.25 137.90 482.63 

4.97 1. 72 6.70 20.00 70·00 7.96 
34.30 11.87 46.16 137.90 482.63 

0.45 9.92 10.37 20.00 70.00 1. 28 
3.12 68.39 71.52 137.90 482.63 

1. 83 2.86 4.68 20.00 70.00 9.50 
12.59 19.70 32.29 137.90 482.63 Q 

1. 56 2.01 3.57 20.00 7~.~0 >10 
10.76 13.85 24.61 

137.90 \~.~~ 
1. 63 1. 78 3.42 20.00 70,.00 >113 

11. 27 23.56 '" "-12.29 L</90 482.63 

2.18 1. 94 4 .'2/120"-90~~0~) >10 
15.00 13.40 28.4} J37.9{) 482.63/ 

2.15 4.(;6 1.20.00""7'0._0.0 >10 2.41 
16.60 14'8~3 13'7~.9~.6' 

o . 88 0 . 55 1. 43 r2.o-=-2. 0 ~7 0 . 00 >10 
6.07 3-._77 9.85!l37 . 90 482.63 

0.,2/ ~01 8.12 'ie.OO 70.00 2.75 

0/80 021 56. 0~l'I7. 90 482.63 

~~ .. Pm Locatlon: 15, Co rnatlon: 
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Table 2-191. Load Combination 221, Forward Vibration,
Normal Conditions of Transport - Model AOS-050

Load Cases: 221, 101, 201, 211
Forward 5g Vibration Inertia Load
100°F Ambient, Maximum Decay Heat
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.20 1.70 0.16 2.90 3.06
8.25 11.74 1.10 19.99 21.08

2 0.11 0.06 0.21 0.17 0.38
0.73 0.44 1.47 1.17 2.64'

3 0.04 0.01 0.15 0.05 .2
0.27 0.09 1.05 0.36

4 1.71 2.69 1.01 4.40 5.41
11'80 18.57 6.96 30-3.6 37.32

5 1.65 2.53 1.13 /-4,. 18 5.32

Sm

20.
137/.

>10

.63

/70.00
482.63

5.81

11.37 17.47
Z0.00 70.00
7.90 482.63

6.17

6 0.61 1.02
4.22 7.03

.J3 20.00 70.00

.68 137.90 482.63
>10

7 0.34
2.36

0.50 20.00 70.00
3.42.. 137.90 482.63

>10

8 0.34 0.49 20.00 70.00
2.35 3.40 137.90 482.63

>10

9 0 .15 0.34 0.49 20.00
1.04 2.37 3.40 137.90

70.00
482.63

>10

0>.'291 0.28 0.71 0.99 20.00 70.00
J1.48 1.91 4.90 6.80 137.90 482.63

>10

11 0.16 0.32 0.43 0.75 20.00 70.00
1.13 2.20 2.99 5.20 137.90 482.63

>10

12 0.23 0.11 0.48 0.34 0.82 20.00 70.00
1.62 0.76 3.28 2.38 5.65 137.90 482.63

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-191. Load Combination 221, Forward Vibration, 
Normal Conditions of Transport - Model AOS-050 

Load Cases: 221, 101, 201, 211 
Forward 5g Vibration Inertia Load 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Sm ~~: 

1.20 1.70 0.16 2.90 3.06 20.00 70.~0 9.3) 

Pb Q Pm+Pb Pm+Pb+Q Loc Pm 

1 

2 

8 . 25 11 . 74 1. 10 19 . 99 21 . 08 13 pO~8 2 . 6'3) J 
o . 11 0 . 06 0 . 2 1 0 . 1 7 0 . 38/1 2~0 0 7'0 . 00 ::> 1 0 

o . 73 0 . 44 1 . 47 1 . 1 7 2 . 64 \13 7 . ~"~ 2'-6~/ 

o . 04 0 . 0 1 0 . 15 0 . 0 5 0 . b O~ 0 . 0 0 TO-;-0-0 > 1 0 
0.27 0.09 1.05 0'3~1.kl 137~90~.63 

3 

1. 71 2 . 69 1. 01 4 . 40 5 . 41 i2'0-__ gz/70 . 00 5 . 81 
11: 80 18.57 6.96/3'0-;-3.6 0Z:2 ~. 90 482.63 

4 

1.65 2.53 1.10 /,:1"8\ 5.3" }".OO 70.00 
11.37 17 .47 ~" V.8~ L.6. 65'vB7 .90 482.63 

O. 61 1. 02 0 . 5~ 1 <6'3~~ 20. 00 70.00 
4.22 7.03 3.43~1.2) 14.68137.90482.63 

~:~: ~:~~~~-N~~ ~:~~-. 1~~:~~ 4~~:~~ 
0/.3.4 0 . 00 Va. J:SJo . 34 0 . 49 20 . 00 70 . 00 

