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1. INTRODUCTION
1.1 Background

The Oyster Creek Nuclear Generating Station utilizes a GE BWR Nuclear
Steam Supply System and a steel Mark | pressure suppression type
containment vessel system. The pressure suppression system consists
of a drywell, a pressure suppression chamber (torus) which stores a
large volume of water and a connecting vent system between the
drywell and the water pool. The drywell, sometimes referred to as the
containment vessel or containment structure, houses the reactor
vessel, reactor coolant recirculation loops, and other components
associated with the reactor system,

Figure 1-1 shows the drywell along with the pertinent dimensions. The
drywell is a combination of a sphere, cylinder and 2:1 ellipsoidal
dome and it resembles an inverted light bulb. The spherical portion
of drywell near the base includes a sandbed region that provides an
elastic transition zone which is intended to ameliorate abrupt thermal
and mechanical discontinuities. The pressure suppression system was
designed, analyzed and constructed by Chicago Bridge & Iron Company
(CBI).

A recent 1inspection of the steel shell (November 1986) prior to
restart from the 11R outage in the sandbed region revealed that some
degradation of the shell had taken place during the years since
completion of construction. Subsequent {inspections also indicated
minor thickness degradations in the upper spherical and cylindrical
sections of the drywell,

Based on the ultrasonic (UT) inspection results, the projected 95%
confidence thickness value for the sandbed region is 0.736 inch,
However, in some previous Oyster Creek drywell analyses, as discussed
in the next Subsection, a conservative thickness value of 0.7 inch was
used. Therefore, a sandbed thickness of 0.7 inch was used in the
stress analyses presented in this report which includes the effect of

1-1
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Appendix F evaluates the sensitivity of the calculated stresses in the
sandbed region to the chosen value of sand spring stiffness.
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up to elevation B8'-11 1/4". At that point, the concrete is stepped
back 15 inches radially to form a pocket which continues up to
elevation 12'-3". That pocket is filled with sand which forms a
cushion which is intended to smooth the transition of the shell plate
from a condition of fully clamped between two concrete masses to a
free standing condition. This sard filled pocket is referred to here
as the sandbed. The sandbed is connected to drains intended to allow
drainage of any water which might enter the sand. Up from elevation
12'-3" there is a 3-inch gap between the drywell and the concite
biological shield wall which s filled with foam material that
provides insulation but no structural support.

An upper lateral seismic restraint, attached to the cylindrical
portion of the drywell at elevation 82'-6", allows for thermal,
deadweight, and pressure radial deflection, but not for lateral
movement due to seismic excitation. A1l penetrations for piping,
instrumentation 1lines, vent ducts, electrical lines, equipment
accesses, and personnel entrance have expansion joints and double
seals where applicable.

The materials of construction for the drywell are given in
Specification $-2299-4 [Peference 2-1]. The drywell shell, i.e.. the
sphere, cylinder, dome, and transitions, was constructed from SA-212,
Grade B High Tensile Strength Carbon-Silicon Steel Plates for Boilers
and other Pressure Vessels.

The following steels were used in the construction of penetrations,
reinforcements, and appurtenances:

SA-300 Steel Plates for Pressure Vessels for Service at Low
Temperatures.

SA-333 Seamiess and Welded Steel Pipe for Low Temperature Service.

SA-350 Forged or Rolled Carbon and Alloy Steel Flanges, Forged
Fittings, and Valves and Parts for Low Temperature Service.

g-2
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There is no Code limit for the extent of the region in which the
membrane stress exceeds 1.0 S, but is less than 1.1S,.. This 10%
variation in the allowable stress was provided because of the "beam on
elastic foundation" effects of such local regions, the stress decays
as one moves away from ‘he thin region, but overshoots general
membrane stress value by a small amount as the effects dampen out with
distance. Thus, this provision is pot equivalent to a 10% increase in
the allovable stress whi ™ can be taken advantage of in the original
design. Mowever, given a des‘an which satisfies the general Code
intent, as the Oyster Creek drywel)l does as originally constructed, it
is not a violation of Subsection NE requirements for the membrane
stress to be between 1.05,. and 1.1S,. over significant distances.

Based on the preceding discussion, a limit of 1.1S,. will be used in
evaluating the genera)l membrane stresses in areas of the drywell where
reduced thicknesses are specified.

2.2.2 Allowable Stresses for Post-Accident Condition

In the post-accident condition, the drywell is flooded to elevation
74’ -6", The allowable stress values for this condition are given in
Table 3.8.2-1 of Reference 2-4. Additional discussion on this is
included in Appendix E. Table 2-3 shows the allowable stress values
used for the flooded condition,

2.3 Load Magnitudes and Combinations

The loads to be considered in the Oyster Creek drywell stress
analysis, and the load combinations are specified in Reference 1-4 and
are consistent with those specified in References 2-1 and 2-3.
References 2-1 and 2-3 also contain similar descriptions of the loads
and load combinations. Table 2-4 shows these load combinations. The
Cases 1 and Il pertain to test loads imposed on the drywell prior to
plant startup. These loads are enveloped by the loads specified in
Case V - Accident Condition. Therefore, separate calculations were
not conducted for Cases | and II.

2-5
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A comparison of the load combinations shown in Table 2-4 and those
given in Reference 2-4 is covered in Appendix E. From that comparison
it was concluded that the load combinations in Table 2-4 essentially
envelope those described in Reference 2-4.

The dead load, live load and other equipment loads used in the stress
calculations were obtained from an earlier study by CBI [Reference No.
2.4.3 of Reference 1-4), and are shown in Tables 2-5a though 2-5¢. In
the dead weight loading, the weight of the compressible material
attached to the drywell was separately added. This weight was taken
as 10 lbs. per sq. ft. of drywell surface [Reference 2.4.2 of
Reference 1-4). The additional weight on the cylindrical portion of
the drywell during the refueling was obtained from Reference No. 2.4.3
in Reference 1-4 as 561 1bs/inch of drywell cylindrical region
circumference.

The stresses from seismic loads were separately calculated as
described in Section 4.

2.4 Temperature Gradients

The arywell shell is essentially at a uniform temperature during all
of the operating conditions except the accident condition. During the
accident condition it is assumed that the drywell shell except the
region below the curb (i.e., the sand bed region) is at the same
temperature as that of the environment inside the drywell. An
analysis of the meridional itemperature distribution in the sand bed
region during the accident condition was reported in Reference 1-4,

The meridional temperature results in Reference 1-4 are given as a
function of elapsed time from the start of the accident condition to
4500 seconds. These temperature distributions were used in Section 3
to calculate the stresses.

2-6
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TABLE 2-1

As-designed and Proje.ted 95% Confidence thicknesses used in the Code
Stress Evaluation

As-designed Projected 95%
Thicknesses 14R Thicknesses

Rrywell Region {n) {in)
Cylindrical Region 0.640 0.619*
Knuckle 2.625 2.625
Upper Spherical Region 0.722 0.677
Middle Spherical Region 0.770 0.723
Lower Spherical Region 1.154 1.154
Except Sand Bed Area
Sand Bed Region 1.154 0.736%+

* No on-going corrosion.
** 0.70 inch was used in the Code evaluation. For discussion on this,
see Subsection 1.1,

2-8
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TABLE 2-2
Allowable Stresses for Drywell Shell in Section VIII Analysis

(Except Post-Accident Condition)

Primary Stresses

General membrane 19300 psi

General membrane plus bending 29000 psi

Primary plus Secondary Stresses

Surface stresses including 3x17500 or 52500 psi

thermal effects

NOTE: The general membrane stress allowable value of 19300 psi is
equal to 1.1x17500, where 17500 psi is the allowable stress
value for the drywell material in Table UCS-23 of Section VIII.
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TABLE 2-3

Allowable Stresses for Post-Accident Condition

Primary Stresses

General Membrane 38000 pst

General Membrane plus 1.5x Genera)l membrane or 57000 psi
Bending

secondary Stresses

Primary plus Secondary 70000 psi

NOTE: The above allowable stresses are based Standard Review Plan,
Section 3.8.2., Steel Containment
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Table 2-4
Load Combinations specified in the Parsons Report (Reference 2-3)

CASE 1 - INITIAL TEST CONDITION
Deadweight + Design Pressure (62 psi) + Seismic (2 x DBE)

CASE 11 - FINAL TEST CONDITION
Deadweight + Design Pressure (35 psi) + Seismic (2 x DBE)

CASE I111 - NORMAL OPERATING CONDITION
Deadweight + Pressure (2 psi external) + Seismic (2 x DBE)

CASE IV « REFUELING CONDITION

Deadweight + Pressure (2 psi external) + Water load at water seal
@ 118'-3" + Seismic (2 x DBE)

CASE V - ACCIDENT CONDITION

Deadweight + Pressure (62 psi & 175 F or 35 psi & 28] F) +
Seismic (2 x DBE)

CASE VI - POST ACCIDENT CONDITION
Deadweight + Water Load @ 74" €" + Seismic (2 x DBE)

Notes: (1) The loads shown above predominate. Reference 2-3 contains
al! of the loads.

(2) DBE 1s the design basis earthquake.

2-11
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TABLE 2.5a
Dead Weight Loads

ltem Elevation (ft.) Weight in 1bs
Upper Header 60.00 36000
Lower Header 40.00 41000
Upper Weld Pads 65.00 40000
Middle Weld Pads 60.00 40000
Lower Weld Pads 56.00 48000
Top Flange 95.75 20100
Bottom Flange 93.75 20700
Stabilizers 82.17 21650
Upper Beam Seats 50.00 1102000
Lower Beam Seats 22.00 556000
12 Ft Diam. EQ DOOR 30.25 48000
Personne! Lock 30.00 64100
Vents 15.56 50000
13 Ft Diam EQ DOOR 30.25 57000
Upper Weld Pads 65.00 12000
Middle Weld Pads 60.00 19200
Lower Weld Pads 56.00 8400
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TABLE 2-5¢

Live Loads
1tem Elevation (ft.) Weight in 1bs
Upper Header 60.00 4200
Lower Header 40,00 7150
Upper Weld Pads 65.00 20000
Middle Weld Pads 60.00 20000
Lower Weld Pads 56.00 24000
Equip Door 30.25 100000
Personnel Lock 30.00 15000

2-15
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3. DRYWELL FINITE ELEMENT ANALYSIS

3.1 Description of Finite Element Mode)

The drywell was modelled for finite element analysis using the ANSYS
computer program [3-1). The model is shown in Figures 3-1 through 3-5,
where Figure 3-1 is an overview, and Figures 3-2, 3-3, 3-4, and 3-5
show the sand bed, knuckle, cylindrical, and upper most cylindrical
regions, respectively, The geometrv as described in Subsection 2.1,
along with References 2-2 and 3-3, was used in generating this model.

The mode)! was developed using axisymmetric solid elements (STIF 25),
with the lower most portion being fixed in all directions. This
element has non-axisymmetric load capability which was required for
the seismic evaluation. Seismic evaluations are discussed in Section
4, Combination elements (STIFF 40) were used to represent the sand
stiffness (see Figure 3-2). The value for the sand stiffness was
taken as 366 psi/in [Reference 2.4.10 of Reference 1-4]. Sensitivity
of the calculated stresses in the sandbed region to the chosen value
of sand stiffness 1s discussed in Appendix F.

In addition to the drywell mass, additional mass was included to
account for the attached compressible material and the attachment
loads (penetration, dead, and live loads). The compressible material
applies from the top of the sand bed region up to the bottom edge of
the flange. This mass was incorporated by increasing the effective
density of the drywell materiail in each affected region. For instance,
in the region with a drywell thickness of 0.640", the effective
density was modified to:

effective density = (10 1bs/ft2)/(12 in/ft)z/(0.6401n.)
+ 0,283 1bs/in3

= 0.392 1bs/in3

3-1
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The attachment loads, on the other hand, were included as nodal masses
using STIFF 21. A1 the dead weight and penetration loads as listed in
Tables 2-5a and 2-5b were included in each load case. The upper and
lower beam seats have effective mass only in the vertical direction,

As summarized in Table 3-1, eight unit load cases were analyzed from
which the combined load conditions could be calculated. Load Case |
represents an internal pressure of 62.0 psi. Load Case 2 represents
the veight case without any live loads.

Load Case 3 represents the weight loading during load combination Case
IV - refueling condition. An additional live load (equipment door)
and ‘he water weight during refueling is included in this load case.
The water weight and the opposing upward force from the outside
bellows was determined as 697 1bs/in. and 136 1bs/in., respectively
[Refirence 2.4.3 in Reference 1-4). Therefore, the total load was
taken as 561 1bs/in. or 698 kips (for a 33 ft. diameter). This force
was applied at the flange elevation.

The specifics of the seismic cases (Load Cases 4, 5, and 7) and the
therinal case (Load Case B) are discussed in detail in Section 4 and
Paragraph 3.3, respectively.

Load Case 6 modelled the water pressure for the flooded condition
(Post Accident). In this case the drywell is filled with water up to
elevation 74'-6", Therefore, the pressure due to water applies to all
surfices from 8'-11 7/32" to 74'-6". The applicable pressure for each
element in this region is determined as follows:

p = (62.4 1b/ft3)(894"-y)/(12 in./ft.)3
where y is the element elevation. Although the exact pressure varies

linearly, the modelled pressure was applied in a stepwise mannzr from
top to bottom in increments of 1.89 psi.

3-2
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his section briefly describes the general methodolcgy followed in the

seismic evaltation of the drywell A detailed report on the seismic

4.1 Finite Element Model

The same “inite element mode) that was used for the aralysis of static
loads, was also used in the seismic analysis. Al1l of the concentrated
loads listed in Tables 2-5a aud 2-5b were included in both the flooded
and unflooded seismic analyses. Since the lower and upper Dbeams

connect to the drywell through pads, the beam weights do not act

during the horizontal earthquake excitation. Therefore, the bean
weights are active only in the vertical direction In addition, the
live loads listed in Table 2-5¢ were included in the unflooded seismic

The drywell 1is constrained at the "reactor building/dryweli/star

5 u Ny S a
truss" interface at elevation 82'-6" and at 1its base The upper
constraint was implenented in the finite element analysis by

restraining the middl: node in the horizontal direction at thic

elevation. The base corstraint is as before, i.e., all nodes fixed.

4.2 Dynamic Analysis Methadology and Response Spectra

The seismic input motion spectra were provided by GPUN in Reference
-4, The seismic motion spectra were for two locations: at the mat
foundation and at the upper constraint. Since the ANSYS program can
only accept one input spectrun the input spectra at the twc
elevations were envel

Y resp Nnse (:g\'v‘lvv aynan ana ys¢ were £y t condu tod foy
frequencies up to the ZPA frequencies of the input motion spectra
The response contributions due to the truncated nhigr freguency m




were calculated by static analyses in which the total model

subjected to support accelerations. These were taker

accelerations each of the orthogonal spatial directions
colinear modal onse contributions were combined by the Doubl

Method and the

SRSS method. The respc

contridutions

frequency modes were

combined with the res se to e to the lower frequency

responses
to relative support
stresses were then combined with the stresses from

pressure, thermal, etc.) for the Code evalua“ion
ccident Seismic Analysis

condition, the drywell is flooded to elevati

weight of the water was lumped at several elevatic
meridian of the drywell, ased on previous experienc

id-structure interaction effects were assumed as negligible

hydrodynamic mass of water was assumed as 80% of the total

mass
water which would fill an empty drywell This exclusion

reasonably accounts for the volume of RPV, shield wall

4.4 Analysis for Relative Support Di

The drywell is fixed at its base and is latera

reactor building at elevation 82’'-6". During

VL VU RAAY

14 - . Ty, Y » i ue P | 25 T2 B
wouid experience reiative displacement

between
and the basemat.




relative displacement of the

the drywell at the basemat was
condition [1-4]. The stresses from this relative
by applying & horizontal

zontal displacement

4

support eievation




Sections 3 and esc - nalyses ell stresses

various unit load cases. § Sec first describes how the total
membrane and membrane plus bending stresses for the various load
combinations are obtained om e unit load cases T

results are shown only for the limiting load combinations which

then compared with the stress allowables discussed in Subsection 2.2

A similar evaluation was then conducted by factoring in the projected

95% confidence thickness values to 14R

a9 o »
evaluations

for all the analyzed load combinations are provided in Appendix D.
Determination of »sses for Various Load Combinati

The stresses for the various load combinations listed in Table 2-4

8

were obtained by linearly superposing the stresses from the unit load

ases tabulated in Appendix C. The unit load cases and the scaling

actors used to obtain the total stresses for each load

combinatior

are shown in Table 5-1 The resulting total stresses are showr

tabulated in Appendix D.
Primary Stress Evaluation

The maximum stresses
thickness region
the limiting load
allowable values

stresses were

everywhere in

were




Primary Plus Secondary Stress Evaluatior

The results of temperature gradient stress
condition) showed that only the sandbed and the
regions experience significant stresses from this unit
Also, the post-accident case stress analysis d that
shel the sandbed regior y pe

discontinuity bending stiresses Therefo

condary stress evaluation was conducted only fo

Tabl -2 ows the calcu
stresses and a compa) isor
calculated pri.ary plus sec

allowable values,
£.4 Degraded Thickness Evaluation

Based on extensive thickness measurements, GPUN has esti

mated 1

corrosion rates and determined the 95% confidence projected

wall thicknesses. These wall thicknesses to 14R are given

2-1. The membrane stresses for the degraded thickness cond
- ~ " a1 e " - 1A Y« ~ P " . P pragon
obtained by scaling upwards the calculated stresses for

thickness le 5-2) by the thickness ratio.

