
2.10.2.2 Hypothetical Accident Conditions of Transport
Summary of Damages (Stresses) - Model AOS-050

Table 2-196 and Table 2-197 present Model AOS-050 transport package Load Cases and Load
Combinations, respectively, under Hypothetical Accident conditions of transport:

* Table 2-198 through Table 2-210 present Load Case test case output data. Comparisons
with allowable stress limits are included for Load Cases 111, 112, 113, 114, 115, and 116.

* Table 2-211 through Table 2-225 present Load Combination test case output data.

Table 2-196. Load Cases Associated with Allowable Stresses
under Hypothetical Accident Conditions of Transport,- Model AOS-050

Load Case Description 7 a

111 Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat . Table 2-198

112 Fire at 60 Minutes, 100'F, Maximum Decay Heat, Maximum/ Insolation \Table2-199

113 Fire at 90 Minutes, 100'F, Maximum Decay Heat, Maximum Insol\ation )able2-200
114 Fire at 120 Minutes, 100'F, Maximum Decay Heat'Maximum lnsolation / Table 2-201( I.\

115 Fire at 150 Minutes, 100'F, Maximum Decay Heat, Maximum Insolation Table 2-202
116 Fire at 180 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation Table 2-203

301 30-ft. Head-On Drop < I Table 2-204

302 30-ft. Side Drop + Slap-Down Table 2-205

303 30-ft. Cg/Corner Drop Table 2-206

304 30-ft. Head-On Drop at -40 0F, Low Temperature\ , Table 2-207
305 30-ft. Side Drop + Slap'Down at -4b0 F, ow-Temperature Table 2-208

306 30-ft. Cg/Corner Droat -40°?'Low Temperature/ Table 2-209

311 4-ft. Drop onto Rod Table 2-210
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• 

Table 2-196 and Table 2-197 present Model AOS-050 transport package Load Cases and Load 
Combinations, respectively, under Hypothetical Accident conditions of transport: . 

• Table 2-198 through Table 2-210 present Load Case test case output data. Comparisons 
with allowable stress limits are included for Load Cases 111, 112, 113, 114, 115, and 116. 

• Table 2-211 through Table 2-225 present Load Combination test case output 

Table 2-196. Load Cases Associated with Allowable Stresses 
under Hypothetical Accident Conditions of Transport- Model AOS-050 

Load Case Description 

111 Fire at 30 Minutes, 1 ,475°F Ambient, Maximum Decay Heat 

112 Fire at 60 Minutes, 100°F, Maximum Decay Heat, 

113 Fire at 90 Minutes, 100°F, Maximum Decay Heat, 

114 Fire at 120 Minutes, 100°F, Maximum Decay 

115 

116 Fire at 180 Minutes, 100°F, Maximum 

301 30-ft. Head-On Drop 

302 30-ft. Side Drop + Slap-Down 

303 30-ft. Cg/Corner Drop 

304 30-ft. Head-On Drop at 

305 30-ft. Side Drop + 

306 30-ft. Cg/Corner D 

311 4-ft. Drop onto Rod 
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Table 2-197. Load Combinations Associated with Allowable Stresses
under Hypothetical Accident Conditions of Transport - Model AOS-050

Load Combination Load Casesa Description Data

301 301,102, 201, 211 Head-On Drop Orientation Table 2-211

302 302, 102, 201, 211 Side Drop Orientation Table 2-212

303 303, 102, 201,211 Cg/Corner Drop Orientation Table 2-213

Head-On Drop Orientation at -40'F, Tabe 2-214
304 304, 105, 202, 211 Cold Environment T

Side Drop Orientation at -40'F, Ta 22/
305 305,105, 202, 211 Cold Environment 2-215

Cg/Corner Drop Orientation at -40 , /
306 306,105, 202, 211 Cold Environment \ \Table 2-216

Additional Increased External Pressure
310 204,101,211 (290 psi) Table, 2-17

311 311,101,201,211 4-ft. Drop ontoARobd\ ") Table 2-218
4-ft. Drop onto) hod at40°F 00/

312 311, 104,201, 211 .D R a Table 2-219
Cold Environment /

350 111,201,211 Fire at 3d Minutes " Table 2-220

351 112,201, 211 /Fire t,0,Minutes Table 2-221

352 113, 201, 211 Fire at 90Minutes_ Table 2-222

353 114,201,211 \Fire"at 120 Min lutes ' Table 2-223
354 115,201, 211 Fire at 1'5\0 Minutes Table 2-224

355 116, 20,<21 1/ Fide at 180'Minutes Table 2-225
.. / .\ / -.

a. Some Normal conditions of transport Load Cases are included mi Hypothetical Accident conditions of transport
Load Combinations, to meet regulatoiy requirements-. 1

(

V
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Table 2-197. Load Combinations Associated with Allowable Stresses 
under Hypothetical Accident Conditions of Transport - Model AOS-050 

Load Combination Load Cases a . Description Data 

301 301,102,201,211 Head-On Drop Orientation Table 2-211 

302 302,102,201,211 Side Drop Orientation Table 2-212 

303 303, 102, 201, 211 Cg/Corner Drop Orientation Jable~-213 

304 304 105 202 211 Head-On Drop Orientation at -40°F, / / ~Ie 2-~\4 
, " Cold Environment / \ 

305 305, 105, 202, 211 Side Dro~ Orientation at -40°F, ( \r.aJe 2-2~ 5 
Cold Environment A "" 7 

306 306,105,202, 211 Cg/Corn~r Drop Orientation a{-400~ "",- Tabl~'216 
Cold Environment ~ '" '\. " 

310 204, 101, 211 Additio~allncreased External P'ressure '\ T~le 2~ 7 
(290 pSI) / "" ~ " 

311 311, 101,201,211 4-ft. Drop onto~od", "" ') J Table 2-218 

312 
/1 ~ ° ~ / 

311, 104, 201, 211 4-ft. DroP.3nto Fod at -~ F, Table 2-219 
Cold En"llronmEimt '" / 

350 111, 201, 211 Fire at 30 Minutes ~ Table 2-220 
I '-

351 112,201,211 fire ~t~d\ Minutes ~ Table 2-221 

352 113,201,211 "F':ire at 9iYMinutes / Table 2-222 " I ____ 

353 114,201, 211 ~-fir~a.t 120 Min~tes ~ Table 2-223 

354 
/ '\, ~ 

115, 201, 5,1'1. Fire at 1'5~ Minutes> Table 2-224 

355 116, 20~~ 211/ '\ Fi~e at 180 Minut6s Table 2-225 
/ / ) 1---- "-/ 

a. Some Normal conditions of transPort Load6ates are includ;a,f,f Hypothetical Accident conditions of transport 

Load Comb;na"ons, to meet ,egUlato"''S0-------/ 
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Table 2-198. Load Case 111, Fire at 30 Minutes, 1,4750F Ambient, Maximum Decay Heat,
Hypothetical Accident Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 2.6692E+03 -1.2307E+03 3.2539E+03 3.8999E+03 7.61,8E+03
1.8403E+01 -8.4854E+00 2.2435E+01 2.6889E+01, 5"2536E+01"

2 2.4133E±03 -3.7308E+02 -4.0158E+03 2.7864E+03E,+ 1.24<3JE+013
1.6639E+01 -2.5723E+00 -2.7688E+01 1.9212E+0, 8.5749E+00

2.3433E+03 -1.4955E+03 3.2752E+03 3.8388±0 6,.88305+03
1.6156E±01 -1.0311E+01 2.2582E±01 2.6468E+01 4.7457E I01

4 4.2101E+04 -2.0645E+04 8.1316E+03 6.274,6E .2152E+05
2.9028E+02 -1.4234E+02 5.6065E+01l 4.32625+02 8.3786E+02

5 4.5548E+04 -1.9540E+04 2.9580/03 6 .5088E+04 1,/0081E+053.1404E+02 -1.3472E+02 2 .0394E+0 * 7 -2---6.9503E±02

6 2.3894E+04 -2.9723E+03 8.06'43E+03 2.6866E±04 4.0723E+04
1.6474E+02 -2.04935+01 5.5601E+01•-1.852,4"E+02 2.8078E+02

7 8.3283E+03 -4.95,97E+02 -4ý.60,33E+03\8.8242E+03 2.4199E+01
5.7421E+01 -3.'4196E+,00 -3.17391E01 6.0841E+01 1.6685E-01

8 8.3161E+03 --5.3388E)+02 -4.6853E•+03 8.8500E+03 3.1028E+02
5.7337E+01 -3\%6810E+Q0---3,.2304E+01 6.1018E+01 2.1393E+00

9 8.31,97ýE+-3 -4.970'9E+02 -4.3921E+03 8.8167E+03 2.2387E+02/ -' 2

5.,7362E+01 -3-.4273E+00 -3.0283E+01 6.0789E+01 1.5435E+00

10 8.34ý05+-03 .8313E+ 0 5.5174E+02 9.0261E+03 2.7357E+03\ /

55.7523E+504 -4:71"0.0E+00 3.8041E+00 6.2233E+01 1.8862E+01

111 2.666 35+03 -1 9368 5+03 5.2818E+01 4.6030E+'03 4.7666E+03

1-2 .2,979E.+03 -5.7633E+02 1.6688E+03 2.8743E+03 4.9650E+03
i\44.4'4E+01 -3.9736E+00 1.1506E+01 1.9817E+01 3.4233E+01

1 3 1 .3456E+04 -3.8916E+03 2.6066E±03 1.7348E±04 1.4941E+04
9.2777E+01 -2.6832E+01 1.7972E+01 1.1961E+02 1.0301E+02

14 1.2147E+04 -3.5889E+03 4.3751E+03 1.5736E+04 1.5896E+04
8.3752E+01 -2.4744E+01 3.0165E+01 1.0850E+02 1.0960E+02

15 4.6538E+02 -3.2532E+02 3.3979E+02 7.9071E+02 1.1898E+03
3.2087E-00 -2.2430E+00 2.3428E+00 5.4517E+00 8.2036E+00
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Table 2-198. Load Case 111, Fire at 30 Minutes, 1,475°F Ambient, Max.imum Decay Heat, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

2.6692E+03 -1.2307E+03 3.2539E+03 3.8999E+03 7.6L8E+03 
1.8403E+01 -8.4854E+00 2.2435E+01 2.6889E+01· 5.Z~36E+01 

2.4133E+03 -3.7308E+02 -4.0158E+03 2.7864E+03 ~24~~)03 
1.6639E+01 -2.5723E+00 -2.7688E+01 1.9212EH).1 8".~9E+OEl 

2.3433E+03 -1.4955E+03 3. 2752E+03 3. 838~0~'. 883'OE+i}>3 " " "-1.6156E+01 -1.0311E+01 2.2582E+01 2.6468E+Q1 4.7~7E+01 

4.2101E+04 -2. 0645E+04 8 .1316E+03 0,4'6E+0~. 2152E+05 \~. ~~~ "- I I 
2.9028E+02 -1.4234E+02 5. 60 670f 4~62E-~8. 3786E+02 

4.5548E+04 -1.954 OE+O 4 2.95 80E+OG 6.50 8.8E+04 Lia81E+05 
3.1404E+02 -1.3472E+02 2.039rE+0~~~.9503E+02 

2.3894E+04 -2. 9723E+03 ~'4.JE+03 2.6866;:+04 4. 0723E+04 
1.6474E+02 -2.04 93E+01 \! : ~ ~O 1E+Oil'------l'. 852.4E+02 2.807 8E+02 

~ l ~ 
8.3283E+03 -4. 9)'9~\4. 60\3~~~~;\ 8. 8242E+03 2. 4199E+01 
5.7421E+01 -3. 4196E+,00 -3 . 1739EV 6. 0841E+01 1. 6685E-01 

8.3161E+03~33~~2 ~03 8.8500E+03 3.1028E+02 
5. 7337E+01 -3".~OE+OO---3_~'4E+01 6 .1018E+01 2.1393E+00 

8. 3M~0.3 -4. 970'9E+~4. 3921E+03 8. 8167E+03 2. 2387E+02 

5 .~62E+01o,3'.~~)3. 0283E+01 6. 0789E+01 1.5430.+00 

8.34~0~6.8313J+02 5.5174E+02 9.0261E+03 2.7357E+03 
5. 752\E+0.:r 2/7"bO.OE+00 3.8041E+00 6.2233E+01 1.8862E+01 

2.6663E+03 S1.9368E+03 5.2818E+01 4.6030E+03 4.7666E+03 
~;:: ch83E\~,~-1. 3354E+01 3.641 7E-01 3.17 37E+01 3.28 64E+01 

1,2 \"':2'9~03 -5.7 633E+02 1.6688E+03 2.87 43E+03 4. 9650E+03 
~ ~ 1\ 58'4.4E+01 -3. 9736E+00 1.1506E+01 1.9817E+01 3. 4233E+01 " ~~> 1~456E+04 -3.8916E+03 2.6066E+03 1.7348E+04 1.4941E+04 

. 9.2777E+01 -2.6832E+01 1.7972E+01 1.1961E+02 1.0301E+02 

14 1.2147E+04 -3.5889E+03 4.3751E+03 1.5736E+04 1.5896E+04 
8.3752E+01 -2.4744E+01 3.0165E+01 1.0850E+02 1.0960E+02 

15 4.6538E+02 -3.2532E+02 
3.2087E+00 -2.2430E+00 

3.3979E+02 
2.3428E+00 

7.9071E+02 
5.4517E+00 
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8.2036E+00 
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16 2.3113E+02
1.5936E+00

17 8.1404E+01

5.6126E-01

18 3.4338E+02
2.3675E+00

19 3.2476E+01
2.2391E-01

20 1.8338E+02
1.2643E+00

21 2.0506E+02
1.4138E+00

22 7.3220E+02
5.0483E+00

-4.1203E+01 -4.1367E+02
-2.8409E-01 -2.8522E+00

-3.8451E+01 -5.3011E+02
-2.6511E-01 -3.6550E+00

-3.5857E+02 1.5183E+03
-2.4722E+00 1.0468E+01

-5.5096E+02 1.4406E+03
-3.7987E+00 9.9323E+00

-1.0158E+03 -8.8045E+02
-7.0039E+00 -6.0705E+00

-4.8783E+02 -2.7781E+02
-3.3635E+00 -1.9155E+00

5.8320E+00 7.3306E+012
4.0210E-02 5.0543E+0,0

2.7233E+02 3.9458E+02
1.8776E+00 2.7205E+00

1.i985E+02 7.4426E+01

8.2636E-01 5.1315E-01

7.0194E+02 9.0346E+02
4.8397E+00 6.2291E+00

.5.8343E+02 1.5 54E±02
"4.0226E+00 9009 0

1.1992E±03 1\.2315E0
8.2682E+00 8 4.912E+00

6.9289 02\1 130ý37E + 03
<\ 8 \

4'7 7773E+O0 8.98,90E+O

<.2637 02 1.2128E+02

5>' 008 1 O0-0 8.3&'20 E -01

Allowable Stress for Load

LOC Tmax
(degF)

1 357.92
2 705.58
3 358.48
4 332.02
5 349.07
6 355.63
7 406.39
8 418.36

Tave
(degF)

352.47
566.86',

9
10

11

12

18"
19
20
21
22

3 1-9 . 45/
,2'76.51

280.87
282.33
293.44
298.15
310.11
275.85
269.32

,1 8 70
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

22'. 40
22 .40
22 .40
20.70
20.70
20.70
22 .40
22 .40
22.40
22.40
22.40
23.60
23.60
23.60
23.60
23.60
22.40
23.60
23.60

(ksi)

61.80
59.20
61.80
61.80
61.80
61.80
59.70
59.70
59.70
61.80
61.80
61.80
61.80
61.80
66.30
66.30
66.30
66.30
66.30
61.80
66.30
66.30

3'12 .96
279.74
270.22
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16 2.3113E+02 -4.1203E+01 -4.1367E+02 2.7233E+02 3.9458E+02 
1.5936E+00 -2.8409E-01 -2.8522E+00 1.8776E+00 2.7205£+00 

17 8.1404E+01 -3.8451E+01 -5.3011E+02 1.1985E+02 7.4426E+01 
5.6126E-01 -2.6511E-01,-3.6550E+00 8.2636E-01 5.1315E-01 

18 3.4338E+02 -3.5857E+02 1.5183E+03 7.0194E+02 9.0346E+02 
2.3675E+00 -2.4722E+00 1.0468E+01 4.8397E+00 6.2291E+00 

19 3.2476E+01 -5.5096E+02 1.4406E+03 5.8343E+02 1.5 54E+02 
2.2391E-01 -3. 7987E+00 9. 9323E+00 / 4. 0226E+00 <Y.'09V O 

1.8338E+02 -1.0158E+03 -8.8045E+02 1.1992E+03 h.2315E+0; 
1.2643E+00 -7.003 9E+00 - 6. 0705E+00 8.2 682Er(O'o"",8 ~-912E+O'O 

20 

21 

22 

2.0506E+02 -4.8783E+02 -2.7781E+02 6.928~~2 ~~~O~~ 
1.4138E+00 -3. 3635E+00 -1. 9155E+00 /4('''7~3E+00\. 98IrE+GD 

7.3220E+02 5.8320E+00 7.3306E+OQ~.26~+02 1.2128E+02 
5.0483E+00 4. 0210E-02 5. 0543E{O'o 5\0081E~G,oA. 36'~OE-01 

( ~ 
Allowable Stress for Load C/s~~lr 

LOC 

, -------------------------- z..c:-- -'''J-

Tmax Tave Sm ~ ~SY 

1 357.92 352.47 ~O.OG 22.40 
~~~=~~~ ~~~=~~~/~~ ~~~~ 

( ! 
2 705.58 566. 86~1'7v40 19. 4'~ 
3 3 58 . 48 3 52 . 52 20 . 09 ________ 22/4'0 
4 332 . 02 328 . 13 20 . 00) 2'2. 40 
5 349. 07 \]4'4" 86 2,0.00 22.40 
6 355. 63 351.64~20\'~~ 22.40 
7 406 . 3 9 40,5,. 47 1.8 . 70 2 0 . 70 

\~ --....... 
8 418 . 3 6 41 7\9 ~ 18 ;?,O 20 . 70 
9 40'5 . 45 404 . 4'7 ~8. 70 2 0 . 70 

10 {66~53 359.60~ 20.00 22.40 
11 350.96 3':n.54' 20.00 22.40 
12 336h 52 32'" .9V 20.00 22.40 

22.40 
14 324. 5'9~3t9. 45 20.00 22.40 

\ \ / 
15~27''1. 6[> 2'76.51 20.00 23.60 
16 2~1.96 280.87 20.00 23.60 
h7 2 82 .... 92 2 82 . 3 3 2 0 . 0 0 2 3 . 6 0 
1 ~ 2\,5 . 86 293 . 44 20 . 00 23 . 60 
19 ~3~~.16 298.15 20.00 23.60 
20 ~12.96 310.11 20.00 22.40 
21 
22 

279.74 
270.22 

275.85 
269.32 

20.00 
20.00 

23.60 
23.60 

61. 80 
59.20 
61. 80 
61. 80 
61. 80 
61. 80 
59.70 
59.70 
59.70 
61. 80 
,61.80 
61. 80 
61. 80 
61. 80 
66.30 
66.30 
66.30 
66.30 
66.30 
61. 80 
66.30 
66.30 
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Table 2-199. Load Case 112, Fire at 60 Minutes, 1000F, Maximum Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 4.6573E+02 -7.2448E+02 2.7432E+02 1.1902E+03 1.487ý2E+03
3.2111E+00 -4.9951E+00 1.8914E+00 8.2062E+00 1. -0254E+01)

2 7.1030E+02 -1.1879E+03 -4.2169E+02 1.8982E+03 <37709E)03
4.8974E+00 -8.1901E+00 -2.9075E+00 1.30875+0. 2%5999E+0

3 4.6560E+02 -6.8587E+02 2.3944E+02 1 . 1 5 1 5'!+0 3  1\.454',5+03
3.2102E+00 -4.7289E+00 1.650.9E+00 7.9391E+00 1*.U28E-01

4 1.2431E+03 -2.7774E±03 -3.79775±02 ,\4.02(0,55i0\3 \.88ý31E+03
8.5705E+00 -1.9150E+01 -2.6184E+0'0 2\.7720E,-+0l .4352E+01

5 1.0833E+03 -2.6731E+03 -2.3459E+03 3.7\564E+003 5.8309E+03
7.4693E+00 -1.8430E+01 -1.6176E+011 2.5900E'+G-l 4.0202E+01

-2.4521E+00 -5.,4•48E•00 -5 ý9-E03 1.9975E+03 2.9263E+03

6 . 0 7 + 1 - . S •4 + 0 - 4 .0 5 3 0//

6.3478E-01 -1.3137E+01<-2 .7827E+0P1---1-4L.37E+01 2.0176E+01

7 -3.5565E+02 -7.83'25E+02 -•5.2393E+03 4.3260E+02 3.16665E+02
-2.4521E+00 -5.41348E-+00 -3.5840E+01 2.9827E+00 2.1833E+00

8 -3.66"70E+02 z7.8345E02 -5.3036E,+03 4.1675E+02 2.8573E+02
-2.5283E+00 -5840170+00---32.65617E+01 2.8734E+00 1.9701E+00

9 -3.56683002 -7.853'E+02 -5.2337E+03 4.2870E+02 3.1557E+02
-2.45'92±E+00 -5.4150E+00 -3.6085E+01 2.9558E+00 2.17585+00

10 -2. 73375_02 -1.1647E+03 -3.1680E+03 8.9130E+02 5.0426E+02
-1.8848+0E0 -8,04307E+00 -2.1842E+01 6.1453E+00 3.47685+00

11 -1.54375+02 -1 6408E+03 -1.8390E+03 1.4865E+03 4.7144E+02
-1.0769A+00 -1.1313E+01 -1.2679E+01 1.0249E+01 3.2505E+00

152 4. 007E+00 -1.5123E+03 -1.5278E+03 1.5167E+03 4.82265E+02
3\0+4/2/-02 -1.0427E+01 -1.0534E+01 1.0457E+01 3.3251E+00

13ý -Q1)3496E+02 -2.0341E±03 -8.0849E+02 1.8992E+03 7.2585E+02
-9.3055E-01 -1.40255+01 -5.5743E+00 1.3094E±01 5.0045E+00

14 -1.5661E+02 -1.83945+03 -2.6736E+00 1.6828E±03 1.1946E+03
-1.0798E+00 -1.2682E+01 -1.8434E-02 1.1602E+01 8.2363E+00

15 1.7869E+03 -1.5239E+03 2.4934E+02 3.31075+03 5.5458E+03
1.2320E+01 -1.0507E+01 1.7191E+00 2.2827E+01 3.82375+01

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-423
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Table 2-199. Load Case 112, Fire at 60 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

4.6573E+02 -7.2448E+02 2.7432E+02 1.1902E+03 1.48~2E+03 

3.2111E+00 -4.9951E+00 1.8914E+00 8.2062E+00 1.0254E+Ol 

7.1030E+02 -1.1879E+03 -4.2169E+02 1.8982E+03 ~77~~)03 
4.8974E+00 -8.1901E+00 -2.9075E+00 1.3087°.1 2'.5999E+~0;r 

4 . 656 OE+02 - 6.858 7E+02 2 .394 4E+02 1. 1515,,\0 ~"~'5PO 3 
3 . 21 02E+00 -4. 72 8 9E+00 1.650 9E+00 7. 93 91E+G~ 1.0.02 8E'+0 1 

1.2431E+03 -2.7774E+03 -3.7977E+02~06~+03 ~\.8~lE+03 
8.5705E+00 -1.9150E+Ol -2. 618Z0t 2,. 7720E+U. 435)2E+Ol 

1.0833E+03 -2.6731E+03 -2.3459E+08 3~6~+03~5.~09E+03 
7.4693E+00 -1.8430E+Ol -1.617bE+0~ 2.5900E~0~~~2E+Ol 
9.2067E+Ol -1.9054E+03 ~51E+0~03 2.9263E+03 
6.3478E-Ol -1.3137E+Ol~:~~~7E+oa~_~~+01 2.0176E+Ol 

-3.5565E+02 -7. 8lc.2~'(~·~E+ol4. 3260E+02 3.1666E+02 
-2.4521E+00 -5.4348B~00 -B.584~E~2.9827E+00 2.1833E+00 

-3.667;E+02 ~83~~2 ~~03 4.1675E+02 2.8573E+02 
-2. 528;:-00 -5'.~ 7E+~--3_~?1E+Ol 2. 8734E+00 1.9701E+00 

-3.56·68E-I"02 -7. 853'8E+02 -5.233 7E+03 4.287 OE+02 3.155 7E+02 

- 2 . ~ 92E+0 0 ~5'~'~~ .. )3 . 608 5E+0 1 2. 955 8E+00 2 . 17 58E+00 

-2. 73~7~-1.164 71.+03 -3.1680E+03 8. 9130E+02 5. 0426E+02 
-1.884\E+0{) 11'0'30'IE+00 -2.184 2E+0 1 . 6.14 53E+0 0 3.47 68E+0 0 

-1.5437E+02 -1.6408E+03 -1.8390E+03 1.4865E+03 4.7144E+02 
~0644E\~11.'3'3E+0' -1.2679E+01 1.0249E+01 3.2505E+00 

~2 4.~~~00 -1.5123E+03 -1.5278E+03 1.5167E+03 4.8226E+02 
~ 3\034tE-02 -1.0427E+01 -1.0534E+01 1.0457E+01 3.3251E+00 

13 ~~496E+02 -2.0341E+03 -8.0849E+02 1.8992E+03 7.2585E+02 
~ -9.3055E-Ol -1.4025E+Ol -5.5743E+00 1.3094E+Ol 5.0045E+00 

14 -1.5661E+02 -1.8394E+03 -2.6736E+00 1.6828E+03 1.1946E+03 
-1.0798E+00 -1.2682E+Ol -1.8434E-02 1.1602E+Ol 8.2363E+00 

15 1.7869E+03 -1.5239E+03 2.4934E+02 3.3107E+03 5.5458E+03 
1.2320E+Ol -1.0507E+Ol 1.7191E+00 2.2827E+Ol 3.8237E+Ol 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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16 4.4330E+02 -6.6719E+02 -6.5466E+02
3.0565E+00 -4.6001E+00 -4.5138E+00

17 2.0475E+02 -5.1145E+02 -4.2469E+02
1.4117E+00 -3.5263E+00 -2.9281E+00

1. 1105E+03
7.6566E+00

7.1620E+02
4.9380E+00

1.7860E+03
1.2314E+01

1.2351E+03
8. 5158E+00

18 1.2498E+02 -3.0352E+02
8.6171E-01 -2.0927E+00

19 1.6221E+00 -5.9528E+02
1.1184E-02 -4.1043E+00

1. 1854E+03
8.1727E+00

1.0841E+03
7.4745E+00

20 -4.7829E+01 -8.8893E+02 -4.3415E+02
-3.2977E-01 -6.1289E+00 -2.9934E+00

4.2850E+02 8.8734E+01
2.9544E+00 6.1180E-01

5.9691E+02 8.4"443E+02
4.1155E+00 5.822'1E'+00

8.4110E+02 2\.9246E+02
5.7992E+00 2oo 645 +00

5.17715±0 2 4.6k9295++02>
3$5695E+00 3.23'56E±0

.483 2 E+03  1.32124E+03

1 .0226E\+0-1,9. 11/066E00

21 5.0982E+02 -7.8860E+00
3.5151E+00 -5.4372E-02

5. 1174E+02
3.5283E+00

22 1.3164E+03 -1.6682E+02
9.0761E+00 -1.1502E+00

Allowable Stress for Load

LOC Tmax Tave Sm•
(deg_F) (deg_F) (,ksi)
------- . . . . ..-----

1 397.69 393.79 2,0.00

2 421.38 420.44 i18,./70
3 398.11 394.09 20.000-

4 387.57 385.92 20.00\
5 396.04 9-3.93 2,0.00
6 399.30 397.51: 20\00
7 I420.21 41k9.- 36 1.70,/
8 422.94 422.2 18.,0
9 41,9.78 418\9,2 18/70

10 / 4 0 5 3 9  403.33 18.70
11 400.\8 395.11 20 .00

12 395\,36\ 39,.33 20.00

1 .
9.

(ksi)L

18\
19
20
21
22

3 8;4 . 32
ý3'51. 82

356.57
357.89
365.39
368.28
376.82
355.01
344.67

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20 .00
20.00

22'. 40
22.40
22.40
20.70
20.70
20.70
20.70
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40

61.80
59.70
61.80
61.80
61.80
61.80
59.70
59.70
59.70
59.70
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80

369'. 52
3'78. 80
358.39
345.65
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16 4.4330E+02 -6.6719E+02 -6.S466E+02 1.110SE+03 1.7860E+03 
3.0S65E+00 -4.6001E+00 -4.S138E+00 7.6566E+00 1.2314E+Ol 

17 2.0475E+02 -5.1145E+02 -4.2469E+02 7.1620E+02 1.2351E+03 
1.4117E+00 -3.5263E+00 -2.9281E+00 4.9380E+00 8.5158E+00 

18 1.2498E+02 -3.0352E+02 1.1854E+03 4.2850E+02 8.8734E+Ol 
8.6171E-Ol -2.0927E+00 8.1727E+00 2.9544E+00 6.1180E-Ol 

19 1.6221E+00 -5.9528E+02 1.0841E+03 5.9691E+02 8.4~43E+02 

1.IIS4E-02 -4.1043E+00 7.4745E+00 4.1155E+00 5(82~1~00 . < V 
20 -4.7829E+Ol -8.8893E+02 -4.3415E+02 8.4110E+02 ~.9246E+02 

-3.2977£-01 -6.1289£+00 -2.9934£+00 5.799~06~~£+frO 

21 5.0982£+02 -7.8860£+00 5. 11 7 4£+0 2 5 . 1771£+,\2 4 . "29£'-02) 
3.5151E+00 -5. 4372E-02 3. 5283E+00 3~5~E+00\. 23,56E+GD 

1. 3164 £+0 3 -1. 6682£+02 1. 32 48£+00 ~48 32£+0 3 1. 32 t£+03 
9.0761E+00 -1.1502E+00 9.1342E{ob 1. 0226E~G.J.~9. H,66E+00 

22 

. ( ~ 
Allowable Stress for Load Case~IIQ 

/ ~\ 

LOC 
T:::------::::--------;:---~:r 

1 397.69 393.79 ~0.00 

~~~=~~~ (deg_F)~(-,~ ( ~) 

< I 
2 421. 38 420. 44~1'8.J70 20. 7'~ 
3 3 9 8 . 11 3 9 4 . 0 9 2 0 . 0 9 _______ 2 2/4'0 
4 387.57 385.92 20.00) 2'2.40 
5 3 9 6 . 0 4 ~-9'3" 9 3 2,0 . 0 0 2 2 . 4 0 
6 399.30 397 .5i~2rh~0 22.40 
7 420.21 4k9_36 ~8.7(,) 20.70 

\ '" ......... 
8 422. 94 422\2~ 18 ;?'O 20.70 
9 4~9~78 418.9(128.70 20.70 

10 ~OS'3< ~03.33 18.70 20.70 
11 400.58~~95.11 20.00 22.40 
~ 2 3 9 5'.~ 6 3 ~g . 3 3 2 0 . 0 0 2 2 . 4 0 

<
n~ :\~2~'9 9~~v8'3 20.00 22.40 
14 ~S 6 . 7,3 ~ 3 ~4 . 32 20 . 00 22 . 40 

15~:35~'il) 8\1\ ~3'51. 82 20.00 22.40 
16 ~~<7.51 356.57 20.00 22.40 
1,7 3 5 8,,3 2 3 57 . 8 9 2 0 . 0 0 2 2 . 4 0 
1~36'6. 93 365.39 20.00 22.40 
19 360/.52 368.28 20.00 22.40 

/ 
22.40 20 ~78.80 376.82 

21 
22 

358.39 
345.65 

355.01· 
344.67 

20.00 
.20.00 
20.00 

22.40 
22.40 

61. SO 
59.70 
61. 80 
61. 80 
61. SO 
61. 80 
59.70 
59.70 
59.70 
59.70 
61. 80 
61. 80 
61.80 
61. 80 
61. 80 
61. 80 
61.80 
61. 80 
61. 80 
61. 80 
61.80 
61. 80 

I 2-424 AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

• 

• 

• 



Table 2-200. Load Case 113, Fire at 90 Minutes, 1000 F, Maximum Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 1.5803E+02 -2.7760E+02 1.7835E+00 4.3563E+02 6.25,9ý5E02
1.0896E+00 -1.9140E+00 1.2297E-02 3.0036E+00 3158E+00

2 2.0084E+02 -4.0703E+l02 -9.4501E+01 6.0788E+02 1. 24 16E)+0'3
1.3848E+00 -2.8064E+00 -6.5156E-01 4.1912E+&0 8\65561E+ 0

3 1.6793E+02 -2.6952E+02 -1.6762E+01 4.3746E+02 6,.290"4E+02
1.1579E+00 -1.8583E+00 -1.1557E-01 3.0162E+00 4.3,371E-0

4 9.6509E+02 -1.3385E+03 -4.9136E+02 2.303,6E+03 4.47135+03
6.6541E+00 -9.2284E+00 -3.3878E+±0'0 I.588201 3'.0829E+01

5 7.8424E+02 -9.5460E+02 -1.3867i±03 1.738,8E±03 24/003E+03
5.4071E+00 -6.5817E+00 -9.5608E+00 1.1989'E-i-1-I1.6549E+01

6 8.9809E+01 -1.1521E+03 E-3.084,+03 1.2419E±03 1.9565E+03
6.1921E-01 -7.9435E+00 -2.1266E+011-8..562/7E+00 1.3490E+01

7 -2.0207E+02 -6.3638E+02 -,4ý.8ý104E+03 4.3431E+02 2.5519E+02
-1.3932E+00 -4.3877--kOO -3.3167,E+01 2.9945E+00 1.7595E+00

8 -2.1053E+02 27383+02 -4.8366E5-O3 4.1677E+02 2.0828E+02
-1.4515E+00 -4\3250E+&0---3,.334'7E+01 2.8735E+00 1.4360E+00

9 -2.05,30+'Q2 -6.322",E+02 -4.8697E+03 4.2695E+02 2.3828E+02
-1.4155E+00 -4%,3592E+O00-3.3576E+01 2.9437E+00 1.6429E+00

10 4.65,23E+_01 -. 4391E-+03 -2.5204E±03 1.4856E+03 7.8617E+02
3.2077E-01 -9.9'2,2OE+00 -1.7378E+01 1.0243E+01 5.4204E+00

11 -2.4 746E+02 1 4386E+03 -1.3279E+03 1.1911E+03 1.3893E+03
-1.70,62EO0 -9.9189E+00 -9.1555E±00 8.2127E+00 9.5788E+00

1-2 5.7,912E+00 -1.4461E+03 -1.4457E+03 1.4519E+03 1.4559E+03
3\ 9'29•-02 -9.9704E+00 -9.9676E+00 1.0010E+01 1.0038E+01

13\ 5.8436E±01 -9.0888E+02 -2.4141E+02 9.6732E+02 4.7323E+02
4.0290E-01 -6.2665E+00 -1.6645E+00 6.6694E+00 3.2628E+00

14 -4.2972E+01 -9.0105E+02 -4.2503E+01 8.5807E+02 1.3754E+03
-2.9628E-01 -6.2125E+00 -2.9305E-01 5.9162E+00 9.4832E+00

15 1.6047E+03 -1.6009E+03 -1.1313E+01 3.2056E+03 5.3983E+03
1.1064E+01 -1.1038E+01 -7.7998E-02 2.2102E+01 3.7220E+01
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Table 2-200. Load Case 113, Fire at 90 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of. Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/i-1Pa) 

Pm Pb 

1.5803E+02 -2.7760E+02 1.7835E+00 4.3563E+02 6.2585E+02 
1.0896E+00 -1.9140E+00 1.2297E-02· 3.0036E+00 ~3)58E+00 

2.0084E+02 -4.0703E+02 -9.4501E+Ol 6.0788E+02 ~.24~~:;03 
1.3848E+00 -2. 8064E+00 -6. 5156E-Ol 4 .191/0.\8'.~lE+00 

1.6793E+02 -2.6952E+02 -1.6762E+Ol 4.3746E+02 6'.290'4E+:~ 
1.1579E+00 -1. 8583E+00 -1.1557E-Ol 3. 0162E~GO 4 ~3.371'E.+~ 

9.6509E+02 -1.3385E+03 -4. 9136E+02 0a3-6E+0~4. 4 ~3E+03 ~2.~0: " l' 
6.6541E+00 -9. 2284E+00 -3. 3877010 1~82E+Ol ;3. 0829E+Ol 

7.8424E+02 -9. 5460E+02 -1. 38VE+ok 1. 7388E~ v.io03E+03 
5 . 4 0 7 1 E + 0 0 - 6 . 5 8 1 7 E + 0 0 - 9 . 5 60\ E + 0 b 1 . 1 9 8 9E't- 0-1----1 . 65 4 9 E + 0 1 

8.9809E+01 -1.1521E+03~~4E+0~03 1.9565E+03 

6.1921£-01 -7. ,9435E+00 -~66Et>+Oil.---8_~1l--E+00 1.34 90E+Ol 

-2.0207E+02 -6.3Ja~~.8~0~E+03 4.3431E+02 2.5519E+02 
-1. 3932E+00 7382:-+.00 ~E+Ol 2. 9945E+00 1.7595E+00 

-2.1053E+02 ~.2730~2 -4.8366J~03 4.1677E+02 2.0828E+02 
-1. 4515E+00 -4'.~OE+O'0--.3_~llE+Ol 2. 8735E+00 1.4360E+00 

-2 . 0}a1iE"'8~ 6. 32 2.'i(+~4 .86 97E+0 3 4.269 5E+02 2.382 8E+02 
-1. \55E+00 -4, __ 35 92E·+~-3. 357 6E+Ol 2. 9437E+00 1.642 9E+00 

4. 65.23~/-1. ~03 -2. 5204E+03 1.4856E+03 7. 8617E+02 
\ \ / 

3. 207\E-0.:r 2/9"2,2,OE+00 -1.7378E+Ol 1.0243E+Ol 5. 4204E+00 

11 -2.A746E+02 ~1.4386E+03 -1.3279E+03 1.1911E+03 1.3893E+03 
~ 7'o.62E\.;:;Y-9. 9189E+00 -9.1555E+00 8. 2127E+OO 9. 5788E+00 

1,2 5.'7'9~00 -1.4461E+03 -1.4457E+03 1.4519E+03 1.4559E+03 
~ ~ 3\9~~9:E-02 -9.9704E+00 -9.9676E+00 1.0010E+Ol 1.0038E+Ol 

, ~~~436E+Ol -9.0888E+02 -2.4141E+02 9.6732E+02 4.7323E+02 
.~ 4.0290E-Ol -6.2665E+00 -1.6645E+00 6.6694E+00 3.2628E+00 

14 -4.2972E+Ol -9.0105E+02 -4.2503E+Ol 8.5807E+02 1.3754E+03 
-2.9628E-Ol -6.2125E+00 -2.9305E-Ol 5.9162E+00 9.4832E+00 

15 1.6047E+03 -1.6009E+03 -1.1313E+Ol 
1.1064E+Ol -1.1038E+Ol -7.7998E-02 

3.2056E+03 
2.2102E+Ol 

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

5.3983E+03 
3.7220E+Ol 

2-425 



16 4.0305E+02 -7.2117E+02 -3.3881E+02
2.7790E+00 -4.9723E+00 -2.3360E+00

17 1.7956E+02 -4.9085E+02 -8.9893E+01
1.2381E+00 -3.3843E+00 -6.1979E-01

1. 1242E+03
7.7512E+00

6.7042E+02
4.6224E+00

1. 8211E+03
1.2556E+01

1. 1542E+03
7.9582E+00

18 3.1291E+01 -1.7994E+02
2.1574E-01 -1.2406E+00

19 2.2015E+01 -3.5607E+02
1.5178E-01 -2.4550E+00

5.6555E+02
3.8994E+00

5.4593E+02
3.7640E+00

20 -5.3771E+01 -5.1229E+02 -5.4478E+01
-3.7074E-01 -3.5321E+00 -3.7561E-01

2.1123E+02 1.2786E+02
1.4564E+00 8.8153E-01

3.7809E+02 
6 ./' 4 5

2.6068E+00 4.16 V!'900

4.5852E+02 5 55185+02
3.1614E+00 38 8278E+00

1.429 1 2 1.k88005+022

$8532E-01 1.29.625>3.

5.2'\63 02 1.7161E+02
3 >6 1 8'.32E+00

21 1.3317E+02 -9.7416E+00
9.1815E-01 -6.7166E-02

1.2572E+02
8. 6680E-01

22 3.5922E+02 -1.6708E+02
2.4768E+00 -1.1520E+00

Allowable Stress for Load I

LOC Tmax Tave Sm--_
(degF) (degF) (si)

1 394.90 393.44 2,0.00

2 399.29 396.57 20,0o0
3 395.63 394.18 20.00--
4 393.53 393.11 20.00\
5 396.63 / 5-95 2,0.00
6 397.66 397.29 20.00
7 403.43 40.-274 1,870Y
8 404.07 4403\.422 18.7'0
9 40•3.62 402\9 / 18470

10 4,00.60 399.83 20.00
11 399.8\4\ 398.41 20.00

12 40oQ. 9 9 39\9.52 20.00

3.
2.

(ksi)

3 94 . 22
3'8 4 . 58
386.05
386.49
388.71
389.62
393.41
386.19
381.94

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

22'. 40
22 .40
22 .40
20.70

20.70
20.70
22 .40
22 .40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40

61.80
61.80
61.80
61.80
61.80
61.80
59.70
59.70
59.70'
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80

19 \39/0. 04
20 3'94.25

21 387.19
22 382.33
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16 4.0305E+02 -7.2117E+02 -3.3881E+02 1.1242E+03 1.8211E+03 
2.7790E+OO -4.9723E+00 -2.3360E+00 7.7512E+00 1.2556E+01 

17 1.7956E+02 -4.9085E+02 -8.9893E+01 6.7042E+02 1.1542E+03 
1.2381E+00 -3.3843E+00 -6.1979E-01 4.6224E+00 7.9582E+00 

18 3.1291E+01 -1.7994E+02 5.6555E+02 2.1123E+02 1.2786E+02 
2.1574E-01 -1.2406E+00 3.8994E+00 1.4564E+OO 8.8153E-01· 

19 2.2015E+01 -3.5607E+02 5.4593E+02 3.7809E+02 6.p~51E+02 

1.5178E-01 -2.4550E+00 3.7640E+00 2.6068E+00 <:4(16~0 

-5.3771E+Ol -5.1229E+02 -5.4478E+01 4.5852E+02 5~5518E+02 20 

21 

/''''' / -3.7074E-01 -3. 5321E+00 -3.7 561E..,01 3 .1614E+00~ 8.278E+O'O 

1.3317E+02 -9.7416E+00 1. 2572E+02 1.429~2 1. ,~"O~) 
9 .1815E-01 -6. 7166E-02 8. 6680E-01 (~8~2E-01\. 29,\2E+DD 

22 3.5922E+02 -1.6708E+02 3. 6611Etl2 5. 2631:E+02 1.7161E+02 
2 .4 768E+0 0 -1. 152 OE+O 0 2.52 4("+0'0 3"6~62E+00 

Allowable Stress for Load casB~lB 

T:::------::::--------::---~::t 
LOC 

~~~=~~~ (deg_F)/(-,~ (k~) 
394.90 393.44 ~0.00 

( ! 
2 399 . 29 396 . 5 7~2'OvO 0 . ? 
1 

3 395.63 394.18 20. 09~22/4'0 
4 393.53 393.11 20.00> 2'2.40 
5 396.63 \39"5,.95 2.0.00 
6 397.66 397 .29~2~~0 
7 403. 43 40?,~4 1,8",-70 
8 404.07 403\42) 18 ;?,O 
9 403.62 402.9~n8.70 

10 ~00~60 399.83 20.00 
11 399 . 8'4 3\98 . H20. 00 
12 40B,. 99 3~9. 52 20.00 

14 39\4.8,~'" 3~4.22 20.00 

15~38'4.il) 9\ ~3'84. 58 20.00 
16 3~6.38 386.05 20.00 
1,,7 . 3 8 6~,6 8 3 8 6 . 4 9 2 0 . 0 0 
1~ 3'809.07 388.71 20.00 
19 ~3~Q>. 04 389.62 20.00 
20 ~94.25 393.41 20.00 
21 
22 

387.19 
382.33 

386.19 
381.94 

20.00 
20.00 

22.40 
22.40 
20.70 
20.70 
20.70 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 

61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
59.70 
59.70 
59.70' 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
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Table 2-201. Load Case 114, Fire at 120 Minutes, 100 0F, Maximum Decay Heat,
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 8.1181E+01 -1.6562E+02 -5.7915E+01 2.4681E+02 4.03,13E+022
5.5973E-01 -1.1419E+00 -3.9931E-01 1.7017E+00 7..95)+00

2 8.4423E+01 -2.2432E+02 -2.2671E+01 3.0874E+02 6.285ZE)42
5.8208E-01 -1.54665+00 -1.5631E-01 2.12875÷0.0 4,,3337E _08

3 9.1572E+01 -1.6860E002 -6.5267E+01 2.6017E+02 4.230,4E+02
6.3137E-01 -1.1625E+00 -4.5000E-01 1.7938E500 2.9,68E+00

4 8.8592E+02 -1.0058E+03 -5.5238E±02 1.ý891'\7E±0\3 3\.61ý45EH03
6.1082E±00 -6.9345E+00 -3.8086E+0~0 1-.3043Ek,±O1 2.49 1')E+01

5 7.2182E+02 -5.7428E+02 -1 187 4E±0'3 1ý2\96.1E-i03 1-/5622E+03
4.9767E+00 -3.9595E+00 -8.18X615E+0o 8.9363E7+O--& 1.0771E+01

6 1.0618E+02 -9.8323E-02 -2.88@E±03 1.0894E5A03 1.6975E+03
7.3212E-01 -6.7791E+00 1.1704E+017.3212E 97 1 -

-1.5615E+02 -6.00,83E+02 •.6,63E+03\4.4467E+02 2.3802E+02

-1.0767E+00 -4.1426E-+,00 -3.2173 +01 3.0659E+00 1.6411E+00

8 -1.6453E+02 uý.90ý11E+02 -4.6155+03 4.2558E+02 1.8948E+02
-1.1344E+00 -4\0687E+&0--_,.220,9E+01 2.9342E+00 1.3064E+00

9 -1.59,62E+'-.2 -5.964\35+0 .-4 7275E+03 4.3681E+02 2.1865E+02
-1.,006E+00 4-•,1123E±00 Z3.2595E+01 3.0117E+00 1.5076E+00

To 1.2 7y5]±.02 -1.4957E+03 -2.3382E+03 1.6231E+03 8.6146E+02
8.7803E-01 -1z0•'35±E+01 -1.6121E+01 1.1191E+01 5.9396E+00

11 -2.57581+02 -1 4024E+03 -1.2084E+03 1.1448E+03 1.5751E+03
-1.77,60±00 -9.6689E+00 -8.3319E+00 7.8929E+00 1.0860E+01

1'-2 1\.4,5-3\3+0 1-1.4391E+03 -1.4265E±03 1.4536E±03 1.6540E±03
1\0h'20/-01 -9.9222E+00 -9.8357E+00 1.0022E+01 1.1404E+01

13 1.3134E+02 -6.9638E+02 -1.3223E+02 8.2772E+02 7.4000E+02
9.0556E-01 -4.8014E+00 -9.1172E-01 5.7070E+00 5.1021E+00

14 2.6138E+01 -7.4408E+02 -7.8429E+01 7.7022E+02 1.3924E+03
1.8021E-01 -5.1303E+00 -5.4075E-01 5.3105E+00 9.6002E+00

15 1.5283E+03 -1.6054E+03 -9.1984E+01 3.1337E+03 5.2815E+03
1.0538E+01 -1.1069E+01 -6.3421E-01 2.1606E+01 3.6414E+01
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Table 2-201. Load Case 114, Fire at 120 Minutes, 100°F, Maximum Decay Heat, 
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-050 

Location 

1 

2 

Stress (psi/MPa) 

Pm Pb 

8.1181E+Ol -1.6562E+02 -5.7915E+Ol 2.4681E+02 4.03~3E+02 

5.5973E-Ol -1.1419E+OO -3.9931E-Ol 1.7017E+00 ~~95E+00 

3 

8.4423E+Ol -2.2432E+02 ~2.2671E+Ol 3.0874E+02 ~.28~~)02 
5.8208E-Ol -1.5466E+00 -1.5631E-Ol 2 .1287°.0 4,\~7E+00 

9.1572E+Ol -1.6860E+02 -6. 5267E+Ol 2. 6017E+0~. 230'4E+~ 
6.3137E-Ol -1.1625E+00 -4. 5000E-Ol 1. 7938E~GlO 2 ~9'168'E+~ 

8.8592E+02 -1.0058E+03 -5.5238E+02 ~1~E+0~.6~5E+03 4 

5 

6 

7 

8 

9 

10 

~1. 89: '\. \ I 

6.1082E+00 -6. 9345E+OO -3. 80870t l'~43E'~_/}' /lE+Ol 

7.2182E+02 -5.742 8E+02 -1.18 7\4E+OG 1.29 6.1E+03 1,,(,5622E+03 
4.9767E+00 -3.9595E+00 -8.1865E+ob 8. 9363E"t-8e../l.0771E+Ol 

1.0618E+02 -9.8323E+02 ~81E+0~03 1.6975E+03 
7.3212E-Ol -6.7791E+00~::~74E+oa---~.511a~+00 1.1704E+Ol . ~ l ~ 

-1.5615E+02 -6. 00,8'3';~:~?·\4. 66'6..,3~:~~\ 4. 4467E+02 2. 3802E+02 
-1.0767E+00 72HOO -B.217~ 3.0659E+00 1. 6411E+00 

-1.6453E+02 ~.9011Jo2 ~::t-03 4.2558E+02 1.8948E+02 
-1.134;:-00 -4,.~7E+~--3_~'9E+Ol 2. 9342E+00 1.3064E+00 

-1. 59.62E+-82 -5. 9 64~E+02 )4.72 7 5E+03 4.3 681E+02 2.18 65E+02 
-1 .i606E+00'-~·'h_1l23);+~-3. 2595E+Ol 3.011 7E+00 1.507 6E+00 

1. ~\35~-1. ~03 -2. 3382E+03 1.6231E+03 8. 6146E+02 
8. 780\E-0.:r 1:'03.J.aE+ol -1.6121E+Ol 1.1191E+Ol 5. 9396E+00 

11 -2.5758E+02 -1.4024E+03 -1.2084E+03 1.1448E+03 1.5751E+03 
~~: 17'60E\~/)9. 668 9E+00 -8. 3319E+00 7.892 9E+00 1.08 60E+Ol 

1,2 \~5~01 -1.4391E+03 -1.4265E+03 1.4536E+03 1.6540E+03 
~ ~ l\O~~oE-Ol -9.9222E+00 -9.8357E+00 1.0022E+Ol 1.1404E+Ol , ~~> 1~134E+02 -6.9638E+02 -1.3223E+02 8.2772E+02 7.4000E+02 

9.0556E-Ol -4.8014E+00 -9.1172E-Ol 5.7070E+00 5.1021E+00 

14 2.6138E+Ol -7.4408E+02 -7.8429E+Ol 7.7022E+02 1.3924E+03 
1.8021E-Ol -5.1303E+00 -5.4075E-Ol 5.3105E+00 9.6002E+00 

15 1.5283E+03 -1.6054E+03 -9.1984E+Ol 3.1337E+03 5.2815E+03 
1.0538E+Ol -1.1069E+Ol -6.3421E-Ol 2.1606E+Ol 3.6414E+Ol 
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16 3.8578E+02 -7.2805E+02 -2.3863E+02
2.6598E+00 -5.0197E+00 -1.6453E+00

1. 1138E+03
7.6795E+00

6.4846E+02
4.4709E+00

1.8068E+03
1. 2457E+01

1.1141E+03
7. 6817E+00

17 1.6998E+02 -4.7847E+02
1.1720E+00 -3.2989E+00

18 1.8617E+01 -1.5746E+02
1.2836E-01 -1.0856E+00

19 2.8830E+01 -2.9177E+02
1.9878E-01 -2.0117E+00

20 -3.2328E+01 -4.3405E+02
-2.2290E-01 -2.9927E+00

21 4.0571E+01 -2.2968E+01
2.7973E-01 -1.5836E-01

1. 0658E+01
7.3487E-02

4.0052E+02
2.7615E+00

4.0525E+02
2.7941E+00

4. 9820E+01
3.4350E-01

1.7931E+01
1.2363E-01

1.7607E+02 1.8202E+02
1.2140E+00 1.2550E+00

3.2060E+02 5.3,74E+02

2.2105E+00 3<"6 7 3-1-'lO00

V
4.0172E+02 <6,.1415E+02

2.7698E+00 4.2,344E+00

6.3539 • 1 24385+02>
/'3\ -08o1 8.57255Eoo

ý2.3920E+02 1.8407E+02
l"6493E\O.0 -11.26/91E+00

22 6.0611E+01 -1.7859E+02
4.1790E-01 -1.2314E+00

Allowable Stress for Load

LOC Tmax Tave
(degF) (degF) (,ksi)

1 392.25 391.33 2,0.00
2 392.08 388.72 2'0,00

3 392.71 391.84 20.00-
4 393.32 393.22 \ 20.00\
5 395.11 /39"4-.79 2,0.00
6 395.84 395.57 20.00

7 397.26 396 6.1 2,0. 0/

8 397.34 396.6'9 20.00.
9 39,7_49 3\96\84 20o00

1 /97.20
10 3974 396.69 20.00
11 398.0• 96 89 20.00
12 408'.01 398.68) 20.00

5.387
3.714

(ksi)

18'
19
20
21
22

3 94 . 29
,3'92. 06

392.50
392.69
393.42
393.80
396.32
391.76
390.77

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

2'2 40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22'.40
22.40

61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80

393'. 99
3'96. 85
392.13
390.97
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16 3.8578E+02 -7.2805E+02 -2.3863E+02 1.1138E+03 1.8068E+03 
2.6598E+00 -5.0197E+00 -1.6453E+00 7.6795E+00 1.2457E+01 

17 1.6998E+02 -4.7847E+02 1.0658E+Ol 6.4846E+02 1.1141E+03 
1.1720E+00 -3.2989E+00 7.3487E-02 4.4709E+00 7.6817E+00 

18 1.8617E+Ol -1.5746E+02 4.0052E+02 1.7607E+02 1.8202E+02 
1.2836E-Ol -1.0856E+00 2.7615E+00 1.2140E+00 1.2550E+00 

19 2.8830E+Ol -2.9177E+02 4.0525E+02 3.2060E+02 5.~ 74E+02 
1.9878E-Ol -2.0117E+00 2.7941E+00 2.2105E+00 3(673~~00 

< V -3.2328E+Ol -4.3405E+02 4.9820E+Ol 4.0172E+02 6 .. 1415E+02 
-2.2290E-01 -2.9927E+00 3.4350E-01 2.7698'{0~2344E+frO 

20 

21 4.0571E+01 -2. 2968E+Ol 1.7931E+Ol 6. 353~O,,1 1. 2~~'Z02> 
2.7973E-01 -1.5836E-Ol 1. 2363E-Ol )('~E-Ol\. 57'rE-G.} 

6.0611E+01 -1.7859E+02 5. 3876E+Ojl ~. 3920E-\,02 1.8407E+02 
4.17 90E- 0 1 -1.2 314E+0 0 3. 714 6E,(011 1:--64 93E+0,0./"l . 2 6'91E+00 

22 

Allowable Stress for Load caS~~l~ ~ 
- - -- - ----------------- - - - - -,[----,--

I~::F) l~aveF) I{") ~:J 
-;;~~;; ~;~~ --~

LOC 

1 392.25 ~ ~ I 
2 392.08 388. 72~2'Ov00 22. 4'~ 
3 3 92 . 71 3 9 1. 84 2 0 . 09 ________ 2 2/4'0 
4 393 . 32 3 93 . 22 20 . 00) 22. 40 
5 395.11 \3'9.4,.79 2-0.00 22.40 
6 395.84 395 .57~20\'~0 
7 397.26 3 9\6_~1 ~W ... .:...OG 
8 3 9 7 . 3 4 3 9 6, 6'~ 2 0 . 0'0 

9 ~9~,\49 396 ~81l /'-5P(00 
10 397.34 396.69~ 20.00 
11 398.01 i96.89 20.00 
12 400'.01 39\8. 6~ 20.00 

14 3\94. :).1"", 3~4. 29 20.00 

15~39'2. 2ii)\ ~3'92. 06 20.00 
16 ~<'2. 66 392.50 20.00 
11\~2""'81 392.69 20.00 
18 39~.53 393.42 20.00 
19 39Y.99 393.80 20.00 

/ 
2 0 3'9 6 . 85 3 9 6 . 3 2 
21 392.13 391.76 
22 390.97 390.77 

20.00 
20.00 
20.00 

22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22 '. 40 
22.40 

61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61.80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61.80 
61. 80 
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Table 2-202. Load Case 115, Fire at 150 Minutes, 100 0F, Maximum Decay Heat,. Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 6.2828E+01 -1.4042E+02 -7.2671E+01 2.0325E+02 3.52243+02
4.3319E-01 -9.6814E-01 -5.0105E-01 1.4013E+00 2 *4286E+00

2 6.0532E+01 -1.8544E+02 -1.0003E+01 2.4597E+02 48948E.+02
4.1735E-01 -1.2785E+00 -6.8970-E02 1.6959E+0 3%37482E+00

3 7.2462E+01 -1.44405+02 -7.15901E+01 2.1686E+02 3I.7642E+02
\ \\4.9961E-01 -9.9559E-01 -4.9360•-01 1.4952E+00 2.55209E00

4 8.58245+02 -9.2645E,02 -5.758299E+02 378 ±030 3.398625E+03
5.9174E±00 -6.3877E+00 -3.9506E±010O 1,.2305E4\01 L34 16E+01

5 7.04775E+02 -4.9255E+02 -1.1376E+01 1. 1673E+03 136427E+03
4.8592E+00 -3.3960E+00 -7.843\8E+00D 8.2552-+G9 -9.40595+00

6 1.0977E+02 -9.3862E+02<-2.798 E+03 148422E+03 1.62375E+03
7.5687E-01 -6.4716E+00 29.9296E32284E+00 1.1195E+01

7 -1.4452E+02 -5.86.885+02 -2.58'20E+03 4.4236E+02 2.33385+02
-9.9640E-01 -4 0464,E+00 -3.159263 01 3.0500E+00 1.60915E+00

-- •x -•l -;

-1.5275E+02 5.7579E+02 -4.58091E+03 4.2303E+02 1.8516E+02
-1.0532E+00 -3\9.2E+O0----3.158.4E+01 2.9167E+00 1.2766E+00

9 -1.480'14E±.01 -5.82292E+02 -4.6409E+03 4.3422E+02 2.1354E+02
\ 0228E - 01-9 5 E+00 -9.7998E+01 2.99385E+00 1.4723E+00

10 1.44\ -1. 494+03 -2.2670E+03 1.64075E+03 8.7805E+02

1.~ ~40590E+0 -4.ý515E+0 -740E0 5.46+0 .89+0

9.9888E-0-1 -1.ý,'KA-LE±01 -1.5631E+01 1.1313E+01 6.0540E+00

11 \-2.5718E+02 -1i 3855E+03 -1.1701E+03 1.1283E±03 1.6003E+03
-1.77,322\+00 -9.55265±00 -8.0675E+00 7.7794E+00 1.1034E+01

1-2 1.7814E+01 -1.4299E+03 -1.4133E±03 1.4477E+03 1.6817E+03
1.282E01-9.8587E+00 -9.7441E+00 9.9815E+00 1.1595E+01

1 3 .)5359E+02 -6.5494E+02 -1.0806E±02 8.0853E±02 7.9494E+02
1.05905+00 -4.5157E+00 -7.4505E-01 5.5746E±00 5.4809E±00

14 4.3124E+01 -7.0934E+02 -8.8439E+01 7.5247E+02 1.3873E+03
2.9733E-01 -4.8908E+00 -6.0977E-01 5.1881E+00 9.5650E+00

15 1.5037E+03 -1.6057E+03 -1.1709E+02 3.1094E+03 5.2415E+03
1.0368E+01 -1.1071E+01 -8.0730E-01 2.1439E+01 3.6139E+01
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Table 2-202. Load Case 115, Fire at 150 Minutes, 100°F, Maximum Decay Heat, 
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

stress (psi/MPa) 

Pm Pb 

6.2828E+Ol -1.4042E+02 -7.2671E+Ol 2.0325E+02 3.5224E+02 
4.3319E-Ol -9.6814E-Ol -5.0105E-Ol 1.4013E+00 2.4~86E+00 

6.0532E+Ol -1.8544E+02 -1.0003E+Ol 2.4597E+02 ~89~~)02 
4.1735E-Ol -1.27 85E+00 -6.8 970E-02 1.695/0.0 3'\ 37 48E+00 

7.2462E+Ol -1.4440E+02 -7.1590E+Ol 2 .1686E+0~3"~'4E+:~ 
4 . 9961E-Ol -9. 9559E-Ol -4. 9360E-Ol 1. 4 952E~GO 2 \.s20~'+~ 

8.5824E+02 -9. 2645E+02 -5. 7299E+02 ~4<~+0~. 3J2E+03 
5.9174E+00 -6. 3877E+00 -3. 95%f 1"~05E~. /,6E+Ol 

7.0477E+02 -4.92 55E+02 -1. 13 7\~E+OG 1. 197,3E+03 L(3 64 2E+0 3 
4.8592E+00 -3.3960E+00 -7.843fE+ob 8.2552E~00~.4059E+00 

1.0977E+02 -9.3862E+02 ~8~E+0~03 1.6237E+03 
7.568 7E- 0 1 - 6.4 716E+0 0 ~96E+ "----..7 • ..i'Y,4E+00 1. 1195E+0 1 

-1.4452E+02 -5. 8J8~\4. 58'2-.?E+ol4. 4236E+02 2. 3338E+02 
-9.9640E-Ol -/0464E-MO -3 .1592'E~3. 0500E+00 1.6091E+00 

-1.5275E+02 <;5. 75<Jo2 ~~03 4.2303E+02 1.8516E+02 " . / -1. 0532E+00 -3'.~ 699E+O·0~-·3_. 15 8.4E+0 1 2.916 7E+0 0 1.276 6E+00 "" ",. ~ 
-1.48.0&-1'"02 -5. 822'2E+02)4. 6409E+03 4. 3422E+02 2.1354E+02 
-1. if204E+00'>h,0143~+~-3. 1998E+Ol 2. 9938E+00 1.4 723E+00 

1.~~8~-1.~03 -2.2670E+03 1.6407E+03 8.7805E+02 
9. 988\E-OC! (/O'3':]..4E+Ol -1.5631E+Ol 1.1313E+Ol 6. 0540E+00 

-2.5718E+02 -1.3855E+03 -1.1701E+03 1.1283E+03 1.6003E+03 
~1: 7'7'32E\~/~/29. 5526E+00 -8. 0675E+00 7. 7794E+00 1.1034E+Ol 

~2 ~~7~~01 -1.4299E+03 -1.4133E+03 1.4477E+03 1.6817E+03 
~ ~ 1\228~~-01 -9.8587E+00 -9.7441E+00 9.9815E+00 1.1595E+Ol " ~~> 1~359E+02 -6.5494E+02 -1.0806E+02 8.0853E+02 7.9494E+02 

1.0590E+00 -4.5157E+00 -7.4505E-Ol 5.5746E+00 5.4809E+00 

14 4.3124E+Ol -7.0934E+02 -8.8439E+Ol 7.5247E+02 1.3873E+03 
2.9733E-Ol -4.8908E+00 -6.0977E-Ol 5.1881E+00 9.5650E+00 

15 1.5037E+03 -1.6057E+03 -1.1709E+02 3.1094E+03 
1.0368E+Ol -1.1071E+Ol -8.0730E-Ol 2.1439E+Ol 
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5.2415E+03 
3.6139E+Ol 
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16 3.8051E+02 -7.3035E+02 -2.0803E+02

2.6235E+00 -5.0356E+00 -1.4343E+00

1. 1109E+03
7. 6591E+00

6. 4193E+02
4.4260E+00

1.8026E+03
1.2429E+01

1. 1019E+03
7.5974E+00

17 1.6708E+02 -4.7485E+02

1.1520E+00 -3.2740E+00

18, 1.6828E+01 -1.5315E+02
1.1603E-01 -1.0560E+00

19 3.1133E+01 -2.7485E+02
2.1466E-01 -1.8951E+00

20 -2.3064E+01 -4.1675E+02
-1.5902E-01 -2.8734E+00

4.1226E+01
2. 8424E-01

3.5562E+02
2.4519E+00

3.674 1E+02
2.5332E+00

7. 9153E+01
5.4574E-01

1.6998E+02 1.9743E+02
1.1720E+00 1.3612E+00

3.0599E+02 5. i'79E+02
2.1097E+00 3<542'5E+00

<K
3.9369E+02 <6.31V405+0
2.7144E+00 4.3.533E+0-0

5.4525+1 1 .0Q6\57±05.457 
\23'?'7626E-01 7.3475E-01>

1i.7014E+02 2.9308E+02
1> .ý731±01ý02 2.02'07E±00

21 2.1075E+01 -3.3497E+01 -1.2587E+01
1.4531E-01 -2.3095E-01 -8.6785E-02

22 -2.3356E+01 -1.9350E+02 -4.5827E+
-1.6104E-01 -1.3341E+00 -3.1596E/-

Allowable Stress for Load Cas115

LOC Tmax Tave Sm Sy

(degF) (degF) ('ksi) (ksi)

389.60 388.76 2,0.00 22.4\0o1 /~~~I / • •2-.

2 388.21 384.70 20,0/0 22.4
3 389.76 388.97 20.00 22.4'0

4 391.47 391.37 \ 20.00 22.40
5 392.83 92.61 2,.0.00 22.40

6 393.59 393.24 20.00 22.40
7 393.70 39-3.05 >20.0 22.40
8 393.59 392.94 20.0'0 22.40
9 39,3.86 393\2,0 20.00 22.40

10 /394.53 393.75 20.00 22.40
11 ,/395.38 3\94.33, 20.00 22.40

12 397,\.,58\ 39\6.28) 20.00 22.40

(ksi)

61.80
61.80

61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80

39'2 .11/
,3'92 .35

3.92.47
392.58
392.90
393.12
395.30
391.01
391.50

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

22 .40
22 .40
22 .40
22 .40
22.40
22.40
22.40
22 .40
22 .40
22 .40

19 \39,3".25
20 3'95.75

21 391.20
22 391.63

61.80
61.80
61.80
61.80
61.80
61.80
61.80
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16 3.8051E+02 -7.3035E+02 -2.0803E+02 1.1109E+03 1.8026E+03 
2.6235E+00 -5.0356E+00 -1.4343E+00 7.6591E+00 1.2429E+01 

17 1.6708E+02 -4.7485E+02 4.1226E+01 6.4193E+02 1.1019E+03 
1.1520E+00 -3.2740E+00 2.8424E-01 4.4260E+00 7.5974E+00 

18. 1.6828E+01 -1.5315E+02 3.5562E+02 1.6998E+02 1.9743E+02 
1.1603E-01 -1.0560E+00 2.4519E+00 1.1720E+00 1.3612E+00 

19 3.1133E+01 -2.7485E+02 3.6741E+02 3.0599E+02 5.1 79E+02 
2.1466E-01 -1.8951E+00 2.5332E+00 2.1097E+00 3(54d5~00 < V 

20 -2.3064E+01 -4.1675E+02 7.9153E+01 3.9369E+02 6u 3140E+02 
-L 5902E-01 -2.87 34E+00 5.457 4E-01 2. 7144'{OO~ "533E+00 

21 2 .1075E+01 -3. 3497E+01 -1.2587E+01 5. 457~'O,,1 1. Q~,(02) 
1.4531E-01 -2. 3095E-01 -8.67 85E-02 3~'7~E-01\ . 34~ 5E-,B.l 

-2.3356E+01 -1.9350E+02 -4. 5827E+011 <. 7014E+02 2. 9308E+02 22 

-1. 610 4E-0 1 -1. 33 41E+0 0 -3.15 9 r<o" "~.67E+00 
Allowable Stress for Load Cas~,115 

/ ,,\ 

~:------::::--------;:---~-:s 
~~~=~~~ ~~~=~~~/~~ ~-~~ 

LOC 

1 389.60 388.76 ~0.00 
( I 

2 388 . 21 384 . 7 0~2'OvO 0 22 . il~ 
3 389.76 388.97 2o.09~22/~0 

4 391.47 391.37 20.00> 2'2.40 

5 392. 83 \]~9"2" 61 2.0.00 22.40 

6 393.59 393.24~2ch~? 
7 393.70 39(3,,05 2,0,,-00 
8 3 93 . 59 392 ~ 20 . 0'0 
9 ~'3,,86 393\2-0 ~O(OO 

10 \394'§3 393.75~ 20.00 
11 395.3'8 3\94.33 20.00 
~2 39~\~8~ 39\6.2~ 20.00 

<
D~g 9 3 .\f?q~~~ 2\v7'5 20. 00 
14 3\92 . 2,6 3 9'2 . 11 2 0 . 0 0 

. \ \ / 

. 15~.39'2 '1;>5 3'92.35 20.00 
16 '" ~<'2 . 58 392 . 47 20 . 00 
1~392"'" 69 392.58 20.00 

. 18 39,2 . 9 8 3 9 2 . 9 0 2 0 . 0 0 
19 393'>.25 393.12 20.00 

/ 
20 ~95.75 395.30 
21 
22 

391.20 
391.63 

391.01 
391.50 

20.00 
20.00 
20.00 

22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 
22.40 

61. 80 
61.80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 
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Table 2-203. Load Case 116, Fire at 180 Minutes, 100'F, Maximum Decay Heat,
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 5.9070E+01 -1.3671E+02 -7.6306E+01 1.9578E+02 3.4473E+022
4.0728E-01 -9.4259E-01 -5.2611E-01 1.3499E+00 /3/768E±00

5.6802E+01 -i.7902E+02 -1.0429E+01 2.3582E+02 864V

3.9164E-01 -1.2343E+00 -7.1907E-02 1.6260E±0.0 3%2157E±00

3 6.7689E+01 -1.3896E+02 -6.9582E+01 2.0665'E+02 3,.558"4E+02
4.60-01 -9.5811E-01 -4.7975E-01 1.4248E\>00 2.5 +A00

4 8.4325E+02 -9.1077E+02 -5.7907E+02 1.7540E+03 3.3393E+03
5.8140E+'00 -6.2796E+00 -3.9925E+±00 1 2094E'+01 2.3023E+01

5 6.9253E+02 -4.8042E+02 -1.1241E01 1.172.9E+03 l.h3288E+03
4.7748E+00 -3.3124E+00 -7.7506E+00 8.0872E-i-G9 9.1619E+00

6 1.0801E+02 -9.2293E+02 -2.76`3,E+03 1.O3095E03 1.5959E+03
7.43-01 -6.3634E+00 _1.9O5E0~>--Z~1810110507.4473E-o -. G4oo o53E÷0• --_.108oE+oo 1.1004E+01

7 -1.4150E+02 -5.78,1E0 -. 51,04E+0 4.3661E+02 2.3189E+02

-9.7558E-01 -3 98~59E-+,00 -3.1098-E±01 3.0103E±00 1.5988E+00

8 -1.4957E+02 -5 6704.E+02 -4.5074E-±0F3 4.1747E±02 1.8447E+02
-1.0313E±00 -3\909ý6E+0-0---3.1_0Z77E+01 2.8783E+00 1.2719E+00

9 -1.44,545±-48-2 -5.733-45±0\2-4.56735±03 4.2840E±02 2.1211E+02
-9.9/935E-017 -3--.35315-i-00 -3.14905±01 2.9537E±00 1.4625E+00

10 1.464350+2 -1.733+ 482ý0 -2.22295E+03 1.6284E+03 8.7928E+02\ \/ /

1.0096E+0,0 -1*0",8E+01 -1.5326E+01 1.1227E+01 6.0625E+00

11 -2.554E+02 1 ' 3709E+03 -1.1503E+03 1.1154E+03 1.5882E+03
-1.76,14E -9.4520E+00 -7.9308E+00 7.6906E+00 1.0950E+01

"l-2 1\.7,885E+01 -1.4174E+03 -1.4005E+03 1.4353E+03 1.6696E+03
1.2h3•-o1 -9.7726E+00 -9.6562E+00 9.8959E+00 1.1512E+01

13 1/)5507E+02 -6.4493E+02 -1.0268E+02 8.0000E+02 7.9652E+02
1.06925+00 -4.4466E+00 -7.0793E-01 5.5158E+00 5.4918E+00

14 4.4733E+01 -6.9970E+02 -9.0350E+01 7.4444E+02 1.3764E+03.
3.0842E-01 74.8243E+00 -6.2294E-01 5.1327E+00 9.4903E+00

15 1.4870E+03 -1.5967E+03 -1.2483E+02 3.0837E+03 5.1984E+03
1.0252E+01 -1.1009E+01 -8.6071E-01 2.1262E+01 3.5841E+01
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Table 2-203. Load Case 116, Fire at 180 Minutes, 100°F, Maximum Decay Heat, 
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm pb 

5.9070E+01 -1.3671E+02 -7.6306E+01 1.9578E+02 3.44~3E+02 

4.0728E-01 -9.4259E-01 -5.2611E-01 1.3499E+00 2.a768E+00 

5.6802E+01 -1.7902E+02 -1.0429E+01 2.3582E+02 ~66~~~02 
3.9164E-01 -1.2343E+00 -7.1907E-02 1. 626/0'\3\~7E+00 

6.7689E+01 -1.3896E+02 -6. 9582E+01 2. o 665'E\.02 3,. 558'4~+:~ 
4.6670E-01 -9.5811E-01 -4.7975E-01 1.4248E+BO 2:'-4'534E'+~ 

8.4325E+02 -9.1077E+02 -5. 7907E+02 Q4'OE+0~. 3~3E+03 ~1.75~" \ I 

5.8140E+00 -6. 2796E+00 -3. 992f5EH)I0 1~94gV2. /3E+01 

6.9253E+02 -4.8042E+02 -1.1241E+08 1.17~9E+03/o1!3288E+03 
I "-4.7748E+00 -3.3124E+00 -7.7506E+00 8.0872E~ee 9.1619E+00 

1.0801E+02 -9.2293E+02 ~'3,,4E+0~03 1.5959E+03 
7.4473E-01 -6.3634E+00~:~~53E+0~ ___ ~.108/tE+00 1.1004E+01 

-1.4150E+02 -5.7~.d~f~\0~E+0~ 4~1E+02 2.3189E+02 
-9.7558E-01 ~98~E+~0 ~~3.0103E+00 1.5988E+00 

-1.4957E+02 -106704Jo2 -4.5074y:::t-03 4.1747E+02 1.8447E+02 
-1. 0313E+00 -3'.~6E+O'0--.3'~E+01 2. 8783E+00 1.2719E+00 

-1.44,9'4£+'0-2 -5. 7 33'4E+~)4. 567 3E+03 4. 2840E+02 2.1211E+02 
/' --........ " -9 .. 9935E-01 -3'.,9531E'+~-3 .1490E+01 2. 9537E+00 1.4625E+00 

1.~~3~-1.~03 -2.2229E+03 1.6284E+03 8.7928E+02 
1. 009\E+0'0 ?:'0·2'o1.8E+01 -1.5326E+01 1.1227E+01 6. 0625E+00 

11 -2.5547E+02 S1.3709E+03 -1.1503E+03 1.1154E+03 1.5882E+03 
~1: 76'14E\~./.-9. 4520E+00 -7. 9308E+00 7. 6906E+00 1.0950E+01 

1~2 . \"':'7'8~01 -1.4174E+03 -1.4005E+03 1.4353E+03 1.6696E+03 
~ ~ l\213/tE-01 -9.7726E+00 -9.6562E+00 9.8959E+00 1.1512E+01 , ~~> 1~507E+02 -6.4493E+02 -1.0268E+02 8.0000E+02 7.9652E+02 

1.0692E+00 -4.4466E+00 -7.0793E-01 5.5158E+00 5.4918E+00 

14 4.4733E+01 -6.9970E+02 -9.0350E+01 7.4444E+02 1.3764E+03 
3.0842E-01 ~4.8243E+00 -6.2294E-01 5.1327E+00 9.4903E+00 

15 1.4870E+03 -1.5967E+03 -1.2483E+02 3.0837E+03 5.1984E+03 
1.0252E+01 -1.1009E+01 -8.6071E-01 2.1262E+01 3.5841E+01 
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16 3.7659E+02 -7.2684E+02 -1.9683E+02
2.5965E+00 -5.0114E+00 -1.3571E+00

I. 1034E+03
7.6079E+00

6.3622E+02
4.3866E+00

1.7909E+03
1.2348E+01

1. 0918E+03
7.5279E+00

17 1.6521E+02 -4.7101E+02
1.1391E+00 -3.2475E+00

18 1.6382E+01 -1.5131E+02
1.1295E-01 -1.0432E+00

19 3.1300E+01 -2.6905E+02
2.1581E-01 -1.8550E+00

20 -2.0801E+01 -4.1146E+02
-1.4342E-01 -2.8369E+00

5.0628E+01
3.4907E-01

3.4336E+02
2.3674E+00

3.5801E+02
2.4684E+00

8.8235E+01
6. 0836E-01

1.6769E+02 2.0017E+02
1.1562E+00 1.3801E+00

3.0035E+02 5.0'584E+02
2.0708E+00 3.48 00

3.9066E+02 6 32,075+02
2.6935E+00\ 4.3.580E+00

5.29525±1 9.887ý2E+05.2952\ \>3<'509E-01 6.81\ 05-O'

51.5402E+02 3.2879E+02
1 o 619E+ o 2.2670E+00

21 1.4824E+01 -3.8128E+01 -2.3571E+01
1.0221E-01 -2.6288E-01 -1.6252E-01

22 -4.9483E+01 -2.0350E±02 -8.31401
-3.4118E-01 -1.4031E+00 -5.73231

Allowable Stress for Load Caslt 116

LOC Trnax Tave Sm Sy

(degF) (degF) ('ksi) (ksi

1 386.85 385.94 2,0.00 22.4

2 385.11 381.*59 2,0,0'0 22.4-

3 386.81 386.00 20.00 22.4

4 388.94 388.8 2 0.00 22<4

5 390.21 3 980. .0 210.00 22.4

6 390.98 390.59 ý20.00 22.4

7 390.70 39-0-05 2.0.00 22.4

8 390.52 389.872 20.010 22.4

9 39,0.80 390.1/4 20-00 22.4

110 391.6\6 390.84 20.00. 22.4

11 392.55 391.52 2.0 22.4

12 39~4\81\ 39X3.1' 20.00 22.4

0
0
0
0
0
0
0
0
0

(ksi)

61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80
61.80

18"
19
20
21
22

38'9 . 38
ý3'90.49

390.50
390.59
390.78
390.96
393.05
388.69
389.78

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40

391/.08
3'93 . 47
388.83
389.88

0
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LOC 

1 
2 
3 
4 
5 

6 
7 
S 
9 

10 

16 3.7659E+02 -7.2684E+02 -1.9683E+02 1.1034E+03 1.7909E+03 
2.5965E+00 -5.0114E+00 -1.3571E+00 7.6079E+00 1.2348E+Ol 

17 1.6521E+02 -4.7101E+02 5.0628E+Ol 6.3622E+02 1.0918E+03 
1.1391E+00 -3.2475E+00 3.4907E-Ol 4.3866E+00 7.5279E+00 

18 1.6382E+Ol -1.5131E+02 3.4336E+02 1.6769E+02 2.0017E+02 
1.1295E-Ol -1.0432E+00 2.3674E+00 . 1.1562E+00 1.3801E+00 

19 3.1300E+01 -2.6905E+02 3.5S01E+02 3.0035E+02 5.0584E+02 
2.1581E-01 -1.8550E+00 2.4684E+00 2.0708E+00 <:3(4S~00 

-2.0801E+01 -4.1146E+02 8.S235E+01 3.9066E+02 6,3207E+02 20 

21 

-1. 4342E-Ol -2. 8369E+00 6. 0836E-01 2. 6935E{OO~ ~580E+60 

1.4824E+01 -3. 8128E+01 -2. 3571E+01 5. 295~Q,1 9. 8~~'(01) 
1.0221E-01 -2. 6288E-01 -1. 6252E-01 3.-:'6~E-01",\' 81,\OE-G,} 

22 -4.9483E+01 -2. 0350E+02 -8. 3140E+011 <.. 5402E\.02 3. 2879E+02 
-3.4118E-01 -1.4031E+00 -5. 7323E,(0,1 1':0619E+O.oA. 26'70E+00 

. (~ 
Allowable Stress for Load C/s~~lr 

(~;;;:~----::::--------;:---~::s 
_______ (deg_F)/(-,~ (k~) 

386.85 385.94 ~O.OG 
( I. 