5 

6 

7 

8 

~.3~0.OO ~05 2.35 3.40 137.90 482.63 

9 ~o.~ ~,~~~.150.34 0.49 20.00 70.00 

1~~:\v' :::: :::: :::: "::::: 4::::: 
,,~U1.48 1.91 4.90 6.80 137.90 482.63 

11 0.2; 0.16 0.32 0.43 0.75 20.00 70.00 

12 

1 .,8 6 1 . 1 3 2 . 2 0 2 . 9 9 5 . 2 0 13 7 . 9 0 4 8 2 . 63 

0.23 
1. 62 

0.11 
0.76 

0.48 
3.28 

0.34 
2.38 

0.82 20.00 70.00 
5.65 137.90 482.63 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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13 0.82 0.89 0.57 1.72 2.29 20.00 70.00 >10
5.67 6.16 3.95 11.83 15.77 137.90 482.63

14 0.81 0.65 0.49 1.46 1.95 20.00 70.00 >10
5.60 4.45 3.40 10.05 13.46 137.910 482.63

15 1.36 0.65 1.17 2.00 3.18 20.00 70.0,0 >10
9.35 4.46 8.09 13.81 21.90 137.90 482.63

16 0.37 0.47 0.41 0.83 1.25 20.00 70.00 >10
2.52 3.24 2.86 5.76 8.61 137.90 482.63

17 0.28 0.35 0.24 0.63 0.88 20.00 70.00 >10
1.96 2.41 1.69 4.37 6.06 137.90 48,2.6\3

18 0.51 0.82 0.11 1.33 1.44 20.00 70,.00 >10
3.54 5.62 0.76 9.16 9.92 137:'8 482.6-3

19 0.75 0.97 0.16 1.71 1.88 20\00 70.00 >100

5.15 6.66 1.14 11.81 12.9 -37.90 482.63)

20 0.73 1.01 0.35 1.74 2.09 20.00 \7-0-00 >10
5.06 6.97 2.39 12.03 4.41 r3-7-.-90 482.63

21 0.17 0.29 0.03 0.46 0.49 <2 .0O0  70.00 >10
1.20 1.99 0.22 3-..19 3.41 137.90 482.63

22 0.72 0.36 0.06 1 .6108 1.14 ý20.00 70.00 >10
4.98 2.49 0.42 0 .47 7.89 3•137.90 482.63

Min MS: 5.812, Location: 4, ComnB-ination: Pm+Pb

I 2-410 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

l3 0.82 0.89 
5.67 6.16 

14 0.81 0.65 
5.60 4.45 

15 1. 36 0.65 
9.35 4.46 

16 0.37 0.47 
2.52 3.24 

17 0.28 0.35 
1. 96 2.41 

18 0.51 0.82 
3.54 5.62 

19 0.75 0.97 
5.15 6.66 

20 0.73 1. 01 
5.06 6.97 

21 0.17 0.29 
1. 20 1.99 

22 0.72 0.36 
4.98 2.49 

Min MS: 5.812, 

I 2-410 

0.57 1.72 2.29 20.00 70.00 >10 
3.95 11. 83 15.77 137.90 482.63 

0.49 1.46 1. 95 20.00 70.00 >10 
3.40 10.05 13.46 137.QO 482.63 

1.17 2.00 3.18 20.00 70.00 >10 
8.09 l3.81 21.90 l37.90 482.63 

0.41 0.83 1. 25 20.00 70.00 >10 
2.86 5.76 8.61 l37.90 482.63 0 
0.24 0.63 0.88 20.00 7~.~0 >10 
1. 69 4.37 6.06 137.90 

\~."~ 
0.11 1. 33 1.44 20.00 70~00 >10 
0.76 9.16 9 . 92 13 7 /9'0 4 8 2 \-3 

18 8,/1 2(", 0 '\~t.. O~) > 10 0.16 1.71 
1.14 11.81 12.~ CL37. 9-0 482.63/ 

0.35 1. 74 2.09 1.20.00"'7-0 ..• 0.0 >10 
2.39 12'0~41 n7-.. 9~.63 

o . 03 0 . 4 6 0 . 4 9 12.o~ 0 ~7 0 . 00 >10 

o .22/3 ... 19 3 . 41 \7 . 90 482 . 63 

>10 o . 06 1 . 08 1 . ~~ 20. 00 70.00 
0.42 (}47 7.89 Y{7.90 482.63 

~~-- Pm+Pb Locatlon: 4, Co rnatlon: 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-192. Load Combination 222, Lateral Vibration,
Normal Conditions of Transport - Model AOS-050

Load Cases: 222, 101, 201, 211
Lateral 5g Vibration Inertia Load
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (

Loc Pm Pb Q Pm+Pb

1 1.20 1.70 0.16 2.90

8.26 11.74 1.10 20.00

2 0.15 0.06 0.21 0.21
1.00 0.42 1.47 1.42

3 0.04 0.01 0.15 0.05
0.26 0.10 1.05 0.36

4 1.73 2.70 1.01 4.43
11.90 18.63 6.96 3-05-3

N,

5 1.65 2.54 1. 13 ,-4,.19

ksi/MPa)