Table 5-3 ¢ primary membrane and membrane
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TABLE 5-2

PRbeX R8%°8-1, rev. o

Comparison of Calculated Stresses to Code Allowabie Values

( Nominal Drywell Wall Thicknesses)
Limiting Load Combination - V-1 ( Except as Noted)

Drywell Region Stress Calc. Stress Allowable
Categ. Magnitude, Max. Stress
(pst) (psi)
Cylinder Prim. Memb. 19200 19300
(t=0.640 in.)
Prim. Memb. + 20280 29000
Bending
Knuckle Prim. Memb. 18430 19300
(t=2.625 in.)
Prim. Memb. + 20620 29000
Bending
Upper Sphericai Prim. Memb. 19090 19300
(t=0.722 in.)
Prim. Memb. + 26350 29000
Bending
Middle Spherical Prim. Memb. 18460 1930C
(t=0.770 in.)
Prim. Memb, + 23110 29000
Bending
Lower Spherical Prim. Memb. 15620 19300
(t=1.154 in.)
Prim. Memb. + 17320 29000
Bending
Prim. + Second 18050 52500

5-4



TABLE 5-2 (CONT'D)

Comparison of Calculated Stress
d Stresses to Code Allowable Value

V-1 ( Except as Note
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6 SUMMARY AND CONCLUSTONS

This report is a supplementary report to the C(ode stress report
(Reference 1-2) of record and addresses aspects of Code compliince
they relate to the local wall thinning observed in the Oyste* Creek
drywell. The loads and load combinations used in the analysis were
based on the previous drywell stress analyses and the Code o recor
specification. In developing the allowable stress 1

taken from Subsection NE

imits guicance was

f Section 111, ASME Code where th: Code of

\

o

record (Section VIII) is silent

"

The stresses, including those from seismic inertia, were obtained
using a finite element model of the drywell shell. Th: stiffness
provided by the sand in the sandbed region was modeied nusing spring

elements.

Since the wall thickness degradation was the reason for “his analysis,
the focus was on the drywell shell only. The stress analysis first
considered a base case in which everywhere as-desigred thicknesses
were used except in the sandbed region where the thickness was assumed
as 0.700 inch. This confirms the original stress :alculations and
serves as a basis for evaluating the st s for tte 95% confidence

projected thicknesses. In the other 95% confidence projected

shell thicknesses to 14R were used

The highest

L.
w
-
Kl
~

sses were determined to be fron the Case V load
combination in all the different thickness regions of the drywell [t

was shown that the primary and secondary stresses are within the

allowable limits for both conditior (as-desicned thicknesses and
projected 14R tt knesse
T'\ s concluded that the UV tey IV'E‘?'."& :t"_vw; cha) w‘, continue t
meet the Code of record requirements at least tp to 14R. The analysis
for b K ng (“;"A»\‘ ty iy the andbe rec : contain " 3
comparn n G report Raference E
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1.0  SCOPE

The drywell of the Oyster Creek Containment was originally con-
structed to the requirements of Section VIII of the ASMZ Boiler and Pres-
sure Vessel Code and applicable Code Cases, with a contract cdate of July 1,
1964. The Code requirements for nuclear containment vessels at that time
were less detailed than at any subsequent date.

Is it proper to use the contents of a later Code, and specifically
tne requirements of Subsection NE of Section 111, as guidance in present
evaluations of the drywell?

2.0 CONCLUSIONS

It is proper to use the containment vessel requirements of the 1963
Edition or later editions or addenda of Section III as guidance in present
evaluations of the Oyster Creek drywell for issues not explicitly consid-
ered in the rules applied to the initial construction or as amplification
of those rules when the later requirements have equal or more conservatism
requirements and all related requirements are met., As used by the Code,
requirements are "related requirements" if the approval of one action was
contingent on approval of a second action,

3.0 £ T NTS CONCERNING SUCH USAG

The ASME Code permits the use of later editions and addenda. For
example:

Section III, NCA-1140(b), 1989 Edition, states that “Specific
provisions within an Edition or Addenda later than those
established in the Design Specifications may be used providing
all related requirements are met.,"”
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Section XI, IWE-3122.4, the rules for acceptance by

evaluation

for metal containments, states that portions of later Editions

of the Construction Code or Section III may be used.

4.0 RULES APPLIED TO INITIAL CONSTRUCTION

Burns and Roe Specification S5-2299-4 required, in Section 2.1 ‘

equ ed

S
P

o
.

’ EC LK i,

the containment vessel satisfy the followin¢c ASME requirements:

Boiler and Pressure Vessel Code, Sections

edition, with all applicable addenda; Nuclear Code Case Inter

. TONE 279NE v ~ . . wa X d skl e
pretations 1270NS5, 1271N, 1272N5 and other applicable case¢
interpretations.,

Because of the July 1, 1964 contract date, the latest applicable addend

ua

was the Winter 1963 Addenda

The specific Cases identified by Burns and Roe were:

270N General Requirements for Nuclear Vessels

YT Y

States that neither Sections or ¥ill ';l"‘f‘\".)(“x‘v covers

—

nuclear vessels, states that the requirements of either

qu i ‘
ection may be wused together with the contents of the
applicable "N-Cases", and defines various types of vessel
including containment vessels.

1271N Safety Devices

c
Permits containment vessels without such

{1 rnmaent nA
| { me A
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Defines special requirements with respect to welded joint
types and radiography, stress relief, welded attachments,
corrosion provisions, two-stage construction and allowable
stresses,

One specific issue of interest here is the requirements on allowable
stresses which go beyond the explicit requirements of Section VIII. The
explicit requirements of Section VIII addressed only the minimum thickness
of the vessel to resist, what we now term, the general membrane stresses
which result from Design Pressure(s) and gravity, seismic, and wind loads.
Case 1272N required that other types of loads and stresses be evaluated:
including, those we now term, local membrane stresses and discontinuity
stresses which result from gravity, seismic, pipe and wind loads, Design

Pressure(s), normal operating pressures, pressure tests, and therma) gradi-
ents,

The other specific issue of inte -est 1is the requirements placed on
materials, fabrication, examination a. - sting as they have evolved from
those appliied to the inftial constructi-n of the Oyster Creek drywell to
the rules applied in the present reevaluation.

The evolution of the Code rules from the Nuclear Cases used in con-
struction of the Oyster Creek drywell through the Summer 1977 Addenda to
Section III is discussed in 5.0. This time period is pertinent because the
present rules (1989 Edition with 1989 Addenda and Code Case N-284) contain
only relative minor evolutions of the Summer 1977 Addenda, without basic
changes affecting the issues presently being considered with regard to the
Oyster Creek drywell except as discussed 1in Sectiuns 7.0 and 8.0 of this
document. Also, the design rules of the Summer 1977 Addenda were those
implemented by the Mark I Program Plant Unique Analysis Application Guide,

so have previously been applied to a reevaluatior of tie Oyster Creek con-
tainment,

The stress limits beyond those of Section VIII, includinc the tran-
sition from the Code Cases to Subsection NE are discussed in Section 6.0 of



EVOLUTION OF THE CODE REQUIREMENTS FOR CONTATNMENT VES

;’.E k()

5.1 Nuclear Cases to Initial

ction

120 4
pment

A
8.

1 mant
rements

u

Others




¢ TELEDYNE
ENGINEERING SERVICES

1977 Summer Addenda




Technical Report & ELEDYNE
No. TR-7377-1 ' ENGINEERING SERVICES

There were a number of revisions during this time period, the
more important of which may be summarized as follows:

Summer 1966 Addenda: Redesignated the materfal used in
the Oyster Creek drywell as SA-516, Grade 70 rather than
A-212, Grade B, Firebox Quality,

Winter 1967 Addenda: Revised the requirement in the event
that the operating condition did not satisfy the fatigue
exemption requirements to permit 1.¢ local region to be
evaluated to the fatigue evaluation for Class A vessels,
rather than requiring the entire vessel to be upgraded to
Class A, Added alternative requirements with respect to
Categories C and 0 welded joints,

r Addenda : Improved the definition of juris-
dictional boundaries, clarified the design rules without
change in intent except for consideration of seismic con-
ditions, and clarified the references to Section VIII.
Differentiated between the stress limits applicable to the
earthquake load for which the power system must remain
operational or must regain 1its operating status (OBE) and
that for which safe shutdown 1s required (SSE). The for-
mer was categorized as a normal operating condition and
the latter as an energency or as an upset condition
depending upon whether or not the structure was integral.

With respect to the Oyster Cree. containment, the seismic
ndf nsidered i I wice the Design

Basis Earthquake, Although this quantity is equivalent to
today's SSE, the Oyster Creek seismic .-rdition was, and
stil)l 1s, considered to be a normal operating conditicn in
evaluating the drywell, Therefcre, this revision is not
applicable to the present drywell evaluation,
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included NE-3222 and NE-3228 was revised to permit full
application as was permitted for Class ) vessels,

Identified 14 “essentfal differences" from the previous
rules., With respect to the 14 essential d'fferences: the
first four redefined the definition of Design Pressure and
the values of the allowable stresses in a manner consis-
tent with the pre-Section 111 Code Cases; four added new
stress tables, eliminating materials not being used for
containments, and added additional materfals; and, indi-
vifual items changed the external pressure rules from
those of Section VIII to those of Section I1II, eliminated
formulas for special shapes, eliminates Section VIl para-
graphs not applicable to containments, added repairs with-
out PWHT, added special examinations for appurtenances,
and added Appendix X, None of these are pertinent to the
present issues with respect to the Oyster Creek drywell,

The impact of the change in external pressure design rules
is included in Section 8.0 of the present document, Since
Code Case N-284 1is being applied to this reevaluation,
rather than the design rules placed 1in NE-3000 by this
addenda or subsequent changes to NE-3000 relative to
external pressure design, the pertinent aspects of the
changes which resulted from this Addenda are those which
apply to forming tolerances.

Winter 1972 Addenda: Introduced special requirements for
Jet impingement and associated reactfons in NE-3131.2.

winter 1973 Addenda: Revised the postweld heat treatment
requirements, Identified a number of editorial correc-
tions, Included NB-3222 as a copy of NB-3222. Revised
the requirements for plastic analysis in NE-3228 to be
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fdentical to those in NB-3228. The requirements are iden-
tical to those in the 1989 Edition of Section 11 when
subsequent paragraph renumbering is considered.

1974 Edition: Definition of the containment system was
revised, but contained an anowaly which was corrected by
the Winter 1974 Addenda. Clarified the stress limits
applicable to jet impingement and associated reactions in
NE-3131.2.

Winter 1974 Addenda: Modified the stress limits appli-
cable to jet impingement and associated reactions in NE-
3131.2.

Winter 1975 Addenda: The 1974 Edition anomaly was cor-
rected by a complete rewrite of NE-1000.

summer 1976 Addenda: Definition of local membrane stress

revised, see Section 7.0 of this document.

Summer 1977 Addenda: Defined the various design param-

eters and Service Levels for containment in a manner con-
sistent with the generally applicable definitions placed
in NCA-2140 by the winter 1976 addenda. Most importantly
from the viewpoint of the present document, NE-300u,
covering the design of Class MC vessels was revised to
place emphasis on the "de.ign by analysis" approach.

Specifically, NE-3131, General Requirements, was revised
to make it clear that satisfaction of the Design by Analy-
sis requirements of NE-3200 was the primary requirement,
and that the Design by Rule requirements of NE-3300 only
applied “in the absence of substantial mechanical loads or
thermal loads other than pressure --- for those configura-
tions which are explicitly treated in NE-3300."
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It is the opinion of the writer that this revision did not
change the requirements on containment design which had
been applicable from the time Case 1272N5 was developed
through the entire development of Section 111 to the date
of this addenda. However, the revision did properly state
the intended emphasis and, 1n conjunction with the added
requirements with respect to Service Levels, provided a
major clarification as to the intent of Section 11I.

5.3 Conclusion of Section 5.0

The original preparation of the 1963 Edition of Sectfon 11l and
the revisions made through the Summer 1972 Addenda were evolutionary, and
did not change the basic considerations 1in containment design from those
contained in Case 1272N5 except for the change in the forming tolerance
rules which resulted from the change 1in external pressure rules from those
of Section VIII to those applicable to Section 111, Class 1 vessels, as
discussed in Section 8.0 of the present document. The intent of the ini-
tial construction rules applied to the Oyster Creek containment was main-
tained, Rules were amplified and clarified, there were detailed changes in
requirements without change in concept, and there were a number of changes
(such as the distinction between OBE and SSE, added requirements with
respect to jet impingement and associated reactiors, and the definition of
the various service levels) which addressed 1ssues not applicable to the
present evaluation of the Oyster Creek drywell,

This review of the general evolution of the Code requirements
for containment vessels, when considered together with the more detailed
review of the stress limits beyond those of Section VIII contained in
Scction 6.0 of this document and the even more detailed review of applica-
ble issues included in Sections 7.0 and 8.0 of this document, indicates the
appropriateness of applying the rules of Subsection NE to the present
Oyster Creek evaluation,
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6.0 STRESS LIMITS BEYOND THOSE OF SECTION VIII

6.1 Comparison of Case 1272N5 and 1963 Edition of Section II1

Although the inftfal rules for construction were Section VIII
plus the applicable nuclear code cases, the requirements of the cases
applied when there was conflict with the requirements of Section VIII. The
explicit Section VIII design requirements, those which consider the general
membrane stress due primarily to Design Pressure and Design Temperature,
were not revised by the case except that the basic allowable stress, S, was
increased by 10% when the Design Pressure and Temperature are based on the
maximum values which will be attained during the most severe credible inci-
dent, However, Case 1272N5 contained specific 1imits on combined genera)
membrane, general bending, and local membrane stresses and on the sum of
these quantities plus secondary stresses, Such 1imits were intended to
provide specific guidance 1in response to the Sectfon VIII, Par, U-2(c)
requirement that:

The Code does not contain rules to cover all details of
desfgn and construction, Where complete details are not
given, 1t is 1intended that the manufacturer, subject to
the approval of the authorized f{nspector, shall provide
details of design and construction which will be as safe
as those provided by the rules of this Code.

Although the terminology used 1in Case 1272N differed slightly
from that adopted by Section 111, the definitions clearly indicated the
intent to be the same. The limits were also quite similar. The limit on
combined general membrane, general bending, and local membrane stresses was
stated as 1.5 times 1.1 §, which {s, in present terminology, 1.5 Spe. The
limit on the sum of these gquantities plus secondary stresses was stated as
3%

The consistency between the intent of these special limits in
the Code Case and in Section I1II 1s even more obvious when the relevant
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contained revisions to the definition of Local Primary-
Membrane stresses in NE-3213.10, as discussed in 7.0 of
this document.

The numerical value of the stress limit (L1) and the
definition of the Design Pressure (Pd) when considering
the containment function changed from time to time as
follows, using S to designate the Section VIII allowable

® value and Pm to designate the maximum containment inter-
nal pressure under conditions for which the containment
function is required:

‘ EQ, or Adg,
From To Numerical Value (L1)

Case 1272N5 1.1 S with Pd = Pm

63E W65A 1.1 § with Pd = Pm
WE5A  S69A S with Pd = 0.9 Pm
S69A S72A S with Pd = Pm, except Class 1 (or A) Sm
® value used with L4 1in regions requiring
fatigue evaluation
S72A ST7A 1.1 S with Pd = Pm
S77A Presert Smc = 1,1 S with Pd = Pm

There has been some varfability 1 these stress limits
as Code changes have been made, but there has been no
change in the required thickness which is dependent upon
Y the ratio of Pd and the numerical value of (L1). The
only significant change was 1in the Summer 1969 Addenda,
which permitted use of the Class 1 (or A) Sm values with
the L4 limit 1in regions where fatigue evaluation was
™ required. Since the Sm value may be as large as 1.33 S,
this change may be significant, It is justified on the
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Note that use of these rules may also affect the evalua-
tion of other stress limits, including the fatigue
Timits.