385 . 11 381 . 5 9~2'Ov0 0 22 . i:l-0> 
386.81 386.00 2o.09~22/~0 

3 88 . 94 3 8 8 . 84 20 . 00) 2'2. 40 
3 9 0 . 21 \:39'0,. 00 2,0 • 00 
390.98 390.59~~~0 
3 9 0 . 70 3 9\Q,~ 5 2,0",0 G 
3 9 0 . 52 389\8? 20 . 0'0 
39'0.80 390. ](4/i0(00 
{91~66 390.84 20.00 

22.40 
22.40 
22.40 
22.40 
22.40 
22.40 

61.80 
61. 80 
61. 80 
61. 80 
61. SO 
61. SO 
61. SO 
61. SO 
61. SO 

'\ . 
11 392.55 391.5~\ 20.00 
12 3 9 ~'. 81 3 ~\3 . 5 Y 2 0 . 0 0 

22.40 61. 80 
22.40 61. 80 

14 3\89. 5.2~38'9. 38 20.00 
\ \ / 

15~:39'0 '1£>7' 3'90.49 20.00 
. 16 ~~~0.60 390.50 20.00 

1,7 3 9 0-, 7 0 3 9 0 . 5 9 2 0 . 0 0 
1~3'g,O. 87 390.78 20.00 
19 39](.08 390.96 20.00 

/ 
20 Y93.47 393.05 
21 388.83 38S.69 
22 389.SS 3S9.78 

20.00 
20.00 
20.00 

22.40 61. SO 
22.40 61. 80 
22.40 61. SO 
22.40 61. 80 
22.40 61. 80 
22.40 61. 80 
22.40 61. SO 
22.40 61.80 
22.40 61. SO 
22.40 61. SO 
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Table 2-204. Load Case 301, 30-ft. Head-On Drop,
Hypothetical Accident Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -4.3851E+01 -.3.2062E+03 -5.9694E+02 3.1624E+03 1.279E+03
-3.0234E-01 -2.2106E+01 -4.1157E+00 2.1804E+01 8.8110E+00

2 3.6608E+01 -1.7299E+03 -1.0905E+02 1.7665E+03 8.27145E+011
2.5240E-01 -1.1927E+01 -7.5189E-01 1.2180E5 04 5\,7030E-0 r

3 1.4808E+01 -1.0201E+03 -3.7223E+01 1.0349E+03 8,.939-5E+01
1.0210E-01 -7.0335E+00 -2.5664E-01 7.1356E+00 6.1\635"•-01

4 8.7090E+02 -5.1268E+03 -1.6448E+03<5.99ý7\'E+03 4.3668E+03
6.0047E+00 -3.5348E01 -1.1341E+011 4.1353+1 3.010389E+01

5 1.4694E+02 -1.9133E+03 -8.002ý05±012 2.0\603E±03 2/.9578E+03
1.0131E+00 -1.3192E+01 -5.517D20b 1.420.5'70- 2.0393E+01

-3.3587E+02 -1.3042E±03 6.9110E+02 9.6830E0 2 5.0009E+02
-2.3157E±00 -8.9919E±00 -4.7650oE5oo----6762E•.o00 3.4480E+00

7 -6.4298E+00 -8.8L89E±02 -,558'45E01 817546E+02 1.6685E+01
-4.4332E-02 -6.0804E-+,00 -3.8504 -01 6.0361E+00 1.1504E-01

8 -3.96,16E+00 <18.4322E2±02 -3.9722E.i-+0 8.3925E+02 8.5101E-ý01/
-2.7335E-02 -5\,8138E+&00--2.73807E-01 5.7864E+00 5.8675E-03

9 -3.20,8E4+'-0 -8.108'5E±+02 ,2'.7565E+01 8.0765E+02 5.7717E-01
-2.2119E-02 -5-.,5906E+,00, 2.9006E-01 5.5685E+00 3.9795E-03

10 -1.57\92E 02 -1.3134E,+03 -9.6320E+01 1.1555E+03 6.8283E+02\ \ /' /

-1.0888E+0,0 -9zO5-5'7.E0 -6.6410E-01 7.9668E+00 4.7080E+00

11 2.0361E+02 -6 7121E+02 -4.4778E+01 8.7482E+02 3.1955E+02

1-2 1.9175E+02 -1.8880E+02 1.4942E+02 3.8055E+02 7.7647E+02
1\3ME2+00o -1.3018E+00 1.0302E+00 2.6238E±00 5.3536E+00

13 215373E+02 -7.1035E+02 -3.8245E+01 9.6407E+02 6.7407E+02
1. -4.8977E+00 -2.6369E-01 6.6471E+00 4.6476E+00

14 2.4952E±02 -5.6415E+02 2.2970E+01 8.1367E+02 3.5190E+02
1.7204E+00 -3.8897E+00 1.5837E-01 5.6101E+00 2.4263E+00

15 8.3614E+02 1.8534E+02 1.3136E+02 6.5081E+02 2.3281E+01
5.7650E+00 1.2778E+00 9.0573E-01 4.4872E+00 1.6052E-01
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Table 2-204. Load Case 301, 30-ft. Head-On Drop, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

-4.3851E+Ol -.3. 2062E+03 -5. 9694E+02 3.1624E+03 1.2Y79E+03 
-3.0234E-Ol -2.2106E+Ol -4.1157E+00 2.1804E+Ol 8.8110E+00 

3.6608E+Ol -1.7299E+03 -1.0905E+02 1.7665E+03 ~27~~)01 
2.5240E-Ol -1.1927E+Ol -7.5189E-Ol 1.218~0~5~~OE-0~ 

1.4808E+Ol -1. 0201E+03 -3. 7223E+Ol 1.034 9E+03 8,. 93 9'§E+:~ 
1.0210E-Ol -7. 0335E+OO -2. 5664E-Ol 7.1356E'fQO 6 ~h636)'~ 

8.7090E+02 -5.1268E+03 -1. 6448E+03 o.7'7E+0~4. 3J8E+03 \:.~:~" \ I 
6.0047E+OO -3. 5348E+Ol -1.1347°11 ~~53E~: __ )3. 01G8E+Ol 

1.4694E+02 -1. 9133E+03 -8. 002,\OE+OF 2. 060~+03J2. is78E+03 
1.0131E+00 -1.3192E+Ol -5.5172E+00 1.4205E~Q-~~~~3E+Ol 

-3.3587E+02 -1.3042E+03~~E+0~02 5.0009£+02 
-2.3157E+OO -8.9919E+00 -4.7650E+OO--6~~E+00 3.4480E+OO 

-6.4298E+00 -8. 8L8~.s~'45~+01 .8. 7546E+02 1.6685E+Ol 
/ \" 

- 4 . 4 3 3 2 E - 0 2 - 6 . ° 8 0 4£+,0 0 - B . 8 5 0 4' - 0 1 6 . 0 3 61 E + 0 0 1 . 15 0 4 E - 0 1 

-3.9646E+00 ~43~2E~2 -~+01 8.3925E+02 8.5101E"01 
-2.7 335E-02 -5'.~8E+Q'0--.2'0?lE-Ol 5.78 64E+00 5.867 5E-03 

-3.20,8'lE+'00 -8. 108'§E+~2. 75 65E+Ol 8.07 65E+02 5.771 7E-Ol 
-2 ~il19E-02':5'",5906)+~~;/ll. 9006E-Ol 5. 5685E+00 3. 9795E-03 

-1.~~2~1.~03 -9.6320E+Ol 1.1555E+03 6.8283E+02 
-1. 088\E+0<01:'OS5?lE+00 -6. 6410E-Ol 7. 9668E+00 4. 7080E+00 

2.0361E+02 -6.7121E+02 -4.4778E+Ol 8.7482E+02 3.1955E+02 

~1: 4'o'38E\~/)4. 6278E+OO -3. 0873E-Ol 6. 0316E+OO 2. 2032E+00 

1,2 \"':9.1 ~02 -1. 8880E+02 1.4 942E+02 3. 8055E+02 7.764 7E+02 
~ ~ 1\3~vrE+00 -1.3018E+00 1.0302E+OO 2.6238E+00 5.3536E+OO , h~> ?~373E+02 -7.1035E+02 -3. 8245E+Ol 9. 6407E+02 6. 7407E+02 

1.7494E+OO -4.8977E+00 -2.6369E-Ol 6.6471E+00 4.6476E+00 

14 2.4952E+02 -5.6415E+02 2.2970E+Ol 8.1367E+02 3.5190E+02 
1.7204E+00 -3.8897E+OO 1.5837E-Ol 5.6101E+00 2.4263E+OO 

15 8.3614E+02 
5.7650E+00 

1.8534E+02 
1.2778E+00 

1.3136E+02 
9.0573E-Ol 

6.5081E+02 
4.4872E+OO 
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2.3281E+Ol 
1.6052E-Ol 
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16 2.8958E+02 -9.1798E+02 -4.4126E+02
1.9966E+00 -6.3292E+00 -3.0424E+00

17 4.9047E+02 -8.8069E+02 -4.9980E+02
3.3817E+00 -6.0722E+00 -3.4460E+00

18 4.6270E+02 -1.4211E+03 -2.9977E+02
3.1902E+00 -9.7984E+00 -2.0668E+00

19 4.0197E+02 -1.4487E+03 -5.6530E+02
2.7715E+00 -9.9885E+00 -3.8976E+00

20 -9.7709E+01 -9.6214E+02 -6.2784E+02
-6.7368E-01 -6.6337E+00 -4.3288E+00

1.2076E+03
8.3258E+00

1.3712E+03
9.4538E+00

5.6522E+02
3.8970E+00

1. 1635E+03
8.0221E+00

0
1.8838E+03 2.1661E+03
1.2989E+01 1.4935E+01

1.8507E+03 1.2,611E+03
1.2760E+o01 869 8E+o 0

8.6443E+02o\ .4123E+o
5.9600E-+00 9 7.373E+0,0

16478E 2\9 9. 0 5ý4 E+O
17361E+00 6.24'25E\-02>

<4.0975E+02 3.3572E+02
2\>8252E+&O-A 2.31/47E+Q0

21 1.6604E+02
1. 1448E+00

1.2645E+00 -3.2787E-01
8.7186E-03 -2.2606E-03

22 5.3497E+02
3.6885E+00

1.2521E+02 3.
8.6331E-01 2.

0

0

1 2-434
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16 

17 

18 

19 

20 

21 

22 

I 2-434 

2.8958E+02 -9.1798E+02 -4.4126E+02 1.2076E+03 5.6522E+02 
1.9966E+00 -6.3292E+00 -3.0424E+00 8.3258E+00 3.8970E+00 

4.9047E+02 -8.8069E+02 -4.9980E+02 1.3712E+03 1.1635E+03 
3.3817E+00 -6.0722E+00 -3.4460E+00 9.4538E+00 8.0221E+00 

4.6270E+02 -1.4211E+03 -2.9977E+02 1.8838E+03 2.1661E+03 
3.1902E+00 -9.7984E+00 -2.0668E+00 1.2989E+01 1.4935E+01 

4.0197E+02 -1.4487E+03 -5.6530E+02 1.8507E+03 1.2'611E+03 
2.7715E+00 -9.9885E+00 -3.8976E+00 1. 2760E+01 <8(69~0 

-9.7709E+01 -9.6214E+02 -6.2784E+02 8.6443E+02 1,. 4123E+0) 
-6.7368E-01 -6.6337E+00 -4.3288E+00 /''' " 5. 9600EJ+00~ "'/,373E+0'0 

1.6604E+02 1.2645E+00 -3.2787E-01 1. 647~2 9. ~~,-O~> 
1.1448E+00 8.7186E-03 -2. 2606E-03 (l,~E+OO,,\. 24'\5E-B2 

5.3497E+02 1.2521E+02 3.5320E+OQ 4.0975E+02 3.3572E+02 
3.6885E+00 8.6331E-01 2.4353EJ'{ob 2\8252E'i'O,0J'2 . 3 0l7E+0 0' 

~ 
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Table 2-205. Load Case 302, 30-ft. Side Drop + Slap-Down,
Hypothetical Accident Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 1.2336E+02 -2.3155E+02 -1.1679E+03 2.8923E+03 8.98,02E+02
8.5055E-01 -1.5965E+0 0 -8.0522E+00 1.9942E+01 6.19I16E+00

2 7793502-4.3247E+02 -5.4364E+02 7.5772E+02
5.3760E+00 -2.9818E+00 -3.7482E+00 5.2243E+&O 4\9158E500

1.1985E+02 -2.3080E+02 -1.1706E+03 2.8891E+03 8,.945'6E±02

8.2631E-01 -1.5913E+00 -8.0709E+00 1.9920E+01 6.1\678E'+00

4 5.5776E+02 2.0099E±01 -1.0278E+03 n2007'5E+0\3\3.00ý13E±02
3.8456E-i00 1.3858E-01 -7.0866E+d.0 1. 38415-+0l1.&0693E+00

9.0284E+02 -9.2816E+01 -1 287i2E+01 2.097,9E+03 7.1927E+01
6.2249E+00 -6.3994E-01 -8.87511E 0 1.4464E4-+-G1 4.9592E-01

8.7986E+02 -2.2339E+02 -1.408,5+0'3 1.99895.V03 1.0140E+02
6.0664E+00 -15050 9705E±00 --- 13782E+01 6.9911E-0

7 3.5189E+02 2.105,0+02 2.3&83E+0 1.2031E+03 8.8602E+01
2.426200 1.4513 6329 -02 8.2954E+00 6.1089E-01

8 3.3275E±02 1.2055)+02 1.9696E~i-01 6.8956E±02 8.4128E+017
2.2943E+00 1\2552E+00-•L.358,OE-01 4.7543E+00 5.8004E-01

9 3.50,11Eý-.2 2.O995E+02 2.3935E+00 1.1935E+03 8.9656E+01

2.439E+00 1-.4474E+00 1.6503E-02 8.2290E+00 6.1815E-01

10 1.0304 E 03 -5. I047 E,-01/ -1.3396E+03 1.6257E+03 5.6488E+02
7.1044E+0O -3./5'9.6E-03 -9.2359E+00 1.1209E+01 3.8947E+00

11 5. 2295±02 -9694E+02 -1.5437E+03 1.5784E+03 6.1907E+02
3.523.215±00 .0473E+00 -1.0643E+01 1.0883E+01 4.2683E+00

1,2 .12 0 -1.7954E+02 -1.1229E+03 1.1011E+03 9.3933E+01-1.504,8E-01 -1.2379E+00 -7.7422E+00 7.5918E+00 6.4765E-01

13 9.1723E+02 -9.9795E+01 -1.2219E+03 2.0671E+03 7.0769E+01
6.3241E+00 -6.8806E-01 -8.4244E+00 1.4252E+01 4.8793E-01

14 7.3429E+02 -4.5162E+01 -1.1530E+03 2.0119E+03 3.1427E+02
5.0628E+00 -3.1138E-01 -7.9499E+00 1.3871E+01 2.1668E+00

15 -3.8179E+01 -1.6871E+02 -1.1388E+03 1.1366E+03 2.6769E+01
-2.6323E-01 -1.1632E+00 -7.8521E+00 7.8368E+00 1.8457E-01
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Table 2-205. Load Case 302, 30-ft. Side Drop + Slap-Down, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

1.2336E+02 -2. 3155E+02 -1.1679E+03 2. 8923E+03 8. 98.02E+02 
8.5055E-Ol -1.5965E+09 -8. 0522E+00 1.9942E+Ol 7r916E+00 

7.7973E+02 -4.3247E+02 -5.4364E+02 7.5772E+02 ~.12~&~02 
5.3760E+00 -2. 9818E+00 -3. 7482E+00 5. 2243E+0.0 4'.9158E+00 

1.1985E+02 -2. 3080E+02 -1.1706E+03 2. 889'0~8'.~6E+~~ 
8.2631E-Ol -1.5913E+00 -8. 0709E+00 1.9920E':;:-G'\. 6 ~M78)'+~ 

5.5776E+02 2.0099E+01 -1.0278E+03 ~7~E+03 ~.0~3E+02 ~2.00~" I' 
3.8456E+00 1.3858E-Ol -7.086~~1 1~41E~~2.~3E+00 

9.0284E+02 -9. 2816E+Ol -1.287\2E+OP 2. 097,~+03 7/.1927E+Ol 
6.2249E+00 -6.3994E-01 -8.8751E+00 1.4464E~0~~.9592E-Ol 

8.7986E+02 -2.2339E+02 ~81E+0~03 1.0140E+02 
6.0664E+00 -1.5402E+00~:~~'05E+00~~~E+Ol 6.9911E-Ol 

3.5189E+02 2 '105~2~'83E~00 1.2031E+03 8. 8602E+01 
/. \" 

2. 4262E+00 {.1. 45(8+,00 ~E-02 8. 2954E+00 6.1089E-Ol 

3.3275E+02 1.8205~2 1.9696E~01 6.8956E+02 8.4128E+Ol . / 
2.2 943E+00 1".~2E+O'0"'--L 358.0E-Ol 4.7 543E+00 5. 8004E-Ol 

3.50-1'lE--f02 2. 099-;aE+~2 ~5E+00 1.1935E+03 8. 9656E+01 
2 .~39E+OO'1-.~~1. 6503E-02 8. 2290E+00 6.1815E-01 

1. 03\04~/-5 .104 7E·-Ol -1.3396E+03 1.6257E+03 5. 6488E+02 
\ \' / 

7.104\+0'0 115'1,9.6E-03 -9. 2359E+00 1.1209E+Ol 3.894 7E+00 

11 5. 229E+02 ~2.9694E+02 -1.5437E+03 1.5784E+03 6.1907E+02 
~3:5'321E\~~/F2.0473E+00 -1.0643E+Ol 1.0883E+Ol 4.2683E+00 

~2 ~~1~~01 -1.7954E+02 -1.1229E+03 1.1011E+03 9.3933E+Ol 
~ ~ -1\ 504.8'E-Ol -1.237 9E+00 -7.7 422E+00 7.5 918E+00 6.47 65E-01 " ~~> 9~723E+02 -9.9795E+Ol -1.2219E+03 2.0671E+03 7.0769E+01 

6.3241E+00 -6.8806E-Ol -8.4244E+00 1.4252E+Ol 4.8793E-01 

14 7.3429E+02 -4.5162E+01 -1.1530E+03 2.0119E+03 3.1427E+02 
5.0628E+00 -3.1138E-Ol -7.9499E+00 1.3871E+Ol 2.1668E+00 

15 -3.8179E+Ol -1.6871E+02 -1.1388E+03 1.1366E+03 2.6769E+01 
-2.6323E-01 -1.1632E+00 -7.8521E+00 7.8368E+00 1.8457E-Ol 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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16 1.2567E+02
8.6647E-01

17 1.9939E+02
1.3748E+00

18 6.2202E+02
4.2887E+00

19 7.2302E+02
4.9850E+00

20 6.4346E+02
4.4365E+00

21 -1.4700E+01
-1.0135E-01

22 -1.1578E+01
-7.9826E-02

-4.3643E+01
-3.0091E-01

-1.8239E+02
-1.2575E+00

-1.0528E+02
-7.2588E-01

-1.1144E+02
-7.6835E-01

-1.7954E+02
-1.2379E+00

-1.9807E+02
-1.3657E+00

-2.1293E+02
-1.4681E+00

-1.0954E+03
-7.5524E+00

-1.0667E+03
-7.3547E+00

-1.1477E+03
-7.9133E+00

-1.2830E+03
-8.8461E+00

-1.2263E+03
-8.4547E+00

-1.2202E+03
-8.4130E+00

-1.2608E+013
-8.6928BE+0,0

2.0591E+03 1.2665E+02
1.4197E+01 8.7320E-01

2.1191E+03 1.3503E+02
1.4610E+01 9.3102E-01

2.2225E+03 1.0892E+02
1.5324E+01 7.5096E-01

2.2128E+03 1.7,2408+02
1.5257E+01 1<1838,CE +0 0

1.7388E+03 <8'.17722ýE+0
1.1988E+01 5.6346E-01

1.2506 0+01
8''6.22 3 E +0 0"9 0 62 3E- 0,1

.-2\90\1 +03 ý1.0271E+02
8 . 89 4 9 E80,/ 7.08"16 E-01

1 2-436
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16 

17 

18 

19 

20 

21 

22 
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1.2567E+02 -4.3643E+01 -1.0954E+03 2.0591E+03 1.2665E+02 
8.6647E-01 -3.0091E-01 -7.5524E+OO 1.4197E+01 8.7320E-01 

1.9939E+02 -1.8239E+02 -1.0667E+03 2.1191E+03 1.3503E+02 
1.3748E+00 -1.2575E+00 -7.3547E+00 1.4610E+01 9.3102E-01 

6.2202E+02 -1. 0528E+02 -1.1477E+03 2.2225E+03 1.0892E+02 
4.2887E+00 -7.2588E-01 -7.9133E+00 1.5324E+01 7.5096E-01 

7.2302E+02 -1.1144E+02 -1.2830E+03 2.2128E+03 1.7'240E+02 
4.9850E+00 -7.6835E-01 -8.8461E+00 1 . 525 7E+0 1 V.18 8'6UO 0 . < V 
6.4346E+02 -1.7954E+02 -1.2263E+03 1.7388E+0~ 8,.1722E+0) 
4.4365E+00 -1.2379E+00 -8.4547E+OO 1.1988'.(0~~346E-"" 

-1.4700E+01 -1.9807E+02 -1. 2202E+03 1. 250~,\3 1. '<-~02) 
-1.0135E-01 -1.3657E+00 -8. 4130E+OO 8~6223E+00\. 06·23E-GJ: 

-1.1578E+01 -2.1293E+02 -1.2608E+~3 ~2~+03 1. 02tE+02 
-7.9826E-02 -1.4681E+00 -8.6928E.(ob 8.~16E-Ol 
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Table 2-206. Load Case 303, 30-ft. Cg/Corner Drop,
Hypothetical Accident Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 7.6716E+02 -5.8955E+02 -3.6837E+03 9.5531E+03 2.61,4E+03
5.2894E+00 -4.0648E+00 -2.5398E+01 6.5866E+01 1.799 +01
4.0515E+02 -6.5706E+01 -1.0152E+03 2.7335E+03 .14 17,E0

2.7934E+00 -4.5302E-01 -6.9994E+00 1.88475±0.1 2\-1661E+08)

3 2.4003E+03 1.0597E+02 -1.2773E+02 2.5280ýE+03 ý6,13085E+02
1.6549E+01 7.3062E-01 -8.8065E-01 1.7430E+G, 4.2,270E-00

4 3.7566E+02 -2.6707E+02 -2.6770E+03 7.481\8E+03\4.9213E+02
2.5901E+00 -1.8414E+00 -1.8457E+011 5,.1585E÷01 3.3931E+00

8.4819E+02 -7.1544E+02 -3.4538E+03 4.271,1E+03 2.4488E+02
5.8481E+00 -4.9328E+00 -2.381l3E+0 2.9447ý0+-1--I.6884E+00

1.1854E,03 -1.1821E+03 -3-9 3.9761.+ 03 7.2372E+02

8..1733E+00 -8.1502E+00<-2 .7462E+0flŽ---2_.741,4E+01 4.9899E+00

7 1.0588E+03 1.19,9'E+0 •-6.5288E+01 3.6220E+03 1.4902E+02
7.3001E+00 8.2670 -01 -4.50145-01 2.4973E+01 1.0275E+00

8.1711E+02 .248E201 -9.7472E5'01 2.6613E+03 8.5194E+01

5.6338E+00 4.% 1E-0\- -6,E.720.5-01 1.8349E+01 5.8739E-01

9 5.20'6E .2922E+01 -2.5782E+02 1.7470E+03 3.4302E+01
3.50926E+00 3,.6489E-01 4 .7776E+00 1.2045E+01 2.3650E-01

10 2.69305+02 . 0126E0 -4.3539E+02 1.6288E+03 7.3718E+02
1.85685+00E -4.r8-3-5.E-01 -3.0019E+00 1.1230E+01 5.0827E+00

11 5 45925+02 1.6102E+02 -1.6800E+02 1.1700E+03 2.7161E+02
3.76.40E±0 00 1.1102E+00 -1.1583E-100 8.0669E+00 1.8727E±00

1-2 4.1415E+02 2.6127E+02 1.1458E+01 4.0411E+02 1.5487E+02
2\855,4±E+00 1.8014E+00 7.8998E-02 2.7862E+00 1.0678E+00

13 5.0434E+02 -8.3421E+01 -4.2215E+02 1.1486E+03 3.9469E+01
3.4773E+00 -5.7517E-01.-2.9106E+00 7.919.4E+00 2.7213E-01

14 5.4580E+02 -8.7709E+01 -4.1560E÷02 9.8589E+02 1.0118E+02
3.7632E+00 -6.0473E-01 -2.8654E+00 6.7975E+00 6.9765E-01

15 2.2282E+02 -2.0608E+03 -2.1863E+03 2.5173E+03 7.3651E+01
1.5363E+00 -1.4209E+01 -1.5074E+01 1.7356E+01 5.0781E-01
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Table 2-206. Load Case 303, 30-ft. Cg/Corner Drop, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

7.6716E+02 -5.8955E+02 -3.6837E+03 9.5531E+03 2.6L04E+03 
/ 

5.2894E+00 -4.0648E+00 -2.5398E+Ol 6.5866E+Ol ~998E+Ol 

4.0515E+02 -6.5706E+Ol -1.0152E+03 2.7335E+03 ~.14~~)02 
2. 793 4E+0 0 -4. 5302E-0 1 - 6.99 94E+00 1.884 7E+0,1 2'.~lE+00 

2.40 0 3E+0 3 1. 05 97E+02 -1. 27 73E+ 0 2 2 .52 8 ~O ~,..u0'8-i"+:~ 
1.6549E+Ol 7.3062E-Ol -8.8065E-Ol 1.7430E+01 4.~270E~ 

3.7566E+02 -2.6707E+02 -2.6770E+03 ~~8E+0~4.9~3E+02 ~7. 48: " \ I 

2.5901E+00 -1.8414E+00 -1. 8457°11 5,~85E~3. 3931E+00 

8.4819E+02 -7. 1544E+02 -3. 453\8E+08 4. 27UE+03 2~88E+02 
5.8481E+00 -4 ',9328E+00 Xl\E+0~0-VI. 6884E+00 

1.1854E+03 -1.1821E+03~;. ~~'3JE+03 3. 9761~+03 7. 2372E+02 
8 .. 1733E+00 -8 .1502E+00 -2~462E+Oil---2_0AE+Ol 4. 9899E+00 

1.0588E+03 1. 1!,9'6-;:-;-?'\6. 52'8~E+ol3. 6220E+03 1.4 902E+02 

7. 3001E+00 ~.~6Z:--_01 ~~2. 4973E+Ol 1.0275E+00 

8.1711E+02 6.4819~1 -9.7472E~01 2.6613E+03 8.5194E+Ol 
/ 

5.6338E+00 4'\ 46 91E-0-l---6 .. 7205E-0 1 1.834 9E+0 1 5.873 9E-0 1 

5.210'6E+-El-2 5 .~'2E+~2 ~2E+02 1. 7470E+03 3. 4302E+Ol 
3.5'92 6E+00--........3-. 64 8 9'E .. ~.~~,/£i . 777 6E+00 1.204 5E+0 1 2.365 OE-O 1 

2.~0~7.~01 -4.3539E+02 1.6288E+03 7.3718E+02 
1. 85 6\E+~0'0 -4 :'8-3·5,OE-Ol -3. 0019E+00 1. 1230E+Ol 5. 0827E+00 

11 ~~:i592E+02 1.6102E+02 -1.6800E+02 1.1700E+03 2.7161E+02 
,\~7640E\00 1.1102E+00 -1.1583E+00 8.0669E+00 1.8727E+00 

1~ 4.1~~02 2.6127E+02 1.1458E+Ol 4.0411E+02 1.5487E+02 
~ ~ 2\ 8554E+00 1.8014E+00 7. 8998E-02 2. 7862E+00 1.0678E+00 

, ~~~434E+02 -8.3421E+Ol -4.2215E+02 1.1486E+03 3.9469E+Ol > 3.4 773E+00 -5.751 7E-Ol -2. 9106E+00 7. 919.4E+00 2. 7213E-Ol 

14 5.4580E+02 -8.7709E+Ol -4.1560E+02 9.8589E+02 1.0118E+02 
3.7632E+00 -6.0473E-Ol -2.8654E+00 6.7975E+00 6.9765E-Ol 

15 2.2282E+02 -2.0608E+03 -2.1863E+03 2.5173E+03 
1.5363E+00 -1.4209E+Ol -1.5074E+Ol 1.7356E+Ol 
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7.3651E+Ol 
5.0781E-Ol 
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16 2.0749E+02 -5.8484E+02 -1.9053E+03
1.4306E+00 -4.0323E+00 -1.3136E+01

17 1.6099E+02 -4.7693E+02 -2.0193E+03
1.1100E+00 -3.2883E+00 -1.3922E+01

18 4.6612E+02 -3.9737E+02 -2.9088E+03
3.2138E+00 -2.7398E+00 -2.0055E+01

19 6.3593E+02 -4.9538E+02 -3.3365E+03
4.3846E+00 -3.4155E+00 -2.3005E+01

20 9.1076E+02 -7.2535E+02 -3.4967E+03
6.2795E+00 -5.0011E+00 -2.4109E+01

21 1.0198E+02 -3.9654E+01 -1.5957E+02
7.0313E-01 -2.7341E-01 -1.1002E+00

6.4312E+03 2.0725E+02
4.4342E+01 1.4289E+00

6.2336E+03
4. 2979E+01

3.3961E+02
2. 3415E+00

4.9563E+03 4.0106E+02
3.4173E+01 2.7652E+00

4.3281E+03 7.8,647E+02

2.9841E+01 5<42 25E+00

K
4. 0267E±03 \07+

2 .7763E+01\ 1.1\078E+00

2.582E±2 3.41E1
2.5832 \ +\1

1/2'7811E+00 2 .4 4\16E- OJ

<2. 7\5 8 1E+03 2.6874E+02
1>9017E±O4 1.8529E±00

22 8.3959E+01 -2.0189E+03 -2.4774E+
5.7888E-01 -1.3920E+01. -1.7081E<

- 2-438
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16 

17 

18 

19 

20 

21 

22 

1- 2-438 

2.0749E+02 -5.8484E+02 -1.9053E+03 6.4312E+03 2.0725E+02 
1.4306E+OO -4.0323E+00 -1.3136E+01 4.4342E+01 1.4289E+00 

1.6099E+02 -4.7693E+02 -2.0193E+03 6.2336E+03 3.3961E+02 
1.1100E+00 -3.2883E+00 -1.3922E+01 4.2979E+01 2.3415E+00 

4.6612E+02 -3.9737E+02 -2.9088E+03 4.9563E+03 4.0106E+02 
3.2138E+00 -2.7398E+00 -2.0055E+01 3.4173E+01 2.7652E+00 

6.3593E+02 -4.9538E+02 -3.3365E+03 4.3281E+03 7.8'647E+02 
4.3846E+00 -3.4155E+00 -2.3005E+01 2.9841E+01 S(422!5UOO < V 9.1076E+02 -7.2535E+02 -3.4967E+03 4.0267E+03 1~6067E+02 

6.2795E+00 -5.0011E-t00 -2.4109E+01 
/" / 

2. 7763E'tO~~1'078E+0'O 

1.0198E+02 -3.9654E+01 -1.5957E+02 2.583~~2 3.§~'OI~ 
7.0313E-01 -2.7341E-01 -1.1002E+00 J/.'''7~E+OO,,\' 44\~6E-G'} 

8.3959E+01 -2.0189E+03 -2.477 4E+013 \.7 581E-\03 2.687 4E+02 
5.7888E-01 -1.3920E+01 -I. 708!dOh 1'-9~1;,9E+OO 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-207. Load Case 304, 30-ft. Head-On Drop at -400 F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigmal Sigma_2 Sigma_3 Pm Pb

1 -6.1344E+01 -4.4853E+03 -8.3529E+02 4.4239E+03 1.78/79E±03
-4.2295E-01 -3.0925E+01 -5.7592E+00 3.0502E+01 1.232 +01

2 5.1212E+01 -2.4187E±03 -1.5249E+02 2.4699E+03 15-A
3.5310E-01 -1.6676E+01 -1.0514E+00 1.70295+0d 7,,69649E-011

2.0609E+01 -1.4240E+03 -5.2185E+01 1.4446E+03 1.2414E+02
1.4210E-01 -9.8183E±00 -3.5980E-01 9.9604E\±90 8.5,592'E,-0

4 1.2182E+03 -7.1728E+03 -2.3016E+03 <8.391N0E+03 6.1093E+03
8.3989E±00 -4.9455E+01 -1.5869E+011 5.7854Z+01 4.2122E+01

5 2.0538E+02 -2.6768E+03 -1i198+03 2.882,1E±03 4 378E+03
1.4161E+00 -1.8456E+01 -7.72015E+00 1.9872E+-1 .8529+01

6 -4.6968E+02 -1.8236E+03 9.66'8QE+0 2  1.3540E-03 7.0012E+02
-3.2383E+00 -1.2574E+01 -6.6659E+00--9-.335,3E+00 4.8272E+00

7 -8.9918E+00 -1.23a0E+03 -V.81\26E+01 1.2240E+03 2.3341E+01
-6.1996E-02 -8.5013E-+00 -5.3866E-01 8.4393E+00 1.6093E-01

8 -5.5430.+00< 11787,5'03 -5.5556E7+01 1.1731E+03 1.1936E+00/

-3.8217E-02 -8\1267E+00----,.830,5E-01 8.0885E+00 8.2298E-03

9 -4.48E39+±ý&0 -1.132H8E+03-3.8552E+01 1.1283E+03 7.9224E-01
-3.0916E-02 -7%,8102E+00 -2.6581E-01 7.7793E+00 5.4623E-03

10 -2.2049\902 -1. 8332E+03 -1.3443E+02 1.6127E+03 9.5326E+02
-1.52025+00 -1z'64,05±01 -9.2684E-01 1.1119E+01 6.5725E+00

11 2.8430E+02 -9 3687E+02 -6.2471E+01 1.2212E+03 4.4594E+02
1.ý'602EN00 -6.4595E+00 -4.3072E-01 8.4197E+00 3.0747E+00

12 \2.6789E+02 -2.6305E+02 2.0866E+02 5.3093E+02 1.0835E+03
1\847.OE+00 -1.8136E+00 1.4387E+00 3.6607E+00 7.47038+00

13 ý15415E+02 -9.9070E+02 -5.3193E+01 1.3449E+03 9.3957E+02
2.4418E+00 -6.8307E+00 -3.6675E-01 9.2725E+00 6.4781E+00

14 3.4823E+02 -7.8643E+02 3.2338E+01 1.1347E+03 4.9065E+02
2.4009E+00 -5.4222E+00 2.2296E-01 7.8232E+00 3.3829E+00

15 1.1705E+03 2.5960E+02 1.8405E+02 9.1090E+02 3.2605E+01
8.0703E+00 1.7899E+00 1.2690E+00 6.2804E+00 2.2480E-01
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Table 2-207. Load Case 304, 30-ft. Head-On Drop at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Stress (psi/MPa) 

Location Pm Pb 

1 -6.1344E+01 -4.4853E+03 -8.3529E+02 4.4239E+03 1.78~9E+03 

2 

3 

-4.2295E-01· -3.0925E+01 -5.7592E+00 . 3.0502E+01 1.~'327E+01 

5.1212E+0·1 -2. 4187E+03 -1. 5249E+02 2. 4699E+03 {.15hg)02 

3.5310E-01 -1.6676E+01 -1.0514E+00 1. 702/6'\7'.~9E-~0;t 

2.0609E+01 -1.4240E+03 -5.2185E+01 1.4446E{03 ~,24~4~+02 

1.4210E-01 -9.8183E+00 -3.5980E-01 9.9604E+00 8.5592E~01 

1.2182E+03 -7.1728E+03 -2.3016E+03 ~~OE+0~6.1~3E+03 4 

5 

6 

7 

8 

9 

10 

~~.39: " \ I 

8.3989E+00 -4. 9455E+01 -1. 5867611 5~54E·+V4. /22E+01 

2.0538E+02 -2.67 68E+03 -1. 119\8E+0~ 2.8 8:2<!t+03 4/.137 8E+0 3 
1.4161E+00 -1.8456E+01 -7. 720fE+0~0-V2. 8529E+01 

-4.6968E+02 -1. 8236E+03~'8,pE+02 1.3540E·+03 7. 0012E+02 
-3.2383E+00 -1.2574E+01 -6~659E~+00~_~'3E+00 4.8272E+00 

-8.9918E+00 -1.23a~\7.8~26E+01 1.2240E+03 2.3341E+01 
~ " . -6.1996E-02 -8.50~B~00 -5.386~E-01 8.4393E+00 1.6093E-01 

-5.5430E+00 ~'78'~3 ~~01 1.1731E+03 1.1936E+00 
-3. 8217E-02 -8,-.~7E+O'0--~3_~'5E-01 8. 0885E+00 8. 2298E-03 

-4. 48-3'9E+-0.0 -1.132'8E+~'-,3. 8552E+01 1.1283E+03 7. 9224E-01 
/ ------ " /, -3. 6916E-02 -"7'._8102E·+~-2. 6581E-01 7. 7793E+00 5. 4623E-03 

-2.~~9~1.~03 -1.3443E+02 1.6127E+03 9.5326E+02 
-1. 520\E+0'6 (/2'64.6E+01 -9. 2684E-01 1.1119E+01 6. 5725E+00 

11 2.8430E+02 S9.3687E+02 -6.2471E+01 1.2212E+03 4.4594E+02 
~i:9602E\~-6.4595E+00 -4.3072E-01 8.4197E+00 3.0747E+00 

~2 . ~~6~~02 -2.6305E+02 2.0866E+02 5.3093E+02 1.0835E+03 
~ ~ 1\84"7.0£:+00 -1.8136E+00 1.4387E+00 3.6607E+00 7.4703E+00 " ~~> 3~415E+02 -9.9070E+02 -5.3193E+01 1.3449E+03 9.3957E+02 

. 2.4418E+00 -6.8307E+00 -3.6675E-01 9.2725E+00 6.4781E+00 

14 3.4823E+02 -7.8643E+02 3.2338E+01 1.1347E+03 4.9065E+02 
2.4009E+00 -5.4222E+00 2.2296E-01 7.8232E+00 3.3829E+00 

15 1.1705E+03 2.5960E+02 
8.0703E+00 1.7899E+00 

1.8405E+02 
1.2690E+00 

9.1090E+02 
6.2804E+00 
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16 4.0554E+02
2. 7961E+00

17 6.8676E+02
4.7351E+00

18 6.4798E+02
4.4677E+00

19 5.6229E+02
3.8769E+00

20 -1.3705E+02
-9.4491E-01

21 2.3914E+02
1.6488E+00

22 7.4884E+02
5.1631E+00

-1.2846E+03
-8.8569E+00

-1.2322E+03
-8.4958E+00

-1.9883E+03
-1.3709E+01

-2.0269E+03
-1.3975E+01

-1.3459E+03
-9.2794E+00

2.5406E+00
1.7517E-02

1.7533E+02
1.2089E+00

-6.1730E+02
-4.2561E+00

-6.9917E+02
-4.8206E+00

-4.1939E+02
-2.8916E+00

-7.9117E+02
-5.4549E+00

-8.7847E+02
-6.0568E+00

2.4560E-01
1.6933E-03

4.9447E+012
3.4092o+0o.

1.6901E+03 7.9122E+02
1.1653E+01 5.4553E+00

1.9190E+03 1.6283E+03

1.3231E+01 1.1227E+01

2.6363E+03 3.0310E+03
1.8177E+01 2.0898E+01.

2.5892E+03 1. '641E03
1.7852E+01 1/21 3E+01

1.2088E+03 1.9756E+03

8.3345E+00 1 3,621E+04

2.3660E02 0
1/76313E+00 1.01\12E-0i

<5.7\351E+02 4.6979E+02
39542EýO0&Q' 3.23/91E+00

2-440
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16 

17 

18 

19 

20 

21 

22 
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4.0554E+02 -102846E+03 -6.1730E+02 1.6901E+03 7.9122E+02 
2.7961E+00 -8.8569E+00 -4.2561E+00 1.1653E+01 5.4553E+00 

6.8676E+02 -1.2322E+03 -6.9917E+02 1.9190E+03 1.6283E+03 
4.7351E+00 -8.4958E+00 -4.8206E+00 1.3231E+01 1.1227E+01 

6.4798E+02 -1.9883E+03 -4.1939E+02 2.6363E+03 3.0310E+03 
4.4677E+00 -1.3709E+01 -2.8916E+00 1.8177E+01 2.0898E+01. 

5.6229E+02 -2.0269E+03 -7.911 7E+02 2.5892E+03 1);'641E+03 
3.8769E+00 -1.3975E+01 -5.4549E+00 1.7852E+01 <:}.21~1 

-1.3705E+02 -1.3459E+03 -8.7847E+02 1.2088E+03 h.9756E+03 
-9.4491E-01 -9.2794E+00 -6.0568E+00 /''''' / 8. 3345E+00~3'621E+0.;L 

2.3914E+02 2;5406E+00 2.4560E-Ol 2.366~~2 '.4~~Ol::> 
1.6488E+00 1.7517E-02 1. 6933E-03 J!.'6~E+00~. 01~2E-('n 

7.4884E+02 1.7533E+02 4.9447E+OQ <5. 7351E+02 4.6979E+02 
5.1631E+00 1.2089E+OO 3.4092E40'o 3\'ViglE+OO 

() 
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Table 2-208. Load Case 305, 30-ft. Side Drop + Slap-Down at -400F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigmal Sigma_2 Sigma_3 Pm Pb

1 1.7426E+02 -3.3534E+02 -1.6817E+03 4.0814E+03 1.26/75E+03
1.2015E+00 -2.3121E+00 -1.1595E+01 2.8141E+01 8.I793E+00

2 1.0995E+03 -6.2733E+02 -7.9378E±02 1.0688E+03 1.00<53E)403

7.5807E+00 -4.3253E+00 -5.4730E+00 7.3694E&O0 6- .9316E+00

3 1.6929E+02 -3.3426E+02 -1.6856E+03 4.077-E-+03 \1.262'6E+03\
1.1672E+00 -2.3046E+00 -1.1622E+01 2.8110E±+@ 8.7,055E,00

4 7.8751E+02 3.0165E+01 -1.4620E+03 2.835'4E+03 4.2420E+02
5.4297E+00 2.0798E-01 -1.0080E+Ol 1\.9549E+0 .9248E+00

5 1.2746E±03 -1.2900E±02 -1 828ý4E±01 2.9\64,9E+03 1.0169E+02
8.7880E+00 -,8.8943E-01 -1.260\6E5±0, 2.044i_7±8-1 "7.01125-01

6 1.2418E+03 -3.1448E+02 I.999@E+±03 2.8256E±03 1.4377E+02
8. 5618E+00 -2.1683E+00 -I1.3788E+0'1>-J._9482E+01 9.9126E-01

7 5.0746E+02 3.02/2E+02 3.67,89E±00 1.7076E+03 1.2651E+02/ \ \

3.4988E+00 2.0837 -+00 2•53651- 1.1774E+01 8.7227E-01

8 4.8120E02 <2.62E13EE02 2.7966E;-01 9.8650E+02 1.2020E+02
3.3178E+00 1\8073E+0-0--L.928/2E-01 6.8017E+00 8.2874E-01

9 5 04,92'E+4.2 3.014\3E+02 3.7109E+00 1.6917E+03 1.2801E+02
3.4•13E+00-22.,0783*00 2.5586E-02 1.1664E+01 8.8258E-01

10 1.45435+03 3.5274E+00 -1.8993E+03 2.3005E+03 7.9662E+02/
10027E+04 2/4-32,0/E-02 -1.3095E+01 1.5861E+01 5.4925E+00

11 77*22*115E02 .3 9916E±02 -2.1962E+03 2.2318E+03 8.7841E+02
4.97,88E\00 -2.7521E±00 -1.5142E+01 1.5388E+01 6.0564E+00

1-2 -3 0837E+01 -2.5082E+02 -1.5917E+03 1.5609E+03 1.3327E+02
-2X*16,•E-01 -1.7293E+00 -1.0975E+01 1.0762E+01 9.1884E-01

13 3 .2948E+03 -1.3898E+02 -1.7355E+03 2.9212E+03 1.0044E+02
8.9276E+00 -9.5824E-01 -1.1966E+01 2.0141E+01 6.9248E-01

14 1.0367E+03 -6.1758E+01 -1.6389E+03 2.8426E+03 4.4390E+02
7.1479E+00 -4.2580E-01 -1.1300E+01 1.9599E+01 3.0606E+00

15 -5.4154E+01 -2.3607E+02 -1.6115E+03 1.6079E+03 3.7784E+01
-3.7338E-01 -1.6277E+00 -1.1111E+01 1.1086E+01 2.6051E-01

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-441
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Table 2-208. Load Case 305, 30-ft. Side Drop + Slap-Down at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

1.7426E+02 -3.3534E+02 -1.6817E+03 4.0814E+03 1.26~5E+03 

1.2015E+00 -2.3121E+00 -1.1595E+Ol 2.8141E+Ol ~~93E+00 

1.0995E+03 -6.2733E+02 -7.9378E+02 1.0688E+03 ~.00~g~03 
7.5807E+00 -4. 3253E+00 -5.47 30E+00 7. 3694E+0,0 6'.~ 6E+00 

1.6929E+02 -3. 3426E+02 -1.6856E+03 4. 077~0~h. 262'6E+~ 
1.1672E+00 -2.304 6E+00 -1.1622E+01 2. 8110E~Gl 8 ~7'055'E'+~ 

7.8751E+02 3. 0165E+Ol -1. 4620E+03 ~5'4E+0~4. 2JOE+02 ~2 .,83! " J I 

5.4297E+00 2. 0798E-Ol -1.0087°11 1,. 9549E'VL. 9~}8E+00 

1. 274 6E+03 -1. 2900E+02 -1. 8284E+08 2 ~'9E+03 L/o169E+02 
8.7880E+00 ~8.8943E-Ol -1.260fE+0~ 2.0443E~e~~.0112E-Ol 

1.2418£+03 -3.1448£+02~9~£+0~03 1.4377£+02 
8.5618E+00 ,-2 .1683E+00 -~88E~+0!l~~-:2'E+Ol 9. 9126E-Ol 

5.0746E+02 3. OU~3. 67'89E+00 1. 7076E+03 ,1. 2651E+02 
,;' \" 

3.4988E+00 2.08~~00 2.536~E-02 1.1774E+Ol 8.7227E-Ol 

4.8120£+02 ~6213Jo2 ~Ol 9.8650£+02 1.2020£+02 
3.317~+00 1~~3E+~OO~~-:2E-Ol 6.8017E+00 8.2874E-Ol 

5.04,92E+'0-2 3.0 14\3E+02 3. 710 9E+0 0 1.691 7E+03 1.280 lE+02 
,;' ~ "-

3 . \ 13E+00 2',,078 3E+00 2.558 6E-02 1. 1664E+0 1 8.82 58E-0 1 

1. 45~3~ 3. ~OO -1.8993E+03 2. 3005E+03 7. 9662E+02 
1. 002\E+0-1: ;/4'32.0E-02 -1.3095E+Ol 1.5861E+Ol 5. 4925E+00 

11 7.2211E+02 S3.9916E+02 -2.1962E+03 2.2318E+03 8.7841E+02 
, 4 : 9'7'88E\~,~-2. 7521E+00 -1. 5142E+Ol 1. 5388E+Ol 6.05 64E+00 

~2 ~~G~~Ol -2.5082E+02 -1.5917E+03 1.5609E+03 1.3327E+02 
~ ~ -2\126,tE-Ol -1.7293E+00 -1.0975E+Ol 1.0762E+Ol 9.1884E-Ol , ~~> 1~948E+03 -1.3898E+02 -1.7355E+03 2.9212E+03 1.0044E+02 

8.9276E+00 -9.5824E-Ol -1.1966E+Ol 2.0141E+Ol 6.9248E-Ol 

14 1.0367E+03 -6.1758E+01 -1.6389E+03 2.8426E+03 4.4390E+02 
7.1479E+00 -4.2580E-Ol -1.1300E+Ol 1.9599E+Ol 3.0606E+00 

15 -5.4154E+Ol -2.3607E+02 -1.6115E+03 
-3.7338E-Ol -1.6277E+00 -1.1111E+01 

1.6079E+03 3.7784E+Ol 
1.1086E+01 2.6051E~01 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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16 1.7767E+02 -6.1210E+01 -1.5565E+03

1.2250E+00 -4.2203E-01 -1.0732E+01

2.9089E+03
2 . 0056E+01

1.7892E+02
1.2336E+00

17 2.8150E+02
1.9409E+00

-2.5872E+02
-1.7838E+00

-1.5166E+03
-I.0457E+01

2.9935E+03 1.9063E+02
2.0640E+01 1.3143E+00

18 8.7814E+02 -1.4789E+02 -1.6328E+03
6.0546E+00 -1.0196E+00 -1.1258E+01

19 1.0206E+03 -1.5608E+02 -1.8239E+03
7.0371E+00 -1.0762E+00 -1.2575E+01

20 9.0782E+02 -2.5307E+02 -1.7404E+03
6.2592E+00 -1.7449E+00 -1.2000E+01

21 -2.0831E+01 -2.7740E+02 -1.7266E+03
-1.4363E-01 -1.9126E+00 -1.1904E+01

3.1398E+03 1.5376E+02
2.1648E+01 1.0602E+00

3.1265E+03 2. '34E+02
2.1557E+01 167 7'8E>00

2.4576E+03 1\.1566E+02

1.6945E-+01\7.9747-0\1

1.7691E±Q3 1.8 6±02>
1/21.8E+01 1.2840E+02

.8250E+03 1.4507E+02
1 >\2583E>84L A1. 00/02E+00

22 -1.6396E+01 -2.9834E+02 -1.7839E+
-1.1305E-01 -2.0570E+00 -1.2300E/

1 2-442
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16 

17 

18 

19 

20 

21 

22 

I 2-442 

1.7767E+02 -6.1210E+01 -1.5565E+03 2.9089E+03 1.7892E+02 
1.2250E+00 -4.2203E-01 -1.0732E+01 2.0056E+01 1.2336E+00 

2.8150E+02 -2.5872E+02 -1.5166E+03 2.9935E+03 1.9063E+02 
1.9409E+00 -1.7838E+00 -1.0457E+01 2.0640E+01 1.3143E+00 

8.7814E+02 -1.4789E+02 -1.6328E+03 3.1398E+03 1.5376E+02 
6.0546E+00 -1.0196E+00 -1.1258E+01 2.1648E+01 1.0602E+00 

1.0206E+03 -1.5608E+02 -1.8239E+03 3.1265E+03 2;-! 34E+02 
7.0371E+00 -1.0762E+00 -1.2575E+01 2.1557E+01 }.67fr8~00 < V 9.0782E+02 -2.5307E+02 -1.7404E+03 2.4576E+03 h.1566E+02 
6.2592E+00 -1.7449E+00 -1.2000E+01 

/,'- '- / 

1.6945E~0~~9~E-0~ 

-2.0831E+01 -2.7740E+02 -1. 726 6E+O 3 1. 769 ~Q..3 1. '" 65 E1,0 2) 
-1.4363E-01 -1.9126E+00 -1.I90'E+OI J/.'~+OI\. 28'jOE+O,O 

-1.6396E+01 -2.9834E+02 -1. 7839E+013 <'.8250 +03 1.4507E+02 
-1.1305E-01 -2.0570E+00 -1. 2300E'{011 1~583E-:;:0.J.A. 00102E+00 

~ 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-209. Load Case 306, 30-ft. Cg/Corner Drop at -40'F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-050

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 4.9722E+02 -7.1919E+02 -4.9768E+03 1.2379E+04 1.95,61E+03
3.4282E+00 -4.9586E+00 -3.4314E+01 8.5350E+01 1.3/487E+01

4.4467E+02 -1.5266E±02 -1.4031E±03 3.5792IE03 .0487)
3.0659E+00 -1.0525E+00 -9.6738E+00 2.4677E+04d 2%1020E+00

3 3.1449E+03 1.2521E+02 -1.5168E+02 3.2965E+03 8,.2358E+02
2.1683E+01 8.6329E-01 -1.0458E+00 2.2729E+01 5.,784'E00

4 .885±2-2.0304E+02 -3.3069E+03 8.99,3,5±0\3 6.29E+02

5 9.5746E+02 -6.9919E+02 -4 2506E+03 5.13'3+03 2.6828E+02
6.6015E+00 -4.8207E+00 -2.9307E+0'1 3.53935+0-1--'1.8497E+00

6 1.3806E+03 -1.3035E+03 -4.89ý6,E+03 4.8737E±03 8.5981E+02
9.5188E+00 -8.9872E+00 -3.3757E+0>--3.360'3E+01 5.9282E+00

7 1.4207E+03 1.90//4E+02 -3.3322E+01 4.7292E+03 1.8224E+02
9.7955E+00 1.3117 00 -2.2975,E-01 3.2607E+01 1.2565E+00

S 9.4579/+02 215E01 -1.2834E'+02 3.4839E+03 1.0015E+02

6.5210E+00 4\9101E-0I-----8.848I5E-01 2.4020E+01 6.9052E-01

9 5.68/2+'ý1-2 5.760,'+201 -3.6776E+02 2.3120E+03 3.9190E+01
3.d979E+00 -, ,9715E-01 -2.5356E+00 1.5941E+01 2.7020E-01

10 3.720~9~0-1.5126E+02 -5.9917E+02 2.2137E+03 1.0160E+03
1/ \ 5

2.5655E+50 -I/02,909+00 -4.1312E+00 1.5263E+01 7.0050E+00

11 7.7191E+02 1.8996E+02 -2.2472E+02 1.5952E+03 3.6272E+02
5.32-21Ao00 1.30975+00o-1.54945+00 1.0998E+01 2.5009E+00

1-2 5.8.293E,-02 3.2305E±02 1.5332E+01 5.6917E+02 2.1283E±02

4\01N/E+00 2.2273E+00 1.0571E-01 3.9243E+00 1.4674E+00

.0350E+02 -1.5275E+02 -5.7988E+02 1.5219E+03 5.5725E+01
> 4.8504E+00 -1.05325+00 -3.99825+00 1.0493E+01 3.8421E-01

14 7.5225E+02 -1.5891E+02 -5.7275E+02 1.3250E+03 1.3856E+02
5.1866E+00 -1.0956E+00 -3.9490E+00 9.1356E+00 9.5535E-01

15 2.3810E+02 -1.4254E+03 -2.4674E+03 2.8187E+03 5.5834E+01
1.6416E+00 -9.8281E+00 -1.7012E+01 1.9434E+01 3.8496E-01
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Table 2-209. Load Case 306, 30-ft. Cg/Corner Drop at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

4.9722E+02 -7.1919E+02 -4.9768E+03 1.2379E+04 1.9~61E+03 

3.4282E+00 -4.9586E+00 -3.4314E+Ol 8.5350E+Ol 1.3~87E+Ol 

4.4467E+02 -1. 5266E+02 -1. 4031E+03 3. 5792E+03 {.04{,",,)02 

3.0659E+00 -1.0525E+00 -9.6738E+00 2.467~0~2~~OE+oe 

3.1449E+03 1.2521E+02 -1.5168E+02 3.2965~03 8_23~8.('+~ 
2.1683E+Ol 8.6329E-Ol -1.0458E+00 2.2729E+01 5~784E~~ 

4.8383E+02 -2. 0304E+02 -3. 3069E+03 63'8E+0~6. 2J9E+02 ~~.~~: " I I 
3.3359E+00 -1.3999E+00 -2. 2807°11 6~010E'U4. 2898E+00 

9.5746E+02 -6. 9919E+02 -4. 2506E+O'3 5 .1},JE+03 2~28E+02 
6.6015E+00 -4.8207E+00 -2.930fE+ok 3.5393E~0~~.8497E+00 

1.3806E+03 -1.3035E+03~6~E+0~03 8.5981E+02 

9.5188E+00 -8. 9872E+00 -3~757E~+0!l---3_~'3E+Ol 5. 9282E+00 

1.4207E+03 1. 90;,z~,3. 33Q2~+01 4. 7292E+03 1.8224E+02 
/ \ "-

9.7955E+00 (.31~~0 ~E-Ol 3.2607E+Ol 1.2565E+00 

9.4579E+02 7.1215EY+Ol -1.2834E~02 3.4839E+03 1.0015E+02 
/ 

. 6. 5210E+00 4'\~IE-orl~-'K~'5E-Ol 2. 4020E+Ol 6. 9052E-Ol 

5. 68;,z~02 5. 760QE+~,3. 6776E+02 2. 3120E+03 3. 9190E+Ol 
/ ~ " /, 3 .,9179E+00 3' __ 9715E·~-2. 5356E+00 1.5941E+Ol 2. 7020E-Ol 

3.~~9~1.~02 -5.9917E+02 2.2137E+03 1.0160E+03 
2. 565\E+~0'0 -1/0·4·2,~E+00-4 .1312E+00 1.5263E+Ol 7. 0050E+00 

7.7191E+02 1.8996E+02 -2.2472E+02 1.5952E+03 3.6272E+02 
~32.21E\00 1. 3097E+00· -1. 54 94E+00 1. 09 98E+01 2. 5009E+00 

1,2 5. 8.2 ~02 3. 2305E+02 1. 5332E+Ol 5. 6917E+02 2. 1283E+02 
~ ~ . 4\~f9~+00 2.2273E+00 1.0571E-01 3.9243E+00 1.4674E+00 

" h~350E+02 -1.5275E+02 -5.7988E+02 1.5219E+03 5.5725E+01 
~ 4.8504E+00 -1.0532E+00 -3.9982E+00 1.0493E+01 3.8421E-01 

14 7.5225E+02 -1.5891E+02 -5.7275E+02 1.3250E+03 1.3856E+02 
5.1866E+00 -1.0956E+00 -3.9490E+00 9.1356E+00 9.5535E-01 

15 2.3810E+02 -1.4254E+03 -2.4674E+03 2.8187E+03 
1.6416E+00 -9.8281E+00 -1.7012E+Ol 1.9434E+Ol 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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5.5834E+Ol 
3.8496E-Ol 
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16 2.2430E+02
1.5465E+00

17 1.6232E+02
I. 1192E+00

18 4.3990E+02
3.0330E+00

19 7.1106E+02
4.9026E+00

20 1.1428E+03
7.8792E+00

21 1.7306E+02
1.1932E+00

22 9.2758E+01
6.3954E-01

-2.9832E+02
-2.0569E+00

-2.2660E+02
-1.5624E+00

-3.3170E+02
-2.2870E+00L

-4.5006E+02
-3.1031E+00

-8.2566E+02
-5.6928E+00

-5.3988E+01
-3.7223E-01

-1.7102E+03
-1.1791E+01

-2.3098E+03
-1.5925E+01

-2.4889E+03
-1.7160E+01

-3.6261E+03
-2.5001E+01

-4.1152E+03
-2.8373E+01

-4.2300E+03
-2.9165E+01

-2.5213E+02
-1.7383E+00

-2.2530E+013
-1. 5534/+0i'1

6.2097E+03 2.9290E+02
4.2814E+01 2.0195E+00

6.6434E+03 3.8969E+02
4.5805E+01 2.6868E+00

5.9484E+03 4.8913E+02
4.1013E+01 3.3724E+00

5.2099E+03 9.6'196E+02
3.5921E+01 6<63 24E+00

4.8575E+o3 2\.256 2
3.3491E08 105560E+0-0

4.2088E+02 515E0
2$ý9019E±O0\3 3.52'03E-OJ,

<\ .4\632E±03 1 7968E±02
"1.6983E+O-1--/ 1. 238E±00

1 2-444
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18 

19 

20 

21 

22 

I 2-444 

2.2430E+02 -2.9832E+02 -2.3098E+03 6.2097E+03 2.9290E+02 
1.5465E+00 -2.0569E+00 -1.5925E+Ol 4.2814E+Ol 2.0195E+00 

1.6232E+02 -2.2660E+02 -2.4889E+03 6.6434E+03 3.8969E+02 
1.1192E+00 -1.5624E+00 -1.7160E+Ol 4.5805E+Ol 2.6868E+00 

4.3990E+02 -3.3170E+02 -3.6261E+03 5.9484E+03 4.8913E+02 
3.0330E+00 -2.2870E+00 -2.5001E+Ol 4.1013E+Ol 3.3724E+00 

l 

7.1106E+02 -4.5006E+02 -4.1152E+03 5.2099E+03 9.6'196E+02 
4.9026E+00 -3.1031E+00 -2.8373E+Ol 3.5921E+Ol 6(63d4~00 < V 
1.1428E+03 -8.2566E+02 -4.2300E+03 4.8575E/~~256?E+O} 
7.8792E+00 -5.6928E+00 -2.9165E+Ol 3.3491E+OI 1.5560E+OO 

1.7306E+02 -5.3988E+Ol -2.5213E+02 4. 208~2 5. ~~,\Ol> 
1.1932E+00 -3.7223E-Ol -1. 7383E+00 2~9~E+00\. 52'~3E-B'}. 

9.2758E+Ol -1.7102E+03 -2. 2530E+OP ~. 4632E+03 1.7 968E+02 
6.3954E-Ol -1.1791E+Ol -1. 5534El'{0!1 1~6983E~0.J.A. 23'B8E+00 

~ 
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Table 2-210. Load Case 311, 4-ft. Drop onto Rod,
Hypothetical Accident Conditions of Transport -Model AOS-050

Stress (psi/MPa)

LocaticDn Sigma_1 Sigma_2

1 1.5059E+02 -5.7619E+02
1.0383E+00 -3.9727E+00

2 1.0161E+01 -3.8441E+02
7.0055E-02 -2.6504E+00

Sigma_3

4.5961E+02
3.1689E+00

4. 9608E+01
3.4203E-01

Pm

7.2677E+02 2.72,7E±02

5.0109E+00 1.875 8E+oo

3.9457E+02 <9367ý8-+01
2.7205E+&, 6\4589E-01

1 .4 4 847+ 02 \5,."3ý 67\3+0 0
9. 9 863E'G- 1 3 \7,0O\E~-02>

Pb

3 -8.4136E-01 -1.4568E+02 -4.1551E-01
-5.8010E-03 -1.0044E+00 -2.8648E-03

4 1.0214E+03 -4.5549E+02 8.5825E+02 1.476\9E+03
7.0426E+0o -3.1405E+00 5.9175E±0'0 1, 0183E+01

5 1.0667E+03 -1.0043E+03 7 0190E+02 2.071,05+O3

7.3545E+00 -6.9246E+00 4.8394+Ob 1.4279E++8-1-

6 -2.4375E+02 -1.8358E+032.2\7'4ý5E+01 1.5920E-+03

-1.3361E-02 -7.1375E-+,oo -1.4286E-01 7.1241E+00

8 -1.1807E+00 15.8335E'02 -1.3324E"i-01 5.8213E+02\ /
-8.1408E-03 -4\0218E+&0---9-.1863E-02 4.0136E+00

9 -3.08,5'3-8- -3.\0830E+02 -,I.1509E+01 3.0799E+02
-2.,I72E-03 -2-.,1256E+,00 /7.9355E-02 2.1235E+00

10 -3.5905E±OO -1.7857E+02 1.2412E+02 1.7498E+02\ \ / /

2.4756E-02 -/12'3-I/2E+00 8.5575E-01 1.2065E+00

11 1lA029E+02 -1 5601E+02 8.4072E+01 2.9631E+02-•.501+28 47E0
9.67,28E01 -1.0757E+00 5.7966E-01 2.0430E+00

12 1.0665E+02 -2.7197E+02 8.9264E+01 3.7862E+02
7X35'3O,,-01 -1.8752E+00 6.1545E-01 2.6105E+00

1 3 3.9885E±Q2 -2.1905E+01 1.5807E+02 4.2076E+02
2.7500E+00 -1.5103E-01 1.0898E+00 2.9010E+00

14 4.3090E+02 -3.7056E+01 1.8449E+02 4.6795E+02

.i 47J4E+03
1. 0145E+01

1,. 9750E+03
-- 1.3617E+01

6.2613E+01
4.3170E-01

1.5530E+01
1.0707E-01

6.2556E-02
4.3131E-04

3.6978E+00
2.5495E-02

2.8005E+02
1.9309E+00

3.1162E+01
2.1486E-01

5.7001E+02
3.9301E+00

4.4686E+02
3 .0810E+00

3.4451E+02.
2.3753E+00

9. 1774E+02
6.3276E+00

2.9709E+00 -2.5549E-01 1.2720E+00 3.2264E+00

2.8863E+04
1.9901E+02

15 -7.4413E+03 -3.6305E+04 -3.4619E+03
-5.1306E+01 -2.5031E+02 -2.3869E+01
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Table 2-210. Load Case 311, 4-ft. Drop onto Rod, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

1.5059E+02 -5.7619E+02 4.5961E+02 7.2677E+02 2.72~7E+02 

1.0383E+00 -3.9727E+00 3.1689E+00 5.0109E+00 1.8~58E+00 

1.0161E+Ol -3.8441E+02 4.9608E+Ol 3.9457E+02 ~36~~)01 
7.0055E-02 -2. 6504E+00 3. 4203E-Ol 2. 7205E+(').O 6'.~9E-0;r 

-8.4136E-Ol -1. 4568E+02 -4.1551E-Ol 1. 448~0~5-,36N.i:'+:~ 
-5.8010E-03 -1.0044E+00 -2.8648E-03 9.9863E-01 3.~006E~ 

1.0214E+03 -4. 5549E+02 8. 5825E+02 0,6'9E+0~. 4 ~4E+03 ~~. ~ 71 " \ J 

7.0426E+00 -3.1405E+00 5. 9177°10 1"~83E+V' 0145E+Ol 

1.0667E+03 -1.0043E+03 7. 019\OE+012 2. 071,OE+03 L},50E+03 
7.3545E+00 -6. 9246E+00 4. 839\E+ob 1. 4279E':j-0-~. 361 7E+Ol 

-2.4375E+02 -1.8358E+030'4.l'E+0~03 6.26l3E+01 
-1.6806E+00 -1.2657E+Ol 1.5682E-0~---L~E+Ol 4.3170E-Ol 

-1.9378E+00 -1. 03F5~'2~'l9E~01 1.0333E+0-3 1.5530E+Ol 
/.. \" 

-1.3361E-02 ~I3~fi~0 -~E-Ol 7.1241E+00 1.0707E-Ol 

-1.1807E+00 ~. 8331EY+02 -1. 3324J~01 5. 8213E+02 6. 2556E-02 
-8.14 08E-03 -4'.~ 8E+O'0~--9_. 18 EY3E-02 4.013 6E+00 4. 3131E-04 

-3. OM'3~0-l -3. 083'OE+~'1':::9E+Ol 3.0799E+02 3. 6978E+00 
/... -'---- " .l -2 .,1272E-03 -2-__ 1256E+~-7. 9355E-02 2.1235E+00 2.54 95E-02 

-3'~f5~1.~02 1.2412E+02 1.7498E+02 2.8005E+02 
-2. 475\E-0-2 !:'2'3UE+00 8.557 5E-Ol 1.2065E+00 1.9309E+00 

11 1.~029E+02 SI.5601E+02 8.4072E+Ol 2.9631E+02 3.1162E+Ol 
~9: 67-28E\'V-1. 07 57E+00 5.7 966E-Ol 2. 0430E+00 2.148 6E-Ol 

~2 ~':G~~02 -2.7197E+02 8.9264E+Ol 3.7862E+02 5.7001E+02 
~ ~ 7\ 3530'E-Ol -1.8752E+00 6.1545E-Ol 2. 6105E+00 '3. 9301E+00 " ~~> J~885E+02 -2.1905E+Ol 1.5807E+02 4.2076E+02 4.4686E+02 

2.7500E+00 -1.5103E-Ol 1.0898E+00 2.9010E+00 3.0810E+00 

14 4.3090E+02 -3.7D56E+01 1.8449E+02 4.6795E+02 3.4451E+02 
2.9709E+00 -2.5549E-Ol 1.2720E+00 3.2264E+00 2.3753E+00 

15 -7.4413E+03 -3.6305E+04 -3.4619E+03 2.8863E+04 9.1774E+02 
-5.1306E+Ol -2.5031E+02 -2.3869E+Ol 1.9901E+02 6.3276E+00 
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16 1.7983E+03 -3.6317E+03
1.2399E+01 -2.5040E+01

17 -7.5775E+02 -3.8943E+03
-5.2245E+00 -2.6850E+01

6. 1164E+00
4.2171E-02

1. 9867E+01
1. 3698E-01

5.4300E+03
3.7439E+01

3.1365E+03
2.1626E+01

6.8714E+03
4.7376E+01

4.6503E+03
3.2063E+01

18 -2.3591E+02 -1.8719E+03 -3.4718E+02
-1.6265E+00 -1.2906E+01 -2.3938E+00

19 8.2950E+02
5.7192E+00

-9.9622E+02
-6.8687E+00

1.5234E+01
1.0503E-01

20 1.2243E+03 -1.0885E+03 -2.0862E+02
8.4414E+00 -7.5052E+00 -1.4384E+00

21 4.0249E+01 -1.6387E+02 -5.2979E+01
2.7751E-01 -1.1299E+00 -3.6527E-01

1. 6359E+03 1. 9733E+02,
1.1279E+01 1.3606E+00

1.8257E+03 2.0'568E+03
1.2588E+01 /4 18--E +0 1

2.3129E+03 0121E±03
1.5947E/+01\ 20768E+0'1

2.0412E±02 289S52E+ 2>
/'\4074E+00O 1 . 9)161E+O~

8.763\9E+03 9.12E+01
6"042E 4.180E-01

22 -2.5486E+03 -1.1313E+04 -3.507
-1.7572E+01 -7.7997E+01 -2.418
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17 

18 

19 

20 

21 

22 
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1.7983E+03 -3.6317E+03 6.1164E+OO 5.4300E+03 6.8714E+03 
1.2399E+Ol -2.5040E+Ol 4.2171E-02 3.7439E+Ol 4.7376E+Ol 

-7.5775E+02 -3.8943E+03 1.9867E+Ol 3.1365E+03 4.6503E+03 
-5.2245E+OO -2.6850E+Ol 1.3698E-Ol 2.1626E+Ol 3.2063E+Ol 

-2.3591E+02 -1.8719E+03 -3.4718E+02 1.6359E+03 1.9733E+02. 
-1.6265E+00 -1.2906E+Ol -2.3938E+00 1.1279E+Ol 1.3606E+00 

8.2950E+02 -9.9622E+02 1.5234E+Ol 1.8257E+03 2.0'568E+03 
5.7192E+00 -6.8687E+00 1.0503E-Ol 1. 2588E+01 (41V' 

1.2243E+03 -1.0885E+03 -2.0862E+02 2.3129E+03 ~0121E+03 

8.4414E+OO -7.5052E+00 -1.4384E+00 '.59'7'{0~0~E+6i 
4.0249E+Ol -1.6387E+02 -5.2979E+01 2. 041~2 2. 8952""0~) 
2.7751E-Ol -1.1299E+00 -3. 6527E-01 ('S+OO\. 99"\,E+0.0 

-2.5486E+03 -1.1313E+04 -3.5071E+OG 8.7639 +03 6.2192E+Ol 
-1.7572E+Ol -7.7997E+Ol -2. '18,.{O!, 6':o~80E-01 
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Table 2-211. Load Combination 301, Head-On Drop Orientation,
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 301, 102, 201, 211
30-ft. Head-On Drop
100OF Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb

1 4.36 2.98
30.04 20.54

Pm+Pb

7.34
50.58

Sm

20.00
137.90

Su

66.30
457.12

2 1.84 0.14 1.98 20.00 66.30
12.71 0.94 13.65 137.90 457.1Y2

3 1.07 0.10 1.17 20.00 66.40
7.38 0.71 8.09 137.90 4'57.12

N
4 7.71 7.06 14.76 20.000 66.30

53.13 48.67 101.80 13-7-90O 4,57.12

5 3.71 5.49 9 .2,0/22) 00 6 6.3'0
25.56 37.86 63.42 <137)90 4-52.*12

6 1.58 1.52 3.10 20 00 66.,30
10.89 10.48 21.36 13 7.90 457.12

7 1.22 0.02 1s2.3 270.00 66.30
8.38 (0.12\ 8.1 b3"9- 471

.21

>10

>10

.118--/20.00 66.30

.14 137.90 457.12
>10

T.15 20.00 66.30
7.93 137.90 457.12

>10

"AC0 2.55 20.00 66.30
.19 17.55 137.90 457.12

>10

0.48 1.62 20.00 66.30
3.33 11.20 137.90 457.12

>10

12 0.61 0.89 1.50 20.00 66.30
4.23 6.11 10.34 137.90 457.12

13 1.78 1.57 3.35 20.00 66.30
12.30 10.80 23.10 137.90 457.12

>10

>10
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Table 2-211. Load Combination 301, Head-On Drop Orientation, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Load Cases: 301, 102, 201, 211 
30-ft. Head-On Drop 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

4.36 
30.04 

1. 84 

Pb 

2.98 
20.54 

0.14 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

7.34 20.00 66.30 
50.58 137.90 457.12 

1. 98 20.00 66.30 
12.71 0.94 13.65 137.90 457.1~ 

1.07 0.10 1.17 20.00 66.ko 

MS 

>10 
7.38 0.71 8.09 137.9~'5'\}2 

7 . 71 7 . 06 14 . 76 2 0 . 0 ~ 66. 30 \3,.-49 
53.13 48.67 101. 80),.H79'0 4'5~2 ~ 

4 

5 3.71 5.49 9.2~ ,.1":~)00\ 66.3~, /6.21 
25.56 37.86 63/.42 ~.9JL-4'J~'v' 
1.58 1. 52 ~--2 20<0'O~,130 

10.89 10.48 21.36~7.9~ 457.12 

1 . 2 2 0 . 02 1':-2.3 2'0 . 0 0 6 6 . 3 0 
8.38 0.12~8.5~,37~90 457.12 

v(~8 0.00 ~.~8~.00 66.30 
~.l~O.Ol 8(14 137.90 457.12 

9 ~~'~?~O'~O~ ).15 20.00 66.30 
Y\:ic;! O. O,~V~. 93 137.90 457.12 

"~~65 o.,{ 2.55 20.00 66.30 
~ ~37 6.19 17.55 137.90 457.12 

11 1.~4 0.48 1.62 20.00 66.30 
7 .,8 8 3 . 3 3 11. 2 0 13 7 . 90 4 5 7 . 12 

>10 

>10 

>10 

>10 

>10 

>10 

6 

7 

8 

12 0.61 0.89 1. 50 20.00 66.30 >10 
4.23 6.11 10.34 137.90 457.12 

13 1. 78 1. 57 3.35 20.00 66.30 >10 
12.30 10.80 23.10 137.90 457.12 
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14 1.62 1.00 2.62 20.00 66.30
11.19 6.87 18.06 137.90 457.12

15 2.01 0.67 2.68 20.00 66.30
13.83 4.63 18.45 137.90 457.12

16 1.57 1.03 2.61 20.00 66.30
10.83 7.13 17.96 137.90 457.12

17 1.65 1.51 3.17 20.00 66.30
11.41 10.43 21.83 137.90 457.12

18 2.40 2.98 5.38 20.00 66.30
16.52 20.55 37.07 137.90 457.12

19 2.59 2.23 4.82 20.00 66.30
17.89 15.35 33.24 137.90 457.12

>10

>10

>10

20 1.60 2.42 4.02 20.00 66.
11.00 16.71 27.71 137.90 4 57.1

21 0.34 0.30 0.63 20.00 /\66.
2.33 2.05 4.37 137.90 457N.