Pm+Pb+Q Sm

3.06 20.00
21.10 137.90\

0.42/120•00
2.8,9 1137.90

>10

.63

/70.00
482.63

5.78

11.40 17.50
!10.00 70.00
7.90 482.63

6.16

6 0.63 1.02
4.31 7.04

20.00 70.00

137.90 482.63
>10

7 0.34
2.35

0.50 20.00 70.00
3.42 137.90 482.63

>10

8 .5,/ 0.34 0.50 20.00 70.00
05 2.37 3.41 137.90 482.63

>10

,0.15 0.34 0.49 20.00 70.00
1.04 2.37 3.41 137.90 482.63

>10

0'\/22 0.28. 0.72 1.00 20.00 70.00
1.50 1.91 4.97 6.88 137.90 482.63

>10

11 0.17 0.32 0.45 0.77 20.00 70.00
1.19 2.20 3.11 5.31 137.90 482.63

>10

12 0.24 0.11 0.48 0.35 0.82 20.00 70.00
1.63 0.76 3.28 2.39 5.67 137.90 482.63

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-192. Load Combination 222, Lateral Vibration, 
Normal Conditions of Transport - Model AOS-050 

Load Cases: 222, 101, 201, 211 
Lateral 5g Vibration Inertia Load 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Stress (ksi/MPa) Q 
:~ ~~: 

1.20 1.70 0.16 2.90 3.06 20.00 70.~0 9.~ 

Pb Q Pm+Pb Pm+Pb+Q Loc Pm 

1 

2 

8.26 11.74 1.10 20.00 21.10 13y'90",(82.6'3) ) 
o . 15 0 . 06 0 . 21 0 . 21 0 . 42 /1 2~O 0 7'0 . 00 > 1 0 
1. 00 0.42 1. 47 1.42 2. 81f 1137. ~~2'6'i 

0.04 0.01 0.15 0.05 0.60 Go.ao 7'0--;-0'0 >10 
0.26 0.10 1.05 0.3K;1.k1 137~90~.63 

3 

1. 73 2 . 70 1. 01 4 . 43 5 . 4 4 r2·0,.-~7 0 . 00 5 . 78 

11.90 18.63 6. 96/30 0-:-503 3~49 ~. 90 482.63 
4 

1.65 2.54 1.1,3 A~,19\ 5.3Q 2~.00 70.00 
11. 40 17. 50 ~I Vi 9~ L.6. 70'vt37. 90 482.63 

o . 63 1 . 02 0 . 5,,9 1 <6-5~/. 20 . 00 70 . 00 
4 . 31 7 . 04 3 . 4 3~ 1. 3') 14 . 78 13 7 . 90 482 . 63 

0.34 0:00 O~5~~~3J 0.50 20.00 70.00 
2.35 0.0~1.05 2.36 3.42 137.90 482.63 

0/.3,4 0 . 00 Va. J!'S 0 . 34 0 . 50 20 . 00 70 . 00 

5 

6 

7 

8 

(2.~~O~O\ (05 

9 ~O.~~ ~\~~.15 

I~~:\V :::: 

2.37 3.41 

0.34 0.49 
2.37 3.41 

137.90 482.63 

20.00 70.00 
137.90 482.63 

,~1.50 1.91 

11 0.2J 0.17 0.32 

12 

1J92 1.19 2.20 

0.24 
1. 63 

0.11 
0.76 

0.48 
3.28 

0.72 
4.97 

0.45 
3.11 

0.35 
2.39 

1. 00 
6.88 

0.77 
5.31 

20.00 
137.90 

20.00 
137.90 

70.00 
482.63 

70.00 
482.63 

0.82 20.00 70.00 
5.67 137.90 482.63 
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13 0.83 0.90 0.57 1.72 2.29 20.00 70.00 >10

5.70 6.17 3.95 11.87 15.81 137.90 482.63

14 0.82 0.65 0.49 1.47 1.96 20.00 70.00 >10

5.65 4.47 3.40 10.12 13.53 137.90 482.63

15 1.36 0.65 1.17 2.01 3.18 20.00 70.00 >10
9.37 4.46 8.09 13.83 21.92 137.90 482.63

16 0.37 0.47 0.41 0.84 1.26 20.00 70.00 >10
2.54 3.27 2.86 5.82 8.67 137.90 482.63

17 0.29 0.35 0.24 0.64 0.88 20.00 70.00 >10
1.99 2.42 1.69 4.41 6.10 137.90 48 .6\3

18 0.52 0.82 0.11 1.33 1.44 20.00 70,.00 >10
3.56 5.63 0.76 9.19 9.96 137.40 482.\63

19 0.76 0.97 0.16 1.73 1.90 20\00 70.00 >10

5.24 6.70 1.14 11.94 13.07 /137.90 48ý2.63

20 0.74 1.01 0.35 1.75 2.10 20.00 \ 7-0-0-0: >10
5.12 6.97 2.39 12.09 14. 48 r3-7-.-90 482.63

21 0.18 0.29 0.03 0.46 0.50 F2,0.O0 /70.00 >10
1.21 1.99 0.22 3-.20 3.41 137.9'0-/482.63

22 0.72 0.36 0.06 08 1.15 20.00 70.00 >10
4.99 2.49 0/4/ '47 7.8\9,1'37.90 482.63