6.3 Conclusion of Section 6.0

Stress 1imits beyond those of Section VIII have been provided
throughout the time period of interest, Case 1272N5 contained explicit
limits which addressed what are now termed general membrane stresses, local
membrane stresses, primary bending stresses, and secondary stresses, These
provisions were incorporated in the 1963, original, edition of Section 11]
by reference to Class A (now Class 1) requiremenis., Additional provisions,
such as that addressing fatigue, and alternative provisfons, such as that
permitting 1imit analysis, were thereby incorporatcd.

Subsequently, these provisions have been clarified and ampli-
fied without change 1in the basic considerations 1in containment design
except for forming tolerances as discussed 1in Section 8.0 of the present
document,

This review of the stress 1limits beyond those of Section VIII,
when considered tsaether with the general evolution of the Code require-
ments for containmen. vessels contained in Section 5.0 of this document and
the even more wu t.iled review of stress limit reguirements included in
Section 7.0 of this document, indicates the appropriateness of applying the
rules of Subse tion NE to the present Oyster Creek evaluation,

7.0 DEFINITION O LOCAL MEMBRANE STRESS

7.1  Evolition of the Definition of Local Membrane Stress

Although the 1imit on the sum of the Primary (General or Local)
Membrane plus Primary Bending Stress Intensity has remained a constant
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multiplier on the Primary Membrane Allowable Stress, at a value of 1.5, the
definition of Primary Local Membrane Stress has varied with time. In par-
ticular, the size of a stressed region which may be considered as local has
varied,

Case 1272N5: There was no size limitation given, the
definition simply reflecting two examples, in the last
footnote:

(2) Local membrane stresses 1in a shell produced by
the external load and moment at a permanent support
or nozzle neck,

(3) Local membrane stresses acting circumferentially
at points of discontinuity, such as head-to-shell or
nozzle-to-shell junctions.

1963 Edition, N-412(j): A stressed region may be consid-
ered as local 1f it does not extend in the meridional
direction more than 0.5 v(Rt) and if it is not closer in
the meridional direction than 2.5 v(Rt) to another region
where the limits of general primary membrane stress are
exceeded, where R is the mean radius of the vessel and t
is the wall thickness at the Jlocation where the general
primary membrane stress limit is exceeded.

Summer 1965 Addenda, N-412(4): A stressed region may be

considered as local if the distance over which the stress
fntensity exceeds 1.1 Sy does not extend in the meridional
direction more than 0.5 v(Rt) and 1f it 1s not closer in
the meridional direction than 2.5 v(Rt) to another region
where the 1imits of general primary membrane stress are
exceeded, where R is the mean radfus of the vessel and t
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8.1 r R n

The possible exception exists because the Code requirements
with respect to 1impact testing when the Oyster Creek drywell was con-
structed, the requirements imposed by TBI on the construction of the Oyster
Creek drywell, and the requirement {imposed by the present Code differ,
These differences are examined to establish that this possible exception is
not significant to the conclusion of this document.

Code Case 1272N5(b) (1) required that plates not inside a heated
enclosure be ordered to SA 300 and 1{mpact tested in accordance with UG-84
at or below the lowest metal service temperature (LST) - 30°F., UG 84, and
SA-300, required that the impact testing be of the Charpy Keyhoie or U-
notch type (Cy) and indicate a 15 ft-1b minimum for the average of 3 speci-
mens and have a minimum value of 10 ft-1h for the three specimens at or
below the LST. In accordance with the Ralph M. Parsons Company, “Primary
Containment Design Report"”, Sectfon 1.2.4, the LST is S50°F but to provide
an additional factor of safety, 30°F was wused for the design basis. UG-84
did not substitute the Charpy V-Notch (Cy) test for the Cy test until the
Summer 1969 Addenda, which required 15 ft-1b average and 12 ft-1b minimum,
both for three specimens, at or below the LST.

The rossible exception to nuclear requirements is that NE 1210
of the 1963 Edicion of Section IIl1 required 20 ft-1b average and 15 ft-1b
minimum, both ‘or three specimens, wusing Charpy V-Notch (Cy) specimens and
testing at or jelow LST - 30°F, The Cy test is retained by the 1989 Edi-
tion of Secticn III but, when impact testing of this material is not
waived, the energy values required by Table NE-2332.1-2 for the thickest
sphere material are 25 ft-1b average and 20 ft-1b minimum, both for three
specimens, at or below the LST,

The Oyster Creek drywell was constructed of carbon-silicon
steel plates ordered to SA-212, Gr, B, Firebox Quality meeting the require-
ments of SA-300, As indicated in 5.2 ¢f the present document, the designa-
tion of this material was changed to SA-516, Gr. 70 by the Summer 1966
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Addenda. By the material specifications, the material is normalized, fully
killed and melted to fine grain melting practice. The drywell plate was
impact tested, using the Charpy V-Notch specimen (Cy) at 0°F to 20 ft-1b
minimum. The material specification and impact test complied with Cade
Case 1272N5 and with the 1963 Edition of Section I1I; and, if testing were
reguired, with the minimum energy requirement of the 1989 Edition of
Section 111,

The possible exception 1s further resolved by showing that
impact testing would not have been required 1f the present Subsection NE
requirements were applied to the Oyster Creek drywell, The present
NE 2121(c) permits material which is not {impact tested to be used if it is
normalized or quenched and tempered, fully killed, and melted to fine grain
melting practice and ti.c provisions of Table NE-2311(a)-1 are satisfied,
That table exemptis 5A-516 Grade 70 in the normalized condition, from impact
testing 1f the listed value of Typr (0°F) 1is Tlower than the LST by an
amount established by the rules of Appendix R. By Appendix R, the permis-
sible LST fs defined as Typr + A. For thicknesses up to 2.5 inches
A = 30°F, Therefore impact testing would not be required by the present
Code rules unless the LST were less than 30°F, and the Oyster Creek drywell
material would not require impact testing.

8.2 Forming Tolerances

Code Case N-284, the rules for buckling applied in the present
evaivation, requires, in -1500, that the forming tolerance requirements of
NE-4220 be satisfied. The possible exception exists because the require-
ments of NE-4220 were not in effect when the Oyster Creek drywell was con-
structed, The requirement imposed by Case N-284, the Code requirements at
the time of construction, and the requirements imposed by CBI on the con-
struction of the Oyster Creek drywell are examined to establish that this
possible exception is not significant to the conclusion of this document.

The present (1989 Edition) NE-4220 imposes “"roundness" require-
ments and “shape" requirements., These may be summarized as follows:
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changes in the curve for 'e', which make the curve slightly less conserva-
tive, do not affect the value for the drywell,

The procedures actually applfed by CBI in the construction of
the Oyster Creek drywell are described fin Attachment 1, The sequence of
fabrication was forming of individual plates, making vertical welds to
aisemble the individual plates into rings, and making horizontal welds to
join the rings. Since Case 1272N5 and Section VIII had no requirements
applicable to this drywell, all dimensional checks made by CBI during con-
struction of this drywell were made to assure that the completed vessel was
within drawing tolerances and that the plates were formed .o tolerances
intended to assure that the vessel could be fabricated, Attachment 1 sum-
marizes the procedures used and concludes that:

The vessel as fabricated 1s made up of cylindrical plates
which are considerably closer to the true curvature than
that required by today's Code. The out-of-roundness is
believed to also be compatible with today's Code, however,
specific documented checks or procedures are not readily
avallabie,

This review indicates that the specific dimensional checks
docume~ted by CBI in fabrication of the Oyster Creek drywell were not suf-
ficient to demonstrate satisfaction of the NE-4220 requirement on the devi-
ation between maximum and minimum diameters or on the deviation from true
spherical shape. However, the . .urements made by CBI to assure fabri-
cability provide reasonable assurance that the “shape" control was equal to
or better than that required by NE-4220.

Based upon the buckling analysis performed by GE, the forming
tolerance issue of most importance is that of local shape, the lower modes
of buckling which are sensitive to gross out-of-roundness are not of inter-
est. Also, since the buckling analysis performed by GE considered the
eccentricity between the corroded and uncorroded regions in the shell, the






Technical Report W m
No. TR-7377-1 ENGINEERING SERVICES

ATTACHMEN ' 1

FABRICATION, INSPECTION, NDE AND TESTING PRACTICES

FOLLOWED BY CBI

IN THE CONSTRUCTION OF THE OYSTER CREEK DRYWELL

Prepared by

CBI
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so accurately formed as to preclude any possibility of requiring field
adjustments. Economics dictated these shop tolerances.

Having established this shape accuracy and linear dimensions within & 1/32"
as shown in this report, the field fitup was achieved by matching adjacent
;eams and maintaining a constant weld gap throughout the entire length ot the
seam. This normally established the correct curvature across a weld joint,
Checking of this curvature at each weld joint by use of a 9 feet or 10 foot
sweep template was commonly done, but was not mandaiorv -, far as we are able
to determine at this time. Judicious field personnel interested in being
assured that the closure plate would fit without readjustment of previously
welded seemed to plan ahead by using these sweep templates as they progressed
around the sphere.

As far as we can determine, there were no diametral checks recorded at the
time the vessel was erected. None were required since the code did not
address spheres. The roundness was established by having accurately formed
individual plates, a correct total circumference and some checks of curvature
across weld joints,

Conclusion: The vessel as fabricated is made up of spherical plates which
are considerably closer to the true curvature then that required by today's
code. The out-of-roundness is believed to also be compatible with today's
code, however, specific documented checks or procedures are not readily
avaialble.

111. Non Destructive Examinations
The project drawings called for the following NDE
. A1l butt welds - 100% RT
2. A1l non-radiographable joints and fillet welds - 100% MT or PT

(before and after pwht)
3. Solution film test all welds at § psi, and at design pressure
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DRYWELL DYNAMIC MODELS

The same axisymmetric finite :lement mode) used for the current ASME Code
Section V111 Stress Analysis of the Oyster Creek drywell was also employed for
the seismic analysis. Thc axisymmetric model is comprised of isoparametric
solid elements of revulution having four node point. There are three
translationa)l degrees-cf-freedom associated with each finite element node
point.

$CF seismic analyses were compieted for the following four drywell
configurations:

Model 1: Unflooded Drywel) with Sand Stiffness
Model 2° Unflooded Drywell without Sand Stiffness
Model 3: Flooded Drywell with Sand Stiffness
Model 4: Flooded Drywell without Sand Stiffness

Models 1 and 3, with the sand stiffness, were comprised of 1794 nodes and 12
finite elements whereas Models 2 and 4, without the sand stiffness, were
comprised of 1762 nodes and 1236 finite elements.

o
o

The models were generated to perform static stress analyses which require 2
relatively fine grid refinement. The grid .efinement for stress analysis is
much finer than 1s required for dynamic analysis.

The computer requirements associated with the dynamic analysis of such a
refined static stress model are prohibitive. Consequently, Guyan reductions
were completed in ANSYS before completing the axisymmetric eigen and response
spectrum analyses. In the Guyan reductions, Master Node degrees-of-freedom
were manually selected for all nodal degrees-of-freedom having concentrated
masses. The remaining dynamic degrees-of-freedom were then selected by ANSYS
to optimize the mass distribution between the Mas'er Nodes. There were 270
dynamic degrees-of-freedom in each seismic model afcer the Guyan Reductions.

The hydrodynamic mass of the disk of water in the drywell encircled by each
individual finite element of revolution was uniformly concentrated to the
element node points for the flooded drywell condition., Eighty percent of the
total disk volume was used to caiculate the hydrodynamic mass in order to

account for the volume of the RPV, shield wall, and pedestal. Fluid-structure
interaction between the drywell, the wloped water, and the shield wall/RPV
& Internals/pedestal was conservative eglected. That is, the response

attenuation generally associated witt *.e dynamic coupling through the mass
matrix for these components was neglected.

A ; . 1 I3 e’ . r " , s v 173 '3 ', | r Ie . - ¢ - ¢
h »are detailed description of the actual drywe physical geometry as wel ] a
the drvwell finite element mode)l is given in Section 3.1 of this

report
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A11 modes up through the zero period acceler on (ZPA) frequencies of the
seismic input motion spectra were included in the response spectrum analyses,
Colinear, moda) response contributions are combined by the Double Sum method
per Regulatory Guide 1.92.

Per Appendix A to SRP 3.7.2, the missing mass responses are obtcined from
static analysis in which the applied load at ‘ach degree-of-freedom of the
model is equal to the product of 1) the ZPA, 2) the degree-of-freedom mass,
and 3) the sum of the model fraction of the degree-of-freedom mass for all
truncated higher modes.

For the actial missing mass static calculation, Factor 3 above was
conservatively replaced by unity for all degrees-of-freedon

Combination of Colinear Seismic Response Contributions. A1l colinear modal
response contributions were combined Dy the Double Sum Method and the spatial
contributions by the SRSS method The response contributions due to the
truncated higher frequency modes were combined with the response totals due to
the lower frequency modes included in the analysis by the SRSS method. The
resulting tota) colinear inertia responses were combined with the
corresponding responses due to relative support motion by the absolute sum
method

2.
1
|

DKHI034 . wi
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TRbeX RES°S-1, rev. o

This appendix presents a summary of the finite element stress analysis
results for the various unit 'nad cases listed in Table 3-1. The
stresses reported in these tables are the nodal stresses. Since there
are three nodes across the thickness of the drywell shell (e.g., see
Figure 3-3), the stress at the center node is essentially a membrane
stress. The difference between the stress at an inner or the outer
node and the middle node is indicative of the bending stress at that
section,

In each of the stress tables, the second and third colums from the
left show the radial and vertical coordinates of the center nodes.
Four stress components (three normal stresses and one shear stress)
are listed for each of the inner, middle and the outer nodes.

Table 2-1 shows the wall thicknesses in the various regions of the
drywell. To help assess the maximum stress levels, the range of node
numbers associated with each wall thickness are giver below:

Drywell Region Node Number Range
Sandbed Region 1 through 96
Lower Spherical Region 100 through 237
except Sandbed Area
Middle Spherical Region 241 through 603
Upper Spherical Regica 604 through 876
Knuckle 880 through 942
Cylindrical Region 946 through 1449

C-1



nad Caee Wo

av
ns

fan

1

(42 psi

Myt side Nodes

Meridional

l(yr:

21757
Y1 T4

I1LP%

20714
22O
19745
19289
1”81
18403
18014
17A7S
17397
17208
17184
17329
17723
18344
19326
2090
22%7
26394

>
2TDL7

L00

IRLS

y\r’qc';-o\

o3
)

L0

20
23
2%

7

1>

T 10AAS R . &

Mor idional

-5

an
~Q

01

"2
aR
10
19

N

3

m

Q2
nr
23

5

LR

it Nories
wonp

b 4

(ps

a2
S2AR
65%7
927
TALS
R29¢
8025
CLnT
0077
10384
mnrin
10042
11149
11281
1Itm
11428
114A7
11498
11511
11877
11543
11738
TIRAT
12029
12222

-
P

~

12434
12656
12859
130N
13N/
12939
12472
11149
10426

s SR TN

sxy
(psi)
244 08
219 84
15412
112 AR
AT MY
I 18
n ™

25 1
LI,
<7 A1
&7.27
7356
77.29
7908
79.46
TR B4
77 4h
75.54
L 0OR
™0 N
&1
&0 34
50 58
39.10
25.26
oNn
10.02
3144
55 _AS
1.00
106 .30
0 15
417.2
662 .9%
as 0t

$83

-
5
>

<

N

<Q

Q » A
w 9 g ~
-
<

-
O
« JRFT RN

Q

gY

(psi)

107
|7

26743

—

14299
15480
15308
15412
15408
LD
1A SAS
14813
17315
e s
NS7
1RAON
19084
19411
w72

19018
19080
1930
19505

IBRTS.