22 1.13 0.70 1.83 2,0-.00 Z 66.
7.80 4.80 12.60 37.90 457

Min MS: 3.491, Locion:(4), Combin -on: Pm+Pb

0
1 2-448
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 62 
11.19 

2.01 
13.83 

1. 57 
10.83 

1. 65 
11. 41 

2.40 
16.52 

2.59 
17.89 

1. 60 
11.00 

0.34 

1. 00 
6.87 

0.67 
4.63 

1. 03 
7.13 

1. 51 
10.43 

2.98 
20.55 

2.23 
15.35 

2.42 
16.71 

0.30 
2.33 2.05 

1.13 
7.80 

0.70 
4.80 

Min MS: 3.491, 

I 2-448 

2.62 20.00 66.30 
18.06 ~37.90 457.12 

2.68 20.00 66.30 
18.45 137.90 457.12 

2.61 20.00 66.30 
17.96 137.90 457.12 

3.17 20.00 66.30 
21.83 137.90 457.12 

5.38 20.00 66.30 
37.07 137.90 457.12 

>10 

>10 

>10 

>10 

>10 

4 . 82 2 0 . 0 0 6 6 . 3 0 >':L'0. 
33.24 137.90 457.12 ~ 

4.02 20.00 66'30t>ro /. 
27.71 137.90 457'f2 

0.63 20.00~66.80 ~10 

4.37 137.90 40..12 J 
1.83 )O-.. 0~6:~~ ~O 
'7:379J:v 

Loccrtlon: Q Comblncrt--:lOn: Pm+Pb 
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Table 2-212. Load Combination 302, Side Drop Orientation,
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 302, 102, 201, 211
30-ft. Side Drop.+ Slap-Down
100OF Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 4.09
28.17

Pb

2.60
17.93

Pm+Pb

6.69
46.10

Sm

20.00
137.90

Su

66.30
457.12

2 0.84 0.77 1.60 20.00 66.30
5.76 5.28 11.04 137.90 457.12'

3 2.92 0.91 3.83 20.00 66.30
20.16 6.26 26.42 137.90 /457.12

1N
4 3.72 2.99 6.71 20.00\ 66.30

25.62 20.63 46.25 13-779,0 4057.12

5 3.75 2.61 6.35 2-0 00 66.3,0

25.82 17.96 453/7 137.)90 4-57.12

6 2.61 1.12 3.73 20-0'0-66_./3 0

17.99 7.73 25.72\ 137.9,0 457.12

.44

>10

7 1.54
10.64

66.30
457.12

>10

8 .1-/1N20.00 66.30
<68 137.90 457.12

>10

.63 20.00 66.30

.21 137.90 457.12
>10

\08 2.90 20.00 66.30
.37 19.98 137.90 457.12

>10

11 0.78 2.63 20.00 66.30
5.39 18.12 137.90 457.12

>10

12 1.33 0.20 1.54 20.00 66.30
9.20 1.41 10.60 137.90 457.12

13 2.89 0.96 3.85 20.00 66.30
19.90 6.64 26.55 137.90 457.12

>10

>10
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Table 2-212. Load Combination 302, Side Drop Orientation, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Load Cases: 302, 102, 201, 211 
30-ft. Side Drop + Slap-Down 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

4.09 
28.17 

0.84 
5.76 

2.92 
20.16 

Pb 

2.60 
17.93 

0.77 
5.28 

0.91 
6.26 

Stress (ksi/MPa) 

Pm+Pb Sm Su MS 

6.69 20.00 66.30 
46.10 137.90 457.12 

1. 60 20.00 66.30 
11.04 137.90 457.1~ 

>10 

4 3.72 
25.62 

2.99 
20.63 

2.61 

3.83 20.00 66.60 
26.42 137.9~5~2 

6.71 20. O~ 66.3.0 18,.,88 
46.25 lYl-:-9,0 4'57 . 12 \"" 

6 . 3,s/<52~) 00\6~~ /9.44 
43/.19 137.9~l-4~J.12'v/ 

5 3.75 

\ .' ~ 
2.61 1.12 3. y< 20<00~/30 

17.99 7.73 25. 72~7. 9~ 457.12 

1. 54 0 . 0 9~1':--6.~ 2'~\. OJ 66 . 30 
10.64 0.62 11.26 b37.90 457.12 

1/.0,3 0.08· 1. Y1Jo. 00 66.30 

25.82 17.96 

6 

7 

8 

/,.1~0.58 (68 137.90 457.12 

9 \1.~~~O'\O} ~.63 20.00 66.30 
10.t)7 O. 6.~\,{~. 21 137.90 457.12 

1~:\.2 o .• ? 2.90 20.00 66.30 
\. ~61 5.37 19.98 137.90 45,7.12 

11 1.8~ 0.78 2.63 20.00 66.30 
i2.»3 5.39 18.12 137.90 457.12 
V 

12 1. 33 0.20 1. 54 20.00 66.30 
9.20 1. 41 10.60 137.90 457.12 

13 2.89 0.96 3.85 20.00 66.30 
19.90 6.64 26.55 137.90 457.12 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 
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14 2.82 - 0.96 3.78 20.00 66.30 >10

19.46 6.61 26.07 137.90 457.12

15 2.49 0.67 3.17 20.00 66.30

17.18 4.65 21.82 137.90 457.12

16 2.42 0.60 3.02 20.00 66.30
16.70 4.11 20.81 137.90 457.12

17 2.40 0.48 2.89 20.00 66.30

16.56 3.33 19.90 137.90 457.12

18 2.73 0.92 3.66 20.00 66.30

18.86 6.37 25.22 137.90 457.12

19 2.96 1.14 4.09 20.00 66.30
20.39 7.84 28.23 137.90 457.12

20 2.47 1.09 3.56 20.00 66.30'
17.03 7.53 24.56 137.90 457.\12

21 1.42 0.42 1.84 20.00 66130

9.81 2.89 12.70 137.90 457N.2

22 2.01 0.46 2.47 20-.-00 Q 66.30
13.87 3.19 17.06 /137.90\ 457-.12

>10

>10

Min MS: 8.885, Lo -on: Pm+Pb

1 2-450

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 2.82 0.96 
19.46 6.61 

15 2.49 0.67 
17.18 4.65 

16 2.42 0.60 
16.70 4.11 

17 2.40 0.48 
16.56 3.33 

18 2.73 0.92 
18.86 6.37 

19 2.96 1.14 
20.39 7.84 

20 2.47 1. 09 
17.03 7.53 

21 1. 42 0.42 
9.81 2.89 

22 2.01 0.46 
13.87 3.19 

Min MS: 8.885, 

I 2-450 

3.78 20.00 66.30 >10 
26.07 137.90 457.12 

3.17 20.00 66.30 >10 
21. 82 137.90 457.12 

3.02 20.00 66.30 >10 
20.81 137.90 457.i2 

2.89 20.00 66.30 >10 
19.90 137.90 457.12 

3.66 20.00 66.30 >10 
25.22 137.90 457.12 

4.09 20.00 66.30 >'f0 
28.23 137.90 457.12 ~ 

3.56 
/ 

24.56 
20.00 66.30~ro 

137.90 457.\12 

1.84 20.00~66.80 >-10 " J 12.70 137.90 45~.l2 

2.47 )0 .. 0~6-Z>0 
'?:137.9~2 

Location:Q Combinat-ion: Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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• 
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Table 2-213. Load Combination 303, Cg/Corner Drop Orientation,
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 303, 102, 201, 211
30-ft. Cg/Corner Drop
100OF Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 10.75
74.10

Pb Pm+Pb

4.31 15.06
29.73 103.83

Sm

20.00
137.90

Su

664.30
457 .12

2 2.81 0.37 3.18 20.00 66.30
19.38 2.53 21.91 137.90 457.1/2/

3 2.56 0.63 3.19 20.00 66.0
17.67 4.32 21.99 137.90//457.'12

4 9.19 3.18 12.37 20.00\ 66.30

63.36 21.95 85.31 13-7.9,0 4,57.12

5 5.92 2.78 8.70 2-0 00 66.3'0

40.81 19.1 599 137 90 4-5.7.12

6 4.59 1.74 6.33 2oo\0-0- .,30
31.62 12.02 43.64, 137.90 457.12

7 3.96 0.15 4>-•4.1 20.00 66.30
27.32 (1.04•4\ 28.36•-1i37>9'0 457.12

.62

9.12

>10

,&9"-/ 2 20.00 66.30
29 137.90 457.12

>10

.12 20.00 66.30

.64 137.90 457.12

.,5 3.07 20.00 66.30
.56 21.19 137.90 457.12

>10

0.43 1.87 20.00 66.30
2.99 12.91 137.90 457.12

>10

12 0.64 0.26 0.90 20.00 66.30
.4.39 1.83 6.22 137.90 457.12

13 1.97 0.93 2.90 20.00 66.30

13.57 6.43 20.00 137.90 457.12

>10

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-213. Load Combination 303, Cg/Corner Drop Orientation, 
Hypothetical Accident Conditions qf Transport - Model AOS-OSO 

Load Cases: 303, 102, 201, 211 
30-ft. Cg/Corner Drop 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

10.75 
74.10 

2.81 

Stress (ksi/MPa) 

Pb Pm+Pb Sm Su 

4.31 15.06 20.0066.30 
29.73 103.83 137.90 457.12 

0.37 3.18 20.00 66.30 
19.38 2.53 21.91 137.90 457.1~ 

2.56 0.63 3.19 20.00 66.60 

MS 

>10 
17.67 4.32 21.99 137.9~5~2 

9 . 19 3 . 18 12 . 37 20 . 0 ~ 66. 30 \4-.. 05 
63.36 21.95 85. 31),3-'7"79'0 4'5~2 ~ 

4 

5.92 2.78 ,;;," ,,{~.~ o~) 66.3"\/6.62 
40.81 19.16 5~:6 ~.90 4~J~ 

5 

4.59 1. 74 6. ~< 20<0'O~,t30 9.12 
31 . 62 12 . 02 43 . 6 4~ 7 . 9') 457. 12 

6 

7 3. 96 ~;-..;L1 2'0.00 66.30 >10 
27.32 ~:;~.3~37'ifD 457.12 

8 3/.0,0 ~O 9 3 . 0 9Jo . 00· 66 . 30 

~~.~~0.59 2~29 137.90 457.12 

9 \2 . 0,9 0,. 0 4 ~ . 12 20 . 00 66 . 3 0 
137.90 457.12 

>10 

>10 

1~!~12 0.95 3.07 20.00 66.30 
~ ~3 6.56 21.19 137.90 457.12 

11 1.~4 0.43 1.87 20.00 66.30 
9.~1 2.99 12.91 137.90 457.12 

>10 

>10 

12 0.64 0.26 0.90 20.00 66.30 >10 
A.39 1. 83 6.22 137.90 457.12 

13 1. 97 0.93 2.90 20.00 66.30 >10 
13.57 6.43 20.00 137.90 457.12 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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14 1.80 0.75 2.54 20.00 66.30

12.38 5.14 17.52 137.90 457.12

15 3.87 0.72 4.59 20.00
26.69 4.97 31.67 137.90

66.30
457.12

>10

>10

5.8316 6.79 0.68 7.47 20.00 66.30

46.85 4.66 51.51 137.90 457.12

17 6.52 0.69 7.20 20.00 66.30

44.93 4.74 49.68 137.90 457.12,

18 5.47 1.22 6.68 20.00 66.30
37.70 8.38 46.09 137.90 457.12

19 5.07 1.75 6.82 20.00 66.30

34.97 12.08 47.05 137.90 457.12

20 4.76 1.17 5.93 20.00 66

32.81 8.08 40.88 137.90 457

21 0.43 0.32 0.75 20.00 /\66
2.97 2.23 5.20 137.90 457\

22 3.48 0.63 4.11 2.0-.00 66
23.99 4.34 28.33 137.90 457\

Min MS: 3.318, Locaion: , Combii Pm

1 2-452

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

14 . 1. 80 0.75 
12.38 5.14 

15 3.87 0.72 
26.69 4.97 

16 6.79 0.68 
46.85 4.66 

17 6.52 0.69 
44.93 4.74 

18 5.47 1. 22 
37.70 8.38 

19 5.07 1. 75 
34.97 12.08 

20 4.76 1.17 
32.81 8.08 

21 0.43 0.32 
2.97 2.23 

22 3.48 0.63 
23.99 4.34 

Min MS: 3.318, 

I 2-452 

2.54 20.00 66.30 >10 
17.52 137.90 457.12 

4.59 20.00 66.30 >10 
31. 67 137.90 457.12 

7.47 20.00 66.30 5.83 
51. 51 137.90 457.12 

7.20 20.00 66.30 6.12 0 49.68 137.90 457.12, 

6.68 20.00 66.30 7.49 
46.09 137.90 457.12 

6.82 20.00 66.30 (5 
47.05 137.90 457.12 

5.93 20.00 
66.

30t· 75 
40.88 137.90 457.(2 

0.75 20.00~66.BO ~10 " J 5.20 137.90 457~l2 

4.11 )0 __ 0~6~ 
2737.9~2 

Loca:.tion: Q Cornbina't-ion: Pm 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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Table 2-214. Load Combination 304, Head-On Drop Orientation at -400F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 304, 105" 202, 211
30-ft. Head-On Drop at -40 0 F, Low Temperature
-40°F Ambient, Maximum Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc

1

Pm Pb

5.61 3.49
38.71 24.05

Pm+Pb Sm

9.10 20.00
62.76 137.90

Su

70.00
482.63

2 2.54 0.17 2.71 20.00 70.00
17.54 1.16 18.70 137.90 482.63"

3 1.48 0.14 1.61 20.00 70 (00

10.18 0.94 11.12 137.90 482.63

4 9.88 8.46 18.34 20.00 70.00
68.10 58.32 126.42 13-7-9.0 4'82.63

5 4.39 6.44 10.8,3 2-0 00 7000
30.27 44.44 74.70 137 )90 4.82 *63 \

6 1.93 1.70 3.\63 2 0-0'0--_7&0.,20
13.30 11.73 25.03\ 137.9.0 482.63

.46

>10

7 1.55
10.71

70.00
482.63

>10

8 /20.00 70.00
137.90 482.63

>10

9 .46 20.00 70.00
.06 137.90 482.63

>10

\04 3.03 20.00 70.00
.19 20.88 137.90 482.63

>10

II 0.58 2.00 20.00 70.00
4.00 13.81 137.90 482.63

12 0.65 1.18 1.83 20.00 70.00
4.50 8.13 12.63 137.90 482.63

13 2.05 1.74 3.79 20.00 70.00
14.14 11.97 26.12 137.90 482.63

>10

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-214. Load Combination 304, Head-On Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Load Cases: 304, 105; 202, 211 
30-ft. Head-On Drop at -40°F, Low Temperature 
-40°F Ambient, Maximum Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

5.61 
38.71 

Pb 

3.49 
24.05 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

9.10 20.00 70.00 
62.76 137.90 482.63 

2.54 0.17 2.71 20.00 70.00 
17.54 1.16 18.70 137.90 482.6J 

1.48 0.14 1.61 20.00 70.~0 

MS 

6.69 

>10 
10.18 0.94 11.12 137.9~8~63 

9 . 88 8 . 46 18 . 34 2 ~ ~ 0 ~,7 0 . 0 0 12~._8 2 
68 . 10 58 . 32 12 6 . 42)'3'7 . 9·0 4 8-Z: 3 ~ 

4 

5 4.39 6.44 10.S'} h;~OO\ 70.0·0, /5.46 
30.27 44.44 74/.10 ~!9~L482.63'v/ 

1.93 1. 70 ~6-2 20<0'O~---:? 
13 . 30 11 . 73 25 . 0 3~ 7 . 9~ 482. 63 

1. 5 5 0 . 02 l':-SiB 2'0 . 0 0 7 0 . 0 0 
10.71 0.1 ~O. 8~37\9'O 482.63 

1/.5.0 0.00 v,. 5'OJo. 00 70.00 

~r6.~~O.Ol 1«37 137.90 482.63 

9 ~.4~ O~OO [.46 20.00 70.00 
137.90 482.63 

6 >10 

7 >10 

8 >10 

>10 

1~;:99 1.04 3.03 20.00 70.00' 
~.~9 7.19 20.88 137.90 482.63 

11 . 1 . 4l 0 . 5 8 2 . 0 0 2 0 . 0 0 7 0 . 0 0 
9 .,8 1 4 . 0 0 1 3 . 8 1 13 7 . 9 0 4 8 2 . 6 3 

>10 

>10 

12 0.65 1.18 1. 83 20.00 70.00 >10 
4.50 8.13 12.63 137.90 482.63 

13 2.05 1. 74 3.79 20.00 70.00 >10 
14.14 11. 97 26.12 137.90 482.63 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025,.AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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14 1.85
12.73

15 1.88
12.99

16 1.80
12.42

17 2.02
13.94

18 2.92
20.15

19 2-.98
20.51

20 1.68
11.60

21 0.34
2.32

22 1.16
8.00

1.03
7.13

0.24
1.68

0.91
6.26

1.74
11.97

3.52
24.27

2.18
15.01

2.52
17.36

0.23
1.55

0.74
5.08

2.88
19.85

2.13
14.68

2.71
18.69

3.76
25.91

6.44
44.42

5.15
35.53

4.20
28.97

0.56
3.88

1.90
13.08

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00

137.90

20.00
137.90

20.00
137.90

20.00
137.90"

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70. 0`0
4824.63

>10

>10

>10

Min MS: 2.818, Lo( .on: Pm+Pb

1 2-454

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

14 1. 85 1. 03 
12.73 7.13 

15 1. 88 0.24 
12.99 1. 68 

16 1. 80 0.91 
12.42 6.26 

17 2.02 1. 74 
13.94 11. 97 

18 2.92 3.52 
20.15 24.27 

19 2 .. 98 2.18 
20.51 15.01 

20 1. 68 2.52 
11. 60 17.36 

21 0.34 0.23 
2.32 1. 55 

22 1.16 0.74 
8.00 5.08 

Min MS: 2.818, 

I 2-454 

2.88 20.00 70.00 >10 
19.85 137.90 482.63 

2.13 20.00 70.00 >10 
14.68 137.90 482.63 

2.71 20.00 70.00 >10 
18.69 137.90 482.63 

3.76 20.00 70.00 >10 
25.91 137.90 482.63 

6.44 20.00 70.00 9.87 
44.42 137.90 482.63 

5.15 20.00 70.00 >'f0 
35.53 137.90 482.63 ~ 
4.20 

28.97 
2a. aa 7a. <;.a1:'" 

137.90 482.\63 

a.56 2a.aa~~a.pa ~~ 
3.88 137.90 482~63 

1.9a 2.a ... a~a~a 
'7"79~3 

Loca:tion: Q, Combina:t~on: Pm+ Pb 

AOS Radioactive Material Transport Packaging System Safety' Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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Table 2-215. Load Combination 305, Side Drop Orientation at -40'F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 305, 105, 202, 211
30-ft. Side Drop + Slap-Down at -40 0 F, Low T
-40°F Ambient, Maximum Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

emperature

Loc Pm

1 5.27
36.35

Pb

2.97
20.46

Pm+Pb

8.24
56.81

Sm

20.00
137.90

Su

70.00
482.63

2 1.14 1.06 2.20 20.00 70.00
7.88 7.30 15.17 137.90 482.63'

3 4.11 1.27 5.38 20.00 70 00
28.33 8.79 37.12 137.90/ 482.63

4 4.32 2.77 -7.09 20.00\ 70.00
29.79 19.13 48.92 13-7:90 4'82.63

5 4.47 2.41 6.88 /2-0 00 70.0,0
30.84 16.61 47.45. 137)90 4.82.63\

6 3.40 1.15 4.55 20,00 700
23.45 7.90 31.34\ 137.9,0 482.63

.17

>10

7 2.04
14.05

70.00
48,2.63

>10

8 /4/4-/20.00 70.00
91 137.90 482.63

>10

15
83

20.00
137.90

70.00
482.63

>10

.'89

.11

3.56 20.00 70.00
24.54 137.90 482.63

>10

11 1.01 3.45 20.00 70.00
6.99 23.76 137.90 482.63

>10

12 1.68 0.23 1.91 20.00 70.00
11.60 1.58 13.18 137.90 482.63

13 3.63 0.90 4.52 20.00 70.00
25.01 6.18 31.20 137.90 482.63

>10

>10

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

2-455

• 

• 

• 

Table 2-215. Load Combination 305, Side Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Comiitions of Transport - Model AOS-050 

Load Cases: 305, 105, 202, 211 
30-ft. Side Drop + Slap-Down at -40°F, Low Temperature 
-40°F Ambient, Maximum Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Lac 

1 

2 

3 

Pm 

5.27 
36.35 

1.14 
7.88 

Pb 

2.97 
20.46 

1. 06 
7.30 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

8.24 20.00 70.00 
56.81 137.90 482.63 

2.20 20.00 70.00 
15.17 137.90 482.6J 

C 4.11 1.27 5.38 20.00 70.pO 

MS 

7.50 

>10 
28.33 8.79 37.12 137.9~'8'\j63 

4 . 32 2 . 77 - 7 . 09 2, 0., o~, 70 . 00 ',,8,._87 
29.79 19.13 48.92/3-9-:-9.0 4'8-Z:3 ~ 

4.47 2.41 6.8.8 /:l~.~!00\ 70.00V 9.17 

4 

30.84 16.61 t5V.9~ L4'2~ 
3.40 1.15 4.~.,( 20<OO~,OO 

23 . 45 7 . 90 31. 3 4~ 7 . 9') 482. 63 

2.04 0 .13 2;-.;L~ 2'0",0,9 70.00 
14 . 05 0 . 8 ~ . 92 1-37 . 90 482 . 63 

8 1/.3·2 0.12 1. 4/tJ~. 00 70.00 

\':~0.8}J3 \~91 137.90 482.63 

9 2 . 0'2~0'. 13 ~ . 15 20 . 00 70 . 00 
\ "-

13~D4 0.8) 14.83137.90482.63 

1~;~67 0.89 3.56 20.00 70.00 
\, ~43 6.11 24.54 137.90 482.63 

11 2.4} 1.01 3.45 20.00 70.00 

>10 

>10 

>10 

>10 

>10 

>10 

5 

6 

7 

~6.~7 6.99 23.76 137.90 482.63 
V 

12 1. 68 0.23 1.91 20.00 70.00 >10 
11.60 1. 58 13 .18 137.90 482.63 

13 3.63 0.90 4.52 20.00 70.00 >10 
25.01 6.18 31. 20 137.90 482.63 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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14 3.55 0.99 4.54 20.00 70.00
24.50 6.80 31.31 137.90 482.63

15 2.58 0.25 2.83 20.00 70.00
17.80 1.72 19.52 137.90 482.63

16 3.02 0.30 3.32 20.00 70.00
20.83 2.04 22.87 137.90 482.63

17 3.10 0.30 3.40 20.00 70.00
21.35 2.06 23.41 137.90 482.63

18 3.43 0.64 4.07 20.00 70.00
23.63 4.43 28.05 137.90 482.63

19 3.51 0.66 4.17 20.00 70.00
24.22 4.53 28.74 137.90 482.63

>10

>10

>10

20 2.93 0.66 3.59 20.00
20.21 4.54 24.75 137.90

21 1.87 0.40 2.27 20.00
12.89 2.73 15.62 137.90'

22 2.41 0.41 2.82 2,0-.-00
16.62 2.84 19.47 137.90

Min MS: 7.495, Location: 1,

70
482

: Pm+Pb

1 2-456

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

14 3.55 0.99 
24.50 6.80 

15 2.58 0.25 
17.80 1. 72 

16 3.02 0.30 
20.83 2.04 

17 3.10 0.30 
21. 35 2.06 

18 3.43 0.64 
23.63 4.43 

19 3.51 0.66 
24.22 4.53 

20 2.93 0.66 
20.21 4.54 

21 1. 87 0.40 
12.89 2.73 

22 2.41 0.41 
16.62 2.84 

Min MS: 7.495, 

I 2-456 

4.54 20.00 70.00 >10 
31. 31 137.90 482.63 

2.83 20.00 70.00 >10 
19.52 137.90 482.63 

3.32 20.00 70.00 >10 
22.87 137.90 482.63 

3.40 20.00 70.00 >10 0 23.41 137.90 482.63 

4.07 20.00 70.00 >10 
28.05 137.90 482.63 

4.17 20.00 70.00 >'f0 
28.74 137.90 482.63 ~ 
3.59 20.00 70'?Ptro 

24.75 137.90 482 'r3 

2.27 20.00~,0.po >~~ 
15.62 137.90 482~63 

2.82 )o.o~o~o 
"~37.9~3 

Location: Q. Comb inat--i on : Prn+ Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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Table 2-216. Load Combination 306, Cg/Corner Drop Orientation at -400 F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 306, 105, 202, 211
30-ft. Cg/Corner Drop at -40 0 F, Low Temperature
-40°F Ambient, Maximum Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su

1 13.57 3.66 17.23 20.00 70.00
93.56 25.21 118.77 137.90 482.63

2 3.65 0.36 4.01 20.00 70.00
25.18 2.47 27.65 137.90 482.6,3

3 3.33 0.84 4.16 20.00 70 (00
22.95 5.76 28.71 137.90/ 482.63

4 10.48 2.97 13.45 20.00 70.00
72.25 20.49 92.74 13-7-.9.0 4'82.63

5 6.64 2.58 9.23 2-0 00 70.00•
45.79 17.76 63.5 4 . 7790 .4.'3

6 5.45 1.86 731 20-00 70,
37.57 12.83 50.40 137.90 482.63

7 5.06 0.18 5'-24 2'0.00 70. 00
34.88 .26. 36 .14 137 90 482.63

MS

2.54

.23

7.81

8.49

8 91-l20 . 00 70.00
99 137.90 482.63

>10

9 .68
.49

20.00
137.90

70.00
482.63

>10

'I1 3.69 20.00 70.00
63 25.46 137.90 482.63

>10

11 0.50 2.29 20.00 70.00
3.43 15.81 137.90 482.63

>10

12 0.69 0.31 1.00 20.00 70.00
4.76 2.12 6.89 137.90 482.63

13 2.23 0.85 3.08 20.00 70.00
15.36 5.88 21.24 137.90 482.63

>10

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-216. Load Combination 306, Cg/Corner Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Load Cases: 306, 105, 202, 211 
30-ft. Cg/Corner Drop at -40°F, Low Temperature 
-40°F Ambient, Maximum Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb Sm Su 

1 13.57 3.66 17.23 20.00 70.00 
93.56 25.21 118.77 137.90 482.63 

2 3.65 0.36 4.01 20.00 70.00 
25.18 2.47 27.65 137.90 482.63 

3 3.33 0.84 4.16 20.00 70.~0 

MS 

>10 

4 

22.95 5.76 28.71 137.9~8~3 

10 . 48 2 . 97 13 . 45 2 0 . 0 ~ 70. 0 0 ~-. .5 8 
72.25 20.49 92.74/3Q-;-9,0 4'8<;3 

6.64 2.58 9.2~ ~~'DD\ 70.00, / .2] 
45.79 17.76 63~4 ~!9~L-482.63~ 

5 

6 

7 

8 

5 . 45 1 . 8 6 ~~ 20<0'0"-___ 22.:2 
3 7 . 5 7 12 . 83 50 . 4 O~ 7 . 9') 482. 63 

5.06 ~">24... 2'0.00 70.00 
34 . 8 8 \~ : ~ ~~ . 14 "'1-37:"9'0 4 8 2 . 6 3 

3/.8,1 ~10V,. 9'1Jo. 00 70.00 

~i.~~0.6~ 2\(99 137.90 482.63 

9 ~2.6~~ ~,~~:~.68 20.00 70.00 

1~;~:\ ~2 ":::: "::::: 4::::: 
~ ~7.63 25.46 137.90 482.63 

11 . 1. 8p 0 . 50 2 . 29 20 . 00 70 . 00 

12 

13 

i2.38 3.43 15.81 137.90 482.63 
V 

0.69 
4.76 

2.23 
15.36 

0.31 
2.12 

0.85 
5.88 

1. 00 20.00 70.00 
6.89 137.90 482.63 

3.08 20.00 70.00 
21.24 137.90 482.63 

7.81 

8.49 

>10 

>10 

>10 

>10 

>10 

>10 

.1 
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14 2.04 0.68 2.72 20.00 70.00

14.04 4.70 18.74 137.90 482.63

15 3.79 0.27 4.06 20.00 70.00

26.15 1.84 27.99 137.90 482.63

16 6.32 0.41 6.73 20.00 70.00

43.59 2.83 46.41 137.90 482.63

17 6.75 0.50 7.24 20.00 70.00

46.51 3.43 49.95 137.90 482.63

18 6.24 0.98 7.21 20.00 70.00

42.99 6.74 49.73 137.90 482.63

19 5.60 1.38 6.97 20.00 70.00
38.58 9.48 48.06 137.90 482.63

>10

>10

6.59

20 5.33 0.77 6.10 20.00 70

36.76 5.30 42.06 137.90 482

21 0.52 0.26 0.78 20.00 70

3.59 1.80 5.40 137.90' 482,

22 3.05 0.45 3.50 2-- . 0
21.02 3.08 24.10 137.90 482,

Min MS: 2.537, Loca, ion:<I/ Combii Pm

1 2-458
AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 2.04 0.68 
14.04 4.70 

15 3.79 0.27 
26.15 1. 84 

16 6.32 0.41 
43.59 2.83 

17 ,6.75 0.50 
46.51 3.43 

18 6.24 0.98 
42.99 6.74 

19 5.60 1. 38 
38.58 9.48 

20 5.33 0.77 
36.76 5.30 

21 0.52 0.26 
3.59 1. 80 

22 3.05 0.45 
21. 02 3.08 

Min MS: 2.537, 

I 2-458 

2.72 20.00 70.00 >10 
18.74 137.90 482.63 

4.06 20.00 70.00 >10 
27.99 137.90 482.63 

6.73 20.00 70.00 6.59 
46.41 137.90 482.63 

7.24 20.00 70.00 6.12 
49.95 137.90 482.63 

7.21 20.00 70.00 6.70 
49.73 137.90 482.63 

6.97 20.00 70.00 (8 
48.06 137.90 482.63 

6.10 20.00 
42.06 137.90 

70. '!-0t. 00 
482.\63 

0.78 20.00~0.pO >~ 
5.40 137.90 482~63 

3.50 )o .. o~0Z>0 
2;;37.9~3 

Location: Q Combina't-ion: Pm 
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Table 2-217. Load Combination 310, Additional Increased External Pressure (290 psi),
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 204, 101, 211

Additional Increased External Pressure, 2 MPa (290 psia)
100OF Ambient, Maximum Decay Heat
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 1.30 1.70 3.00 20.00 70.00 >10

8.98 11.74 20.71 137.90 482.63

2 0.19 0.06 0.25 20.00 70.00 >10

1.33 0.40 1.73 137.90 482.63

0.15 0.06 0.22 20.00 70.00 >10
1.07 0.43 1.50 137.90 482.63

4 6.40 10.98 17.38 20.00 70.00 3.03
1.0 0.43, ,?30

44.11 75.70 119.81 137.90 48,2.63

5 6.16 9.39 15.55 20.00 70,.00 3.50
42.46 64.77 107.2,3 13-7) 90 482.6\3,

6 2.26 3.81 6.07 <2'0.00 70.001 >10
15.59 26.25 41>84 137:-9-0--482.,63

7 1.51 0i01 1.52 0.00 70.00 >10

10.39 008 10>ý47 13\7.90 482.63

8 1.51 0.00 ý21.51 2,0.00 70.00 f>10
104-3.9 0•010 1.4,0-,A17.90 482.63

9 ý1-.,51 ý0.02 1•52 20.00 70.00 >10

10.38 0,.13\\10.51 137.90 482.63

10 .42 0.78 2.20 20.00 70.00 >10

9. 2 5.37 15.19 137.90 482.63

1\I 0.86 0.49 1.35 20.00 70.00 >10
5. 3.37 9.33 137.90 482.63

12 1.47 2.40 3.87 20.00 70.00 >10
10.16 16.53 26.69 137.90 482.63

13 1.74 2.04 3.78 20.00 70.00 >10

11.99 14.06 26.05 137.90 482.63

I AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-459
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Table 2-217. Load Combination 310, Additional Increased External Pressure (290 psi), 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Load Cases: 204, 101, 211 
Additional Increased External Pressure, 2 MPa (290 psia) 
100°F Ambient, Maximum Decay Heat 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb Sm Su 

1 1. 30 1. 70 3.00 20.00 70.00 
8.98 11.74 20.71 137.90 482.63 

2 0.19 0.06 0.25 20.00 70.00 
1. 33 0.40 1. 73 137.90 482.63 

3 0.15 0.06 0.22 20.00 70.00 >10 
1. 07 0.43 1. 50 137.90 482.63 

4 6.40 10.98 17.38 20.00~0 
44.11 75.70 119.81 137.90~.63 

5 6.16 9.39 15.55 20.00 70,.00 3.50 
"-42.46 64.77 107.2/3 13"") 90 482.6'3 

6 2.26 3.81 (cn <2'0. 00 70.00;;> >10 
15.59 2 6 . 2 5 41':8 4 13 7 :-9"0----.4 8 2 .;6'3 

7 1.51 0~.5~0~ -:'oc >10 

10.39 ~'08 10:4~~ 482.63 

8 1.51 0~~'51 ~e.oo 70.00 1>10 

10/.3S 0 . 01 '71l"-'D 7 . 9 0 482.63 

9 0.~~0.02 \.52 20.00 70.00 >10 

iO.38~13\).O.51 137.90 482.63 

«;;~2 o~ 2.20 20.00 70.00 >10 

~2 5.37 15.19 137.90 482.63 

20.00 70.00 >10 1'1 Q" 8 6 0 . 4 9 1. 3 5 

'~)6 3.37 9.33 137.90 482.63 

2.40 3.87 20.00 70.00 12 1. 47 >10 
10.16 16.53 26.69 137.90 482.63 

13 1. 74 2.04 3.78 20.00 70.00 >10 
11.99 14.06 26.05 137.90 482.63 
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14 1.50 0.89 2.38 20.00 70.00
10.31 6.11 16.42 137.90 482.63

15 5.55 0.29 5.85 20.00 70.00
38.30 2.02 40.31 137.90 482.63

16 0.68 0.85 1.54 20.00 70.00
4.71 5.88 10.59 137.90 482.63

17 0.53 0.88 1.41 20.00 70.00
3.68 6.07 9.74 137.90 482.63

18 0.90 1.60 2.50 20.00 70.00
6.24 11.00 17.24 137.90 482.63

19 1.22 1.26 2.48 20.00 70.00
8.42 8.65 17.07 137.90 482.63

>10

7.64

>10

20 1.50 1.35 2.84 20.00 70.00
10.32 9.30 19.62 137.90 482.63'

21 1.78 1.47, 3.25 20.00 70.00
12.26 10.13 22.39 137.90 /4,82.63

22 2.08 0.54 2.62 20.00 70.00
14.31 3.76 18.06 137-.-90 482.63

Min MS: 3.028, Location: 4, C.rn .nat. Pm+Pb

1 2-460
AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 1. 50 0.89 
10.31 6.11 

15 5.55 0.29 
38.30 2.02 

16 0.68 0.85 
4.71 5.88 

17 0.53 0.88 
3.68 6.07 

18 0.90 1. 60 
6.24 11.00 

19 1. 22 1. 26 
8.42 8.65 

20 1. 50 1. 35 
10.32 9.30 

21 1. 78 1.47 
12.26 10.13 

22 2.08 0.54 
14.31 3.76 

Min MS: 3.028, 

I 2-460 

2.38 20.00 70.00 >10 
16.42 137.90 482.63 

5.85 20.00 70.00 7.64 
40.31 137.90 482.63 

1. 54 20.00 70.00 >10 
10.59 137.90 482.63 

1. 41 20.00 70.00 >10 
9.74 l37.90 482.63 

2.50 20.00 70.00 >10 
17.24 137.90 482.63 

2.48 20.00 70.00 >10 
17.07 137.90 482.63 

2.84 20.00 70.00 
19.62 137.90 482.63 

3.25 20.00 70.~0 >10 . 
22.39 137.9~~\l3 
2.62 20.00 70.00 

18.06 137' . .90'~ . . 

Locat~ ~mbinati~' Pm+Pb 

• I 
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Table 2-218. Load Combination 311, 4-ft. Drop onto Rod,
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 311, 101, 201, 211
4-ft. Drop onto Rod
100°F Ambient, Maximum Decay Heat
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 1.92
13.24

Pb

1.97
13.61

Pm+Pb

3.89
26.85

Sm

20.00
137.90

Su

70.00
482.63

2 0.47 0.15 0.62 20.00 70.00
3.25 1.01 4.27 137.90 482.6,3

3 0.18 0.02 0.20 20.00 70.{O

1.24 0.13 1.37 137.90 482 63

4 3.18 4.16 7.35 20.0 0.00

21.96 28.70 50.66 137-79.0 4'82,613

5 3.72 4.51 8.23 /2 •0 0 70 00

25.64 31.08 56.ý72 1ý37ý9 0 4.82.63

6 2.20 1.08 3.28 2o.-O 7o.,0o
15.19 7.46 22.65 137.90 482.63

7 1.37 0.02 -1-:-,39 20.00> 70.00
9.47 \0.12,-k 9.59 137"> 482.63

.51

>10

>10

92-,,/20.00 70.00
36 137.90 482.63

>10

,0.65 20.00 70.00
4.51 137.90 482.63

>10

0'\49 1.16 20.00 70.00
3.41 8.01 137.90 482.63

>10

0.19 0.76 20.00* 70.00
1.34 5.23 137.90 482.63

>10

12 0.61 0.68 1.29 20.00 70.00
4.22 4.69 8.91 137.90 482.63

>1b

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-218. Load Combination 311, 4-ft. Drop onto Rod, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Load Cases: 311, 101, 201, 211 
4-ft. Drop onto Rod 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Loc 

1 

2 

Pm 

1. 92 
13 .24 

0.47 
3.25 

Pb 

1. 97 
13.61 

0.15 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

3.89 20.00 70.00 
26.85 137.90 482.63 

0.62 20.00 70.00 
1.01 4.27 137.90 482.6a 

MS 

0.02 0.20 20.00 70,~,q, >10_ 

2;:;; 5~:;;;;~;~;'t'53 
3 0.18 

1. 24 

4 3.18 
21. 96 

4.51 8.2,3 h.; 2>;0\:.00\ 70.0-0,· /,.51 
31. 08 56/7 2 Vl9 ~ 1-482 .63 V 

1.08 ~~ 20<0>0~/o >10 
7.46 22.65~7.9~ 482.63 

o . 0 2 1~.9 2-0 . 00 70 . 00 > 10 

~ 
~ ~/ 9.47 0.12 9.59 b37.90 482.63 

0/.92 0 . 00· 0 . 9'2Jo. 00 70 . 00 

5 3.72 
25.64 

6 2.20 
15.19 

7 1. 37 

8 >10 

~.~~O.OO ~36 137.90 482.63 

9 ~~ 20.00 70.00 
137.90 482.63 

>10 

1~~~ ~::; ~:~~ 1;~::~ 4;~:~; 
110'§f 0.19 0.76 20.00 70.00 

12 

3~89 1.34 5.23 137.90 482.63 

0.61 
4.22 

0.68 
4.69 

1. 29 20.00 70.00 
8.91 137.90 482.63 

>10 

>10 

>10 
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13 1.24 1.34 2.58 20.00 70.00
8.55 9.24 17.79 137.90 482.63

14 1.28 0.99 2.27 20.00 70.00
8.81 6.82 15.63 137.90 482.63

15 30.22 1.57 31.78 20.00 70.00
208.34 10.79 219.13 137.90 482.63

16 5.79 7.34 13.13 20.00 70.00

39.94 50.61 90.56 137.90 482.63

17 3.42 5.00 8.42 20.00 70.00
23.58 34.47 58:04 137.90 482.63

18 2.15 1.01 3.16 20.00 70.00
14.81 6.98 21.79 137.90 482.63

>10

>10

0.59

19 2.57 3.02 5.59 20.00 70.00
17.72 20.84 38.55 137.90 482.63'

20 3.04 4.02 7.07 20.00 70.0'0
20.99 27.74 48.73 137.90 /4,82.63

21 0.38 0.58 0.95 20.00 70.00

2.60 3.98 6.58 137-.~90 482.63

22 9.48 0.42 9.91 2.0.00 70.80

65.40 2.91 68.31 137 90 482.63

Min MS: 0.588, Location\ 15,• Comli±nat:

.. 06

Pm

2-462

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

13 1. 24 1. 34 
8.55 9.24 

14 1. 28 0.99 
8.81 6.82 

15 30.22 1. 57 
208.34 10.79 

16 5.79 7.34 
39.94 50.61 

17 3.42 5.00 
23.58 34.47 

18 2.15 1. 01 
14.81 6.98 

19 2.57 3.02 
17.72 20.84 

20 3.04 4.02 
20.99 27.74 

21 0.38 0.58 
2.60 3.98 

22 9.48 0.42 
65.40 2.91 

Min MS: 0.588, 

I 2-462 

2.58 20.00 70.00 >10 
17.79 137.90 482.63 

2.27 20.00 70.00 >10 
15.63 137.90 482.63 

31. 78 20.00 70.00 0.59 
219.13 137.90 482.63 

13 .13 20.00 70.00 4.33 
90.56 137.90 482.63 

8.42 20.00 70.00 7.31 
58~04 137.90 482.63 

3.16 20.00 70.00 
21.79 137.90 482.63 

5.59 20.00 70.00 
38.55 137.90 482.63 

7.07 20.00 70.~0 8.90 
48.73 137. 9~t"'2 .63 ~\ -c 

0.95 20.00 70.00 

6. 58~7_._90 4~63 

9.~ ).O·~U 70··V·06 6<-:" ~90 482.63 

~/ Locatlon: , Co Inatlon: Pm 
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Table 2-219. Load Combination 312, 4-ft. Drop onto Rod at -40'F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 311, 104, 201, 211
4-ft. Drop onto Rod
-40OF Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 1.92
13.24

Pb Pm+Pb

1.97 3.89
13.61 26.85

Sm

20.00
137.90

Su

70.00
482.63

2 0.47 0.15 0.62 20.00 70.00
3.25 1.01 4.27 137.90 482.6,'

3 0.18 0.02 0.20 20.00 70.•00
1.24 0.13 1.37 137.90 4'82 63

4 3.18 4.16 7.35 20.00 70.00
21.96 28.70 50.66 13-7-9-0 4,82.63

5 3.72 4.51 8.2,3 2-0 00 70.00
25.64 31.08 5 6'/7 2 <1V37 9 0 48.2.*63'

6 2.20 1.08 3.28 20-00 70.,00
15.19 7.46 22.65 137.90 482.63

7 1.37 0.02 1i>-3-9 2'0.00 70.00
9.47 (0 . 12\' 9.5 9""1i.37'. 90( 482.63

.51

>10

>10

8 .92-,/20.00 70.00
636 137.90 482.63

>10

9 ,0.65 20.00 70.00
4.51 137.90 482.63

>10

N49 1.16 20.00 70.00
.41 8.01 137.90 482.63

>10

11 0.19 0.76 20.00 70.00
1.34 5.23 137.90 482.63

>10

12 0.61 0.68 1.29 20.00 70.00
4.22 4.69 8.91 137.90 482.63

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-219. Load Combination 312, 4-ft. Drop onto Rod at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Load Cases: 311, 104, 201, 211 
4-ft. Drop onto Rod 
-40°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

1. 92 
13.24 

0.47 
3.25 

0.18 
1. 24 

Pb 

1. 97 
13.61 

0.15 
1. 01 

0.02 
0.13 

Stress (ksi/MPa) 
----------------

Pm+Pb Sm Su 

3.89 20.00 70.00 
26.85 137.90 482.63 

0.62 20.00 70.00 
4.27 137.9a 482.6a 

MS 

>10 

4 3.18 
21. 96 

3.72 

4.16 
28.70 

4.51 

0.20 20.00 70.~0 
1.37 137. 9~'8~63 

7.35 20.0~ 70.00 18, . .53 

50 . 66/3-7-:-9.0 4'8Z: 3 ~ 

8. 2,3 ~2'0\ 00\ 70.00, /'.51 
56/7 2 13 7 I 9 ~ [482 . 63 V 

5 
25.64 31. 08 

6 2.20 
15.19 

\ . 7 
1. 08 3 . Q~ 2 0 <O'O~,O 0 > 1 0 
7.46 22.65~7.9) 482.63 

7 1. 37 o . 0 2 1~,9 2'0 . 00 70 . 00 ;, 10 

\) 
~ "-/ 9.47 0.12 9.59 ~37.90 482.63 

8 0/.9,2 0.00 o. 92Jo. 00 70.00 

~'~~O'G\;O \~36 137.90 482.63 

9 ~~'6~~0'\01 0.65 20.00 70.00 

1~~7 0.49 1.16 20.00 70.00 

;Q.t;7 0.0) 4.51137.90482.63 

,,~60 3.41 8.01 137.90 482.63 

11 O'§f 0.19 0.76 20.00 70.00 

12 

3 .,8 9 1 . 3 4 5 . 2 3 13 7 . 9 0 4 8 2 . 63 

0.61 
4.22 

0.68 
4.69 

1.29 20.00 70.00 
8.91 137.90 482.63 

>10 

>10 

>10 

>10 

>10 
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for Model AOS-025, AOS-050, AOS-100, and,AOS-165 Transport Packages, Rev. B 

0 

2-463 



13 1.24 1.34 2.58 20.00 70.00 >10
8.55 9.24 17.79 137.90 482.63

14 1.28 0.99 2.27 20.00 70.00 >10
8.81 6.82 15.63 137.90 482.63

15 30.22 1.57 31.78 20.00 70.00 0.59
208.34 10.79 219.13 137.90 482.63

16 .5.79 7.34 13.13 20.00 70.00 4.33
39.94 50.61 90.56 137.90 482.63

17 3.42 5.00 8.42 20.00 70.00 7.313
23.58 34.47 58.04 137.90 482.63

18 2.15 1.01 3.16 20.00 70.00 >10
14.81 6.98 21.79 137.90 482.63

19 2.57 3.02 5.59 20.00 70.00 > 10
17.72 20.84 38.55 137.90 482.63

20 3.04 4.02 7.07 20.00 70.00 8.90
20.99 27.74 48.73 137.90 4,82.63

21 0.38 0.58 0.95 20.0 70.00 >10
2.60 3.98 6.58 137-90 482.63

22 9.48 0.42 9.91//2-0.00 70.800 40
65.40. 2.91 68,3, 137>90 482.63

Min MS: 0.588, Location: 15, ComBtnatiOn: Pm

S2-464 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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13 

14 

1. 24 
8.55 

1. 28 
8.81 

15 30.22 
208;34 

165.79 
39.94 

17 

18 

19 

20 

21 

22 

3.42 
23.58 

2.15 
14.81 

2.57 
17.72 

3.04 
20.99 

0.38 
2.60 

9.48 
65.40. 

1. 34 
9.24 

0.99 
6.82 

2.58 20.00 
17.79 137.90 

2.27 20.00 
15.63 137.90 

70.00 
482.63 

70.00 
482.63 

1.57 31.78 20.00 70.00 
10.79 219.13 137.90 482.63 

7.34 13.13 20.0070.00 
50.61 

5.00 
34.47 

1. 01 
6.98 

3.02 
20.84 

4.02 
27.74 

90.56 137.90 482.63 

8.42 20.00 70.00 
58.04 137.90 482.63 

3.16 20.00 70.00 
21.79 137.90 482.63 

5.59 20.00 70.00 
38.55 137.90 482.63 

7.07 20.00 70.~0 
48.73 137.9/4'82.63 

>10 

>10 

0.59 

4.33 

7.31 

8.90 

'0.58 
3.98 

0.95 20.0~ 7~0 
6. 587,7_._90 4~ 63 

9.~) ;.0.0) 70.0~ /4.06 
2.91 68/31 ~~~L482.63V 
0.42 

o 

Min MS: 0.588, LocaSn~2on' Pm 
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Table 2-220. Load Combination 350, Fire at 30 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 111, 201, 211
Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 1.19
8.23

Pb

1.70
11.73

Pm+Pb

2.90
19.97

Sm

20.00
137.90

Su

61.80
426.10

2 0.08 0.05 0.13 17.40 59.20
0.53 0.37 0.90 119.97 408.17

3 0.04 0.01 0.05 20.00
0.24 0.09 0.33 137.90

4 1.71 2.69 4.40 20.0'

11.78 18.56 30.33 137.90

5 1.65 2.53 4.18 20.00.
11.36 17.47 28.83 13-7.90

6 0.61 1.02 63 CO0.00
4.21 7.03 11>24 137, 90-

7 0.34 0.0'0 0.3 128.370
2.35 -0o.01 2--:3-6 12'8 .93,

61

>10

59.70
411.62

>10

8 0.34 .70 59.70
.93 411.62

>10

9 .34 18.70 59.70
.36 128.93 411.62

>10

0.71 20.00 61.80
4.88 137.90 426.10

>10

0.16 0.43 20.00 61.80
1.12 2.97 137.90 426.10

>10

12 U.23 0.11 0.34 20.00 61.80
1.61 0.76 2.37 137.90 426.10

>10

13 0.82 0.89 1.71 .20.00 61.80

5.65 6.15 11.81 137.90 426.10

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-220. Load Combination 350, Fire at 30 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Load Cases: 111, 201, 211 
Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Pm 

1. 19 
8.23 

0.08 
0.53 

0.04 
0.24 

1.71 
11.78 

1. 65 

Pb 

1. 70 
11.73 

0.05 
0.37 

0.01 
0.09 

2.69 
18.56 

2.53 

Stress (ksi/MPa) 

Pm+Pb 

2.90 
19.97 

0.13 
0.90 

0.05 

Sm Su 

20.00 61.80 
137.90 426.10 

17.40 59.20 
119.97 

20.00 
0.33 137.90 426.10 

4.40 20.00~~0 
30.33 137. 90~6.10 

4.18 20.00 61'.80 
, ' "-

11. 3 6 1 7 . 4 7 2 8 . 8a U-') 9 0 42 6 . 1'0 

o . 61 1 . 02 G 3 (2'0. 00 61 . 80;> 
4 . 21 7 . 03 1 i\2 4 13 7 :'90~rO 

0.34 0~.3~8~ 59.70 

2.35 ~.Ol 2~~~ 411.62 

2/.3-5 0 . 0 0 2 . 3'S"-vr2 8 . 9 3 4 11. 6 2 
o . 3 4 O~O ~o . 34 1,8 . 70 59 . 70 

~ ( 
9 0.~4 ~0.00~.34 18.70 59.70 

2. 35~ 0,. 01V. 36 128.93 411. 62 

~0.49\ ""o~ 0.71 20.00 61.80 
~ ~O ~4~ 4.88 137.90 426.10 

1~ Q~27 0.16 0.43 20.00 61.80 
~;;>5 1.12 2.97 137.90 426.10 

12 0.23 0.11 0.34 20.00 61.80 

13 

1. 61 

0.82 
5.65 

0.76 

0.89 
6.15 

2.37 137.90 426.10 

1.71 20.00 61.80 
11.81 137.90 426.10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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14 0.81 0.64 1.45 20.00 61.80
5.58 4.45 10.03 137.90 426.10

15 1.35 0.65 2.00 20.00 66.30
9.34 4.46 13.80 137.90 457.12

16 0.36 0.47 0.83 20.00 66.30
2.51 3.23 5.74 137.90 457.12

17 0.28 0.35 0.63 20.00 66.30
1.95 2.40 4.36 137.90 457.12

18 0.51 0.81 1.33 20.00 66.30
3.53 5.62 9.15 137.90 457.12

19 0.74 0.97 1.71 20.00 66.30
5.13 6.65 11.78 137.90 457.12

>10

>10

>10

20 0.73 1.01 1.74 20.00 61.80
5.04 6.97 12.01 137.90 426.10'

21 0.17 0.29 0.46 20.00 66.30
1.19 1.98 3.17 137.90 4,57.112

22 0.72 0.36 1.08 20.00 66.30
4.97 2.48 7.46 137-.-90 4,57.12

Min MS: 13.046, Location: 4, COmbinat: Pm+Pb

1 2-466

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

14 0.81 0.64 
5.58 4.45 

15 1. 35 0.65 
9.34 4.46 

16 0.36 0.47 
2.51 . 3.23 

17 0.28 0.35 
1. 95 2.40 

18 0.51 0.81 
3.53 5.62 

19 0.74 0.97 
5.13 6.65 

20 0.73 1. 01 
5.04 6.97 

21 0.17 0.29 
1 .. 19 1. 98 

22 0.72 0.36 
4.97 2.48 

Min MS: 13.046, 

I 2·466 

1. 45 20.00 61. 80 >10 
10.03 137.90 426.10 

2.00 20.00 66.30 >10 
13.80 137.90 457.12 

0.83 20.00 66.30 >10 
5.74 137.90 457.12 

0.63 20.00 66.30 >10 
4.36 137.90 457.12 Q 
1. 33 20.00 66.30 >10 
9.15 137.90 457.12 

1.71 20.00 66.30 
11.78 137.90 457.12 

1. 74 20.00 61.80 
12.01 137.90 426.10 

0.46 20. 00 66.~0 >10 
3.17 137. 9K""7 .C2 

1.08 20.00 ~O 
7.Z· . .90 '57.12 

Location (9 )nili~~n' 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-221. Load Combination 351, Fire at 60 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 112, 201, 211
Fire at 60 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation

Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 1.19
8.23

Pb

1.70
11.73

Pm+Pb

2.90
19.97

Sm

20.00
137.90

Su

61.80
426.10

2 0.08 0.05 0.13 18.70 59.70
0.53 0.37 0.90 128.93 411.62

3 0.04 0.01 0.05 20.00
0.24 0.09 0.33 137.90

4 1.71 2.69 4.40 20.00,
11.78 18.56 30.33 137.90

5 1.65 2.53 4.18 20.00
11.36 17.47 28.883 13-7, 90

6 0.61 1.02 E.63 2O0.00
4.21 7.03 11.24 137.-90-

7 0.34 0.00 02.3 1288.970
2.35 A 0 2--:,36 12,8.93,

61

>10

59.70
411.62

>10

8 0.34 '.70 59.70
.93 411.62

>10

9 .34 18.70 59.70
.36 128.93 411.62

>10

0.71 18.70 59.70
4.88 128.93 411.62

>10

0.16 0.43 20.00 61.80
1.12 2.97 137.90 426.10

>10

12 0.23 0.11 0.34 20.00 61.80
1.61 0'.76 2.37 137.90 426.10

13 0.82 0.89 1.71 20.00 61.80
5.65 6.15 11.81 137.90 426.10

>10

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-221. Load Combination 351, Fire at 60 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Load Cases: 112, 201, 211 
Fire at 60 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Pm 

1.19 
8.23 

0.08 
0.53 

0.04 
0.24 

1. 71 
11.78 

1. 65 

Pb 

1. 70 
11.73 

0.05 
0.37 

0.01 
0.09 

2.69 
18.56 

2.53 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

2.90 20.00 61.80 
19.97 137.90426.10 

0.13 
0.90 

0.05 

18.70 59.70 
128.93 411.62 

20.00 61. 80 
0.33 137.90 426.10 

4.40 20.00~0 
30.33 137.90~.10 

4.18 20.00 61'.80 
"-

11. 3 6 1 7 . 4 7 2 8 . 8a U-') 9 0 42 6 . 1'0 

o . 61 1 . 0 2 ~ 3 <2'0. 00 '61 . 80;7 
4.21 7. 03 11~ 137 :'9'O~/ro 

0.34 0~0.34 ~8~ . 59.70 

2.35 ~.01 2'Z~> 411.62 
O. 34 \~~O.34. 1-B.70 59.70 
2D5 O.\~ \/2.~5'J2B.93 411.62 

9 O.i~O.O(i) {.34 18.70 59.70 

2. 3.5~Ck 01V. 36 128.93 411. 62 

~0~49 o~ 0.71 18.70 59.70 
~~o 1.48 4.88 128.93 411.62 

1~ Q~27 0.16 0.43 20.00 61.80 
~;;>5 1.12 2.97 137.90 426.10 

12 0.23 0.11 0.34 20.00 61.80 

13 

1.61 0'.76 2.37 137.90 426.10 

0.82 
5.65 

0.89 
6.15 

1. 71 20.00 61.80 
11.81 137.90 426.10 

MS 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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14 0.81 0.64 1.45
5.58 4.45 10.03

20.00
137.90

61.80
426.10

15 1.35 0.65 2.00
9.34 4.46 13.80

20.00 61.80

>10

>10

>10

137.90

16 0.36
2.51

426.10

61.80
426.10

0.47 0.83 20.00
3.23 5.74 137.90

17 0.28 0.35 0.63 20.00 61.80
1.95 2.40 4.36 137.90 426.10

18 0.51 0.81 1.33 20.00 61.80
3.53 5.62 9.15 137.90 426.10

19 0.74 0.97 1.71 20.00
5.13 6.65 11.78 137.90

61.80
426.10

20 0.73 1.01 1.74 20.00 61.80
5.04 6.97 12.01 137.90 426.10'

21 0.17 0.29 0.46 20.00 61.(80
1.19 1.98 3.17 137.90 4'2K6.' 0

22 0.72 0.36 1.08 20.00 61.80
4.97 2.48 7.46 1 x37-.90 426.10

Min MS: 13.046, Locaton:/ 4,) )•, m. Pm+Pb

1 2-468
AOS Radioactive Material Transport Packaging System Safety Analysis Report

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

14 0.81 0.64 
5.58 4.45 

15 1. 35 0.65 
9.34 4.46 

16 0.36 0.47 
2.51 3.23 

17 0.28 0.35 
1. 95 2.40 

18 0.51 0.81 
3.53 5.62 

19 0.74 0.97 
5.13 6.65 

20 0.73 1. 01 
5.04 6.97 

21 0.17 0.29 
1.19 1. 98 

22 0.72 0.36 
4.97 2.48 

Min MS: 13.046, 

I 2-468 

1. 45 20.00 61. 80 .>10 
10.03 137.90 426.10 

2.00 20.00 61. 80 >10 
13.80 137.90 426.10 

0.83 20.00 61. 80 >10 
5.74 137.90 426.10 

0.63 20.00 61. 80 >10 
4.36 137.90 426.10 

1. 33 20.00 61. 80 >10 
9.15 137.90 426.10 

1. 71 20.00 61. 80 
11.78 137.90 426.10 

1. 74 20.00 61.80 
12.01 137.90 426.10 

20.00 61.(,0 0.46 >10 
3.17 

137 . 9K"ZZj a 
1. 08 20.00 61.80 
7 . 4 6 1 3 7-.-9 0 ~2 6 . 1 0 

Locat~ ~mb~0"' Pm+pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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Table 2-222. Load Combination 352, Fire at 90 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 113, 201, 211
Fire at 90 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa) /

Loc Pm

1 1.19
8.23

Pb

1.70
11.73

Pm+Pb

2.90
19.97

Sm

20.00
137.90

Su

61.80
426.10

2 0.08 0.05 0.13 20.00 61.80
0.53 0.37 0.90 137.90 426.10

3 0.04 0.01 0.05 20.00 61.80
0.24 0.09 0.33 137.90 426.1b0

4 1.71 2.69 4.40 20.00// 61f! 8b
11.78 18.56 30.33 137.90 426.10

5 1.65 2.53 4.18 20.00 61\80
11.36 17.47 28.83 1.3-7. 90 426.1'0

6 0.61 1.02 1.63 <2'0) 0 0 61.80'
4.21 7.03 11>24 137,r900426. 12 /

>10

>10

7 0.34
2.35

59.70 >10
411.62

59.70 >108 0.34 .70
.93 411.62

9 .34 18.70 59.70
.36 128.93 411.62

>10

0.71 20.00 61.80
4.88 137.90 426.10

>10

0.16 0.43 20.00 61.80
1.12 2.97 137.90 426.10

>10

12 0.23 0.11 0.34 20.00 61.80
1.61 0.76 2.37 137.90 426.10

13 0.82 0.89 1.71 20.00 61.80
5.65 6.15 11.81 137.90 426.10

>10

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-222. Load Combination 352, Fire at 90 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Load Cases: 113, 201, 211 
Fire at 90 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Pm 

l.19 
8.23 

0.08 
0.53 

0.04 

Pb 

l. 70 
11.73 

0.05 
0.37 

0.01 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

2.90 20.00 61.80 
19.97 137.90 426.10 

0.13 20.00 
0.90 137.90 

0.05 20.00 

61.80 

0.24 0.09 0.33 137.90 426.10 

1.71 2.69 4.40 20.00~~0 
11.78 18.56 30.33 137. 90~6 .10 

l. 6 5 2 . 5 3 4 . 18 2 0 . 0 0 61'.~ 0 
1l. 3 6 1 7 . 47 28 . 8-3 D) 90 426 . 1'0 

0.61 l. 02 ~3 <2'0.00 6l. 80;> 
4.21 7.03 11\24 137 :'9·o~/fo 

0.34 0~.3~8~ 59.70 

2.35 ~.01 2""~"> 411.62 

0.34 0\~~.34 LB.70 59.70 
2/.3,5 0.\0 2. 3'S"vr28. 93 41l. 62 

9 O.~~O.OG {34 18.70 59.70 

~~:~:~ ~~V:::: '::::: 4::::: 
""~O ~ ~48 4.88 137.90 426.10 

1~ Q~27 0.16 0.43 20.00 61.80 
~;:>5 1.12 2.97 137.90 426.10 

12 0.23 0.11 0.34 20.00 61.80 

13 

1.61 0.76 2.37 137.90 426.10 

0.82 
5.65 

0.89 
6.15 

l.71 20.00 6l. 80 
11.81 137.90 426.10 

MS 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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14 0.81 0.64 1.45 20.00 61.80
5.58 4.45 10.03 137.90 426.10

15 1.35 0.65 2.00 20.00 61.80
9.34 4.46 13.80 137.90 426.10

>10

>10

>1016 0.36 0.47 0.83 20.00
2.51 3.23 5.74 137.90

61.80
426.10

17 0.28 0.35 0.63 20.00 61.80
1.95 2.40 4.36 137.90 426.10

18 0.51 0.81 1.33 20.00 61.80

3.53 5.62 9.15 137.90 426.10

19 0.74 0.97 1.71 20.00 61.80

5.13 6.65 11.78 137.90 426.10

20 0.73 1.01 1.74 20.00 61.80
5.04 6.97 12.01 137.90 426.10'

21 0.17 0.29 0.46 20.00 61.(80
1.19 1.98 3.17 137.90 /4'26.10

22 0.72 0.36 1.08 20.00 61.80

4.97 2'.48 7.46 137-.-90 426.10

Min MS: 13.046, Location: 4, Combinat: Pm+Pb

1 2-470

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

14 0.81 0.64 
5.58 4.45 

15 1. 35 0.65 
.9.34 4.46 

16 0.36 0.47 
2.51 3.23 

17 0.28 0.35 
1. 95 2.40 

18 0.51 0.81 
3.53 5.62 

19 0.74 0.97 
5.13 6.65 

20 0.73 1. 01 
5.04 6.97 

21 0.17 0.29 
1.19 1.98 

22 0.72 0.36 
4.97 2.48 

Min MS: 13.046, 

I 2-470 

1. 45 20.00 61. 80 >10 
10.03 137.90 426.10 

2.00 20.00 61. 80 >10 
13.80 137.90 426.10 

0.83 20.00 61. 80 >10 
5.74 137.90 426.10 

0.63 20.00 61.80 >10 
4.36 137.90 426.10 0 
1. 33 20.00 61.80 >10 
9.15 137.90 426.10 

1.71 20.00 61.80 
11.78 137.90 426.10 

1. 74 20.00 61. 80 
12.01 137.90 426.10 

0.46 20.00 61.(s0 >10 
3.17 

137. 9K"6 .QO 

1.08 20.00 ~O 7.X7 . ..90 426.10 

LOCatiOn<~ )mb~~R' Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-223. Load Combination 353, Fire at 120 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 114, 201, 211
Fire at 120 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc

1

Pm Pb

1.19 1.70
8.23 11.73

Pm+ Pb

2.90
19.97

Sm Su

20.00 61.80
137.90 426.10

2 0.08 0.05 0.13 20.00 61.80
0.53 0.37 0.90 137.90 426.10

3 0.04 0.01 0.05 20.0
0.24 - 0.09 0.33 137.9

4 1.71 2.69 4.40 20.0'
11.78 18.56 30.33 137.9'

5 1.65 2.53 4.18/20O
11.36 17.47 28.83 13-7 91

6 0.61 1.02 1.63 C . 01
4.21 7.03 11">24 137,9i

0 61
0 426

>10

>10

7 0.34
2.35

61.80
426.10

>10

8 0.34 2,0.00 61.80
37.90 426.10

>10

34
36

20.00
137.90

61.80
426.10

>10

0.71 20.00 61.80
4.88 137.90 426.10

>10

0.16 0.43 20.00 61.80
1.12 2.97 137.90' 426.10

>10

12 0.23 0.11 0.34 20.00 61.80
1.61 0.76 2.37 137.90 426.10

13 0.82 0.89 1.71 20.00 61.80
5.65 6.15 11.81 137.90 426.10

>10

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-223. Load Combination 353, Fire at 120 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Load Cases: 114, 201, 211 
Fire at 120 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Pm 

1.19 
8.23 

0.08 
0.53 

Pb 

1. 70 
11.73 

0.05 
0.37 

Stress (ksi/MPa) 

Pm+Pb 

2.90 
19.97 

Sm Su 

20.00 61.80 
137.90 426.10 

0.13 20.00 
0.90 137.90 

61. 80 

0.04 0.01 0.05 20.00 
0.24 0.09 0.33 137.90 426. 0 

1.71 2.69 4.40 20.00~0 
11.78 18.56 30.33 137.90~.10 

1. 6 5 2 . 53 4 . 18 20 • 0 0 61'.~ 0 
11. 3 6 1 7 . 47 2 8 . 8,3 1J") 9 0 42 6 . 1'0 

o . 61 1 . 02 G 3 <2'0. 00 61 . 807 
4.21 7.03 11':24 137 .(9·0~ .. ,fO 

0.34 0~.3~O~ 61.80 
2.35 ~.01 2~~~:> 426.10 

O. 34 \~N0. 34 2.0.00 61. 8e 
2/.3,5 o. \0 2. J'5",-,A'37 . 90 426.10 

9 . 0.~~0.0(i)v{34 20.00 61.80 
2 . 3 5~ 0,\ 01. i2 • 36 13 7 . 90 42 6 . 10 

~O",," \ 't'1> 0.71 20.00 61. 80 
~~o 1.48 4.88 137.90 426.10 

1~ Q~27 '0.16 0.43 20.00 61.80 
~;:>5 1.12 2.97 137.90' 426.10 

12 0.23 0.11 0.34 20.00 61.80 . 

13 

1. 61 

0.82 
5.65 

'0.76 

0.89 
6.15 

2.37 137.90 426.10 

1.71 20.00 61. 80 
11.81 137.90 426.10 

MS 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 

>10 
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14 0.81 0.64 1.45 20.00 61.80
5.58 4.45 10.03 137.90 426.10

15 1.35 0.65 2.00 20.00 61.80
9.34 4.46 13.80 137.90 426.10

16 0.36 0.47 0.83 20.00 61.80
2.51 3.23 5.74 137.90 426.10

17 0.28 0.35 0.63 20.00 61.80
1.95 2.40 4.36 137.90 426.10

18 0.51 0.81 1.33 20.00 61.80
3.53 5.62 9.15 137.90 426.10

19 0.74 0.97 1.71 20.00 61.80
5.13 6.65 11.78 137.90 426.10

>10

>10

>10

20 0.73 1.01 1.74 20.00 61.80
5.04 6.97 12.01 137.90 426.10'

21 0'.17 0.29 0.46 20.00 61.(80
1.19 1.98 3.17 137.90 4'2•6.•0

22 0.72 0.36 1.08 20.00 61.80
4.97 2.48 7.46 137-9 4226.10

Min MS: 13.046, Location: 4, ob..nat Pm+Pb

I 2-472
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14 0.81 0.64 
5.58 4.45 

15 1. 35 0.65 
9.34 4.46 

16 0.36 0.47 
2.51 3.23 

17 0.28 0.35 
1. 95 2.40 

18 0.51 0.81 
3.53 5.62 

19 0.74 0.97 
5.13 6.65 

20 0.73 1. 01 
5.04 6.97 

21 0.17 0.29 
1.19 1. 98 

22 0.72 0.36 
4.97 2.48 

Min MS: 13.046, 

I 2-472 

1. 45 20.00 61. 80 >10 
10.03 137.90 426.10 

2.00 20.00 61.80 >10 
l3.80 l37.90 426.10 

0.83 20.00 61. 80 >10 
5.74 l37.90 426.10 

0.63 20.00 61. 80 >10 
4.36 l37 . 90 426.10 

1. 33 20.00 61. 80 >10 
9.15 l37.90· 426.10 

1. 71 20.00 61. 80 
11.78 l37.90 426.10 

1. 74 20.00 61. 80 
12.01 l37.90 426.10 

0.46 20.00 61.(,0 >10 
3.17 137, 9K"26 'iO 
1.08 20.00 ~O 
7 '27-'.90 '26,10 

LocatXon'0 )mb~~n' Prn+Pb 
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Table 2-224. Load Combination 354, Fire at 150 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 115, 201, 211
Fire at 150 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 1.19
8.23

Pb Pm+Pb

1.70 2.90
11.73 19.97

Sm

20.00
137.90

Su

61.80
426.10

2 0.08 0.05 0.13 20.00 61.80
0.53 0.37 0.90 137.90 426.10

3 0.04 0.01 0.05 20.00 61.80
0.24 0.09 0.33 137.90 426.10

1.71 2.69 4.40 20.00 61.80
11.78 18.56 30.33 137.90 26.0

5 1.65 2.53 4.18 20.00 61\80

11.36 17.47 28.8~3 13-7. 90 426.1'0

6 0.61 1.02 1.63 2C0.00 61.80'
4.21 703 11>24 137.:9-0--4 426./10

>10

>10

7 0.34
2.35

61.80 >10
426.10

61.80 >108 0.34 .00
.90 426.10

9 .34 20.00 61.80
.36 137.90 426.10

>10

0.71 20.00 61.80
4.88 137.90 426.10

>10

0.16 0.43 20.00 61.80
1.12 2.97 137.90 426.10

>10

12 0.23 0.11 0.34 20.00 61.80
1.61 0.76 2.37 137.90 426.10

13 0.82 0.89 1.71 20.00 61.80
5.65 6.15 11.81 137.90 426.10

>10

>10
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Table 2-224. Load Combination 354, Fire at 150 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Load Cases: 115, 201, 211 
Fire at 150 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure. 414 kPa (60 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb Sm. Su 

1 1. 19 1. 70 2.90 20.00 61.80 
8.23 11.73 19.97 137.90 426.10 

2 0.08 0.05 0.13 20.00 61. 80 
0.53 0.37 0.90 137.90 426.10 

3 0.04 0.01 0.05 20.00 61. 80 >10 
0.24 0.09 0.33 137.90 426.10 

4 1.71 2.69 4.40 20.00~0 
11.78 18.56 30.33 137.90~.10 

5 1. 65 2.53' 4.18 20.00 61'.80 >10 
"-11. 36 17.47 28.8a 12) 90 426.1'0 

6 0.61 1 . 02 (.3 (2'0. 00 61 . 807 >10 
4.21 7.03 l'~7'90~'io 

7 0.34 0~.34 20~ 61.8C >10 

2. 35 ~. 01 . 2':'-3~V 426.10 

8 0.34 0~~0'3.' lO'oo 61. 80 >10 
2/.3-5 0.00 2. 3~I37. 90 426.10 

9 O.~~O.OG {34 20.00 61.80 >10 

2.35~01V·3E 137.90 426.10 

~0'49 O~ 0.71 20.00 61. 80 >10 

~ / 
3.40 1.48 4.88 137.90 426.10 

1~ Q~27 0.16 0.43 20.00 61. 80 >10 

~)5 1.12 2.97 137.90 426.10 

12 0.23 0.11 0.34 20.00 61. 80 >10 
1. 61 0.76 2.37 137.90 426.10 

13 0.82 0.89 1. 71 20.00 61. 80 >10 
5.65 6.15 11.81 137.90 426.10 
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14 0.81
5.58

15 1.35
9.34

16 0.36
2.51

17 0.28
1.95

18 0.51
3.53

19 0.74
5.13

20 0.73
5.04

21 0.17
1.19

22 0.72
4.97

0.64
4.45

0.65
4.46

0.47
3.23

0.35
2.40

0.81
5.62

0.97
6.65

1.01
6.97

0.29
1.98

0.36
2.48

1.45
10.03

2.00
13.80

0.83
5..74

0. 63
4.36

1.33
9.15

1.71
11.78

1.74
12.01

0.46
3.17

1.08
7.46

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426. 10'

>10

>10

>10

Min MS; 13.046, ." Pm+Pb

0
1 2-474
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14 0.81 0.64 
5.58 4.45 

15 1.35 0.65 
9.34 4.46 

16 0.36 0.47 
2.51 3.23 

17 0.28 0.35 
1. 95 2.40 

18 0.51 0.81 
3.53 5.62 

19 0.74 0.97 
5.13 6.65 

20 0.73 1. 01 
5.04 6.97 

21 0.17 0.29 
1.19 1. 98 

22 0.72 0.36 
4.97 2.48 

Min MS: 13.046, 

I 2-474 

1. 45 20.00 61. 80 >10 
10.03 137.90 426.10 

2.00 20.00 61. 80 >10 
13.80 137.90 426.10 

0.83 20.00 61. 80 >10 
5 .. 74 137.90 426.10 

0.63 20.00 61.80 >10 
4.36 137.90 426.10 0 
1. 33 20.00 61.80 >10 
9.15 137.90 426.10 

1. 71 20.00 61.80 
11.78 137.90 426.10 

1. 74 20.00 61. 80 
12.01 137.90 426.10 

20.00 61.(s0 0.46 >10 
3.17 137.9K"'Zj° 
1. 08 20.00 61. 80 

7'27.,..90 '26.10 

Locat±on'(9 )mb~"n' Prr\+Pb 
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Table 2-225. Load Combination 355, Fire at 180 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-050

Load Cases: 116, 201, 211
Fire at 180 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 414 kPa (60 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 1.19
8.23

Pb Pm+Pb Sm Su

1.70 2.90 20.00 61.80
11.73 19.97 137.90 426.10

2 0.08 0.05 0.13 20.00 61.80
0.53 0.37 0.90 137.90 426.10

3 0.04 0.01 0.05 20.00 61.80
0.24 0.09 0.33 137.90 426.10

4 1.71 2.69 4.40 20.00 61.80
11.78 18.56 30.33 137.90\426.10

5 1.65 2.53 4.18 20.00 61\80

11.36 17.47 28.83 13-7 90 426.1'q0

6 0.61 1.02 10.o63 2.00 61.80;
4.21 7.03 11.24 137,.90--_426./10

>10

7 0.34
2.35

61.80
426.10

>10

8 0.34 '0.00 61.80
7.90 426.10

>10

9 1.34 20.00 61.80
ý.36 137.90 426.10

>10

0.71 20.00 61.80
4.88 137.90 426.10

>10

0.16 0.43 20.00 61.80
1.12 2.97 137.90 426.10

>10

12 0.23 0.11 0.34 20.00 61.80
1.61 0.76 2.37 137.90 426.10

>10

13 0.82 0.89 1.71 20.00 61.80
5.65 6.15 11.81 137.90 426.10

>10
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Table 2-225. Load Combination 355, Fire at 180 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-050 

Load Cases: 116, 201, 211 
Fire at 180 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 414 kPa (60 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb Sm Su MS 

1 1.19 1. 70 2.90 20.00 61.80 >10 
8.23 11.73 19.97 137.90 426.10 

2 0.08 0.05 0.13 20.00 61. 80 
0.53 0.37 0.90 137.90 

3 0.04 0.01 0.05 20.00 
0.24 0.09 0.33 137.90 426.10 

4 1. 71 2.69 4.40 20.00~O· 
11. 78 18.56 30.33 137.90~.10 

5 1. 65 2.53 4.18 20.00 61'.80 
"-11. 36 17.47 28.8,3 U) 90 426.1'0 

6 0.61 1 . 02 10 3' (40 . 00 61 . 8 O~ >10 
4.21 7.03 11\24137 :'9'o~/fo 

7 0.34 ~.3~0~ 61.8C >10 

2.35 ~.01 2~~~ 426.10 

8 0.34 0~~0'34 2.0.00 61. 80 >10 
2/.35 0 . 0 0 2 . 3'5"-..,;I3 7 . 9 0 426.10 

9 O.~~O.O@ {34 20.00 61. 80 >10 

. 2.35~OlV·36 137.90 426.10 

(\;0.49 O~ 0.71 20.00 61. 80 >10 
~. / . 3.40 1.48 4.88 137.90 426.10 

1~ Q~27 0.16 0.43 20.00 61. 80 >10 

~)5 1.12 2.97 137.90 426.10 

12 0.23 0.11 0.34 20.00 61. 80 >10 
1. 61 0.76 2.37 137.90 426.10 

13 0.82 0.89 1. 71 20.00 61.80 >10 
5.65 6.15 11. 81 137.90 426.10 
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14 0.81 0.64 1.45
5.58 4.45 10.03

20.00 61.80
137.90 426.10

15 1.35 0.65 2.00 20.00 61.80
9.34 4.46 13.80 137.90 426.10

16 0.36 0.47 0.83 20.00 61.80
2.51 3.23 5.74 137.90 426.10

17 0.28 0.35 0.63 20.00 61.80
1.95 2.40 4.36 137.90 426.10

18 0.51 0.81 1.33 20.00 61.80
3.53 5.62 9.15 137.90 .426.10

19 0.74 0.97 1.71 20.00 61.80
5.13 6.65 11.78 137.90 426.10

>10

>10

>10

20 0.73 1.01 1.74 20.00 61.80
5.04 6.97 12.01 137.90 426.10'

21 0.17 0.29 0.46 20.00 61.801
1.19 1.98 3.17 137.90 /4,26.1-0

22 0.72 0.36 1.08 20.00? 61.80
4.97 2.48 7.46 137--9 426.10

Min MS: 13.046, Location: 4, Combnat Pm+Pb

12-476
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14 0.81 0.64 
5.58 4.45 

15 1. 35 0.65 
9.34 4.46 

16 0.36 0.47 
2.51 3.23 

17 0.28 0.35 
1. 95 2.40 

18 0.51 0.81 
3.53 5.62 

19 0.74 0.97 
5.13 6.65 

20 0.73 1. 01 
5.04 6.97 

21 0.17 0.29 
1.19 1. 98 

22 0.72 0.36 
4.97 2.48 

Min MS: 13.046, 

I 2-476 

1. 45 20.00 61. 80 >10 
10.03 137.90 426.10 

2.00 20.00 61. 80 >10 
13.80 137.90 426.10 

0.83 20.00 61. 80 >10 
5.74 137.90 426.10 

0.63 20.00 61. 80 >10 
4.36 137.90 426.10 0 
1. 33 20.00 61. 80 >10 
9.15 137.90 .426.10, 

1.71 20.00 61. 80 
11.78 137.90 426.10 

1. 74 20.00 61. 80 
12.01 137.90 426.10 

0.46 20. 00 61.~0 >10 
3.17 137. 9K"26 .CO 

1.08 20.00 ~O 
7.270..90 426.10 

Locat±on,<» )mb~~' Pm+Pb 
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2.10.2.3 Minimum Margins of Safety - Model AOS-050

Table 2-226 and Table 2-227 list the Model AOS-050 transport package Minimum Margins of Safety
(Min MS), for Normal and Hypothetical Accident conditions of transport, respectively.