Min MS: 5.775, Location: 4, Cormbnhation: Pm+Pb

0
2-412 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Min MS: 

I 2-412 

0.83 
5.70 

0.82 
5.65 

1. 36 
9.37 

0.90 
6.17 

0.65 
4.47 

0.65 
4.46 

0.37 0.47 
2.54 3.27 

0.29 0.35 
1.99 2.42 

0.52 0.82 
3.56 5.63 

0.76 0.97 
5.24 6.70 

0.74 1.01 
5.12 6.97 

0.18 0.29 
1.21 1.99 

0.57 
3.95 

0.49 
3.40 

1.17 
8.09 

1.72 
11.87 

1. 47 
10.12 

2.01 
13.83 

2.29 20.00 70.00 
15.81 137.90 482.63 

1.96 20.00 70.00 
13.53 137.90 482.63 

3.18 20.00 70.00 
21.92 137.90 482.63 

>10 

>10 

>10 

0.41 0.84 1.26 20.00 70.00 >10 
2.86 5.82 8.67 137.90 482.63 0 
0.24 0.64 0.88 20.00 70.~0 >10 

;.;; ;;;; ;:;; :~~~~~~1' 
0.16 1. 73 1. 90120'.~0 "7~. 00\/,>10 
1 . 14 11 . 94 13 . 07 13 7 . 90 4 8 2>6~) 
0.35 1. 75 2.(0 20. OO~'--O.O >10 

o . 03 0 . 46 0 . 5 0 12D~0 ~7 0 . 00 > 10 

2.39 12.0~1~48 13-7-.-.9~.63 

o . 22/3 ... 20 3 . 41 \7 . 90 482 . 63 

o . 7 2 0 . 3 6 0 . 0 6 ~ 0 8 1 . 1,5 2 0 . 0 0 7 0 . 0 0 
4.99 2.49 0/4'/2 (}47 7.8~1;{7.90 482.63 

>10 

5.775, Loca~~±nation' Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-193. Load Combination 223, Vertical Vibration,
Normal Conditions of Transport - Model AOS-050

Load Cases: 223, 101, 201, 211
Vertical 10g Vibration Inertia Load
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.26 1.71 0.16 2.97 3.13
8.69 11.81 1.10 20.50 21.59

2 1.46 0.21 0.21 1.67 1.88
10.08 1.44 1.47 11.51 12.99/

3 0.08 0.03 0.15 0.11 0.26
0.57 0.20 1.05 0.77 1.82

4 1.86 2.82 1.01 4.6<8 5.69
12.83 19.45 6.96 3-2 ,28 39.23

5 1.83 2.64 1.1'3 / 447. 5

12.63 18 .18 7.81 <3080 3 8.61

0.78 1.05 50 /83 33

5.37 7.26 3.43 12.63 16.06

7 0.39 0.01 0>:1. 5 0.4ý0 0.55
2.72 0.041.05 .37/6 3.81

8 0,.3,6 0.00 0.1"5 0.36 0.52

Sm

20.
137/.

>10
63

/70.00

4'82 . 63

5.41

'O.o00 70.00
37.90 482.63

5.71

20.00 70.00
137.90 482.63

>10

20.00 70.00
137.90 482.63

>10

20.00 70.00 >10
05 2.51 3.56 137.90 482.63

A0.15 0.38 0.53 20.00 70.00
1.04 2.62 3.66 137.90 482.63

I>10

\.\225 0.28 0.88 1.15 20.00
.75 1.91 6.03 7.94 137.90

70.00
482.63

>10

11 0.23 0.32 0.57 0.89 20.00 70.00
1.61 2.20 3.91 6.11 137.90 482.63

>10

12 0.29 0.14 0.48 0.43 0.90 20.00 70.00
1.98 0.98 3.28 2.96 6.23 137.90 482.63

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-193. Load Combination 223, Vertical Vibration, 
Normal Conditions of Transport - Model AOS-050 . 

Load Cases: 223, 101, 201, 211 
Vertical 109 Vibration Inertia Load 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Pm Pb Q Pm+Pb Pm+pb+Q Sm ~ MS 

1.26 1.71 0.16 2.97 ---;~~; 20.;; 70.~;~9.~ 
Loc 

1 

2 

8.69 11. 81 1.10 20.50 21. 59 13pO~82. 63) ) 

1. 46 0 . 21 0 . 21 1. 67 1. 88/1 ~O b 7'0 . 00 > 1 0 
10.08 1. 44 1. 47 11. 51 12.99 <L37. 9'O~2'63/ 

0.08 0.03 0.15 0.11 0.~6 ~O.OO 707&0 >10 
0.57 0.20 1.05 0'7~1'82 137~90 482.63 

3 

1.86 2.82 1.01 4.68 5.69 r2~ .. ~~.00 5.41 

12.83 19.45 6. 96/3.z-:-2.8 ;;3~3 ~. 90 482.63 
4 

1.83 2.64 1.13 /,~47\ 5.6'0 20.00 70.00 

12.63 18.18 ~" V8~ L~"v(17.90 482.63 

0.78 1. 05 O. 5~ 1<8-3--____ ~/33 20.00 70.00 
5.37 7.26 3.43~2.6~ 16.06 137.90 482.63 

~:~~ ~:~~~~~~ ~:~~ 1~~:~~ 4~~:~~ 
0/.3.6 0 . 00 0 . l'5Jo . 3 6 0 . 52 20 . 00 70 . 00 