17908
1AARD
15008
12938
1055%
YI7A1
15N
17649

1RRAT

1re ide Nodes

mer ictional Noop

<7

(psi)

12578

7

8490
TR74
Ton
ROAL
]3I50
RTZS
VARLS
EaRls
ORML
10226
10525
1n7TRR
11013
11210
11384
11548
12497
1IRLR
12006
12141
123%
12433
12530
12546
12502
12287
11959
11323
10505
111¢7
11208
118130

A%

53
5
e
o3
Lﬂ
0%
<A
S

A

T

sy

(=

3R,

292.%9

s
112

™

»

3



< arwt timit 1 nad Case NO 1 (A2 psi pressure)
with San

Middile Nodes
mirtsi i
oy ar st ormal oo
war idional Hoop

sy L ¥4
<7

v

(pst) (pst)

fost)

£ S 11351.22 o843

s V 11348 QL8

A"?": AF 74 11544 A VAl

5 11344 9IAR

o : 11330 93

b ’, 11324 .66 oLAs

9330 4 < “ ‘ . : e

oot ‘ ' > 11308 0N TH
10417 ¢ 95466 . » !

1AL 04819 11300 o*RNs

g ] 11286 10141

e i s 2778 1127680 RT3

11270 37 107570
11876 82 1090043 &

; | ® B =
e ; 1M11%7 0!

10839

1N’ E 11274 G
il : : e ‘ : ry
e o 11306 .07 AR 100972
11095

11340 ]

15% 11375

‘ «, <7 11156
1431 } 11% st . i
1372.7% 11375

2 11187
11342 .98

S 112%0
. 11361
e 1125%
: 113573 ]
1348
13417

1338

11755
11350

% 79 11239
11%2.5

1207

: 4 1 11331
11329.04 11337.5 50 . 22 e e

1104

11375 .7 1335 —
114%%.21 11328 y } R ¢ ‘1.“‘ s
£ P '

> e ' 12200 ) 10084 .

ot 11127.%: 10966

g!n-" T 10938
1NORS

1091%.5 )

1mmn?’

11549
1159 L 11214
11595 11125
11544.51 10994 ; s
11417 1NR19 4 ' ' 2 g ' - s
11178 1095 OF "";‘.” ‘ I : ey

1R

10798 34 10339

1044
1NLS 10055

:|uxv1r,\ w1




it 1 nad Case Wo 1 (A2 ps) ~wroesre)

Nrvwe ! i Sarvt

Mytside €ades Mickile Nodes 1re idde Modes
padinl Meridional WooD Prdial Meridional Woop gadial Meridional Woop
le X - Thetn Nowke oy SY 52 SXY Nowde sx SY 52 SHY Morte i3 sy sz XY
£ ineh) firmehy (degrees) (pst) (psi) (psi) (psi) (pst) (psi) (psi) (pst) (pei) (pst) (p=id (psi)
212 377.26 261.09 63.77 2N 21 .46 9SNN 40 O7TR.06 82.56 212 7. 37 11244 4% 1083 52 ss. M 2 <L 14 12995_4% 10858 2 IR LA
215 so.N 264 .91 &4 .34 214 29.20 A5S% .41 9550.34 R7.3S 215 40 0 11239.0% 10380 Pa ) 104 .63 2% $2.29 1393 .03 112%.12 122.51
218 8093 AR T4 64 .92 217 17.02 763015 9449 74 R9.19 218 49.3%% 112335 10622.22 -112.50 2w AT T3 15052.04 118000 1% 45
» 221 2 M 272.59 £5.50 220 26.99 A4S0 .02 O6L2. 60 5.3%5 F 2 | 4R 74 112%5. .48 11297 RL AR 222 72.5% 1603067 12621.2 0SS .42
g A IRY 49 274 .%2 6575 23 £.55 STRR 33 9772.12 AT _BL 224 3 39 11233.97 11485 . TR RL 4T 225 sy 55 1A7TIO.SY 13MIY (L] 02 .25
4 8L .26 76 .04 6602 26 15.41% $217.49 998061 67 .86 227 35.2%5 112641.49 11859.95 RN 2728 So 77 17271.45 13VAIL™Y o0 14
0 385 0% 277.78 65 27 V29 4LADG LB 1028R 48 58.00 2%0 34 61 112%1.90 12332.%2 ™. %7 PR A1 R2 1782210 14395.090 .32
13 ns 7 279 .51 A5 S3% 232 25.20 L1904 OB 10498 55 S7.88 233 1 48 11250.R2 12909 SS 72.78 %% $1.27 710 15120.65 R 97
3£ RA S Nt 28 66.79 3S 133.%3 4S3R 91 1479 09 279 .65 236 200 62 11559 17 13599.49 284 16 237 €20 36 17152.57 15296.50 N2 SR
39 IRE TS R2 .00 6690 %8 <y 127 11%317.38 138156 65 1321.38 239 274 92 13570.56 16495 .66 180 47 240 T11_11  4OR9_21 1501 1435 .43
R4 O R Th &7.00 61 R 10 215684 S8 17349.39 1101.48 242 131.28 14503 51 15876 .99 1.%2 243 SA% 7T 12390.55 ™ A 27
LF Ry .75 67 .15 244 AR R0 24330.51 18395678 122.%6 245 76 1R 1677348 16232 .42 77.90 244 17 .84 9S04 76 14179.58 3318
R 387.8 8. 77 67.30 048 23702.46 18610.78 6L 54 248 $5. 390 1692¢.74 1663011 7%.35 249 -109.36 $909.50 WSTI.LT 9%.12
1 an 24 as 79 AT 45 5N A 27 23292.0% 18793 S4 Q3 29 251 y 02 1684233 14918 .21 ™ LA 252 s 71 10495 IS 15084 02 A &4
AR A7 a5 AN AT AD b 1R &K 27757.05 1RRARY 74 TR &7 254 45 L& 168BRA 2 17149.61 ™™.15 25S 0 D 1094% 40 1564%2. 21 79.12
4 IR " /T R &72.7 <A 0 St 22292.38 18947 AY "y 59 257 »x 2R 14865 .70 17381 TR 09 258 £ 70 TSY.M 1STOR 96 72.02
¥ 1A ) 288 R4 &7 90 %0 9 15 21808 _0% 18999 .02 R 37 260 L 70 1AB7THE LT 17556 % 7¢. .59 261 cp 7O 11919 49 15104 .56 74 .25
A% TR 1 NG AL AR NF 4 4 10 21353 .48 19008 76 77.20 263 o 19 16872 .3 17697 1% 74 63 A <1 16 12384.57 14383 .00 r1. 59
b4 100 .32 Q0 AR A8 20 s Y 02 20910.80 18991 .60 7% .90 266 21 06 1AR7S.79 178G7.30 7218 267 A1 02 12827.06 16617 B4 70.41
> At on 71 91 O AR 25 AR 1 01 20488 &8 18041 25 7T M 249 L 09 16875 .42 1TRAR 19 AD RR 270 A 37 13254.56 16831 TR AR 35S
191.13% 92 .93 AR S0 T e A2 19809.93% 1881811 111.6R8 272 21.02 14877.45 17952.56 108 48 273 AS 10 108 64 17084 w0 046 .95
5> 375 02 28 Q5 87 AR 0% 174 n 00 1RARY 40 1RA03.5S 104 0% 275 21. 86 16881 57 18016 n e 29 276 46 26 TLRAS TS 1TA27.90 o5 32
T8 39% ) 29R _R2 49.36 277 s 75 1RADAS B2 1831412 92.97 2T 27.62 16884 04 17960 .95 2. M 27e &0 31 15478.32 17606 A0 o0 9%
2n1 304 S0 s01.77 60.79 280 0 39 1747543 1801000 RY .26 P2 28 RA 14886 %6 17RY0 42 8L 42 22 SR 0% 1629475 17468 b 8s.52 s
a4 195 SA g T4 m_22 RY 1 &7 170%9.5% 17724.73 7S 30 84 I 5S4 146888 31 17 LTS 77.88 RS o 5% VAT TR 176LL 89 RO 45
R’ 104 . 64 7.7 70 .65 2RA % Q7 1474809 17473 16} 69 .04 2R7 11.54 14890 00 1752213 12.57 288 $9.22 170%2.2¢ 1757070 76 12
90 197 AT 3110_69 7i.08 289 € &0 14573.03 17265 .31 6439 290 2. 14 16891.28 1T3RT .30 AR 44 > S8 RS 17210.%8 17449 86 72.5%
3 108 &8 313,68 71.51 92 4 00 16486 14 17100.84 $1.16 293 32 44 1AR92 .24 72%0.35 65. .41 P4 S8 17 17299.33 17340 52 so.n
PO 309.47 116 68 7y.94 5 7 76 16482 .56 14977 A2 5.1 296 2 .50 16892.90 1711574 A% %% 297 S7 4% 1732435 17254 14 687 82
; » L0064 119.68 72.%7 R R 34 16481_08 1680 15 57.9% 299 32. 44 16RO%.3S 17026.73 &2.0% 00 & 7% 17306 66 17158 r7 6617
L01_58 322 .69 72 .80 30 R A5 16524 .95 16834 .70 5745 02 2.27 16R9%.53 14954 14 613N mns <A N7 1726%.26 1078 o 5. 20
. <9 . x> INL a Aan 14581 24 16802 02 57 &6 305 2 0R 1689375 14907 %0 A£1.0% AL 55 52 17207.06 17013 13 64 A%
TR N3 oA 7 s AA N7 A AN TAALD 96K ATRT V7 <7 2N 1NN 1 RA 1AROT RY 1ARTS 24 A1 DA ATl s DA 17T N2 14064 AS AL SA&
- 11 Ww 8 13 TE 74 09 1 /R 7Y 1AAOR N1 1ATHL Y3 SP 1IN T11 11 A5 14ROY AN 1ARSA 2T A1 28 312 SL 72 170900 %0 16927.9% M.R
; 26 S2 13 m A1 1ATLR &9 16TOD. T2 A AA 314 11 4R 14893 TA 14BLT % A1 59 1% L LA 1703922 14903 .94 AL 36



¥
fine®™)
ne o7
L0677
nY A
LOR 3
L9 .0
L0077
" L7
411 14
L11.78
" '
413 01
41% .58
3 1
L14
- y
& o s
w“‘ 1
L1A Sk
L1 7
L17_%6
sY 7
LI1R 07
LI1R 19
L1R AR
LIR 95
£
.‘. ax
415 .63
19 A
L1909 94
L2009

with Sand

Y

™)

L

y A0

05
19
33
LR
43

sl B

Thets

{ deqrees)

)
P
"3

a3

lﬁ
(3.1

e €

Mocke

315

ase No

!

Padinl

X

(ps

» > e 0

/1
"
r1
R
82
82
82
a3
A3
82

N
a2
a2
V)
">
R>
"2

n>

(A2 pai

pressure)

utside Nodes
Hoop

Merictional

% 4

(pst)

1ATOY
16825
16850
TARAR
14880
1ARRR
16891
1ARD?
14891
1ABRG
1488

16F 54
17882
CARTO
HATA
6RTE
1ARTS
14874
16874
16873
16873
16873
16873
16873
16RT74
16874
16874
16874
16874
16874
14874
16874
16R74
'A';I T -

1AR 74

n

<7

RR
ne

L0

52

63
AD

cr

(pst

>

16801
16813
16827
16839
16849
15858
16845
1ARTH

1687 2

16276
16R77
148 7R
16878
1ARTR
16877
16RT7
16875
18876
1AR7S

16875.

16875
16874
14874
16874

16874

14874
14874

16874

16874
15874
16874
16874
16874
16874

16874

B2
26

15

33

B2
68
5A
S3
S0
S1
51
S6
57
&0
63

55

AR

59 41
59.9%
a0 LS
60 8B4
A1 .16
61,47
£1.64
&% TR
A1 BR
6$1.99
&2 05
A_,' ny
62.13%
62.17
£2.19
82 2%
&2.29
6£2.%3
62.38
62 .43
62 &6

62.52

L

171
374
377

a3
88
3189
392
395
198
&N
Lns

4«07

413
416

fadial
<y
(psi)
31.33
.21
11 12
-31.06
31.0%
30.99
0 _Of
30 98
In 98
30.99
31.00
31.00
310
51.02
31.0%
11.0%
31.04
31.04
31.04
31.06
31.04
31.04
31.04
31.04
31.04
31.04
3104
31.04
31.04
51.04
31.04
31.04
51.04
31.04
31.04

NITISS. WY

Bl - S

Mar i iddiorel

cY

(pst)

16893 .
16893
1689%
14893
14893
14893
1AP0%
14803
16893
16893%.
14893
16893
168973
1689%.
1409%
1AROY
16893
16893
1489%
15893
14893
14893
1458913

AQ

57
53
4R
[44
61
3G
in
4

r

37
35
36
.

r

35
37

16893 .36

16891
16893
14891

16893 _36

1689%
16893
16893
14R9Y
14AR0%
14803
15R9%

b L. )
5
37
37
IR
17

37

Woop
¥4
(psi

16845
1A8L7
16853
16860
1ARAS
16873
16879
14884
14898
14850
16893
16804
16895
14895
16895

16895 .4

16895
14894
148294
16894
14894
1689%.
148073
16893
14893
16893
16893
16R0%
15893
16893
16893
1480%
1AROY
16893
14893

b3

XY

ps

63

AsY

a8

Y

Nocke

318
321
24
327
130
333
1%
119
382
345
“n
151
54
57
AN
5%

A9
372
375
378
bt b
RE
IR7
90
393
196
99
N2
405

Radinl

Sx
(ps

LREEF

Ire ide Nonjes

Mar idional

<Y

fpsy)

14004
16942
169%6
14918
!‘w
1ARTR
14895
1AROG
16895
14897
16800
16902
16904
14906
14908
14910
15911
14912
146912
14012
16912
14912
1We2
145912
16912
146912,
14912.
%o,
14912
14912

14912.2

16912
16912
16912

14012

&4
&7

>3
9

>N

Mg
s2
(psi

16889
15081
1R 79
148080
TERRL _
14888
14293
16897
16001
16905 .
14908

14910 .2

15911
16912
1491%
14913
16913
16913
14913
14913
15913
14912
16912,
16912
14912
14912
146912
14912
14912
14912
14912
14912
16912
16912

14012

y

o2
&5

43I

"
(3
rs
AT
51
31
2
o
T4
59
iR
w0
53
29
P
4"x
26
B
R

ey

65.01



Carwt tinit Load Case No. ! (A2 ps! pressure)

Durs ide Nodes Middl e Modes e lde Modes

padiLl Meridional Woop gadial Meridional Woop
€2 SxY Y | SY ¥4 sxy <X sY s2 ¥y
(pst) (pst) (pst) (psi) (pst)

Padial Meridional Worvew

Y Thets Mowde X SY

firnehy (degrees) (psi) (psi) (psi) (pst) (pst) (pst) (pst)

14893 37 14893 46 43.51 54 16912 14912.% £S 65

90.00 . 7.R2 146874 16RTL 69 ¢ 37 -31
16893 16893 47 6351 54 16912.20 16912 .01 63 .82

A2 15874 .62 16874 70 L0 b %)
B2 1687463 16874 T L b4
R2 16874 1687671 S0 1"
B2 16874 16876 72 43,57 L.