Table 2-226. Min MS for Normal Conditions of Transport - Model AOS-050

LdCmb

101
102
103
104
105
106
107
215
216
217
221
222
223
231
232

LoadCases

101
104
103
101
105
101
105
215
216
216
221
222
223
231
232

201 211
201 211
201 211
201 202
201 202
201 203
201 203
101 201
101 201
104 201
101 201
101 201
101 201
102 201
102 201

0
0
0

211
211
211
211
211
211
211
211
211
211
211
211

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

5.8
2.1
2.6
5.5
5.5

Min MS Loc StrCmb

119E+00 4 Pmr+'Pb
64E+00 5 Pm+:Pb+Q

86E+00 5 Pm+Pb+Q

35E+00 4 < \\+b
35E+00 4 Pm+-Pb
~18E+00 4 Pm÷Pb

4. 918E+00
5 . 145E+001
1. 2855+'00
1. 285,E+00
5. 8-12E+00
5. 7175E+,00

Pm+ Pb
Pm+Pb
Pm+Pb

Table 2-227. Min MS for Hyl of Transport - Model AOS-050

Ld_Cmb

301
302
303,

LoadCa-ses

301 10 2X\k5ý2 211
302 102 20'1 21-1-
303 102 201/ 211
30\4 105 202 211
305\105 2022 2111 1\
3ý06 105 20'2 211
\20"4 10> 211 0
3\i1\1•0'1 201 211
311I 104 201 211

11. 201 211 0
112 201 211 0
113 201 211 0
114 201 211 0
115 201 211 0
116 201 211 0

0
0
0
0
0
0
0
0
0
0
0
0
0

Min MS

3.491E+00
8. 885E+00
3 318E+00
2 .818E+00

7. 495E+00
2. 537E+00
3. 028E+00
5. 885E-01
5. 885E-01
1. 305E+01
1 .305E+01
1 .305E+01
1. 305E+01
1. 305E+01
1. 305E+01

Loc

4
4
1
4
1
1
4

15
15

4

4
4
4
4
4

Str_Cmb

Pm+Pb
Pm+Pb

Pm
Pm+Pb
Pm+Pb

Pm
Pm+Pb

Pm
Pm

Pm+Pb
Pm+Pb
Pm+Pb
Pm+Pb
Pm+Pb
Pm+Pb
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2.10.2.3 Minimum Margins of Safety - Model AOS-OSO 

Table 2-226 and Table 2-227 list the Model AOS-050 transport package Minimum Margins of Safety 
(Min MS), for Normal and Hypothetical Accident conditions of transport, respectively. 

Table 2-226. Min MS for Normal Conditions of Transport - Model AOS-050 

101 
102 
103 
104 
105 
106 
107 
215 
216 
217 
221 
222 
223 
231 
232 

101 
104 
103 
101 
105 
101 
105 
215 
216 
216 
221 
222 
223 
231 
232 

Load_Cases 

----------
201 211 0 
201 211 0 
201 211 0 
201 202 211 
201 202 211 
201 203 211 
201 203 211 
101 201 211 
101 201 211 
104 201 211 
101 201 211 
101 201 211 
101 201 211 
102 201 211 
102 201 211 

Min MS Loe Str_Cmb 
------ -----7 

0 5.819E+00 4 P~+,Pb 
0 2.164E+00 5 Pm+:\.b+Q 
0 2.686E+00 5 Pm+Pb-(Q 
0 5.535E+00 4 ~~+Pb 
0 5.535E+00 4 Pm+~b 

0 4.918E+00 4 Pm+Pb 
0 
0 5.145E+00 4~Pb 
0 1. 285,;-~e~~5 Pm 
0 1.285E+PO 15 Pm 
0 5.8'{2E+PO 4 Pm+Bo 
0 5.~75E+pO 4~Em{'Pb 
0 5.408E+00~ Prh+Pb 
0 3>ob4E+OO~ Pm+Pb 

'\.\ 
0 1.032E+80 4 Pm+Pb 

() 
Table 2-227_ Min MS for Hypothetical'~den~itions of Transport - Model AOS-050 

Ld_Cmb Load Cases ~ V Min MS Loe Str_CrTIb 

---;~~ 301 ~~~~~;~ 3.4~~;:~~ 4 --;::;~ 
30~ ~ :02 102 2,0'1 2H~0 8. 885E+00 4 Pm+Pb 
30~ ~03 i~2 201~~1 0 3.318E+00 1 Pm 

~~.~\\~~~~~~\~~~~~~ ~ ~ :!~~::~~ ~ ~::~~ 
310 20'4 lOy 211 0 0 3. 028E+00 4 Pm+Pb 

. ~-11 h1~(n 201 211 0 5. 885E-01 15 Pm <
3~6 0~6 1Q~ ~);r2 211 0 2. 537E+00 1 Pm 

31~ 31'1 104 201 211 0 , 5. 885E-01 15 Pm 
3500~ ~ 1Y{ 201 211 0 0 1.305E+01 4 Pm+Pb 
351 112 201 211 0 0 1.305E+01 4 Pm+Pb 

'\. 
352 113 201 211 0 0 1.305E+01 4 Pm+Pb 
353 114 201 211 0 0 1.305E+01 4 Pm+Pb 
354 
355 

115 201 211 
116 201 211 

o 
o 

o 
o 

1.305E+01 
1.305E+01 

4 

4 
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2.10.2.4 Free Drop - Model AOS-050

4.

4. 77

50E,>

.7>>-

,,E, -

'E- -K

displace.-It (in)

Figure 2-43. Head-On Drop Force and Energy, 10-lb. Foam - Model AOS-050

.0

Z.OOECC$

47

7 ýýOiI I
2.50E+04

Figure 2-44. Side Drop Force and Energy, 10-lb. Foam - Model AOS-050
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2.10.3 Model AOS-165A Transport Package

This appendix presents the following information, specific to the Model AOS-1 65A transport package:

• Normal Conditions of Transport Stress Summary
and Comparisons with Allowable - Model AOS-1 65A

• Hypothetical Accident Conditions of Transport
Summary of Damages (Stresses) - Model AOS-165A

* Minimum Margins of Safety - Model AOS-1 65A

* Free Drop - Model AOS-165Aand AOS-165B

1 2-480
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2.10.3 Model AOS-165A Transport Package 

This appendix presents the following information, specific to the Model AOS-165A transport package: 
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• Normal Conditions of Transport Stress Summary 
and Comparisons with Allowable - Model AOS-165A 

• Hypothetical Accident Conditions of Transport 
Summary of Damages (Stresses) - Model AOS-165A 

• Minimum Margins of Safety - Model AOS-165A 

• Free Drop - Model AOS-165Aand AOS-165B 
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2.10.3.1 Normal Conditions of Transport Stress Summary
and Comparisons with Allowable - Model AOS-165A

Table 2-228 and Table 2-229 present Model AOS-165A transport package Load Cases and Load
Combinations, respectively, under Normal conditions of transport:

" Table 2-230 through Table 2-247 present Load Case test case output data. Comparisons
with allowable stress limits are included for Load Cases 101, 102, 103, 104, 105, and 106.

" Table 2-248 through Table 2-261 present Load Combination test case output data.

Table 2-228. Load Cases Associated with Allowable Stresses
under Normal Conditions of Transport - Model AOS-165A

Load Case Description Q

101 1 000 F Ambient, Maximum Decay Heat \ Tabte 2-2,30

102 100'F Ambient, Maximum Decay Heat, Maximum Insolation"' \TabieY231

103 -20'F Ambient, Zero Decay Heat, Zero Insolation A "" jTable 2-232

104 -40°F Ambient, Zero Decay Heat, Zero Insolation/ /Table 2-233

105 -40F Ambient, Maximum Decay Heat / Table 2-234

106 -20'F Ambient, Maximum Decay Heat Table 2-235

201 Maximum Internal Pressure, 1,517 kP<a'(220 psia) Table 2-236

202 Minimum External Pressure, 24 kPa (3.5,psia) Table 2-237

203 Maximum Increased ExternalPressu re, 140,kPa (20 pIsia) Table 2-238

204 Additional Increased External Pressure, 2MPa"(290 psiaP) Table 2-239

211 Fabrication Stress <2 'V Table 2-240

215 Compression Load (5x~weight>'/ Table 2-241

216 Rod Drop onto Cask \ Table 2-242

221 Forward5g/Vibration Inertia 1Load Table 2-243

222 Lateral(5g Vibraion Ine'tia-Load* Table 2-244
223 Vertical l0g Viratibn Inertia Load Table 2-245

___________ \ ._ _ _ __ _ _ _

231 /4ft. Head-9On Drop Table 2-246

232<" 30-ft.Head-9n Dropj'Impact Test, Normal Conditions Table 2-247

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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2.10.3.1 Normal Conditions of Transport Stress Summary 
• and Comparisons with Allowable - Model AOS-165A 

• 

• 

Table 2-228 and Table 2-229 present Model AOS-165A transport package Load Cases and Load 
Combinations, respectively, under Normal conditions of transport: 

• Table 2-230 through Table 2-247 present Load Case test case output data. Comparisons 
with allowable stress limits are included for Load Cases 101, 102, 103, 104, 105, and 106. 

• Table 2-248 through Table 2-261 present Load Combination test case output 

Table 2-228. Load Cases Associated with Allowable Stresses 
under Normal Conditions of Transport - Model AOS-16SA 

Case Description 

101 100°F Ambient, Maximum Decay Heat 

102 100°F Ambient, Maximum Decay Heat, Maximum In.,nll:o'tinn 

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

104 -40°F Ambient, Zero Decay Heat, Zero Insolatio 

105 -40°F Ambient, Maximum Decay Heat 

106 

201 

202 

203 Maximum Increased I"vt.Qrn<>1 

204 Additional Increased 

211 Fabrication Stress 

215 

216 

221 

222 

223 

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

Table 2-234 

Table 2-235 

Table 2-236 

Table 2-237 

Table 2-238 

Table 2-239 

Table 2-240 

Table 2-241 

Table 2-242 

Table 2-243 

Table 2-244 

Table 2-245 

Table 2-246 

Table 2-247 
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Table 2-229. Load Combinations Associated with Allowable Stresses
under Normal Conditions of Transport - Model AOS-165A

Load

Combination Load Cases Description Data

101 101,201,211 Hot Environment Table 2-248

102 104, 201, 211 Cold Environment Table 2-249

103 103, 201, 211 Increased External Pressure ZTabI'2-250

104 101,201,202, 211 Minimum External Pressure / / Table 2-25,1

105 105,201,202,211 Cold Environment with Maximum Decay Heat/ jTablý 2-2,52

106 101, 201, 203, 211 Maximum Pressure, Hot Environment Table 2-/253• ./

107 105, 201,203, 211 Maximum Pressure, Cold Environment Table'2-254

215 215,101,201,211 Compression Load Table 2-255

216 216,101, 201,211 Rod Drop Tabe•b,2256
217 216,104,201,211 Rod Drop, Cold Environment Table 2-257

221 221,101,201,211 Forward Vibration / Table 2-258
/

222 222, 101,201, 211 Lateral Vibration' Table 2-259
223 223, 101,201, 211 Vertical Vibration K. Table 2-260

231 231,102, 201, 211 4-ft. Head-OmnQrop Table 2-261

232a 232,102,201,211 Impact Test, Normal Condition

a. Load Combination 232 is documented only fodrith'e Model'AOS-O25 and AOS-050 transport packages,
and demonstrates compliance with the requirements of Reference [2.2], Paragraph 737.

)
I

)
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Table 2-229. Load Combinations Associated with Allowable Stresses 
under Normal Conditions of Transport - Model AOS-16SA 

Load 
Combination 

101 

102 

103 

104 

105 

106 

107 

215 

216 

217 

221 

222 

223 

231 

Load Cases 

101, 201, 211 

104,201,211 

103,201,211 

101,201,202,211 

105,201,202,211 

101,201,203,211 

105,201,203,211 

215,101,201,211 

216, 101, 201, 211 

216,104,201,211 

221,101,201,211 

222,101,201,211 

223,101,201,211 

231,102,201,211 

232,102,201,211 

Description Data 

Hot Environment Table 2-248 

Cold Environment Table 2-249 
,-~ 

Increased External Pressure /Table 2'"~50 

Minimum External Pressure / / Jab~e 2-25
1
1 

Cold Environment with Maximum Decay Hea( (Tablk 2-252 " ~ / / 

Maximum Pressure, Hot Environment A "'" . Table/2(253 

Maximum Pressure, Cold Environm,eht "'" "" Taple"2,254 

Compression Load "'- '" "Fable 2-255 "'- ,/ 
Rod Drop· 

Rod Drop, Cold Enviro,nn<~nt "'" '\ 1 Table 2-257 

Forward Vibration / r "'" ~ / Table 2-258 

Lateral Vibration; I "'" / / Table 2-259 

Vertical Vibratio~ L ~ 
A. I 

Table 2-260 

Table 2-261 

ImpactTest, No~al Condition / " 1 ____ 

a. Load Combination 232 is documented on/~forTtiiiModel'AOS-025 knd AOS-050 transport packages, 
and demonstrates compliance with the requirements 'of Reference [2':2], Paragraph 737. 

() V 
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Table 2-230. Load Case 101, 100'F Ambient, Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 5.1299E+02 -6.3961E+02 -5.9108E+02 1.1526E+03 2.1901E+03
3.5369E+00 -4.4100E+00 -4.0753E+00 7.9469E+00 1.510ý0E+01

2 6.7566E+02 -1.0384E+03 -2.4406E+02 1.7140E+03 3.036iE)+03
4.6585E+00 -7.1592E+00 -1.6827E+00 1.1818E+÷1 2\0933E+0-

3 4.9866E+02 -7.5854E+02 1.9419E+02 1.25727E-03 2,.506'E+03o
3.4382E+00 -5.2300E+00 1.3389E+00 8.6681E+00 1.7•I2'+•+01

4 1.0313E+03 -1.4423E+03 -3.7275E+02 E2.473<7+03 4.8950E+03
7.1107E+00 -9.9446E+00 -2.5700E+010 705E+01 3.3750E+01

5.1031E+02 -6.3376E+02 -6. 0557E+02 1.14IE+03 2/1641E+03
3.5185E+00 -4.3697E+00 -4.17512E+0b 7.8881Ei+-8O-.4921E+01

6 6.6751E+02 -I.0005E+03<I-.\67E+02 1.68 3.0081E+03
4.6023E+00 -6.8984E+00 -1.1559E±i00'-I-.150flE+01 2.0740E+01

7 3.9690E+03 -1.4215E+04 -,3.25x56E+03 1.8184E+04 3.5913E+04
2.7366E+01 -9.8011E+.01 -2.2447'E+01 1.2538E+02 2.4761E+02

8 3.78"71E+03 -5512.+04 -7.5717E,'-03 1.9299E+04 3.0544E+04
2.6111E+01 -1\0695E+0"2---5,.220.5E+01 1.3306E+02 2.1060E+02

9 5.86.645+02 -7.984 8E+03-1.0752E+04 8.5714E+03 1.0255E+04
4.0448E+00 -565053E+01 /7.4131E+01 5.9098E+01 7.0709E+01

10 -3.23,125'+2-2.8759E+03 -3.4282E+03 2.5528E+03 3.6404E+03
-2.2278E+00 -1/982,9E+01 -2.3637E+01 1.7601E+01 2.5100E+01

11 -3.3731E+02 -2 8591E+03 -3.5793E+03 2.5218E+03 3.5739E+03
-2.32,56E+00 -1.9713E+01 -2.4678E+01 1.7387E+01 2.4641E+01

1-2 -34505\+0 -2.8546E+03 -3.6505E+03 2.5141E+03 3.5551E+03
2\ 34>ý6E+00 -1.9682E+01 -2.5169E+01 1.7334E+01 2.4512E+01

13 2075E+02 -4.8138E+03 -8.2300E+02 4.5331E+03 8.6731E+03
-1.9357E+00 -3.3190E+01 -5.6744E+00 3.1254E+01 5.9799E+01

14 -1.2202E+03 -5.8850E+03 -3.0486E+03 4.6648E+03 2.2495E+03
-8.4127E+00 -4.0575E+01 -2.1019E+01 3.2163E+01 1.5510E+01

15 1.3743E+01 -7.0154E+03 -6.9646E+03 7.0291E+03 2.6068E+03
9.4752E-02 -4.8369E+01 -4.8019E+01 4.8464E+01 1.7974E+01
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Table 2-230. Load Case 101, 100°F Ambient, Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-16SA 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

stress (psi/MPa) 

Pm Pb 

5.1299E+02 -6.3961E+02 -5.9108E+02 1.1526E+03 2.1J01E+03 
3.5369E+00 -4.4100E+00 -4.0753E+00 7.9469E+00 1.5100E+Ol 

6.7566E+02 -1.0384E+03 -2.4406E+02 1.7140E+03 ~03~~:;03 
4.6585E+00 -7.1592E+00 -1.6827E+00 1.1818E+0.1 2'.~3E+0;r 

4.9866E+02 -7. 5854E+02 1.9419E+02 1. 257t.0~2'. 506'§jE+~~ 
3.4382E+00 -5. 2300E+00 1. 3389E+00 ~8' 668'E:;"'\' :-7'\'),~ 
1.0313E+03 -1.4423E+03 -3.7275E+02 2.473QE+03 4.8950E+03 
7.1107E+00 -9. 9446E+00 -2. 57 0

7
0 E+ 01

1
0 ~055'E+Ol j. 3750E+Ol 

-~ "--./ / 
5 .1031E+02 -6. 3376E+02 -6. 055'\7E+OQ 1.14;UE+03 2/.1641E+03 
3.5185E+00 -4. 3697E+00 -4.1752E+0'o 7. 8881Eor'00-----1. 4921E+Ol 

6.6751E+02 -1. 0005E+03~'JE+0~03 3. 0081E+03 

4.6023E+00 -6.8984E+00 -1~59E~+00~,~/tE+Ol 2.0740E+Ol 

3.9690E+03 -1. 42/1~.3. 25'56E+03 1.8184E+04 3. 5913E+04 
/' \" 

2. 7366E+Ol /8011E+oOl ~+Ol. 1.2538E+02 2. 4761E+02 

3.7B71E+03 ~.55~E!o4 -7.5717J~03 1.9299E+04 3.0544E+04 
2. 6111E+Ol -1'.~5E+Q'2---5,. 220,5E+Ol 1.3306E+02 2.1060E+02 

5.86.6'4E+-02 -7. 984'8E+~'1 ~2E+04 8. 5714E+03 1.0255E+04 
/' .............. " ~ 4.0448E+00 -5-.5053E+V -7. 4131E+Ol 5. 9098E+Ol 7. 0709E+Ol 

-3. ~'12~/-2. ~03 -3. 4282E+03 2. 5528E+03 3. 6404E+03 
\ \ / 

-2. 227,\E+0'01!9'82,9E+Ol -2. 3637E+Ol 1.7601E+Ol 2. 5100E+Ol 

11 -3.3731E+02 -2.8591E+03 -3.5793E+03 2.5218E+03 3.5739E+03 

~2: :32'56E\~,~/)1. 9713E+Ol -2. 467BE+Ol 1.7387E+Ol 2. 4641E+Ol 

~2 . ~~~~02 -2.8546E+03 -3.6505E+03 2.5141E+03 3.5551E+03 

~-:l\ 341.6E+00 -1. 9682E+01 -2. 5169E+01 1. 7334E+01 2.4512E+01 

13>'G~075E+02 -4.8138E+03 -8.2300E+02 4.5331E+03 8.6731E+03 
-1.9357E+00 -3.3190E+Ol -5.6744E+00 3.1254E+Ol 5.9799E+Ol 

14 -1.2202E+03 -5.8850E+03 -3.0486E+03 4.6648E+03 2.2495E+03 
-8.4127E+00 -4.0575E+Ol -2.1019E+Ol 3.2163E+Ol 

15 1.3743E+Ol -7.0154E+03 -6.9646E+03 7.0291E+03 
9.4752E-02 -4.8369E+Ol -4.8019E+Ol 4.8464E+Ol 
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1.5510E+Ol 

2.6068E+03 
1.7974E+Ol 
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16 -5.5915E+02 -8.4956E+03 -5.6261E+02 7.9364E+03 4.4001E+03

-3.8552E+00 -5.8575E+01 -3.8790E+00 5 .4720E+01 3.0338E+01

17 -5.9881E+02
-4.1286E+00

18 -3.7023E+00
-2.5526E-02

19 8.2377E+00
5.6797E-02

20 5.5707E+01
3.8408E-01

21 5.2927E+02
3.6492E+00

22 1.2036E+01
8.2988E-02

23 -7.8275E+01
-5.3969E-01

24 6.5232E-01
4.4976E-03

25 -5.8653E+00
-4.0440E-02

-7.3938E+03
-5.0979E+01

-2.3540E+02
-1.6230E+00

-7.8489E+01

-5.4116E-01

-9.3396E+01
-6.4395E-01

-6.5110E+02

-4.4891E+00

-1.4703E+03
-1.0138E+01

-3.9418E+03

-2.7178E+01

-8.3286E+02
- 5. 7423E*-0-0

-1. 2'301E±03

6.7546E+02

4. 6571E+00

-2.3143E+02
-1.5957E+00

2.0242E+02
1.3956E+00

1. 9280E+01
1.3293E-01

4.0999E+03
2.8268E+01

5.3138E+013
3. 6637E+0,1

1. 367C8E+013

6.7950E+03 4.8243E+03
4.6850E+01 3.3262E+01

2.3170E+02 4.4466E+01
1.5975E+00 3.0658E-01

8.6726E+01 1.5088E+02
5.9796E-01 1040-Y3+00

1.4910E+02 3634E+0

1.0280E+00 9845+003E-

1. 1804E\+03\ 1.2ý7ý3E±03
\ \

8$1.3 8 3E+ 00 8.59'96E+O.

<1.4\824E+03 3.0233E+02
1>'0221E+0-1-/ 2.08/45E+00

3.8636E_-+03L--,6. 3755E+01
-2..6638E+01 4.3957E-01

-3351'E+02 6.8662E+02
5.7'4'68E+00 4.7341E+00

1.2242E+03 7.1074E+02
8.4406E+00 4.9004E+00
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17 

18 

19 

20 

21 

22 

23 

24 

25 
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-5.5915E+02 -8.4956E+03 -5.6261E+02 7.9364E+03 4.4001E+03 
-3.8552E+00 -5.8575E+01 -3.8790E+00 5.4720E+01 3.0338E+01 

-5.9881E+02 -7.3938E+03 6.7546E+02 6.7950E+03 4.8243E+03 
-4.1286E+00 -5.0979E+01 4.6571E+00 4.6850E+01 3.3262E+01 

-3.7023E+00 -2.3540E+02 -2.3143E+02 2.3170E+02 4.4466E+01 
-2.5526E-02 -1.6230E+00 -1.5957E+00 1.5975E+00 3.0658E-01 

8.2377E+00 -7.8489E+01 2.0242E+02 8.6726E+01 1.5'088E+02 
5.6797E-02 -5.4116E-01 1.3956E+00 5.9796E-01 Y.04 O'3UO 0 < V 5.5707E+01 -9.3396E+01 1.9280E+01 1.4910E+02 1,,3634E+02 
3.8408E-01 -6.4395E-01 1.3293E-01 /' / 

1.0280E+00~:!i.o03E-O\L 

5.2927E+02 -6.5110E+02 4. 0999E+03 1.180~D3 1. 2~'\0~> ' "-3.64~2E+00 -4.4891E+00 2. 8268E+01 8~1383E+00,,\. 59'.96E+O.o 

1.2036E+01 -1.4703E+03 5. 3138E+Oe <.. 4~E+03 3. 02~3E+02 
8.2988E-02 -1.0138E+01 3.6637E{0!1 1':0221E;0.1-A. 08~5E+00 

-7.8275E+01 -3.9418E+03 1. 367(sE+0~ 3. 8~B+_03 ______ G755E+01 
-5.3969E-01 -2.7178E+01 9">4305E+00-2 .. 6638E+01 4.3957E-01 

-8.3286E+02<:8.2~E+02~~02 6.5232E-01 6.8662E+02 

~' / 4.4976E-03 -5. 77;1--0.0\5. 7185E+00 5. 7'4'68E+00 4.7341E+00 

-5.8653E+00 -1.2·30m,03 -1. 2253E+0~1. 2242E+03 7.1074E+02 
-4.0440E-02 -8(48~0 ~_.4481~~O 8.4406E+00 4.9004E+00 
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Allowable Stress for Load Case 101

LOC Tmax Tave Sm Sy Su
(degF) (degF) (ksi) (ksi) (ksi)

1 521.15 515.87 17.40 19.40 59.20
2 537.51 528.61 17.40 19.40 59.20
3 500.47 484.92 18.70 20.70 59.70
4 538.52 520.15 17.40 19.40 59.20

5 522.11 516.83 17.40 19.40 59.20

6 538.40 529.59 17.40 19.40 59.20
7 561.94 560.34 17.40 19.40 59.20
8 585.88 581.49 17.40 19.40 59.20
9 599.23 594.31 17.40 19.40 59.20

10 624.94 612.87 16.40 18.40 59.20
11 625.28 613.23 16.40 18.40 5,9N20
12 624.91 612.84 16.40 18.40 59s.20

13 615.29 602.95 16.40 18.40 <\59.20

14 622.76 601.03 16.40 18.40/ 59%20
15 652.64 626.74 16.40 18 40 59.2*0

16 580.09 573.14 17.40 19 40' L5-9 .2 0II

17 565.75 563.29 17.40 49.0 5-9.20

18 570.27 569.44 17 .40 5. S20

19 568.11 566.72 17.40 19.40 59 20
20 569.58 567.77 17mo. < 19.40 59220 /.; - 199 402'0

21 574.37 573.14 1,7.40 o 9 40ý 59.20
22 577.03 575.48 /17.40 1 .4 59.20
23 610.87 603.24 1,6.40 18.40 59.20

24 552.52 551.03 1,\7,e 19.487 59.20
25 556.24 554.94 17.40 19.4,0 59.20
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Allowable Stress for Load Case 101 
----------------------------------

LOC Tmax Tave Sm Sy Su 
(deg_F) (deg_F) (ksi) (ksi) (ksi) 
------- -------

1 521.15 515.87 17.40 19.40 59.20 
2 537.51 528.61· 17.40 19.40 59.20 
3 500.47 484.92 18.70 20.70 59.70 
4 538.52 520.15 17.40 19.40 59.20 
5 522.11 516.£l3 17.40 19.40 59.20 
6 538.40 529.59 17.40 19.40 59.20 
7 561.94 560.34 17.40 19.40 59.20 
8 585.88 581. 49 17.40 19.40 59.20 
9 599.23 594.31 17.40 19.40 59.20 

10 624.94 612.87 16.40 18.40 59.20 
11 625.28 613 .23 16.40 18.40 5'~20 
12 624.91 612.84 16.40 18.40 <59.1'0 
13 615.29 602.95 16.40 18.401J~20 
14 622.76 601. 03 16.40 18.40. 59'.~0 

652.64 626.74 16.40 18.ijO 59.2'0 15 19.~~. 59.20 16 580.09 573.14 17.40 
17 565.75 563.29 17.40 ~ro 5~~ 
18 570.27 569.44 17.40 . . 19,. 4 0 5 9 . 2 0 

'J 
19 568.11 566.72 17.40 . 19.4IT 59.20 
20 569.58 
21 574.37 573.14 1'7.40 . 19,\40 59.20 
22 577.03 575.48/t:-'_4-9. 19"0 59.20 
23 610.87 6 0 3 . 2 4 . 1'6 . 4 0 18 . 4 0 59.20 
24 552.52 

( I. 
59.20 551.03 1'70'40 19. 4''} 

25 556.24 554.94 17.40~~0 59.20 
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Table 2-231. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation,
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigmal Sigma_2 Sigma_3 Pm Pb

1 4.9781E+02 -6.2151E+02 -5.7320E+02 1.1193E+03 2.12,99E+03
3.4323E+00 -4.2852E+00 -3.9520E+00 7.7174E+00 1.4685E+01

2 6.5851E+02 -1.0367E+03 -2.3773E+02 1.6952E+03 <.02<15,E)+0'3
4.5403E+00 -7.1480E+00 -1.6391E+00 1.16885+0.1 2'.0833E+01

3 4.9592E+02 -7.5182E+02 1.7687E+02 1.2477E+03 2,.490,0E+03S\ \ \

3.4192E+00 -5.1836E+00 1.2195E+00 8.6029E+00 1.7168E+01

03.44239E+0004 1.0214E+03 -1.4154E+03 -3.69215+02ý 2.436,8E+"\4.17E0

7.0423E+00 -9.7590E+00 -2.5456E+010 1. 6801E+01 3.3231E+01

S 4.9527E+02 -6.1575E+02 -5.8726E+0 2 1.110+03 2.1 036E+03
3.4147E+00 -4.2455E+00 -4.049\0E+0 D 7.6602E+80 1.4504E+01

6 6.6081E+02 -9.7866E+02<-1.641•8E+02 1.6395E+03 2.9461E+03/+

4.5561E+00 -6.7476E+00 3I.320E+0OŽ--'_-ý.130+01 2.0313E+01

4.13875+03 '1.44/6E+04 -3.34'68E+03 1.8585E+04 3.6697E+04

2.8535E+01 -9.9601E-+•01 -2.3076E+01 1.2814E+02 2.5302E+02

8 3.9402E+03 z. 5718E±04 -7.6257Ez703 1.9658E+04 3.1101E404
2.7167E+01 -1\0837E+0"2---5%.25Z7E+01 1.3554E+02 2.1443E+02

9 5.949/6E+ .2 -8.135,7E 1.0927E+04 8.7307E+03 1.0585E+04
4.,621E+06 -5.6094E+O 27.5340E+01 6.0196E+01 7.2981E+01

10 -3.63ý8E5+,02ý/ý2. 91605E+03-3.73405+03 2.5525E+03 3.5906E+03
-2.50615+G0 -2*/0'105E+01 -2.5745E+01 1.75995E+01 2.4756E+01

11 -3.'7828E+02 -2.8984E+03 -3.8853E+03 2.5201E+03 3.5207E+03
-2_30.8130E0 -1.9984E+01 -2.6788E+01 1.7376E+01 2.4274E+01

1"2 -3.8.130E+02 -2.8941E+03 -3.9598E+03 2.5128E+03 3.5030E+03
-2\.69.A+00 -1.9954E+01 -2.7302E+01 1.7325E+01 2.4152E+01

13ý -31567+02 -4.8487E+03 -1.0147E+03 4.5131E+03 8.5598E+03

-2.3143E+00 -3.3431-+01-6.99605+00 3.1116E+01 5.90175+01

14 -1.2211E+03 -5.9080E+03 -3.1048E+03 4.6869E+03 2.3565E+03
-8.4190E+00 -4.0734E+01 -2.1407E+01 3.2315E+01 1.62485+01

15 1.3263E+01 -7.0308E+03 -6.9808E+03 7.0441E+03 2.7131E+03
9.1446E-02 -4.8476E+01 -4.8131E+01 4.8567E+01 1.8706E+01
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Table 2-231. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation, 
Normal Conditions of Transport - Model AOS-16SA 

Stress (psi/MPa) 

Location Pm Pb 

I 2-486 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

4.9781E+02 -6.2151E+02 -5.7320E+02 1.1193E+03 2.1239E+03 
3.4323E+00 -4.2852E+00 -3.9520E+00 7.7174E+00 1.4685E+01 

6.5851E+02 -1. 03 67E+03 - 2.377 3E+02 1. 6952E+ 03 {. 02 '~)O J 

4.5403E+00 -7.1480E+00 -1. 6391E+00 1.1687o.\2'.~3E+0;r 

4.9592E+02 -7. 5182E+02 1.7687E+02 1.24 77E+03 2,. 490'OE+~~ 
3.4192E+00 -5.1836E+00 1.2195E+00 8.6029E~QO 1~A168)+~ 

1.0214E+03 -1.4154E+03 -3. 6921E+02 06'8~+0~~. 8J,7E+03 
7.0423E+00 -9. 7590E+00 -2. 5457°10 1~01E~3. 3231E+01 

4.9527E+02 -6.1575E+02 -5.872\6E+OP 1.11h~+03~2.~36E+03 
3.4147E+00 -4.2455E+00 -4.0490E+00 7.6602E+00~~~~4E+01 
6.6081E+02 -9. 7866E+02~1. 641-?E+0~03 2. 9461E+03 

. /. 
4.5561E+00 -6.74 76E+00 -:J.. .1320E+00---L~,4E+01 2. 0313E+01 

4.1387E+03 -1. 444~'3~'68E~03 1.8585E+04 3. 6697E+04 
/. \ "-

2.8535E+01 -:/9601B+,01 -2. 3076'E+01 1.2814E+02 2. 5302E+02 

3.9402E+03 ~.57~E~4 ~+03 1.9658E+04 3.1101E+04 
2.7167E+01 -1'. 0837E+O'2---5_~E+01 1.3554E+02 2.1443E+02 

5.94,9'"6E+-e.2 -8 .~.q~+~'l. 0927E+04 8. 7307E+03 1.0585E+04 

4 . ~21~5 •. ~~7 . 5 J 4 OE+O 1 6. 0196E+01 7 .29 81E+01 

-3. 63~8E.p'~2/-2. 9160J+03 -3. 7340E+03 2. 5525E+03 3. 5906E+03 
-2, 506\E+0{) 1/0'1-0,5E+01 -2. 5745E+01 1.7599E+01 2. 4756E+01 

-3.7828E+02 52.8984E+03 -3.8853E+03 2.5201E+03 3.5207E+03 
~;: 6'o.slE\~,~-1. 9984E+01 -2. 6788E+01 1.7376E+01 2. 4274E+01 

N \~8'1~02 -2. 8941E+03 -3. 9598E+03 2. 5128E+03 3. 5030E+03 
~ ~ -2\ 62'9,oE+00 -1.9954E+01 -2. 7302E+01 1.7325E+01 2. 4152E+01 

~~> 'J~567E+02 -4.8487E+03 -1.0147E+03 4.5131E+03 8.5598E+03 
-2.3143E+00 -3.3431E+01. -6.9960E+00 3.1116E+01 5.9017E+01 

14 -1.2211E+03 -5.9080E+03 -3.1048E+03 4.6869E+03 2.3565E+03 
-8.4190E+00 -4.0734E+01 -2.1407E+01 3.2315E+01 .1.6248E+01 

15 1.3263E+01 -7.0308E+03 -6.9808E+03 7.0441E+03 2.7131E+03 
9.1446E-02 -4.8476E+01 -4.8131E+01 4.8567E+01 1.8706E+01 
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16 -5.4506E+02
-3.7581E+00

17 -5.9831E+02
-4.1252E+00

18 -3.9673E+00
-2.7353E-02

19 7.6825E+00
5.2969E-02

20 5.4854E+01
3.7821E-01

21 5.2463E+02
3.6172E+00

22 9.5391E+00
6.5770E-02

23 -7.5627E+01
-5.2143E-01

24 6.9320E-01
4.7795E-03

25 -6.0811E+00
-4.1928E-02

-8.5083E+03
-5.8663E+01

-7.4133E+03
-5.1113E+01

-2.3634E+02
-1.6295E+00

-7.8894E+01
-5.4395E-01

-9.2749E+01
-6.3948E-01

-6.4734E+02
-4.4633E+00

-1.4593E+03
-1.0061E+01

-3.:9042E+03
-2.6919E+01

-6.0142E+02
-4.1467E+00

6. 1990E+02
4. 2741E+00

-2.3211E+02
-1.6004E+00

2 .0143E+02

1.3888E+00

2. 1366E+01
1. 4732E-01

4.0675E+03
2 . 8045E+01

5.2579E+013
3 .36252E+0'1

1 . 344C8E+0'3I

7.9632E+03 4.3946E+03
5.4905E+01 3.0300E+01

6.8150E+03 5.0039E+03
4.6988E+01 3.4500E+01

2.3237E+02 3.5773E+01
1.6022E+00 2.4665E-01

8.6576E+01 1.5192E+02
5.9692E-01 2.48750E-01

<
1.94760E+02 7.0185E+0
1.0177E+00 9.2,279E-0'1

117 2 0 E\03\ 1.332E+03
N \ 0

'.6805E+00 8.50825E+00

1.46\88E+03 3.840E+02
80127E+0701 4.71955E+00

3. 8286E-+WQ3----'4 . 1345E+01
-2-.6397E+01 2.8506E-01

8.1921'E+02 7.0185E+02
5.6-4183E+00 4.8391E+00

>1.1991E+03 6.8740E+02
8.2674E+00 4.7394E+00

-5.64351
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16 -5.4506E+02 -8.5083E+03 -6.0142E+02 7.9632E+03 4.3946E+03 
-3.7581E+OO -5.8663E+01 -4.1467E+OO 5.4905E+01 3.0300E+01 

17 -5.9831E+02 -7.4133E+03 6.1990E+02 6.8150E+03 5.0039E+03 
-4.1252E+OO -5.1113E+01 4.2741E+OO 4.6988E+01 3.4500E+01 

18 -3.9673E+00 -2.3634E+02 -2.3211E+02 2.3237E+02 3.5773E+01 
-2.7353E-02 -1.6295E+00 -1.6004E+00 1.6022E+00 2.4665E-01 

19 7.6825E+00 -7.8894E+01 2.0143E+02 8.6576E+01 1. S'192E+02 
5.2969E-02 -5.4395E-01 1.3888E+00 5.9692E-01 /0 47,5UO0 < V, 

20 5.4854E+01 -9.2749E+01 2.1366E+01 1.4760E+02 1~3384E+02 

3.7821E-01 -6.3948E-01 1.4732E-01 /." / 
1. 0177E+00~~Q79E-0-;L 

21 5.2463E+02 -6.4734E+02 4.0675E+03 1.172~D3 l.Q~~03> 
" " 3.6172E+00 -4.4633E+00 2. 8045E+01 8~0~E+00\. 50'~5E+G.O 

22 9.5391E+OO -1.4593E+03 5. 2579E+Oe <.. 4688E+03 3.1843E+02 
6.5770E-02 -1.0061E+01 3.6252E{0!1 1:"0 127E>O-1--A .19,55E+00 

23 -7.5627E+01 -3:9042E+03 1. 344(sE+O~ 3. 8~E+_0.3 ________ G345E+01 
-5.2143E-01 -2. 6919E+01 9-:'272BE+00--2_.~01 2. 8506E-01 

24 6.9320E-01 -8.1852E+02<:8.1~E+02~192XE+02 7.0185E+02 

~' / 
4.7795E-03 -5.6435Kt--0.0 -5. 6197E+00 5. 6-4'83E+00 4.8391E+00 

25 -6.0811E+OO -1.2.oG:+03 \ .20 05E+0 ~1 .19 91E+03 6.8740E+02 
-4.1928E-02 / /'" I ).., 4.7394E+OO -8.30V O -f} .. 2770E+~0 8. 2674E+OO 
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Allowable Stress for Load Case 102

LOC Tmax Tave Sm Sy Su
(degF) (deg_F) (ksi) (ksi) (ksi)

1 560.23 554.98 17.40 19.40 59.20
2 576.40 567.63 17.40 19.40 59.20

3 540.16 524.96 17.40 19.40 59.20
4 577.49 559.47 17.40 19.40 59.20
5 561.12 555.88 17.40 19.40 59.20

6 577.24 568.53 17.40 19.40 59.20

7 600.51 598.97 17.40 19.40 59 20
8 624.19 619.85 16.40 18.40 59.20

9 637.33 632.47 16.40 18.40 59.20
10 662.54 650.65 16.10 18.00 59.20

11 662.89 651.03 16.10 18.00 ,59'\20
12 662.51 650.62 16.10 18.00 <59.28
13 653.14 640.99 16.40 18.40/ 59.20

14 660.62 639.24 16.40 18.40 59\ k20
15 690.20 664.71 16.10 18.6'0 59.2,0 /5
16 618.61 611.75 16.40 18.140 59.20

17 604.44 602.00 16.40 18 40 59.20
18 608.23 607.42 16.40 8.40 5920

19 606.06 604.70 16.40 18.40 59.20

20 607.52 605.73 16 4.0 • 18.40 59.2'0
21 612.47 611.22 126.40 18 .40 59.20

22 615.20 613.63 16-AO 18.40 59.20
23 648.65 641.13 1,6.40 18.40 59.20

24 591.19 589.73/ 1,7,4 1940 592
25 594.85 593.58 17.40 19.410 59.20
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LOC 

1 
2 
3 
4 
5 
6 
7 
8 
9 

.10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

I 2-488 

Allowable Stress for Load Case 102 
----------------------------------

Tmax 
(deg_F) 
-------

560.23 
576.40 
540.16 
577.49 
561.12 
577.24 
600.51 
624.19 
637.33 
662.54 
662.89 
662.51 
653.14 
660.62 
690.20 
618.61 
604.44 
608.23 
606.06 
607.52 
612.47 
615.20 
648.65 
591.19 
594.85 

Tave Sm Sy SU 
(deg_F) (ksi) (ksi) (ksi) 
-------

554.98 17.40 19.40 59.20 
567.63 17.40 19.40 59.20 
524.96 17.40 19.40 59.20 
559.47 17.40 19.40 59.20 
555.88 17.40 19.40 59.20 
568.53 17.40 19.40 59.20 
598.97 17.40 19.40 59.20 
619.85 16.40 18.40 59.20 
632.47 16.40 18.40 59.20 
650.65 16.10 18.00 59.20 
651.03 16.10 18.00 5'~20 
650.62 16.10 18 . 00 <59 . 2'0 
640.99 16.40 1B"401J~"20 
639.24 16.40 18. 40 59".~0 

664.71 16.10 1B "\60 59" 20 
611.75 16.40 18.40 59.20 
602.00 16.40 18.~0 59.20 
607.42 16.40 18'~0 59~ 
604.70 16.40 18.40 59.20 

611.22 ~6.40 18~40 59.20 

613" 63/:L40 1B" 40 59.20 
/' "-

641.13 ~6.4Q 18.40 59.20 
' I. 589.73 1'\7v 40 19. 4"0> 59.20 

593.58 17.40~4'0 59.20 
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Table 2-232. Load Case 103, -20°F Ambient, Zero Decay Heat, Zero Insolation,
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location

1

Sigma_1

1.2955E+00
8.9325E-03

Sigma_2

-5.8856E-01
-4.0580E-03

Sigma_3

1. 0962E-01
7.5579E-04

Pm Pb

2 6.7981E+01 -3.8560E+00 -2.0932E+01
4.6871E-01 -2.6586E-02 -1.4432E-01

3 5.2497E-01 -6.5153E-03 -2.8152E-01
3.6195E-03 -4.4921E-05 -1.9410E-03

4 7.1685E+01 -8.7670E-02 7.2898E-01< 7.177,2E+01
4.9425E-01 -6.0447E-04 5.0262E-013 4.9485E-01

5 1.3834E+00 -6.6108E-01 1 -260ý8E-0111 2.0\445E+Q0

9.5385E-03 -4.5580E-03 8.693\2E-014 1.4096'EO=-2-

6 7.4593E+01 -1.2611E+00 -2.298,E+01 7.5854E+01
5.1430E-01.-8.6946E-03 5850E-0O ---5ý.229,9E-01

7 2.7423E+03 -1.6986E+03 -1.03'84E+02 4.4409E+03
1.8908E+01 1I.1711E-+01-, 154E01 3.0619E+01

8 4.064-1E+03 7.812E)+03 -1.2993El±O2 5.8743E+03
o/

2.8021E+01 -1\2481E+017-•-..9 58,4E-01 4.0502E+01

9 2.52.01E-0-3 -1.8570E+02 7.3407E+02 2.7058E+03/ • 0/
1 r7376E+01 -1--..2804E+00 5.0612E+00 1.8656E+01

10 1. 1473E-s-03 1.3042E-01 -3.2466E+01 1.1472E+03

7.9106E+0,0 8!9"9,2,0E-04 -2.2384E-01 7.9097E+00

11 1.1458E+03 8.1314E-03 1.3526E+00 1.1458E+03
7.ý0•02Eý+00 5.6064E-05 9.3260E-03 7.9001E+00

'12 \ 1.1464E+03 5.6746E-03 -2.0644E+01 1.1464E+03
7\.90,45E+00 3.9125E-05 -1.4234E-01 7.9044E+00

13 .)1749E+03 -1.7996E+02 6.4403E+02 1.3549E+03
8.1010E+00 .- 1.2408E+00 4.4404E+00 9.3417E+00

14 3.4310E+02 -3.9835E+02 9.2246E+01 7.4145E+02

4 .0064E+01

2. 7623E-01

9. 2018E+03
6 .3444E+01

8. 1054E+03
5. 5884E+01

4. 5431E+03
3. 1323E+01

3.4729E+01
2 .3945E-01

2.3045E-01
1.5889E-03

1.4436E+01
9. 9531E-02

8.9643E+02
6. 1807E+00

5.2607E+02
3.6271E+00

1.2308E+03
8.4857E+00

2.3656E+00 -2.7465E+00 6.3602E-01

8. 5127E+01
5.8693E-01

5.1121E+00

6. 1595E+02
4.2468E+00

15 1.5736E+02 -4.5859E+02
1.0850E+00 -3.1619E+00
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Table 2-232. Load Case 103, -20°F Ambient, Zero Decay Heat, Zero Insolation, 
Normal Conditions of Transport - Model AOS-16SA 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

1.2955E+00 -5.8856E-01 1.0962E-01 1.8841E+00 3.1684E+00 
8.9325E-03 -4.0580E-03 7.5579E-04 1.2990E-02 ~1852E-02 

6.7981E+01 -3.8560E+OO -2.0932E+01 7.1837E+01 ~.90~g)Ol 
4.6871E-01 -2.6586E-02 -1.4432E-01 4.9530E-e~ 2,0061E-Ot 

5.2497E-01 -6. 5153E-03 -2. 8152E-01 5. 314tO~ ~'O.('-~ 
3.6195E-03 -4.4921E-05 -1.9410E-03 3.6644E~G3 2.0525E# 

7.1685E+01 -8. 7670E-02 7. 2898E-01 0,7-2E+0~6. OJ3E+00 
\: • ~:~ " \ I 

4.9425E-01 -6.0447E-04 5.026~eB ~.9485E~4.1998E-02 

1.3834E+OO -6. 6108E-01 1.2608E-0!1 2 ~5E+00J3. !s25E+00 
9.5385E-03 -4. 5580E-03 8. 693bE-ok 1. 4096E""0~~~~~4E-02 
7.4593E+01 -1.2611E+OO~81E+0~01 4.0064E+01 

5.1430E-01 -8. 6946E-03 -;L~50E~-Oil:---"'5_~/9E-01 2. 7623E-01 

2.7423E+03 -1. 6~8~'1. 03'84E+02 4. 4409E+03 9. 2018E+03 
/- \ "-

1. 8908E+01 7I7(E+.01 -~E-01 3. 0619E+01 6. 3444E+01 

4.0641E+03 ~.8102EIcl3 -1.29937'1-02 5.8743E+03 8.1054E+03 
2. 8021E+01 -1,,-.~lE+Q'1--.8.~'4E-01 4. 0502E+01 5. 5884E+01 

2. 52,e~0.3 -1. 857'OE+~2 7. 3407E+02 2. 7058E+03 4. 5431E+03 

/ ----" . 
1.\76E+01 -1--.. 2804E+00 5. 0612E+00 1.8656E+01 3.1323E+01 

1.14\3~1.~01 -3.2466E+01 1.1472E+03 3.4729E+01 
7 . 910\E+~0,e 8 !9'9-2.0E-04 -2. 2384E-01 7. 9097E+00 2. 3945E-01 

11 1.1458E+03 8.1314E-03 1.3526E+00 1.1458E+03 2.3045E-01 
~;: 9'o,02E\OO 5. 6064E-05 9. 3260E-03 7. 9001E+OO 1.5889E-03 

~2 ~~1~~03 5.6746E-03 -2.0644E+01 1.1464E+03 1.4436E+01 
~ ~ 7\ 90~.5'E+00 3. 9125E-05 -1.4234E-01 7. 9044E+00 9. 9531E-02 , ~~> 1~749E+03 -1.7996E+02 6.4403E+02 1.3549E+03 8.9643E+02 

8.1010E+00 -1.2408E+00 4.4404E+OO 9.3417E+00 6.1807E+00 

14 3.4310E+02 -3.9835E+02 9.2246E+01 7.4145E+02 5.2607E+02 
2.3656E+00 -2.7465E+00 6.3602E-01 5.1121E+OO 3.6271E+00 

15 1.5736E+02 -4.5859E+02 
1.0850E+OO -3.1619E+OO 

8.5127E+01 
5.8693E-01 

6.1595E+02 
4.2468E+OO 
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16 1.7956E+03
1.2380E+01

17 1.4522E+03
1.0012E+01

18 4.6835E+02
3.2291E+00

19 8.1084E+02
5. 5905E+00

20 7.1786E+02
4. 9495E+00

21 6.7798E+02
4.6745E+00

22 8.5603E+02
5.9021E+00

23 1.0225E+03
7.0498E+00

24 7.2199E+01
4.9779E-01

25 3.3728E+01
2.3255E-01

-6.4051E+02
-4. 4161E+00

-5.6413E+02
-3. 8895E+00

-2. 8705E+02
-1. 9791E+00

-3 .4429E+02
-2 .3738E+00

-1. 5334E+02
-1 0572E+00

-1. 2117E+02
-8 .3547E-01

-3 .5893E+02

-2. 4747E+00

-5. 0787E+02
-3. 5017E+00

-5. 6347E+02
-3. 8850E*-0.0,

-1. 4428EE±401

1.8068E+02
1.2458E+00

1.8288E+02
1.2609E+00

1.8240E+02
1.2576E+00

2.6896E+02
1.8544E+00

-6.7341E+01
-4.6430E-01

-1.1337E+02
-7.8163E-01

1.7205E+0)2
/ I1 . 1862E+o

6.405(E+011

2 .4361E+03
1. 6797E+01

2 .0163E+03

1. 3902E+01

7.5540E+02
5.2083E+00

1. 1551E+03
7.9643E+00

8. 7120E+02
6.0067E+0'0

.7. 9915E+02

1.6395E+03
1. 1304E+01

2.4506E+03
1. 6896E+01

1.2022E+03
8.2886E+00

1.,7'750E+03

1. 5304E+-3-2 . 8320E+03
--. 0551E+01 1.9526E+01

6 367'E+02 1.5483E+03
4.3-8'28E+00 1.0675E+01

-4.8156E+01 8.6842E+01
3.3203E-01 5.9876E-01
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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1.7956E+03 -6.4051E+02 1.8068E+02 2.4361E+03 1.6395E+03 
1.2380E+01 -4.4161E+00 1.2458E+00 1.6797E+01 1.1304E+01 

1.4522E+03 ~5. 6413E+02 1.8288E+02 2.0163E+03 2.4506E+03 
1.0012E+01 -3.8895E+00 1.2609E+00 1.3902E+01 1.6896E+01 

4.6835E+02 -2.8705E+02 1.8240E+02 7.5540E+02 1.2022E+03 
3.2291E+00 -1.9791E+00 1.2576E+00 5.2083E+00 8.2886E+00 

8.1084E+02 -3.4429E+02 2.6896E+02 1.1551E+03 1.7'750E+03 
5.5905E+00 -2.3738E+00 1.8544E+00 7.9643E+00 V.223'8~01 < V 7.1786E+02 -1.5334E+02 -6.7341E+01 8.7120E+02 1~5314E+03 

4.9495E+00 -1.0572E+00 -4.6430E-01 
/...... / 

6. 0067E+00~O.s59E+0-;L 

6.7798E+02 -1.2117E+02 -1. 13 3 7E+ 02 7 .9 91 ~O,2 1. 9.(~03) 
4.6745E+00 -8.3547E-01 -7. 8163E-01 5('5.100E+00~. 64\39E+O.0 

8.5603E+02 -3.5893E+02 1. 7205E+OQ <.. 2~+03' 1.8912E+03 
5.9021E+00 -2.4747E+00 1 . 1862E{t 8~~E~0.0~/oioE+01 
1.0225E+03 -5.0787E+02 6. 405(sE+0~ 1. 5304·E+_0.3..,.......-"2. 8320E+03 
7.0498E+00 -3. 5017E+00 404165E-01~ .. 0551E+01 1.9526E+01 

-5.6347E+02<:5.3~E+0~~~02 7.2199E+01 1.5483E+03 
4.9779E-01 -3. 885 o Kt--O.O -~lE-OIL 4. 3'8'28E+00 1.0675E+01 

3.3728E+01 -1.~+01~.9B01E+0~4.B156E+Ol 8.6842E+01 
2.3255E-01 -9~94~2 J .. 3652~-Q,1 3. 3203E-01 5.9876E-01 
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Allowable Stress for Load Case 103

LOC Tmax Tave Sm Sy Su
(degF) (degF) (ksi) (ksi) (ksi)

1 0.00 -20.00 20.00 30.00 70.00
2 0.00 -20.00 20.00 30.00 70.00
3 0.00 -20.00 20.00 30.00 70.00
4 0.00 -20.00 20.00 30.00 70.00

5 0.00 -20.00 20.00 30.00 70.00
6 0.00 -20.00 20.00 30.00 70.00
7 0.00 -20.00 20.00 30.00 70.00

7 0.00 -20.00 20.00 30.00 70 00

9 0.00 -20.00 20.00 30.00 70.00
10 0.00 -20.00 20.00 30.00 70.00
11 0.00 -20.00 20.00 30.00 7'0.00

12 0.00 -20.00 20.00 30.00 70 00
13 0.00 -20.00 20.00 30.00 70.0:014 0.00 -20.00 20.00 30.00ou 70 00 1m/

15 0.00 -20.00 20.00 30/00 70.00
16 0.00, -20.00 20.00 30.\00 70.001
17 0.00 -20.00 .20.00 3o 0.00 7o! .•00
18 0.00 -20.00 20.00 < 30.00 70.00

19 0.00 -20.00 20.00 \\30.00 70.00
20 0.00 -20.00 20 00 30.00 70.00

21 0.00 -20.00' 2,0.00 30 00o 70.00
22 0.00 -20.00 20-00 30.00 70.00
23 0.00 -20.00 2'0.00 30.00 70.00

24 0.00 -20.00 0 30 .0- 70.00
25 0.00 -20.00 20.00 30.00 70.00

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-491
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Allowable Stress for Load Case 103 
----------------------------------

LOC Tmax Tave Sm Sy Su 
(deg_F) (deg_F) (ksi) (ksi) (ksi) 
------- -------

1 0.00 -20.00 20.00 30.00 70.00 
2 0.00 . -20.00 20.00 30.00 70.00 
3 0.00 -20.00 20.00 30.00 70.00 
4 0.00 -20.00 20.00 30.00 70.00 
5 0.00 -20.00 20.00 30.00 70.00 
6 0.00 -20.00 20.00 30.00 70.00 
7 0.00 -20.00 20.00 30.00 70.00 
8 0.00 -20.00 20.00 30.00 70.00 
9 0.00 -20.00 20.00 30.00 70.00 

10 0.00 -20.00 20.00 30.00 70.00 
11 0.00 -20.00 20.00 30.00 <7'~0 
12 0.00 -20.00 20.00 30.00 70.08 
13 0.00 -20.00 20.00 

30.001J-i'. DC 
14 0.00 -20.00 20.00 30. 00 70'.~~ 

/. . ... 
15 0.00 -20.00 20.00 3 0 '\9 o· 70 . 0'0 
16 0.00, -20.00 20.00 30.0'0· 70.00 
17 0.00 -20.00 20.00 ,3,,0 . R9ti';']~P' 00 
18 0.00 -20.00 20.00 ...• ',30, .. OQ; •.• · .. 70; 00 
19 0.00 
20 0.00 

0.00 
~ ': 

21 - 2 0 . 0 0 2'0 . 0 0 3 8" 0 0 
22 0.00 - 2 0 . 0 0 ~2 0 .. 00 30 . 80 

. ./ " 23 0.00 -20.00 2'0.00 30.00 70.00 
< I 

24 0.00 -20.00 '2'Ov00' 30,. O~ 70.00 
25 0.00 -20.00 20.00~O'0 70.00 
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Table 2-233. Load Case 104, -40°F Ambient, Zero Decay Heat, Zero Insolation,
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 1.5834E+00 -7.1935E-01 1.3398E-01 2.3028E+00 3.8738E+00
1.0917E-02 -4.9598E-03 9.2375E-04 1.5877E-02 2.6709E-02

2 8.3088E+01 -4.7129E+00 -2.5583E+01 8.7801E+01 ý3/5562J+0'1

5.7287E-01 -3.2495E-02 -1.7639E-01 6.0537E-0.1 2\.4519E-01

3 6.4162E-01 -7.9631E-03 -3.4408E-01 6.49595E-01\3,.6385E-01

4.4238E-03 -5.4904E-05 -2.3724E-03 4.4787E-03 2.5.087E--03

4 8.7614E+01 -1.0715E-01 8.9098E-01 .772,2E+01 7.4450E+00

6. .0408E-01 -7.3879E-04 6.1431E-013 \6.0482A'-01ý -.133'1E-02

5 1.6909E+00 -8.0798E-01 1.54110E-01 2.4989E+00 4/2197E+00
1.1658E-02 -5.5708E-03 1.06215E-0b 1.7229'E---2--.9094E-02

6 9.1169E+01 -1.5413E+00<2.\896E+01 9.2710ý+01 4.8967E+01
6.2859E-01 -1.0627E-02 - .9372E-0op--6.392,IE-01 3.3762E-01

7 33517E03 -20 3-1.•ý91•02 5.4278E+03 1.1247E+04
2.3109E+01 -1.4314.-+.O1 -8 .7504,E-01 3.7423E+01 7.7543E+01

8 4.9672E+03 -22125E+03 -1.588OEz02" 7.1797E+03 9.9065E+03/

3.4248E+01 -1\5255E+0-1--1,.094,9E+00 4.9502E+01 6.8303E+01

9 3.08.015""0.3 -2.269,7E+02 8.9719E+02 3.3071E+03 5.5526E+03
2.12375+01 -1%56495±00 6.1859E+00 2.2802E+01 3.8284E+01

10 1.4023E03 1.5940E-01 -3.9680E+01 1.4021E+03 4.2447E+01
9.6686E+0-0 1z/09-9,05-03 -2.7359E-01 9.6675E+00 2.9266E-01

11 1.4005E+03 9.9383E-03 1.6532E+00 1.4004E+03 2.8166E-01
9.6558E 00 6.8522E-05 1.1398E-02 9.6557E+00 1.9420E-03

ý1Ž2 1 4012E+03 6.9357E-03 -2.5232E+01 1.4012E+03 1.7644E+01
9\6'1OE+00 4.7820E-05 -1.7397E-01 9.6610E+00 1.2165E-01

1 3 1)4360E+03 -2.1995E+02 7.8714E+02 1.6560E+03 1.0956E+03
9.9012E+00 -1.5165E+00 5.4272E+00 1.1418E+01 7.5542E+00

14, 4.1934E+02 -4.8687E+02 1.1275E+02 9.0621E+02 6.4298E+02
2.8913E+00 -3.3569E+00 7.7735E-01 6.2481E+00 4.4332E+00

15 1.9233E+02 -5.6050E+02 1.0404E+02 7.5283E+02 1.5043E+03
1.3261E+00 -3.8645E+00 7.1736E-01 5.1906E+00 1.0371E+01
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Table 2-233. Load Case 104, -40°F Ambient, Zero Decay Heat, Zero Insolation, 
N,ormal Conditions of Transport - Model AOS-16SA 

Stress (psi/MPa) 

Location Pm Pb 

I 2-492 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.5834E+00 -7.1935E-Ol 1.3398E-Ol 2.3028E+00 3.8}38E+00 
1.0917E-02 -4.9598E-03 ~.2375E-04 1.5877E-02 2.6709E-02 

8.3088E+Ol -4.7129E+00 -2.5583E+Ol 8.7801E+Ol ~55~~)01 
5.7287E-Ol -3. 2495E-02 -1.7639E-01 6. 0537E-O.l 2'.~9E-0;r 

6.4162E-Ol -7. 9631E-03 -3. 4408E-01 6. 495~0~'. 638'§E~~~ 
4.4238E-03 -5.4904E-05 -2.3724E-03 4.4787E~(B 2~5.087'E:~ 

8.7614E+Ol -1.0715E-Ol 8. 9098E-01 ~2-QE+0~9. 4~OE+00 , ~~. :7: " \ I 
6.0408E-Ol -7. 3879E-04 6 .1431E-OI3 6~82E~§ .1331E-02 

1.6909E+00 -8. 0798E-Ol 1.541Zol 2. 498.9E+00 4/.~97E+00 
1.1658E-02 -5. 5708E-03 1.06215E-OB 1. 7229E~0-2------2. 9094E-02 

9.1169E+01 -1. 5413E+00~91E+0~01 . 4. 8967E+01 

6.2859E-Ol -1. 0627E-02 -~72E~-Oil.:-_6_:.0/IE-Ol 3. 3762E-Ol 

3.3517E+03 -2. 0}6~'t. 26'9~E+02 5.4278E+03 1.1247E+04 
2. 3109E+Ol 74314E+.Ol -E:E-01 3. 7423E+Ol 7. 7543E+Ol 

4. 9672E+03 ~. 21'E!a3 -1. 5880Jot-02' 7.1797E+03 9. 9065E+03 
3. 4248E+Ol -1".~5E+O-I--J.. .. 094'9E+00 4. 9502E+Ol 6. 8303E+Ol 

3. 08.0~0-3 -2. 269'7~+~8 ~9E+02 3. 3071E+03 5. 5526E+03 
2. iL23 7E+01'-:::-1 .... 5649E"+~6 .1859E+00 2. 2802E+Ol 3.82 84E+Ol 

1. ~'23~ 1. ~01 -3. 9680E+Ol 1.4021E+03 4. 2447E+Ol \ ~-p.~~) / 
9.668\E+;)!0'O 1 :'0·9·~WE-03 -2. 735'9E-Ol 9. 6675E+00 2. 9266E-Ol 

. 1.4005E+03 9.9383E-03 1.6532E+00 1.4004E+03 2.8166E-Ol 
~9: 6'5S8E\00 6. 8522E-05 1.1398E-02 9. 6557E+00 1.9420E-03 

1~ ~~~~03 6.9357E-03 -2.5232E+Ol 1.4012E+03 1.7644E+Ol 
~ ~ 9\ 66boE+00 4.7820E-05 -1.7397E-01 9.6610E+00 1.2165E-Ol , ')~> J.~360E+03 -2.1995E+02 7.8714E+02 1.6560E+03 1.0956E+03 

9.9012E+00 -1.5165E+00 5.4272E+00 1.1418E+Ol 7.5542E+00 

14· 4.1934E+02 -4.8687E+02 1.1275E+02 9.0621E+026.4298E+02 
2.8913E+00 -3.3569E+00 7.7735E-Ol 6.2481E+00 4.4332E+00 

15 1.9233E+02 -5.6050E+02 1.0404E+02 7.5283E+02 1.5043E+03 
1.3261E+00 -3.8645E+007.1736E-Ol 5.1906E+00 1.0371E+Ol 
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16 2.1946E+03
1. 5132E+01

17 1.7749E+03
1.2237E+01

18 5.7243E+02
3.9467E+00

19 9.9102E+02
6.8329E+00

20 8.7739E+02
6.0494E+00

21 8.2864E+02
5.7133E+00

22 1.0463E+03
7.2137E+00

23 1.2497E+03

8.6164E+00

24 8.8243E+01
6.0842E-01

25 4.1223E+01
2.8423E-01

-7.8284E+02
-5. 3975E+00

-6. 8949E+02
-4.7539E+00

-3. 5084E+02
-2. 4190E+00

-4.2079E+02
-2. 9013E+00

-1. 8741E+02
-1.2922E+00

-1.4810E+02
-1. 0211E+00

-4.3869E+02
-3. 0246E+00

-6.2073E+02
-4.2798E+00

-6. 8868E+02
-4. 7483 E+-0.0

-1 _.7'634 E_01

2.2084E+02
1.5226E+00

2.2352E+02
1. 5411E+00

2.2294E+02
1. 5371E+00

3.2872E+02
2.2665E+00

-8.2306E+01
-5.6748E-01

-1.3856E+02
-9.5533E-01

2. 102 8E+0ý2
1.4498E o010

7.8290CE+'01

2.9775E+03
2.0529E+01

2.4643E+03
1. 6991E+01

9.2327E+02
6.3657E+00

1. 4118E+03
9. 7341E+00

1.0648E+03
7.3416E+00ý

9. 7674E\+02

2.0039E+03
1. 3816E+01

2.9952E+03

2 . 0651E+01

1.4693E+03
1. 0130E+01

2.1/694E+03

1. 87040E+-03-3 . 4614E+03
Kl.2896E+01 2.3865E+01

7.7693'E+02 1.8924E+03
5.3'5'67E+00 1.3047E+01

5.8858E+01 1.0614E+02
4.0581E-01 7.3181E-01
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16 2.1946E+03 -7.8284E+02 2.2084E+02 2.9775E+03 
1.5132E+Ol -5.3975E+00 1.5226E+00 2.0529E+Ol 

2.0039E+03 
1.3816E+Ol 

17 1.7749E+03 -6.8949E+02 2.2352E+02 2.4643E+03 2.9952E+03 
1.2237E+Ol -4.7539E+00 1.5411E+00 1.6991E+Ol 2.0651E+Ol 

18 5.7243E+02 -3.5084E+02 2.2294E+02 9.2327E+02 1.4693E+03 
3.9467E+00 -2.4190E+00 1.5371E+00 6.3657E+00 1.0130E+Ol 

19 

20 

9.9102E+02 -4.2079E+02 3.2872E+02 1.4118E+03 2.~694E+03 

6.8329E+00 -2.9013E+00 2.2665E+00 9.7341E+00 ~495~~01 < V 8.7739E+02 -1.8741E+02 -8.2306E+Ol 1.0648E+03 1~8718E+03 

21 

6.0494E+00 -1.2922E+00 -5. 6748E-01 7 .3416E{O"O~2.905E+W 

8.2864E+02 -1. 4810E+02 -1. 3856E+02 9. 767~~2 1. 9--?~~03) 
5.7133E+00 -1.0211E+00 -9. 5533E-Ol 6.-:"7,344E+00,\" . 17,87E+O,J: 

1.0463E+03 -4. 3869E+02 2 .1028E+OQ <. 4~E+03 2. 3J1E+03 
7.2137E+00 -3. 0246E+00 1.4498E{OiO 1':0238E;OJ.../l. 59i2E+Ol 

22 

23 

24 

25 

~ : ~~~:~:~~ =:: ~~; ~~:~~ ~~~~~~:~~~:~~~~~~ :~:~ ~ 
8.8243E+Ol -6. 8868E+02 ~. 5';AE+0~~76~)'E+02 1.8924E+03 
6.0842E-Ol -4. 7 483E~0.0 -4~5431E~ OIL 5. 3'5'67E+00 1.304 7E+Ol 

/'\ ~ ~ 4.1223E+Ol -1. 7'634Kt~J1 2. 4201E+Ol 5. 8858E+Ol 1.0614E+02 
2.8423E-Ol -JI.'215·8E-Gl /1._. 6686~-Q,J: 4. 0581E-Ol 7. 3181E-Ol 

V 
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Allowable Stress for Load Case 104

LOC Tmax Tave Sm Sy Su

(degF) (deg_F) (ksi) (ksi) (ksi)

1 0.00 -40.00 20.00 30.00 70.00

2 0.00 -40.00 20.00 30.00 70.00

3 0.00 -40.00 20.00 30.00 70.00

4 0.00 -40.00 20.00 30.00 70.00

5 0.00 -40.00 20.00 30.00 70.00

6 0.00 -40.00 20.00 30.00 70.00
7 0.00 -40.00 20.00 30.00 70.00
8 0.00 -40.00 20.00 30.00 70.00

9 0.00 -40.00 20.00 30.00 70.00

10 0.00 -40.00 20.00 30.00 70.00

10 0.00 -40.00 20.00 30.00 700.00

1 2 0 .0 0 - 4 0 . 0 0 2 0 .0 0 3 0 . 0 0 /70 . 0•1

1 3 0 .0 0 - 4 0 . 0 0 2 0 .0 0 3 0 . 0 0 / \7\0. 0 0 1

14 0.00 -40.00 20.00 30.00 70 %.00 1

15 0.00 -40.00 20.00 30. 00 70.0,

16 0.00 -40.00 20.00 30.\00 70.00

17 0.00 -40.00 20.00 30.00 7-0.00
18 0.00 -40.00 20.00 30.00 70.00
19 0.00 -40.00 20.00 < 30.00 70.00
20 0.00 -40.00 20 00 30.00 70.00

21 0.00 -40.00 2,0.00 3h 00 .70.00
22 0.00 -40.00 20-00) 30.O0 70.00
23 0.00 -40.00 2'0.00 30.00 70.00
24 0.00 -40.00 2,0,- 30.00 70.00
25 0.00 -40.00 20.00 30'0 70.00
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LOC 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
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Allowable Stress for Load Case 104 
----------------------------------

Tmax 
(deg.:....F) 
-------

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Tave Sm Sy Su 
(deg_F) (ksi) (ksi) (ksi) 
-------

-40.00 20.00 30.00 70.00 
-40.00 20.00 30.00 70.00 
-40.00 20.00 30.00 70.00 
-40.00 20.00 30.00 70.00 
-40.00 20.00 30.00 70.00 0 -40.00 20.00 30.00 70.00 
-40.00 20.00 30.00 70.00 
-40.00 20.00 30.00 70.00 
-40.00 20,00 30.00 70.00 
-40.00 20.00 30.00 70.00 
-40.00 20.00 30.00 <~o 
-40.00 20.00 30.00 70.00 
-40.00 20.00 3o.00L~·00 
-40.00 20.00 3 0 . S,o 7 O'.~ 0 
-40.00 20.00 3 0 .\00 70 . 0'0 
-40.00 20.00 30.00 70.00 
-40.00 20.00 <::]30.00 ~O.OO 
-40.00 20.00 30,\.?0 70~ 
-40.00 20.00 30.00 70.00 

-40.00. 2~00ll00 70.0·0 
- 4 0 . 0 0 2'0 . 0 0 3 0",0 0 70.00 
-40.00/20 .. 00 30.00 70.00 

/' " -40.00 ~0.00 30.00 70.00 
( / 

-40.00 2'00"00 30.0<7 70.00 
-40.00 20 . 0 0---_2_~;pO 70.00 
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Table 2-234. Load Case 105, -40°F Ambient, Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 5.5912E+02 -6.9543E+02 -6.3703E+02 1.2546E+03 2.3757E+03
3.8550E+00 -4.7948E+00 -4.3922E+00 8.6499E+00 1.6380E+01

2 7.0817E+02 -1.1460E+03 -2.5575E+02* 1.8542E+03< 3.32<3ý1+0'3
4.8827E+00 -7.9016E+00 -1.7634E+00 1.2784E+01 2\2912E+0i

3 5.2015E+02 -7.9610E+02 2.3342E+02 1.3162+E+03\2.619'3E+03
3.5863E+00 -5.4889E+00 1.6094E+00 9.0752E+00 1.8,059E±01

4 1.1033E+03 -1.5275E+03 -3.9652E.02 2.63\'7E+03 ý.1992E+03
7.6066E+00 -1.0531E+01 -2.7339E+0'0 1 8138E+01 3.5847E÷01

5 5.5549E+02 -6.8823E+02 -6 '557Z3SO' I.243,7E+03 2/3/464E+03
3.8300E+00 -4.7452E+00 -4.5211E+00 8.5752E+P00---.6178E+01

6 7.1954E+02 -1.0580E+03 '-187'1,E+02 1.7776E±03 3.1965E+03
4.9610E÷00 -7.2949E+00<-1.29OOOE÷00--l.225.6/E01 2.2039E+01

7 4.4063E+03 -1.58,04E+04 -3.51'64E+03 2.0210E+04 3.9888E+04
3.0380E+01 -1.0896E-+,02 -2.4244,E+01 1.3935E+02 2.7502E+02

8 4.2702E+03 <;.74<6E)O4 -7.9399E003 2.1686E+04 3.4338E+04
2.9442E+01 -1\2008E+0±2---5-.474sE+01 1.4952E+02 2.3676E+02

9 6.96,02E-02 -8.823,05±03-1.1013E+04 9.5190E+03 1.1352E+04
4.ý7989E+00 -6.0833E+01 -/7.5931E+01 6.5631E+01 7.8267E+01

10 -3 .0 03 -3 92E03 -2.4286E+03 2.7923E+03 3.8351E+03

-2.07105+00 -2//T3-25E+01 -1.6745E+01 1.9252E+01 2.6442E+01

\ 11 -3.141+02 -3 0764E÷03 -2.5979E+03 2.7623E+03 3.7715E+03
-2.16635±00 -2.1211E+01 -1.7912E+01 1.9045E+01 2.6003E+01

" 3 17535f02 -3.0716E+03 -2.6512E+03 2.7541E+03 3.7515E+03
-2-.189,3E+00 -2.1178E+01 -1.8280E+01 1.8989E+01 2.5865E+01

1 3 -4.0393E+02 -4.8272E+03 -4.1735E+02 4.4233E+03 8.8874E+03
-2.7850E+00 -3.3283E+01 -2.8776E+00 3.0498E+01 6.1276E+01

14 -1.2071E+03. -5.9117E+03 -2.9736E+03 4.7046E+03 2.0697E+03
-8.3226E+00 -4.0760E+01 -2.0502E+01 3.2437E+01 1.4270E+01

15 1.4605E+01 -7.0925E+03 -7.0393E+03 7.1071E+03 2.4338E+03
1.0070E-01 -4.8901E+01 -4.8534E+01 4.9002E+01 1.6780E+01
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Table 2-234. Load Case 105, -40°F Ambient, Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-165A 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

5.5912E+02 -6.9543E+02 -6.3703E+02 1.2546E+03 2.3}57E+03 
3.8550E+00 -4.7948E+00 -4.3922E+00 8.6499E+00 1.6380E+01 

7.0817E+02 -1.1460E+03 -2. 5575E+02 1.8542E+03 {32hg:)03 

4.8827E+00 -7. 9016E+00 -1.7634E+00 1. 278:?0.\2'.~2E+0;t 

5.2015E+02 -7. 9610E+02 2. 3342E+02 1.3162E+03 2,. 619'JE+~~ 
3.5863E+00 -5. 4889E+00 1.6094E+00 9. 0752E~GO 1 :8.059).+0/ 

1.1033E+03 -1.5275E+03 -3.9652E+02~Oq~+0~~.1~2E+03 
7.6066E+00 -1.0531E+01 -2. 7337°10 1~38E~]. 77E+01 

5.5549E+02 -6. 8823E+02 -6. 557\3E+OQ 1.243JE+03 2/.3464E+03 
3.8300E+00 -4.7452E+00 -4.5211E+ob 8.5752E:r0G~.6178E+01 

7.1954E+02 -1. 0580E+03~1. 87'lbE+0~03 3.1965E+03 
" / 

4.9610E+00 -7. 2949E+00 -1. 2900E+0(r"'-J..~.6E+01 2. 2039E+01 

4.4063E+03 -1. 58'0~.3~'64E~03 2. 0210E+04 3. 9888E+04 
,( \" 

3. 0380E+01 708(E+D2 ~E+01 1.3935E+02 2. 7502E+02 

4.2702E+03 ~.7416EIo4 -7.9399'~03 2.1686E+04 3.4338E+04 
2. 9442E+01 -1'.~8E+O'2~-.5_. 47 4-3E+01 1.4952E+02 2.3 676E+02 

6. 96.0~0.2 -8. 823'OE+~'1 ~3E+04 9. 5190E+03 1.1352E+04 
/ ........... " /. 4 .\89~6""_~V-7. 5931E+01 6. 5631E+01 7. 8267E+01 

-3. OO.38E-f.02/-3. 0926E+03 -2. 4286E+03 2. 7923E+03 3. 8351E+03 
\ \ / 

-2. 071\E+0'0 ~/n'2'3E+01 -1.6745E+01 1.9252E+01 2. 6442E+01 

-3.1420E+02 )3.0764E+03 -2.5979E+03 2.7623E+03 3.7715E+03 

~;: i6'~\~/F2 .1211E+01 -1.7912E+01 1.9045E+01 2. 6003E+01 

~2 ~~1~53E~02 -3.0716E+03 -2.6512E+03 2.7541E+03 3.7515E+03 
~-2\18,a~+00 -2.1178E+01 -1.8280E+01 1.8'8'E+01 2.5865E+01 

13> ~~393E+02 -4.8272E+03 -4.1735E+02 4.4233E+03 8.8874E+03 
-2.7850E+00 -3.3283E+01 -2.8776E+00 3.0498E+01 6.1276E+01 

14 -1.2071E+03. -5.9117E+03 -2.9736E+03 4.7046E+03 2.0697E+03 
-8.3226E+00 -4.0760E+01 -2.0502E+01 3.2437E+01 1.4270E+01 

15 1.4605E+01 -7.0925E+03 -7.0393E+03 
1.0070E-01 -4.8901E+01 -4.8534E+01 

7.1071E+03 
4.9002E+01 
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1.6780E+01 

2-495 



16 -6.2351E+02
-4.2989E+00

17 -5.9627E+02
-4.1112E+00

18 -2.7271E+00
-1.8803E-02

19 1.0167E+01
7.0100E-02

20 5.8628E+01
4.0423E-01

21 5.4644E+02
3.7675E+00

22 2.1422E+01
1.4770E-01

23 -8.8124E+01
-6..0759E-01

24 7.7761E-01
5.3614E-03

25 -5.0987E+00
-3.5154E-02

-9.0849E+03
-6.2638E+01

-7.9010E+03
-5.4476E+01

-2.3277E+02
-1.6049E+00

-7.7538E+01
-5.3460E-01

-9.5649E+01
-6.5948E-01

-6.6521E-ý02
-4.5865E+00

-1.5120E+03
-1.0425E+01

-4.0822E+03
-2.8146E+01

-8.8400E+02
-6. 0950 Eý0-O

-6.2343E+02
-4.2984E+00

6. 7211E+02
4.6340E+00

-2.2969E+02
-1.5837E+00

2.0672E+02
1.4253E+00

1 .3084E+01
9.0212E-02

4.2205E+03
2.9099E+01

5.5231E+013
3.8081E+0'1

1. 451(1E+01!3

8.4614E+03 5.2995E+03
5.8339E+01 3.6539E+01

7.3048E+03 5.0378E+03
5.0364E+01 3.4734E+01

2.3005E+02 7.6154E+01
1.5861E+00 5.2506E-01

8.7705E+01 1.4'785E+02
6.0470E-01 101o o94E00

1.5428E+02 <1\4477+0
1.0637E+00 9.9 18E-0'1

1 .2117E\+03 1."2987E+03
8$'3,540E+&'0 8-95145E+0.