5 

6 

7 

8 

~.~~O.OI (05 2.51 3.56 137.90 482.63 

9 ~0.3~~0,\0~ <0.15 0.38 0.53 20.00 70.00 
2'07 0.~.~V1.04 2.62 3.66137.90482.63 

1~~J2 D . .? 0.28 0.88 1.15 20.00 70.00 
'" ~2 9 1 . 75 1 . 91 6 . 03 7 . 94 137 . 90 4 82 . 63 

11 O,Sf 0.23 0.32 0.57 0.89 20.00 70.00 
2.al 1.61 2.20 3.91 6.11 137.90 482.63 

12 0.90 20.00 70.00 0.29 
1. 98 

0.14 
0.98 

0.48 
3.28 

0.43 
2.96 6.23 137.90 482.63 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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13 0.87 0.94 0.57 1.82 2.39 20.00 70.00 >10
6.03 6.50 3.95 12.53 16.48 137'.90 482.63

14 0.87 0.69 0.49 1.56 2.05 20.00 70.00 >1.0
6.00 4.73 3.40 10.73 14.14 137.90 482.63

15 1.46 0.72 1.17 2.18 3.35 20.00 70.00 >10
10.04 4.98 8.09 15.01 23.10 137.90 482.63

16 0.42 0.53 0.41 0.95 1.36 20.00 70.00 >10
2.90 3.64 2.86 6.54 9.40 137.90 482.63

17 0.33 0.39 0.24 0.72 0.96 20.00 70.00 >10
2.26 2.68 1.69 4.94 6.62 137.90 48,2.

18 0.53 0.82 0.11 1.36 1.47 20.00 70..00 >1
3.'69 5.68 0.76 9.36 10.12 137.:•90 482i\6-3

19 0.82 1.05 0.16 1.87 2.03, 2o0% 1 0 700 >100

5.65 7.22 1.14 12.86 14.00 '137.90 4826.3 /

20 0.80 1.10 0.35 1.90 2...251 20.0 0 7-00. >10

5.55 7.58 2.39 13.13 15.52 r3-7-.-90 482.63

21 0.18 0.29 0.03 0.47 0.50 [-2.0.0 /70.00 >10
1.24 1.99 0.22 3-.-23 3.44 137.90 482.63

22 0.75 0.37 0.06 k 1.2 1.1,9 2 0 >10
5.18 2.57 4.42 7 75 8. 1 7\,1'37 .90 482.63

Min MS: 5.408, Location: 4, ConO3±nation: Pn+Pb
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13 0.87 0.94 0.57 l. 82 2.39 20.00 70.00 >10 
6.03 6.50 3.95 12.53 16.48 137~90 482.63 

14 0.87 0.69 0.49 l. 56 2.05 20.00 70.00 >10 
6.00 4.73 3 .. 40 10.73 14.14 137.90 482.63 

15 l. 46 0.72 l.17 2.18 3.35 20.00 70.00 >10 
10.04 4.98 8.09 15.01 23.10 137.90 482.63 

16 0.42 0.53 0.41 0.95 l. 36 20.00 70.00 >10 
2.90 3.64 2.86 6.54 9.40 137.90 482.63 0 

17 0.33 0.39 0.24 0.72 0.96 20. 00 7~.~ >10 
2.26 2.68 l. 69 4.94 6.62 

137.90 \2. ~ 
18 0.53 0.82 0.11 l. 36 l. 47 20.00 70,.00 >Hl 

3.69 5.68 0.76 9.36 10.12 " "-1(/98\82.6.3 

19 0.82 l. 05 0.16 l. 87 2.03/1 20'.-9 0 . ~~O~) >10 
5.65 7.22 l.14 12.86 14.00 037.9< 482.63/ 

1.90 2 .~5 \20. OO~<J.O,._O_O >10 20 0.80 l.10 0.35 
5.55 7.58 2.39 13 .lR52 rJ'7-. .90 482.63 

0.03 0.47 ~o 12.0-'-".0.00 21 0.18 0.29 >10 
l. 24 l. 99 o . 22/3, .. 23 3 . 44 \,7 . 90 482 . 63 

22 0.75 0.37 >10 o . 0 6 ~ 12 l. 1'~ ~Cl. 00 70.00 
5.18 2.57 0/42 (}75 8.17 1137.90 482.63 

Min MS: 5.408, Locatlon: , Co rnatlon: Prn+Pb ~» . 
\) 
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Table 2-194. Load Combination 231, 4-ft. Head-On Drop, Normal Conditions,
Normal Conditions of Transport - Model AOS-050

Load Cases: 231, 102, 201, 211
4-ft. Head-On Drop
100 0 F Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 2.13 2.07 0.15 4.20 4.35
14.68 14.30 1.01 28.98 29.99

2 0.64 0.08 0.21 0.72 0.94
4.43 0.57 1.47 4.99 6.40'

3 0.44 0.07 0.15 0.50 0.(6
3.01 0.46 1.05 3.48 4.53

4 3.46 3.97 1.20 7.44 8.64
23.89 27.39 8.26 5-1:--2-8 59.54

5 2.26 3.41 1.0,8 --5,.67 6.7"4

Sm

20.