1589%. 148073 AR 6351 P, 54 16912, 16912 £3.57
1689%. 15893 .49 51 54 149122 14912, $3%.52
16893 14893 49 43.50 S4& 14912 14912 At
1680337 16893 .4 63.51 54.% 14912 16912 A3
16893 16893 6%.51 54 14912 16912 A%
16897 18 1AR93 49 6%.51 S& 14912 A912 65
1AROS 36 14803 48 6£%.50 sS4 ¥ 14912, 16912 63
1689% 37 16893 &7 A3 .51 ) S4. 14912 16912.29 63
15893 _36 16893 45 £3.51 54 16912 .12 16912 .72 a3
16893 16893 4% 6%.51 ¥912. 16912 A%
14897 16 16898 .40 3.5 16912 14912 62
16893 . 16893 6% 51 14912 14912 62
1AROS 34 14R03 A% S50 14912 14912, 62
146898 57 14893.28 6£%.51 , * 14912 14912.10 >4
16893 14898 22 63.52 16912 16912 a2

A7 14874 .61 16874 T 63 31
2 16874 .61 16874 71 ] 11
RY 146874 1687673 5 . 31
B2 16874 16876 .71 ] 11
81 16874 69 16874 72 é : 31
81 15874 14R74.7D , 31
A1 1487470 16874.69 "
A1 15874 16874 67 31
/1 1AB74L.TS 16874 64 51
RY1 1687 14876 .59 31
R1 16A74_68 168753 31
1Y 15876 16874 .45 51
81 16874 14874 .36 "
31
31
31

»

1680% 15098 .1 A3 16912 14912 62

81 16874 16RTL .S 16893 _37 14893 £3.51 16912 47 16912 a2

BY 16874 16874 14
A2 16873 15874 .05
81 15873.52 1687396 64 6O 31
a2 14873 1ARTS RO 11
82 16872 15873 N 31
81 16872 16874 .05 31
f2 156871.5C 16874 2 ¢ 8 ' 31
RT 16871 15874 B 3 51
BO 16870 16875.57 1
RO 14R71.20 15687665 31
79 14871 16878 N8 5 11
Y7 16873, 16879 89 z1
7S 16RT6 16882 .07 5. O 31
7S 1ART9 14R8L ST ! 11
s 1ARRS 20 1ARART 20 ' 321 31

62

64
6
64
6L
Al
ol
Al
Ay

1689%. 14893 6%.52 16912 14912
16912

=

14893 1489% 4%.5 146912
14891 1ARDS A% 1691% 14912
16893 14893 63 1591% 14912
14R9% .38 16893 AY.S 18014 16912
1689338 148935 (3 16914 %913
16893 . 14894 .0 &3 14915 14913
16893 35 14894 AY 54 . 14915 67 16914,
14893 -63 14915 14915
16893 A 63.50 14915 &0 14974
16893 346 6% .47 16994 14917
16891 A% ) 1691330 15918
1489% 63 y 14910 14018
16893 ] 63 16904 1498

'

Ei?ﬁ?iﬁ??iﬁ??ﬁ?iiﬁﬁ?ﬁi

14293 A3 ADDY 4D 14918

AN A S , 1AR04 A4S 1AQ1A

$223RRIAIIIIIR

&R 16892 .7 16800 7S A 0N 14R9%

TS Wt




weter Creek Drywell with Sand it Load Case Mo, 1 (62 ps| pressure)

Mutside Nodes Hiddle Nodes 1 e i e Boriee

pactinl Maridionsl HooD tacdinl Mer idional Wy Oadin! Mer i tions! LI o)

Thets SX SY LY 4 sxy X sY s Sxy S Sy s?

(degrees) (pst) (pst) fpsiy fpsi) (psi) (pst) (psi) (psi) (psi) (psi)

05 .05 7 65 14901, 14891 84 15 30.95 16893 16902 .69 63.13 S4_ 3% 14885 . ST
105 .48 29 A% 1601 ! 16892.88 1S . 2¢ 30.92 16893, 14900 .49 A3 .07 S4L. 28 1687519
ns 3 61 1692%.C 14892 .20 3088 14893 14896 42 -4£%.02 S4 21 14883.52
10634 A2 16935 14RR2 B9 3 0 8% 16893 32 14889 .81 63.0% S4_12 16851 .47
10677 AS 16948 14881 87 10.79 16893, 16879 58 -6%.08 ) S4. 00 1484027
107 20 y 71 16954 .89 16869 .93 S 79 3076 14RO 14865 .2 6%.24 5387 168%1.80
107 7 8% 16957.92 16851 . 3074 16893 14844 43,51 53.72 16828
14826 7S 14893 .62 16R22.T76 63.95 5% 57 1683S.
14791 30 16893 16794 64 58 SS 4% 1aMS4.
16748 30 16894 16763 65 .45 $3.32 16892

n 14952
26 16932
&1 16895
0on 16833 165697 31 1AR9 15730 66 .56 15
AR 16742 .22 16639.04 " 16894 . 16499 7. 26
72 16815 16577 £ 31 14895 .70 16675 . 7C A9 .47 21
IR 16LLB 14518 46 .1 32. 14895 16604 52 71.1%% 33
77 16241 .82 16475 ™ 33 16094 06 16480 ! 72.82 ( o1
16155.21 16503.66 3 13 14807 16732. 2.97 - 17
$A1%4 .32 16522.7 0 10 16897.84 16762 33.28 - 3%
14039, 16530.18 30. 16807 . 167946 33.58 09
15938 15537 3216 16898 14033 3. .81 o7
16556 82 28 14005 14878 33.90 T8

18576 1 < 34, 16902 16930 13.90 o7

16614 20 16887 . 14990 13.68 S

15518 16637 ¥ 4R 14019 170591 33.4% 54
15487 16717. S 12 1A8SS. 17129 32.77 A
15284 .14 16751 5 0 16970. 17254 2.07 - .20
15785. 16991, 399 17047 .61 17245 23.43 TA
1RTLL 17963 il ) 17920. 17691 61.2% 12
19536 18279 . 17998, 17820 2.B4 .51
19318 183546 .00 3 - 32 1ROL2 17977. 62
19171.04 1B4TY - s 18009 .60 18069 53 o7

18971. 18415, ) 180%2. 181432 5%.1 .30
R 2.2 o3

22383338

S22

18819_10 18423 ¢ 180146 18192

18452 .30 18400 18024 89 18223 .81 ¢ 87
18519 70 18377.97 7 RO 1R018 18239.97 . 94

18390 1R340.70 { 1R02% 1824%.95

UN1TISTS Wt 30-Oct - 90




D

yeter Creek Drywell with Sand nit Load Case Mo 1 (42 psi pressure)

L ]
Outside Nodes Micdkdl s Nodes Inside Nodes
gacdial Meridional HoopD oadial Maoridional Woop Radial Meridional Woop
2 Nowrte X Y Thets Worde X SY s? sy Nodds SX SY s2 Sxy Nodde SY SY s? SXY
¢ ineh) fireh) (degrees) (psi) (psi) ipst) tosi) (pei) (psi) (pst) (pei) (psi) (pst) (psi) (psi)
ARD 179 A1 &27 .55 115 44 631 4 9% 1R2RT. .19 18305.59 5%.08 432 28 94 1801913 1%739.1% iR.28 A% S2.99 17TSE.6A miI7ea N 4% 51
A3 IIR.75 829 .%2 115.70 634 8 01 18194.25 18264.99 51.00 635 31.90 18021.25 1R227.S7 47.28 A% 55 A2 17RA3._SB 18188 T4 £3.5%
ALR 377.91 A£31.09 115.97 6%7 4 1% 1R121.56 1R227.61 $0.52 438 30.0% 18018 .97 m211.61 -46.%2 639 53 97 17919.13% 1M196_4S 42.13% <
641 377.04 A% BRA 116 .24 AL0 ? A7 1RDAD 46 13189 98 4 S A4 31.46 1RO19.77 IR192.76 S .47 642 55 11 1797495 18194 9% &1.76
HLL 176.16 534 .63 116_51 643 & RS 18014 B8 181546.38 48 A4 Ak .30 SR 18018 ST 18172.5¢ .70 LS SL 40 1RO2Y.SK 1RIAD 17 -40.75
HL7 175 .28 £35. 39 116.7% L6 7 A1 17979.69 18125 .1 &7.73 AT 11.27 13018 78 18151.92 £4.0% 6LR 55 01 18057.00 WITR.S2 -40_3%0
> 374.%9 AR 14 11705 HL9 7 .25 17955.64 18097 o0 L7.24 650 I0.85 18018.05 1313174 £%.43 651 S4_S& 180R1_29 181465 .80 19 A0
£5% 373.49 439 .89 17y 652 ? e A es 8076 .12 L5 b6 653 31_18 18018_10 18112.54 42.9¢ A%6 6. A1 18096.12 18150.93 9.20
£54 172 .58 641 _ 64 11758 655 7 1 179%1.72 1R0S4.08 L5837 A56 0 98 1801768 18094 43 4£2.54 857 4 5S4 IRI0L_ 18 18135.50 I8 49 !
659 371.67 643 38 117.85 458 7 &6 17929.26 18037.18 6. 04 659 T1_1% 18017_64 1807TB_34 2N AR S4 71 IR104 0% 1RIIGST I8 3% o
ah2 3¢ 4 S4S .12 118,12 661 7 8% 17931.77 18023.30 AW, AK2 1.02 8017 .44 1R06Y.59 £1.95 w53 S4_ 28 18103 .48 1R104 06 38._02
AAS 369 .81 646 _8S 118.%9 (T8N & 0K 17937.81 1801233 AT A 555 31.00 18017_40 18050 35 L1.78 () 55 33 18097.09 18088 AR 7.8
ALR 168 A7 648 58 118.66 657 1.62 17998_24 180621.37 6.90 AR 11.05 18017.5% 18038 63 2.8 AAQ A3 AS 18036, 76 18055 o3 1.25 -
671 AR A0 HLR.T2 118 _AR AT 7 44 1797641 1B0YS.65 54 .64 &71 $1.07 18017.29 18037.59 S0. 69 672 40 71 1ROST.TO 1ROSO.AT 4565
ATL 3AT7 .64 450 82 11900 673 & R2 17905.%39 1797B.N S4.SA8 AT6 31.20 1801717 18025 31 50.65 675 %% &9 18129.22 18O72.67 LA 69
677 166 LA 852.M 119.33 676 A 2% 17919.16 17973.15 54 . 6% 677 1.16 18017_15 18016 41 S50.564 678 6 18 IR115.41 18059 .82 &8 A2
A8 345.3%0 654 .99 119.66 &79 7y B4 1793311 17971 .44 56,72 A80 3$1.14 18017.19 1801920 S0 &8 A8 54 S 1R101_47 1804909 &6 S8
AR 3541 457.06 119 98 AR2 7 04 17946_%6 17971.54 5S4 A8 623 31.10 18017.22 1800621 S0.71 ARL L 37 1RORS 2T 18040 .99 o5 52
/R4 362 .91 659.13 120_31 ARS 7 90 17958.34 17973.04 55.04 ~BA 31 .00 1R017.26 1ROOY OB S0.78 6R7 4 37 18076.34 18035.0% 6 49
ARDQ 351.70 66119 120.63 ARR 7 A8 17968.95 17975.45 55.21 LR9 31.06 18017.32 18003 13 S0.87 690 . %Y 1R0AS B3 180%0. 90 .5
- ¢ 40 .47 65325 120.9% &1 7 B& 17977.92 17973.35 5541 692 31.05 18017.38 18003.28 $0.95 493 6. 31  1ROSS. 96 18028 29 o6 48
695 359 .24 665 .30 121.29 £94 7 8L 17985.37 17981.48 $5.57 £95 gt 0% 18017.44 18004 14 51.02 3 54 30 18049 60 18026 88 46 45
A£OR 357.99 667 .34 121.61 697 7 8%  17991.29 17984.59 -55. 71 A998 11 02 18017.50 18005.46 51.09 ~O0 54_29 18043.79 18026 .40 &6 45 ’
356.73 669 37 121.94 700 7 A1 17995.87 17987.5 55 87 ol 31.01 18017.54 18007.03 S1.16 702 4. 29 18039.28 1BG26.58 L6 44
3 T04 355 .46 671.40 122.26 703 7.79 17999.2% 17990.27 55.99 704 31.00 12017.55 18008_69 s1.2 7cs 54._3%0 18035.9% 18027.2% L4 43
] 707 354 .17 678.42 122.59 704 7 7R 18001.57 17992.56 S O8 707 11,00 18017.59 18010 35 51.25 TOR 54.29 18033.67 1B028 .20 46 40
: 152 .88 67S 43 122.92 7 77 1800%_ 08 17994.56 56.21 710 30 90 18017.62 18011 92 $1.3%0 ™ S¢ 30 180%2.22 1802913 4638
71% 351.57 ATT .43 12%.2¢ 712 7. 76 1800%3.97 17996.2 56.29 713 IC 90 18017.63% 18013 34 51.3% T4 54_31 180%1_35 1893050 45.3%5
14 w0 26 679.43 123.57 7 76 18004 32 17997.57 $6.37 716 I 90 1R017.64 1RDNL.SO $1.35 7\7 4. 31 180%1.02 1R031_67 6.3
7Y L8 _9% ARY 42 123.89 718 7 75 1RO0L .40 17998 .54 5445 719 0.99 1801748 18015 &7 51.% 720 54 32 180%1.01 180%2 s 526
4 347.59 683 .40 126.22 T2 7. 74 18004 _12 17999.42 56.52 722 0 99 1801766 18014 5S4 51.38 r2% 4 32 1R0%1.26 1803373 .21
346 .24 ARS .37 12455 7 76 1800%_74 18000.00 56.60 T2S 0 99 I1R017.66 ROVT.2S $1.38 126 4 %2 1R0%1_41 1ROSL.SS 4615
d 3 ha ART 3 124 .87 727 y 764 18003 _41 1R0O0 .42 54 &7 ToR 0. 90 1R017.64 180T 7B <1.38 729 54 33 180%1.93 1R03S5.20 4608
1 TR ARQ 10 125.20 1] 7 74 18007 _06 1800069 S5 73 731 0 99 18017 .47 M08 17 51 V7 732 54 33 1R0%2.34 1A03S 74 AR, |
t X 1 691 2¢ 125.52 733 7 74 18002.71 18000.81 56 .79 734 31 00 1R017_66 1ROIB. LY 51.36 73S 4 3% 180%2.67 180%46.08 &5.M

NI TISE Wt
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it Load Case Mo, 1 (42 psi pressure)

$ 1 icde Hocles
astside Rodes picdl s Nodes Irsid

2adial Meridional Woop 2adial Meridional Woop Maridiona!l Hoop

<y
Thets W ote oy SY L 4 cxY <X <Y <2 <y

(Aegrees) (pst) (psti) (pst) (pst) (ps) (pst) (pst) (pst) (pst)
1B017.467 1801853 51.% ; 180%2
1RG17_AR 18018 .52 51.% 1RN13
1AD17 .66 1801838 51.%% ] y 1m”ein
1AN1T 47 12018 13 51.3%% 1m0y
1RO17.4S IBOIT T4 51.%% 18082

% A% 7 18002 .49 18000 84 54 87 n
Q % 7 7¢ 18002.40 I8000.79 56 740 1.
& S0 > 74 18002.3% 18000.62 56 31.
5 ’ 7.7 18002 18000 .37 31
>T. 15 LR 7 18002 12000 .00 ] 31
18017 .68 1BD17_ 24 51.3%% 18032
18017.45 1801659 -51.35 . 18012
18017 AR 18015 82 51.3%7 18032
1R/017._70 180% $1.%7 1RO

18002 6% 17999.52 ] 30
18002 &5 17998 %) : 7S 31,
18002 17908 57 - ), b 4]
18002 17997 .1 n
18001 .79 17995 5 L 30
18000 17996 7.57 767 31
17999 27 17992 7.68 ] 3
17906 17990 / ! L8]
17993 17988 6) 7 31
17989 179856 4l 5 3

17984 92 17984 .28 8. 11 ¥, 31
11

1/, ANy ! S1.%¢ ] ; 180
101772 180127 51.4% 56 . 18034
1R017.7S 1R011.S LA 7. ] 19034
1|07 1RO $1.50 . IRNIR A4
18017 .81 1BD0D 1 $1.53% 30 1804
18017 1RONA 51.S8 7 1ROLS
=7 1N’ <1 AL ] 18051 D4

3333838838383838

-
.

w2

ani’ 1/007 .1 $1.7 7 1”0S7T
'1. s 004 4 1RNAL
1|7y

3

17978 17982
\Fa‘lal 17980 5 x 31 ; 1an17
17979.52 > 0 31 iRO'AR 18000

]
.

17962
: 180R3

~
-~

1790 854 L3 AnNI” 0% 1RO T
11 1R01A 1|m016 M "R 6.5 18093
mos

17953

17942 1798101

"~
2

179%2.7 17984 60D 11 1_n17 18022
%1 «AanTA 1RO 90 3 ™ mis

o ot m121
21

17214 17999 .98 RS ; 30 18017 18042
17008 7% 18012.8 3 31 18018 18056 : 18126.
17908 12031 .0 y 30 18017, 18074, - 7 m2r
17912 18053 2 31 18017 18094 .9 - -55. 18120
*?WIY 18083 S 30 18014 06 1R1I8_RJ .37 IRI0A
',7');,*, 1m115 32 18016 1RILS 18O7R.
17993 18158 29 AN mrs IAOIA
18015 18202 } 17976
1T7ROR

23332353

23

18049 .03 18203

1A131 .27 1825653 12011 18229 2
52 ] 17788

18267 g 17662

1R229 b 12INS 5SS 24 . 5 1AaN4
17364 18362 52 b 18006

1851407 1RL06 18014 1R269

UN1T1S3 Y




wrer

Kode

Page &

rreek Dr

LAY

at

an

ywe ! !

~Y {

-

Y

e

irwh)

<
e

<7

s

s AR

ar

)

Carwt

1,"‘”

Thers

{deqrees)

24

-~
v

i3
AT

31

RL
18
a>
I.“

on

"o

01

Lond Case No. 1

Nocde

RLY
RL L
ALY
asn
nsy
R A
N5 Q
RA2
/A5
k8
L0
B74
nry

/an

Radisl

Sx

100

mnr

1)

o
=L
Q 7
23
93
9%
69
03
a7
92

-
3¢

23
12
AR
87
51

)

(52 psi pressure)

Outeide Nodes

Mmar ichioral Hoop

3

18448
184S
18367.
1’231
17962
17432
16611
15406 .