1 .5334E+03 2 4368E+02

3. 9•9\41E--03--1 . 0216E+02
-2-.7538E+01 1.0153E+00

8.8478*E+02 7..7260E+02
6.rO'03E+00 5.3269E+00

>1.3105E+03 7.6450E+02
9.0358E+00 5.2711E+00
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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-6.2351E+02 -9.0849E+03 -6.2343E+02 8.4614E+03 5.2995E+03 
-4.2989E+00 -6.2638E+01 -4.2984E+00 5.8339E+01 3.6539E+01 

-5.9627E+02 -7.9010E+03 6.7211E+02 7.3048E+03 5.0378E+03 
-4.1112E+00 -5.4476E+01 4.6340E+00 5.0364E+01 3.4734E+01 

-2.7271E+00 -2.3277E+02 -2.2969E+02 2.3005E+02 7.6154E+01 
-1.8803E-02 -1.6049E+00 -1.5837E+00 1.5861E+00 5.2506E-01 

1.0167E+01 -7.7538E+01 2.0672E+02 8.7705E+01 1.4'785E+02 
7.0100E-02 -5.3460E-01 1.4253E+00 6.0470E-01 Y.019'4E+-00 < V 5.8628E+01 -9.5649E+01 1.3084E+01 1.5428E+02 1~4477E+02 

4.0423E-01 -6.5948E-01 9.0212E-02 
/., / 

1. 0637E+00~.~E-0'l 

5.4644E+02 -6.6521E+02 4.2205E+03 1. 211 ~03 1. 2987"'0~> 
' " 3.7675E+00 -4.5865E+00 2. 9099E+01 8~3.~E+00~. 95'rE+0.0 

2.1422E+01 -1.5120E+03 5.5231E+0t3 <.5334E+03 2.4368E+02 
1.4770E-01 -1.0425E+01 3. 8081E{0!1 l'~0573E;0-L-/l. 68io1E+OO 

-4.0822E+03 1. 451~E+0~ 3. 9~E+_0.3 _____ ~726E+02 -8.8124E+01 
-6.0759E-01 -2.8146E+01 100 0 05E+OT--2 .. 7538E+01 1.0153E+00 

-8. 8400E+02 ~~E+OF----.,,-::::;z.02 7.7260E+02 7.7761E-01 
5.3614E-03 -6. 0950E~0-0 -6. 0695E+00 6. 1'0'03E+00 5. 3269E+00 

/ '\ .~ 
-5.0987E+00 -1.3~56E~03 -1.3106E+03 1.3105E+03 7.6450E+02 
-3.5154E-02 -9(07~6E;Q0 ~.0362~~O 9.0358E+00 5.2711E+00 

V 
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Allowable Stress for Load Case 105

LOC Tmax Tave Sm Sy Su
(deg_F) (deg_F) (ksi) (ksi) (ksi)

1 393.33 387.82 20.00 22.40 61.80
2 410.52 401.11 18.70 20.70 59.70
3 370.92 354.17 20.00 22.40 61.80
4 411.50 391.84 20.00 22.40 61.80
5 394.57 389.06 20.00 22.40 61.80
6 411.61 402.37 18.70 20.70 59.70
7 436.26 434.45 18.70 20.70 59.70
8 461.22 456.63 18.70 20.70 59.70
9 475.39 470.23 18.70 20.70 59.70

10 503.16 490.43 18.70 20.70 59.70
11 503.44 490.73 18.70 20.70 59.70
12 503.10 490.36 18.70 20.70 59.78 1
13 492 .44 47 9 .3 8 18 .7 0 2 0 .70 / 59 .7 0 1
14 499.80 476.74 18.70 20.70 59\70

7\15 530.77 503.31 17.40 19.ý00 59.201
16 454.66 447.35 18.70 20.70 59.70,
17 439.64 437.14 18.70 20.V0----5:9.70
18 446.96 446.08 18 70 20.7,0 59.70
19 444.82 443.34 18.70 20.70 59.70
20 446.33 444.45 18 .700 20.70 59-7,0
21 450.52 449.32 1,8.70 28 70 59.70
22 452.93 451.42 / 18.370) 20.-70 59.70
23 488.20 480.15 1-8.70 20.70 59.70
24 426.52 424.95/ 1 8,y;70 20.78 59.70
25 430.49 429.09 18.70 20.7'0 59.70
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e 

e-

Allowable Stress for Load Case 105 
----------------------------------

LOC Tmax Tave Sm Sy Su 
(deg_F) (deg_F) (ksi) (ksi) (ksi) 
------- -------

1 393.33 387.82 20.00 22.40 61. 80 
2 410.52 401.11 18.70 20.70 59.70 
3 370.92 354.17 20.00 22.40 61.80 
4 411.50 391. 84 20.00 22.40 61. 80 
5 394.57 389.06 20.00 22.40 61. 80 
6 411.61 402.37 18.70 20.70 59.70 
7 436.26 434".45 18.70 20.70 59.70 
8 461.22 456.63 18.70 20.70 59.70 
9 475.39 470.23 18.70 20.70 59.70 

10 503.16 490.43 18.70 20.70 59.70 
11 503.44 490.73 18.70 20. 70 5'~0 
12 503.10 490.36 18.70 20 . 70 <59 . 7 (-) 
13 492.44 479.38 18.70 20.70 59.70 , 
14 499.80 476.74 18.70 20. 70 59'.~0 

15 530.77 503.31 17.40 19.~0 . 59.2'0 
16 454.66 447.35 18.70 20.70 59.70 
17 439.64 
18 446.96 446.08 18.70 20,. VO 59~ 

'I 19 444.82 443.34 1B.70 20.70 59.70 
20 446.33 444.45 1~7'0)Jt70 59.7'0 
21 450.52 449.32 ~8.70 2(-)~70 

22 452.93 451. 42/"8.30 20.70 
/' " . ,23 488.20 480.15 ~8.70 20.70 59.70 

24 426.52 
< I 

424.95 1'8.,y-70 20. 7'~ 59.70 
25 430.49 429.09 18 . 7 0~ ____ ~_~;70 59.70 
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Table 2-235. Load Case 106,-20°F Ambient, Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 5.5172E+02 -6.8640E+02 -6.2783E+02 1.2381E+03 2.34657E+03/\

3.8039E+00 -4.7326E+00 -4.3288E+00 8.5365E+00 1.6180E+01

2 6.5087E+02 -1.2389E÷03 -2.5193E+02 1.8898E+03 3.51<21E)0ý3

4.4876E+00 -8.5419E+00 -1.7370E+00 1.3029E++01 2\4215E+0i

3 5.1743E+02 -7.9033E+02 2.2570E+02 1.3078<E+03\2,.\603\1E+03

3.5675E+00 -5.4492E+00 1.5561E+00 9.0167E+00 1.7,948E,01

1.1199E+03 -1.4974E+03 -3.9829E+02 2.617,2E+03 5.15,7E+03
7.7212E+00 -1.0324E+01 -2.7461E+00o . 8045E01 3.5561E+01

5 5.4787E+02 -6.7849E+02 -6.47237E+01 1.2694E+03 2.3138E+03

3.7774E+0• -4.6780E+00 -4.4628E+00 8.4555E+04 1.5226E+04

6 7.3838E+02 -1.0319E+03 -1 9 5'2,E+02 l.7ý703E+O3 3.1448E+03

5.0910E+00 -7.1146,+007-1.3459E+001 .32206E+01 2.1682E+01

7 5.2926E+03 -1.73721E+04 -3.96524E+03 2.3014E+04 4.5377E+04

3.6491E+01 1.32218E-+02 -2.73392E+01 1.5867E+02 3.1286E+02

8 5.1311E+03 1 9488.5+04 -8.32154E+03 2.4619E+04 3.8953E+04

3.5378E+01 -1\.3E436+02 -51.374E+01 1.6974E+02 2.6857E+02

9 8.0689E+0.2 -9.923'OE+03 -1.16835E+04 1.0729E+04 1.3226E+04

5.-5598E+00 -36.8417E+01 4.0552E+01 7.39775E+01 9.1192E+01

10 -4.0Oa95-ý027-3.37874E+03 -2.5784E+03 2.9693E+03 3.8127E+03

-2.8137E+0'0 
-2/32-875E+01 

-1.7778E+01 
2.0473E+01 

2.6287E+01

11 -4.2377E+02 -<3 3590E+03 -2.7612E+03 2.9352E+03 3.74075+03

92.32718-0 -2.3915E+01 -1.9038E+01 2.0237E+01 2.57915+01

ý1-2 -4 2677E+02 -3.3545E+03 -2.8114E+03 2.9278E+03 3.7224E+03

1 2 \ -ý9>-2,55+00 -2.3129E+ .01 -1.9384E+01 
2.0186E+01 2.5665E+01

13 -6)65082E+02 -4.9413E+03 -6.8570E+02 4.2805E+03 8.66365+03

-4.5562E+00 -3.4069E+01 -4.7277E+00 2.9513E+01 5.9733E+01

14 -1.1941E+03 -5.9828E+03 -3.0739E+03 4.7887E+03 2.2598E+03

-8.2328E+00 -4.12505+01 -2.1194E+01 3.3017E+01 1.5581E+01

15 1.3572E+01 -7.1757E+03 -7.1233E+03 7.1893E+03 2.6259E+03

9.3576E-02 -4.9475E+01 -4.9113E+01 4.9569E+01 1.8105E+01
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Table 2-235. Load Case 106, -20°F Ambient, Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-165A 

Stress (psi/MPa) 

Locatiori Pm Pb 

I 2-498 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

5.5172E+02 -6.8640E+02 -6.2783E+02 1.2381E+03 2. 34,67E+03 
/ 

3.8039E+00 -4.7326E+00 -4.3288E+00 8.5365E+00 ~6180E+01 

6.5087E+02 -1.2389E+03 -2.5193E+02 1.8898E+03 «.51~g)03 
4.4876E+00 -8. 5419E+00 -1.7370E+00 1. 3029E+O.1 2'.~5E+01: 

5.1743E+02 -7. 9033E+02 2. 2570E+02 1. 307'0~'. 603'1E+~~ 
3.5675E+00 -5. 4492E+00 1.5561E+00 9. 0167E~QO 1 ~7'948'E+~ 

1.1199E+03 -1.4974E+03 -3.9829E+02 ~7~E+0~D.1~17E+03 • ~2.61~ " \ 
7.7212E+00 -1.0324E+01 -2. 746L0

1

0 1~45E+~3. j61E+01 

5.4787E+02 -6.7849E+02 -6.472\7E+OP 1.226,~+03 2~3138E+03 

3.7774E+00 -4.6780E+00 -4.4628E+00 8.4555E+00~.5953E+01 

7.3838E+02 -1. 0319E+03~.2.9E+0~03 3.1448E+03 

5.0910E+00 -7 .. 1146E+00 -~59E~+00-"""""'1~'6E+01 2 .1682E+01 

5.2926E+03 -1. 7~~'2' 96'5~E+03 2. 3014E+04 4. 5377E+04 
3.6491E+01 -~2~E~02 -~E+01 1.5867E+02 3.1286E+02 

5 . 1311E+03 ~. 9488E!a4 -8.32157+03 2. 4619E+04 3. 8953E+04 
3. 5378E+01 -1'.~6E+0"2--.5,~5E+01 1.6974E+02 2. 6857E+02 

8. 06,3~0-2 -9. 923'OE+~1.1683E+04 1.0729E+04 1.3226E+04 
/ -............ " /, 5.5598E+00 -6~,8417E+~-8.0552E+01 7.3977E+01 9.1192E+01 

-4.~~9~3.~03 -2.5784E+03 2.9693E+03 3.8127E+03 
-2. 813\E+O'O l/3·2.8?lE+01 -1.7778E+01 . 2.04 73E+01 2. 6287E+01 

11 -4.2377E+02 -3.35~OE+03 -2 .. 7612E+03 2.9352E+03 3.7407E+03 
~ 92~~2. 3159E+01 -1.9038E+01 2. 0237E+01 2. 5791E+01 

1~ -4.2~77E+02 -3.3545E+03 -2.8114E+03 2.9278E+03 3.7224E+03 
~ ~ -2\ 942,5E+00 -2. 3129E+01 -1.9384E+01 2. 0186E+01 2. 5665E+01 

~~> ~~082E+02 -4.9413E+03 -6.8570E+02 4.2805E+03 8.6636E+03 
-4.5562E+00 -3.4069E+01 -4.7277E+00 2.9513E+01 5.9733E+01 

14 -1.1941E+03 -5.9828E+03 -3.0739E+03 4.7887E+03 2.2598E+03 

15 

-8.2328E+OO -4.1250E+01 -2.1194E+01 3.3017E+01 1.5581E+01 

1.3572E+01 -7.1757E+03 -7.1233E+03 7.1893E+03 2.6259E+03 
9.3576E-02 -4.9475E+01 -4.9113E+01 4.9569E+01 1.8105E+01 
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16 -6.1070E+02 -9.5680E+03 -7.9126E+02 8.9573E+03 5.9617E+03

-4.2106E+00 -6.5969E+01 -5.4556E+00 6.1758E+01 4 . 1104E+01

17 -5.7912E+02
-3.9929E+00

18 -2.8480E+00
-1.9637E-02

19 9.8573E+00
6.7964E-02

20 5.8230E+01
4.0148E-01

21 5.4381E+02
3.7495E+00

22 1.9977E+01
1.3774E-01

23 -8.6502E+01
-5.9641E-01

24 1.2032E+00
8.2958E-03

25 -5.1730E+00
-3.5667E-02

-8.3420E+03
-5.7516E+01

-2.3311E+02
-1.6072E+00

-7.7559E+01

-5.3475E-01

-9.5272E+01
-6.5688E-01

-6.6298E+02
-4.5711E+00

-1.5054E+03
-1.0379E+01

-4.0600E+03

-2.7993E+01

-8.7447E+02
-6 . 0293 E*-0.0

4. 8971E+02
3..3764E+00

-2.2992E+02
-1.5853E+00

2.0610E+02
1. 4210E+00

1.3963E+01
9.6272E-02

4.2015E+03
2.8968E+01

5.4900E+013
3 .78 52E+',

1.438r'E+ 08

7.7629E+03 5.7659E+03
5.3523E+01 3.9755E+01

2.3026E+02 7.2265E+01
1.5876E+00 4.9825E-01

8.7416E+01 1.4,785E+02
6.0271E-01 1619'-01 +O0

<
1. 5350E>+02 1\0326E+02
1.0584E+00 9 8771E-0,1

12068E\+03\1. 291+03>
8X \ \0
.<3,206E÷00 8.9008E+O.

<1.5\254E+03 2.5252E+02

.>0517E -1-/ 1.7 411 E+0 0

3 . 973 5E-±+0-3.--l4. 3353E+02
--2-.7396E+01 9.2063E-01

8 7568'E+02 8.8541E+02
6.0'376E+00 6.1047E+00

>i1.2930E+03 7.3370E+02

8.9147Eo0 5.087+0
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Allowable Stress for Load Case 106

LOC Tmax Tave Sm Sy Su
(deg _F) (deg _F) (ksi) (ksi) (ksi)

1 413.70 408.22 18.70 20.70 59.70

2 430.76 421.43 18.70 20.70 59.70
3 391.60 375.06 20.00 22.40 61.80
4 431.76 412.31 18.70 20.70 59.70
5 414.89 409.41 18.70 20.70 59.70

6 431.82 422.64 18.70 20.70 59.70
7 456.29 454.52 18.70 20.70 59.70
8 481.08 476.53 18.70 20.70 59.70
9 495.12 490.00 18.70 20.70 59.70

10 522.56 509.93 17.40 19.40 59.20
11 522.85 510.24 17.40 19.40 5'9\2012 522.50 509.87 17.40 19.40 <59.20.

13 512.01 499.07 18.70 20.70 <\59.70
14 519.39 496.55 18.70 20.70 59\.70

15 550.20 522.98 17.40 19.ý40 59.20

16 474.65 467.40 18.70 20.70 59.70,
17 459.74 457.24 18.70 20. 0- - -5.9.70
18 466.60 465.73 18.70 20,.70 59.70

19 464.46 462.99 18.70 20.70 59.70
20 465.96 464.10 18 7-0 20.70 59.7,0

21 470.25 469.05 1,8.70 20 70 59.70
22 472.70 471.19 /18.30 L20.70 59.70023 507.75 499.76 18.70 20.70' 59.70

24 446.59 445.03< 1'8,/70 20.70 59.70
25 450.53 449.14 18.70 20.70 59.70
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LOC 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

2-500 

Allowable Stress for Load Case 106 
----------------------------------

Tmax 
(deg_F) 
-------

413 .70 
430.76 
391.60 
431.76 
414.89 
431.82 
456.29 
481.08 
495.12 
522.56 
522.85 
522.50 
512.01 
519.39 
550.20 
474.65 
459.74 
466.60 
464.46 
465.96 
470.25 
472.70 
507.75 
446.59 
450.53 

Tave Sm Sy Su 
(deg_F) (ksi) (ksi) (ksi) 
------- . 

408.22 18.70 20.70 59.70 
421.43 18.70 20.70 59.70 
375.06 20.00 22.40 61. 80 
412.31 18.70 20.70 59.70 
409.41 18.70 20.70 59.70 
422.64 18.70 20.70 59.70 
454.52 18.70 20.70 59.70 
476.53 18.70 20.70 59.70 
490.00 18.70 20.70 59.70 
509.93 17.40 19.40 59.20 
510.24 17.40 19.40 5'~20 
509.87 17.40 19.40 <59.1-0 
499.07 18.70 

20. 70t"'70 
496.55 18.70 20.70 59'.70 
522.98 17.40 19 .~o 59.'2'0 
467.40 18.70 . 20.70 59.70 
457.24 18.70 20.VO 5.9.70 
465.73 18.70 2'0,--:]0 59~ 
462.99 18.70 20.70 59.70 

469.05 ~8.70 20~70 59.70 

471.19/~L70 20.70 59.70 
/' " 499.76 ~8.7Q 20.70 59.70 

( I 
445.03 1'80"70 20. 7'~ 59.70 
449.14 18.70~7'0 59.70 
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Table 2-236. Load Case 201, Maximum Internal Pressure, 1,517 kPa (220 psia),
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -8.4024E+00 -1.5149E+01 -6.5658E+01 6.7468E+00 2.70,453+00
-5.7933E-02 -1.0445E-01 -4.5269E-01 4.6518E-02 1 '8647E-02

2 6.6368E+00 -3.1767E+00 -1.0501E+01 9.8135E+00 2.0563E.00
4.5759E-02 -2.19035-02 -7.2405E-02 6.7662E-02 1\4178E-02

3 -8.5608E+00 -1.4816E+01 -6.5103E+01 6.2547E+00 1\.0086E-01\ \ \N4
-5.9025E-02 -1.0215E-01 -4.4887E-01 4.3125E- 6.9"544E-04

4 8.4350E+00 -4.4046E-01 -2.4887E+00 8"875§4E+009 1.7101E+00
5.8157E-02 -3.0369E-03 -1.7159E-0 <6.11945-02 1.1791o-02

5 -8.4193E+00 -1.5062E+01 -6 588ýOE01 6.42.9E+00 2/2583E+00
-5.8049E-02 -1.0385E-01 -4.5426E-011 4.5801E-0-2-1.5571E-02

6 7.3696E+00 -2.4577E+00<-8.2\99L+00 9.8273E+00 7.0026E+00
5.0811E-02 -1.6945E-02 -5.7224E-02--.6._5E-02 4.8282E-02

7 2.8009E+03 -1.26&22E+03 1.25'06E+03 4.0630E+03 7.2780E+03
1.9311E+01 -8.7024E-+,00 8.6222,E+00 2.8014E+01 5.0180E+01

8 224+3 .. 1342E)+03 1.2535E:-O3 3.4285E+03 5.6820E+03
1.5818E+01 -7\,8201E+-0'0-8.642.4E+00 2.3638E+01 3.9176E+01

9 9.5 j4s0.2 -3.789\3+E02 1.5665E+03 1.3361E+03 1.6979E+03
6.,5992E+00 -2%6126E,00 1.0801E+01 9.2119E+00 1.1707E+01

10 2.18,54EE±01 -. 70ý7801 8.4913E+02 1.1893E±02 6.6938E÷00
' • 1.5068E-04 -66'9-3,3E-01 5.8545E+00 8.2001E-01 4.6152E-02

11 2.141545±01 -96913E+01 8.6353E±02 1.1837E±02 1.9168E-01
1.47.192E-01 -6.6819E-01 5.9539E+00 8.1611E-01 1.3216E-03

1-2 2.1,386E+01 -9.7158E+01 8.8747E+02 1.1854E+02 9.2109E+00
1\47\4,5/E-01 -6.6988E-01 6.1189E+00 8.1734E-01 6.3507E-02

13 4.0890E+02 -2.4002E+02 1.0376E+02 6.4892E+02 7.6682E+02
2.8193E+00 -1.6549E+00 7.1539E-01 4.4742E+00 5.2870E+00

14 2.7103E+02 -1.4417E+02 7.2516E+01 4.1519E+02 1.8189E+02
1.8687E+00 -9.9399E-01 4.9998E-01 2.8626E+00 1.2541E+00

15 -9.7665E+00 -3.8010E+02 -1.7071E+01 3.7033E+02 3.4393E+02
-6.7337E-02 -2.6207E+00 -1.1770E-01 2.5533E+00 2.3713E+00
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Table 2-236. Load Case 201, Maximum Internal Pressure, 1,517 kPa (220 psia), 
Normal Conditions of Transport - Model AOS-165A 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

stress (psi/MPa) 

Pm Pb 

-8.4024E+00 -1.5149E+01 -6.5658E+01 6.7468E+00 2.7Q45E+00 
-5.7933E-02 -1.0445E-01 -4. 5269E-01 4. 6'518E-02 1.8'647E-02 

6.6368E+00 -3.1767E+00 -1.0501E+01 9.8135E+00 ~05~~)00 
4.5759E-02 -2.1903E-02 -7. 2405E-02 6. 766/0'~".~8E-02 

-8.5608E+00 -1.4816E+01 -6. 5103E+01 6.254 7E+00 1,. 008'6E-~~ 
-5.9025E-02 -1.0215E-01 -4. 4887E-01 4. 3125E':::02 6 :9.s44'E.~ 

8.4350E+00 -4.4046E-01 -2.4887E+00 ~~4E+0~i.7~lE+00 , ~~. 87~ , \ I 

5.8157E-02 -3. 0369E-03 -1. 71570j2 6~94E~. 71E-02 

-8.4193E+00 -1.5062E+01 ,-6. 5880E+0(1 6. 642.9E+00 2/.2583E+00 
-5.8049E-02 -1.0385E-01 -4. 542bE-0~ 4. 580lE""0·2---1. 5571E-02 

7.3696E+00 -2.4577E+00 ~9~E+0~00 7.0026E+00 
5.0811E-02 -1.6945E-02~~:~~24E-02~6~n~-02 4.8282E-02 

2.8009E+03 -1'26~~1~'06E~03 4.0630E+03 7.2780E+03 
/ \ '\. 

1. 9311E+01 /~024E+.00 8. 6222'E+00 2. 8014E+01 5. 0180E+01 

2. 2943E+03 ~ .13~EIo3 ~+03 3. 4285E+03 5. 6820E+03 
1. 5818E+01 -7'.~lE+O'O--8_. 642,4E+00 2. 3638E+01 3. 9176E+01 

9. 5y1~02 -3. 789'3E+~1 ~5E+03 1.3361E+03 1.6979E+03 

6.~92E+00~2~~~1.0801E+01 9.2119E+00 1.1707E+01 

2 .18.54~/-9. 7078E+01 8. 4913E+02 1.1893E+02 6. 6938E+00 
\ \ . / 

1.506,\E-oq: -6/6'9·3BE-01 5. 8545E+00 8.20 01E-01 4. 6152E- 02 

11 ~~:~454\+01 ~.6913E+oi 8.6353E+02 1.1837E+02 1.9168E-01 
\~47'92EV-6. 6819E-01 5. 9539E+00 8.1611E-01 1.3216E-03 

~2 Q.b3~01 -9.7158E+01 8.8747E+02 1.1854E+02 9.2109E+00 
~ ~ 1\ 47'4.5E-01 -6. 6988E-01 6.1189E+00 8.1734E-01 6. 3507E-02 

, ~~~890E+02 -2.4002E+02 1.0376E+02 6.4892E+02 7.6682E+02 

~ 2.8193E+00 -1.6549E+00 7.1539E-01 4.4742E+00 5.2870E+00 

14 2.7103E+02 -1.4417E+02 7.2516E+01 4.1519E+02 1.8189E+02 
1.8687E+00 -9.9399E-01 4.9998E-01 2.8626E+00 1.2541E+00 

15 -9.7665E+00 -3.8010E+02 -1.7071E+01 
-6.7337E-02 -2.6207E+00 -1.1770E-01 

3.7033E+02 
2.5533E+00 
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16 6.5400E+01
4. 5092E-01

17 7.6739E+01
5. 2909E-01

18 7.4264E+00
5. 1204E-02

19 3.7868E+02
2.6109E+00

20 5.2357E+01
3.6099E-01

21 1.4095E+01
9.7182E-02

22 4.5317E+02
3. 1245E+00

23 3.8730E+02
2.6704E+00

24 -4.0808E+00
-2.8136E-02

25 8.6369E+02
5.9549E+00

-4.9040E+02
-3.3812E+00

-4.3983E+02
-3.0325E+00

-3.0969E+03
-2.1352E+01

-2.0379E+03
-1.4051E+01

-1.6440E+03
-1.1335E+01

-1.6143E+03
-1.1130E+01

-2.1960E+03
-1.5141E+01

-1.8573E+03
-1.2805E+01

-1.8618E+02
-1 . 2837E•0.0

-7.1997E+01
-4.9641E-01

-8.3752E+01
-5.7745E-01

-1.0137E+03
-6.9894E+00

-1.0248E+03
-7.0658E+00

-8.2506E+02
-5.6886E+00

-7.8817E+02
-5.4342E+00

-9.5851E+0Q
/ I-6.6087E+00

-7.412(E+ 0

5.5580E+02 4.3983E+02
3.8321E+00 3.0325E+00

5.1657E+02 5.6334E+02
3.5616E+00 3.8841E+00

3.1043E+03 4.7853E+03
2.1403E+01 3.2993E+01

2.4166E+03 3.61431E+03
1.6662E+01 2/511'8 01

<
1.6963E+03 2 6914E+03

1.1696E+01 1.9557E+0'1

1.26284E+0\3 2.5746E+03
1/212 28E+01 1 7573E+&l

2.6491E+03 4.1370E+03
I038265E+0-1 2.85'23E+01

2 .12446E-+0-3.-'-4. 2318E+03
-. 1..5476E+01 2.9177E+01

.210E + 02 3.1540E+02
1.2'5'55E+00. 2.1746E+00

>1.4993E+03 2.9081E+03
1.0338E+01 2.0050E+01 0

I 2-502
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-502 

6.5400E+Ol -4.9040E+02 -7.1997E+Ol 5.5580E+02 4.3983E+02 
4.5092E-Ol -3.3812E+00 -4.9641E-Ol 3.8321E+00 3.0325E+00 

7.6739E+Ol -4.3983E+02 -8.3752E+Ol 5.1657E+02 5.6334E+02 
5.2909E-Ol -3.0325E+00 -5.7745E-Ol 3.5616E+00 3.8841E+00 

7.4264E+00 -3.0969E+03 -1.0137E+03 3.1043E+03 4.7853E+03 
5.1204E-02 -2.1352E+Ol -6.9894E+00 2.1403E+Ol 3.2993E+Ol 

3.7868E+02 -2.0379E+03 -1.0248E+03 2.4166E+03 3.61l31E+03 
2.6109E+00 -1.4051E+Ol -7.0658E+00 1.6662E+Ol 2( 511-8E+-0 1 < V 
5.2357E+Ol -1.6440E+03 -8.2506E+02 1.6963E+03 2~6914E+03 

3.6099E-Ol -1.1335E+Ol -5.6886E+00 
/.'- / 

1.1696E+Ol~8S57E+0.;L 

1.4095E+Ol -1.6143E+03 -7.8817E+02 '.628~Q! 2.'~~'03::> 
9.7182E-02 -1.1130E+Ol -5. 4342E+00 J!.'J.228E+Ol~. 75~3E+O-J! 

4.5317E+02 -2.1960E+03 -9. 5851E+OQ ~. 6~E+03 4.1370E+03 
3.1245E+00 -1.5141E+Ol -6. 6087E{t 1~8265E;(n--A. 85'~3E+Ol 

3.8730E+02 -1.8573E+03 -7. 412(E+OP 2 .2~E+,0_3,;",-//'318E+03 
2.6704E+00 -1. 2805E+Ol -5~1016E+00-...;L_. 54 76E+Ol 2.9177E+Ol 

-1. 86'18E+02 <1. 7~E+0!l~ d02 -4.0808E+00 3.1540E+02 
~ I / -2.8136E-02 -1. 283 7E;I--0.0 -1. 2406E- Oll 1. 2"5'55E+00. 2.1746E+00 

/ \"" ~ 8.6369E+02 -6.3'566E;l-02 3. 6655E+02' 1.4993E+03 2.9081E+03 
5.9549E+00 -¥'382/fE-0D0 J-. 5273~~0 1.0338E+Ol 2.0050E+Ol 

V 
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Table 2-237. Load Case 202, Minimum External Pressure, 24 kPa (3.5 psia),
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -1.9936E+00 -3.6737E+00 -1.5532E+01 1.6801E+00 8.2821E-0
-1.3745E-02 -2.5329E-02 -1.0709E-01 1.1584E-02 5./7ý03E-03

2 -2.8216E-01 -3.4700E+00 -8.5588E-01 3.1878E+00 9.250
-1.9455E-03 -2.3925E-02 -5.9011E-03 2.1979E-0.2 6\.3818E-0-3

-2.0443E+00 -3.5609E+00 -1.5425E+01 1.5166E+00 6,.03612E-02
-1.4095E-02 -2.4552E-02 -1.0635E-01 1.0457E\-02 4\1618E-04

-1.0814E-01 -3.1255E+00 -7.1165E-01\ 3.0177\3E+00 1.1409E-02
NI

-7.4563E-04 -2.1549E-02 -4.9066E-0'13 2.0804E-02 7.8663E-05

-1.9890E+00 -3.6621E+00 -1.56125+01 1.67 ý1E+00 7.8548E-01
-1.3714E-02 -2.5250E-02 -1.07614E-0'l 1.1536Eý0-2 5.4157E-03

6 -3.0689E-01 -3.6385E+00 -6.2227E-01 3.3317E+00 9.4937E-01
-2.1159E-03 -2.5087E-02 4.2936E-o3--2.-_<9E-o2 6.5457E-03

7 1.1314E+02 -4.89d455+017.122E+O 1.6208E+02 2.7028E+02
7.8007E-01 -3.3746E--,01 4.9106E-01 1.1175E+00 1.8635E+00

8 7.5212E+01 Z-4.38ý74E)±01 7.3601E:i-01 1.1909E+02 1.9991E+02/
5.1857E-01 -3\O0250E-0-1-5.074.6E-01 8.2106E-01 1.3783E+00

9 2.30,146- -2.0981E+01 8.4134E+01 4.3997E+01 4.3285E+01
1.5/869E-01 -4466\E-O1 5.8009E-01 3.0335E-01 2.9844E-01

10 -6.4631E-s-00 1.2285E+01 5.7294E+01 5.8221E+00 4.8840E-02
-4.4561E-0,2 -8/47,0.4E-02 3.9503E-01 4.0142E-02 3.3674E-04

11 -6.4755]E+00 -/1 2272E÷01 5.7688E+01 5.7961E+00 7.7989E-03
-4.46-47E-2 -8.4610E-02 3.9774E-01 3.9963E-02 5.3771E-05

•o2o--6..4263E±0-1.2335E+01 5.9309E+01 5.9083E+00 4.9178E-01
.-4\4ý0.8.-02 -8.5044E-02 4.0892E-01 4.0736E-02 3.3907E-03

13 2.1088E+01 -2.4914E+01 5.4155E+00 4.6001E+01 4.6971E+01
1.4540E-01 -1.7177E-01 3.7338E-02 3.1717E-01 3.2385E-01

14 1.5953E+01 -1.0520E+01 3.9919E+00 2.6473E+01 6.5664E+00
1.0999E-01 -7.2533E-02 2.7523E-02 1.8252E-01 4.5274E-02

15 -3.9084E+00 -3.9117E+01 -3.0845E+00 3.5209E+01 2.3726E+00
-2.6948E-02 -2.6970E-01 -2.1267E-02 2.4275E-01 1.6358E-02
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Table 2-237. Load Case 202, Minimum External Pressure, 24 kPa (3.5 psia), 
Normal Conditions of Transport - Model AOS-165A . 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

-1.9936E+00 -3.6737E+00 -1.5532E+01 1.6801E+00 8.28~lE-01 
/ 

-1.3745E-02 -2.5329E-02 -1.0709E-01 1.1584E-02 ~7103E-03 

-2.8216E-01 -3.4700E+00 -8.5588E-01 3.1878E+00 «.25~g)01 
-1.9455E-03 -2. 3925E-02 -5. 90llE-03 2.1977(J.2 6'.3818E-03 

-2.0443E+00 -3. 5609E+00 -1.5425E+01 1. 5166E+0~,.~'2E-~ 
-1.4095E-02 -2.4552E-02 -1.0635E-01 1.0457E~G2 4~~~h618~~ 

-1.0814E-01 -3.1255E+00 -7.1165E-01 ~~~E+0~1.1~9E-02 , ~3.01). " \ I 

-7.4563E-04 -2.1549E-02 -4. 9066E-0I3 2. 0804E~7 . 8663E-05 

-1.9890E+00 -3. 6621E+00 -1.561Zol 1 S:.lE+00~7 . !s48E-01 
-1. 3714E-02 -2. 5250E-02 -1. 076rE-0~ 1.153 6E~O'2---r::~~7E-03 
-3.0689E-Ol -3.6385E+00~7~E-0~00 9.4937E-Ol 
-2.1159E-03 -2.5087E-02 -4.2936E-OB--2_~tE-02 6.5457E-03 

1.1314E+02 -4.824~7~~E+0~ 1.6208E+02 2.7028E+02 
7. 8007E-Ol 7746H~01 4. 9106E~".1175E+00 1.8635E+00 

7. 5212E+01 ~. 38'E!ol ~Ot-01 1.1909E+02 1.9991E+02 
5 .1857E-01 -3'.~OE-O-1----S_J22J.6E-01 8. 2106E-01 1.3 783E+00 

2.30,1iE+-0.1 -2. 098'LE+~8. 4134E+01 4. 3997E+01 4. 3285E+01 
1.5s69E-01~1--.A466~~5. 8009E-01 3. 0335E-01 2. 9844E-01 

-6. ~.31~/ 1. ~01 5. 7294E+01 5. 8221E+00 4. 8840E-02 
\ \ / 

-4.456\E-OQ -8 Al·7·0.4E-02 3. 9503E-01 4. 0142E-02 3. 3674E-04 

11 ~::~755E+00 ~.2272E+Ol 5.7688E+Ol 5.7961E+00 7.7989E-03 
\~464 7E"-V8 . 4 61 OE- 02 3 . 977 4E-0 1 3 .9 963E- 02 5.3 771E- 05 

1--2 -6 .1l2~00 -1.2335E+01 5. 9309E+01 5. 9083E+00 4. 9178E-01 
~ '--:.-4\ 43'0.s'E-02 -8. 5044E-02 4. 0892E-01 4. 0736E-02 3. 3907E-03 

~ ~~> G~088E+01 -2.4914E+01 5.4155E+00 4.6001E+01 4.6971E+01 
. 1.4540E-01 -1.7177E-01 3.7338E-02 3.1717E-01 3.2385E-01 

14 1.5953E+01 -1.0520E+01 3.9919E+00 2.6473E+01 6.5664E+00 
1.0999E-01 -7.2533E-02 2.7523E-02 1.8252E-01 4.S274E-02 

15 -3.9084E+00 ~3.9117E+01 -3.0845E+00 
-2.6948E-02 -2.6970E-01 -2.1267E-02 

3.5209E+01 
2.4275E-01 
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1.6358E-02 

2-503 



16 8.0653E+00
5.5608E-02

17 7.8800E+00
5.4330E-02

18 4.9832E-01
3.4358E-03

19 2.5302E+01
1.7445E-01

20 3.4983E+00
2.4120E-02

21 9.4187E-01
6.4940E-03

22 3.0280E+01
2.0877E-01

23 2.5879E+01
1.7843E-01

24 -2.2938E+00
-1.5815E-02

25 4.5120E+01
3.1109E-01

-4.3587E+01
-3. 0052E-01

-3. 7153E+01
-2. 5616E-01

-2. 0692E+02
-1. 4267E+00

-1.3617E+02
-9.3885E-01

-1. 0985E+02
-7. 5738E-01

-1. 0787E+02
-7.4372E-01

-1. 4673E+02
-1. 0117E+00

-1.2410E+02
-8. 5563E-01
/

-3. 0948E+01
-2 .413 3 E0.1
-3.549•8E "O

-6.7230E+00
-4.6353E-02

-6.9863E+00
-4.8169E-02

-6.7735E+01
-4.6701E-01

-6.8476E+01
-4.7212E-01

-5.5129E+01
-3.8010E-01

-5.2664E+01
-3.6310E-01

-6.4046E+0O1
-4. 4158E o'

-4. 952C7E+0'1

5.1652E+01 4.3330E+01
3.5613E-01 2.9875E-01

*4.5033E+01 4.7213E+01

3.1049E-01 3.2552E-01

2.0742E+02 3.1975E+02
1.4301E+00 2.2046E+00

1.6147E+02 2.4,342E+02
1.1133E+00 1Z67,83E+0,0

1.1335E+02 1\7984E+00
7.8150Eo1 2.2399E+o0

1.'"5 E 01 1.8 97 -0

1.0881E+02 1.57030E+02
558\ \

7C5021E-0 1.17,42E+O.

1.77 01E+02 2.763E+02
1'>'2205E>00- 1.90'59E+00

1. 4\99 8E-+-Q2--2 . 827 6E+02
~-1_.0341E+OO 1.9496E+00

265/4,E + 01 2.7117E+01
1.9'7'57E-01 1.8697E-01

> 8.0618E+01 1.5504E+02
5.5584E-01 1.0690E+00

0

0
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16 

17 

8.0653E+00 -4.3587E+01 -6.7230E+00 
5.5608E-02 -3.0052E-01 -4.6353E-02 

7.8800E+00 -3.7153E+01 -6.9863E+00 
5.4330E-02 -2.5616E-01 -4.8169E-02 

5.1652E+01 
3.5613E-01 

4.5033E+01 
3.1049E-01 

4.3330E+01 
2.9875E-01 

4.7213E+01 
3.2552E-01 

18 4.9832E-01 -2.0692E+02 -6.7735E+01 i.0742E+02 3.1975E+02 
3.4358E-03 -1.4267E+00 -4.6701E-01 1.4301E+00 2.2046E+00 

19 

20 

21 

22 

23 

24 

25 

2.5302E+01 -1.3617E+02 -6.8476E+01 1.6147E+02 2.4~42E+02 

1.7445E-01 -9.3885E-01 -4.7212E-01 1.1133E+00 V:678~~00 < v-
3.4983E+00 -1.0985E+02 -5.5129E+01 1.1335E+02 1~7984E+02 

2.4120E~02 ~7.5738E~Ol ~3.8010E~Ol 7.8150E~O~2399E+OO 

9.4187E~Ol ~1.0787E+02 ~5.2664E+Ol '.088~Q2 '.9~~'02::> 
6.4940E-03 -7. 4372E-01 -3. 6310E-01 <7('5~E-01,,\" . 17'rE+O.o 

3.0280E+01 -1.4673E+02 -6.4046E+On i.7701E+02 2.7643E+02 
2.0877E-01 -1.0117E+00 -4. 4158Et O!1 1~205E;0,oA. 90'59E+00 

2.5879E+01 -1.2410E+02 -4. 952~E+0~' 1. 4~E+~02........-'/a276E+02 
1.7843E-01 -8.5563E-01 -304148E-01~ .. 0341E+00 1.9496E+00 

-2.2938E+00 :3.0948E+01<:3.~E+OP~~01 2.7117E+01 
-1.5815E-02 -2.1338E;:-01 -h1262E-02 1.9',?'57E-01 1.8697E-01 

4.5120E+01 -3. 5~j-oi\. ~0E+0~8. 0618E+01 1.5504E+02 / /' "I ~ 3.1109E-01 -2. 44V1 #_. 4003E-~1 5. 5584E-01 1.0690E+00 
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Table 2-238. Load Case 203, Maximum Increased External Pressure, 140 kPa (20 psia),
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Locati on Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -1.1381E+01 -2.1129E+01 -8.8609E+01 9.7478E+00 5.0416E+00
-7.8471E-0*2 -1.4568E-01 -6.1094E-01 6.7209E-02 3 *4795E-c02

2 -1.3186E+00 -2.7055E+01 -2.3312E+00 2.5736E+01 72655E)00
-9.0916E-03 -1.86545E-01 -1.6073E-02 1.7744E-02 5\0094E-02

3 -1.1690E+01 -2.0432E+01 -8.8022E+01 8.7414E+00 54.012'9E-01
-8.0603E-02 -1.4087E-01 -6.0689E-01 6.0270E-'02 2\7"668\E-03

4 -6.2308E-01 -2.5641E+01 -4.2535E+00 2.501,8E+01 5 .3173E-01
N'I

-4.2960E-03 -1.7679E-01 -2.9327E-O'- I.7249E-01l 3.6662E-03

5 -1.1336E+01 -2.1084E+01 -8.9116E+01 9.747,5E±00 4/9141E+00
-7.8161E-02 -1.4537E-01 -6.14411E-oA 6.7206o'--2--•.3881E-o2

6 -1.7209E+00 -2.8610E+01 1.5O3ý2+O0 2 o6889E+01 9.4278E+00
-1.1865E-02 -1.9726E-01 --,1.0364E-02~---i---1.53-9E-01 6.5002E-02

7 1.3413E+02 -2.8329E+02 -2.08'24E+00 4.1742E+02 8.1512E+02
/ ' \9.2481E-01 -1.9532,E-+,00 -1.4357'E-02 2.8780E+00 5.6201E+00

8 1.3071E+02 3.3351E)02 1.5368Ez-01 4.6422E+02 6.9592E+02/
9.0123E-01 -2\2995E+0-0-1,.-06E-01 3.2007E+00 4.7982E+00

9 6.34a375±8.0O -1.90885±\02 -,2.56O7E±01 1.9722E+02 3.1004E+02
4.,3738E-02 -I-,3161E+00 21.7656E-01 1.3598E+00 2.1376E+00

10 -6.47555-sC -8 3533E+01 6.0145E+01 7.7057E+01 1.8477E+00
-4.46475-02 -5/75-9,4E-01 4.1468E-01 5.3129E-01 1.2739E-02

11 -6.4766E+00 -8 3452E+01 5.7635E+01 7.6976E+01 2.5830E-02
\ 4.46,55E\02 -5.7538E-01 3.9738E-01 5.3073E-01 1.7809E-04

\12 -6.45631E00 -8.3433E+01 5.9126E+01 7.6977E+01 4.6134E-01
-4\4•1 4-02 -5.7525E-01. 4.0766E-01 5.3074E-01 3.1809E-03

1\3 -76786E-01 -8.4787E+01 3.4596E+00 8.4020E+01 9.3802E+00
\> -5.2942E-03 -5.8459E-01 2.3853E-02 5.7929E-01 6.4674E-02

14 8.2026E+00 -2.3146E+01 -1.1782E+00 3.1349E+01 2.1620E+01
5.6555E-02 -1.5959E-01 -8.1234E-03 2.1614E-01 1.4906E-01

15 -1.1032E+01 -1.4240E+02 -1.5204E+01 1.3136E+02 1.411iE+02
-7.6062E-02 -9.8179E-01 -1.0483E-01 9.0573E-01 9.7290E-01

\
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Table 2-238. Load Case 203, Maximum Increased External Pressure, 140 kPa (20 psia), 
Normal Conditions of Transport - Model AOS-16SA 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

stress (psi/MPa) 

Pm Pb 

-1.1381E+01 -2.1129E+01 -8. 8609E+01 9. 7478E+00 5. 04,66E+00 
-7.8471E-02 -1.4568E-01 -6.1094E-01 6.7209E-02 3 . .r795E-02 

-1.3186E+00 -2.7055E+01 -2.3312E+00 2.5736E+01 ~26~g)00 
-9.0916E-03 -1.8654E-01 -1.6073E-02 1. 7744E-tl.1 5\..~4E-02 

-1.1690E+01 -2. 0432E+01 -8. 8022E+01 8. 741~0~'. 012'9E-~ 
-8.0603E-02 -1.4087E-01 -6. 0689E-01 6. 0270E~Q2 2 ~7'668)'~ 

-6.2308E-01 -2.5641E+01 -4.2535E+00 ~~8E+0~~.3~13E-01 , ~2.50: " \ 
-4.2960E-03 -1.7679E-01 -2. 9327E-0j2 1~49E~,2_=_>3. j62E-03 

-1.1336E+01 -2.1084E+01 -8. 911Z.0Q 9.74 7,5E+00 4/.9141E+00 
\ 

I ........./ 
-7.8161E-02 -1.4537E-01 -6.1441E-OQ 6.7206E~0-:2--3.3881E-02 

-1.7209E+00 -2.8610E+.01 ~31E+0~01 9.4278E+00 
-1.1865E-02 -1.9726E-01~:~~64E-02~~8E-01 6.5002E-02 

1.3413E+02 -2. 83~~'2~Q4E~'00 4.1742E+02 8.1512E+02 
,(, \" 

9. 2481E-01 Z9532£+.00 -1.4357-E-02 2. 8780E+00 5. 6201E+00 

1.3071E+02 ~.33'E!a2 ~Of.01 4.6422E+02 6.9592E+02 
9. 0123E-01 -2'\~5E+?'0----L~6E-01 3. 2007E+00 4. 7982E+00 

6. 34a~0.0 -1. 908'8E+~.2. 5607E+01 1.9722E+02 3.1004E+02 

4 .,J'138E-02~1"" . .3161).\~.:/.I1. 7656E-01 1.3598E+00 2.1376E+00 

-6. ~\55~/-8. ~01 6. 0145E+01 7. 7057E+01 1.84 77E+00 
\ \ . / 

-4. 464\E-0-2 ?!7'5-9AE-01 4.1468E-01 5. 3129E-01 1.2739E-02 

11 -6.4766E+00 >8.3452E+01 5.7635E+01 7.6976E+01 2.5830E-02 

~46'~~5.7538E-01 3.9738E-01 5.3073E-01 1.7809E-04 

1,2 -6. '1S63E+00 -8. 3433E+01 5. 9126E+01 7. 6977E+01 4. 6134E-01 
~ .~ -4\ 45'1-4E-02 -5. 7525E-01· 4. 0766E-01 5. 3074E-01 3.1809E-03 

~~> ~786E-01 -8.4787E+01 3.4596E+00 8.4020E+01 9.3802E+00 
. -5.2942E-03 -5.8459E-01 2.3853E-02 5.7929E-01 6.4674E-02 

14 8.2026E+00 -2.3146E+01 -1.1782E+00 3.1349E+01 2.1620E+01 
5.6555E-02 -1.5959E-01 -8.1234E-03 2.1614E-01 1.4906E-01 

15 -1.1032E+01 -1.4240E+02 -1.5204E+01 
-7.6062E-02 -9.8179E-01 -1.0483E-01 

1.3136E+02 
9.0573E-01 
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16 2.4636E+01
1. 6986E-01

17 1.8998E+01
1.3099E-01

18 4.8183E-01
3.3221E-03

19 2.5303E+01
1. 7446E-01

20 3.4984E+00
2.4120E-02

21 9.4313E-01
6.5027E-03

22 3.0283E+01
2. 0879E-01

23 2.5882E+01
1 7845E-01

24 -1.3955E+01
-9.6217E-02

25 1.2723E+01
8. 7724E-02

-9.4692E+01

-6.5288E-01

-7.3610E+01
-5.0753E-01

-2.0694E+02
-1.4268E+00

-1.3617E+02
-9.3887E-01

-1.0985E+02
-7.5739E-01

-1.0787E+02
-7.4375E-01

-1.4674E+02
-1. 0117E+00

-1.2410E+02
-8. 5565E-01

-1.5472E+02
- 1. 0 6 68 E*-0.

-3.9169Et01

-1. 8551E+01
-1.2791E-01

-1. 5786E+01
-1.0884E-01

-6.7738E+01
-4. 6704E-01

-6. 8477E+01
-4.7213E-01

-5. 5129E+b1
-3. 8010E-01

-5.2664E+01
-3.6310E-01

-6. 4048E+Oll
-4. 4160E O'i

-4.9 52r9E+0I

1.1933E+02 1.1668E+02
8.2274E-01 8.0445E-01

9.2609E+01 7.8201E+01

6.3852E-01 5.3918E-01

2.0743E+02 3.1974E+02
1.4302E+00 2.2045E+00

1.6147E+02 2.4K343E+02
1.1133E+00 Xi 677844B00

1.1335E+02 1\,.7984E+02

\ /\
75026E-01 1.17'43E+0.0

1.ý7702E+02 2.7644E+02
1 2205E>&0-/ 1.9 0/6 0E+0 0

1.4998'EtQ202.-2.8277E+02
•-L.0341E+00 1.9496E+00

0 4o7/7E+02 7.4468E+01
9.7'0'57E-01 5.1344E-01

> 5.1892E+01 1.0028E+02
3.5778E-01 6.9139E-01 0

0
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16 

17 
\ 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-506 

2.4636E+01 -9.4692E+01 -1.8551E+01 1.1933E+02 1.1668E+02 
1.6986E-01 -6.5288E-01 -1.2791E-01 8.2274E-01 8.0445E-01 

1.8998E+01 -7.3610E+01 -1.5786E+01 9.2609E+01 7.8201E+01 
1.3099E-01 -5.0753E-01 -1.0884E-01 6.3852E-01 5.3918E-01 

4.8183E-01 -2.0694E+02 -6.7738E+01 2.0743E+02 3.1974E+02 
3.3221E-03 -1.4268E+00 -4.6704E-01 1.4302E+00 2.2045E+00 

2.5303E+01 -1.3617E+02 -6.8477E+01 1.6147E+02 2.4'343E+02 
1.7446E-01 -9.3887E-01 -4.7213E-01 1.1133E+00 /.678'4E+-00 

< V 
3.4984E+00 -1.0985E+02 -5.5129E+01 1.1335E+02 1~7984E+02 

2.4120E-02 -7.5739E-01 -3.8010E-01 /" / 
7.8151E-0~~2AOOE+00 

9.4313E-01 -1.0787E+02 -5.2664E+Ol 1.088~~2 1.~~ZO~~ 
6.5027E-03 -7.4375E-01 -3. 6310E-01 7~5~E-01~ . 17'rE+O,0 

3.0283E+01 -1.4674E+02 -6. 4048E+011 <. 7702E+02 2. 7644E+02 
2.0879E-01 -1.0117E+00 -4. 4160E,(0!1 1~205E~0,0..A. 90ioE+00 

2.5882E+01 -1.2410E+02 -4. 952~E+0~ 1. 4~Rt-~0.2'//s277E+02 
1:7845E-01 -8.5565E-01 -304149E-01--.;L .. 0341E+00 1.9496E+00 

-1.3955E+01 -1.5472E+02<:1.5~E+0~~~02 7.4468E+01 
-9.6217E-02 -1. o 668E:r-0.0 -~5E-Oll 9. TO'57E-01 5.1344E-01 

1.2723E+01 -3. 9~~1'\. 3536E+0~5 .1892E+Ol 1.0028E+02 
8.7724E-02 -2~70~1 '-b .. 3806~2 3. 5778E~01 6.9139E-01 
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Table 2-239. Load Case 204, Additional Increased External Pressure, 2 MPa (290 psia),
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma-2 Sigma_3 Pm Pb

1 -1.6500E+02 -3.0674E+02 -1.2844E+03 1.4174E+02 7. 0177E+01
-1.1376E+00 -2.1149E+00 -8.8559E+00 9.7726E-01 5.7033E-01

2 -1.8219E+01 -4.1179E+02 -2.6921E+01 3.9357E+02 1.10<6ZE)+0'2
-1.2562E-01 -2.8392E+00 -1.8562E-01 2.7136E+&0 7\6269E-01

3 -1.6953E+02 -2.9649E+02 -1.2760E+03 1.2695E+02 5%.971ý4E+00
-1.1689E+00 -2.0442E+00 -8.7977E+00 8.7530E 01 4.91172E-02

4 -9.0482E+00 -3.9266E+02 -6.2188E+01 .3687E+02 9.3328E+00
<\I I

-6.2385E-02 -2.7073E+00 -4.2877E-011 2.6449E.+00 6.4347E-02

-1.6429E+02 -3.0614E+02 -1.29 14E13 1.•4185E+02 7 2402E+01
-1.1328E+00 -2.1108E+00 -68.90 71E+A 9.7799E+0-1 4.9920E-01

6 -2.4788E+01 -4.3594E+02127-1.6052+01 4.11155+02 1.4767E+02
-1.7091E-01 -3.0057E+00 7.1070E-01, 8.424+00 2.2509E-01

7 3.0551E+03 -6.64a5E+03 -1.1749E+03 9.6987E+03 1.8343E+04

b2•• 5•:•• }8456E00- 18 E- '01841E0 3"23-3

2.10645+01 -4.5805E+.01 10055E+00 6.6870E+01 1.2647E+02

8 2.85045+03<-ý 83.46E+03 -9.1447Ei-02 9.6850E+03 1.51825+04
1.9653E+01 -4\5123E+021-68.305a1E+00 6.6776E+01 1.0468E+02

9 4.18-4/0'5+-02 -3.611',1E±0\3 -J.7880E+03 4.0295E+03 6.0151E+03

2.8848E+00 -2-.27898E+01 -1.2328E+01 2.7782E+01 4.1473E+01

10 -6.3934E+00 -1.28053503 -21.0610E+02 1.2216E+03 3.2647E+01

\-4.4081E-0,2 -8 /476-65E+00 7.3152E-01 8.4224E+00 2.2509E-01

11 -6.4916]E+00 -12265E+03 5.6794E+01 1.2200E+03 5.6946E-01
-.75-02 -. 4566E+00 3.9158E-01 8.4118E+00 3.9263E-03

ý1-2 6.2.5021E00 -1.2258E+03 5.58565E+01 1.21965+03 1.6208E+01
-4\3N9A3-02 -8.4519E+00 3.8511E-01 8.4088E+00 1.1175E-01

13 -.. 3705+02-1.2656E+03 -1.9503E+011.8603 .69E2

-9.4463E-01l -8.7262E+00 -1.3447E-01 7.7816E+00 4.2485E+00

14 1.6306E+02 -5.1157E+02 -8.5122E+01 6.7463E+02 4.7333E+02
1.1243E+00 -3.5272E+00 -5.8689E-01 4.6514E+00 3.2635E+00

15 -1.0466E+02 -1.8535E+03 -2.1261E+02 1.7488E+03 2.4972E+03
-7.2163E-01 -1.2779E+01 -1.46595+00 1.20585+01 1.7218E+01
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Table 2-239. Load Case 204, Additional Increased External Pressure, 2 MPa (290 psia), 
Normal Conditions of Transport - Model AOS-165A 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

-1. 6500E+02 -3. 0674E+02 -1. 2844E+03 1. 4174E+02 7. 47~7E+Ol 
-1.1376E+00 -2.1149E+00 -8.8559E+00 9.7726E-Ol ~I033E-Ol 

-1.8219E+01 -4.1179E+02 -2.6921E+01 3.9357E+02 ~.10~~)02 
-1.2562E-Ol -2. 8392E+00 -1.8562E-Ol 2.7137°,0 7'\ 6269E-0;t 

-1.6953E+02 -2. 9649E+02 -1.2760E+03 1. 2695'E+0~5"~'4E+~ 
-1.1689E+00 -2. 0442E+00 -8. 7977E+00 8. 7530E~Ql 4 ~'172'E.~ 

-9.0482E+00 -3.9266E+02 -6.2188E+Ol ~6~E+0~9.3~8E+00 , ~3.83i " \ I 

-6.2385E-02 -2. 7073E+00 -4. 2877E-(')i1 2~49E~.~ __ ,}. 434 7E-02 

-1.6429E+02 -3. 0614E+02 -1. 291Z0~ 1. 4185E+02 7/.~02E+Ol 
-1.1328E+00 -2.1l08E+00 -8. 907\lE+ob 9. 7799E"'-0-V4. 9920E-Ol 

-2.4788E+Ol -4.3594E+02 ~51E+0~02 1.4767E+02 
-1.7091E-Ol -3. 0057E+00 ~: ~~70E-Oil.----2~'8E+00 1.0182E+00 

3.0551E+03 -6. 64'3~'1~'49E~03 9. 6987E+03 1.8343E+04 
/'.. \" . 

2 .1064E+Ol 758(E+,01 -~E+OO 6. 6870E+Ol 1.2647E+02 

2.8504E+03 ~.8346EIa3 -9.144?Z:;'02 9.6850E+03 1.5182E+04 
1. 9653E+Ol -4\.~3E+O'1--.6_. 305/IE+00 6. 6776E+Ol 1.0468E+02 

4 .18.4~0-2 -3. 61l'iLE+~'1 ~OE+03 4. 0295E+03 6. 0151E+03 
2.8'84 8E+ 0 0":::-2-.,489 8'E'+V "(i . 232 8E+Ol 2.77 82E+Ol 4.147 3E+Ol 

-6. ~.34~/-1. ~03 1. 06.10E+02 1.2216E+03 3.264 7E+Ol 
\ \ / 

-4.408\E-OQ -8 A;l'66.5E+00 7. 3152E-Ol 8. 4224E+00 2. 2509E-Ol 

~~: ~?16~\+00 (.2265E+03 5. 6794E+01 1. 2200E+03 5. 6946E-01 
\~ 47'~-V-8. 4566E+00 3. 9158E-Ol 8. 4118E+00 3. 9263E-03 

~'2~ =~ ~.~~/~{~~~ =~: ~~~:::~~ ~: ~~~~:~~~ ~: ~~~~::~~ ~: ~~~~::~~ 
~~> '1~701E+02 -1.2656E+03 -1.9503E+Ol 1.1286E+03 6.1619E+02 

-9.4463E-Ol -8.7262E+00 -1.3447E-Ol 7.7816E+00 4.2485E+00 

14 1.6306E+02 -5.1157E+02 -8.5122E+Ol 6.7463E+02 4.7333E+02 
1.1243E+00 -3.5272E+00 -5.8689E-Ol 4.6514E+00 3.2635E+00 

15 -1.0466E+02 -1.8535E+03 -2.1261E+02 1.7488E+03 2.4972E+03 
-7.2163E-Ol -1.2779E+Ol -1.4659E+00 1.2058E+Ol 1.7218E+Ol 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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16 2.9959E+02
2.0656E+00

17 2.0379E+02
1 . 4051E+00

18 2.7472E-01
1. 8941E-03

19 2.5306E+01
1.7448E-01

20 3.4942E+00
2.4091E-02

21 9.7049E-01
6.6913E-03

22 3.0349E+01
2.0925E-01

23 2.5997E+01
1.7924E-01

24 -2.0330E+02
-1. 4017E+00

25 7.8055E+02
5 .3817E+00

-9.2093E+02
-6.3496E+00

-6.6353E+02
-4.5749E+00

-2.0721E+02
-1.4286E+00

-1.3619E+02
-9.3898E-01

-1.0986E+02
-7.5749E-01

-1.0796E+02
-7.4437E-01

-1.4687E+02
-1.0127E+00

-2.1108E+02

-1.4553E+00

-1.5894E+02
-1.0958E+00

-6.7781E+01
-4.6734E-01

-6.8481E+01
-4.7216E-01

-5.5127E+01
-3.8009E-01

-5.2650E+01
-3.6301E-01

-6.4082E+01I
4. 4 183E/-01

/ I

1.2205E+03 1.2959E+03
8.4152E+00 8.9346E+00

8.6732E+02 5.5082E+02
5.9800E+00 3.7978E+00

2.0748E+02 3.1971E+02
1.4305E+00 2.2043E+00

1.6149E+02 2.4,346E+02
1.1135E+00 1/i6778,6-E +U C

1.1336E+0:2 1\.71986E+02
7.8158Es01 1.2,401E+0,0

o0893ý+22 1 .52 E+ 0 2

\ O\

7 C5 .1 0 6 E -0 1 . 1 7 '5 7 E + O .

ý1.77\22E±02 2.767)9E+02
1>.\2219E>O0-0 1.90'4E+00

1. 5035'E+-2-2. 8347E+02
-1.0366E+00 1.9545E+00

-1.I 9787'E+03 8.5477E+02
1.3"643E+01 5.8935E+00

2.1724E+03 4.2437E+03
1.4978E+01 2.9260E+01

0

-1.2435E+02 -4
-8.5738E-01 -3Y

0

0
1 2-508
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-508 

2.9959E+02 -9.2093E+02 -2.1108E+02 1.2205E+03 1.2959E+03 
2.0656E+00 -6.3496E+00 -1.4553E+00 8.4152E+00 8.9346E+00 

2.0379E+02 -6.6353E+02 -1.5894E+02 8.6732E+02 5.5082E+02 
1.4051E+00 -4.5749E+00 -1.0958E+00 5.9800E+00 3.7978E+00 

2.7472E-Ol -2.0721E+02 -6.7781E+Ol 2.0748E+02 3.1971E+02 
1.8941E-03 -1.4286E+00 -4.6734E-Ol 1. 4305E+00 2.2043E+00 

2.5306E+Ol -1.3619E+02 -6.8481E+Ol 1.6149E+02 2/,4'34EiE+Q2 
1.7448E-Ol -9.3898E-Ol -4.7216E-Ol 1.1135E+00 } . 67 8'EiUOO < 'V 3.4942E+00 -1.0986E+02 -5.5127E+Ol 1.1336E+02 1~7986E+02 

2.4091E-02 -7.5749E-Ol -3.8009E-Ol 7.8158E<0~2401E+~0 

9.7049E-'01 -1.0796E+02 -5.2650E+01 1. 089~~2 1. "~~,\O~) 
6.6913E-03 -7.4437E-Ol -3.6301E-Ol 7('5,106E-Ol\ . 17\57E+OD 

3.0349E+Ol -1.4687E+02 -6. 4082E+Oll <. 7~E+02 2. 76)9E+02 
2.0925E-Ol -1.0127E+00 -4. 4183EtO~1 1~219E;'0.0./1. 90is4E+00 

2.5997E+Ol -1. 2435E+02 -4. 957~E+0~ 1. 5~Kt-_0.2""""""/s34 7E+02 
1.7924E-Ol -8. 5738E-Ol -304180E-Ol~_. 0366E+00 1.9545E+00 

-2.0330E+02 <: ""L ~ 8.5477E+02 -2.1820E+03 -,2.1988E+Oz-__ !.:?787'E+03 
-1.4017E+00 -1.5044Kt--0.l -h5160E+ob 1.3'6'?3E+Ol 5.8935E+00 

7.8055E+02 -1. 3.~t93'\. ~2E+002 .1724E+03 4.2437E+03 
5.3817E+00 -9(596'5E+GO -/J-. 0152~~O 1.4978E+Ol 2.9260E+Ol 

V 
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Table 2-240. Load Case 211, Fabrication Stress, Normal Conditions of Transport -

Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 7.0156E+01 -5.5174E+02 4.2251E+03 6.2189E+02 4.08,I5E+02
4.8371E-01 -3.8041E+00 2.9131E+01 4.2878E+00 2.8141E+00

2 7.0344E+02 -1.8052E+03 -3.2178E+03 2.5086E+03 1. 577 1± 02
4.8500E+00 -1.2446E+01 -2.2186E+01 1.7296E±0.1 1N\0874E+00

3 -4.2396E-01 -5.0653E+02 4.1407E+03 5.06105+02 1\.477\3E±01

-2.9231E-03 -3.4924E+00 2.8549E+01 3.4894E+00 1-.18ý6E-01

-2.2905E+01 -6.6366E+02 -4.3361E+03 6 407'6E+0 ,3.0941E+02
-1.5792E-01 -4.5758E+00 -2.9896E,011 4.4179E400 2.1333E+00

5 6.2751E+01 -5.5356E+02 4.2692E+03 6.1631E+02 38451E+02
4.3265E-01 -3.8166E+00 2.943r5E+±0 4 .2 4 9 3'EiPO 2.6511E+00

6 3.9043E+02 -2.1740E+03 <3.178,yE+03 2.5644E+03 8.5159E+02
2.6919E+00 -1.4989E+01 -1916768101 5.8715E00

7 5.9816E+02 -2.58,14503 -3.608E+o03 3.1796E+03 4.3410E+03
4.1242Eo00 -1.7798E5,O1 -2. 4833,E01 2.1922Eo01 2.9930Eo01

8 5.5161E+02 wý.9558.E)±3 -4.07615~i-03 2.5066E+03 1.8300E+03

3.8032E+00 -1\ 49E±O-I1--,-2.810.4E±01 1.7282E+01 1.2618E+01

9 9.163•5E8.2 -5.156'2E+0\2 •-2.7666E+03 1.4320E+03 2.2394E+03
6.A180oo00 -3,5550E,+00 .9075E01 9.8731E+00 1.5440E+01

10 3.6674ES,-02 5.5438E-01 -5.1039E+00 3.6619E+02 5.5226E+01\ •/
2.5286E+00 3/82-23E-03 -3.5190E-02 2.5248E+00 3.8077E-01

11 3.6423E+02 -1 6469E-02 8.7467E-01 3.6425E+02 1.6415E+00
2.52,13E500 1.1355E-04 6.0306E-03 2.5114E+00 1.1318E-02

12)2 \3.61578E±02 2.5815E-01 -1.2042E±01 3.6552E+02 3.3387E+01
2\5h19/E+00 1.7799E-03 -8.3028E-02 2.5202E+00 2.3019E-01

1 3 5.5837E+02 -4.0245E+02 1.8431E+02 9.6082E+02 1.4296E+03
3.8498E+00 -2.7748E+00 1.2708E+00 6.6246E+00 9.8570E+00

14 -1.1358E+02 -1.3527E+03 -1.2966E+03 1.2391E+03 1.4778E+03
-7.8313E-01 -9.3267E+00 -8.9396E+00 8.5436E+00 1.0189E+01

15 2.0064E+01 -1.2589E+03 -1.2397E+03 1.2789E+03 1.5090E+03
1.3833E-01 -8.6795E+00 -8.5471E+00 8.8179E+00 1.0404E+01

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-509
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Table 2-240. Load Case 211, Fabrication Stress, Normal Conditions of Transport -
Model AOS-16SA 

Stress (psi/MPa) 

Location Pm Pb 

1 7.0156E+01 -5.5174E+02 4.2251E+03 6.2189E+02 4.08d5E+02 
/ . 

4.8371E-01 -3.8041E+00 2.9131E+01 4.2878E+00 2.8141E+00 

. . 7 () 
7.0344E+02 -1.8052E+03 -3. 2178E+03 2. 5086E+03 ~. 577]'.g:+02 2 

4.8500E+00 -1.2446E+01 -2. 2186E+01 1. 729{(').\1"~4E+00 

-4.2396E-01 -5.0653E+02 4.1407E+03 5.0610E+02 ~.477~E+:~ 
-2.9231E-03 -3. 4924E+00 2. 8549E+01 3. 4894E~00 1 :0.186):.0/ 

-2.2905E+01 -6. 6366E+02 -4. 3361E+03 67'6E+0~. OJ1E+02 

3 

4 

5 

6 

7 

8 

9 

10 

, \~. ~?: " \ I 
-1.5792E-01 -4. 5758E+00 -2. 989Ll 4~79E-+V .1333E+00 

6.2751E+01 -5. 5356E+02 4. 269\2E+OB 6 .163.1E+02/3. ~51E+02 
4.3265E-01 -3. 8166E+00 2. 943SE+0~ 4. 2493E'+-'0.0%:~~~lE+00 
~. 9043E+02 -2 .1740E+03 6'81E+0~03 8. 5159E+02 
2.6919E+00 -1.4989E+01~:~;16E+0~~~/tE+01 5.8715E+00 

5.9816E+02 -2. 58/1~.3~.;L8E~03 3.1796E+03 4. 3410E+03 
/ \" 

4 .1242E+00 777(E-+D1 -~E+01 2.1922E+01 2. 9930E+01 

5.5161E+02 ~.9550E!a3 -4.0761,::t03 2.5066E+03 1.8300E+03 
3. 8032E+00 -1"~9E+O.1---2_. 810.4E+01 1.7282E+01 1.2618E+01 

9 .16,J~02 -5 .156'QE+~'2 ~6E+03 1.4320E+03 2. 2394E+03 
/ '-- " ./. 6 .o180E+00 -3'.5550E+~-1. 9075E+01 9. 8731E+00 1.5440E+01 

3. ~{4~ 5. ~ci1 -5.1039E+00 3. 6619E+02 5. 5226E+01 
2.528,\E+0,oi/8:202,JE-03 -3. 5190E-02 2. 5248E+00 3. 8077E-01 

3.6423E+02 Sl.6469E-02 8.7467E-01 3.6425E+02 1.6415E+00 
~;:51~3E\~1.1355E-04 6.0306E-03 2.5114E+00 1.1318E-02 

1-2 \\6.5~02 2.5815E-01 -1.2042E+01 3. 6552E+02 3. 3387E+01 
~.~ 2\5i~9E+00 1.7799E-03 -8.3028E-02 2.5202E+00 2.3019E-01 " )~> 5~837E+02 -4. 0245E+02 1.8431E+02 9. 6082E+02 1.4296E+03 

3.8498E+00 -2.7748E+00 1.2708E+00 6.6246E+ob 9.8570E+00 

14 -1.1358E+62 -1.3527E+03 -1.2966E+03 1.2391E+03 1.4778E+03 
-7.8313E-01 -9.3267E+00 -8.9396E+00 8.5436E+00 1.0189E+01 

15 2.0064E+01 -1.2589E+03 -1.2397E+03 1.2789E+03 1.5090E+03 
1.3833E-01 -8.6795E+00 -8.5471E+00 8.8179E+OO 1.0404E+01 
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16 2.0533E+02
1. 4157E+00

17 2.0538E+02
1. 4160E+00

18 1.7491E+02
1.2060E+00

19 5.0427E+02
3.4768E+00

20 4.4764E+02
3.0864E+00

21 5.2293E+02
3.6055E+00

22 6.5796E+02
4.5365E+00

23 7.7331E+02
5.3318E+00

24 8.3863E+00
5. 7821E-02

25 7.2312E+01
4. 9857E-01

-2.5290E+03
-1.7437E+01

-2.4970E+03

-1.7216E+01

-2.5801E+02
-1.7789E+00

-2.5506E+02
-1.7586E+00

-7.6933E+01
-5.3043E-01

-1.0833E+02
-7.4692E-01

-3.7306E+02
-2.5722E+00

-5.0703E+02
-3.4959E+00

-8. 4569E+01
-5. 8308E-0.1

-6.8'757E02

-2.2111E+03
-1.5245E+01

-2.2394E+03
-1.5440E+01

1. 2046E+01
8.3052E-02

8. 5064E+01
5.8650E-01

-1.5443E+02
-1.0648E+00

-2.3767E+02
-1.6387E+00

7.6791E+0'0
5. 2946E-0'

-6. 6388E+0'1
- Al^ý7 7R T.- n 1

2.7343E+03 3.2424E+02
1.8852E+01 2.2356E+00

2.7024E+03 9.8227E+02
1.8632E+01 6.7725E+00

4.3292E+02 6.2216E+02
2.9849E+00 4.2896E+00

7.5932E+02 1.1/448E+03
5.2353E+00 7'f89 2400

5.2457E032 9 5959E+03
73618E+00 6.6161E+00

6. 3126E\+,02\1.4E+03

4<'3524E+00 7.85x56E+O '0

\.3090E-03 1.48823E+03
7 Ž1087E>00%j 1.0461E+01

1. 2803E+-+W3---2/.3652E+03
--- 8-.8277E+00 1.6307E+01

9 2955'E+01 1.4333E+02
6.4ý090E-01 9.8823E-01

7.5988E+02 1.2687E+03
5.2392E+00 8.7475E+00

1 2-510
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-510 

2.0533E+02 -2.5290E+03 -2.2111E+03 2.7343E+03 3.2424E+02 
1.4157E+00 -1.7437E+01 -1.5245E+01 1.8852E+01 2.2356E+00 

2.0538E+02 -2.4970E+03 -2.2394E+03 2.7024E+03 9.8227E+02 
1.4160E+00 -1.7216E+01 -1.5440E+01 1.8632E+01 6.7725E+00 

\ 

1.7491E+02 -2.5801E+02 1.2046E+01 4.3292E+02 6.2216E+02 
1.2060E+00 -1.7789E+00 8.3052E-02 2.9849E+00 4.2896E+00 

5.0427E+02 -2.5506E+02 8.5064E+01 7.5932E+02 1.H48E+03 
3.4768E+00 -1.7586E+00 5.8650E-01 5.2353E+00 7(892-9E-t-00 < V . 4.4764E+02 -7.6933E+01 -1.5443E+02 5.2457E+02 9~5959E+02 

3.0864E+00 -5.3043E-01 -1.0648E+00 /" / 
,3. 6168E+00~6.161E+0'0 

5.2293E+02 -1.0833E+02 -2.3767E+02 6.312~02 l.i~O~> 
" " 3.6055E+00 -7.4692E-01 -1. 6387E+00 <.¥.'3'~E+00~. 85~6E+G,0 

6.5796E+02 -3.7306E+02 7.6791E+OP :J..0310E~03 1.48Z3E+03 
4.5365E+00 -2.5722E+00 5.2946E(OQ 7\:t087E+G,0../l.0261E+01 

7.7331E+02 -5.0703E+02 -6. 63 8(sE+0~ 1. 2~E+_0.3 ______ /'652E+03 
5.3318E+00 -3.4959E+00 -40-577GE-01-8..8277E+00 1.6307E+01 

-8.4569E+Ol<:~6~E+0~~~01 
. 