>10

.12

-._00 66.30
.90 457.12

3.03

15.57 23.49
.00 66.30
.90 457.12

4.30

6 0.92 1.15
6.31 7.94

,64 20.00 66.30
20 137.90 457.12

>10

7 0.62
4.27

0.81 20.00 66.30
5.57 137.90 457.12

>10

8 ,8-/ 0.62 0.79 20.00 66.30
.22 4.25 5.47 137.90 457.12

>10

,0.18 0.63 0.81 20.00 66.30
1.24 4.33 5.57 137.90 457.12

>10

\d8 0.63 1.42 2.05 20.00 66.30
.28 4.31 9.81 14.12 137.90 457.12

>10

11 0.29 0.54 0.90 1.44 20.00 66.30
2.00 3.74 6.18. 9.92 137.90 457.12

>10

12 0.39 0.42 0.75 0.81 1.56 20.00 66.30
2.69 2.91 5.15 5.60 10.76 137.90 457.12

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-194. Load Combination 231, 4-ft. Head-On Drop, Normal Conditions, 
Normal Conditions of Transport - Model AOS-050 

Load Cases: 231, 102, 201, 211 
4-ft. Head-On Drop 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Lac Pm Pb Q Pm+Pb Pm+Pb+Q Sm ~ MS 

-- ~ --~ ~ 
2.13 2.07 0.15 4.20 4.35 20.00 66\~0 6.14 

14.68 14.30 1.01 28.98 29.99 13~0~7.12 ~ 

0.64 0.08 0.21 0.72 0.94/1 ~oo &6.30:> >10 
4 . 43 . 0 . 57 1. 47 4 . 99 6 . 4/1 "37 . g-0~ 7"r'i 

o . 44 0 . 07 0 . 15 0 . 5 0 0 . (p 6 ~ 0 . 0 0 6'6-:-3-0 > 1 0 
3.01 0.46 1.05 3.4~4.53 137~90 457.12 

3.46 3.97 1.20 7.44 8.64 f2~'.~.30 3.03 
23.89 27.39 8. 26/5-1-:-2>8 5~4 ~. 90 457.12 

2.26 3.41 1.0.8 /,~,67\ 6.7'4 2~.00 66.30 
15.57 23.49 ~4 ~!0~L--.6~~t37.90 457.12 

0.92 1.15 O. 5-2' 2<07~;64 20.00 66.30 
6.31 7.94 3.95~4.2) 18.20137.90457.12 

0.62 ~0:l8 0.63 0.81 20.00 66.30 
4.27 \~:~~.2~~ 5.57 137.90 457.12 

0/.02 ~OO 0~8~.62 0.79 20.00 66.30 

1 

2 

3 

4 

5 

6 

7 

8 

4.30 

>10 

>10 

>10 
~.2~0.OO \.22 4.25 5.47 137.90 457.12 

9 ~?~~~O,\O~ '0.18 0.63 0.81 20.00 66.30 
4. .DI 0 . o-~ V 1 . 24 4 . 33 5 . 57 13 7 . 90 457 . 12 

1~~~5 0.1 0.63 1.42 2.05 20.00 66.30 

>10 

>10 
,~53 3.28 4.31 9.81 14.12 137.90 457.12 

11 0.~1 0.29 0.54 0.90 1.44 20.00 66.30 
4.A8 2.00 3.74 6.18. 9.92 137.90 457.12 

12 1. 56 20.00 66.30 0.39 
2.69 

0.42 
2.91 

0.75 
5.15 

0.81 
5.60 10.76 137.90 457.12 
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13 1.22 1.20 0.60 2.42 3.02 20.00 66.30 >10
8.42 8.24 4.15 16.66 20.80 137.90 457.12

14 1.16 0,80 0.48 1.96 2.44 20.00 66.30 >10
8.00 5.50 3.33 13.51 16.83 137.90 457.12

15 1.53 0.65 1.78 2.19 3.97 20.00 66.30 >10
10.58 4.51 12.30 15.09 27.39 137.90 457.12

16 0.70 0.62 0.63 1.32 1.95 20.00 66.30 >10
4.81 4.27 4.37 9.08 i3.45 137.90 457.12

17 0.66 0.67 0.37 1.33 1.70 20.00 66.30 >10
4.56 4.62 2.55 9.19 11.74 137.90 45'7. ''2

18 1.04 1.43 0.12 2.47 2.60 20.00 66,.30 >10
7.19 9.87 0.85 17.06 17.90 137.-48 457.1\2

19 1.28 1.34 0.21 2.62 2.83,< 20\00 66.30 >10
8.85 9.24 1.43 18.09 19.52 137.90 457.20