13857.82

711,22
18817
19081
19438
19807
19976.
19823
19053
17651
14599
10333
8918

11968 .27
100%0.77

&5

2883
2254
nrs
1199
3554
4383
SASA
7492
onIL. 6
11844 .53
12354
11004

BeLsa33

» - D
» QO ; N -
- -
O -
s~ N
o
> 3
AN N
~N A

AR

A
<

&N7TE
3746
1979
RLO
298
mr

317.16

-
~

»
-

389

219
L9
A
26
267
132

14

104

on

Racdinl
Nnocte sx
(psi)

BL2 26 .60
84S 32.45
BRLA 19.96
fas1 27.38
f54 13.60
Bs7’ %N
RAD 18.53
ass 0. 79
BAL PR 47

9 28.53
872 190_.29
87S 35.2%
AT 21. %
L, 3] 403 .54
114 9.20
Ra7 18.58
RON 43.28
L'h! 23.80
ROA 0.3
o xa’ 26 K4
on2 "
05 2%0.26
oNA 244 48
on 227 .42
914 172 .42
017 108 .66
920 4837
923 1.%2
26 28.29
929 43.40
932 £1.465
935 48.52
918 29.25
oL 245. 71
A2 168 91

N T1s3 WY

Mickils Modes

Mer icdionel Hoop
b ¥4

fpsi

sy

(pst)

1ROD0
17999
1RO0T
/01117
18004 . 70
18026
18026 .70
18069 .98
18084
1R1S8._06
18186
17004
TSR3
<51%
L9996
LS.
Rt
&717.12
L6246
4698
4300
3937
1456
3403

3175

18253
121"
18087 .
17856
17484

16180
15241
wWe
13168,
12402
1213
2.
382
10124.
10011
1817,
12738

14840
154890
1ARTA
17959
A 1Y IQ;
ML
2976 17780
18745
AT 15496
14212
13031

2804
25
2554
2e68
2408
2349 .02 11265

2451.19 10782

2643

T5AY

10495

RY 10854

169321

13877 .1

120%4.¢

)

LA

30

Sxy
{ps?

>
-

18

-150

191,

~263%.

261
615.
118.

17

128

195
270

AN

)

1%
72

22
A0
62
25
’1
L]
20
77
31
[
24
74
18

329 4R

297

115

sa
/N
At
&Y

Node

R76

924
927
930
o33
9%
910
o042
oLS

Eactinl

x

(pst)

&1,

62
53
45

L3

oY
14

7

20.

&<
mn
b

424,

210

10
92
53
27
L)
34
13
59

Ireide Sodes
Meor idionnl

<Y

(psi)

¥ 4

17315
17206
14084
16541
16229.
16043
16258
17064 .
1R TRA
21668
26120
2S370.
10624
6234 .
6716,
A3k
A4S .
SO76
b5 18]
1526
1072.
4S54
LATH T2
IRR0D
2087.2%

91 1R0AR

17809
1TLAE

b | m‘ﬂ

15787

2333323¢%

Hs516
14355
14800
LS87
10518

9292
10267

126406
12019
133%
13502
W3R
15426
16414
17043
17146
1908,
3338,
4198,
4550,
4534

4330

77A

.
-

15933
14902
13812
12795
11953
11206

238393

2

110905

3312

A

2

AIDA

1708

18472
09
TSNS,

11064 .
1M782.

Y&T3T.

1177 ¢

Ronn

{ps?)

52
0
o7
°0

>
"4

"

"
o7
i, ]
o)
51
o3
S0
T4
"
10
"9
9
SR
e )

XY

(psi

3% 2

5%

63
"3
103
150
196
m
161S
2675
o

L5

158
229
315

mn
192
255
2
134

27

0
1%

100t

-

)
"
L4

L4
s3

>

\ 2 4

4

o7

o3

A2

or

a7

on




i ond Case Ko, 1 162 psi pressure)

ivh Sarvd Inmit

1re ide Nodes
gadial Meridional Hoop

: Mt e ide Nodes Mickile Nodes

padial #Meridional WRoop Eadial Meridional ¥oop
Ncte X Y Thete Nocke Sx sY sz SxYy Wocke S 5Y <7 Yy ol <X SY $7 SYY
wh) {inch) (degrees) (pst) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (pst) (pst) (psi} (psi)
oL7 198.32 86278 154.50 L8 209.2% 1573.15 10296.37 541.48 oL7 183 .47 AARR AT 12646 04 141 45 s 12 77 1635115 M0 &S LAl PR A
75( L O s AsS . TR 154 .55 L9 68 91 767 .58 10123.46 22%.65 950 R7.'R 0516.51 12725.29 5o 951 247.55 1529.41 15410 58 276 A5
53 198 %2 RAL TR 154 .61 052 6£3.79 IR36 _AS 10942 72 2%2.15 53 37.90 94621.06 13010 o7 21819 oS4 15 42 1624385 50% . 21 204 R
756 1on_ %2 R4S . TR 154 .66 055 14,74 LR10.45 11892 .47 179.72 Lo T) 11.3% 055%. 6% 13334.43 IRT B4 57 0. R% IE.T9 14807 .40 195.98
y 108 1% nAsk TR 15471 9SA 26.%2 ALDS 2R 12759.96 162 .89 959 A7 95R9 48 13739.35 159.5%5 o460 & A7 12728 _B8 1470637 155.80
42 198 32 BAT.78 154 .76 951 5.43 129.40 on2 2% 4% OSTD 04 14186 87 131,79 263 2.42 11381.860 TR IR 1 1% 18
S 191 32 _RAR RS 154 .82 Il w.MN AVK2 ST 16474 4, ) 108.50 965 1%.97 OS7TR.S1 LAAS . S2 107 .84 [TV S %4 15 10MR%_19 14790 00 wr. .
" %8 19832 869 88 154.87 087 928 9921.53 15268.38 8L 48 948 20 34 9573.43 15189 .87 85.38 59 WO.40 9231.1% 1511307 L
198 32 R7D.9% 15493 70 10 52 10666 12 15990.790 5 .66 on 32.47 9575 .15 1569006 65.5 072 5& 0% RLAN 55 153IA7. 9% % _ S0
BEA 198_3%2 A71.98 154 .98 ors R 13 11232.04& 16642.95 48.13 974 3143 QSTS . ST 16172 .84 48 39 oS 5406 7015 86 15702.29 4R AS '
7 198_%2 f73.0 155.04 Q76 y RS 116%9.15 17220.48 $3.67 77 2.% Q573 A6 16629 .03 1569 ors 56.04 7S04 TR 1803619 33.70
B 198.3% R7L .08 155.09 o 6 11 1191376 17725.84 21.22 9R’N $2.22 957%3.3%9 17052.57 21.%2 om1 57.%2 12%2 .18 16377 .66 21.42
Ry 1983 g75.13  155.15 o8 &.56 12076.42 18159.83 11.19 my 32 36 9573.34 17438.50 11.09 AT S7.08 T069.07 18715.75 11.09 b
)R 198 876 18  155.20 ns 0 o8 12148 34 1BS28.75 2.76 984 %2 A6 OSTI.A0 17TRL.BS 2.81 on7 A% 26 4006 TR 17039.34 <.86
n o R”? X 155 .25 IRA 14 OR 12144 .98 1”827 R4 L., oo 31.72 0573 01 18090 5% 7S 0N < 37 mon 9% 173521 % 8L
> 1983 ATR. 78 155.31 91 A 26 11R94 &0 19027.26 IR L& 02 14 .06 9572.10 1A3ST.07 8.3 U3 73 .40 7267.50 17585 .89 829
. 198 %2 ann s* 1 A Q0L 0N 11507.4% 19359 2, ! 15.65 005 %4 7 o571 79 18RO A2 1s.79 004 AS 26 AL M7 RISR 29 5 o2
oR 1983 an2 81 155.53 997 3 80 11160 .87 19561 .48 17.98 won 3 37 9572.29 19N1A.H 18.09 90 6£2.26 TORS.IT 1867116 "2
108 3% RAS N8 * OO 032 10790.72 1964110 1744 1001 32.92 9573 .08 19306 8BS 17.60 1002 £5. .09 RYSL A7 1AOTY. 95 17.76
! on. % ART 34 1" 1003 0 00 10444 .52 19637 .64 15.38 1004 2.1 OS73 64 19407 38 15 4R 1005 45 04 RTD2 48 1917676 15.59
1007 oRr 13 2R0 A1 155 RA 1006 T 75 INNLR_ 3L 195AS. .} $2.52 007 31.77 0576 24 1965395 12.62 1008 65.17 8000 TR 19302.36 12.72
m 198 3 891 .88 155.97 1009 2 09 991276 19509.10 9.54 1010 31 32 OSTL_64 19438 4B o.60 Y011 AL 71 9235.4% 19367 .82 9.67
1013 198.3 ROL .14 156 .08 1012 2.04 Q737.56 1942630 6.76 1013 31.06 0574 .99 19408.33 6 .02 1014 64.7% 0612.30 1939038 6 87
"m 1983 A4 41 156.19 1015 1.86 0616 47 19347 .98 6. .43 1014 30 .83 057519 193566 39 & 45 1017 AL AL o513 04 1984 o L AR
101 n_32 ROA A7 156.29 118 1.53 95390 RA 19280._13 2.58 1019 .72 9575 .35 19321.5 2.60 1029 £%.1% 0410 BT 1934320 2.82 '
mn2 198 3% 900 96 154.40 o2 1.21 QLOT &2 19225.27 1.24 1022 10 . 64 7% &2 19279.50 1.2% mn2s A2 65 o553 4R 19333 %% A
102¢ 198_%2 0y .20 156.50 1024 0.88 9LT9 .07 19183. 48 0.34 1025 0. .62 7S _4h 19243.25 09.% 1026 62. 1 o471._A8 19%0%.23 0.3
1028 198 %2 005 .47 156 .61 1027 0.61 947620 19153.50 0.18 1028 30.61 9575 46 1921415 6.19 1029 62.02 QATE TR 19275 02 0.9
1071 198 1% 0r.73 156.71 10%C 0n.39 QLAY 7Y 19133.38 n.4&2 10%1 30.6% 7S 45 19192 %9 0.4&2 10%2 A1 A% oRAD 21 1925161 0.43
1034 198 . %2 210.00 156 .81 1033% 0.24 0490 41 19121.13 0.4S 10% 10.64 0575 4% 19177.54 0.45 10%5 61.70 OAAD ST 1923 .15 u. &6
1037 198.5%2 012.27 156.9M 1034 14 OLOR S& 19194.97 ( S 1037 3065 0575 .42 19158.95 0.%% 1038 61. 64 08S52.32 1922%.12 0.3%5
1 198 1 14.53 157.01 1039 0.10 9504 . N7 0.18 1040 30.66 o575 41 19145 .00 0.18 1041 61.461 0ALE TD 1021852 0.8
L3 § R 157. 11 me ). 12 50620 0.01 1043 30.A7 0575 41 19148 30 o.M 1044 61 64 S 4 66 1922017 o0
oy JOR T " T 4 - 6 10 o050 S0 o 11 1Lk W AS oc7s 41 19175 68 a 11 T 4 &1 71 6L 35 19227.76 PRT
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tond Case Wo. Y (62 pei pressure)

Mt side Rodes Hiddl s Nodes Ine ide Nodes

padial Meridional Woop aadial Meridional Woop gadial WMeridional Noop
SX SY ¥ 4 sxy Sx SY s? XY

Thets Nodke x sY L ¥4
(pst) (psi) (psi) (pei) tosi)

(degrees) (pst) (psi) (psi) (psi) (psi) (psi)

'3 0 19153 0.0 30.656 9575.41 19206.0 ). 06 a1 Mo 1925852
19178 0 0.67 9575.40 19229 47 2 AL 19279

19212 ' 3370  9575.36 19257.00 1% £2 .50 0421 .80 19301 .96
19254 . J .76 $575.30 19288 20 2 oSRL . TY 19%22.2
19305.7 s 0.8 9575 19320 A1 63 9521 19335 .44

sN

AD

19353 ) 5.33 31.0% s7S 19%%8 7 63 9L24. 1933479

19621 31.25 9574 7S 19%66. L0 A3 9288 1931133
10040 17 1947172 31.57 957% 19%62 .87 [N 9108 44 19253.86
10240. 19500 93 957a. 19325 6%. RARA 1915009
10512 19488 _40 2.5 2.45 7 19237 65 8AYY 1/9RS ST
10809 19419 72 57 19079 63.5 B3%S. WI9.28
11067 19281.53 2 T 1R84S .S b 14 ROTT.72 1BLLAT
18565 ) &n.73 79%5.17 BI04
" v 53 79145, 17704
11060 18008 n 17681 %) -9 L) RORL TS 17262
10824. 17451 7.8 2. 51 17104 . A0 A321.7S 16756,
10539 17063 5¢ 54 14803 , 51 LSRN 14543
15417 B2 ( 2.54 1649029 = S8 9054 14361

11211 19026 16
1123%.0% 18637 2.17 $3.17

10091
95%2 14131 7 25 73 02 16170 - S 9422.70 6212

ARYL 20 15600 L. 8] 15850 y 10308 16095
&2 15540 7 1 &2.51 1s7 14064
15250 ™ n 12120 15034
149917 1 13337 18157
1479% 127 A3.95 14565 16297
3122. 12648 _ 30 72.56 14590 * 16289 36 165666
InT2 13027. ) 57 %125, : b 19381, 17403
5202 13139 3 B.04 13066 - 736.50 9882 "o,
5391 13057 1UN24.0 " 420%. 12975
$199.07 13137 13966 ORR1. 14938
874 3022 %125 7 1935S. 1767308
16219 14450

8014 15049
6996 .21 14445 .8 9%
SA0s 09 13874 > a3
[AAA, 13212.¢ ! - 14

3174 } 126901 7 14598
14816 62 ' y, 14452, 14004

4568 .76 13268
1318% 14150

P TAR 13959 15031
7V49 ;14558 TS AR ? L ; 11945 .7 T
rR195.% 1SI1R7. 9 ys t 5 156874 1aN7S




P aqe

rreoek Drywell with € arvet Unt

N ocle X Y Thets
nh) {irch) ({ deqrees

117 108 32 o722 % 150 3%
1140 108 L2 orT 7% 159 %7
1142 108 %2 Q7 3 159 .40
1144 198 %2 97s. 73 159 44
114 oR 32 aTh T8 150 47
117 108 32 oTR 9% 150 %%
147 son 12 ort 1% 150 &3
1R 198 %2 oAy 33 1so. N
sim 108 32 oRS 5% <3 TR
1184 or 12 oar 7% 150 84
1187 198 %2 9RO D4 159.93
1190 198_%2 9092 14 1800
1 L 108 %2 004 Y& 140 08
1196 198.3% 996 .54 160 %6

1 10% on 3 oonr 74 140 .2
1902 198 % 1000 94 160.30
1 .;_ o 10 1t 15 1A0_ %7
1 onA 198 % 1005 3" 140 .45

11 1o % N7 y 150.5
121 108 3 104 7S 1580_59
. . yoa 1 s VAN &2
19 108 % 11 AA 140 AS
1 X n 3 1012 At 140 AR
& o 3 1013 54 140 71

« 108 % n14 _S1 1650 74
123 1083 1015 7 150.77
1% 108 3 101642 160 .80
IR 198 % 1017.%7 160 8%

' 1 o 1> 1018 %2 1A RA
| 198 3% 1019.28 160 _R9
1 y 197 % n1o I8 140 RO
1 a2 N9 7S AN ON
X 3 "M2n 1% 140 91

A x 3 1020 2% 140 92

, yoR 1 1 14N 05

.

¢+ toad Case RO

1 (A2 psi pressure)

Radin!

- -

“ N WO

N

)

L9
71

Nutside ¥odes

Mer idional

<Y

tpsi)

o908

0592
10228
10648
10870
11026
I8
11071

™"

'ﬁ')’.
10749
10614
1054S
10554
10641
10784
10057
11098
11182
10962
10762
10677
10029
0L70
BI72
795%
693%%
SRY”
4391
3067
3825
S162
5353

5162

3836
3138

S2
ne
28
92

51

65
73
2

3%
53
on

8
59
(174
92
28
(43 ]
L2
"1
74
39
4
5%
5
09
38
55
20
59
81
71
10

A3

Hoop

g7

(psi)

15758
A0S
1480

17256
: | 'M!\
18309
18840
19253
19514
19677
197%

19807 .2

19002

19752

19646
19443
s

18747

1154 ¢

17446
17058
16610
15121
15589
1S03%8
14434
13865
15204
12443
13070
13442
13062
1314°

13030

PN
12702

76
04
o ._1
A5
)

55

"
70
23
1

n

sxy

(psi)

80.