8.3863E+00 1.4333E+02 
5.7821E-02 -5.8308E=Ol -5.2513E-Oa 6.4~90E-01 9.8823E-01 

7.2312E+01 -6 .8~~2 \. ~6E+0~7 .5988E+02 1.2687E+03 
4.9857E-01 -~7 40'6E+GO -b-. 9463~-Q,0 5.23 92E+OO 8.7475E+00 

V 
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Table 2-241. Load Case 215, Compression Load (5x weight),
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 1.5028E+01 -8.9507E+01
1.0361E-01 -6.1713E-01

2 . 0172E+01

1. 3908E-01

2 1.0159E+01 -1.7879E+02 4.4443E+01
7.0045E-02 -1.2327E+00 3.0643E-01

1.0453E+02 1.48/21E+02
7.2074E-01 1.'0219E+00

1.8895E+02 ý4.71<56,E.+01

1.3028E+ 
0,0 3\ .2513 E-0Oi

1.05395E+02 1\006'9E+01
7.2661E>'01 6.'9.42 6E---02

3 1.9927E-01 -1.0519E+02
1.3739E-03 -7.2523E-01

1. 0485E+01
7. 2291E-02

4 1.9921E+00 -1.7524E+02 -8.9845E+00 1.772-3E+
1.3735E-02 -1.2082E+00 -6.1946E-012 I.2220E+0

5 7.8531E-01 -1.2079E+02 2 00040Z•1+J 1.215,7Eo2
5.4145E-03 -8.3279E-01 1.379ý3E-OI 8.3821'E-0-

6 9.4098E+00 -2.0156E+02 -1.35'5@5±01 2.ý1097ýE-i02
6.4879E-02 -1.3897E+00 -9,3482E-02' 1.4.6E+00

7 2.1681E+02 -2.57t7515±02 5.85,67E+01 4.7455E+02

1.4948E+00 -1.7771.E-+,00 4.0380E-01 3.2719E+0

8 1.6150E+02 1~.9197,E)+02 4.87090+-O1 3.5346E+02
1.1135E+00 -1\.3236E+00-,.-3.358,4E-01 2.4370E+00

9 4.7 3,8" §'3. -2.867,7E+02 --4. 4353E+01 2.3939E+02-4-~

-3.669E-01"-1-.,9772E+00 -3.0580E-01 1.6505E+00

10 -4.56,25E-015E 1"-.4718E02 -3.4285E+-00 1.4673E+02\ \ /

-3.1458E-0,3 -1/0'Ž4.8E+00 -2.3639E-02 1.0117E+00

11 -5.3840E-01 -1 0827E+02 -3.2480E+00 1.0773E+02
-3.71:215LE-073 -7.4647E-01 -2.2394E-02 7.4276E-01

1'2 -6. 5602-01 -1.1972E+02 -4.6329E+00, 1.1906E+02
-4.523/1'E-03 -8.2544E-01 -3.1943E--02 8.2092E-01

13 -4.)81945+01 -2.0035E+02 -2.7052E+01 1.8215E+02
-1.2545E-01 -1.3814E+00 -1.8652E-01 1.2559E+00

14 2.2990E+01 -7.9310E+01 -1.5026E+01 1.0230E+02

i. 3464E+01
9.2829E-02

.• 6365E+01
2. 5073E-01

7.2537E+00
5 .0013E-02

5.5049E+02
3.7955E+00

4.2546E+02
2.9334E+00

1. 5046E+01
1. 0374E-01

2 . 2917E+00
1.5800E-02

6.5904E-02
4.5439E-04

1.4366E+00
9.9048E-03

6. 9956E+01
4.8233E-01

7.8981E+01
5.4455E-01

1. 9217E+02
1.3250E+00

1.5851E-01 -5.4682E-01 -1.0360E-01

15 -3.4935E+00 -1.1756E+02 -1.1037E+01
-2.44087E-02 -8.1052E-01 -7.6099E-02

7.0534E-01

1. 1406E+02
7 .8643E-01
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Table 2-241. Load Case 215, Compression Load (5x weight), 
Normal Conditions of Transport - Model AOS-165A 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

1.5028E+Ol -8.9507E+Ol 2.0172E+Ol 1.0453E+02 1.48~lE+02 

1.0361E-Ol -6.1713E-Ol 1.3908E-Ol 7.2074E-Ol 1.0~19E+00 

1.0159E+Ol -1.7879E+02 4.4443E+Ol 1.8895E+02 ~71~g)01 
7.0045E-02 -1.2327E+00 3. 0643E-Ol 1. 3028E+(JO 3\..~3E-0;t 

1.9927E-Ol -1.0519E+02 1.0485E+Ol 1. 053~0~h. 006'9E+~~ 
1.3739E-03 -7. 2523E-Ol 7. 2291E-02 7. 2661E~01 6 ~426)'# 

1.9921E+00 -1.7524E+02 -8.9845E+00 ~2~E+0~i.3~4E+Ol , ~l. 77: " \ I 

1.3735E-02 -1.2082E+00 -6 .1947°\ 1~20E+,Z~_/)' 2829E-02 

7.8531E-Ol -1.2079E+02 2.0004E+0~ 1.215JE+02~.6365E+Ol 
\ 

I ........ 
5.4145E-03 -8.3279E-Ol 1.3793E-D~ 8.3821E~0~ 2.5073E-Ol 

9.4098E+00 -2. 0156E+02 0s'51E+0~02 7. 2537E+00 
6.4879E-02 -1. 3897E+00 <;;.~: ~~82E-02~~.6'E+00 5. 0013E-02 

2.1681E+02 -2.5}a~r~'6~E+0~ 4.7455E+02 5.5049E+02 
1. 4948E+OO 7~771E~OO 4. 0380-E~3. 2719E+OO 3. 7955E+OO 

1.6150E+02 ~.91~'E~2 ~~01 3.5346E+02 4.2546E+02 
1.1135E+00 -1'.~6E+OO---3_. 358.4'E-Ol 2. 4370E+00 2. 9334E+00 

-4. 7 )sfuo.'---.::. 2 . 867<7~+~4 .-::3E+01 2 .393 9E+02 1. 5046E+O 1 

-3 .\69E-Ol -1'-",~~-3. 0580E-Ol 1.6505E+00 1.0374E-Ol 

-4. 5625~/-1. 4718E+02 -3. 4285E+00 1.4673E+02 2. 2917E+00 
\ \ / 

-3.145\E-0<3 -l/0'1-4.8E+00 -2. 3639E-02 1.0117E+00 1.5800E-02 

-5.3840E-Ol ~.0827E+02 -3.2480E+00 1.0773E+02 6.5904E-02 
~71~lE~}7.4647E-01 -2.2394E-02 7.4276E-01 4.5439E-04 

1'2 -6. 5~~01 -1.1972E+02 -4. 6329E+00, 1.1906E+02 1.4366E+00 
~ ~ -4\523,tE-03 -8.2544E-Ol -3.1943E-02 8.2092E-Ol 9.9048E-03 

~~> '1~194E+Ol -2.0035E+02 -2.7052E+Ol 1.8215E+02 6.9956E+Ol 
-1.2545E-Ol -1.3814E+00 -1.8652E-Ol 1.2559E+00 4.8233E-Ol 

14 2.2990E+Ol -7.9310E+Ol -1.5026E+Ol 1.0230E+02 7.8981E+Ol 
1.5851E-Ol -5.4682E-Ol -1.0360E-Ol 7.0534E-Ol 5.4455E-Ol 

15 -3.4935E+00 -1.1756E+02 -1.1037E+Ol 
-2.4087E-02 -8.1052E-Ol -7.6099E-02 

1.1406E+02 
7.8643E-Ol 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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1.3250E+00 
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16 6.1021E+01
4. 2072E-01

17 5.6824E+01
3.9179E-01

18 -6.7809E+02
-4.6752E+00

19 5.8068E+01
4. 0036E-01

20 -7.5039E+01
-5.1737E-01

21 -2.7339E+01
-1.8850E-01

22 1.1203E+02
7.7243E-01

23 1.6809E+02
1.1590E+00

24 -1.6984E+01
-1.1710E-01

25 -4.1270E+02
-2.8455E+00

-1.8608E+02
-1.2830E+00

-1.6181E+02
-1.1156E+00

-2.3317E+03
-1.6076E+01

-2.6726E+02
-1.8427E+00

-3.4808E+02

-2.3999E+00

-1.9886E+02

-1.3711E+00

-1.2854E+02
-8.8628E-01

-1.5210E+02
-1.0487E+00

-2.3732E+02
-1 . 6363 +E*0.0

-8.2"705E&t02

-2. 9159E+01
-2. 0104E-01

-2. 4193E+01
-1. 6681E-01

-4. 5740E+02
-3. 1536E+00

-8.3882E+01
-5.7835E-01

-1. 0509E+02
-7.2455E-01

-2. 8427E+01
-1.9600E-01

2 . 1502E+01I
/ I1. 4825E-o'1

-1. 095E+oI

2.4710E+02 2.4059E+02
1.7037E+00 1.6588E+00

2.1863E+02 1.5100E+02
1.5074E+00 1.0411E+00

1.6536E+03 9.3635E+01
1.1401E+01 6.4559E-01

3.2532E+02 3.5-776E+02
2.2430E+00 2<466 - 00

<
2.7304E+02 2 2321E+02
1.8826E+00 1.5390E+00

1.7152E+02 5.6535E+01
1?1.826E+00 3. 8979E-01

2.4058E+02 2.4800E+02
2.65875E +0.0 1.7099E+00

3. 2020E &02--3 .1129E±02

~-2-.2077E+00 2.1462E±00

220ý33'E+02 9.5342E+01
1.5'192E+00 6.5736E-01

>4.1435E÷02 2.7563E+02
2.8569E+00 1.9004E+00-'

0

1 2-512
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-512 

6.1021E+Ol -1.8608E+02 -2.9159E+Ol 2.4710E+02 2.4059E+02 
4.2072E-Ol -1.2830E+00 -2.0104E-Ol 1.7037E+00 1.6588E+00 

5.6824E+Ol -1.6181E+02 -2.4193E+Ol 2.1863E+02 1.5100E+02 
3.9179E-Ol -1.1156E+00 -1.6681E-Ol 1.5074E+00 1.0411E+00 

-6.7809E+02 -2.3317E+03 -4.5740E+02 1.6536E+03 9.3635E+Ol 
-4.6752E+00 -1.6076E+Ol -3.1536E+00 1.1401E+Ol 6.4559E-Ol 

5.8068E+Ol -2.6726E+02 -8.3882E+Ol 3.2532E+02 3.5·776E+02 
4.0036E-Ol -1.8427E+00 -5.7835E-Ol 2.2430E+00 2(466'7~00 

-1.0509E+02 < V -7.5039E+Ol -3.4808E+02 2.7304E+02 ~~2321E+02 

-5.1737E-Ol -2.3999E+00 -7.2455E-01 /"- / 
1. 8826E+00~5390E+0'0 

-2.7339E+Ol -1.9886E+02 -2. B427E+01 1. 715~02 5. 6~E'\01> 
"- " -1.8850E-01 -1.3711E+00 -1. 9600E-Ol J!.'l~E+OO\. 89~9E-0.} 

1.1203E+02 -1.2854E+02 2 . 1502E+Oll ~. 4058E+02 2. 4800E+02 
7.7243E-Ol -8.8628E-Ol 1.4825E,(0!1 1':-6587E;(:).oA .70,99E+00 

1.6809E+02 
,I .~ / . 

-1.5210E+02 -1.0952E+Oo. 3. 2020E+_0.2.----"3 .1l29E+02 
I I 

1.1590E+00 -1. 0487E+00 (705~E-02-2 .. ~00 2.1462E+00 

-1.6984E+Ol 9.5342E+Ol -2.3732E+02 -,1. 5846E+0i1.~2033·E+02 
~ I / -1.1710E-Ol -1.6363E.:r-0.0 -1.0926E-OIL 1.5'1:'92E+00 6.5736E-Ol 

-4.1270E+02 - 8 . 2~'02 '\ . 1143E+0~4 . 143 5E+ 02 2.7563E+02 
-2.8455E+00 

/. /'. I ~ 
1.9004E+00' -5.702'3E+00 -D-. 5262E+~0 2. 8569E+00 

V 

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

• 

• 

• 



Table 2-242. Load Case 216, Rod Drop onto Cask,
Normal Conditions of Transport - Model AOS-165A

Stress (psi/M[Pa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -4.0860E-02 -1.4431E+00 7.1755E-01 1.4022E+00 1.170ý3E+00
-2.8172E-04 -9.9495E-03 4.9474E-03 9.6678E-03 8.0690E-03

2 1.5460E-01 -2.9751E+00 2.9991E+00 3.1297E+00 <.2856.E)0ý0
1.06.59E-03 -2.0513E-02 2.0678E-02 2.1578E-02 8\ý8639E-03

3 5.1134E-03 -2.9308E+00 2.9958E-01 2.93605+00 1N.8ý45'0E-01
3.5255E-05 -2.0207E-02 2.0655E-03 2.0243E-02 1.2721E,-03>
4 6.0656E-02 -5.1823E+00 -2.1661E-01E 4.969E-01

6.0656E-02 '5 24,2ýE+0\496E0

4.1821E-04 -3.5731E-02 -1.4935E-013 3.6149-02 .4452E-03

1.6186E-02 -3.6405E+00 7 15-0 3.656.7E+00 1.1151E+00
1.1160E-04 -2.5101E-02 4 .84919E-0 2.5212E-0-2 7.6881E-03

6 3.128,7E-01 -6.9)0295+00<-4:.4\37,OE-01 7.2158'E±00 4.8260E-01
2.1572E-03 -4.7594E-02 -3.0592E-03•4--•ý975,I-02 3.3274E-03

7 1.6746E+01 -5.30/78E+00 1.0668E+0 2.2054E+01 4.8606E+00/ \I \
1.1546E-01 -3.6596E--,02 17 .3556,ý-02 1.5206E-01 3.3513E-02

8 1.3529E+01 -89764E+00 6.94275i-00 2.2505E+01 7.8688E+00
9.3279E-02 -6\I89OE-0"2-4.786,8E-02 1.5517E-01 5.4253E-02

9 -1.1416E0' -2.880&4E+01 -9.9716E-01 2.7662E+01 1.6472E+01

-7.8/712E-03 -1,--.9859-01 -/6.8752E-03 1.9072E-01 1.1357E-01

10 -3.61\07E-02 / 1.2991E+01 -4.9447E-01 1.2955E+01 1.9747E-01\ \/
%-2.4895E-04 -8/956/7E-02 -3.4092E-03 8.9319E-02 1.3615E-03

11 -3.3891E-02 -7 2117E+00 -2.3788E-01 7.1778E+00 6.2446E-03
-2.33,67E\-04 -4.973-02 -1.6401E-03 4.9489E-02 4.3055E-05

1-2 -3.9,950E-02 -6.0610E+00 -2.4148E-01 6.0210E+00 6.5364E-02
-2\75\4,5E-04 -4.1789E-02 -1.6649E-03 4.1513E-02 4.5067E-04

13 -7.5034E-01 -8.7035E+00 -1.2480E+00 7.9532E+00 2.8521E+00
-5.1734E-03 -6.0009E-02 -8.6044E-03 5.4835E-02 1.9664E-02

14 8.9446E-01 -3.3387E+00 -7.3041E-01 4.2332E+00 3.2975E+00
6.1671E-03 -2.3020E-02 -5.0360E-03 2.9187E-02 2.2736E-02

15 -2.3993E-01 -4.8953E+00 -5.6423E-01 4.6554E+00 7.9609E+00
-1.6543E-03 -3.3752E-02 -3.8902E-03 3.2098E-02 5.4888E-02
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Table 2-242. Load Case 216, Rod Drop onto Cask, 
Normal Conditions of Transport - Model AOS-16SA 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

-4.0860E-02 -1.4431E+00 7.1755E-01 1.4022E+00 1.1}03E+00 
-2.8172E-04 -9.9495E-03 4.9474E-03 9.6678E-03 8.0690E-03 

1.5460E-01 -2.9751E+00 2.9991E+00 3.1297E+00 ~28~g)00 
1.0659E-03 -2. 0513E-02 2. 0678E-02 2 .1578E-02 8'.~9E-03 

5.1134E-03 -2. 9308E+00 2. 9958E-01 2. 936~0~h. 845'OE-~~ 
3.5255E-05 -2.0207E-02 2.0655E-03 2.0243E'o2 "~")~ 

6.0656E-02 -5.1823E+00 -2.1661E-01 ~2~E+0~4.9969E-01 , ~5. 24: " I I 
4.1821E-04 -3. 5731E-02 -1. 4935E-0'3 3~49E~3. 4452E-03 

1.6186E-02 -3.6405E+00 7.034~ol 3.656JE+00 1~51E+00 
1.1160E-04 -2. 5101E-02 4. 849bE-OB 2. 5212E~0-:2.--/.l. 6881E-03 

3.1287E-01 -6. 9029E+00 6'71E-0~00 4. 8260E-01 
2.1572E-03 -4.7594E-02~:~~92E-OB--4~;tE-02 3.3274E-03 

1.6746E+01 -5.33~~t~'6~E+0~ 2.2054E+01 4.8606E+00 
1.1546E-01 -3. 6596B-.02 ~E~l. 5206E-01 3. 3513E-02 

1.3529E+01 ~97~E~0 6.9427,,00 2.2505E+01 7.8688E+00 
9. 3279E-02 -6'.~OE-O'2----4 .. 786.8E-02 1.5517E-01 5. 4253E-02 

-1.14;1-'6E+-O.0 -2. 880'4E+~.9 ~6E-01 2. 7662E+01 1.64 72E+01 
/ ~." / -7. 8712E-03 -1 ....... 9859E-~-6. 8752E-03 1.9072E-01 1.1357E-01 

-3.~\07~/ 1.~01 -4.9447E-01 1.2955E+01 1.9747E-01 
\ \ /. 

-2. 489\E- 0'4 -8 :'9'56?lE-02 -3. 4092E- 03 8. 9319E-02 1.3 615E- 03 

11 ~-3.Z891,\02 ~.2117E+00 -2.3788E-01 7.1778E+00 6.2446E-03 
-2. 33.67E-V-4. 9723E-02 -1.6401E-03 4. 9489E-02 4. 3055E-05 

1'2 -B. 9,9~02 -6. 0610E+00 -2. 4148E-01 6. 0210E+00 6. 5364E-02 
~ ~ -2\ 75'4.5-E-04 -4.1789E-02 -1.6649E-03 4.1513E-02 4. 5067E-04 

~~>_~034E-01 -8.7035E+00 -1.2480E+00 7.9532E+00 2.8521E+00 
. -5.1734E-03 -6.0009E-02 -8.6044E-03 5.4835E-02 1.9664E-02 

14 8.9446E-01 -3.3387E+00 -7.3041E-01 4.2332E+00 3.2975E+00 
6.1671E-03 -2.3020E-02 -5.0360E-03 2.9187E-02 2.2736E-02 

15 -2.3993E-01 -4.8953E+00 -5.6423E-01 4.6554E+00 7.9609E+00 
-1.6543E-03 -3.3752E-02 -3.8902E-03 3.2098E-02 5.4888E-02 
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16 2.5346E+00
1.7475E-02

17 2.3184E+00
1.5985E-02

18 -1.4675E+02
-1.0118E+00

19 1.2742E+01
8.7854E-02

20 3.0384E+00
2.0949E-02

21 4.7144E+00
3.2505E-02

22 1.3142E+01
9.0608E-02

23 2.1931E+01
1. 5121E-01

24 -6.6667E-01
-4. 5965E-03

25 -4.8661E+01
-3.3551E-01

-8.2425E+00
-5.6830E-02

-7.1495E+00
-4.9294E-02

-9.9414E+02

-6.8544E+00

-3.6663E+01

-2.5278E-01

-3.3551E+01
-2.3133E-01

-2.1284E+01

-1.4675E-01

-6.9806E+00
-4.8129E-02

-1.3651E+01
-9 .4118E-02

-9. 4575E+00
-6. 5207Eý0-2

-1.4371E+00
-9. 9085E-03

-1 .2448E+00

-8. 5828E-03

-4. 5586E+01
-3. 1430E-01

3.2291E+00
2.2264E-02

5.2330E+00
3. 6080E-02

-2.7607E+00
-1.9035E-02

6.5368E+0,0
4.5070E-/02

1.509r6E+0

1.0777E+01 1.0594E+01
7.4305E-02 7.3044E-02

9.4679E+00 6.6116E+00
6.5279E-02 4.5586E-02

8.4739E+02 5.7805E+01
5.8425E+00 3.9855E-01

4.9405E+01 6.19786E+01
3.4063E-01 4ý2 6 O0-E->0OI

<
3.6590E+-01 4 85375E-0

//

2.5228E 01 3.3353E-01

2 .5999E\+-01\ 2. 1364+01

Z07,9265E- 01 1. 4730E-0.1

2.0\122E+01 5.4591E+00

//

1N3 874E+00 3.76139E-02

3 .5\582E+-0.1L-9/.4815E+00

~-2-.4533E-01 6.5373E-02

8.7ý908,E+00 3.7971E+00
6.0'6'11E-02 2.6180E-02

>1.4490E+03 7.5397E+02
9.9908E+00 5.1985E+00

0

1 2-514
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-514 

2.5346E+00 -8.2425E+00 -1.4371E+00 1.0777E+Ol 1.0594E+Ol 
1.7475E-02 -5.6830E-02 -9.9085E-03 7.4305E-02 7.3044E-02 

2.3184E+00 -7.1495E+00 -1.2448E+00 9.4679E+00 6.6116E+00 
1.5985E-02 -4.9294E-02 -8.5828E-03 6.5279E-02 4.5586E-02 

-1.4675E+02 -9.9414E+02 -4.5586E+Ol 8.4739E+02 5.7805E+Ol 
-1.0118E+00 -6.8544E+00 -3.1430E-Ol 5.8425E+00 3.9855E-Ol" 

1.2742E+Ol -3.6663E+Ol 3.2291E+00 4.9405E+Ol 6.1: 86E+Ol 
8.7854E-02 -2.5278E-Ol 2.2264E-02 3.4063E-Ol 4.(26 O·OVO I 

< V 3.0384E+00 -3.3551E+Ol 5.2330E+00 3.6590E+Ol 4~8375E+Ol 

2.0949E-02 -2.3133E-Ol 3.6080E-02 /." / 
2. 5228E-Ol~3.J53E-0.;L 

4.7144E+00 -2.1284E+Ol -2.7607E+00 2. 599~~1 2. i~~Ol> 
3.2505E-02 -1.4675E-Ol -1.9035E-02 Y.'Y,925E-Ol\. 47,3 OE-G.} 

1.3142E+Ol -6.9806E+00 6. 5368E+O'e \. O~E\.OI 5. 45JIE+00 
9.0608E-02 -4.8129E-02 4. 5070E'tOQ 1~874E-0-L/3. 76'39E-02 

2.1931E+Ol -1.3651E+Ol 1. 509~E+0!0 3 . 5~E+_O.l../G815E+00 
1.5121E-Ol -9.4118E-02 100408E-02-2 .. 4533E-Ol 6.5373E-02 

-9.4575E+00<:~2~E-0~~~00 -6.6667E-Ol 3.7971E+00 
-4.5965E-03 -6.5207E?02 -4.2821E-OB 6.0~~IE-02 2.6180E-02 

-4.8661E+Ol -1.4~+03~.~E+0~1.4490E+03 7.5397E+02 
-3.3551E-Ol -/.03~1 -/; .. 7219~-.Q,O: 9. 9908E+00 5.1985E+00 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-243. Load Case 221, Forward 5g Vibration Inertia Load,
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm

1 1.0090E+02 3.5262E+00 -9.0867E+00 1.1473E+02
6.9565E-01 2.4312E-02 -6.2650E-02 7.9104E-01

2 1.0319E+02 1.6746E+01 -1.3895E+00 1.3021E+02
7.1145E-01 1.1546E-01 -9.5804E-03 8.9779E-0.1

3 1.0634E+03 5.9879E+01 -8.0455E+00 1.7955E+03
7.3322E+00 4.1285E-01 -5.5472E-02 1.2379E+01

4 3.5869E+01 4.8667E+00 -1.2085E+01 6.64ý0,OE+01

2.4731E-01 3.3555E-02 -8.3324E-012 4.5781E~-01

5 3.3413E+01 -5.0604E+00 -2.1456E+10 1.298.-9+02
2.3037E-01 -3.4890E-02 -1.4793E-OL 8.9555E0-1-

6 3.0557E+01 -1.1.655E+01 ý-3.936o 01 1.3729+±02

//

2.1068E-01 -8.0358E-02 -2.71409E-•12---9.46OE-+01

7 1.9684E02 12.12481501 -5.E6 .7801 82.4933E+02

- \ \

1.3571E+00 7 7571 -02 946262E-0 1.7191E+00

01 5 .6070E 03 -3 .6862 -031 . 37 E 0

\\ 0

8 7.8279E+01 1. 0884E+02 -6.18143E+02 6.3359E+02
5.3972E-01 91\37E00--04.261.9E-00 4.3684E+00

/9 1.0805E+02 5.714E+02 -4.0798E+02 3.6710E+02

-4.08.13961E-+01 -1.85 9 -1 -. 8 5 -1 12 8E 0

-2.8183E-01 - -I-.2903\E*00 -2.8129E±00 2.5311E+00

10 19.765E+01 4.65499E±01 -5.7272E+01 8.5149E+01

6.1223E-01 3.-1/133E-01 -3.9488E-01 5.8708E-01

111 3.26445+ý01 4.2149E-01 -1.6866E+60 3.4414E±01
_.017EO 2.01-03 -1.1629E-02 2.3728E-01

1-2 1.3045E+02 8.1323E-01 -5.3464E-01 1.3253E+02

8.99>44E-01 5.6070E-03 -3.6862E--03 9.1375E-01

13 .2.29395±02 1.4002E±02 -2.4843E±01 2.5562E±02
1.5816E+00 9.6537E-01 -1.7129E-01 1.76245±00

14 1.1805E+02 5.7433E+01 -6.7972E+01 1.8684E+02

8.1391E-01 3.9599E-01 -4.6865E-01 1.2882E+00

15 9.7858E+01 4.6599E+01 -3.2622E+01 1.3050E+02

6.7471E-01 3.2129E-01 -2.2492E-01 8.9979E-01

1./4245E+01
9.8214E-02

1.5580E+01

1.0742E-01

3.0442E+02

2.0989E+00

5. 0712E+02
3.4965E+00

4. 1189E+02
2.8399E+00

4.2173E+00
2.9077E-02

5. 9762E-01
4. 1205E-03

6.0636E+00
4. 1807E-02

1.5844E+02

1.0924E+00

1. 2616E+02
8. 6985E-01

1.6607E+02
1.1450E+00

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-243. Load Case 221, Forward 5g Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-165A 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

10 

Stress (psi/MPa) 

Pm Pb 

~:~~~~::~~ ~:~~~~::~~ =~:~~~~::~~ ~:~~~!::~~ ~::~~~::~~ 
1.0319E+02 1.6746E+01 -1.3895E+00 1.3021E+02 ~64~~)Ol 
7.1145E-01 1.1546E-01 -9. 5804E-03 8. 977/0'\1,.~4E-O;t 

1.0634E+03 5. 9879E+01 -8. 0455E+00 1. 7955'E+03 5,,,577'9~+~ 
7.3322E+OO 4.1285E-01 -5.5472E-02 1.2379E~81 3.8459E+~ 

3.5869E+01 4. 8667E+OO -1. 2085E+01 60'OE+0~. 7J,5E+01 
, \~. ~~~ " \ 

2.4731E-Ol 3.3555E-02 -8.3324E-Or ~~81E~1.2338E-01 

3.3413E+01 -5. 0604E+OO -2.14SZ0o.. 1.298,9E+02 J,45E+01 
2.3037E-Ol -3. 4890E-02 -1. 4 79\3E-0~ 8. 9555E"'0~. 8214E-02 

3.0557E+01 -1.1655E+01 ~61E+O~02 1.5580E+01 
2.1068E-01 -8.0358E-02~:~~40E-Oo..~~oE-01 1.0742E-01 

1. 9684E+02 1.13'5~\6~'9~E+ol2. 4933E+02 3. 0442E+02 
1 .35 71E+ 0 0 /~ 571,,",02 -4. 62 62.E~" . 7191E+O 0 2 .09 89E+0 C 

7.8279E+01 ~.88~E~2 ~+02 6.3359E+02 5.0712E+02 
5. 3972E-01 -l'.~4E+O'O~-4 .. 261.9E+OO 4. 3684E+00 3. 4965E+OO 

-4.08/l'6E+-0-1 -1. 871'4E+~4 ~8E+02 3. 6710E+02 4.1189E+02 
/ ---......... " /' -2. 8183E-01 -1.,-._2903E+,~~,F2. 8129E+OO 2. 5311E+OO 2. 8399E+OO 

1.~Y7~2.~Ol -5.7272E+01 8.5149E+01 4.2173E+OO 
1.122\E-OC! -1/4'1,3BE-01 -3. 9488E-01 5. 8708E-01 2. 9077E-02 

11 3. 2644E+~: ~. 2149E-01 -1.6866E+OO 3.4414E+01 5. 9762E-01 
~;: 2s'07E~2. 9061E-03 -1.1629E-02 2. 3728E-01 4.1205E-03 

~2 ~~3~~02 8.1323E-01 -5.3464E-01 1.3253E+02 6.0636E+OO 
~ ~ 8\99~4E-01 5.6070E-03 -3.6862E-03 9.1375E-01 4.1807E-02 , ~~> 'G~939E+02 1.4002E+02 -2.4843E+Ol 2.5562E+02 1.5844E+02 

1.5816E+00 9.6537E-01 ~1.7129E-01 1.7624E+OO 1.0924E+OO 

14 1.1805E+02 5.7433E+01 -6.7972E+01 1.8684E+02 1.2616E+02 
8.1391E-01 3.9599E-01 -4.6865E-01 1.2882E+OO 8.6985E-01 

15 9.7858E+01 4.6599E+01 -3.2622E+01 
6.7471E-01 3.2129E-01 -2.2492E-01 

1.3050E+02 1.6607E+02 
8.9979E-01 1.1450E+OO 
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16 4.5830E+02
3.1599E+00

17 4.4188E+02
3.0467E+00

18 2.7609E+01
1.9036E-01

19 1.7376E+02
1. 1981E+00

20 1.1407E+02
7. 8651E-01

21 -1.3261E+01
-9.1433E-02

22 9.0767E+01

6.2582E-01

23 2.2257E+02
1.5346E+00

24 2.4549E+01
1.6926E-01

25 '1.1863E+02

8.1795E-01

1.1730E+02
8.0877E-01

1. 1959E+02
8.2452E-01

-1.3914E+01
-9.5932E-02

2 . 5883E+01

1. 7846E-01

.2 .3382E+01
1. 6122E-01

-6. 2160E+01
-4. 2858E-01

-1. 0513E+02
-7. 2488E-01

1. 0150E+02
6. 9983E-01

-5.3954E+00
-3.7200E-02

-7.4118E+01
-5.1102E-01

-6.6742E+01
-4.6017E-01

-7.2232E+01
-4.9802E-01

-1.7110E+01
-1.1797E-01

-1.2356E+00
-8.5190E-03

-4.2426E+02
-2.9252E+00

-5.9600E+012

-4.1093E+00

-3.9463E+0'1

5.3199E+02 4.5226E+02
3.6680E+00 3.1182E+00

5.1087E+02 4.8175E+02
3.5223E+00 3.3215E+00

9.9618E+01 1.7590E+01
6.8684E-01 1.2128E-01

1.7670E+02 1.0,976EO2
1.2183E+00 71.567'C 0E1

1.5714E+02 7 5320E+01
1.0835E+00 5.71931E-001

4 .1100OE+-*02\ 3.9 548E+ 02>
2/'83 37 E+ 0\0 2 -72,67E+0.0

<6.2558 +02 5. 21)~4E+02
4\3 13 2 E+ OO 3.5 9'3/2E+C00

2 . 396E+h-02~--2.0,7 2 6 E+ 02
--L.6520E+00 1.4290E+00

133561E+ 02 8.8020E+01
9.2'0'85E-01 6.0688E-01

> 1.3354E+02 6.9101E+01
9.2071E-01 4.7643E-01 4

1 2-516
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17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-516 

4.5830E+02 
3.1599E+00 

4.4188E+02 
3.0467E+00 

1.1730E+02 -7.4118E+01 
8.0877E-01 -5.1102E-01 

1.1959E+02 -6.6742E+01 
8.2452E-01 -4.6017E-01 

2.7609E+01 -1.3914E+01 -7.2232E+01 
1.9036E-01 -9.5932E-02 -4.9802E-01 

5.3199E+02 
3.6680E+00 

5.1087E+02 
3.5223E+00 

9.9618E+01 
6.8684E-01 

4.5226E+02 
3.1l82E+00 

4.8175E+02 
3.3215E+00 

1.7590E+01 
1.2128E-01 

1.7376E+02 2.5883E+01 -1.7110E+01 1.7670E+02 1.0976E+02 
1.1981E+00 1.7846E-01 -1.1797E-01 1.2183E+00 7(56~8~Ol < V 1.1407E+02 2.3382E+01 -1.2356E+00 1.5714E+0~ 7~5320E+~1 

7.8651E-01 1.6122E-01 -8.5190E-03 1.0835E{00~1931E-0' 

-1. 3261E+01 -6.2160E+01 -4.2426E+02 4 .110~Q.2 3. '\;;~,\O~ 
-9.1433E-02 -4. 2858E-01 -2. 9252E+00 2~8337E+00\. 72,67E+O,0 

9.0767E+01 -1.0513E+02 -5. 9600E+OQ <6. 2~+02 5. 21tE+02 
6.2582E-01 -7. 2488E-01 -4 .1093E{t 4~~E;OoA /,j2E+00 

2.2257E+02 1.0150E+02 -3. 946(E+O[l 2. 3960'E+_0.2 ______ 2. 0.726E+02 
I I 

1.5346E+00 6.9983E-01 -2~7209E-01~ .. 6520E+00 1.4290E+00 

2.4549E+01 -5. 3954E+00 <1. ~E+02~ ~02 8. 8020E+01 
1.6926E-01 -3. 7200E~02 -~5159E-0h. 9. 2'O.(5E-01 6. 0688E-01 

'1.1863E+02 1.1~j-01\. ~8E+0~ 1. 3354E+02 6. 9101E+01 
8 .1795E-01 7/65~2 iJ .. 0334~~ 9. 2071E-01 4. 7643E-01 
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Table 2-244. Load Case 222, Lateral 5g Vibration Inertia Load,
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 2.0099E+01 1.1283E+01 -7.2002E+00 2.5224E+01 5.543ý2E+00
1.3858E-01 7.7791E-02 -4.9644E-02 1.7391E-01 3.8219E-02

2 4.3692E+01 8.7657E+00 -5.7767E+00 5.3837E+C1 5.0372E)00

3.0125E-01 6.0437E-02 -3.9829E-02 3.7120E-0.1 3.4731E-02

3 3.8323E+01 1.4672E+01 -8.5831E+00 1.7410E+02 5,.7199E+01

2.6422E-01 1.0116E-01 -5.9179E-02 1.2004E+@0 3\.,437E1--Ol

4 7.4513E+01 1.6930E+01 5.5913E+00 6.871'4E+01 2 1692E+01
\ . ...- I" I

5.1375E-01 1.1673E-01 3.8550E-O' 4•.73772-01 1.4956E-01

5 1.9184E+01 1.0742E+01 -6.619ý9+00 2.65E-O1 6.4651E+00
1.3227E-01 7.4061E-02 -4.5641E-02 1.6999E-@-I 4.4575E-02

6 4.2556E+01 8.2436E+00 5.90R9E+0O 5.2404E±O1 5.4267E+00
2. 15.6838E-024.747E-02-3-.613,/E-01 3.7416E-02

7 1.0673E+02 4.41,37E+00 -3.9036E+01 1.2751E+02 8.3916E+00
7.3589E-01 '3.0432B-.02 -2.6914'E-01 8.7916E-01 5.7858E-02

8 1.2556E+02 21437.E+01 -2.2509E05O1 1.6139E+02 3.4806E+01
8.6571E-01 1\4780E-0P---1..551,9E-O1 1.1128E+00. 2.3998E-01

9 9.011,i i 3.7306E+01 -7.1316E-01 9.3229E+01 5.7913E+01
6.2/132E-01 2-.5722E-01 -4.9171E-03 6.4279E-01 3.9929E-01

10 1.06485+02 1.3404E±01 -2.2402E+01 1.2872E+02 6.0458E+01
7.341\4-0 9 ,24i5/E-02 -1.5446E-01 8.8748E-01 4.1685E-01

11 1.2291E+02 1.6991E+01 -2.9001E+01 1.5192E+02 6.8676E+01
8.47,47E-01 1.1715E-01 -1.9995E-01 1.0474E+00 4.7350E-01

1-2 1 ,475E02 1.1530E+01 -2.1164E+01 1.2592E+02 5.9277E+01
7.2224E-01 7.9494E-02 -1.4592E-01 8.6816E-01 4.0870E-01

13 6.8684+01 3.8748E+01 -1.3463E+01 1.0665E+02 1.0477E+02
4.7356E-01 2.6716E-01 -9.2822E-02 7.3534E-01 7.2239E-01

14 8.1504E+01 1.2726E+01 -2.7565E+01 1.0194E+02 1.1519E+01
5.6195E-01 8.7740E-02 -1.9006E-01 7.0283E-01 7.9418E-02

15 9.2024E+01 3.2630E+00 -2.4102E+01 1.1615E+02 3.1983E+01
6.3449E-01 2.2498E-02 -1.6618E-01 8.0080E-01 2.2052E-01

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-517
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

• 

• 

• 

Table 2-244. Load Case 222, Lateral 59 Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-165A 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

2.0099E+Ol 1.1283E+Ol -7.2002E+00 2.5224E+Ol 5.5432E+00 
1.3858E-Ol 7.7791E-02 -4.9644E-02 1.7391E~01 3.8~19E-02 

4.3692E+Ol 8.7657E+00 -5.7767E+00 5.3837E+Ol ~03~~)00 
3.0125E-Ol 6. 0437E-02 -3. 9829E-02 3. 712~0.\3'.~lE-02 

3.8323E+Ol 1.4672E+Ol -8. 5831E+OO 1. 7410E+02 5'\719'9~+~ 
2.6422E-Ol 1.0116E-Ol -5. 9179E-02 1. 2 004E':t:-Q 0 3. 9.437E~ 

7.4513E+Ol 1.6930E+Ol 5.5913E+OO ~~4E+O~2.1~12E+Ol 
, \~. ~~~ " I 

5.1375E-Ol 1.1673E-Ol 3. 85570r 4~77E~. 4956E-Ol 

1.9184E+Ol 1.0742E+Ol -6. 619\9E+OO 2. 465,sE+OI

J
6. ~51E+OO 

1.3227E-Ol 7.4061E-02 -4.5643E-ob 1.6999E~0-~:~~5E-02 
4.2556E+Ol 8.2436E+00 ~91E+0~Ol 5.4267E+OO 
2.9342E-Ol 5. 6838E-02 ~~: ~~'47E-0;;r""'''-3 .... 613~tE-Ol 3. 7416E-02 

1.0673E+02 4.4U~'3~-;36E~Ol 1~lE+02 8.3916E+00 
/ \" 

7.3589E-Ol 3.04328-,02 -2. 6914'E-Ol 8. 7916E-Ol 5. 7858E-02 

1.2556E+02 ~14~~~1 -~+01 1.6139E+02 3.4806E+01 
8. 6571E-Ol 1'\~OE-O'I"'---L~'9E-Ol 1.1128E+OO. 2. 3998E-Ol 

9. 0lt1~0-1 .3. 730'6E+~)7 .1316E-Ol 9. 3229E+Ol 5. 7913E+Ol 
/ "'--...... " 6 .~132E-Ol 2~ . .5722E~-4. 9171E-03 6. 4279E-Ol 3. 9929E-Ol 

1. ~~8~ 1. ~Ol -2. 2402E+Ol 1.2872E+02 6. 0458E+Ol 

7. 34:L\E-~0q: 9/'2'4J.,5E-02 -1.5446E-Ol 8. 8748E-Ol 4.1685E-Ol 

11 ~1.Z291E+02 1.6991E+Ol -2.9001E+Ol 1.5192E+02 6.8676E+Ol 
8.47,47E\Ol 1.1715E-Ol -1.9995E-Ol 1.0474E+00 4. 7350E-Ol 

~ 
1~ ~.G~75E+02 1.1530E+Ol -2.1164E+Ol 1.2592E+02 5.9277E+Ol 
~ ~ 7\ 222.4E-Ol 7. 9494E-02 -1.4592E-Ol 8. 6816E-Ol 4. 0870E-Ol , "i~> 6~684E+Ol 3.8748E+Ol -1.3463E+Ol 1.0665E+02 1.0477E+02 

4.7356E-Ol 2.6716E-Ol -9.2822E-02 7.3534E-Ol 7.2239E-Ol 

14 8.1504E+Ol 1.2726E+Ol -2.7565E+Ol 1.0194E+02 1.1519E+Ol 
5.6195E-Ol 8.7740E-02 -1.9006E-Ol 7.0283E-Ol 7.9418E-02 

15 9.2024E+Ol 
6.3449E-Ol 

3.2630E+00 -2.4102E+Ol 
2.2498E-02 -1.6618E-Ol 

1.1615E+02 
8.0080E-Ol 
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16 1.1735E+02
8.0913E-01

1.3045E+01 -3.6973E+01 1.5329E+02 3.7934E+01
2 . 6154E-018.9943E-02 -2.5492E-01 1.0569E+00

017 1.0748E+02
7.4102E-01

18 8.7783E+01
6.0524E-01

19 5.4965E+01
3.7897E-01

20 6.4185E+01
4.4254E-01

21 9.7196E+01
6.7014E-01

22 1.0105E+02
6.9675E-01

23 1.1382E+02
7.8478E-01

24 6.2115E+01
4. 2827E-01

25 5.6217E+01
3.8761E-01

6.2879E+00
4.3354E-02

5. 7321E+00
3.9521E-02

4.9951E+00
3.4440E-02

9.3191E+00
6.4253E-02

2.0433E+01
1. 4088E-01

6.8700E+00
4.7367E-02

8.3906E+00
5. 7851E-02

3. 2178E+00
2. 2186E0.2

2.8409E&-00

-3.8255E+01
-2.6376E-01

-8.7197E+00
-6.0120E-02

-3.8330E+01
-2.6428E-01

-2.2050E+01
-1.5203E-01

-4.5157E+00
-3.1135E-02

-4.2450E+011
/ I-2.9268E Oil

-4.608 5E+0'- V\J17 7 A ,-n•-

1.2860E+02 7.6201E+00
8.8668E-01 5.2539E-02

9.6462E+01 7.5958E+00
6.6508E-01 5.2371E-02

9.3697E+01 2.1635E±01

6.4602E-01 1/833 6,Ž'\0 1

8.8004E+01 1,,7045E+o1
6.0677E-01 1.I752E-0'1,
1.0167E+2 i.2132E0* i

7-'8096E-01 8. 36,45E-0.2

<1.3\140E+02 1.6101E+01
'9\05 9 9 E>'.1- 1.11'6 1E -01

1 .26\4 9 E +-2 --8/ 2 48 1E +0 0
~-8-.7211E-01 5.8110E-02

8.3795,E+01 2.8704E±01
5.7'7'75E-01 1.9791E-01

8.2873E+01 2.1215E+01
5.7139E-01 1.4627E-01

I 2-518
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17 

18 

19 

20 

21 

22 

23 

24 

25 
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1.1735E+02 1.3045E+01 -3.6973E+01 1.5329E+02 3.7934E+01 
8.0913E-01 8.9943E-02 -2.5492E-01 1.0569E+00 2.6154E-01 

1.0748E+02 6.2879E+00 -3.8255E+01 1.2860E+02 7.6201E+00 
7.4102E-01 4.3354E-02 -2.6376E-01 8.8668E-01 5.2539E-02 

8.7783E+01 5.7321E+00 -8.7197E+00 9.6462E+01 7.5958E+00 
6.0524E-01 3.9521E-02 -6.0120E-02 6.6508E-01 5.2371E-02 

5.4965E+01 4.9951E+00 -3.8330E+01 9.3697E+01 2.6'635E+01 
3.7897E-01 3.4440E-02 -2.6428E-01 6.4602E-01 Y.836'4~01 

6.4185E+01 -2.2050E+01 < V 
9.3191E+00 8.8004E+01 1~7045E+Ol 

4.4254E-01 6.4253E-02 -1.5203E-01 
/.'- / 

6.0677E-O~~1~E-0~ 

9.7196E+01 2.0433E+Ol -4.5157E+00 1.016~~2 1.~32E'01::> 
6.7014E-01 1.4088E-01 -3 . 113SE-02 <7('0~E-Ol\. 36'rE-02 

1.0105E+02 6.8700E+00 -4.2450E+Ol1 ;L. 3140EZ02 1.6101E+01 
6.9675E-01 4.7367E-02 -2.9268E(ok '9':0599E-0.1../l .1J161E-01 

1.1382E+02 8.3906E+00 -4. 608~E+0~ 1. 2~+.0.2~281E+00 
7.8478E-01 5. 7851E-02 -3~\E-Or'-8 .. ~01 5. 8110E-02 

6.2115E+01 3. 2178E+OO <2 .1543E+Oil~379:i'E+01 2. 8704E+01 

~ I / 4.2827E-01 2.2186E;=-02 -1.4853E-OIL 5.7'7'75E-01 1.9791E-01 

S.6217E+01 2.'~~00~.6634E+0~8.2873E+01 2.121SE+01 
3.8761E-01 Y.95ry2 -/J .. 83 630.-Q.J: 5.713 9E-Ol 1.4627E-01 
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Table 2-245. Load Case 223, Vertical 1 Og Vibration Inertia Load,
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigmal

1 5.8560E+02
4.0375E+00

2 5.6006E+02
3.8615E+00

3 3.3114E+03
2.2832E+01

Sigma2

3 .3733E+01
2.3258E-01

Sigma_3

-4.6136E+02

3. 1810E+00

Pm Pb

8.4931E+01 -1.5034E+02
5.8558E-01 -1.0365E+00

4.5643E+02 -3.6079E+02
3.1470E+00 -2.4875E+00

1.0470E+03 5.0768IE+02

7.2185E+00 3.5 004E+00

2.4887E+03 1.0 859,E+0ý3
1.7159E+O.1 7,-48'69E+OE

3. .762 8E+03 \I,. 58212E+03

2.5943E+01 1a0.909E+01

4 1.9041E+02 8.5183E+01 -1.0286E+02 2.704\1E+02
1.3128E+00 5.8731E-01 -7.0922E-01 1I.8644E+00

4.7189E+02 3.2912E+01 -3.7260E+0 8.45AE+02
3.2536E+00 2.2692E-01 -2.569'4E+010 5.8229IE+-0-09

6 4.1898E+02 8.5611E+01 -3.724ý2E+01 1 .7181ýE+03
2.8888E+00 5.9027E-01<-2 .5678E-011-----.184,6E+01

1.1529E+03 8.24,82N-01 25.6258E+02 4.2715E+03
S / \ \

7.9492E+00 5.,6869E--,03 -3.8789,E+00 2.9451E+01

8 1.8185E+03 5.6081E+02 -4.2452EýI-02 5.5452E+03
, / -/

9 8.81S83'•@-2 1.9596E+02 -,3.8265E+02 3.0434E+03
6.0/800E+002 .-..3511E+00 ,.6383E+00 2.0983E+01

10 1.053903 3.7026+02 -9.8153E+02 1.0338E+03\ •/

7.2667E+0-0 2/55.2,8E+00 -6.7674E+00 7.1281E+00

11 1.2573E+03 2.7145E+02 -1.4223E+03 1.3860E+03
8.66o90+00 1.8716E+00 -9.8063E+00 9.5559E+00

1-2 9.4082E÷02 -2.9144E+02 -1.2291E+03 1.2070E+03
6\4'6/71E+00 -2.0094E+00 -8.4743E+00 8.3219E+00

1i3 5ý0945E+02 -1.0998E+02 -5.6689E+02 1.3522E+03
3.5126E+00 -7.5831E-01 -3.9086E+00 9.3232E+00

14 3.0677E+02 -1.1209E+02 -2.9362E+02 9.5936E+02

"1.5243E+02
1.051 OE+00

4.1/586E+02

-- 2.8672E+00

7.8726E+02
5.4280E+00

2.9654E+03
2. 0446E+01

3.4909E+03
2. 4069E+01

1. 4741E+03
1. 0163E+01

2.2906E+02
1.5793E+00

2.7663E+02
1.9073E+00

2. 5213E+02
1.7384E+00

5.8489E+02

4.0327E+00

7.3250E+02
5.0504E+00

4. 9211E+01
3.3930E-01

2.1151E+00 -7.7283E-01 -2.0244E+00 6. 6145E+00

5. 5010E+02
3.7928E+00

15 1.5139E+02
1.0438E+00

1.0077E+01 -3.8297E+02
6.9480E-02 -2.6405E+00

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-245. Load Case 223, Vertical 1 Og Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-165A 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

5.8560E+02 3.3733E+01 -4.6136E+02 1.0470E+03 5.0}68E+02 
4.0375E+00 2.3258E-01 -3.1810E+00 7.2185E+00 3.5004E+00 

5.6006E+02 8.4931E+01 ·1.5034E+02 2.4887E+03 ~08~:;03 
3.8615E+00 5. 8558E-01 -1.0365E+00 1. 7l5{G.\7\..~9E+OEl 

3.3114E+03 4.5643E+02 -3.6079E+02 3.7628E+03 A.582QE+:~ 
2.2832E+01 3.1470E+00·2. 4875E+00 2. 5943E~\ 1 :090"il+~ 

1.9041E+02 8.5183E+01 -1.0286E+02 ~4~E+02 i.5~3E+02 • ~2. 70~ , 1 I 
1.3128E+00 5. 8731E-01 -7. 0927Gl 1~44E~1. 0510E+00 

4 . 718 9E+02 3 .2 912E+01 ·3. 72 "\SE+02 8.445"+ 02 v.is86E+02 
3.2536E+00 2.2692E-01 -2.569fE+ob 5.8229E~00~.8672E+00 

4.1898E+02 8.5611E+01 ~42E+0~03 7.8726E+02 ~~. ~;' ~ / 

1.1529E+03 8. 248~.s. 62'58E+02 4. 27l5E+03 2. 9654E+03 

2.8888E+00 5. 9027E-01 -2~678E~-on:---_J.._~'6E+01 5. 4280E+00 

/ \ "-
7 . 9492E+00 ;:5. 68?Eh03 ~E+OO 2. 9451E+01 2. 0446E+01 

1.8185E+03 5.6081E~2 -4.2452E~02 5.5452E+03 3.4909E+03 
/ 

1. 2538E+01 3'-.~6E+O'0----'2_~OE+00 . 3. 8233E+01 2. 4069E+01 

8.81.8:3E+-0-2 1. 959'6E+~,3. 8265E+02 3. 0434E+03 1.4741E+03 
""- '-.... '\. / 6. 0800E+00 1--d511E+~-2. 6383E+00 2. 0983E+01 1.0163E+01 

1. ~.39~ 3. ~02 -9. 8153E+02 1. 0338E+03 2. 2906E+02 \ ~-f'~~) . / 
7. 266\E+~0'0 2.85-2.8E+00 -6. 7674E+00 7.1281E+00 1.5793E+00 

11 ~1.2573E+03 2.7145E+02 -1.4223E+03 1.3860E+03 2.7663E+02 
8.6'6.90E\00 1.87l6E+00 -9. 8063E+00 9. 5559E+00 1.9073E+00 

.~ 
1-2 9. 4D82E+02 -2. 9144E+02 -1.2291E+03 1.2070E+03 2. 5213E+02 
~ ~ ~4~6~~+00 -2.0094E+00 -8.4743E+00 8.3219E+00 1.7384E+00 '\. "t~> 5~945E+02 -1.0998E+02 -5.6689E+02 1.3522E+03 5.8489E+02 

3.5126E+00 -7.5831E-01 -3.9086E+00 9.3232E+00 4.0327E+00 

14 3.0677E+02 -1.1209E+02 -2.9362E+02 9.5936E+02 7.3250E+02 
2.1151E+00 -7.7283E-01 -2.0244E+00 6.6145E+00 5.0504E+00 

15 1.5139E+02 1:0077E+01 -3.8297E+02 5.5010E+02 
1.0438E+00 6.9480E-02 -2.6405E+00 3.7928E+00 
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16 4.5630E+02 -3:8031E+01 -3.3391E+02 2.1217E+03 1. 0910E+03
7. 5221E+003. 1461E+00 2.6221E-01 -2.3022E+00 1. 4629E+01

017 3.2190E+02
2. 2194E+00

18 6.4086E+01
4 . 4186E-01

19 2.5094E+02
1.7302E+00

20 1.6388E+02
1.1299E+00

21 2.9393E+02
2.0266E+00

22 4.6078E+02
3. 1770E+00

23 3.1190E+02
2.1505E+00

24 7.3142E+01
5.0430E-01

-5.7276E+01
-3.9490E-01

9.2798E+00
6.3982E-02

5. 4346E+01
3. 7470E-01

3.2949E+01
2. 2717E-01

1. 3618E+02
9. 3890E-01

1.2681E+02
8. 7434E-01

1.6699E+02
1. 1513E+00

7.7595E+00
5.3500Eý02

-2.8764E+02
-1.9832E+00

-5.0761E+01
-3.4999E-01

-2.2520E+02
-1.5527E+00

-1.5767E+02

-1.0871E+00

-5.4979E+01
-3.7907E-01

1.7757E+0Ql
1. 2243E-O'l

-1.9310CE+02

2.3060E+03
1. 5899E+01

1. 1327E+02
7. 8096E-01

4.9758E+02
3.4307E+00

2.9208E+02
2 013 8E+"02

3. 4891E\+02

7.6075E+02
5.2452E+00

9. 1293E+01
6.2945E-01

4.2-757E+02

5.050. E±.0Q2ý-8.2897E+02
-3-,.M 00 5.7156E+00

1.160-E+o2 4.3569E+01
8.0O'lIE-01 3.0039E-01

3.6422E+02 1.5799E+02
2.5112E+00 1.0893E+00

25 1.1322E+02 -2.
7.8063E-01 -i•

0
1 2-520
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4.5630E+02 -3.'8031E+01 -3.3391E+02 2.1217E+03 1.0910E+03 
3.1461E+00 -2.6221E-01 -2.3022E+00 1.4629E+01 7.5221E+00 

3.2190E+02 -5.7276E+01 -2.8764E+02 2.3060E+03 7.6075E+02 
2.2194E+00 -3.9490E-01 -1.9832E+00 1.5899E+01 5.2452E+00 

6.4086E+01 9.2798E+00 -5.0761E+01 1.1327E+02 9.1293E+01 
4.4186E-01 6.3982E-02 -3.4999E-01 7.8096E-01 6.2945E-01 

2.5094E+02 5.4346E+01 -2.2520E+02 4.9758E+02 4.2757E+02 
1.7302E+00 3.7470E-01 -1.5527E+00 3.4307E+00 2(948-0UOO 

1.6388E+02 3.2949E+01 -1.5767E+02 < V 2.9208E+02 4~9681E+02 

1.1299E+00 2.2717E-01 -1.0871E+00 
. /"- / 
2. 0138E+00~ 4254E+0-0 

2.9393E+02 1.3618E+02 ~5. 4979E+01 3. 489~'\2 3. 8~,\02) 
2.0266E+00 9.3890E-01 -3. 7907E-01 2~~E+00\. 64IrE+O,Q 

4.6078E+02 1.2681E+02 1. 7757E+011 <4. 4302EZ02 9. 3025E+01 
3.1770E+00 8.7434E-01 1. 2243E(0!1 3:-0545E+0,0~6. 41138E-01 

3.1190E+02 1. 6699E+02 ~1. 931tE+0~ 5. 0~.m./Ga97E+02 
2.1505E+00 1.1513E+00 -103~4E+00--J .. 4819E+00 5. 7156E+00 

7.3142E+01 
( ~ 

7. 7595E+00 ~5E+0~--__ 1 .. :16i).5.E+02 4.3569E+01 
5.0430E-01 5.3500E;o-02 -3.023 7E-0l1. 8. 0'0'l1E-01 3 .003 9E-0 1 /""\ 0 1.1322E+02 -2.6'758E:+-01 -2. 4564E+02 3. 6422E+02 1.5799E+02 
7.8063E-01 -Y.'84~,:~;n -/;_. 6936~~Q 2. 5112E+00 1.0893E+00 
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Table 2-246. Load Case 231, 4-ft. Head-On Drop, Normal Conditions of Transport -
Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -1.5328E+01 -1.0868E+03 -2.3483E+02 1.0715E+03 4.98,14E+02
-1.0568E-01 -7.4933E+00 -1.6191E+00 7.3876E+00 3.4345E+00

2 8.2807E+00 -1.3482E+03 -2.2751E+02 1.3565E+03 3864%E)02
5.7093E-02 -9.2956E+00 -1.5686E+00 9.3526E+0.0 2\6644E+0@

3 3.0323E+00 -7.4505E+02 9.0550E+00 7.4809E+02 i\ 047,IE+01
2.0907E-02 -5.1370E+00 6.2432E-02 5.1579E+0 7S.2,93E

4 1.5077E+01 -7.1984E+02 -3.78605+01 7.349'2E+02 2.2457E+01
1.0395E-01 -4.9631E+00 -2.6104E-01 5 06715+00 1.5484E-01

5 5.0628E+00 -4.6099E+02 2.3131E+0,1 4.660.5E+02 6.5042E+01
3.4906E-02 -3.1784E+00 1. 5948E-01,i 3.2133EA 4.- 4845E-01

6 1.7575E+01 -3.4348E+02 <-9.76'95E+00 3.6105E+02 4.5218E+01
1.2118E-01 -2.3682E+00 -6.7358E-02o-2894E+oo 3.1177E-01

7 7.5783E+02 -2.140/8+0ý3-5.69-35E+02 2.8986E+03 3.5335E+03
5.2251E+00 -1*4760E-+.01 -3.9255,E+00 1.9985E+01 2.4362E+01

8 3.9041E+02 -;1/16085÷+03 -3.5609E:ýv02 1.5512E+03 2.4143E±03
2.6918E+00 -8\0034E+000--2,.455,sE+00 1.0695E+01 1.6646E+01

9 -1.12,6'0E÷0+E)2 -5.974'5E+\02-4.0825E÷02 4.8486E+02 6.2779E+02

-7.r7633E-01 --4'U193\E+00 22.8148E+00 3.3430E+00 4.3285E+00

10 -9-0517 2. 3252E+02 -2.7837E+00 2.3162E+02 7.7207E+00

-6.2409E-0o -1!.03172E+00 -1.9193E-02 1.5969E+00 5.3232E-02

11 -3.6912E-01 <1 7799E+02 -4.1632E+00 1.7762E+02 1.4685E-01

-2ý\50\0 -1.2272E+00 -2.8704E-02 1.2247E+00 1.0125E-03

'12 -7.79364E-02 -1.4440E+02 -4.0314E+00 1.4432E+02 4.3446E-01
-5\3ý54E-04 -9.9561E-01 -2.7795E-02 9.9507E-01 2.9955E-03

13 -213377E+01 -1.5833E+02 3.0079E+01 1.3495E+02 1.3592E+02
-1.6118E-01 -1.0916E+00 2.0739E-01 9.3045E-01 9.3714E-01

14 7.9203E+01 -9.7469E+01 3.9341E+01 1.7667E+02 6.2064E+01
5.4609E-01 -6.7203E-01 2.7125E-01 1.2181E+00 4.2791E-01

15 6.5552E+01 -5.5839E+01 5.7533E+01 1.2139E+02 2.1207E+02
4.5196E-01 -3.8500E-01 3.9668E-01 8.3696E-01 1.4622E+00
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Table 2-246. Load Case 231, 4-ft. Head-On Drop, Normal Conditions of Transport -
Model AOS-16SA 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

-1.5328E+Ol -1.0868E+03 -2.3483E+02 1.0715E+03 4.98~4E+02 

-1.0568E-Ol -7.4933E+OO -1.6191E+OO 7.3876E+OO 3.4345E+OO 

8.2807E+OO -1.3482E+03 -2.2751E+02 1.3565E+03 ~86~g)02 
5.7093E-02 -9. 2956E+OO -1.5686E+OO 9. 3526E+O.o 2'\ 6644E+00 

3.0323E+OO -7.4505E+02 9.0550E+00 7.480~O~,.~~E+~~ 
2.0907E-02 -5.1370E+OO 6. 2432E-02 5.1579E;'QO 7 ~2'193'E.~ 

1.5077E+Ol -7.1984E+02 -3.7860E+Ol ~9~E+0~2.2~7E+Ol ~7 .34~ '\: I I 

1.0395E-Ol -4. 9631E+OO -2. 6104E-Gh 5~71Kt-00 1.5484E-Ol 

5 . 062 8E+0 0 - 4.609 9E+02 2 . 31320~ 4. 66 O.~+~6./.1a42E+01 
3.4906E-02 -3.1784E+00 1.594~E-O[ 3.2133E~00~.4845E-Ol 

1.7575E+01 -3.4348E+02e'lJiE+0~02 4.5218E+01 
1.2118E-Ol -2.3682E+OO -6.7358E-02--2~4E+OO 3.1177E-01 

7.5783E+02 -2 '14'G~5~'i35E~02 2. 8986E+03 3. 5335E+03 
~ \ "-

5.2251E+00 74728+,01 ~E+OO 1.9985E+Ol 2.4362E+Ol 

3.9041E+02 ~.1608E!o3 -3.56091:r02 1.5512E+03 2.4143E+03 
2. 6918E+00 -8".~4E+O'0--.2_. 455,IE+00 1.0695E+Ol 1.6646E+Ol 

-1.12.6~0.2 -5. 974'5E+~)4 ':::5E+02 4. 8486E+02 6. 2779E+02 
/ ~ "-

-7 .\33E-Ol -'k-._1l93E+~-2. 8148E+OO 3. 3430E+00 4. 3285E+00 

-9. 05'17~/' -2. ~02 -2. 7837E+OO 2. 3162E+02 7. 7207E+OO 
\ \ . / 

-6.240\E-0-3 -1 /6·(:)·3~E+OO -1.9193E-02 1.5969E+OO 5. 3232E-02 

-3.6912E-01 ~.7799E+02 -4.1632E+00 1.7762E+02 1.4685E-01 
~;: 54.s0E~-1. 2272E+00 -2. 8704E-02 1.224 7E+00 1. O1:25E-03. 

1,2 . \~"l'9~02 -1.4440E+02 -4. 0314E+00 1.4432E+02 4. 3446E-Ol 
~ ~ -5\ 31'5.4E-04 -9. 9561E-Ol -2. 7795E-02 9. 9507E-Ol 2. 9955E-03 

~~>. 'G~377E+Ol -1.5833E+02 3.0079E+Ol 1.3495E+02 1.3592E+02 
-1.6118E-Ol -1.0916E+00 2.0739E-019.3045E-Ol 9.3714E-Ol 

14 7.9203E+Ol -9.7469E+Ol 3.9341E+Ol 1.7667E+02 6.2064E+Ol 
5.4609E-Ol -6.7203E-Ol 2.7125E-Ol 1.2181E+00 4.2791E-Ol 

15 6.5552E+Ol -5.5839E+Ol 
4.5196E-Ol -3.8500E-Ol 

5.7533E+Ol 
3.9668E-Ol 

1.2139E+02 
8.3696E-Ol 
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1.4622E+00 
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16 1.6287E+02
1.1229E+00

17 1.7424E+02
1. 2013E+00

18 4.4649E+02
3.0784E+00

19 2.1475E+02
1.4807E+00

20 2.6921E+02
1. 8561E+00

21 3.1076E+02

2.1426E+00

22 2.1061E+02
1. 4521E+00

23 1.6026E+02
1.1049E+00

.24 5.8769E+02
4..0520E+00

25 3.6483E+02
2.5154E+00

-1.9780E+01
-1.3638E-01

-8.8776E+00
-6.1209E-02

1.3743E+01
9.4753E-02

-2.2437E+02
-1.5470E+00

-2.0613E+02

-1.4212E+00

-5.3394E+02
-3.6814E+00

-6.0885E+02
-4.1978E+00

-5.0555E+02
-3.4857E+00

5. 0974E+01
3 .5145E-0.1

5. 949/6E±00

8. 2715E+01

5.7030E-01

1.0097E+02
6. 9616E-01

-3.2288E+01
-2.2261E-01

-5.6798E+01
-3.9161E-01

-1.2898E+02
-8.8928E-01

3.3272E+00
2.2940E-02

-2.2314E+02
/ I-1.5385E+00

-2.065(7E+012

1.8265E+02 1.1651E+02
1.2593E+00 8.0328E-01

.1.8311E+02 3.6120E+01
1.2625E+00 2.4904E-01

4.3274E+02 3.1231E+01
2.9837E+00 2.1533E-01

4.3912E+02 3.9960E+02
3.0276E+00 2'755'••00

<
4.7534E+02 6 0046E+02

// /

3.2773E+00 4.18400E+00

84470E\+02 1.1 9ý5ýE+03

o\ \

5/"'82 4 0E+0 0 8. 24s48E+0O0

K8.1945E+02 ).859E+02
5"6 4 9 9 E\+8-6. 10'5/2E+0 0

6. 65\8 1E+-0-2---1/2 2 221 E+ 03
-4-.5906E+00 8.4263E+00

5.3672E+02 2.1873E+02

/
3.70'05E+00 1.5081E+00

>3.5888E+02 4.5912E±02
2.4744E+00 3.1655E+00

1 2-522
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

r 2-522 

1.6287E+02 -1.9780E+Ol 8.2715E+Ol 1.8265E+02 1.1651E+02 
1.1229E+00 -1.3638E-Ol 5.7030E-Ol 1.2593E+00 8.0328E-Ol 

1.7424E+02 -8.8776E+00 1.0097E+02 1.8311E+02 3.6120E+Ol 
1.2013E+00 -6.1209E-02 6.9616E-Ol 1.2625E+00 2.4904E-Ol 

4.4649E+02 1.3743E+Ol -3.2288E+Ol 4.3274E+02 3.1231E+Ol 
3.0784E+00 9.4753E-02 -2.2261E-Ol 2.9837E+00 2.1533E-Ol 

2.1475E+02 -2.2437E+02 -5.6798E+Ol 4.3912E+02 3.9'960E+02 
1.4807E+00 -1.5470E+00 -3.9161E-Ol 3.0276E+00 2(75 5,fE+-0 0 

-1.2898E+02 < V 2.6921E+02 -2.0613E+02 4.7534E+02 6~0046E+02 

1.8561E+00 -1.4212E+00 -8.8928E-Ol /' / 
3. 2773E+00~MOOE+0'0 

3.1076E+02 -5.3394E+02 3 .3272E+00 B.447~02 1.1~'03> 
' " 2.1426E+00 -3.6814E+00 2.2940E-02 5<'8,240E+00\. 24'48E+OD 

2.1061E+02 -6.0885E+02 -2. 2314E+OQ <8 .1~E+02 8. 85d9E+02 

1.4521E+00 -4.1978E+00 -1.5385E{t 5":6499E;S.oA .10,52E+00 

1.6026E+02 -5.0555E+02 -2. 065~E+Op 6. 6~E+~02 ............. 6221E+03 
1.1049E+00 -3. 4857E+00 -10424!3E+00--4 .. ~00 8. 4263E+00 <t ""I . 5.8769E+02 5.0974E+Ol 4. 8152E+01l-----2..:.3672·E+02 2.1873E+02 

I / , 
4.0520E+00 3 .5145E;o.O.1 3 .32 OOE-Oll 3. TO'05E+00 1. 5081E+00 

5. 9~.+00\. ~.E+0~3 .5888E+02 3.6483E+02 4.5912E+02 
2.5154E+00 / /" I ~ 3.1655E+00 4.10V 2 fL 5885E+~0 ' 2. 4744E+00 
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Table 2-247. Load Case 232, 30-ft. Head-On Drop Impact Test, Normal Conditions,
Normal Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -5.3589E+01 -3.8128E+03 -8.1400E+02 3.7592E+03 1.74,16E+03

-3.6948E-01 -2.6289E+01 -5.6123E+00 2.5919E+01 1.2 008E+01
2.9106E+01 4.7125E+03 -7.8313E+02 4.7416E+03

2.06E013332 03
2.0068E-01 -3.2492E+01 -5.3995E+00 3.2692E+0,i 9.1924E+00

3 1.0558E+01 -2.6737E+03 3.1340E+01 2.6842<E+03 ý4_.020'2E+01
7.2798E-02 -1.8434E+01 2.1608E-01 1.8507E+01 2.7718E-01

4 5.1548E+01 -2.5964E+03 -1.3754E+02 2.647'9E+03 8. 18 97E+01
Q I

3.5541E-01 -1.7901E+01 -9.4833E-01 I.8257EZ+01 5.6466E-01

1.9029E+01 -1.7292E+03 1 0463ýE+02 1•825+03 2.4464E+02
1.3120E-01 -1.1922E+01 7.21317E 01 1.2054E~+O-1 -1.6867E+00

6.8413E+01 -1.3872E+03 <-4.771$E+01 1.4556E+03 1.3845E+02
4.7169E-01 -9.5646E+00 -3.2896E-0l1,.003,6E+01 9.5458E-01

7 2.6399E+03 -7.39,81E+03 -.1.94'57E+03 1.0038E+04 1.2241E+04
/ Z' \ '0

1.8201E+01 -5.1008E-,01 -1.3415,E+01 6.9209E+01 8.4396E+01

8 1.3651E+03 <4.0179,E+03 -1.2152E:-03 5.3830E+03 8.3720E+03
9.4123E+00. -2%7702E+0-l•-.-8.378/2E+00 3.7115E+01 5.7723E+01

9 -4.165'1-+02 -2.0894E+03 -1.4121E+03 1.6728E+03 2.1516E+03
-2.87175E+00 4•4•06'E+01 .29.7360E+00 1.1534E+01 1.4835E+01

10 -3.34.565+400 -8. 46ý835+0 -1.0799E+01 8.4348E+'02 2.7021E+01
-2.3067E-0,2 -583.8/7E+00 -7.4453E-02 5.8156E+00 1.8630E-01

11 -1.5832E+00 -6 7329E+02 -1.6293E+01 6.7170E+02 5.0604E-01

_1.09.16EL02 L4.'6421E+00 -1.1233E-01 4.6312E+00 3.4890E-03

1-2 7.5,816E-01 -5.9586E+02 -1.7721E+01 5.9510E+02 2.8948E+00
-5.227,3E-03 -4.1083E+00 -1.2218E-01 4.1031E+00 1.9959E-02

13 -•)0545E+02 -7.3324E+02 7.0264E+01 6.2779E+02 5.2596E+02
-7.2708E-01 -5.0555E+00 4.8445E-01 4.32855+00 3.6264E+00

14 2.8147E+02 -4.0222E+02 1.1507E+02 6.8369E+02 2.9360E+02

1.9407E+00 -2.7732E+00 7.9339E-01 4.7139E+00 2.0243E+00

15 2.1218E+02 -3.1219E+02 1.7945E+02 5.2436E+02 9.1244E+02
1.4629E+00 -2.1525E+00 1.2373E+00 3.6154E+00 6.2910E+00
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Table 2-247. Load Case 232, 30~ft. Head-On Drop Impact Test, Normal Conditions, 
Normal Conditions of Transport - Model AOS-165A 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

-5.3589E+Ol -3.8128E+03 -8.1400E+02 3.7592E+03 1.74d6E+03 
-3.6948E-Ol -2.6289E+Ol -5.6123E+00 2.5919E+Ol ~~08E+Ol 

2.9106E+Ol -4.7125E+03 -7.8313E+02 4.7416E+03 ~.33~~)03 
2.0068E-Ol -3. 2492E+Ol -5. 3995E+00 3. 269{0'~'.~4E+00 

1.0558E+Ol -2. 6737E+03 3.1340E+Ol 2. 6842E+03 <;I". 020QE+~ 
7.2798E-02 -1.8434E+01 2.1608E-01 1.8507E~Ol 2"~8)~ 

5.1548E+Ol -2.5964E+03 -1.3754E+02 ~7~E+0~8.18917E+Ol , ~2.64~ "- I 

3.5541E-Ol -1.7901E+Ol -9. 48370jl 1~57EV~' 6466E-Ol 

1.9029E+Ol -1.7292E+03 1.046'\3E+DQ 1.7482E+03 2'/'64E+02 
I '- /' 

1.3120E-Ol -1.1922E+Ol 7.213\E-0~ 1.2054E~0~~1.6867E+00 

6.8413E+01 -1. 3~72E+03~''''E+0~03 1.3845E+02 
4.7169E-Ol -9. 5646E+00 -;3~96E~-OiL~_~'6'E+Ol 9. 5458E-Ol 

2.6399E+03 -7. 3~8~'1. 94'57E+03 1.0038E+04 1.2241E+04 
/- \ "-

i. 8201E+Ol 710(E+.Ol -~E+Ol 6. 9209E+Ol 8. 4396E+Ol 

1.3651E+03 ~.0179'E!o3 -1.2152J~03 5.3830E+03 8.3720E+03 
9. 4123E+00. -2,.~2E+~--.8_~ZZ.E+00 3. 7115E+Ol 5. 7723E+Ol 

-4.16.5'1E+-O.2 -2. 089·4E+03~.1. 4121E+03 1.6728E+03 2.1516E+03 
/ "- "- /-

-2.~17E+00 -1~~~-9.7360E+00 1.1534E+Ol 1.4835E+Ol 

-3. 34.56~/-8. 4683E+02 -1.0799E+Ol 8. 4348E+02 2. 7021E+Ol 
\ \ / 

-2.306\E-OQ -5 ... 8·3·8?lE+00 -7. 4453E-02 5. 8156E+00 1.863 OE- 01 

-1.5832E+00 ~.7329E+02 -1.6293E+01 6.7170E+02 5.0604E-01 
~ 09~6E\.V-4. 6421E+00 -1.1233E-01 4. 6312E+00 3. 4890E-03 

1'2 -\l . 5,8~01 -5. 9586E+02 -1.7721E+Ol 5. 9510E+02 2. 8948E+00 
~ ~ -S\2i7a~-03 -4.1083E+00 -1.2218E-Ol 4.1031E+00 1.9959E-02 

'\0) 'J.~545E+02 -7. 3324E+02 7. 0264E+Ol 6. 2779E+02 5. 2596E+02 
-7.2708E-Ol -5.0555E+00 4.8445E-Ol 4.3285E+00 3.6264E+00 

14 2.8147E+02 -4.0222E+02 1.1507E+02 6.8369E+02 2.9360E+02 
1.9407E+00 -2.7732E+00 7.9339E-Ol 4.7139E+00 2.0243E+00 

15 2.1218E+02 -3.1219E+02 1.7945E+02 5.2436E+02 9.1244E+02 
1.4629E+00 -2.1525E+00 1.2373E+00 3.6154E+00 6.2910E+00 
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16 4.9561E+02
3. 4171E+00

17 5.0220E+02
3.4625E+00

18 1.5163E+03
1. 0454E+01

19 7.2047E+02
4.9675E+00

20 9.0643E+02
6.2496E+00

21 1.0504E+03
7.2422E+00

22 7.3628E+02
5.0765E+00

23 5.7001E+02
3.9301E+00

24 1.6846E+03
1.1615E+01

25 1.2277E+03
8.4650E+00

-1.5442E+02
-1.0647E+00

-6.6833E+01
-4.6080E-01

3. 6960E+01
2. 5483E-01

-7.6998E+02
-5.3088E+00

-7.0345E+02
-4.8501E+00

-1.8428E+03
-1.2706E+01

-2.1034E+03
-1.4502E+01

-1.7509E+03
-1.2072E+01

1.4540E+02
1. 0025E,+0-.

1. 3'746E± 01

2.4478E+02
1.6877E+00

3. 1050E+02

2. 1409E+00

-1.1951E+02
-8.2398E-01

-2.0752E+02
-1.4308E+00

-4.5076E+02
-3.1079E+00

8.0577E+00
5.5556E-02

-7.6203E+012
-5.2540Eo+0o

-7.126(E+02

6.5004E+02 1.2749E+02
4.4818E+00 8.7901E-01

5.6903E+02 5.4738E+01
3.9233E+00 3.7740E-01

1.4793E+03 1.0619E+02
1.0199E+01 7.3214E-01

1.4905E+03 1.3,510E+03
1.0276E+01 9<314-C+oo00

1.6099E+03 2.0358E+03

1.1100E+01 14,.036E+0'1

2.89320E+Q34 .216E+03
1/.9,9 48E+01 2 . 8936E+01

<2.8397+03 3.0772E+03
\'9 5 7 9 E4-/2 . 12'1/7E+ 01

2 . 32\09 E +-03--"4/ 4 26 2E + 03
-1---.6002E+01 2.9276E+01

.3 9 2E+ 03 6.1954E+02
1.0"612E+01 4.2716E+00

1.2140E+03 1.5514E+03
8.3702E+00 1.0696E+01
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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4.9561E+02 -1.5442E+02 2.4478E+02 6.5004E+02 1.2749E+02 
3.4171E+00 -1.0647E+00 1.6877E+00 4.4818E+00 8.7901E-01 

5.0220E+02 -6.6833E+01 3.1050E+02 5.6903E+02 5.4738E+01 
3.4625E+00 -4.6080E-01 2.1409E+00 3.9233E+00 3.7740E-01 

1.5163E+03 3.6960E+01 -1.1951E+02 1. 4793E+03 1.0619E+02 
1.0454E+01 2.5483E-01 -8.2398E-01 1.0199E+01 7.3214E-01 

7.2047E+02 -7.6998E+02 -2.0752E+02 1.4905E+03 1.3' 10E+03 
4.9675E+00 -5.3088E+00 -1.4308E+00 1.0276E+01 9(314'6E-P00 

< V 
9.0643E+02 -7.0345E+02 -4.5076E+02 1.6099E+03 2~0358E+03 

6.2496E+00 -4.8501E+00 -3.1079E+00 /" / 
1.1l00E+01~'4.o36E+0-;l 

1.0504E+03 -1.8428E+03 8.0577E+00 2. 893~'<.' 4. ,\,~,03> 
7.2422E+00 -1.2706E+01 5.5556E-02 J!.'9.948E+01\. 83'36E+O.l 

7.3628E+02 -2.1034E+03 -7. 6203E+OQ ~. 8~+03 3. 07tE+03 
5.0765E+00 -1.4502E+01 -5.2540E{t 1)9579E;'r:l-1A .12'1 7E+01 

5.7001E+02 -1.7509E+03 -7.126~E+Op 2.3~E~Q3~~462E+03 
3.9301E+00 -1.2072E+01 -408136E+00--.;L .. 6002E+01 2.9276E+01 

1.4540E+02<:1.3~E+02~~03 1.6846E+03 6.1954E+02 

~ I / 1.1615E+01 1.0025E~nO 9.4585E-OL 1.cr&12E+01 4.2716E+00 

1.2277E+03 1. 3~E.'91\ . 6424E+0~'. 2140E+03 1.5514E+03 
8.4650E+00 9(47~2 J-. 2692~-Q..0 8. 3702E+00 1.0696E+01 
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Table 2-248. Load Combination 101, Hot Environment,
Normal Conditions of Transport - Model AOS-165A

Load Cases: 101, 201, 211
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q Sm Su M

1 0.63 0.41 1.15 1.04 2.19 17.40 59.20 0
4.33 2.83 7.95 7.17 15.11 119.97 40\817

2 2.52 0.16 1.71 2.68 4.39 17,.40 \59.20 0) 5. 91
17.36 1.10 11.82 18.47 30.28 1997 408.170

0.51 0.01 1.26 0.53 1.78 118.70 59.70 >10
3.53 0.10 8.67 3.64 12.30 '128.93 4 f1I----6-2

4 0.65 0.31 2.47 0.96 3 173 ý11.40 5, .20 >10

4.48 2.15 17.06 6.62 23'.68 iE-9-.9ý7,408,17

5 0.62 0.39 1.14 1.01 2\15 17.40 59.20 >10

4.30 2.67 7.8,9 6 96 14.8,5 11)9.97 408.17

6 2.57 0.86 1ý.6 7 <3. 43 5.10\;\/17.40 59.20 5.76

17.75 5.92 11>50 23-67 35.'7 119.97 408.17

7.24 11.62,,18.18 18.86 37.05 17.40 59.20 0.38
49.94 80.11 125.'-37 13"0.05 255.42 119.97 408.17

8 5.94 7.51. 193 1~3.45 32.75 17.40 59.20 0.59
40/9-2 51 7 1/33.0'6 2.71 225.78 119.97 408.17

9 2.77 .94 8.57 6.71 15.28 17.40 59.20 2.42
19.09 27,.15 •5,.10 46.23 105.33 119.97 408.17

10 0.49 0.06 2.55 0.55 3.0 16.40 59.20 >10
3.3,4 0.4 17.60 3.77 21.37 113.07 408.17

ii•'I \ 48 0.00 2.52 0.48 3.01 16.40 59.20 >10

3.33 0.01 17.39 3.34 20.73 113.07 408.17

12 0.48 0.04 2.51 0.53 3.04 16.40 59.20 >10

3.34 0.29 17.33 3.63 20.97 113.07 408.17

13 1.61 2.20 4.53 3.81 8.34 16.40 59.20 4.90
11.10 15.14 31.25 26.24 57.50 113.07 408.17

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-525
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Table 2-248. Load Combination 101, Hot Environment, 
Normal Conditions of Transport - Model AOS-16SA 

Load Cases: 101, 201, 211 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Stress (ksi/MPa) 

Pm Pb Q Pm+Pb Pm+Pb+Q 
Sm ~~ 

0.63 0.41 1.15 1.04 2.19 17.40 59.20 
4.33 2.83 7.95 7.17 15.11 119.97 40~17 

2.52 0.16 1.71 2.68 4.39 1~5~:~ 
17 . 36 1. 10 11. 82 18 . 47 3 0 '~8 119~9 7 40'<i:J 

0.51 0.01 1.26 0.53 1.78 118.~9.70 
3.53 0.10 8.67 3.64 12.30 ~28.93 4rl~6~ 

0.65 0.31 2.47 0.96~13 ~9.20 
4 . 48 2 . 15 17 . 06 6 '. 6 2~: 6 8 e-9_ .. ~.{o 8 . 17 

o . 62 0 . 3 9 1. 14 1. 01 2',-2- 5 l.z . 4 0 5 9 . 2 0 
4 . 30 2 . 67 7 . 8-9 (J 96 14 . 8'5~/p . 97 408 . 17 

2 . 57 0 . 86 to 7. 3 . 43 5 '. 10;;> 17 . 40 59 . 2 0 
17.75 5. 92 11~50, '2;3 :"67~/a~ 119.97 408.17 

7.24 1)~.1~8~' 37.05 17.40 59.20 

49.94 \"l1N"25 .. ;-;q~,>~ 255.42 119.97 408.17 

5.94 7\~~. 1,9.30 1.-3.45 32.75 17.40 59.20 
40/.9.2 51. \ ri 3 . 0'6V9 2 . 71 225 . 78 119 . 97 408 . 17 

9 0'~~3.94(.57 6.71 15.28 17.40 59.20 

~,~~9,',~~\J':::: 4:::: "0:::: "::::: 4::::: 
~~4 0.43 17.60 3.77 21.37 113.07 408.17 

1~~ ~~:8 0.00 2.52 0.48 3.01 16.40 59.20 
~~ 0.01 17.39 3.34 20.73 113.07 408.17 

12 0.48 0.04 2.51 0.53 3.04 16.40 59.20 
3.34 0.29 17.33 3.63 20.97 113.07 

13 1. 61 2.20 4.53 3.81 8.34 16.40 
11.10 15.14 31. 25 26.24 57.50 113.07 
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408.17 

59.20 
408.17 

>10 

>10 

>10 

5.76 

0.38 

0.59 

2.42 

>10 

>10 

>10 

4.90 
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14 1.65 1.66 .4.66 3.31 7.98 16.40 59.20
11.41 11.44 32.16 22.85 55.01 113.07 408.17

15 1.65 1.85 7.03 3.50 10.53 16.40 59.20
11.37 12.78 48.46 24.15 72.61 113.07 408.17

16 3.29 0.76 7.94 4.05 11.99 17.40 59.20
22.68 5.27 54.72 27.95 82.67 119.97 408.17

5.17

3.67

3.35

17 3.22 1.55 6.80 4.76 11.56 17.40 59.20
22.19 10.66 46.85 32.85 79.70 119.97 408.17

18 3.54 5.41 0.23 8.94 9.18 17.40 59.20
24.39 37.28 1.60 61.67 63.27 119.97 40'8.287,

19 3.18 4.79 0.09 7.96 8.05 17.40 59,.20
21.90 33.01 0.60 54.91 55.51 119:47 408.1\7

20 2.22 3.65 0.15 5.87 6.02 17%40 59.20
15.31 25.17 1.03 40.49 41.5 119.9"7 408.17-

21 2.26 3.69 1.18 5.95 7.(13 117.40\5-9-2.0-
15.58 25.43 8.14 41.01 ^49.15 11-9--97 408.17

22 3.68 5.63 1.48 9.31 10.79 {-,.7.40/59.20
25.37 38.79 10.22 64-.-16 74.38 119.97 408.17

Min MS: 0.384, Locat ion: /7, Cobinatnýn Pm+Pb

144

3.39

1.80

0
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14 

15 

16 

17 

18 

19 

20. 