20 1.00 1.43 0.34 2.43 2.78 20.00\6,630 >10
6.91 9.87 2.38 16.78 19.9-5 r3-7-.90 457.12

21 0.31 0.35 0.03 0.65 0.68 F2 .0"0 /66.30 >10
2.12 2.38 0.22 4-.50 4.72 137.90 457.12

22 0.83 0.45 0.09 .29 1.37 20.00 66.30 >10
5.74 3.13 6~9 8&186 9.4ý5 1/37.90 457.12

Min MS: 3.034, Location: 4, Comb-ination: Pm+Pb

2-416 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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13 1. 22 1. 20 0.60 2.42 3.02 20.00 66.30 >10 
8.42 8.24 4.15 16.66 20.80 137.90 457.12 

14 1.16 0.80 0.48 1. 96 2.44 20.00 66.30 >10 
8.00 5.50 3.33 13.51 16.83 137.90 457.12 

15 1. 53 0.65 1. 78 2.19 3.97 , 20.00 66.30 >10 
10.58 4.51 12.30 15.09 27.39 137.90 457.12 

16 0.70 0.62 0.63 1. 32 1. 95 20.00 66.30 >10 
4.81 4.27 4.37 9.08 i3.45 137.90 457.12 0 

17 0.66 0.67 0.37 1. 33 1. 70 20.00 66.30 >10 
4.56 4.62 2.55 9.19 11.74 

137.90 (.~~ 
18 2.60 1. 04 1. 43 0.12 2.47 20.00 66~30 >10 

7.19 9.87 0.85 17.06 17.90 137/'!3e 457.1'2 

2.83/1 ~.~0'\~3~) >10 19 1. 28 1. 34 0.21 2.62 
8.85 9.24 1. 43 18.09 19.52 >137.90 457.12/ 

20 1. 00 1. 43 0.34 2.43 2.r:8 120. 00~6.6.30 >10 
6.91 9.87 2.38 16.7~5 m.-9~.12 

21 0.31 0.35 o . 03 0 . 65 0 . 6 8 12.o~0 ~6 6 . 30 >10 
2.12 2.38 0.22/A-._50 4.72 \7.90 457.12 

22 0.83 0.45 >10 
0.09 <)/9 1.3~ 20.00 

66.30 
5.74 3.13 o :'5"9 8186 9 . 45 Y§ 7 . 90 457.12 

Min MS: 3.034, Locatlon: , Co rnatlon: Pm+Pb ~~ .. 
\/ 
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Table 2-195. Load Combination 232, 30-ft. Head-On Drop, Normal Conditions (Impact Test),
Normal Conditions of Transport - Model AOS-050

Load Cases: 232, 102, 201, 211
130-ft. Head-On Drop Impact Test, Normal Conditions
100 0 F Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 4.36 2.98 0.15 7.34 7.48
30.04 20.54 1.01 50.58 51.59

2 1.84 0.14 0.21 1.98 2.19
12.71 0.94 1.47 13.65 15.12'

3 1. 07 0.10 0.15 1.17 1. 3 3

7.38 0.71 1.05 8.09 9. 14

4 7.71 7.06 1.20 14.76 " 15.96

53.13 48.67 8.26 10-12-80 1\10 .05

5 3.71 5.49 1.08 / 9 2 0 .289.
25.56 37.86 7/44 631)421 7-7. 87

Sm

20.00
137 ./^0,

>10
.12

/66.30
457.12

1.03

.00 66.30

.90 457.12
2.26

6 1.58 1.52
10.89 10.48

,67 20.00 66.30
31 137.90 457.12

8.68

7 1.22
8.38

1.42 20.00 66.30
9.76 137.90 457.12

>10

8 /8-/ 1.18 1.36 20.00 66.30
22 8.14 9.36 137.90 457.12

>10

A0.18 1.15 1.33 20.00 66.30
1.24 7.93 9.17 137.90 457.12

>10

>-90 0.63 2.55 3.17 20.00 66.30
.19 4.31 17.55 21.86 137.90 457.12

>10

11 0.48 0.54 1.62 2.17 20.00 66.30
3.33 3.74 11.20 14.95 137.90 457.12

>10

12 0.61 0.89 0.75 1.50 2.25 20.00 66.30
4.23 6.11 5.15 10.34 15.49 137.90 457.12

13 1.78 1.57 0.60 3.35 3.95 20.00 66.30
12.30 10.80 4.15 23.10 27.25 137.90 457.12
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Table 2-195. Load Combination 232, 30-ft. Head-On Drop, Normal Conditions (Impact Test), 
Normal Conditions of Transport - Model AOS-050 

Load Cases: 232, 102, 201, 211 
I30-ft. Head-On Drop Impact Test, Normal Conditions 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Stress .(ksi/MPa) o 
Pm Pb Q Pm+ Pb ~:~~:Q Sm 0~ ':; 

4.36 2.98 0.15 7.34 7.48 20.00 66\~0 3.09 

Loc 

1 

2 
30.04 20.54 1. 01 50.58 51. 59 13pO~7 .12) J 
1.84 0.14 0.21 1.98 2.19/1 2~00 &6.30 9.85 