A%
50
38

: |

10

A BB

-

99
23
"S
24
17
01

oS

eadial
Nodke X
(psi)
1157 34640
1160 27.95
11463 12 90
1166 30.41
11469 32.82
"mrn 3t 28
1”5 33.40
1178 33.26
1"m 2.99
1184 2. .49
1187 32.47
1190 32.35
119% 32.37
1196 2.51
1199 32.76
1202 13.06
1205 33.%2
1208 13 40
121 33.17
1274 32 .60
1217 0 45
1220 $2.5%
1223 28.20
1226 35.79
1229 19.5%
12%2 LB.96
1235 2.95
1238 62.19
1241 2.7%
1244 LRS 26
1247 P4 99
1250 704 .99
1253 27614
1256 L7137
1259 75.23

mITISS W

Middl s Nodes

Mar icdiona!

L% 4
tpsi

9580
9572
9576

63

O573.64

o573
9572
9572
9572

9572.

o573
o573
9573
o573

o57%.

o573
9580
9566
9596
o539
0AS Y
0454

527

7T192.2

A2
193

7S40

~

663

ss

oy

Hoop

L ¥ 4

(psi)

15956
16297
16635
14944
17278
17902

1842%.

18834
19141
19%5S
19487
19546
195138
194643
19313
19079
1R7TL9
1A%y2
17766
17122
1ARYT
16561
8o
15858
15547
15257

14999

14806 .

.80

32
36

>
P,

&7
32
3

S

59
2
26

14602.73

14139
13980
140%9
13913
14143
14822

on

59
SN
13

Sx”

(psi

$3% 3

-

- O BDBRN - ND O N -D -
A

-
e

)

b3
18
50
9
17
10

04

Nodle

Padinl

Sx

(pqv\

9
st
59

9.

(3

%1
L0

137 .2

7

IR

£S89

1rvg i e Modes

Mer idional

<Y

(psi)

101%2.

A3

’98.

/S00
8275

R118.

/ONS

=
RO72

R226
8396

sy,
8611 .
.02

%592
as0%
AISR
R187
BOLA
RO12
/IR
RLOY
8672
0117
VB

10370

11218

12180

13396

14622

16345

19440
9910
4214
9008

19405

14255

ra
S

1w
05
S0

3

LA )

16

Woop

b ¥4

fpst)

15149
18291
1AL AL

16472

16915
17494
17985

18415,

MTHR

100%2.

19205
1928S
19275
o7
18980
1RAOL
my22
17876
17377
14798
14576
14190
16239

16121,

14049
16059
1AIRY
16323
16495
1777
1645
1299%
14984

ren T
177N

16485

27

80

1A
9
87
b3
26
7
o2
93
1%
63
12

51

sxy

(pa i)

PN e A O N
" 2
~ e

“-_-ra>
3

-

J
]

) et -0



rer Creek Drywell with Send - Unit Load Case Wo. 1 (62 psi pressure)}

1283
1286
1289
1292
1295
1298
130
1304
1307
1310
1313
1316
1319
1322
1325
1328
1351
1334
1337
1340
1343
1346
1349
1352
1355
1358
1361
1364

aqe 1%

(inch)

198_32
198.32
198.3%2
198132
198.32
198.32
198.32
198 32
19832
198.%2
198 32
198.32
198 32
198_%2
198 32
198 32
198_32
198 .32
198.32
19832
198.32
198.%2
19832
198.32
198.32
198 32
198 %2
198.32
108_3%2
198.32
198.32
19832
19832
19832
1980 32

Y
(inch)

1022.23
1023.23
1024.23
1025.23
1026.23
1027.23
1028.23
1029.23
1030.23%
1032.65
1035.08
1037.51
1039 .94
1062 .36
1044 .79
1067 .22
1049 .65
1052.87
1054 .50
1055 .47
1056.43
1057.40
1058_36
1059.33
1060 .29
1061.26
1062.22
1063.19
1064 .15
1064 .25
1064 .50
1064 .75
1064 .85
1065 .85
1066 .85

Thets
(degrees)

160.98
161.01
161.04
151,07
161.10
161,13
161.16
161.19
161.22
161.29
161.36
161.44
161.51
161.58
161.65
161.72
161.78
161_85
161.92
161.95
161.97
162.00
162.03
162.05
162.08
w21
162.13
182.16
182.19
152.19
162.19
162.20
162.20
162.23
162.26

Node

1261
1264
1267
270
1273
1276
127
1282
1285
1288
7N
1294
1297
1300
1303
1304
1309
1312
1315
1318
1321
1324
327
1330
1333
1336
1339
1342
1345
1348
1351
1354
1357
1360
1363

Radial
X
(psi)

-61.76
22.33
-28.55
2.70
-13.36
-&.7Y
-5.73
122.97
0.77
-2.35
-13.40
-4.56
-3.18
-1.60
-2.47
-3.07
10.72
1.02
5.7
-12.61
-3.23
-3.62
-9.97
3.28
-23.19
21.74
-38.44
-33.98
L8 72
-333.38
-1031.04
-335.84
438.70
-34.99
-37.48

Outside Modes

Meridional

sY
(psi)

4543.43
6036_67
77159
8213.32
o04s. T
9748 .91
1030834
1075476
10085 .96
11179.59
134779
1373.74
11302.52
1m221.07
1115459
11090.09
10976.27
10730.08
1054495
10367.98
10003.47
9558.70
9011461
8377.35
7590.60
6753.28
636 .64
4644 B8
5385.69
$6152.85
5925.08
614719
S374.73
L6LT 12
S658.56

Hoop
32

ipsi)

13289.54
1398984
14598 49
“5238.2%
1521974
16377.80
16885 .83
17349.36
17738.81
18474 .61
19067.94
1946029
19676 .87
19740 .43
19670. 74
19468 .25
19120.61
1842010
18036.26
1776355
17393.52
17010.67
18595.23
16167.01
15696 .88
15259.19
w7437
14337.05
16663.15
1465982
14381.99
14657 .46
14656.83
14340.58
14756195

sxy
(psi)

182.01
12624
17334
95.05
83.05
65.56
53.36
£1.%7
-3.47
12.45
1.89
-3.08
-6 17
-3.33
-2.27
-2.62
5.9
-13.87
7.23
-35.60
-64 .57
.s’.l
-66.31
-76.59
-95.95
-94 .04
-161 .64
-95.95
495.41
740.33
-1.12
-T44 .00
-497.53
95.20
137.43

=
. -
eadial
Kode sx
(psi)
1262 -9.73
1265 2.3
1268 -49.%
1277 -19.08
1274 -58 64
72 -27.96
1280 -33.00
1283 -30.31
12286 -33.28
1289 -%.0
1292 -%.27
1295 -34.26
1298 -34.09
1307 -33.92
14 -33.80
1307 -33.70
1310 -33.51
1313 -33.07
1316 -32.45
1319 -30 .47
1322 -32.38
1325 -2A.52
328 -35.30
1331 -2t.03
1334 -46.88
1337 -1.%0
13%6 -60.37
1%s -57.67
13%6 373.3%
1%9 38.49
1352 -755.67
1355 35.99
1358 385.47
1361 -59.42
1364 -58.77
INITISS w1

Hiddle Nodes

Meridional

sY
(pst)

0648 18
9539.86
9596.5T
956610
F580.62
o572 .49
9576.00
9573.51
9573.53
9572.00
957167
9571.60
o571 .74
9571.91
9572.05
9572.18
9572.42
9572 .9
9574.10
9574 06
9575.87
9573.22
957¢.60
o567 .76
9593.26
9544 0%
PALD .45
947D 94
R4S .32
TOKT &S
351,24
TSAR.TT
RS2.97
0LT6.TE
9638.38

Hoop
sz
(psi)

14845 .25
15065.18
15351.62
15669.93
1600698
16352.73%
16696 .17
17025.84
1734177
18021.09
18562.26
1895099
1918710
19276.88
19227.35
19066 7
1°.52.29
18301 44
1777135
17537.01
17292.87
17063 .21
1479312
16551.13
1632421
16122.34
1597064
15809.22
1540914
1537 .8
15525.6"
15347 <7
15607, D&
15013 .62
1517

Xy
(pst)

158.45
137.08
117.04
98.51
81,65
56.51
s3.n
41,62
-3.46
12.57
1.9
-3.05
-4.20
-2 36
-2.29
-2.64
-6.04
-14.00
T.22
-35.80
-44.39
541
-55.20
~77.4%
-90.78
-¥5.18
-120.47
134.52
-131.69
-101.08
-1.18
9. .72
128 .47
133.57
116.97

Node

1263
1266
1269
2
”rs
127
128
1284
1287
1290
1293
1296
1299
1302
1305
1308
”sn
1314
317
1320
1323
1326
1329
332
1335
1338
131
1368
137
1150
1353
1356
1359
1362
1365

e =
Ineide Nodes
Radis! Meridional Moop

sx sy 74 Sxy

(pst) (pai) (pet) (psi)

-80 26 144TT_30 14320.82 134 82
-19.54 1319612 14188 31  149.98
ST1.46 17943 .84 146082 12 11092
-41.66 0959.71 16114 .67 101,98
-59.92 1009648 15188 61 80.2¢
-51.26 9406.2¢ 16329.76 67.47
-80.05 ARI7 .92 16499.58 SZ.87
-47.2% 8395.07 187027 41 67
6678 BIS9_35 159345 ~3.44
-65.06 TOAY.ST 1756667 12.69
-S4 4%  T77L.SS 18055.60 1.9
-6%.2% 7768.58 18440 -3.08
.64 31 TRAD.12 1869838 -4.23
65 .60 T971.96 18812 .45 -3.%9
-64_.52 TORB.T3 1878311 2.5
-63.73 8053.53 18619.07 -2.67
S5 79 BIST.B6 1M3L3. 246 -6.09
6676 BLYS.V6 1798217 ~14.%%
-69.75 860192 17505.73 .
48,00 87R2.0% 17330.81 -36.00
61 66 916410 1719092 46 21
S3. 7R 9595.61 1TOTR.26  -S&.92
-61.064 10131 _89 149856 65 -64 0T
-46. 07 1079177 16946.07 -80.2%
-71.67 11529.92 169%2.8% -85.5%
-25.85 1266856 1702715 -116.35
“86.32 1305 48 17125.02 -99.2%
AT 96 ATI0.2T 17EVS 9% VT2
295 64 1726045 18235 12 -760 81
104 29 M6 06 13581 53 -6L2.40
S77. %% 3SIT_ER 01T S4 -0.67
30731 861560 15481.51 64170
280 .90 17236.33 1823513 7S54.50
B8 L2 WTI6.T2 17612.33 172.06
A2 06 1337R_1% 17386 0645

30-0ct-90



with Sand

inch)

3 .4

A

Init

Thets

{ deqress)

162
A
162
152

28
11
T4
15
39
&2

Lé

i sad Case No. 1 (62 psi pressure)

Outs ide Nodes
Mericdional Woop
SY L ¥4

(psi) (pst)

8776 .9 *S288.62
7605 .7¢ 15738
8379.11 16220
ROQ?7 Yy 16659
9515.¢ 17085
99132 17478
10269 17840 .2
10438 18148
10602 .97 18713
108265 19220
10975 19620
11129 y 19922
11345 .67 20134
11658 .27 20250
12070 20249
12551 2009%.
13029.90 19727.
13518 19120
13810, 18767
13820
11729
13506.
13134
12558

1790
10708

0L27.

AN2R

4L0

4374

Sxy

(psi)

n

1. 74

49
£
iR

LN

Radial
X
(psi)

A3
or
&5
&0
28
45
b
1%
53
R..]
1"
3
7
13
on
49
09
34
76
. %
.04

b
14

93
20
SS

>

Riddle Nodes
Mer ictionn! ooy
Sy S

(psi (psi)

%44 1514S
OS9U% S8 14341
9567 16604
0579 16863
o573

o576

9574

95756,

9573

o573

o572

o572

0572

o57%.

oS

0569

9569 .2

o570

o571

9572

o571

9574

9549 1

9579

9560

9527

93%%7.95

622%

4715

sxy

(psi)

21
LR
81
&7
L5
~
8
10
o1
15
s
o
oy

55

o5
_0OR
10

23

30

S
54
iR 8
&7
22

72

28

Al
ns

>
.02

irmaide Nodes
Meridional Soop
sy sz
(pst) (pst)

12646 17043
11534 14A04S
10790 _85 16999
mnsn 182
0637 17179
921451 17319
ARA0D 66 17485
RTOB._TS 17684
543 1m152.
AR S2 18531
R148_ A9 18BLO
8015 19050
7797 .64
7483
7069
Sa7
6106
SA20
5333.
5320
5414
S632
6016
6572
82
a3ar.




r

~

)

i

reey

¥
&7 DR
gR ER
1 &F
.
A IR
T4
e )
3
R’ 4
y A
f 4
'R N4
B
R
24
1
.
RRA
4

with

o~

ans

4 it t
Theta
Apqrees )
1% 00
¢ y
6 4
5 A1
I NR
Y 3
17 £
17 B9
A 15
18 41
IR 10
18 98
W 7
g
19 79
"T s
THERE
40 &0
an A7
4] 14
41 4)
4] FA
41 Gf
4
4
42 78
43 .05
43 13
431 &0
a1 Ry
23 1f
44 47
44 49
a4
44

' et

Node

Case Mo 2
Badial
X

3 R
£ 7t
11 93
10 pa
@ o
a n7
410
£ 17
2 &2
2.98
1.74
s 10N
.73
> 0N
y 17
a4

? 9R
1 &0
3 1
a4 M
1 07
& 17
? 49
qQ M
1 17
A RG
11 93
431 .00
R
R

A

1 Arcident Candition)

(Gravity -

Duteide Nodes

Meridional Hoop

Sy ¥ XY Hcie
{pet) {pst) {pst)
123170 RR 277 4% 2
11036 44 177 .60 S
RIS 42 2611 14 '_‘( 1R R
fRR7 RO -1591 .78 109 DA 11
c4arn 51 A7 1Y 16 AR 14
4468 K4 222 47 55 4° 17
1764 76 317.%9 315 31 20
11727 96 74R 22 22.22 23
1n§1 30 1084 80 1012 76
709; 92 1329 86 31 11 29
;01\ 71 1500.98 Z2.60 32
;n:g €2 |808 18 527 15
3178.71 1660.08 7.03 38
,;,, 26 1671.33 7.15 11
rah 41 1650.47 65.87 a4
1673 12 1604 .35 5 R6 4
R 27 !,v 19 42 4 9% N
1798 18 1480 25 3.82 s3
R”GE 96 1369 7S .22 56
a3 27 1270 87 ] 59
anan 93 1163 BS ? RE (3
4192 71 1952 17 > &7 KE
s;un 22 ©40.54 £q 68
42807 .50 R13 02 2.19 7
4537 &F 125.74 3 890 74
4FR7 18 K2R 66 ] 42 77
4R%3 90 534 N8 £ &0 an
7 77 ‘,‘.‘ nn 4 17 nRl
5294 78 199 94 9 48 ¥
€517 4% 177 4R T IR -1+
5770 83 a0t 83 1n 28 92
cnn? 1R 177 K4 wr %7 qr.
17 AR A0S 9) 427 A3 an
a4 3 212594 14 04 101
c18 4% 0y 17 q &t 1 na
7 R A1? AR a 79 1’
INTTIS)

WY

Badial
SX
{ost)
2172.29
("\E ar’
145 38
0 39
5 45
13
2.37
1. 57
1.75
N AR
0.59
0 %4
0 4%
1.31
1.28
1. 687
189
1.90
2.37
1 99
2.71
2.10
3 78
1 63
S 00
0 &2
7.15
n R’y
R 9
4 45
19 %9
/7 19
117 11
&1 27
9 IR
1.40

5Nm
5109
64
fvht"
SN0R
249%)
4978
4RR0
LR
4786
Yy
erRe
4512
4578
52
4474
a4az2?
2172
a3
477%
4229
4184
£137
10986
4050
404
19R8
3917
1RRK
1064
IR0
ILRE

»aan

17
9

rR&

RA

n

/P',

2184
1312
1314

Qen

1493

)

an

15
(&

ns

0?2

63
Qs
%
75
4
16
£S5

cyy
(net?