21 

22 

1. 65 
11. 41 

1. 65 
11.37 

3.29 
22.68 

3.22 
22.19 

3.54 
24.39 

3.18 
21. 90. 

2.22 
15.31 

2.26 
15.58 

3.68 
25.37 

1. 66 
11.44 

1. 85 
12.78 

0..76 
5.27 

1. 55 
10..66 

5.41 
37.28 

4.79 
33;0.1 

3.65 
25.17 

3.69 
25.43 

4.66 
32.16 

7.0.3 
48.46 

7.94 
54.72 

6.80. 
46.85 

0..23 
1. 60. 

0..0.9 
0..60. 

0..15 
1. 0.3 

1.18 
8.14 

3.31 
22.85 

3.50. 
24.15 

4.0.5 
27.95 

4.76 
32.85 

8.94 
61.67 

7.96 
54.91 

5.87 
40..49 

5.95 
41. 0.1 

7.98 16.40. 59.20. 
55.0.1 113.0.7 40.8.17 

10..53 16.40. 59.20. 
72.61 113.0.7 40.8.17 

11. 99 17.40. 59.20. 
82.67 119.97 40.8.17 

5.17 

3.67 

3.35 

11. 56 17.40. 59.20. .52 
79.70. 119.97 40.8.17 0 

9.18 17.40. 5~.~o. 1.92 
63.27 119.97 40.'8.1'',1 

17'4o.~"2o.~'28 
" " 55.51 1~/99~o.8'b7) . 

6 . 0. 2 /1 1 7".~ 0. 5,9 . 2 0. 3 . 44 
41.5Y :119.9q~o.~1-7/ / 

7 .~3 117.40. 5-9_ . .2.0./3.39 
49.!l5 n-9-.-97 40.8.17 

""J ~ 

8.0.5 

5.63 1.48 9.31 10..79 r17.4o. /59.20. 
3 8 . 79 10. . 22 64· .. 16 74 . '3 8 1l19'i-7J 40. 8 . 1 7 

1. 80. 

Min MS: 0..384, Locati~ ~rnbinati~ Pm+Pb 
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Table 2-249. Load Combination 102, Cold Environment,
Normal Conditions of Transport - Model AOS-165A

Load Cases: 104, 201, 211
-40°F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.63 0.41 0.00 1.04 1.04
4.33 2.83 0.02 7.17 7.18

2 2.52 0.16 0.09 2.68 2.77
17.36 1.10 0.61 18.47 19.07

3 0.51 0.01 0.00 0.53 0.553

3.53 0.10 0.00 3.64 3.64

4 0.65 0.31 0.09 0.96 1.,05

4.48 2.15 0.60 6.62, 7.23

5 0.62 0.39 0.00 1.01 1\.01
4.30 2.67 0.0/2 6 6.9,8

6 2.57 0.86 0.09 <3.43 .353\
17.75 5.92 0'.64 23-67,_24.,31

7 7.24 1162- 5.43 1,8.86> 24.29

49.94 8'0.11 37>ý42 13'Q.05 167.47

Sm

20.00
137.90

94

>10

.00

.63
>10

.00 70.00

.90 482.63
>10

20.00 70.00
137.90 482.63

6.77

20.00 70.00
137.90 482.63

0.59

8 5.94 .45 20.63 20.00 70.00

.71 142.22 137.90 482.63
1.23

4(

9 31
80

6.71 10.01 20.00 70.00
46.23 69.03 137.90 482.63

3.47

1.40 0.55 1.95 20.00 70.00
9.67 3.77 13.44 137.90 482.63

>10

0.00 1.40 0.48 1.88 20.00 70.00
0.01 9.66 3.34 13.00 137.90 482.63

>10

12 0.48 0.04 1.40 0.53 1.93 20.00 70.00
3.34 0.29 9.66 3.63 13.29 137.90 482.63

>10

13 1.61 2.20 1.66 3.81 5.46 20.00 70.00
11.10 15.14 11.42 26.24 37.66 137.90 482.63
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Table 2-249. Load Combination 102, Cold Environment, 
Normal Conditions of Transport - Model AOS-16SA 

Load Cases: 104, 201, 211 
-40°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Pm Pb Q Pm+Pb Pm+Pb+Q Sm ~su 

0.63 0.41 0.00 1.04 ---~~~: 20.00 ~~~ 
4.33 2.83 0.02 7.17 7.18 137.90 482Jb63 

2.52 0.16 0.09 2.68 2.77 2~0.00 
17.36 1.10 0.61 18.47 19.0~13~90 48~.63 

0.51 0.01 0.00 0.53 O'e: 120.~0.OO 
3.53 0.10 0.00 3.64 3.f4 ~2~6~ 

0.65 0.31 0.09 0.96~~5 20.00 lO.OO 
4.48 2.15 0.60 6. 62~. 23 !r3'7'._~482. 63 

o . 62 0 . 3 9 0 . 0 0 1. 0 1 l'.~l1 l2~ . 0 0 7 0 . 0 0 

Loc 

1 

2 

3 

4 

5 

4 . 30 2 . 6 7 ~~ (J 96 6 . 9'80lJ . 90 482 . 63 

2.57 0.86 0.09 3.433.53;;> 20.00 70.00 
17.75 5. 92 0~64 23 :'6"7~3'i 137.90 482.63 

7.24 11~.4~8~ 24.29 20.00 70.00 
49.94 ~." 3T>4~~>'67.47 137.90 482.63 

6 

7 

8 5.94 7\~~.'8 v3.45 20.63 20.00 70.00 
40/.92 51. ~ \/.:. 50Vo2. 71 142.22 137.90 482.63 

9 0.~~3.94 (31 6.71 10.01 20.00 70.00 

~t:):~~\J:::: 4:::: 6:::: '::::: 4::::: 
~~4 0.43 9.67 3.77 13.44 137.90 482.63 

1~ Q~48 0.00 1.40 0.48 1.88 20.00 70.00 
~;;>3 0.01 9.66 3.34 13.00 137.90 482.63 

12 0.48 0.04 1.40 0.53 1.93 20.00 70.00 
3.34 0.29 9.66 3.63 13.29 137.90 482.63 

13 5.46 20.00 70.00 1. 61 
11.10 

2.20 
15.14 

1. 66 
11.42 

3.81 
26.24 37.66 137.90 482.63 
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MS 

>10 

>10 

>10 

6.77 

0.59 

1. 23 

3.47 

>10 

>10 

>10 

6.88 
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14 1.65 1.66 0.91 3.31 4.22 20.00 70.00 8.05
11.41 11.44 6.25 22.85 29.10 137.90 482.63

15 1.65 1.85 0.75 3.50 4.25 20.00 70.00 7.57
11.37 12.78 5.19 24.15 29.34 137.90 482.63

16 3.29 0.76 2.98 4.05 7.03 20.00 70.00 5.08
22.68 5.27 20.53 27.95 48.48 137.90 482.63

17 3.22 1.55 2.46 4.76 7.23 20.00 70.00
22.19 10.66 16.99 32.85 49.84 137.90 482.63

18 3.54 5.41 0.92 8.94 9.87 20.00 70.00
24.39 37.28 6.37 61.67 68.04 137.90 48-2.6-3,

19 3.18 4.79 1.41 7.96 9.38 20.00 70,.00
21.90 33.01 9.73 54.91 64.64 137,1' 482.6,3

20 2.22 3.65 1.06 5.87 6.94,1 20\00 700.00
15.31 25.17 7.34 40.49 47.83 '137.9,0 482.6.3-

21 2.26 3.69 0.98 5.95 6.(92 20.00 \7-0-0-0,
15.58 25.43 6.73 41.01\ 47.74 13-7-.90 482.63

22 3.68 5.63 1.48 9.31 10.79 F-O.0_70.00
25.37 38.79 10.24 6-4-.16 _ 74.40 13 7.ý90 482.63

Min MS: 0.591, Locatiobn: 7, )GombinatiOn: Pm+Pb

4.04

2.22
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 65 
11. 41 

1. 65 
11.37 

3.29 
22.68 

3.22 
22.19 

3.54 
24.39 

3.18 
21. 90 

2.22 
15.31 

2.26 
15.58 

3.68 
25.37 

1. 66 
11.44 

1. 85 
12.78 

0.76 
5.27 

1. 55 
10.66 

5.41 
37.28 

4.79 
33.01 

3.65 
25.17 

3.69 
25.43 

0.91 
6.25 

0.75 
5.19 

2.98 
20.53 

2.46 
16.99 

0.92 
6.37 

1.41 

3.31 
22.85 

3.50 
24.15 

4.05 
27.95 

4.76 
32.85 

8.94 
61. 67 

7.96 

4.22 20.00 70.00 
29.10 137.90 482.63 

4.25 20.00 70.00 
29.34 137.90 482.63 

7.03 20.00 70.00 
48.48 137.90 482.63 

7.23 20.00 70.00 
49.84 137.90 482.63 

8.05 

7.57 

5.08 

5.21 o 
9.87 2 0 . 0 0 7 9,-.-.2 0 2 . 3 5 

9 . 3 8 2 0 . 0 0 7 0,. 0 0 2 . 7 7 

68.04 137.90 <:2.6~~ 

" " 9.73 54.91 64.64 137 /90~82. 6,3 

1. 06 5.87 6.94/1 2<'-90 7-1'. o~ 4.11 
7.34 40.49 47.83 <37. 9-0 482'>6;~ 
0.98 5.95 6 .~2 120. 00~'7'0 .. _0_0 4.04 

6.73 41. 01 \I 4 n-7-.. 9~ .63 

5 . 63 1. 4 8 9 . 3 1 1 0 . 7 9 12.0 . 0 0 /7 0 . 0 0 
3 8 . 7 9 1 0 . 2 4 6A-.. 16 7 4 . 4 0 113 7-:90-/4 8 2 . 63 

2.22 

Min MS: 0.591, Locat~ ~mbinati~~ Pm+pb 
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Table 2-250. Load Combination 103, Increased External Pressure,
Normal Conditions of Transport - Model AOS-165A

Load Cases: 103, 201, 211
-20OF Ambient, Zero-Decay Heat, Zero Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.63 0.41 0.00 1.04 1.04
4.33 2.83 0.01 7.17 7.18

2 2.52 0.16 0.07 2.68 2.75
17.36 1.10 0.50 18.47 18.96

3 0.51 0.01 0.00 0.53 0.53
3.53 0.10 0.00 3.64 3.564

4 0.65 0.31 0.07 0.96 1.03
4.48 2.15 0.49 6.62 7.12

0.62 0.39 0.00 1 1.\01
4.30 2.67 0.01 , 6 96 6.9-81,

6 2.57 0.86 0.08 3.43 3.5-r
17.75 5.92 0>52 2X3<& 2

7 7.24 11.62 4.44 18.86\ 23.30

49.94 80.11 30.6.2 13'0.05/ 160.67

Sm

20.00
137.90

194

>10

.00

.63

>10

.00 70.00
.90 482.63

>10

20.00 70.00
137.90 482.63

6.77

20.00 70.00
137.90 482.63

0.59

8 5.94 .45 19.32 20.00 70.00
.71 133.22 137.90 482.63

1.23

9 .71 6.71 9.41 20.00 70.00
.66 46.23 64.89 137.90 482.63

3.47

1.15 0.55 1.69 20.00 70.00
7.91 3.77 11.68 137.90 482.63

>10

0.00 1.15 0.48 1.63 20.00 70.00

0.01 7.90 3.34 11.24 137.90 482.63
>10

12 0Y.48 0.04 1.15 0.53 1.67 20.00 70.00
3.34 0.29 7.90 3.63 11.54 137.90 482.63

>10

13 1.61 2.20 1.35 3.81 5.16 20.00 70.00
11.10 15.14 9.34 26.24 35.58 137.90 482.63

6.88
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Table 2-250. Load Combination 103, Increased External Pressure, 
Normal Conditions of Transport - Model AOS-165A 

Load Cases: 103, 201, 211 
-20°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Pm Pb Q Pm+Pb Pm+Pb+Q Sm ~su 

0.63 0.41 0.00 1.04 ---~~~~ 20.00 ~~~ 
4.33 2.83 0.01 7.17 7.18 137.90 482Jb63 . 

2.52 0.16 0.07 2.68 2.75 2~70.00 
17.36 1.10 0.50 18.47 18.~6 Q3~90 48Q.63 

0.51 0.01 0.00 0.53 0.53 120.~0.00 
3 . 53 0 .10 O. 00 3 . 64 3 . f 4, ~2-:-6-3 

0.65 0.31 0.07 0.96~3 20.00 lO.OO 
4 . 48 2 . 15 0 . 49 6 . 6 2~ . 12 !r3-9, .. ~4 8 2 . 63 

o . 62 0 . 3 9 0 . 0 0 1. 0 1 1'.~ 1 l2-e . 0 0 7 0 . 0 0 

Loc 

1 

2 

3 

4 

5 
4 . 30 2 . 67 0 . 0,1 (J 96 6 . 9'8011 . 90 482 . 63 

2.57 0.86 !o8 3.43 3.51'7 20.00 70.00 
17.75 5.92 0)52 23~~/r9 137.90 482.63 

7 .24 1)-~4.408.86> 23.30 20.00 70.00 
49.94 80.11 30':-6.2 13'0.05 160.67 137.90 482.63 

6 

7 

8 5.94 \\;~5.8~':: 19.32 20.00 70.00 
40/.~2 51.~ v.o. W,./92. 71 133.22 137.90 482.6' 

9 0.~~3.94 {71 6.71 9.41 20.00 70.00 

~. ~~.'j9~:'~\J:::: 4:::: 6:::: 1::::: 4::::: 
"'~4 ~43 7.91 3.77 11.68 137.90 482.6' 

1~ Q~48 0.00 1.15 0.48 1.63 20.00 70.00 
~;;>3 0.01 7.90 3.34 11.24 137.90 482.63 

12 0.48 0.04 1.15 '0.53 1.67 20.00 70.00 
3.34 0.29 7.90 3.63 11.54 137.90 

13 1. 61 2.20 1. 35 3.81 5.16 20.00 
11.10 15.14 9.34 26.24 35.58 137.90 
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482.63 

70.00 
482.63 

>10 

>10 

>10 

6.77 

0.59 

1. 23 

3.47 

>10 

>10 

>10 

6.88 

2-529 



14 1.65
11.41

15 1.65
11.37

16 3.29
22.68

17 3.22
22.19

18 3.54
24.39

19 3.18
21.90

20 2.22
15.31

21 2.26
15.58

22 3.68
25.37

1.66
11 .44

1.85
12.78

0.76
5.27

1.55
10.66

5.41
37.28

4.79
33.01

3.65
25.17

3.69
25.43

5.63
38.79

0.74
5.11

0.62
4.25

2.44
16.80

2.02
13.90

0.76
5.21

1.16
7.96

0.87
6.01

0.80
5.51

1.22
8.38

3.31
22.85

3.50
24.15

4.05
27.95

4.76
32.85

8.94
61.67

7.96
54.91

5.87
40.49

5.95
41.01

9.31

4.06
27.96

. 4.12

28.39

6.49
44.75

6.78
46.75

9.70
66.88

9.12
62.87

6.74
46.49'

6•.C5

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137/'8,

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

8.05

7.57

5.08

11

4.04
482.63

,/70 .00
482 .63

2.22

Min MS: 0.591, Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 65 
11. 41 

1. 65 
11.37 

3.29· 
22.68 

3.22 
22.19 

3.54 
24.39 

3.18 
21. 90 

2.22 
15.31 

2.26 
15.58 

3.68 
25.37 

1. 66 
11.44 

1. 85 
12.78 

0.76 
5.27 

1. 55 
10.66 

5.41 
37.28 

4.79 
33.01 

3.65 
25.17 

3.69 
25.43 

0.74 
5.11 

0.62 
4.25 

2.44 
16.80 

2.02 
13.90 

3.31 
22.85 

3.50 
24.15 

4.05 
27.95 

4.76 
32.85 

4.06 20.00 
27.96 137.90 

,4.12 20.00 
28.39 137.90 

6.49 20.00 

70.00 
482.63 

70.00 
482.63 

70.00 
44.75 137.90 482.63 

6.78 
46.75 

20.00 
137.90 

70.00 
482.63 

0.76 8.94 9.70 20.00 7s.-.~0 

5 . 2 1 61 . 67 6 6 . 8 8 13 7 . 9 0 4 8'2 . 6'3 

8.05 

7.57 

5.08 

5.21 o 
2.35 

1.16 7.96 9.12 20.~0 ~,\,00~~77 
7.96 54.91 62.87 13~/ge~82.60~ ~l 

0.87 5.87 6.74/120'~0 7~.0~ 4.11 
6.01 40.49 46.49 037. 9'0~82'6'i. 
o . 8 0 5 . 9 5 6 . ~ 5 \2 0 . 0 0 "/·0 .. _0.0 4 . 0 4 

5.51 41.01 ~f2 n-7-.. 9~.63 

5 . 63 1. 22 9 . 3 1 1 0 . 52 ,2.0 . 0 0 /7 0 . 0 0 
3 8 . 7 9 8 . 3 8 6,4 ... 16 7 2 . 54 lL3 7 ~O-/ 4 8 2 . 63 

2.22 

Min MS: 0.591, Locat~ ~mbinati~ Pm+Pb 
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Table 2-251. Load Combination 104, Minimum External Pressure,
Normal Conditions of Transport - Model AOS-165A

Load Cases: 101, 201, 202, 211
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.63 0.41 1.15 1.04 2.19
4.35 2.84 7.95 7.18 15.13

2 2.52 0.16 1.71 2.68 4.40
17.39 1.11 11.82 18.49 30.3,1k

3 0.51 0.01 1.26 0.53 1 1i79
3.54 0.10 8.67 3.65 12.81

4 0.65 0.31 2.47 0.96 3.44
4.50 2.15 17.06 6z65 23.ý70

5 0.62 0.39 1.1.4 L. 1N.1 2.'

Sm

17.40
119/.97,

90

>10

.62

/59.20
408.17

>.10

4.31 2.67
.40 59.20
.97 408.17

>10

6 2.58 0.86
17.77 5.93

17.40 59.20
119.97 408.17

5.75

7 7.40
51.05

37.48 17.40 59.20
258.40 119.97 408.17

0.35

8 '13.77 33.07 17.40 59.20
94.91 227.98 119.97 408.17

0.58

9 ,8.57 6.79 15.36 17.40 59.20
9.10 46.83 105.93 119.97 408.17

2.40

0\06 2.55 0.55 3.11 16.40 59.20
0.43 17.60 3.81 21.41 113.07 408.17

>10

11 0.00 2.52 0.49 3.01 16.40 59.20
0.01 17.39 3.38 20.77 113.07 408.17

>10

12 0.49 0.04 2.51 0.53 3.05 16.40 59.20
3.38 0.30 17.33 3.68 21.01 113.07 408.17

13 1.66 2.24 4.53 3.90 8.43 16.40 59.20
11.42 15.47 31.25 26.88 58.14 113.07 408.17

>10

4.83

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-251. Load Combination 104, Minimum External Pressure, 
Normal Conditions of Transport - Model AOS-165A 

Load Cases: 101, 201, 202, 211 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Sm ~:J~. 

0.63 0.41 1.15 1.04 2.19 17.40 59.~0 >10 
4.35 2.84 7.95 7.18 15'.13 11p7~08.n 

2.52 0.16 1.71 2.68 4.40/l~0 S"\:2~) 5.90 

Pb Q Pm+Pb Pm+Pb+Q Pm Loc 

1 

2 

3 

17.39 1.11 11.82 18.49 30.t 'l19 .97~8 .1-7/ 
o . 51 0 . 0 1 1 . 2 6 0 . 53 1 . F 9 ~ 8 . 7 0 5'9-:-7-0 > 1 0 
3.54 0.10 8.67 3'6Kl~1 128~9~ 411.62 

0.65 0.31 2.47 0.96 3.44 P'l_.~.20 >10 

4 . 50 2 . 15 17 . 06/6-:-6.5 2~ 0 ~ . 97 408 . 17 
4 

5 

6 

7 

8 

'0.62 0.39 1.14 /~,01\ 2."6 In.40 59.20 
4.31 2.67 ~9 ~i9B1--14.87"'ti9.97 408.17 

2 . 5 8 0 . 8 6 1 . 6:f 3 <4-4~2 17 . 40 59 . 20 
1 7. 77 5 . ~ 3 11 . 5 O~ 3 . 7\. 3 5 . 20 119 . 97 408 . 1 7 

7.40 ~~8 r9.2~ 37.48 17.40 59.20 
51. 05 in. 9~. 3~33':03 258.40 119.97 408.17 

6/.0.5 ~71 19 . 3'0J, . 77 33 . 07 1 7 . 40 59 . 2 0 
(41.~~3.17 13~06 94.91 227.98 119.97 408.17 

9 \2 . 8.1 3,. 9 8 8 . 5 7 6 . 7 9 15 . 3 6 1 7 . 4 0 5 9 . 2 0 
46.83 105.93 119.97 40S.17 

1~~,~9 0.06 2.55 0.55 3.11 16.40 59.20 
~ ~3 8 0 . 43 17 . 60 3 . 81 21. 41 113 . 07 408 . 17 

11 0:4J 0.00 2.52 0.49 3.01 16.40 59.20 
3.a7 0.01 17.39 3.38 20.77 113.07 408.17 

12 0.49 0.04 2.51 0.53 3.05 16.40 
3.38 0.30 17.33 3.68 21. 01 113.07 

13 1. 66 2.24 4.53 3.90 8.43 16.40 
11. 42 15.47 31. 25 26.88 58.14 113.07 
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59.20 
408.17 

59.20 
408.17 

>10 

5.75 

0.35 

0.58 

2.40 

>10 

>10 

>10 

4.83 
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14 1.68 1.67 4.66
11.59 11.49 32.16

3.35
23.08

8.01 16.40 59.20
55.24 113.07 408.17

5.14

3.6615 1.68 1.86 7.03 3.54 10.57 16-40 59.20
11.61 12.79 48.46 24.41 72.87 113.07 408.17

16 3.34 0.81 7.94 4.15 12.09 17.40 59.20
23.04 5.57 54.72 28.61 83.33 119.97 408.17

17 3.26 1.59 6.80 4.86 11.65 17.40 59.20
22.50 10.98 46.85 33.49 80.34 119.97 408.17<

/N18, 3.74 5.73 0.23 9.47 9.70 17.40 /5"9 1.2 Q\

25.82 39.49 1.60 65.31 66.90 119.97 4'08.17

19 3.34 5.03 0.09 8.37 8.46 174/N0 59.2,0
23.01 34.69 0.60 57.70 58.30 119.97 408.17

20 2.33 3.83 0.15 6.17 6.31 17.4"0 59.2.0-
16.09 26.41 1.03 42.51 43.153 19.97 408.17

21 2.37 3.86 1.18 6 .23/N7 14 i174 0 59.20

16.33 26.60 8.14 42.93 51N.07 119.97 4-0-8.17
\j

22 3.86 5.90 1.48 9-.76 1.24 17.40 59.20
26.59 40.69 10.22 67.28 77.51 1\9.97 408.17.

Mi MS: 0.353, Loca ion:7, Combinat-ion: Pm+Pb

3

.23

3.19

1.67

1 2-532
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14 1. 68 1. 67 
11. 59 11.49 

15 1. 68 1. 86 
11. 61 12.79 

16 3.34 0.81 
23.04 5.~7 

17 3.26 1. 59 
22.50 10.98 

18 3.74 5.73 
25.82 39.49 

19 3.34 5.03 
23.01 34.69 

20 2.33 3.83 
16.09 26.41 

21 2.37 3.86 
16.33 26.60 

22 3.86 5.90 
26.59 40.69 

Min MS: 0.353, 

I 2-532 

4.66 3.35 8.01 16.40 59.20 5.14 
32.16 23.08 55.24 113.07 408.17 

7.03 3.54 10.57 16;40 59.20 3.66 
48.46 24.41 72.87 113.07 408.17 

7.94 4.15 12.09 17.40 59.20 3.32 
54.72 28.61 83.33 119.97 408.17 

6.80 4.86 11. 65 17.40 59.20 3<0 
46.85 33.49 80.34 119.97 408.17 

5.n'Q~1.76 0.23 9.47 9.70 17.40 
1. 60 65.31 66.90 119.97 t~17~ 
0.09 8.37 B.46 1~~2.0 )"2 
0.60 57.70 SB .30 U9. 97 40B .1~) 

~~ . 0.15 6 . 1 7 6 . 3 1 1 7 . 4'0 59 . 2.0 3 . 2 3 
1. 03 42.S1 43.(3 e9.97~ 
1.18 3.19 6 . 23 /'),7 . P 1-7-.-40 59 . 20 
8.14 42.93 51\.07 119.974-0-8.17 

1.48 9-._7~11.:4 ~0/'9.20 1. 67 

"~7.2L:V.97 40B.17 

Loce>: ion: Q Combina·t-i on: Pm+ Pb 
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Table 2-252. Load Combination 105, Cold Environment with Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-165A

Load Cases: 105, 201, 202, 211

-40°F Ambient, Maximum Decay Heat

Maximum Internal Pressure, 1,517 kPa (220 psia)
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.63 0.41 1.25 1.04 2.30
4.35 2.84 8.65 7.18 15.83

2 2.52 0.16 1.85 2.68 4.54
17.39 1.11 12.78 18.49 31.2,8'

3 0.51 0.01 1.32 0.53 1.{85
3.54 0.10 9.07 3.65 12•.U2

0.65 0.31 2.63 0.96 3.59
4.50 2.15 18.14/-,,. 605 24.78

5 0.62 0.39 1.2.41 -,-1.01Ol \2.26

Sm

20.00
137./ 90

>10
.10

/61.80
426.10

>10

4.31 2.67
.00 61.80
.90 426.10

>10

6 2.58 0.86
17.77 5.93

421 18.70 59.70
95 128.93 411.62

6.25

7 7.40
51.05

39.50 18.70 59.70
272.37 128.93 411.62

0.42

8 .6'9•13.77 35.45 18.70 59.70
.52 94.91 244.43 128.93 411.62

0.58

9 .52 6.79 16.31 18.70 59.70
.63 46.83 112.47 128.93 411.62

2.44

\66 2.79 0.55 3.35 18.70 59.70
.43 19.25 3.81 23.06 128.93 411.62

>10

II 0.00 2.76 0.49 3.25 18.70 59.70
0.01 19.05 3.38 22.43 128.93 411.62

>10

12 0.49 0.04 2.75 0.53 3.29 18.70 59.70
3.38 0.30 18.99 3.68 22.66 128.93 411.62

13 1.66 2.24 4.42 3.90 8.32 18.70 59.70
11.42 15.47 30.50 26.88 57.38 128.93 411.62

>10

5.74
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Table 2-252. Load Combination 105, Cold Environment with Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-165A 

Load Cases: 105, 201, 202, 211 
-40°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
:~ 0~~~ 0.63 0.41 1.25 1.04 2.30 20.00 61.{0 >10 

4.35 2.84 8.65 7.18 15.83 1~0~26.1Q 

2.52 0.16 1.85 2.68 4.54~ 1~0 5~,70~ 6.42 

Pb Q Pm+Pb Pm+Pb+Q Loc Pm 

1 

2 

3 

17.39 1.11 12.78 18.49 31.2.8 '128.93~1.6~/ 

o . 51 0 . 0 1 1. 3 2 0 . 53 1. ~ 5 lo . 0 0 61--:-8-0 > 1 0 
3.54 0.10 9.07 3. 6Kl~2 13_7-:-9-0~ .10 

o . 65 0 . 31 2 . 63 0 . 96 3 . 5 9 f2-0'.~QZ/61 . 80 > 1 0 
4.50 2.15 18 .14/6-:-6.5 2~8 ~. 90 426.10 

4 

0.62 0.39 1.24 /~'jO) 2.2'6 Z~.OO 61.80 
4.31 2.67 8~8 ~.9~L--L5.55~I37.90 426.10 

2 .58 0 . 8 6 ~7~ 3 <4-40 18. 70 59 .70 
17 . 77 5 . 93 12 . 2 6~ 3 . "7\ 35 . 95 128 . 93 411. 62 

7 .40 ~'>2_1 1'9 .2 Y 39.50 18 .70 59 .70 

5 

6 

7 

51. 05 1$1.9"\2.3 """'':33''03 272.37 128.93 411. 62 

8 6/.0.5 ~71 21. 6'9J, . 77 3 5 . 45 18 . 70 59 . 70 
(41.~~3.17 14«52 94.91 244.43 128.93 411.62 

9 \2 . 8.1 3,. 9 8 9 . 52 6 . 7 9 1 6 . 3 1 18 . 7 0 5 9 . 7 0 
46.83 112.47 128.93 411.62 

1~~,:49 0.06 2.79 0.55 3.35 18.70 59.70 
,~8 0.43 19.25 3.81 23.06 128.93 411.62 

11 0.4? 0.00 2.76 0.49 3.25 18.70 59.70 
3.~7 0.01 19.05 3.38 22.43 128.93 411.62 

12 0.49 0.04 2.75 0.53 3.29 18.70 
3.38 0.30 18.99 3.68 22.66 128.93 

13 1. 66 2.24 4.42 3.90 8.32 18.70 
11.42 15.47 30.50 26.88 57.38 128.93 
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59.70 
411.62 

59.70 
411.62 

>10 

6.25 

0.42 

0.58 

2.44 

>10 

>10 

>10 

5.74 
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14 1.68 1.67 4.70 3.35 8.05 18.70 59.70 5.97
11.59 11.49 32.44 23.08 55.51 128.93 411.62

15 1.68
11.61

16 3.34
23.04

17 3.26
22.50

18 3.74
25.82

19 3.34
23.01

20 2.33
16.09

21 2.37
16.33

22 3.86
26.59

1.86
12.79

0.81
5.57

1.59
10.98

5.73
39.49

5.03
34.69

3.83
26.41

3.86
26.60

5.90
40.69

7.11
49.00

8.46
58.34

7.30
50.36

0.23
1.59

0.09
0.60

0.15
1.06

1.21
8.35

1.53
10.57

3.54
24.41

4.15
28.61

4.86
33.49

9.47
65.31

8.37
57.70

6.17
42.51

6.23
42 . 93"

10.65
73.41

12.61
86.95

12.16
.83 .85

9.70
66.89

8.46
58.30

6 . 32'
43.(57

17.40
119.97

18.70
128.93

18.70
128.93

18.70
128.93

59.20
408.17

59.70
411.62

59.70
411. 62(

3.90

3.45

55

59.70
[i-i. 62

59.70

111 62

3.50

1.87

Min MS: 0.420, Lo Pm+Pb+Q
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14 1. 68 1. 67 
11. 59 11. 49 

. 15 1. 68 1. 86 
11.61 12.79 

16 3.34 0.81 
23.04 5.57 

17 3.26 1. 59 
22.50 10.98 

18 3.74 5.73 
25.82 39.49 

19 3.34 5.03 
23.01 34.69 

20 2.33 3.83 
16.09 26.41 

21 2.37 3.86 
16.33 26.60 

22 3.86 5.90 
26.59 40.69 

Min MS: 0.420, 

I .2-534 

4.70 3.35 8.05 18.70 59.70 5.97 
32.44 23.08 55.51 128.93 411.62 

7.11 3.54 10.65 17.40 59 .. 20 3.90 
49.00 24.41 73.41 119.97 408.17 

8.46 4.15 12.61 18.70 59.70 3.45 
58.34 28.61 86.95 128.93 411.62 

7.30 4.86 12.16 18.70 59.70 .3<0 
50.36 33.49 83.85 128.93 411. 62 . 

5'()'O ~1. 96 0.23 9.47 9.70 18.70 
1. 59 65.31 66.89 128.:3 (~~62~ 
0.09 8.37 8.46 1~/1~7.0 2)35 
0.60 57.70 58.30 '~3 411.6~~ 
0.15 6 . 1 7 6 . 32118 . 7-0 59 . 7_0 3 . 55 
1. 06 42.51 43.(7 eB.93~ 
1. 21 6 . 2 3 ~7 . ~ 4 1: 8-._7~ .59 . 70 3 . 50 
8.35 42 . 93 51,. 29 128 . 93 41'1 . 62 

1.53 9-._7~11.:9 ~0/'9.70 '/j72LV.93 411.62 

1. 87 

Location: Q Combina:t-ion: Pm+Pb+Q 
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Table 2-253. Load Combination 106, Maximum Pressure, Hot Environment,
Normal Conditions of Transport - Model AOS-165A

Load Cases: 101, 201, 203, 211
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Maximum Increased External Pressure, 140 kPa (20 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.64 0.42 1.15 1.05 2.21
4.40 2.87 7.95 7.27 15.22

2 2.54 0.17 1.71 2.71 4.43
17.54 1.15 11.82 18.69 30.-5,1

3 0.52 0.02 1.26 0.54 1.479
3.59 0.11 8.67 3.70^12.B7

4 0.67 0.31 2.47 0.99 3.46
4.65 2.15 17.06 90 23.86

5 0.63 0.39 1.1.41 01 .2 \21\7

Sm

17.40
119//97,

>10

.62

/59.20
408.17

>10

4.36 2.70
.40 59.20
.97 408.17

>10

6 2.60 0.87
17.93 5.98

/14 17.40 59.20
42 119.97 408.17

5.69

7 7.66
52.81

38.28 17.40 59.20
263.92 119.97 408.17

0.30

8 /14.61 33.91 17.40 59.20
100.71 233.78 119.97 408.17

0.54

9 .57 7.21 15.78 17.40 59.20
.10 49.73 108.83 119.97 408.17

2.31

•06 2.55 0.63 3.18 16.40 59.20
.44 17.60 4.32 21.92 113.07 408.17

>10

0.00 2.52 0.56 3.08 16.40
0.01 17.39 3.87 21.26 113.07

59.20
408.17

>10

12 0.56 0.04 2.51 0.60 3.12 16.40 59.20
3.87 0.30 17.33 4.17 21.50 113.07 408.17

>10

13 1.69 2.21
11.68 15.21

4.53
31.25

3.90 8.43 16.40 59.20
26.89 58.14 113.07 408.17

4.83

I AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-253. Load Combination 106, Maximum Pressure, Hot Environment, 
Normal Conditions of Transport - Model AOS-165A 

Load Cases: 101, 201, 203, 211 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Maximum Increased External Pressure, 140 kPa (20 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc Pm Pb Q Pm+Pb Pm+Pb+Q Sm ~ MS 

~:~~ ~::~ ~:~~ ~:~; --:~:~~ 1~~~~~~~i6 1 

2.54 0.17 1.71 2.71 4.43~ 1~0 5~.2~~ 5.84 
17.54 1.15 11. 82 18.69 30.5,1 H9. 97~8':-r7/ 

2 

o . 52 0 . 02 1 . 2 6 0 . 5 4 1 . ~ 9 ~ 8 . 7 0 5·9--:-7-0 > 1 0 

3.59 0.11 8.67 3.7Kl~7 128~9~~.62 
3 

o . 67 0 . 3 1 2 . 47 0 . 99 3 . 4 6 \1-7~.~V5 9 . 2 0 > 1 0 
4 . 65 2 . 15 17 . 06/6-:-8.0 ~ 6 ~ . 97 408 . 17 

4 

0.63 0.39 1.14 /~)02\ 2.1'7 1n.40 59.20 

4.36 2. 70 ~9 V' O~ Ll..4~'vI:i9.97 408.17 

2 . 60 0 . 87 1 . 6::1. 3 <4-7~/14 17 . 40 59 . 20 
1 7 . 93 5 . 98 11 . 5 O~ 3 . 9.2 3 5 . 42 119 . 97 408 . 1 7 

7. 66 ~':-1.8 2'0.0";; 38.28 17.40 59.20 
52. 81 ~6. 7'\2.37'--1..38';;;4 263.92 119.97 408.17 

6/.'4,0 ~21 19. 3'0J.. 61 33.91 17.40 59.20 

5 

6 

7 

8 

<44.~~6_5~9 13~06 100.71 233.78 119.97 408.17 

9 ~2.9~~4"25 8.57 7.21 15.78 17.40 59.20 
, 2 0~D5 29 . 2) 59 . 10 49 . 73 108 . 83 119 . 97 408 . 17 

1~~,:56 0.06 2.55 0.63 3.18 16.40 59.20 
,,~88 0.44 17.60 4.32 21.92 113.07 408.17 

11 0.5f 0.00 2.52 0.56 3.08 16.40 59.20 
3 .,8 6 o. 0 1 1 7 . 3 9 3 . 8 7 2 1. 2 6 113 . 07 4 0 8 . 1 7 

12 0.56 0.04 2.51 0.60 3.12 16.40 
3.87 0.30 17.33 4.17 21.50 113 .07 

13 1. 69 2.21 4.53 3.90 8.43 16.40 
11.68 15.21 31. 25 26.89 58.14 113 . 07 
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59.20 
408.17 

59.20 
408.17 

>10 

5.69 

0.30 

0.54 

2.31 

>10 

>10 

>10 

4.83 
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14 1.69 1.68 4.66 3.37 8.03 16.40 59.20
11.62 11.59 32.16 23.21 55.38 113.07 408.17

15 1.78 1.99 7.03 3.77 10.80 16.40 59.20
12.28 13.75 48.46 26.03 74.49 113.07 408.17

5.13

3.55

16 3.41 0.88 7.94 4.29 12.23 17.40 59.20
23.51 6.07 54.72 29.58 84.30 119.97 408.17

17 3.31 1.62 6.80 4.94 11.73 17.40 59.20
22.83 11.20 46.85 34.03 80.88 119.97 408.17<

18 3.74 5.73 0.23 9.47 9.70 17.40 5'9.2R
25.82 39.49 1.60 65.31 66.90 119.97 4 8.17

19 3.34 5.03 0.09 8.37 8.46 17./4' 59.2,0
23.01 34.69 0.60 57.70 58.30 11i9.97 408.17

20 2.33 3.83 0.15 6.17 6.31 17.4'0 59.2.0-
16.09 26.41 1.03 42.51 43.53'119.97 08.17

21 2.37 3.86 6.23 /\7. 5 1-7- 0 59 20

16.33 26.60 8.14 42.93 51\.07 119.97 408.17

22 3.86 5.90 1.48 9-576\ 11.24 [17.40n 59.20
26.59 40.69 10.2ý2 67.28 77.51 1\19.97 408.17

Min MS: 0.299, Locaion:07, Comnbinactdon: Prn+Pb

3.

23

3 .19

1.67

0

1 2-536
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14 1. 69 1. 68 
11.62 11. 59 

15 1.78 1. 99 
12.28 13.75 

16 3.41 0.88 
23.51 6.07 

17 3.31 1. 62 
22.83 11. 20 

18 3.74 5.73 
25.82 39.49 

19 3.34 5.03 
23.01 34.69 

20 2.33 3.83 
16.09 26.41 

21 2.37 3.86 
16.33 26.60 

22 3.86 5.90 
26.59 40.69 

Min MS: 0.299, 

I 2-536 

4.66 3.37 8.03 16.40 59.20 5.13 
32.16 23.21 55.38 113.07 408.17 

7.03 3.77 10.80 16.40 59.20 3.55 
48.46 26.03 74.49 113.07 408.17 

7.94 4.29 12.23 17.40 59.20 3.27 
54.72 29.58 84.30 119.97 408.17 

6.80 4.94 11.73 17.40 59.20 3<0 
46.85 34.03 80.88 119.97 408.17 

5~Z~'76 0.23 9.47 9.70 17.40 
1. 60 65.31 66.90 119.97 ~08 .17 

~ 
0.09 8.37 8.46 1~A'0~"0 )"2 0.60 57.70 58.30 nZ:7 408.1) 
0.15 6 . 1 7 6 . 31~ 17.4'0 59 . 2.0 3 . 23 
1. 03 42.51 43.(3 e9.97~ 
1.18 3.19 6.230.7 .~1 1-7-.A~ 5~.20 
8 . 14 42 . 9 3 51,. 0 7 119 . 97 4'08 . 1 7 

1.48 9-._7~11.~4 ~0~9.20 1. 67 

"7;:7.2}:v.9,7 408.17 
Location:~ Combinat~on: Prn+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-254. Load Combination 107, Maximum Pressure, Cold Environment,
Normal Conditions of Transport - Model AOS-165A

Load Cases: 105, 201, 203, 211
-40°F Ambient, Maximum Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Maximum Increased External Pressure, 140 kPa (20 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.64 0.42 1.25 1.05 2.31
4.40 2.87 8.65 7.27 15.92

2 2.54 0.17 1.85 2.71 4.57
17.54 1.15 12.78 18.69 31.4,8'

3 0.52 0.02 1.32 0.54 1.(85
3.59 0.11 9.07 3.70 12 U7

4 0.67 0.31 2.63 0.99 3.62
4.65 2.15 18.14 1-678.0 24.94

5 0.63 0.39 1.2A4 02.) \22,7

Sm

20.00

137/./9'0O

>10

10

/61.80
426.10

>10

4.36 2.70

,6.00 61.80

7.90 426.10
>10

6 2.60 0.87
17.93 5.98

/5 18.70 59.70
17 128.93 411.62

6.19

7 7.66
52.81

40.30 18.70 59.70
277.89 128.93 411.62

0.39

f6'9-/14.61 36.29 18.70 59.70
52 100.71 250.23 128.93 411.62

0.55

52
63

7.21 16.73 18.70 59.70
49.73 115.36 128.93 411.62

2.35

0\06 2.79 0.63 3.42 18.70
,0.44 19.25 4.32 23.57 128.93

0.00 2.76 0.56 3.32 18.70
0.01 19.05 3.87 22.92 128.93

59.70
411.62

>10

59.70
411.62

>10

12 0.56 0.04 2.75 0.60 3.36 18.70 59.70
3.87 0.30 18.9'9 4.17 23.15 128.93 411.62

13 1.69 2.21 4.42 3.90 8.32 18.70 59.70
11.68 15.21 30.50 26.89 57.38 128.93 411.62

>10

5.74

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-254. Load Combination 107, Maximum Pressure, Cold Environment, 
Normal Conditions of Transport - Model AOS-165A 

Load Cases: 105, 201, 203, 211 
-40°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Maximum Increased External Pressure, 140 kPa (20 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc 

1 

2 

Pm 

0.64 
4.40 

2.54 
17.54 

Pb 

0.42 
2.87 

0.17 
1.15 

s: ~~~ 1.25 1.05 2.31 20.00 61.~0 >10 
8.65 7.27 15.92 13~0~6.10 

1. 85 2 . 71 4 . 5 7 /11~ 0 "'9,,70) 6 . 3 5 

Q Pm+Pb Pm+Pb+Q 

3 0.52 0.02 

12.78 18.69 31. 48 128. 93~1. 6~/ 

1.32 O. 54 1.~5 lo. 00 6'1"7-8'0 >10 

4 

3.59 

0.67 
4.65 

0.11 

0.31 
2.15 

9.07 3. 7K1ZJ7 137":-9·0 426.10 

2.63 0.99 3.62 r20 .. ~~.80 >10 
18 . 14/678,0 24 . 94 IL3 7 . 90 426 . 10 

1.24 v,,",02\ ~'7 ~.OO 61.80 8~8 7!0~L--15.64~r37.90 426.10 \ - --; 
2 . 60 0 . 87 1. q~ 3 (4'7~~ 5 18 . 70 

1 7 . 93 5 . 98 12 . 2 6~ 3 . 9,2 3 6 . 17 128 . 93 411. 62 

7.66 ~~.1 2'0.0:> 40.30 

0.63 0.39 5 
4.36 2.70 

6 59.70 

7 18.70 59.70 
52.81 86. 73\,~, 3~,38':5'4 277.89 128.93 411. 62 

8 6/.'4.0 ~2~ ~1. 6'9J.. 61 36.29 18.70 59.70 

(44.~~6.59 14«52 100.71 250.23 128.93 411.62 

9 \2.9~ 4,.25 9.52 7.21 16.73 18.70 59.70 
49.73 115.36 128.93 411.62 

18.70 59.70 1~~.~56 0.06 2.79 0.63 '3.42 
~ ~88 0.44 19.25 4.32 23.57 128.93 411.62 

11. 0 . 5>6 0 . 0 0 2 . 7 6 0 . 5 6 3 . 3 2 18.70 59.70 
3 .,8 6 0 . 0 1 19 . 0 5 3 . 87 2 2 . 9 2 12 8 . 9 3 411 . 62 

12 0.56 0.04 2.75 0.60 3.36 18.70 
3.87 0.30 18.99 4.17 23.15 128.93 

13 1. 69 2.21 4.42 3.90 8.32 18.70 
11.68 15.21 30.50 26.89 57.38 128.93 
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59.70 
411.62 

59.70 
411. 62 

>10 

6.19 

0.39 

0.55 

2.35 

>10 

>10 

>10 

5.74 
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14 1.69 1.68 4.70 3.37 8.07 18.70 59.70
11.62 11.59 32.44 23.21 55.65 128.93 411.62

15 1.78 1.99 7.11 .3.77 10.88 17.40 59.20
12.28 13.75 49.00 26.03 75.03 119.97 408.17

5.95

3.80

0

16 3.41 0.88 8.46 4.29 12.75 18.70 59.70
23.51 6.07 58.34 29.58 87.92 128.93 411.62

17 3.31 1.62 7.30 4.94 12.24 18.70 59.70
22.83 11.20 50.36 34.03 84.39 128.93 411.62(

18 3.74 5.73 0.23 9.47 9.70 18.70 59.70
25.82 39.49 1.59 65.31 66.89 128.93 4'11.62

19 3.34 5.03 0.09 8.37 8.46 187t8 59.7,0
23.01 34.69 0.60 57.70 58.30 12'.9341162

20 2.33 3.83 0.15 6.17 6.32 18.710 59.7-0

16.09 26.41 1.06 42.51 457 '128.93 416

21 2.37 3.86 1.21 6.23/\7144 18-.70 59.70

16.33 26.60 8.35 42.93/ 51N.29 128.93 41-1.62

22 3.86 5.90 1.53 9-76 11.29 7 0 .70
26.59 40.69 10.57 67.28 77.86 1\28.93 411.62

Mn MS: 0.392, Localion: 7, Combinact-ion: Pm+Pb+Q

3.

.55

3.50

1.87

1 2-538
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14 1. 69 1. 68 
11.62 11.59 

15 1. 78 1. 99 
12.28 13.75 

16 3.41 0.88 
23.51 6.07 

17 3.31 1. 62 
22.83 11. 20 

18 3.74 5.73 
25.82 39.49 

19 3.34 5.03 
23.01 34.69 

20 2.33 3.83 
16.09 26.41 

21 2.37 3.86 
16.33 26.60 

22 3.86 5.90 
26.59 40.69 

Min MS: 0.392, 

I 2-538 

4.70 3.37 8.07 18.70 59.70 5.95 
32.44 23.21 55.65 128.93 411.62 

7.11 .3.77 10.88 17.40 59.20 3.80 
49.00 26.03 75.03 119.97 408.17 

8.46 4.29 12.75 18.70 . 59.70 3.40 . 
58.34 29.58 87.92 128.93 411.62 

7.30 4.94 12.24 18.70 59.70 3<V 
50.36 34.03 84.39 128.93 411.62 

5.A.o~I.96 0.23 9.47 9.70 18.70 

/ '~ 1. 59 65.31 66.89 128.:3 4~62 

0.09 8.37 8.46 1'!/le~7'0 )35 
0.60 57.70 58.30 '~3 411.6:) 
0.15 6 . 1 7 6 '. 3 2~ 18. 7'0 59 . ':'-0 3 . 55 
1. 06 42.51 43.\5'7 e8.93~ 
1.21 6. 23/';}. ~4 18-",7~ 59.70 3.50 
8.35 42 . 93 51\. 29 128 . 93 n-:I: . 62 

1.53 9-._7~11~9 ~0~9.70 
'h7.2k~'93 411.62 

1. 87 

Location: Q Comb ina't-i on : Prn+Pb+Q 
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Table 2-255. Load Combination 215, Compression Load,
Normal Conditions of Transport - Model AOS-165A

Load Cases: 215, 101, 201, 211
Compression Load (5x weight)
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.73 0.56 1.15 1.29 2.44
5.06 3.85 7.95 8.91 16.86

2 2.71 0.21 1.71 2.91 4.63
18.67 1.43 11.82 20.09 31.9•'

3 0.62 0.02 1.26 0.64 1. 90
4.26 0.17 8.67 4.43 13.10

4 0.83 0.32 2.47 1.15 3.63

5.70 2.24 17.06 719'4 24.99

5 0.74 0.42 1.1.41 ,--1N.17 2\3 \1

Sm

17.40
119 ./97,

>10
.62

/59.20
408.17

>10

5.13 2.92
.40 59.20
.97 408.17

>10

6 2.79 0.87
19.20 5.97

17.40 59.20
119.97 408.17

5.25

7 7.72
53.21

38.07 17.40 59.20
262.49 119.97 408.17

0.31

8 '14.23 33.53 17.40 59.20
98.08 231.15 119.97 408.17

0.56

9 ,8.57 6.96 15.53 17.40 59.20
i9.10 47.99 107.08 119.97 408.17

2.36

'\06 2.55 0.70 3.25 16.40 59.20
.44 17.60 4.80 22.40 113.07 408.17

>10

0.00 2.52 0.59 3.11 16.40 59.20
0.01 17.39 4.08 21.47 113.07 408.17

>10

12 0.60 0.04 2.51 0.65 3.16 16.40 59.20
4.16 0.30 17.33 4.46 21.80 113.07 408.17

13 1.79 2.27 4.53 4.06 8.59 16.40 59.20

12.35 15.63 31.25 27.98 59.24 113.07 408.17

>10

4.73

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-255. Load Combination 215, Compression Load, 
Normal Conditions of Transport - Model AOS-165A 

Load Cases: 215, 101, 201, 211 
Compression Load (5x weight) 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) Q 
Sm (t~~ 

0.73 0.56 1.15 1.29 2.44 17.40 59.~0 >10 
5.06 3.85 7.95 8.91 16.86 11~7~08.1~ 

2.71 0.21 1.71 2.91 4.63/1 ~o ~9.20~ 5.43 

Pb Q Pm+Pb Pm+Pb+Q Pm Loc 

1 

2 

3 

18.67 1. 43 11. 82 20 .09 31)'[ 0119 . 91~8'::-r7/ 

o . 62 0 . 02 1. 2 6 0 . 64 1. \9 0 ~ 8 . 7 0 5'9~7·0 > 10 
4.26 0.17 8.67 4'4Kl~0 128~9~ 411.62 

0.83 0.32 2.47 1.15 3.63 1'-7_~.20 >10 

5 .70 2 . 24 17 . 06/7-:-94 2~ 9 ~ . 97 408 . 17 
4 

0.74 0.42 1.14 /~" 17\ 2. 3q In. 40 59.20 

5.13 2.92 ~9 Vo~ L15~"r19.97 408.17 

2.79 0.87 1.6~ 3<65~B2 17.40 59.20 
19 . 20 5 . 97 11. 5 O~ 5 . 1~ 36 . 67 119 . 97 408 . 1 7 

5 

6 

7 7 . 7 2 ~;-.;L.8 1'9 . 89) 38. 07 17 . 40 59 . 20 
53.21 8,3. 9~~. 30,37'\(1 262.49 119.97 408.17 

8 6/'2,9 ~ 4 v,. 3'0J. . 23 33 . 53 17 . 40 59 . 20 

\
43'~~4'1~3 13~06 98.08 231.15 119.97 408.17 

\ "-9 3 . 0'1~3'. 95 8 . 57 6 . 96 15 . 53 1 7 . 40 59 . 20 

'~~.:63 o.J 2.55 0.70 3.25 16.40 59.20 

2 0~~4 27 . 2·5 59 . 10 47 . 99 107 . 08 119 . 97 408 . 17 

'" ~36 0.44 17.60 4.80 22.40 113.07 408.17 

11 O.S? 0.00 2.52 0.59 3.11 16.40 59.20 
4~07 0.01 17.39 4.08 21.47 113.07 408.17 

12 0.60 0.04 2.51 0.65 3.16 16.40 
4.16 0.30 17.33 4.46 21. 80 113.07 

13 1. 79 2.27 4.53 4.06 8.59 16.40 
12.35 15.63 31. 25 27.98 59.24 113 .07 
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59.20 
408.17 

59.20 
408.17 

>10 

5.25 

0.31 

0.56 

2.36 

>10 

>10 

>10 

4.73 
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14 1.76
12.11

15 1.76
12.16

16 3.54
24.39

17 3.44
23.70

18 5.19
35.79

19 3.50
24.14

20 2.49
17.19

21 2.43
16.76

22 3.92
27.03

1.74
11.99

2.05
14.10

1.00
6.93

1.70
11.70

5.50
37.93

5.15
35.48

3.87
26.71

3.74
25.82

5.87
40.49

4.66
321.16

7.03
48.46

7.94
54.72

6.80
46.85

0.23
1.60

0.09
0.60

0.15
1.03

1.18
8.14

1.48
10.22

3.50
24.10

3.81
26.26

4.54
31.32

5.13
35.40

10.69
73.72

8.65
5.9.62

6.37
43.91

6.18
42 .58'

8.16
56.26

10.84
74.72

12.48
86.03

11.93
82.25

10.92
75.32

8.73
60.22

6.52'
44 .(93

16.40
113.07

16.40
113.07

17.40
119.97

17.40
119.97

17.40
119.97

17.A.E,

.59.20

408.17

59.20
408.17

59.20
408.17

59.20
408 . 17<

5.03

3.54

3.

'.10

59.20
08 .17

59.20
08.17

3.23-

1.66

0
Min MS: 0.312, -on: Pm+Pb

1 2-540
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14 1. 76 1. 74 
12.11 11. 99 

15 1. 76 2.05 
12.16 14.10 

16 3.54 1. 00 
24.39 6.93 

17 3.44 1. 70 
23.70 11.70 

18 5.19 5.50 
35.79 37.93 

19 3.50 5.15 
24.14 35.48 

20 2.49 3.87 
17.19 26.71 

21 2.43 3.74 
16.76 25.82 

22 3.92 5.87 
27.03 40.49 

Min MS: 0.312, 

I 2-540 

4.66 3.50 8.16 16.40 59.20 5.03 
32.16 24.10 56.26 113.07 408.17 

7.03 3.81 10.84 16.40 59.20 3.54 
48.46 26.26 74.72 113.07 408.17 

7.94 4.54 12.48 17.40 59.20 3.18 
54.72 31. 32 86.03 119.97 408.17 

6.80 5.13 11.93 17.40 59.20 
3<) 46.85 35.40 82.25 119.97 408.17 

A 
0.23 10.69 10.92 17.40 5'9.2'0 1. 44 
1. 60 73.72 75.32 119.97 4OZ:7~ 
0.09 8.65 B.73 1 3-A'e~2~ ) 02 
0.60 5,9.62 60.22 11~7 40B.l~~ 
0.15 6.37 6 . 5 2~ 1 7 . 4'0 59 . 2.0 3 . 10 
1. 03 43.91 44.(3 e9.97~ 
1.18 3.23-6 . 18 A7 . !3 6 1-7-A 0 59 . 20 
8 . 14 42 . 58 50,. b 119 . 97-4-0'8 . 17 

1.48 9-._7~11.:8 ~0/'9.20 1. 66 "b7.S):V.97 40B.17 

Loca:tion:Q Combina't-ion: Pm+Pb 
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Table 2-256. Load Combination 216, Rod Drop, Normal Conditions of Transport- Model AOS-165A

Load Cases: 216, 101, 201, 211
Rod Drop onto Cask
100°F Ambient, Maximum Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

0
Loc Pm Pb Q Pm+Pb Pm+Pb+Q Sm Su MS

1 0.63 0.41 1.15 1.04 2.19 17.40 59;20 >10
4.34 2.84 7.95 7.18 15.13 119.9 408.17

2.52 0.16 1.71 2.68 4.40 1•7\.40 59.20 5.90
17.39 1.11 11.82 185 03 19.97' 40,8.17

3 0.52 0.02 1.26 0.53 1."79 18.70 59.70 >10
3.55 0.10 8.67 3.66 12.32 '128.93 41--.6-2

0.65 0.31 2.47 0.97 \3..4 17.40 5,9.20 >10
4.52 2.15 17.06 6.66 2.72 f1-9-..97 408.17

5 0.63 0.39 1.14 1.01 2\'.16 17.40 59.20 >10
4.32 2.67 7.8,9 6 99 14.8'8 11,9.97 408.17

6 2.58 0.86 1.67 3.44 5.117 17.40 59.20 5.74
17.80 5.92 11*50 23-72 35./22 119.97 408.17

7 7.26 11. 62-,,ý 18 .1\8 18. 8 9 37 .07 17.40 59.20 0 .38/ •
50.09 80.14 125.'>-37 13'0.23 255.61 119.97 408.17

8 5.96 75 .30 13.48 32.78 17.40 59.20 0.59
41/H0 51.8 1/33.06-,-92.92 225.99 119.97 408.17

9 2 \0 3.95 8.57 6.75 15.32 17.40 59.20 2.41
19.28 27\.26 5,9.10 46.54 105.63 119.97 408.17

10 .50 0.062 2.55 0.56 3.11 16.40 59.20 >10

3.43 0.43 17.60 3.86 21.46 113.07 408.17

i1\l 0.4.9 0.00 2.52 0.49 3.01 16.40 59.20 >10

.38 0.01 17.39 3.39 20.78 113.07 408.17

12 0.49 0.04 2.51 0.53 3.05 16.40 59.20 >10

3.38 0.29 17.33 3.67 21.01 113.07 408.17

13 1.62 2.20 4.53 3.82 8.35 16.40 59.20 4.89
11.15 15.16 31.25 26.32 57.57 113.07 408.17

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-256. Load Combination 216, Rod Drop, Normal Conditions of Transport - Model AOS-165A 

Load Cases: 216, 101, 201, 211 
Rod Drop onto Cask 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Pm Pb 

0.63 0.41 
4.34 2.84 

2.52 0.16 
17.39 1.11 

0.52 0.02 
3.55 0.10 

0.65 0.31 
4.52 2.15 

0.63 0.39 

Q 

1.15 
7.95 

1. 71 
11.82 

1. 26 
8.67 

2.47 
17.06 

1.14 

Stress (ksi/MPa) 

Pm+Pb Pm+Pb+Q 
Sm ~~ 

1.04 2.19 17.40 59,20 

7.18 15.13 119.97 40~0b17 
2.68 4.40 1~59.20 

18.50 30.;(1 1119>-97 40'8.17 

0.53 1.79 118.~9.70 
3.66 12.32 ~28.93 4r1~6~ 

0.917~14 ~9.20 
6.6~.72 e9 ... ~40B.17 
1.01 2'.16 17.40 59.20 

" "-4 . 3 2 2 . 6 7 7 . 8-9 () 99 14 . 8'8 11·9 . 97 408 . 1 7 

2.58 0.86 (.7 3.44 5.11~:7.40 59.20 
17.80 5. 92 11~50 23 :'7'2~J2'2 119.97 408.17 

7.26 1}~.1~8~ 37.07 17.40 
50.09 ~.14 125~~~:>255.61 119.97 40B.17 

59.20 

5.96 7\::~8.30 la.4B 32.7B 17.40 59.20 
41/."o.B 51.\~ \},'3. 0·~2. 92 225.99 119.97 40B.17 

9 0.~~3.95 (57 6.75 15.32 17.40 59.20 
'1.9. 28~ 27,.26\).9.10 46.54 105.63 119.97 408.17 

, /,0~ 0 \ "'0 ~ 2 .55 0 .56 3 .11 16 .40 59 .20 
~~3 ~43 17.60 3.B6 21.46 113.07 40B.17 

1'1 0" 4,9 0 . 0 0 2 . 5 2 0 . 49 3 . Or1 16 . 4 0 5 9 . 2 0 
~)8 0 . 01 17 . 39 3 . 39 20 .,78 113 . 07 408 . 17 

12 0.49 0.04 2.51 0.53 3.05 16.40 59.20 
3.38 0.29 17.33 3.67 21.01 113.07 408.17 

13 8.35 16.40 59.20 1. 62 
11.15 

2.20 
15.16 

4.53 
31. 25 

3.82 
26.32 57.57 113.07 408.17 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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5.90 

>10 

>10 

>10 

5.74 

0.59 

2.41 

>10 

>10 

>10 

4.89 
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14 1.66 .1.66 4.66 3.32 7.99 16.40 59.20
11.44 11.47 32.16 22.90 55.06 113.07 408.17

15 1.65 1.86 7.03 3.51 10.54 16.40 59.20
11.40 12.83 48.46 24.23 72.70 113.07 408.17

16 3.30 0.77 7.94 4.08 12.01 17.40 59.20
22.76 5.34 54.72 28.10 82.82 119.97 408.17

5.16

3.67

3.35

17 3.23 1.55 6.80 4.78 11.58 17.40
22.26 10..70 46.85 32.96 79.81 119.97

18 4.38 5.47 0.23 '9.85 10.08 17.40
30.23 37.68 1.60 67.91 69.51 119.97

19 3.23 4.85 0.09 8.08 .8.16 17.40
22.24 33.44 0.60 55.68 56.27 119'/9.7,

20 2.26 3.70 0.15 5.96 6.11,< 17%40
15.56 25.51 1.03 41.07 42.10 1, 9.9',7

21 2.29 3.71 1.18 6.00 7.18 17.40
15.76 25.58 8.14 41.33 49. 7 1l-9-.-97_

22 3.70 5.63 1.48 9.33 10.81 [1-7.40
25.51 38.82 10.22 64-.33 74.56 119.97"

Min MS: 0.382, Location- 7, Combinatio>n Pm+

59.20
408.17

38

3.35
17

/59.20
408.17

1.80

Pb

I 2-542
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 66 
11.44 

1. 65 
11. 40 

3.30 
22.76 

3.23 
22.26 

4.38 
30.23 

3.23 
22.24 

2.26 
15.56 

2.29 
15.76 

3.70 
25.51 

1. 66 
11.47 

1. 86 
12.83 

0.77 
5.34 

1. 55 
10.70 

5.47 
37.68 

4.85 
33.44 

3.70 
25.51 

3.71 
25.58 

4.66 
32.16 

7.03 
48.46 

7.94 
54.72 

6.80 
46.85 

3.32 
22.90 

3.51 
24.23 

4.08 
28.10 

4.78 
32.96 

7.99 16.40 
55.06 113.07 

10.54 16.40 
72.70113.07 

59.20 
408.17 

59.20 
408.17 

12.01 17.40 59.20 
82.82 119.97 408.17 

11.58 17.40 
79.81 119.97 

5.16 

3.67 

3.35 

0.23 '9.85 10.08 17.40 59.20 

1.60 67.91 69.51 119. 97 40,{t9.~ 

o . 09 8 . 08 8 . 16 1 7 . ~ 0 ~'\.2 0 2 . 23 
0.60 55.68 56.27 1(/99~08.N 

0.15 5.96 6.11/11"".~0 5.9.20\ 3.38 
1. 03 41. 07 42.10 0119. 9q~O~.~) J 
1.18 6.00 7.(8 117.40 5R . .2.0'/3. 35 
8.14 41.3 3 ~4 7 I 1-9-._9~ .17 

5.63 1.48 9.33 10.81 111.40 /59.20 
3 8 . 82 10 . 22 64-.-33 74 . 56 1l19--:g7-/4 0 8 . 17 

1. 80 

Min MS: 0.382, LocatiL(? )mbinati) Pm+Pb 
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Table 2-257. Load Combination 217, Rod Drop, Cold Environment,
Normal Conditions of Transport - Model AOS-165A

Load Cases: 216, 104, 201, 211
Rod Drop onto Cask
-40°F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.63 0.41 0.00 1.04 1.04
4.34 2.84 0.02 7.18 7.20

2 2.52 0.16 0.09 2.68 2.77
17.39 1.11 0.61 18.50 19.1.0

3 0.52 0.02 0.00 0.53 0.53
3.55 0.10 0.00 3.66 3. 6 66

4 0.65 0.31 0.09 0.97 1.05
4.52 2.15 0.60 "6-66 7.2!7

5 0.63 0.39 0.00 0 ,C) 0 1 1.0,2

Sm

20.00
137/.90,

>10
.63

/70.00
482.63

>10

4.32 2.67
.00 70.00
.90 482.63

>10

6 2.58 0.86
17.80 5.92

,53 20.00 70.00
36 137.90 482.63

6.75

7 7.26
50.09

24.32 20.00 70.00
167.66 137.90 482.63

0.59

8 7. 1/8,/13.48
[9/50 92.92

/3.31 6.75
!2.80 46.54

20.66
142.43

20.00
137.90

70.00
482.63

1.23

9 10.06 20.00 70.00
69.34 137.90 482.63

3.44

L.

.06 1.40 0.56 1.96 20.00 70.00

.43 9.67 3.86 13.53 137.90 482.63
>10

11 9 0.00 1.40 0.49 1.89 20.00
8 0.01 9.66 3.39 13.05 137.90

70.00
482.63

>10

12 0.49 0.04 1.40 0.53 1.93 20.00 70.00
3.38 0.29 9.66 3.67 13.33 137.90 482.63

13 1.62 2.20 1.66 3.82 5.47 20.00 70.00
11.15 15.16 11.42 26.32 37.73 137.90 482.63

>10

6.86

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-257. Load Combination 217, Rod Drop, Cold Environment, 
Normal Conditions of Transport - Model AOS-165A 

Load Cases: 216, 104, 201, 211 
Rod Drop onto Cask 
-40 o P Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) Q 
Loc 

1 

2 

Pm 

0.63 
4.34 

2.52 
17.39 

pb 

0.41 
2.84 

0.16 

:~ ~:J~ 0.00 1.04 1.04 20.00 70.~0 >10 
0.02 7.18 7.20 13y(g'0",(82 . 6'3 

0.09 2.6B 2.77/1 ~oo 7.0.00) 6.93 

Q Pm+Pb Pm+Pb+Q 

3 0.52 

1.11 

0.02 
0.10 

0.61 lB. 50 19.10 07. 9'0~2'6.3/ 

o . 0 0 0 . Is 3 ~ 0 . 0 0 7'0-;-0'0 > 1 0 
3.55 0.00 3.~6 137~9'O~.63 

0.09 0.97 1.05 f2'O-.J2~/70. 00 >10 
0.60 /,,6-:-6'6 7.27, 11.,37, .90 482.63 

0.65 0.31 4 
4.52 2.15 /', L" ~ o . 63 0 . 3 9 0 . 0,0 /;" 0 1 1. 0-2 2.0 . 00 70 . 00 
4.32 2.67 0/.02 ~!99 7~~r37.90 482.63 

2.58 O. 86 ~O< 3(4'4~53 20.00 70.00 
17.80 5.92 0.64~3.~2 24.36 137.90 482.63 

7 .26 ~;'4J 1'8 ; 8 ~ 24.32 20 .00 70.00 

5 

6 

7 

50.09 ~\.1~.4~30~3 167.66 137.90 4B2.63 

8 5/.% 7 \5 2 7 . l'8-2. 48 20 . 66 20 . 00 70 . 00 

(~.:~1.8~5 4\(50 92.92142.43137.90482.63 

9 ~2.8~~3'.95 3.31 6.75 10.06 20.00 70.00 
19~t;8 27:2) 22.80 46.54 69.34 137.90 482.63 

1~~,:50 0.06 1.40 0.56 1.96 20.00 70.00 
,,~43 0.43 9.67 3.86 13.53 137.90 482.63 

11 0.4J 0.00 1.40 0.49 1.89 20.00 70.00 
3.~8 0.01 9.66 3.39 13.05 137.99 482.63 

12 0.49 0.04 1. 40 0.53 1. 93 20.00 
3.3? 0.29 9.66 3.67 13 .33 137.90 

13 1.62 2.20 1. 66 3.82 5.47 20.00 
11.15 15.16 11. 42 26.32 37.73 137.90 
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70.00 
482.63 

70.00 
482.63 

>10 

6.75 

0.59 

1. 23 

3.44 

>10 

>10 

>10 

6.86 
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14 1.66 1.66 0.91 3.32 4.23 20.00 70.00
11.44 11.47 6.25 22.90 29.15 137.90 482.63

8.03

7.5415 1.65 1.86 0.75 3.51 4.27 20.00 70.00
11.40 12.83 5.19 24.23 29.42 137.90 482.63

16 3.30 0.77 2.98 4.08 7.05 20.00 70.00
22.76 5.34 20.53 28.10 48.63 137.90 482.63

17 3.23 1.55 2.46 4.78 7.24 20.00 70.00
22.26 10.70 16.99 32.96 49.95 137.90 482.63(

18 4.38 5.47 0.92 9.85 10.77 20.00 ,7'0.0'0
30.23 37.68 6.37 67.91 74.28 137.90 42.63

19 3.23 4.85 1.41 8.08 9.49 20.160 70.00
22.24 33.44 9.73 55.68 65.41 131.90 482.63

20 2.26 3.70 1.06 5.96 7.02 20.0-0 70.00,I
15.56 25.51 7.34 41.07 48.41 137.90 482ý.63

21 2.29 3.71 0.98 6.00 -16.97 L2-0-.-'00 70.00
15.76 25.58 6.73 41.33 48,A7 137.0 • Z8-2.63

22 3.70 5.63 1.48 9-33\ 10.82 [20.00 70.00
25.51 38.82 10.24o 64.33 74.57 1\37.90 482.63

Min MS: 0.588, Loca,ýion:< 70, Combinat-ion: Prn+Pb

5.
1

04

4.00

2.22

1 2-544
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1.66· 1.66 
11.44 11. 47 

1. 65 
11.40 

3.30 
22.76 

3.23 
22.26 

4.38 
30.23 

3.23 
22.24 

2.26 
15.56 

2.29 
15.76 

3.70 
25.51 

1. 86 
12.83 

0.77 
5.34 

1. 55 
10.70 

5.47 
37.68 

4.85 
33.44 

3.70 
25.51 

3.71 
25.58 

5.63 
38.82 

Min MS: 0.588, 

I 2-544 

0.91 
6.25 

0.75 
5.19 

2.98 
20.53 

2.46 
16.99 

0 .. 92 
6.37 

1. 41 
9.73 

1. 06 
7.34 

0.98 

3.32 
22.90 

3.51 
24.23 

4.08 
28.10 

4.23 20.00 70.00 
29.15 137.90 482.63 

4.27 
29.42 

7.05 
48 .. 63 

20.00 70.00 
137.90482.63 

20.00 70.00 
137.90 482.63 

8.03 

7.54 

5.06 

4.78 7.24 20.00 70.00 5(~SI) 
32.9649.95 137.90 482.63 ~ 

9.B5 10.77 20.00 }-o~.O~2.D5 
67.91 74.28 137.:0 4'~63~ 

8.08 9.49 2 (yoe~~~: 0.0 2)72 
55.6B 65.41 13~D 4~6~ 

5 . 96 7 . 0 2~ 2 0 . 0·0 70 . 0-0 4 . 04 

41.07 48.(1 e7.~0~ 
6 . 0 0 A 6 . 9 7 2-El-,,0 0 7 0 . 0 0 4 . 0 0 / ~'< I __ 

6.73 41.33 4~.07 137.90 ~82.63 

1.48 9-._3~10.:2 ~0/'0.00 
"~4.31-:V.9D 4B2.63 

Location:(/, Combinat--ion: Pm+Pb 

2.22 
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Table 2-258. Load Combination 221, Forward Vibration,
Normal Conditions of Transport - Model AOS-165A

Load Cases: 221, 101, 201, 211
Forward 5g Vibration Inertia Load
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.74 0.43 1.15 1.17 2.32
5.13 2.93 7.95 8.06 16.00

2 2.65 0.18 1.71 2.82 4.54
18.26 1.22 11.82 19.48 31.2,9'

3 2.31 0.57 1.26 2.88 4.(14
15.91 3.95 8.67 19.86 28.53

0.72 0.33 2.47 1.05 3.52
4.94 2.27 17.06 7.-2-1 2 4.26

5 0.75 0.40 1.1.4 -I.15 \230

Sm

17.

7.10
.62

/59.20
408.17

>10

5.19 2.76
.40 59.20
.97 408.17

>10

6 2.71 0.87
18.70 6.03

./25 17.40 59.20
.22 119.97 408.17

5.42

7 7.49
51.66

37.60 17.40 59.20
259.24 119.97 408.17

0.34

8 /14.59 33.89 17.40 59.20
100.58 233.64 119.97 408.17

0.54

9 .57 7.48 16.06 17.40 59.20
.10 51.60 110.70 119.97 408.17

2.25

.,07 2.55 0.64 3.19 16.40 59.20

.46 17.60 4.39 21.99 113.07 408.17
>10

0.00 2.52 0.52 3.04 16.40 59.20
0.02 17.39 3.58 20.97 113.07 408.17

>10

12 0.62 0.05 2.51 0.67 3.18 16.40 59.20
4.25 0.34 17.33 4.59 21.92 113.07 408.17

13 1.87 2.35 4.53 4.22 8.75 16.40 59.20
12.86 16.24 31.25 29.10 60.35 113.07 408.17

>10

4.62
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Table 2-258. Load Combination 221 , Forward Vibration, 
Normal Conditions of Transport - Model AOS-165A 

Load Cases: 221, 101, 201, 211 
Forward 5g Vibration Inertia Load 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
:~ ~~~ 0.74 0.43 1.15 1.17 2.32 17.40 59.~0 >10 

5.13 2.93 7.95 8.06 16.00 11~7~08.19~ 

2.65 0.18 1.71 2.82 4.54/1 ~40 5~.2~~ 5.57 

Pb Q Pm+Pb Pm+Pb+Q Loc Pm 

1 

2 

3 

18.26 1. 22 11. 82 19.48 31. 2.9 .119. 97~8':--r,/ 

2 . 3 1 0 . 57 1. 2 6 2 . 8 8 4 ., 4 ~ 8 . 7 0 5 9-;-7-0 7 . 1 0 

15.91 3.95 8.67 19'8K2~3 128~9~~.62 

o . 72 0 . 33 2 . 47 1. 05 3 . 5 2 p-7'.~5 9 . 20 > 1 0 
4.94 2.27 17.06~7~~ 2~6 ~.97 408.17 

4 

5 

6 

7 

8 

0.75 0.40 1.14 /,~15\ 2.3{) VI.40 59.20 

5.19 2.76 \:9 V!9~L15~'vt19.97 408.17 

2.71 0.87 1.6~ 3<59~~5 17.40 59.20 
18.70 6.03 11.50~4.~2 36.22 119.97 408.17 

7 . 49 ~~ 8 1'9 .4> 37.60 17 .40 59 .20 
51. 66 8,2 . 2 ~~ . 3 ~,3 3:--8'6 259 . 24 119 . 97 408 . 17 

6/.5,7 ~02 'vG. 3'0J.. 59 33.89 17.40 59.20 

(45_~~5'2~9 13~06 100.58 233.64 119.97 408.17 

9 ~3'1~~4"35 8.57 7.48 16.06 17.40 59.20 
~i02 29 ~9) 59.10 51. 60 110.70 119.97 408.17 

1~~:57 0.07 2.55 0.64 3.19 16.40 59.20 
~ ~9 3 0 . 46 17 . 60 4 . 39 21. 99 113 . 07 408 . 17 

11 O,Sf 0.00 2.52 0.52 3.04 16.40 59.20 
3.h6 0.02 17.39 3.58 20.97 113.07 408.17 

12 0.62 0.05 2.51 0.67 3.18 16.40 
4.25 0.34 17.33 4.59 21. 92 113.07 

13 1. 87 2.35 4.53 4.22 8.75 16.40 
12.86 16.24 31. 25 29.10 60.35 113.07 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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59.20 
408.17 

59.20 
408.17 

>10 

5.42 

0.34 

0.54 

2.25. 