12.71 0.94 1. 47 13.65 15."' >137. "'O~7'"-2/ 

1. 07 0.10 0.15 1.17 . 1.~3 ~O. 00 66-;-3-0 >10 
7.38 0.71 1.05 8.0~~4 137~90~.12 

3 

7.71 7.06 1. 20 14. 7~ 15 .~6 p-e,.J2Z/66. 30 1. 03 
53.13 48.67 8. 26)'0-1-:-8.0 N~5 ~. 90 457.12 

4 

5 3.71 5.49 LOS /c;,20\ 10.2·8 20.00 66.30 

25.56 37. 86 ~4 "'! 4~ L7.0~'vt17. 90 457.12 

1. 58 1. 52 O. 5~ 3<1-0~,67 20.00 66.30 
10 . 89 10 . 48 3 . 9 5~1 . 3) 25 . 31 13 7 . 90 457 . 12 

6 

~:~~ ~:~~~~~~~ ~:~~ 1~~:~~ 4~~:~~ 
8 1/.b8 0.00 ~.~8~.18 1.36 20.00 66.30 

7 

~.~~0.0fV1 (22 
9 ~l.h(~O'\OO 0.18 

Y~D]' 0.02 1.24 

"~~~65 o.lo 0.63 

~ ~37 6.19 4.31 

11 1.1j 0.48 0.54 
7 .,8 8 3 . 3 3 3 . 7 4 

12 0.61 0.89 0.75 
4.23 6.11 5.15 

13 1. 78 1. 57 0.60 
12.30 10.80 4.15 

8.14 

1.15 
7.93 

2.55 
17.55 

1.62 
11. 20 

1. 50 
10.34 

3.35 
23.10 

9.36 

1. 33 
9.17 

3.17 
21. 86 

2.17 
14.95 

2.25 
15.49 

3.95 
27.25 

137.90 

20.00 
137.90 

20.00 
137.90 

20.00 
137.90 

20.00 
137.90 

20.00 
137.90 
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457.12 

66.30 
457.12 

66.30 
457.12 

66.30 
457.12 

66.30 
457.12 

66.30 
457.12 

2.26 

.8.68 

>10 

>10 

>10 

>10 

>10 

>10 

7.95 
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14 1.62
11.19

15 2.01
13 .83

16 1.57
10.83

17 1.65
11.41

18 2.40
16.52

19 2.59
17.89

20 1.60
11.00

21 0.34
2.33

22 1.13
7.80

1.00
6.87

0.67
4.63

1.03
7.13

1.51
10.43

2.98
20.55

2.23
15.35

2.42
16.71

0.30
2.05

0.70
4.80

0.48
3.33

1.78
12.30

0.63
4.37

0.37
2.55

0.12
0.85

0.21
1.43

0.34
2.38

0.03
0.22

0.09
0.59

2.62
18.06

2.68
18.45

2.61
17.96

3 .17
21.83

5.38
37.07

4.82
33..24

4.02
27.71

0.63
4 . 37/

3 .10
21.39

4.46
30.75

3.24
22.33

3.54
24.38

5.50
37.92

5.03
34.67

4.36/
30 .(09

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

66.30
457.12

1 66.30

457.12

66.30
457.12

66.30
457 . 12

>10

8.97

>10

.46

66.30
5-7 .12

66.30
57.12

>10

>10

Min MS: 1.032, -on: Pm+Pb
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14 1. 62 1. 00 
11.19 6.87 

15 2.01 0.67 
13.83 4.63 

16 1. 57 1. 03 
10.83 7.13 

17 1. 65 1. 51 
11.41 10.43 

18 2.40 2.98 
16.52 20.55 

19 2.59 2.23 
17.89 15.35 

20 1. 60 2.42 
11.00 16.71 

21 0.34 0.30 
2.33 2.05 

22 1.13 0.70 
7.80 4.80 

Min MS: 1. 032, 

I 2-418 

0.48 2.62 3.10 20.00 66.30 >10 
3.33 18.06 21. 39 137.90 457.12 

1.78 2.68 4.46 20.00 ' 66.30 8.97 
12.30 18.45 30.75 137.90 457.12 

0.63 2.61 3.24 20.00 66.30 >10 
4.37 17.,96 22.33 137.90 457.12 

0.37 3.17 3.54 20.00 66.30 80 
2.55 21. 83 24.38 137.90 457.12 

6,n'O~4.58 0.12 5.38 5.50 20.00 
0.85 37.07 37.92 137.90 (.f57 .12~ 

"' ~ 0.21 4.82 5.03 2o/D~.3'D )22 
1. 43 33 .. 24 34,67 13'7,90 457.1~) 

~ , 

0.34 4.02 4 . 3 6~ 20. 00 66':--3.0 6 . 46 
2.38 27,71 30"(9 t37.9D~ 
0.03 >10 o . 63/\0 . P 7 2·El-.-0~ _66. 30 

0.22 4 .3~"'...t9 137 .9DY .12 

~_'.B3 1.91 ~D 66.30 >10 
0.59 12.6kv .9D 457.12 

Location: Q Combina't-ion: Pm+Pb 
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