183 30
1654 4)
117 &7
193 93

™ 19

gy 42

19 94
26 0%

1% &9

r 16
2.9

D 89

z. 74

3 48

1. 85

2 98

» 27

L 4 L 4

1.70
1.27

1.18
1.5¢

! 68

1 77

2 38

1 4R

4 90

5 56

812

9 4"
mn 0

y 319
11 41
.". L8

1 £5
£ €2

’ £1

Wocle

-

Badial
<X

{pet)
eSS 19
£% 16
7.10
IR 74
Ar 4
13.10
§ 23
] AR
2 ﬂl*
1 98
1 4R
1.
0. 2%
o 5%
1.12
1 40
1.33
1 59
O R
1.77
1.19
: (S 3
0 7%
: I8
1.07
5 44
2 R?2
9 39
7 (‘V
& 22
" e ‘f.
N €K

I

< &

> ¢

Ineide Nodes
Meridional Hoop

cy

{ 1)
pe

2059

302
13156
1186
4512
471
LT
ha4s
£592
£.04
r4RE
8307
RORR
RS 1)
5610
s3ry
5156
4c47
4751
1560
4189
an
1980
3779
IS0
1134
-3004
2794
25
2169
1 RRN
7541
1TER

58 -88 1)
e -313%5 13
9% -394 1

194 147 94

L3 212 .80
N4 19 59
78 ISR 36
23 3153 48

74 599 92
21 #3%.2
31 943 17
80 1072.18

3 1074 29
oA 1102 .82

" 108R 19
a5 1066 47
1044 15

2 1073 97
33 1156 45
19 1262 .96
31 1425 6%

~

~a

DO = W e

o9

o299

<0

59




ctar

Creek Drywell

49

th

03

15

Sand

4
tl
45
a5
'1;
Af
a7
a7
a7
an
49
49

50

0

nit

R

/1
41
39
57
14
7?2
In
8%
45

load Case Mo

Nncte

Radial
SX
{psi)
3 12
1.11
s &7
2.04
2.0
3.79
3. 27
8 61
3. 32
4 8
3 9%
l” '
6.27
q N4
1.38
10 87
1 AR
9 4R
1 76
? 64
1.29
n 14
n 1%
n 52
n 17
9 66
n R4
.12
0 7l*
1 29
2 3%
€ A
s 79
12 RS
y €7
i B8 12 4

{Gravit

Y

1. Accident roandition)

Nuteide Nodes

Moridional

.

!Pﬂ“

"‘

881
1019
1159
1294
14723
1544
1719
1911
2048
2098?
2027
18138
1503
1030

A1
1099
1423
1519
1178
1778
1790

1783

o4

n?

Hoop

23

y.B7

24
53

07

» 0 O

® b N e

2 D L e >

= ®» >®

Note

179
182
185

188

194

G
UNTT1S]

Radial
<X
{pst)
1.32
0.39
2.9
0.0
0.43
0.36
L
1.76
0.97
0.78
1.32
1.15
067
1.36
7.10
e
D 05
o 64
n 32
1.02
1.14
1.38
1.37
1.38
-1.48
1.39
1.76
1.24
1 95
1.58
2 00
n 1?2
016
0 62
1421
6 97
v

Middle Nodes
Moridiona Hoop
v 57
{pst) {pet
2214.27 7087
2191 .04 2177
2171.82 2247
.2150.62 7298
2129.67 2338
2108 .91 236i
J0RR 43 2376
2067 .91 2384
2019 .21 2383
1972.37 23713
1926 74 2373
1882 61 2390
1839 06 2423
1796 7 2458
1746 K4 2472
1671 .81 2430
1608 09 2312
1STR 72 2189
1551.54 2018
1525 44 1875
1501 .37 1748
1478 40 164]
1455 84 1558
1436 26 1497
1416 47 146]
1397 .56 1248
1378 83 146}
136092 1500
-1340 64 1565
-1321.42 1658
1302 .42 1778
1284 95 1920
1264 %59 2076
1286 78 2227
12724 91 2389
1115 58 2414

49
15

- - -
O 8 D AN NI REew

~
N

~a
N

1]

19

~

-
n ®

Rode

m
11e
117

imn

Badia

oy

(pet)

NOOD e D -

s ]

ne.
21
R
4
£
81
%
2
3%
4)
(3.5
IR
60
19
17
50
18
m
MW
13
67
26
70
Ri.]
7]
28
0%
54
3
61
0
B3
nr
LR

an

Inside Nodes

Meridiona! Hoop
5v 3
{pel ) {net)

1736 67

1840 37 2432 %2
2000 RS 2378.73
2416 41 2280 31
2464 31 2197.23
7118.78 2154 .22
{735.54 2112.23
(481 11 2030.15
1321 61 1928.35
1222 94 1825 .40

-1000 01 1580.91
967 47 1626 00
939.51 1696.11
923 96 1789 48

- a~N

— -
~ e

28

uu..h-d-‘»—hﬂc

oD s e




pek Drywe

with Sand it load Case Mo 2 [(Grevity - 1

Outeide Nodes
gadial Peridional Hoop

Y Theta W X gy SZ
neh) [deqrees<’ :P.n§ !?q‘\ {ps!
260 74 74 92 217 5. 35 184 97 2731
) 3 P 550 17 %9 579 £9 2455
14 £S5 ¥ 4 3% 471 92 2308
16 04 f 6 2 2% 565 22 2192
y IR wF 7 ) 4 M &0 2% 2087
3 R 51 1 .RC s06 IR 1988
1 £5 19 3¢ R 17 46 SR 1R72Z
2 ff 90 R 1R 20 13105 11 162"
a 74 £71 00 1) % m s9a7 A0 1273
11 76 87 1" 44 1R 02 7633 19 1 16F
T2 £7 3 47 47 24312 9 1142
g5 19 67 4° 50 1.12 -2356.55 1123
AR AN &7 &0 53 1 68 2269 21 1115
Ar R? &7 I 3 0 34 2191 22 1109
RA R4 &7 30 073 7113.12 1109
fq AF RR 0OF 2§ n 2R 040 1) 1111
W AR fA 20 e 0 0% 1970.23 1120
311 QN AR 1E AR 1 RA 1904 47 1130
3 13 f8 50 2N 1.51 IR28.73 11448
9% R7 AR 93 774 000 1711 .85 1176
18 A2 #9 16 1) 1 54 1591 .45 1228
.77 59.79 /0 0 37 -1498 62 1286
na 74 "m 27 R oo 1416 63 1345
ny 71 I K- RE n &1 1348 At 1404
10 K9 rT 08 PRG 0 0ns 17286 97 1450
1 KR 71.51 Q 1.09 1244 78 1509
15 KR 1 Q4 . b 1. 96 1196 28 155°¢
1G &8 12 .37 18 L 1120 98 1602
»y £ ™ AN 10 » €9 1015.06 1647
71 73 23 104 4 58 940 RY 1664
a3 11 66 107 > 53 1012 43 1622
11 TF 74 09 11 3 93 1158 8?2 1545
a Rf T4 K2 113 1 74 1259 B 14JF
' RA 14 Q¢ 11 F 17 13171 99 1421

A 1 ] 119 1 43 1 14F R 118

. 1144 13 13F

1. Accident

16

Candition)

Nocle

INTT1G]

W

fadia?
X

{pat)
47
45
o1
0.55
n a9
3.93
23 .07
24 45
9 n’
5 26
2 43
? 49
1.51
al
01"
N ]"
on
0. 58
1.56
1.43
0.71
0. 42
0.3%
038
0 06
0 04
0 45
0.05
1 RO
1.30
1.83
o 71
n 19
R
n 7

piddls Nodes

Maridiona)

<Y

{pet)

1008
994

an?’

4an
(“
29
13
-

4

51

-
£

an
n?
L)

76
s,
.I\
45

an

10
Qs
RE
17

SXY
(psei)
24 9
11.97
9.70
49
0 a9
3.51
t8 07
%0
R 11
11 47
11.42
11.22
10.96
10.62
10.23
9 RO
9
R Ry
8 3
1041
9 18
822
7 50
7 %
& 5%
6§ 16
7 DR
8.2
9 68
LR
Z2.50
o %9
1.11
} &0
3 91
< nA

fadial
<X
{pet)
2.27
R 06
410
1 18
2.06
5 A9
a1 77
21.02
€7 32
—

OO D= AN
B
«

A -
o ~
~

-
~

S e 00 0 ¢
-

23

Inside Nodes

Reridipnal

=

nn
a5
a4

-1

Hoop
(pst!)
2013.13
2006 02
1985 R&
192715
1849 /S
1754 51
1711 14
1738 87
1762 &1
1805 28
1744 36
167% 82
1622 M4
1571 98
1529.50
148 78
1460 04
1432 93
120% &7
1374 61
1361 42
1366 40
138% 77
1407 34
TR Y
1452 63
jans 12
(4RR 13
1475 .82
1470 3%
1486 &0
1490 9%
1495 24
148) 27
1451 1)
44 14

o v

!DOD()I:" ~

-

- e -

53



< aned it 1oad Case Mo ? (Gravity

Duteide Nodes Middls Nodes [neide Nodes
Moridional Hoon Badial Meridional fadial Meridional
- “y oy

ey cy e

fvgl\ rr,;' (p,¢\ {?.u} {pet

76 -1204.23 1389.70 ! 27 1006
N -1197 1383 %6
cq -1192 1380 31
%5 -1186 1377 .38
a7 -1153 05 1373.02
4% 119 1 aq
g 1114 .91
?- -11 ) 17
1 1.57 1255.7
69
15
91
57
i n
1115.27
i105 78
1009 06
1083 39
1087

1081

D 99

1076
1070
1062
10%%
1047
10et
103°
1030
]ﬂfﬂ
1022

1018

s 000000909 D -

1014
1010
1 0NF

1000




ter [reek
Aw
434 4?7
417 4
42 41
443 4]
48F L
449 4!
4c 4]
45°¢ 2
A5 al
¢ 4
44 1)
457 4!
47 4]
471 a1
47¢ 4]
3 41
4R 1}
4R 41"
4R 4]
49] 4
494 4)
4 4}
]
A
T 21
) 4
4
1€ 4
g 4
A
1 ]

.
with

AL
9?2
29

ne

and

Thetsa

Q1
92

07

{ dpqrees

Hodle

e
“nA
511

('|d

| nard Case L0

Pacdial

na

<Y

':\qi )

977
978
ane
996
.
1047
1049
1021
1000

983

[Gravity

Maridional

£

£3

50
e

74
23
nR

45

Nutcide Nodes

Ace | dent
Hoop
¥ cXY
(pst)  (ps
Q91 12 3
gR7 RS 3
970.00 3
Q4 00 3
935.13 2
315.09 2
18 2
59 4
ry 4
4] 4
I\! ‘
1% 3
&3 3
06 3
25 1
42 3
fa 3
Qs 3
45 3
19 3
a4 L]
1% 3
18 3
; 3
Q1 1
37 3
29 3
a1 )
40 L
an -
40 3

Ffondition)

434
417
240
443
445
£493
452
ess
458
5]
44
457
470
473
475
479
an?
485
48R
291

o900

o9

~

>

Q000000

OO0 00

o

20 9

0o’

80

51

91%
935
Q17
Q41
47
c57
971
990

1014

1040 7

‘;ﬁ“_
1080
10”4
1067

1019

PRRR PR

~

Jdﬂ4ld¢l~....d‘\l

w W e

A W W W W -

L)

Novte

Dadtiat War idional
oy oy
(pst) (pst)
0.19 1036.13
29 1934 01
0.07 1026 .99
0.15 101421
019 992.70
1.36 ok1 85
2.06 918 .22
G Q04 40
0.22 925 8%
0 4% Q47 64
0 40 956 01
026 965 4%
0 a0 972.35
029 -976.8!
03 979.2
omn 980 2
om QR0 17
0 36 978 95
N 376 .76
0.3 973 4
0 8 968 A3
n 4 962 .86
n ‘1! l)f‘l‘ ).7
053 945 47
0.5% 936 .27
0.70 925.57
0.7¢ 915.12
0.9 906 95
1.93 -909.17
2.5 941 B4
1.07 1017.75
G 9% 1114 19
n 50 1232 n
n 2" 1375 26
n A0 1541 93
1 A 1729 48

Ineice Nodes

Hoop
s7 XY
{pst) {pst)
Qr7 1% 1 90
368 50 3. 80
959 45 3 40
as) 02 32
LTI 2 685
942 A7 2.3
Q4% 79 1 A8
a448 14 LI
937 .26 4
932 64 a3
930 57 493
9310 32 a0 4
Q9310 R& 31.87
932 07 L.
933 15 3.7%
934 76 3.73
9315 08 3 66
93%.76 3 63
936 32 3 56
937 04 3.52
938 | 143
qan 11 1 %
943 31 3.25
qan 23 118
985 &7 3.07
RS 42 31.0% >
QIR 4 30
995 .17 3.1%
1013.0 41
102% 59 S 94
1030 19 7.3
1025 92 A 5%
1008 64 9 90
qQrn A1 11 58
qns 13 13 0F %
any 41 14 54 ”



Case No. 2 (Gravity - 1. Accldent Condition)

Dutside Nodes Middle Nodes Ireide Modes

Radial Meridional Hoop Radial Meridicnal Racdial Meridional

2 SXY SX SY ¥ X
(pst) (pet)

) 4 <Y Y

{pst) (pst) (pst) (psi} (psi) (ps?

43 1002
15 -1004

79 78 1201 .90 23

67 103 1114 .33 ; 63
91 -1008

“
3
BS 254 954 34 45 L]
04 330 2% £99 13 D 4 04 "0Mm
5
3
3

). 98 2R% 26 331.48 A 1012

4?2 1.9] 169 67 00 -1012
17 Y. 810 .62 73 1014
/s 1593 13 )? 1011
73 2 - 2499 57 1 57 - e -1013
0?2 ] y 3454 92 00 1006
90 : oo -4012 .85 - } 9 750
35 ] 19631 95 25 anR
04 1 1778 B4 Q% 03 : , 443
29 ). 51 -3457 1.75 454
02 77 -3196 97 6 25 2 50 444
IR , 2G76 3 3 S 445
e -227 2662 .1 el
1 0 y -2399 11 an
2145 8 5 1 1 4%

1900 .22 z2.0( 0.7 a0

1682 7 5 1 -445

262

459

-459

456

455

454

454

-454

454

455

55

457

458

ARD

451




17 with Sand - Unit Load Case Uo 2 {Gravity - 1, Accident Condition)

er Creek Drywe

Duieide Nodes Riddle Nodes Ineide Nodes
Redial Meridional Hoop Badia) Meridional Hoop fadial Meridional Hoop

e Y v Theta Node <X Sy 57 SXY Norte 5X sY $Z SXY LB SX SY s SXY

tnch) [inch) ([(degrees) {pst}) (pst) {pst) {psi) {pet) {pet} {pet) {pst) {pst) {pet) {pet) (pst)

cen 174 19 638 14 117 .05 £49 1.03 <3 14 K18 52 478 £50 0.2 453 47 49513 In 851 0. 06 A7e 58 371 74 2.7¢
£€3 171 46 639 89 117 3% £52 o 9% 128 98 599 90 £ 12 £53 0_40 455 1¢ 495 70 3.22 654 0.06 802 .11 399 § 2. 37
R5F 177 58 64] 64 117.58 655 D .84 196 91 575 98 3. 47 656 o1 455 RS 496 11 2.74 657 o 11 737 42 418 39 7 D4
) 171 67 643 .38 117 .85 658 078 2%7.39 548 .20 2 89 £59 0.25 468 56 486 68 2.28 50 0.24 BRO 28 424 .95 1.71
£ 370 74 64512 118.12 66! 0.43 3111 14 517.56 2.36 662 0.19 -470.32 472.15 1.89 663 0.00 6§29 79 426.61 1.8%
&F 169 A1 f45 RS 118 19 654 1 24 15g 26 4RS 36 1.95% 665 018 471 98 451 %5 -1 %8 (333 0 R4 A 08 422,39 1.2
GRR £8 R7 LR SR 118 6F 657 0 81 389 26  455.6S5 0 94 £RR .70 472.65 #433.52 0.13 69 0. 61 §52 A 412.33 0.28
£71 158 RC 648 72 118 6R 670 0 9% 198 92 451.05 0 64 671 0.29 470 46 432 .36 0.02 672 0.36 S 45 A4 71 058
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