>10 

>10 

>10 

4.62 
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14 1.84 1.79 4.66 3.63
12.69 12.31 32.16 25.01

15 1.78 2.02 7.03 3.80
12.27 13.92 48.46 26.19

8.29 16.40 59.20
57.A7 113.07 408.17

10.83 16.40 59.20
74.66 113.07 408.17

4.93

3.54

16 3.82 1.22 7.94 5.04. 12.97 17.40 59.20
26.35 8.39 54.72 34.74 .89.46 119.97 408.17

17 3.73 2.03 6.80 5.76 12.55 17.40 59.20
25.72 13.98 46.85 39.69 86.54 119.97 408.17,

18 3.64 5.43 0.23 9.06 '9.29 17.40 5'9.2'0
25.08 37.40 1.60 62.48 64.08 119.97 -08.17

19 3.35 4.90 0.09 8.25 8.34 17./4E 59.2,0
23.12 33.77 0.60 56.88 57.48 11•9.97 ý08.17

20 2.38 3.73 0.15 6.10 6.25 17.4•0 59.2.0-
16.40 25.69 1.03 42.09 43.12 119.97 408.17

21 2.67 4.08 1.18 6.75 3 1-7-.-40 59.20
18.41 28.16 8.14 46.57/ 54,.71 119.97 40"8.17

22 4.31 6.15 1.48 1.0.o45\ 11.93 • .20

29.69 42.38 10.2 Z2 72.06) 812.29 1\19.97 408.17

Min MS: 0.344, Loca'tion:<?7, Combinat-ion: Pm+Pb

'28

2.86

1.50

I 2-546
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14 1. 84 1. 79 
12.69 12.31 

15 1. 78 2.02 
12.27 13.92 

16 3.82 1. 22 
26.35 8.39 

17 3.73 2.03 
25.72 13.98 

18 3.64 5.43 
25.08 37.40 

19 3.35 4.90 
23.12 33.77 

20 2.38 3.73 
16.40 25.69 

21 2.67 4.08 
18.41 28.16 

22 4.31 6.15 
29.69 42.38 

Min MS: 0.344, 

I 2-546 

4.66 3.63 8.29 16.40 59.20 4.93 
32.16 25.01 57.17 113.07 408.17 

7.03 3.80 10.83 16.40 59.20 3.54 
48.46 26.19 74.66 113.07 408.17 

7.94 5.04 12.97 17.40 59.20 3.02 
54.72 34.74 89.46 119.97 408.17 

6.80 5.76 12.55 17.40 59.20 \0 
46.85 39.69 86.54 119.97 408.17 .. 

5.U'Q~·.88 0.23 9.06 '9.29 17.40 
1. 60 62.48 64.08 119.97 (~17~ 
0.09 8.25 B.34 1~0~2:) }6 0.60 56.88 57.48 1~9.97 408.17 

0.15 6 . 10 6 . 2 5~ 1 ~.O 59 . 2.0 3' . 28 
1. 03 42.09 43.(2 L19.97~ 
1.18 6 . 75 n,7 . 83 1-7-.-40 59 . 2 0 2 . 86 I ______ 

8.14 46 . 57 54,. 171 119 . 974mB. 17 

1.48 1.o . .-4~11.~3 ~0/'9.20 1. 50 

1~2.0kV.97 40B.17 
Location: Q Combina:t--ion: Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-259. Load Combination 222, Lateral Vibration,
Normal Conditions of Transport - Model AOS-165A

Load Cases: 222, 101, 201, 211
Lateral 5g Vibration Inertia Load
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.65 0.42 1.15 1.07 2.22
4.51 2.87 7.95 7.38 15.33

2 2.57 0.16 1.71 2.74 4.45
17.74 1.14 11.82 18.87 30.6.9

3 0.69 0.07 1.26 0.76 2.02
4.73 0.50 8.67 5.23 13.90

4 0.72 0.33 2.47 1.05 3.52
4.95 2.29 17.06 7.2-5 24.30

0.65 0.39 1.14 04 2.18

Sm

17.

>10
.62

/59.20
408.17

>10

4.47 2.71
.40 59.20
.97 408.17

>10

6 2.63 0.86
18.11 5.96

,Z6 17.40 59.20
.57 119.97 408.17

5.62

7 7.37
50.82

37.18 17.40 59.20
256.36 119.97 408.17

0.37

8

9

7 \55 \/l 9. 3 '0.N/1 3 . 6 4  32.94 17.40 59.20
)2.03 133<06 94.07 227.13 119.97 408.17

\4,.00 8.57 6.86 15.43 17.40 59.20
!7.5.5 V59.10 47.27 106.37 119.97 408.17

\0/.1 2.55 0.74 3.29 16.40 59.20
,0.84 17.60 5.08 22.68 113.07 408.17

0.07 2.52 0.71 3.23 16.40 59.,20
0.49 17.39 4.86 22.25 113.07 408.17

0.58

2.38

>10

>10

12 0.61 0.10 2.51 0.71 3.23 16.40 59.20
4.21 0.70 17.33 4.91 22.24 113.07 408.17

13 1.72 2.30 4.53 4.02 8.55 16.40 59.20
11.83 15.87 31.25 27.70 58.95 113.07 408.17

>10

4.75

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-259. Load Combination 222, Lateral Vibration, 
Normal Conditions of Transport - Model AOS-165A 

Load Cases: 222, 101, 201, 211 
Lateral 5g Vibration Inertia Load 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) Q 
Loc Pm Pb Q Pm+Pb Pm+Pb+Q Sm ~ MS 

~:~~ ~::; ~:~~ ~:~~ --:~~~~ l~~~~~~ii 1 

2.57 0.16 1.71 2.74 4.45/1 ~40 5~.2~~ 5.76 
17.74 1.14 11. B2 lB. B7 30.6.9 <19. ~7~B':-"7/ 

2 

o . 6 9 0 . 07 1 . 2 6 0 . 7 6 2 . jp 2 ~ 8 . 7 0 5'9-:-7-0 > 1 0 

4.73 0.50 8.67 5. 2K1ZJO 128-;-9.J~. 62 

3 

o . 72 0 . 33 2 . 47 1. 05 3 . 52 p-7,._V59 . 2 0 > 10 
4 . 95 2 . 29 17 . 06/7-:-2,5 2-Z: 0 ~ . 97 408 . 17 

4 

5 

6 

7 

8 

0.65 0.39 loU /;~O.\ 2.~B 1~.40 59.20 
4.47 2.71 ~9 ~11~1--15.06"'t19.97 40B.17 

2 . 63 0 . 86 1 . 6:}. 3 <4-9~/. 17 . 40 59 . 20 
18.11 5.96 11.50~4.0~ 35.57 119.97 408.17 

7 . 3 7 ~":'l.B 1'9 . 00 37 . 18 17 . 40 59 . 20 
50.82 ~\.17,\,~.3~-30~9~ 256.36 119.97 408.17 

6/."1,0 7 \55 \{9. 3'0J,. 64 32.94 17.40 59.20 

(42'~~2.0~3 13~06 94.07 227.13 119.97 408.17 

9 ~2.8~~4'.00 8.57 6.86 15.43 17.40 59.20 
, 19~i03 2 7 ~5.s 59 . 10 47 . 27 106 . 37 119 . 97 408 . 1 7 

1~.:61 0.2 2.55 0.74 3.29 16.40 59.20 
,~23 0.84 17.60 5.08 22.68 113.07 408.17 

11 0.6>3 0.07 2.52 0.71 3.23 16.40 59.,20 
4.~7 0.49 17.39 4.86 22.25 113.07 408.17 

12 0.61 0.10 2.51 0.71 3.23 16.40 
4.21 0.70 17.33 4.91 22.24 113 .07 

13 1. 72 2.30 4.53 4.02 8.55 16.40 
11.83 15.87 31. 25 27.70 58.95 113.07 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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59.20 
408.17 

59.20 
408.17 

>10 

5.62 

0.37 

0.58 

2.38 

>10 

>10 

>10 

4.75 
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14 1.76
12.11

15 1.77
12.17

16 3.44
23.74

17 3.35
23.08

18 3.63
25.05

19 3.27
22 .54

20 2.31
15.92

21 2.36
16.28

22 3.81
26.28

1.67
11.52

1.88
13.00

0.80
5.53

1.55
10.71

5.42
37.34

4.81
33.20

3.67
25.29

.3.70

25.51

5.64
38.90

4.66
32.16

7.03
48.46

7.94
54.72

6.80
46.85

0.23
1.60

0.09
0.60

0.15
1.03

1.18
8.14

1.48
10.22

3.43
23.63

3.65
25.17

4.25
29.27

4.90
33.79

9.05
62.39

8.08
55.74

5.98
41.21

6.06
41.79'

8.09
55.79

10.68
73.63

12 .18
83.99

11.70
80.64

9.28
63.99

8.17
56.34

6.13'
42 .24

16.40
113.07

16.40
113.07

17.40
119.97

17.40
119.97

17 .40'
119.97

17./4'8.

59.20
408.17

59.20
408.17

59.20
408.17

59.20
408.17./

5.08

3.61

0

3.

37

59.20
178 .17

59.20
08.17

3.31

1.76

Min MS: 0.374, -on: Pm+Pb

1 2-548
AOS Radioactive Material Transport Packaging System Safety Analysis Report

for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

14 1. 76 1. 67 
12.11 1;L.52 

15 1. 77 1. 88 
12.17 13.00 

16 3.44 0.80 
23.74 5.53 

17 3.35 1. 55 
23.08 10.71 

18 3.63 5.42 
25.05 37.34 

19 3.27 4.81 
22.54 33.20 

20 2.31 3.67 
15.92 25.29 

21 2.36 3.70 
16.28 25.51 

22 3.81 5.64 
26.28 38.90 

Min MS: 0.374, 

I 2-548 

4.66 3.43 8.09 16.40 59.20 5.08 
32.16 23.63 55.79 113.07 408.17 

7.03 3.65 10.68 16.40 59.20 3.61 
48.46 25.17 73.63 113.07 408.17 

7.94 4.25 12.18 17.40 59.20 3.29 
54.72 29.27 83.99 119.97 408.17 

6.80 4.90 11.70 17.40 59.20 \0 
46.85 33.79 80.64 119.97 408.17~ . 

0.23 9.05 9.28 17.40' 5·A·Q 1.88 
1. 60 62.39 63.99 119.97 t\17~ 
0.09 8.08 

B.17 1~""~2'0 2y3 
0.60 55.74 56.34 "~7 40B.l~ 
0.15 5 . 98 6 . 13~ 1 7 .4'0 59 . 2.0 3 . 37 
1. 03 41.21 42.\24 L19.97~ 
1.18 3.31 6 . 06 A7 . Q 4 1-7-._40 59 . 20 I ______ 

8 . 14 41 . 7 9 4 9,. 9 3 119 . 9 7 4'OB • 1 7 

1.48 9-..4~10~4 ~0'/'9.20 1. 76 

"/;5.lLv .97 40B.17 

Location: Q. Combinat-ion: Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-260. Load Combination 223, Vertical Vibration,
Normal Conditions of Transport - Model AOS-165A

Load Cases: 223, 101, 201, 211
Vertical lOg Vibration Inertia Load
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Plri+Pb+Q

1 1.68 0.92 1.15 2.59 3.75
11.55 6.33 7.95 17.89 25.83

2 5.01 1.25 1.71 6.25 7.97

34.52 8.59 11.82 43.11 54.9/'

3 4.28 1.60 1.26 5.87 7.13
29.48 11.01 8.67 40.49 49.16

4 0.92 0.46 2.47 1.38 3.86
6.34 3.20 17.06 "95.4 26.60

5 1.47 0.80 1. 14 -,/2\. 277 3.4\i1

Sm

17.
119/

48

3.37
62

/59.20
408.17

>10

10.12 5.53
/7.40 59.20
9.97 408.17

>10

6 4.29 1.65
29.59 11.35

,61 17.40 59.20
44 119.97 408.17

3 .05

7 11.51
79.39

44.28 17.40 59.20
305.32 119.97 408.17

0.00

8 3'0-/22.48 41.78 17.40 59.20
06 155.02 288.08 119.97 408.17

0.16

,8.57 11.22 19.79 17.40 59.20
9.10 77.38 136.48 119.97 408.17

1.33

v29 2.55 1.81 4.36 16.40 59.20
01 17.60 12.48 30.08 113.07 408.17

9.80

11 0.28 2.52 2.15 4.67 16.40 59.20
1.92 17.39 14.80 32.19 113.07 408.17

7.78

12 1.69 0.29 2.51 1.99 4.50 16.40 59.20
11.66 2.03 17.33 13.69 31.03 113.07 408.17

13 2.96 2.78 4.53 5.74 10.28 16.40 59.20
20.42 19.18 31.25 39.60 70.85 113.07 408.17

8.70

3.28

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-260. Load Combination 223, Vertical Vibration, 
Normal Conditions of Transport - Model AOS-16SA 

Load Cases: 223, 101, 201, 211 
vertical 109 Vibration Inertia Load 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) Q 
:: (t,,- ~s 

1.68 0.92 1.15 2.59 3.75 17.40 59.~0 ~9.26 

Pb Q Pm+Pb Prri+Pb+Q Loc Pm 

1 

11.55 6.33 7.95 17.89 25.83 11~7~08.19. '\ 

5.01 1.25 1.71 6.25 7.97/1 ~D 5~.2~~ 2)48 2 

3 

34.52 8.59 11. 82 43.11 54.90 <19. 97~8"--7/ 

4.28 1.60 1.26 5.87 7.~3 ~8.7D 5~~7'O 3.37 

29.48 11.01 8.67 40'4K4~6 128~9~ 411.62 

0.92 0.46 2.47 1.38 3.86 il'7""J.. 20 >10 

6.34 3.20 17.06~9754 ~O ~.97 408.17 

4 

5 

6 

7 

8 

1.47 0.80 1.14 ~~.27'\ 3.4~ 1~.4D 59.20 

10.12 5.53 \:9 0!6~ L23~"vri9.97 408.17 

4.29 1. 651. 6~ 5<94~,61 17.40 59.20 
29 . 59 11 . 35 11 . 5 O~ 0 . 9) 52 . 44 119 . 97 408 . 17 

11. 51 ~':'I.B 2'6.10,· 44.28 17.40 59.20 
79.39 16\.5~~.3~~9~9~ 305.32 119.97 408.17 

11/.'48 11 \00 ~9. 3'0J,. 48 41. 78 17.40 59.20 
~~.~~5.86 13~06 155.02 288.08 119.97 408.17 

9 \5 . 8.1 5,. 41 8 . 57 11 . 22 19 . 79 1 7 . 40 59 . 20 
77.38 136.48 119.97 408.17 

1~~.:52 0.~9 2.55 1.81 4.36 16.40 59.20 
,,~47 2.01 17.60 12.48 30.08 113.07 408.17 

11 1.8? 0.28 2.52 2.15 4.67 16.40 59.20 
1.2.,88 1.92 17.39 14.80 32.19113.07408.17 
V 

12 1. 69 0.29 2.51 1. 99 4.50 16.40 
11. 66 2.03 17.33 13.69 31. 03 113 .07 

13 2.96 2.78 4.53 5.74 10.28 16.40 
20.42 19.18 31. 25 39.60 70.85 113.07 

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

59.20 
408.17 

59.20 
408.17 

>10 

3.05 

0.00 

0.16 

1. 33 

9.80 

7.78 

8.70 

3.28 
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14 2.61 2.39 4.66 5.01 9.67 16.40 59.20
18.02 16.49 32.16 34.51 66.68 113.07 408.17

15 2.20 1.90 7.03 4.10 11.13 16.40 59.20
15.16 13.11 48.46 28.-28 76.74 113.07 408.17

3.91

3 .42

2.2216 5.41 1.86 7.94 7.27 15.20 17.40 59.20
37.31 12.79 54.72 50.10 104.82 119.97 408.17

17 5.52 2.31 6.80 7.83 14.63 17.40 59.20
38.09 15.90 46.85 54.00 100.84 119.97 408.17<

18 3.65 5.50 0.23 9.15 9.38 17.40 5'9.2'0
25.17 37.91 1.60 63.08 64.68 119.97 ý,08.17

19 3.67. 5.22 0.09 8.89 8.98 17./8'0 59.2,0•./ \ N
25.33 35.96 0.60 61.29 61.89 11i9.97 408.17

,20 2.51 4.15 0.15 6.66 6.81/, 17.4'0 59.20-/ 7

17.33 28.60 1.03 45.92 46.95 119.97 408.17

21 2.61 4.07 1.18 6.68 74 6 L
21668/7.8 ý1--7-.-4 0 59.20

17.99 28.07 8.14 46.05 54,. 19 119.97 4"0"8 8.17

22 4.12 5.72 1.48 9-.84 \1.32 17.-40-/59.20
28.43 39.43 10.22 67.85 78.08 1\19.97 408.17

Min MS: 0.000, Loca'on: 7, Combina't-ion: Pm+Pb

92

2.91

1.65

1 2-550

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

14 2.61 2.39 
18.02 16.49 

15 2.20 1. 90 
15.16 13 .11 

16 5.41 1. 86 
37.31 12.79 

17 5.52 2.31 
38.09 15.90 

18 3.65 5.50 
25.17 37.91 

19 3.67. 5.22 
25.33 :p5.96 

,20 2.51 4.15 
17.33 28.60 

21 2.61 4.07 
17.99 28.07 

22 4.12 5.72 
28.43 39.43 

Min MS: 0.000, 

I 2-550 

4.66 5.01 9.67 16.40 59.20 3.91 
32.16 34.51 66.68 113.07 408.17 

7.03 4.10 11.13 16.40 59.20 3.42 
48.46 28.·28 76.74 113.07 408.17 

7.94 7.27 15.20 17.40 59.20 2.22 
54.72 50.10 104.82 119.97 408.17 

6.80 7.83 14.63 17.40 59.20 20 
46.85 54.00 100.84 119.97 40~7~ 
0.23 9.15 9.38 17.40 5'9.2'0 1. 85 
1. 60 63.08 64.68 119.97 t~17~ 
0.09 8.89 

8.98 1~A0~20 r 
0.60 61. 29 61.89 "~7 408.1~~ 
0.15 6 . 66 6 . 81~ 1 7 .4'0 59 . 2.0 2 . 92 
1. 03 45.92 46.(5 e9.97~ 
1.18 6. 68/;;,? ~6 1-7-.-4~ 59.20 2.91 
8.14 46.05 5~.19 119.97 ~~8.17 

1.48 9-._8~1.~2 ~0~9.20 
"/;;7' 8):V. 97 408.17 

1. 65 

LOCation: Q Combina't~on: Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-261. Load Combination 231, 4-ft. Head-On Drop,
Normal Conditions of Transport - Model AOS-165A

Load Cases: 231, 102, 201, 211
4-ft. Head-On Drop
100OF Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.70 0.91 1.12 2.61 3.73
11.72 6.27 7.72 17.99 25.71

2 3.87 0.55 1.70 4.42 6.12
26.72 3.77 11.69 30.48 42.17

3 1.26 0.03 1.25 1.29 2.53
8.69 0.17 8.60 8.87 ^117.147

4 1.38 0.33 2.44 1.72 4.15
9.55 2.30 16.80 1-178-5 28.65

5 1.09 0.45 1. i -1l. 5 4 2. 65

Sm

17.

>10
.17

/59.20
408.17

>10

7.51 3.12
1/7.40 59.20
/19.97 408.17

>10

6 2.94 0.90
20.24 6.23

A8 17.40 59.20
77 119.97 408.17

4.93

7 10.14
69.92

43.88 17.40
302.53 119.97

59.20
408.17

0.03
11

8 /17.41 37.07 16.40 59.20
120.06 255.59 113.07 408.17

0.33

.73 7.82 16.55 16.40 59.20

.20 53.90 114.10 113.07 408.17
1.97

\0'7 2.55 0.79 3.34 16.10 59.20
.48 17.60 5.42 23.02 111.01 408.17

>10

11 0.00 2.52 0.66 3.18 16.10 59.2.0
0.01 17.38 4.57 21.94 111.01 408.17

>10

12 0.63 0.04 2.51 0.67 3.18
4.33 0.30 17.33 4.63 21.95

16.10
111.01

59.20
408.17

>10

4.7313 1.74 2.33 4.51 4.08 8.59 16.40 59.20
12.03 16.08 31.12 28.11 59.23 113.07 408.17
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Table 2-261. Load Combination 231, 4-ft. Head-On Drop, 
Normal Conditions of Transport - Model AOS-165A 

Load Cases: 231, 102, 201, 211 
4-ft. Head-On Drop 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
s~ 0 ~s 

1.70 0.91 1.12 2.61 3.73 17.40 59.~0 ~9.~ 

Pb Q Pm+Pb Pm+Pb+Q Pm Loc 

1 

11.72 6.27 7.72 17.99 25.71 11~7~08.19. \ 

3.87 0.55 1.70 4.42 6.12/1 ~o 5~~20~ 3)49 2 

3 

26.72 3.77 11.69 30.48 42.1" o119.97~8.H/ 

1 . 2 6 0 . 0 3 1 . 2 5 1 . 2 9 2 . C 3 ~ 7 . 4 0 5'9-:-2'0 > 1 0 

8.69 0.17 8.60 8'8Kl~h7 119~9~~.17 

1. 3 8 0 . 33 2 . 44 1. 72 4 . 15 P-7-'-V59 . 20 > 10 
9.55 2.30 16.80~Yl~85 28.65 l19.97 408.17 

4 

1.09 0.45 1.1< /,~)54\ ~'5 ).40 59.2C 
7.51 3.12 ~6 V.6~ LlB~'vI19.97 408.17 

2 . 94 0 . 90 1 . 6~ 3 <8 4~A 8 17 . 40 59 . 20 
20 . 24 6 . 23 11 . 3 O~ 6 . 4~ 37. 77 119 . 97 408 . 1 7 

5 

6 

7 10 .14 ~,>§i.9 2'§i. 29/ 43.88 17.40 59.20 
69 . 92 10\: 4 \:'~ . 1 ~,7 4\3'9 3 02 . 53 119 . 97 408 . 17 

8 Y4,9 9 \( 3 ~9. 6'6J,. 41 37 . 07 16 . 40 59 . 20 

(51.~~8.~4 13~54 120.06 255.59 113.07 408.17 

9 \3 . 25 4,. 57 8 . 73 7 . 82 16 . 55 16 . 40 59 . 20 
53.90 114.10 113.07 408.17 

1~,:72 0.07 2.55 0.79 3.34 16.10 59.20 
,~94 0.48 17.60 5.42 23.02 111.01 408.17 

11 O. 6)6 0 . 00 2 . 52 0 . 66 3 .18 16 .10 59 .20 
4.~5 0.01 17.38 4.57 21.94 111.01 408.17 

12 0.63 0.04 2.51 0.67 3.18 16.10 
4.33 0.30 17.33 4.63 21. 95 111.01 

13 1. 74 2.33 4.51 4.08 8.59 16.40 
12.03 16.08 31.12 28.11 59.23 113 .07 
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59.20 
408.17 

59.20 
408.17 

>10 

4.93 

0.03 

0.33 

1. 97 

>10 

>10 

>10 

4.73 
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14 1.83

12.62

15 1.77

12.21

16 3.47
23.94

17 3.40

23.46

18 3.97
27.37

19 3.62
24.92

20 2.70
18.59

21 3.10
21.40

22 4.50
31.02

1.72
11.87

2.07
14.24

0.88
6.07

1.58
10.91

5.44
37.50

5.19
35.77

4.25
29.31

4.88
33.67

6.51
44.89

4.69
32.32

7.04
48.57

7.96
54.90

6.82
46.99

0.23
1.60

0.09
0.60

0.15
1.02

1.17
8.08

1.47
10.13

3.55
24.50

3.84
26.45

4.35
30.02

4.98
34.36

9.41
64.87

8.80
60.69

6.95
47.90

7.99
55 . 08"

8.24 16.40 59.20
56.81 113.07 408.17

10.88 16.10 59.20
75.01 111.01 408.17

12.32 16.40 59.20
84.92 113.07 408.17

11.80 16.40 59.20
81.35 113.07 408.17K

9.64 16.40 55'9.2'0\
66.47 113.07 4,08.17

8.89 16.40 59.2,0
61.29 1'113.07 8408.17

7.10 16. 4'0 5 9. 20-
48.92 '13.07\408.17

4.97

3 .44

2.99

.54

59.20
017/7

59.20
:08 .17

2.08

1.23

Min MS: 0.032, L( : Pm+Pb

1 2-552
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14 1. 83 1. 72 
12.62 11. 87 

15 1. 77 2.07 
12.21 14.24 

16 3.47 0.88 
23.94 6.07 

17 3.40 1. 58 
23.46 10.91 

18 3.97 5.44 
27.37 37.50 

19 3.62 5.19 
24.92 35.77 

20 2.70 4.25 
18.59 29.31 

21 3.10 4.88 
21. 40 33.67 

~2 4.50 6.51 
31. 02 44.89 

Min MS: 0.032, 

I 2-552 

4.69 3.55 8.24 16.40 59.20 4.97 
32.32 24.50 56.81 113.07 408.17 

7.04 3.84 10.88 16.10 59.20 3.44 
48.57 26.45 75.01 111.01 408.17 

7.96 4.35 12.32 16.40 59.20 2.99 
54.90 30.02 84.92 113.07 408.17 

6.82 4.98 11. 80 16.40 59.20 3<:) 
46.99 34.36 81. 35 113.07 408.17 

5.0'O~1.61 0.23 9.41 9.64 16.40 
1. 60 64.87 66.47 113.07 408.17~ 
0.09 8.80 

~ ~ 
8.89 1~Ae~2~ ')"9 

0.60 60.69 61.29 '~7 408.'~~ 
0.15 6.95 7 . 10116 . 4'0 59 . 2.0 2 . 54 
1. 02 47.90 48.(2 L13.07~ 
1.17 7.99 /"l' ~6 1-6-.-4~ 59.20 2.08 
8.08 55.08 63'.!L6 113.07 4-0-8.17 

1.47 11-.-0~12.:8 ~0~9.20 1. 23 

'~5.9kV.07 408.17 

LOCa'tion:Q Combinat-ion: Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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2.10.3.2 Hypothetical Accident Conditions of Transport
Summary of Damages (Stresses) - Model AOS-165A

Table2-262 and Table2-263 present Model AOS-165A transport package Load Cases and Load
Combinations, respectively, under Hypothetical Accident conditions of transport:

" Table 2-264 through Table 2-276 present Load Case test case output data. Comparisons
with allowable stress limits are included for Load Cases 111, 112, 113, 114, 115, and 116.

" Table 2-277 through Table 2-29'1 present Load Combination test case output data.

Table 2-262. Load Cases Associated with Allowable Stresses

under Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Case Description

111 Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat^\ Tab2le 2-A4

112 Fire at 60 Minutes, 1000F, Maximum Decay Heat, Maximum Insolation )Table 2-265

113 Fire at 90 Minutes, 100'F, Maximum Decay Heat, Maximum nsolation /Table 2-266/ . \ ,

114 Fire at 120 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation- Table 2-267

115 Fire at 150 Minutes, 1 00°F, Maximum Decay Heat, Maximum lnsolation / Table 2-268

116 Fire at 180 Minutes, 100'F, Maximum Decay\Heat, Maximum-insolation Table 2-269

301 30-ft. Head-On Drop "' Table 2-270

302 30-ft. Side Drop + Slap-Down • I Table 2-271

303 30-ft. Cg/Corner Drop Table 2-272

304 30-ft. Head-On Drop a/t400 F,,Low 1Temperature Table 2-273

305 30-ft. Side Drop + Slap-Dow'nay}40oF, Low f•e-mperature Table 2-274
306 30-ft. Cg/Corner Drop Low-Temperature Table 2-275

311 4-ft. Drop onto.Rod Table 2-276

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-553
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2.10.3.2 Hypothetical Accident Conditions of Transport 
• Summary of Damages (Stresses) - Model AOS-16SA 

• 

• 

Table 2-262 and Table 2-263 present Model AOS-165A transport package Load Cases and Load 
Combinations, respectively, under Hypothetical Accident conditions of transport: 

• Table 2-264 through Table 2-276 present Load Case test case output data. Comparisons 
with allowable stress limits are included for Load Cases 111, 112, 113, 114, 115, and 116. 

• Table 2-277 through Table 2-29'1 present Load Combination test case output 

Table 2-262. Load Cases Associated with Allowable Stresses 
under Hypothetical Accident Conditions of Transport - Model AOS-165A 

Load Case Description 

111 Fire at 30 Minutes, 1 ,475°F Ambient, Maximum Decay H 

112 Fire at 60 Minutes, 100°F, Maximum Decay Heat, 

113 Fire at 90 Minutes, 100°F, Maximum Decay Heat, 

114 Fire at 120 Minutes, 100°F, Maximum Decay 

115 Fire at 150 Minutes, 100°F, Maximum Decay 

116 Fire at 180 Minutes, 100°F, Maximum 

301 30-ft. Head-On Drop 

302 30-ft. Side Drop + Slap-Down 

303 30-ft. Cg/Corner Drop 

304 30-ft. Head-On Drop 

305 30-ft. Side Drop + S 

306 30-ft. Cg/Corner Drop 

311 4-ft. Drop 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-268 

Table 2-269 

Table 2-270 

Table 2-271 

Table 2-272 

Table 2-273 

Table 2-274 

Table 2-275 

Table 2-276 
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Table 2-263. Load Combinations Associated with Allowable Stresses
under Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Combination Load Casesa Description Data

301 301,102, 201,211 Head-On Drop Orientation Table 2-277

302 302,102, 201, 211 Side Drop Orientation Table 2-278

303 303, 102, 201, 211 Cg/Corner Drop Orientation Table 2-279

Head-On Drop Orientation at -400F, Table 2-280
304 304,105,202,211 Cold Environment T 2-280

305 305,105,202,211 Side Drop Orientation at -40'F, T a ble2/8
Cold Environment Tabl\>a 1

• • / "o N Kx
Cg/Corner Drop Orientation at -406F, Table 2=

306 306, 105, 202, 211 Cold Environment able 2

Additional Increased External Pressure Z
310 204,101,211 (290 psi) Table.2-283

311 311,101,201,211 4-ft. Drop onto/Rod\ ' ")Table2-284
4-ft. Drop onto hod at\-4.,0°F /Tbl -8

312 311, 104,201,211 4 Table 2-285
Cold Environment

350 111,201, 211 Fire at 36 Minutes • Table 2-286

351 112,201, 211 /Fire at.ý0 1 Minutes Table 2-287

352 113, 201, 211 Fire at 90Minutes-- Table 2-288
353 114,201,211 Fire'at 120 Minultes < Table 2-289

354 115, 201, 21,1 Fire at 15\0 Minutes Table 2-290

355 116, 201,211/ ') Fire at 180 Minutes Table 2-291

a. Some Normal conditions of transport Load Cases are included ih Hypothetical Accident conditions of transport
Load Combinations, to meet regulatory requiremrents--.

v

)

V
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Table 2-263. Load Combinations Associated with Allowable Stresses 
under Hypothetical Accident Conditions of Transport - Model AOS-165A 

Load Combination Load Casesa Description 

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

302 . 302, 102, 201, 211 Side Drop Orientation 

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

304 304,105,202,211 
Head-On Drop' Orientation at -40°F, 
Cold Environment / 
Side Drop Orientation at -40°F, ~ 305 305,105,202,211 
Cold Environment 

A 

306 306,105,202,211 
Cg/Corner Drop Orientation a(-400

, ~ 
Cold Environment ~ 

310 204, 101, 211 
Additional Increased External Pfessure ' 
(290 psi) / ~ ~ 

311 311,101,201,211 "-
4~ft. Drop ontoJloa" ~ ') 

/ , ~ 

~ 
312 311,104,201,211 

4-ft. Drop onto Rod at -40°F, 
Cold En"lifcmm+nt ~ / 

I I ~ 350 111, 201, 211 Fire at 30 Minutes 
I L 

351 112, 201, 211 fire ~t~O~ Minutes ~ 
352 113,201,211 "F-ire at 90J

Minutes " 1 ____ / 
353 114,201, 211 ~ -fir~at 120 Min~tes ~ \ 

~ , 
/ ,~ :"\. 

354 115, 201, ~,1'1 Fire at 1'5~ Minutes> 

355 116, 20.{ 211/ ') Fi~e at 180 Minute's 
/ / /..--- '-J 

Data 

Table 2-277 

Table 2-278 

Jable.,g-279 

/ Table 2-iaO 
/\ ·1 

\ ) I 
f-al:5leY81 

\ 
~able2'~2 

\ T~le~~3 
) Table 2-284 

/ Table 2-285 

Table 2-286 

Table 2-287 

Table 2-288 

Table 2-289 

Table 2-290 

Table 2-291 

a. Some Normal conditions of trans/ort Load'sates are includ;cnir Hypothetical Accident conditions of transport 

Load Comb;na"ons, to meet "9UJalo'Y'S:)--------J 
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Table 2-264. Load Case 111, Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 5.9748E+03 -5.0518E+03 6.3375E+03 1.1027E+04 2.01i9E+04
4.1195E+01 -3.4831E+01 4.3695E+01 7.6025E+01 1.72•+02

1.3480E+03 -2.5148E+02 2.4219E+02 1.5995E+03 2.9313E+03

9.2940E+00 -1.7339E+00 1.6699E+00 1.1028E+01 2\0210E+0.

3 9.7387E+03 -6.7253E+03 4.7614E+03 1.6464E+04 3,.26235E+04\ \ \
6.7146E+01 -4.6369E+01 3.2829E+01 1.1352E+0,2 2.2493E502>

4 2.6583E+03 -1.3646E+03 1.1496E+03 4.022'9E+03 7.3633E+03
1.8328E+01 -9.4084E+00 7.9262E+0'0 2.7737E+01 5.0768E+01

5 5.9615E+03 -5.0433E+03 6.2348E+03 1.1005E+04 1/9992E+04
4.1103E+01 -3.4772E+01 4.298 E+0i 7.5875EO-1--1.3784E+02

6 1.0582E+03 -4.6482E+02 3.4304E+02 1.5231E 03 2.3946E+03
7.2962E+00 -3.2048E+00 2.3650E+00--I..050'1+01 1.6510E+01

7 4.0003E+01 -4.98£'4E+03 -,1.27"50E+03 5.0214E+03 9.0268E+03
2.7581E-01 -3.4345E--+O1 -8.7910'5+00 3.4621E+01 6.2237E+01

8 1.7705E+01 <5.4174E+03 -5.8152Eýi03 5.4351E+03 7.6971E+03\ /
1.2207E-01 -3\7352E+0-I--.4 0095E+01 3.7474E+01 5.3070E+01

9 2.0431'+0.2 -2.781\1E+03 -7 8189E+03 2.9854E+03 1.3306E+03
1.4/087E+00O---,9175E+01 25.3910E+01 2.0583E+01 9.1739E+00

10 3.4306E,02/-l. 7076E+03 -3.7377E+03 2.0507E+03 3.5102E+03
2.3653E+0,0 -11'7A4+01 -2.5770E+01 1.4139E+01 2.4202E+01

11 3.3162E+02 -1 6944E+03 -3.81i70E+03 2.0261E+03 3.4681E+03
2.28 64E\+00 -. 1683E+01 -2.6317E+01 1.3969E+01 2.3912E+01

12 3 .2773E+02 -1.6902E+03 -3.9191E+03 2.0179E+03 3.4550E+03
2.25196E+00 -1.1653E+01-2.7022E+01 1.3913E+01 2.3821E+01

13 .1112E+03 -4.5031E+03 -1.0230E+02 5.6143E+03 9.3280E+03
7.6615E+00 -3.1048E+01 -7.0534E-01 3.8709E+01 6.4315E+01

14 -1.2299E+03 -5.5526E+03 -2.6546E+03 4.3227E+03 1.6332E+03
-8.4802E+00 -3.8284E+01 -1.8303E+01 2.9804E+01 1.1260E+01

15 1.7125E+01 -6.5382E+03 -6.4865E+03 6.5553E+03 1.9743E+03
1.1807E-01 -4.5079E+01 -4.4723E+01 4.5197E+01 1.3612E+01
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Table 2-264. Load Case 111, Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat, 
Hypothetical Accident Conditions of Transport - Model AOS-165A 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

5.9748E+03 -5.0518E+03 6.3375E+03 1.1027E+04 2.01d9E+04 
4.1195E+01 -3.4831E+01 4.3695E+01 7.6025E+01 1.a~72E+02 

1.34BOE+03 -2.514BE+02 2.4219E+02 1.5995E+03 ~93~:>03 
9.2940E+00 -1.7339E+00 1.6699E+00 1.1028E+(').1 2'.~OE+0. 

9.7387E+03 -6. 7253E+03 4. 7614E+03 1. 646(0~'. 262'2E+~4 
" " " 6.7146E+01 -4.6369E+01 3.2829E+01 1.1352E+Q2 2.2493E+02 

2.6583E+03 -1.3646E+03 1.1496E+03 0,2.gE+0~Y. 3J3E+03 ~4.02: " \, 
1.8328E+01 -9.4084E+00 7.9262E+of 2~37E+01 '5.0768E+01 

5.9615E+03 -5. 0433E+03 6. 2342013 1.10(,)SE+~1'/'92E+04 
4.1103E+01 -3.4772E+01 4.298fE+0~ 7.5875E+0~.3784E+02 

1.0582E+03 -4.6482E+02 ~0JE+0~03 2.3946E+03 
7.2962E+00 -3. 2048E+00 ~: ~~'50E+00--L 050/IE+01 1.6510E+01 

4.0003E+01 -4. 98/1~'1\'50E~03 5 ~4E+03 9. 0268E+03 
~ \" 

2. 7581E-01 7432'E+,01 -~E+OO 3. 4621E+01 6. 2237E+01 

1.7705E+01 '-2.41nE'!a3 -5.8152,+03 5.4351E+03 7.6971E+03 
1. 2207E-01 -3,.~2E+O-1~-4_~5E+01 3.74 74E+01 5. 3070E+01 

2.04t3ili0-2 -2.78HE+~7.8189E+03 2.9854E+03 1.3306E+03 
/' ---........ " ), 1. 4087E+00 -1 .... _9175E+~-5. 3910E+01 2. 0583E+01 9.1739E+00 

3'~f6~1.~03 -3.7377E+03 2.0507E+03 3.5102E+03 
2. 365\E+0'O ?/I7'7AE+01 -2. 5770E+01 1.413 9E+01 2. 4202E+01 

11 3.3162E+02 -1.6944E+03 -3.8170E+03 2.0261E+03 3.4681E+03 
~; . 2B.~&1. 16B3E+01 -2. 6317 E+O 1 1. 396 9E+01 2.3 912E+01 

1~ ~":2{73E+02 -1.6902E+03 -3.9191E+03 2.0179E+03 3.4550E+03 
~ ~ 2\ 259.6-E+00 -1.1653E+01 -2. 7022E+01 1.3913E+01 2. 3821E+01 , "r~> 1~112E+03 -4.5031E+03 -1.0230E+02 5.6143E+03 9.3280E+03 

7.6615E+00 -3.1048E+01 -7.0534E-01 3.8709E+01 6.4315E+01 

14 -1.2299E+03 -5.5526E+03 -2.6546E+03 4.3227E+03 1.6332E+03 
-8.4802E+00 -3.8284E+01 -l. 8303E+01 2.9804E:+-01 

15 1.7125E+01 -6.5382E+03 -6.4865E+03 6.5553E+03 
1.1807E-01 -4.5079E+01 .-4.4723E+01 4.5197E+01 
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1.1260E+01 

1.9743E+03 
1.3612E+01 
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16 -1.7665E+02
-1.2179E+00

17 -3.6148E+02
-2.4923E+00

18 -4.0194E+00
-2.7713E-02

19 8.7673E+00
6.0448E-02

20 5.5696E+01
3.8401E-01

21 5.2616E+02
3.6278E+00

22 8.5968E+00
5.9273E-02

23 -7.6446E+01
-5.2708E-01

24 4.4189E-01
3.0467E-03

25 -6.7719E+00
-4.6691E-02

-6. 1983E+03
-4.2736E+01

-5.2968E+03
-3. 6520E+01

-2. 3659E+02
-1. 6312E+00

-8. 0432E+01
-5. 5456E-01

-9. 5231E+01
-6. 5660E-01

-6. 4971E+02
-4.4796E+00

-1. 4626E+03
-1. 0084E+01

-3. 9074E+03
-2. 6940E+01

-9. 3553E+02
-6 . 4502 E*-0.0

-1. 2,643Et+03

2.4857E+02
1.713 8E+00

1.4934E+03
1. 0296E+01

-2.3153E+02
-1.5964E+00

1.9910E+02
1.3727E+00

1.7123E+01
1.1806E-01

4.0769E+03
2 .8109E+01

5.2593E+013
/ I3.6262E+01

1.3359E+08

6.0216E+03 7.4497E+02
4.1518E+01 5.1364E+00

4.9353E+03 1.5914E+03
3.4028E+01 1.0972E+01

2.3257E+02 1.5685E+01
1.6035E+00 1.0815E-01

8.9199E+01 1.5923E+02

6.1501E-01 1(097,9ho-00

<
1.5093E+02 1\,4183E+02
1.0406E+00 

4.7234E-0 
11.1759E+.03 9.42163E+02

8$16074E+00 8.50239E+0 0

1 4\712E+03 3.233E+02

.'Ž0144E>80-1 -,2. 23A4E+0 0

3 .83\09E +-0-3--,4/ 2 79 9E +0 1
-2-.6413E+01 3.2611E-01

9 359/7,E+02 6.7057E+01

6.45ý33E+00 4.6234E-01

> 1.2576E+03 9.4410E+02

0

0
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17 

18 

19 

20 

21 

22 

23 

24 

25 
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-1.7665E+02 -6.1983E+03 2.4857E+02 6.0216E+03 7.4497E+02 
-1.2179E+00 -4.2736E+Ol 1.7138E+00 4.1518E+Ol 5.1364E+00 

-3.6148E+02 -5.2968E+03 1.4934E+03 4.9353E+03 1.5914E+03 
-2.4923E+00 -3.6520E+Ol 1.0296E+Ol 3.4028E+Ol 1.0972E+Ol 

-4.0194E+00 -2.3659E+02 -2.3153E+02 2.3257E+02 1.5685E+Ol 
-2.7713E-02 -1.6312E+00 -1.5964E+00 1.6035E+00 1.0815E-Ol 

8.7673E+00 -8.0432E+Ol 1.9910E+02 8.9199E+Ol 1.5'923E+02 
6.0448E-02 -5.5456E-Ol 1.3727E+00 6.1501E-Ol V:09~8~00 < V 
5.5696E+Ql -9.5231E+Ol 1.7123E+Ol 1.5093E+02 1~4183E+02 

/'- / 
3.8401E-Ol -6.5660E-Ol 1.1806E-01 1.0406E+00~7~E-0~ 

5.2616E+02 -6.4971E+02 4.0769E+03 1.'75~03 '.2363E,03::> 
'- "-3.6278E+00 -4.4796E+00 2.8109E+0~ 8~1~E+00,\.52\9E+O.o 

8.5968E+00 -1.4626E+03 5. 2593E+0'3 <.. 4712E+03 3. 2363E+02 
5.9273E-02 -1.0084E+01 3. 6262E{0!1 1~0144E;0-LA. 23,i4E+00 

-7.6446E+01 -3.9074E+03 1. 335~E+0~ 3. 8~E+_0.3~/'299E+Ol 
-5.2708E-01 -2.6940E+01 9".'2110E+00--2 .. 6413E+01 3. 2611E-Ol 

4.4189E-01 -9.3553E+02<:~.3~E+OF~~02 6.7057E+01 
3.0467E-03 -6. 4502E:I--0.0 -~4E+00 6. 4-5'33E+00 4. 6234E-01 

-6.7719E+00 -1. ~~+03\ .2592E+O~'. 2576E+03 9.4410E+02 
-4.6691E-02 /. /" I ~ 6.5094E+00 -8.71V O -t1J_.6817E+,QP 8. 6706E+00 

, . 
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Allowable Stress for Load Case 111

LOC Tmax Tave Sm Sy Su
(deg_F) (deg_F) (ksi) (ksi) (ksi)

1 582.11 574.80 17.40 19.40 59.20
2 574.83 569.63 17.40 19.40 59.20
3 972.41 799.86 15.50 17.20 59.20
4 653.26 609.11 16.40 18.40 59.20
5 584.82 576.74 17.40 19.40 59.20
6 576.71 571.59 17.40 19.40 59.20
7 595.99 594.50 17.40 19.40 59.20
8 619.83 615.46 16.40 18.40 59.20
9 632.90 628.06 16.40 18.40 59.20

10 659.27 647.48 16.40 18.40 59.20
11 660.04 648.31 16.40 18.40 5,9N20

12 659.60 647.82 16.40 18.40 \5'ý13 649.69 
637.57 

16.40 
18.40 

59.20,
14 656.94 635.51 16.40 18.40 59 %2•0
15 686.41 660.89 16.10 18.6' 59.2'0.
16 615.00 608.07 16.40 18:\40 59.209
17 600.86 598.33 17.40 1940 5.9.20
18 602.86 602.02 16.40 40 59.20
19 600.72 599.32 17.40 < -19.40 -0 592

20 602.22 600.39 16-4-0 18.40 5920
21 607.46 606.20 1,6.40 18 40 59.20
22 610.28 608.68 /16-AO . 18..40 59.20
23 643.79 636.24 1,6.40 18.40 59.20
24 587.17 585.68 i\7,4'0 1.49 59.20
25 588.96 587.63 1:7.40 19.4,0 59.20
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Table 2-265. Load Case 112, Fire at 60 Minutes, 1000F, Maximum Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma-1 Sigma_2 Sigma3 Pm Pb

1 7.6192E+02 -5.9805E+02 2.6055E+03 1.3600E+03 2 0791E+03

5.2533E+00 -4.1234E+00 1.7964E+01 9.3767E+00 1.4335E+01

2 2.1122E+03 -3.5873E+02 7.8754E+02 2.4709E+03 <5550•05 3

1.4563E+01 -2.4733E+00 5.4299E+00 1.7036E+O,1 3\8269E+0 1

3 1.9690E+03 -2.4042E+03 -1.3986E+03 4.3732E+03 8,.218'8E+03
1.3576E+01 -1.6576E+01 -9.6430E+00 3.0152E•01 5\6667'E01

4 6.5720E+02 -1.1564E+03 6.0134E+02 <1813'6E+03 3.06)6E+03
4.5312E+00 -7.9729E+00 4.1461E+040 1. 250AE+01 2.1164E+01

5 7.7472E+02 -6.0159E+02 2.60718E+083 1.3763E+03 2/1442E+03
5.3415E+00 -4.1478E+00 1.7980E+01 9.4893E+ý,m0 I.4783E+01

6 3.7297E+03 4.9044E+00 6.35'8ý3E+02 3ý.7248ýE+03 8.1029E+03

2.5715E+01 3.3815E-02 4.3839E+00ý--2.56KE+01 5.5867E+01
4.9572E+04 -2.523E+04 9.29,46E+03 7.4825E+04 1.4497E+05

3.4179E+02 -1./7411E-+.02 6.4084,E+01 5.1590E+02 9.9953E+02

8 5.3810E+04 </. 4279.E)+04 3.2706E+i03 7.8090E+04 1.2139E+05N /

3.7101E+02 -1\6740E+0-2-2,.255,0E+01 5.3841E+02 8.3696E+02

2.85,5'6E-.4 -3.739\3E+03 8.7058E+03 3.2295E+04 4.9966E+04
1.89E+02•2•.5782o 160024E+01 2.2267E+02 3.4450E+02

10 9.7928E+03 -5.7481E+02 -4.0672E+03 1.0368E+04 3.0581E+03,
6 6.7519E+0•1 -3!963/2E+00 -2.8042E+01 7.1482E+01 2.1085E+01

11 9.7847E+03 -5 7709E+02 -3.7720E+03 1.0362E+04 3.2422E+03
6.7463E\+01 ,39789E+00 -2.6007E+01 7.1442E+01 2.2355E+01

1-2 9.7,855E±03 -5.7672E+02 -3.9731E+03 1.0362E+04 3.2255E+03

6\ 7ý6.9'E+01 -3.9763E+00 -2.7394E+01 7.1445E+01 2.2239E+01

13- I\.0530E+04 -3.7587E+03 4.6078E+03 1.4288E+04 1.2304E+04

7.2599E+01 -2.5916E+01 3.1770E+01 9.8514E+01 8.4831E+01

14 1.7675E+03 -5.2819E+03 7.6801E+02 7.0494E+03 1.7432E+03
1.2187E+01 -3.6417E+01 5.2952E+00 4.8604E+01 1.2019E+01

15 6.7887E+01 -2.5591E+03 -2.4696E+03 2.6270E+03 1.5092E+03
4.6806E-01 -1.7644E+01 -1.7028E+01 1.8112E+01 1.0406E+01
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Table 2-265. Load Case 112, Fire at 60 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of Transport - Model AOS-165A 

Stress (psi/MPa) 

Location Pm Pb 

2-558 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

7.6192E+02 -5.9805E+02 2.6055E+03 1.3600E+03 2.0]91E+03 
5.2533E+00 -4.1234E+00 1.7964E+01 9.3767E+00 1.4335E+01 

2.1122E+03 -3.5873E+02 7.8754E+02 2.4709E+03 ~55~~)03 
1.4563E+01 -2.4 733E+00 5. 4299E+00 1. 703{O.\3".~9E+0;:t 

1.9690E+03 -2. 4042E+03 -1.3986E+03 4. 3732E+03 8,. 218'8E+~~ 
1.3576E+ol -1.6576E+01 -9. 6430E+00 3. 0152E~Ol 5 ~667'E+~ 

6.5720E+02 -1.1564E+03 6. 0134E+02 63'6E+O~. oJ
j
6E+03 ~ ~l. 81: " I 

4.5312E+00 -7. 9729E+00 4 . 1467°r 1~04E+V: 1164E+01 

7 . 74 72E+02 - 6. 0159E+02 2 . 607\8E+ OB 1. 3763 E+03 v.l.42E+ 03 
5.3415E+00 -4.147 8E+00 1. 798fE+0~ 9. 4893E't-~00~. 4783E+01 

3.7297E+03 4.9044E+00@8}E+0~03 8.1029E+03 
2.5715E+01 3.3815E-02 4.3839E+00~2~/rE+01 5.5867E+01 

4.9572E+04 -2. 525~9~'46E~03 7. 4825E+04 1.4497E+05 
/. \ "-

3. 4179E+02 /~411B+'02 6. 4084'E+01 5.1590E+02 9. 9953E+02 

5. 3810E+04 ~. 42~.EIo4 ~'t-03 7. 8090E+04 1.2139E+05 
3. 7101E+02 -1'\~OE+O'2---2,~.OE+01 5. 3841E+02 8. 3696E+02 

2.85.5'6E:+-04 -3. 739SlE+~3 8. 7058E+03 3. 2295E+04 4. 9966E+04 
/. --........ " 1.8689E+02 -2-.5782E'+01 6. 0024E+01 2. 2267E+02 3. 4450E+02 

9. ~'28~/-5. ~02 -4. 0672E+03 1.0368E+04 3. 058;LE+03' 
\ \ /. 

6. 751\E+O-I l:'9'6·3~E+00 -2. 8042E+01 7.1482E+01 2.1085E+01 

11 9.7847E+03 S5.7709E+02 -3.7720E+03 1.0362E+04 3.2422E+03 

~ 7463E\~/r3. 9789E+00 -2. 6007E+Ol 7.1442E+Ol 2.2355E+Ol 

1~ 9. 7'8~03 -5. 7672E+02 -3. 9731E+03 1.0362E+04 3. 2255E+03 
~ ~ 6\ 74'6.9E+01 -3. 9763E+00 -2. 7394E+01 7.1445E+01 2. 2239E+01 " "t~> 1;>0530E+04 -3.7587E+03 4.60?8E+03 1.4288E+04 1.2304E+04 

7.2599E+01 -2.5916E+01 3.1770E+01 9.8514E+01 8.4831E+01 

14 1.7675E+03 -5.2819E+03 7.6801E+02 7.0494E+03 1.7432E+03 
1.2187E+01 -3.6417E+01 5.2952E+00 4.8604E+01 1.2019E+01 

15 6.7887E+01 -2.5591E+03 -2.4696E+03 2.6270E+03 1.5092E+03 
4.6806E-01 -1.7644E+01 -1.7028E+01 1.8112E+01 1.0406E+01 
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16 1.6154E+04
1.1138E+02

17 1.3807E+04
9 . 5199E+01

18 -4.0149E+00
-2.7682E-02

19 8.2827E+00
5.7107E-02

20 5.7459E+01
3.9617E-01

21 5.4183E+02
3.7358E+00

22 1.2840E+01
8.8530E-02

23 -6.4819E+01
-4.4691E-01

24 7.8340E+02
5.4013E+00

25 7.3690E+01
5.0807E-01

-5.4164E+03
-3.7345E+01

-4.3375E+03
-2.9906E+01

-2.3347E+02
-1.6097E+00

-7.8498E+01
-5.4122E-01

-9.5661E+01

-6.5956E-01

-6.5321E+02
-4.5038E+00

-1.4388E+03
-9.9202E+00

-3.7892E+03
-2.6126E+01

-1.6373E+03
- 1. 12 8 9 E 0,I-

6.4078E+03
4.4180E+01

7.8086E+03

5. 3838E+01

-2.2846E+02
-1.5751E+00

1.8776E+02
1.2946E+00

3.5823E+00
2.4699E-02

4.0098E+03
2. 7646E+01

5.0817E+013
3 5037E+ '

1.197r9E+03I

2.1571E+04 2.0634E+04
1.4872E+02 1.4226E+02

1.8145E+04 1.6285E+04
1.2511E+02 1.1228E+02

2.2946E+02 2.3424E+01
1.5821E+00 1.6150E-01

8.6780E+01 1.5048E+02
5.9833E-01 /•-03 7 O5E00

1.5312E+0212933+
1.0557E+00 

8 9053E 01

<\
K<'2.3 95E +0\0 8 88\76E±00

\1.45ý16E+03 2.8111 3E+02
1\>0009E+O-1 /1.93A3E+Q0

3. 724ýE+U03.-3/. 0755E+01
-2-.5679E+01 2.1205E-01

2.42ý07'E+0 4.5941E±03
1.6'690E+01 3.1675E+01

> 1.6912E+03 2.3283E+03
1.1661E+01 1.6053E+01
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Allowable Stress for Load Case 112

LOC Tmax
(degF)

Tave
(degF)

Sm

(ksi)
Sy

(ksi)
Su

(ksi)

1
2
3
4
5
6
7
8
9

10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25

603.38
596.70
717.10
695.51
605.57
598.76
605.03
628.13
640.33
676.90
680.62
677.17
658.44
661.49
687.84
621.22
607.57
603.05
601.01

602 .55

609.86
613.50
646.28
587.43
588.99

599.60
592.83
711.29
669.07
6.01.31
594.44
602 .72
623 .56

635.69
665.64
669.72
665.91
646.43
639.82
662.30
613.38
603.89
602.19
599.57
600.70
608.49
611.67
638.66
585 . 81<
587.65

17.40
17.40
16.00
16.10
16.40
17.40
16.40
16.40
16.40
16.10
16.10
16.10
16.40
16.40
16.10
16.40
16.40
16.40
17.40
16-4.0-

19.40
19.40
17.60
18.00
18.40
19.40
18.40
18.40
18.40
18.00

18.00

18.00

18.40
18. 40'
18.00
18.40

59.20
'59.20
59.20
59.20
59.20

1 2-560
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LOC 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

I 2-560 

Allowable Stress for Load Case 112 
----------------------------------

Tmax 
(deg_F) 
-------

603.38 
596.70 
71 7.10 
695.51 
605.57 
598.76 
605.03 
628.13 
640.33 
676.90 
680.62 
677.17 
658.44 
661. 49 
687.84 
621. 22 
607.57 
603.05 
601.01 
602.55 
609.86 
613.50 
646.28 
587.43 
588.99 

Tave Sm Sy Su 
(deg_F) (ksi) (ksi) (ksi) 
-------

599.60 17.40 19.40 59.20 
592.83 17.40 19.40 59.20 
711.29 16.00 17.60 59.20 
669.07 16.10 18.00 59.20 
601. 31 16.40 18.40 59.20 0 594.44 17.40 19.40 59.20 
602.72 16.40 18.40 59.20 
623.56 16.40 18.40 59.20 
635.69 16.40 18.40 59.20 
665.64 16.10 18.00 59.20 
669.72 16.10 18.00 5'~20 
665.91 16.10 18 . 00 (59 . 2'0 
646.43 16.40 lB.'O

u
';20 

639.82 16.40 .' 18. ~o 5'g,.~0 
662.30 16.10 18 'ro 59.2'0 
613.38 16.40 18.40 59.20 
603.89 16.40 ~8'fo 5.9.20 
602.19 16.40 18,.40 59~ 
599.57 17.40 1910 59.20 
600.70 
608.49 1'6.40 18",40 
611. 67 1~A9 18. ~o 
638.66 1'6.4Gl 18.40 59.20 
585.8:1 

< . I 
1'--70-40 19 . 4-0> 59.20 

587.65 17.40~4'0 59.20 
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Table 2-266. Load Case 113, Fire at 90 Minutes, 100'F, Maximum Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb
1 4.4229E+02 -4.2984E+02 9.7418E+02 8.7212,+02 6.76.OE+02

2
3.0495E+00 -2.9636E+00 6.7168E+00 6.0131E+00 4.6609E+00

2 1.1034E+03 -9.4282E+01 3.1875E+02 1.1977E+03 1.47<68E+)03
7.6078E+00 -6.5005E-01 2.1977E+00 8.2579E+00 \ \0182E+o0

3 1.9501E+03 -2.4899E+03 -1.4422E+03 4.4401E+03\8,.790'2E+03
1.3446E+01 -1.7168E+01 -9.9433E+00 3.0613EE+0 6.0606E+01

4 5.6071E+02 -8.2254E+02 -2.0025E+02 1.383'E+03 \2.58)5E+03
3.8660E+00 -5.6712E+00 -1.3807E+0'0 9,.5372E-+00 1.7840E+01

5 4.2949Et02 -4.0990E+02 9.7850E+02 8.393.9E+02 6.3611E+02
2.9612E+00 -2.8262E+00 6.74615E+÷0 5.7874E-i0--04.3858E+00

6 1.9075E+02 -3.9070E+02< 4.52095+02 5.8146E÷02 1.2429E+02
1.3152E+00 -2.6938E+00 .1168E+00•-40 E+00 8.5694E-01

7 2.5582E+03 -3.929E+03 -,2.19,5E+02 6.5511E+03 1.0794E+04
1.7638E+01 -2.7530E-+.01 -1.5110E+00 4.5168E+01 7.4425E+01

8 2.6135E+03 <3.7593E+03 -5.2957EzF03 6.3728E+03 8.1981E+03
1.8019E+01 -2\.5920E+0-•----&.6513E+01 4.3939E+01 5.6524E+01

9 1.925/0'E-3 -1.099-6E+03 -,5.9299E+03 3.0249E+03 5.0911E+03
1.3274E+01 --7-ý.81O- -00 4.0885E+01 2.0856E+01 3.5102E+01

10 1. 0484E03-ý1. 0986E>, 4.0857E+03 2.1470E+03 3.3319E+03
7.2283E+0O -7/574.6E+00 -2.8170E+01 1.4803E+01 2.2972E+01

11 \1.05675E+03 -/1 1150E+03 -4.1836E+03 2.1717E+03 3.3835E±03
7.28.58E+00 7.6876E+00 -2.8845E+01 1.4973E+01 2.3328E+01

1-2 1.0517±03 .- I.1036E+03 -4.1934E+03 2.1553E+03 3.3535E+03
7\2ý1,4'E+00 -7.6090E+00 -2.8913E+01 1.4860E+01 2.3122E+01

13 1.8693E+03 -3.53605+03 -4.8999E+02 5.4053E+03 8.1682E+03
1.2888E+01 -2.4380E+01 -3.3784E+00 3.7268E+01 5.6318E+01

14 -9.2552E+02 -4.4416E+03 -2.2534E+03 3.5161E+03 5.8456E+02
-6.3812E+00 -3.0624E+01 -1.5537E+01 2.4243E+01 4.0304E+00

15 1.8939E+01 -5.0673E+03 -5.0192E+03 5.0862E+03 7.9629E+02
1.3058E-01 -3.4938E+01 -3.4606E+01 3.5068E+01 5.4902E+00
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Table 2-266. Load Case 113, Fire at 90 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of Transport - Model AOS-16SA 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

stress (psi/MPa) 

Pm Pb 

4.4229E+02 -4. 2984E+02 9. 7418E+02 8. 7212E+02 6. 76.(,)OE+02 
/ 

3.0495E+00 -2.9636E+00 6.7168E+00 6.0131E+00 4.6609E+00 

1.1034E+03 -9.4282E+01 3.1875E+02 1.1977E+03 ~47~&)03 
7.6078E+00 -6. 5005E-01 2.1977E+00 8. 257 {'(').O l'.0182E+0J: 

1.9501E+03 -2. 4899E+03 -1.4422E+03 4. 4401E+0~8,.~'2E+~~ 
1.3446E+01 -1.7168E+01 -9. 9433E+00 3. 0613E).01 6 ~.606'E+~ 

5.6071E+02 -8.2254E+02 -2.0025E+02 ~~E+0~Q.5~15E+03 
1 ~1.383" \ 

3.8660E+00 -5. 6712E+00 -1. 3807(')r 9'~72E~. 70E+01 

4.2949Et02 -4. 0990E+02 9. 785'\OE+0~ 8. 393.~+02 6/3611E+02 
2.9612E+00 -2.8262E+00 6.7465E+00 5.7874E~BB~.3858E+00 

1.9075E+02 -3.9070E+02 ~01E+0~02 1.2429E+02 
1.3152E+00 -2.6938E+00~:~~·68E+00~4_~oE+00 8.5694E-01 

2.5582E+03 -3. 9JZ~'f~.;L~E+ol6. 5511E+03 1.0794E+04 

1.7638E+Ol ~5~01 ~~4.5168E+Ol 7.4425E+Ol 

2. 6135E+03 ~. 7593.E103 -5. 2957J~03 6. 3728E+03 8.1981E+03 
1. 8019E+01 -2'.~OE+O'l--J_~/3E+01 4. 3939E+01 5. 6524E+01 

1. 92r5~0J -1. 099'6E+~5. 9299E+03 3. 0249E+03 5. 0911E+03 
1.~74E+01':::-7-",~~4. 0885E+01 2. 0856E+01 3. 5102E+01 

1.04~4~-1.0986J+03 -4.0857E+03 2.1470E+03 3.3319E+03 
7. 228\E+0'(') 1.15'746E+00 -2. 8170E+01 1.4803E+01 2. 2972E+01 

1.0567E+03 -1.1150E+03 -4.1836E+03 2.1717E+03 3.3835E+03 
~7. 2B'~&7. 6876E+00 -2. 8845E+Ol 1. 4973E+Ol 2. 3328E+Ol 

1-2 .\ ":G.~177+03 -1.1036E+03 -4.1934E+03 2.1553E+03 3. 3535E+03 
~ ~ 7\25b4E+00 -7.6090E+00 -2.8913E+01 1.4860E+01 2.3122E+01 

,}~> J.~693E+03 -3. 5360E+03 -4. 8999E+02 5. 4053E+03 8.1682E+03 
1.2888E+01 -2.4380E+01 -3.3784E+00 3.7268E+01 5.6318E+01 

14 -9.2552E+02 -4.4416E+03 -2.2534E+03 3.5161E+03 5.8456E+02 
-6.3812E+00 -3.0624E+01 -1.5537E+01 2.4243E+01 

15 1.8939E+01 -5.0673E+03 -5.0192E+03 5.0862E+03 
1.3058E-01 -3.4938E+01 -3.4606E+01 3.5068E+01 

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

4.0304E+00 

7.9629E+02 
5.4902E+00 
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16 5.3718E+02
3.7037E+00

17 4.2546E+02
2.9335E+00

18 1.1602E+01
7.9994E-02

19 1.3737E+01
9. 4711E-02

20 6.0164E+01
4. 1482E-01

21 5.6275E+02
3. 8801E+00

22 4.9997E+00
3.4472E-02

23 -5.9198E+01
-4.0816E-01

24 3.2472E-01
2.2389E-03

25 -9.4391E+00
-6.5080E-02

-4.5728E+03
-3.1529E+01

-3.8561E+03
-2.6587E+01

-2.1511E+02
-1.4831E+00

-7.8160E+01
-5.3889E-01

-1.0141E+02
-6.9918E-01

-6.7115E+02
-4.6274E+00

-1.4406E+03
-9.9325E+00

-3.6724E+03
-2.5320E+01

-7. 8374E+02
-5 .4037 E-0-0

-1 .9805Et03

4. 6718E+02
3.2211E+00

1. 9065E+03
1. 3145E+01

-2. 0147E+02

-1.3891E+00

1. 3329E+02
9. 1901E-01

-5. 1672E+01
-3. 5627E-01

3. 9904E+03
2. 7513E+01

4. 9017E+013
/ I3 .3796E+0'1

9 .3103E+02

5.1100E+03 6.2460E+02
3.5232E+01 4.3065E+00

4.2816E+03 1.9063E+03
2.9520E+01 1.3143E+01

2.2671E+02 1.2649E+02
1.5631E+00 8.7212E-01

9.1897E+01 1.7,032E+02
6.3360E-01 1.174•Eý+00

<
1.6157E+02 1,3991E+02
1.1140E±00\ 9 .6-467E -0,1

1.2339E\+.03 11.3279E+03>
8'C'5075E+00 9.15,52E+0.0

1 4456'E+.03 3 1487E+02
9'9670E>&002. 17oE+oo

3. 6132 E+--3-'5 .3994E+01

2-24912E+01 3.7227E-01

78406,E+02 1.3496E+02
5.4ý0'59E+00 9.3050E-01

S1.0710E+03 .7.8248E+02
7.3844E+00 5.3950E+00
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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5.3718E+02 -4.5728E+03 4.6718E+02 5.1100E+03 6.2460E+02 
3.7037E+00 -3.1529E+01 3.2211E+00 3.5232E+01 4.3065E+00 

4.2546E+02 -3.8561E+03 1.9065E+03 4.2816E+03 1.9063E+03 
2.9335E+00 -2.6587E+01 1.3145E+Ol 2.9520E+01 1.3143E+Ol 

1.1602E+Ol -2.1511E+02 -2.0147E+02 2.2671E+02 1. 2649E+02 
7.9994E-02 -1.4831E+OO -1.3891E+00 1.5631E+00 8.7212E-Ol 

1.3737E+Ol -7.8160E+Ol 1.3329E+02 9.1897E+Ol 1.7'032E+02 
9.4711E-02 -5.3889E-01 9.1901E-Ol 6.3360E-01 J7.17 4/3E+-0 0 

< V 
6.0164E+Ol -1.0141E+02 -5.1672E+Ol 1.6157E+02 1~3991E+02 

4.1482E-Ol -6.9918E-01 -3.5627E-Ol /" / 
1.1140E+00~6467E-0~ 

5.6275E+02 -6.7115E+02 3.9904E+03 1.233~03 1.3~ZO~~ " "-3.8801E+00 -4.6274E+00 2. 7513E+01 8~5~E+00\ . 15'rE+O,0 

4.9997E+00 -1.4406E+03 4. 9017E+013 <.. 4456E+.03 3.1487E+02 
3.4472E-02 -9.9325E+00 3.3796E{011 9':9,\:E>O.0---A . 17/10E+00 

-5.9198E+Ol -3.6724E+03 9. 310~E+0~ 3. 6132E+_0.3..,../6994E+01 
-4.0816E-01 -2. 5320E+01 6":'419QE+00-2_.~01 3.7227E-01 

3.2472E-01 -7. 8374E+02 <7. 7~E+02~8406'E+02 1.3496E+02 
~ I / 2.2389E-03 -5.4037E:t--O.o -5.3738E+00 5.4'O'59E+00 9.3050E-01 

-9.4391E+00 -1. O~+03\. ~2E+0~1. 0710E+03 7.8248E+02 
-6.5080E-02 

/ /, I ~ 
5.3950E+00 -7.449'5E+GO -[1-- 4132E+..Q.0 7. 3844E+00 

V 
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Allowable Stress for Load Case 113

LOC Tmax Tave Sm Sy Su
(deg_F) (degF) (ksi) (ksi) (ksi)

1 603.17 601.09 16.40 18.40 59.20
2 609.84 603.90 16.40 18.40 59.20
3 672.72 666.56 16.10 18.00 59.20
4 672.31 667.43 16.10 18.00 59.20
5 605.16 602.91 16.40 18.40 59.20
6 611.15 605.37 16.40 18.40 59.20
7 619..74 616.40 16.40 18.40 59.20
8 643.44 638.32 16.40 18.40 59.20
9 655.56 650.91 16.10 18.00 59.20

10 703.55 692.10 16.10 18.00 59.20
11 709.79 698.78 16.10 18.00 59N20

12 703.59 692.13 16.10 18.00 59.20
13 675.04 662.73 16.10 18.00/ <-59.20 ,
14 673.27 651.03 16.10 18.00 59\201
15 695.24 669.57 16.10 18 00 59.2'0
16 633.83 624.77 i6.40 18: \40 59.201
17 619.92 615.02 16.40 .1840 -59.20

19 603.15 601.53 16.40 < 18.40 59.20
20 604.85 602.90 16";4.0 18.401 59 .20

18
21 616.10 614.55 1,6.40 18 40 59.20

18. 40 522 621.14 618.88 /16-210 18.40 59.20
23 653.64 645.79 1,6.40 18.40 59.20
24 589.40 587.15 1,7,,40 19.4-0 59.20
25 589.44 588.00 17.40 19.4,0 59.20
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Allowable Stress for Load Case 113 
----------------------------------

LOC Tmax Tave Sm Sy Su 
(deg_F) (deg_F) (ksi) (ksi) (ksi) 
------- -------

1 603.17 601.09 16.40 18.40 59.20 
2 609.84 603.90 16.40 18.40 59.20 
3 672.72 666.56 16.10 18.00 59.20 
4 672.31 667.43 16.10 18.00 59.20 
5 605.16 602.91 16.40 18.40 59.20 
6 611 .15 605.37 16.40 18.40 59.20 
7 619.-74 616.40 16.40 18.40 59.20 
8 643.44 638.32 16.40 18.40 59.20 
9 655.56 650.91 16.10 18.00 59.20 

10 703.55 692 .10 16.10 18.00 59.20 
11 709.79 698.78 16.10 18.00 5'9':..20 
12 703.59 692.13 16.10 18 . 00 <59 . i0 
13 675.04 662.73 16.10 18.00

L
9.20 

14 673.27 651. 03 16.10 18 . S,o 5'g".~ 0 
15 695.24 669.57 16.10 18 'ro 59.2'0 
16 633.83 624.77 i6.40 18.40 59.20 
17 619.92 615.02 16.40 ~8'fo 59.20 
18 604.69 603.72 16.40 18,.40 59~ 

".! . 
19 603.15 601.53 16.40 18.40 59.20 
20 604.85 
21 616.10 614.55 ~6.40 18~40 

22 621.14 6"8.88/"6 .. 40 18.40 /'" -23 653.64 645.79 ~6.4G 18.40 
589.40 

( I. 
59.20 24 587.15 1'.70'40 19.4'0> 

25 589.44 588.00 . 17.40~4'0 59.20 
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Table 2-267. Load Case 114, Fire at 120 Minutes, 1000F, Maximum Decay Heat,
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 5.7953E+02 -6.3213E+02 3.7699E+02 1.2117E+03 1.6812E+03
3.9957E+00 -4.3584E+00 2.5993E+00 8.3541E+00 1.1633E+01

2 6.2449E+02 -6.1099E+02 1.0170E+02 1.2355E+03 1.32<66.E)43

4.3057E+00 -4.2126E+00 7.0118E-01 8.5183E+0,0 9'.1464E+00

3 1.7177E+03 -2.2394E+03 -1.0006E+03 3.9570<E+03\7,\.906\7ýE+03\ \
1.1843E+01 -1.5440E+01 -6.8989E+00 2.7283E+01 5.ý4515E±01

4 1.0374E+03 -1.3804E+03 -4.06365+02<2.\417,8E+03 4.78ý25E+03

7.1529E+00 -9.5175E+00 -2.8017E+0'0 1.66705+01 3 .2974E±01

5.6269E+02 -6.0603E+02 3.836/6E+0 1. 1687E+03 I.6159E+03
3.8796E+00 -4.1784E+00 2.645\3E+0'D 8.0580+,00 '1.1141E+01

6 4.6900E+02 -7.0346E+02 1.8 39.6E+02 1.17255±03 1.4838E+03/

3.2336E+00 -4.8502E+001.2\68ý4E+00--8ý08ý3.8E+00 1.0230E+01

7 1.7818E+03 -9.88,144.+03-2.78\17E+03 1.1663E+04 2.2816E+04
1.2285E+01 -6. 8130E-+,0 -1.9179-+01 8.0415E+01 1.5731E+02

8 1.9140E+03 -1 0965.E+04 -7.7516E*03 1.2879E+04 2.0391E+04

1.3196E+01 -7\5598E+0-1---5,.344,5E+01 8.8795E+01 1.4059E+02

9 3.55.50E-+.2 -5.6102E+\03 -9.9091E+03 5.9657E+03 6.1114E+03

2.4511E+00 -3-.8681E±.01 .4.83215+01 4.1132E+01 4.2136E+01

10 -1.6060E.+02 -2.2382E+03 -4.1690E+03 2.0776E+03 3.4903E+03\ \ / /
-1.073E+0,0 -1/5"4-3,2E+01 -2.8744E+01 1.4325E+01 2.4065E+01

11 \-1.66695E+02 -22391E+03 -4.36295+03 2.0724E+03 3.50025+03
\ 1.- .,93E.\+o00 -1.5438E+01 -3.0081E+01 1.4288E+01 2.4133E+01

1.68005+02 -2.2306E+03 -4.3305E+03 2.0626E+03 3.4796E+03
•18,•+oo -1.5379E+01 -2.9858E+01 1.4221E+01 2.3991E+01

13ý -,ý7336E+00 -3.8120E+03 -1.7626E+03 3.80735+03 7.1819E+03

-3.2637E-02 -2.62835+01 -1.2153E+01 2.6250E+01 4.9517E+01

14 -9.2607E+02 -4.8442E+03 -2.9084E+03 3.9182E+03 1.2963E+03
-6.3851E+00 -3.3400E+01 -2.0053E+01 2.7015E+01 8.9378E+00

15 1.3601E+01 -5.6093E+03 -5.5665E+03 5.6229E+03 1.5033E+03
9.3774E-02 -3.8674E+01 -3.8379E+01 3.8768E+01 1.0365E+01
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Table 2-267. Load Case 114, Fire at 120 Minutes, 100°F, Maxi,mum Decay Heat, 
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-165A 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

5.7953E+02 -6.3213E+02 3.7699E+02 1.2117E+03 1.68~2E+03 

3.9957E+00 -4.3584E+00 2.5993E+00 8.3541E+00 ~t633E+01 

6.2449E+02 -6.1099E+02 1.0170E+02 1.2355E+03 ~.32~g)03 
4.3057E+00 -4. 2126E+00 7. 0118E-01 8. 518~e'\9,.~4E+00 

1. 7177E+03 -2.23 94E+03 -1. 0006E+03 3. 9570E+03 7,",06'7"+:~ 
1.1843E+01 -1.5440E+01 -6.8989E+00 2.7283E~Q1 5~515E+~ 

1.0374E+03 -1.3804E+03 -4. 0636E+02 67-8E+0~4. 7J5E+03 , ~2.41} " 1 I 

7.1529E+00 -9. 5175E+00 -2. 8017T 1~70E-~~./). 2974E+01 

5.6269E+02 -6. 0603E+02 3. 836'6E+OQ 1.168~+03 1,i,59E+03 
3.8796E+00 -4.1784E+00 2.6456E+ob 8.0580E'+00~.1141E+01 

4.6900E+02 -7.0346E+02~91E+0~03 1.4838E+03 
3.2336E+00 -4.8502E+00~:~~84E+00--8~.8E+00 1.0230E+01 

1.7818E+03 -9. 88'1~'2~-;L 7E~03 1.1663E+04 2. 2816E+04 
/ 1" 

1.2285E+01 781(:8+,01 ~E+01 .8.0415E+01 1.5731E+02 

1.9140E+03 ~.0965EIo4 -7.7516;;:~03 1.2879E+04 2.0391E+04 
1. 3196E+01 -7'.~8E+O-1~-.5 .. 3445E+01 8. 8795E+01 1.4059E+02 

3.555'OE+-0-2 -5. 610QE+~9 ~lE+03 5. 9657E+03 6.1114E+03 
/. .......... " /, 2. ~511E+00 -3'",8681E+~-6. 8321E+01 4.1132E+01 4. 2136E+01 

-1.6~fO*2.~03 -4.1690E+03 2.0776E+03 3.4903E+03 
-1.107,\E+0,e ?/5'4-3~E+01 -2. 8744E+01 1.4325E+01 2. 4065E+01 

11 -1.6669E+02 -2.2391E+03 -4.3629E+03 2.0724E+03 3.5002E+03 
~;: .14'93E\~./,21. 5438E+01 -3. 0081E+01 1.4288E+01 2. 4133E+01 

1'2 \. "':6,8~02 -2. 2306E+03 -4. 3305E+03 2. 0626E+03 3. 4796E+03 
~ ~ -1\1~8J~+00 -1.5379E+01 -2.9858E+01 1.4221E+012.3991E+01 

-3.2637E-02 -2.6283E+01 -1.2153E+01 2.6250E+01 4.9517E+01 
~~> ~~336E+00 -3.8120E+03 -1.7626E+03 3.8073E+03 7.1819E+03 

. 14 -9.2607E+02 -4.8442E+03 -2.9084E+03 3.9182E+03 1.2963E+03 

I 2-564 AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

• 

• 



16 -5.7560E+02
-3.9686E+00

17 -4.3342E+02
-2.9883E+00

18 1.1931E+00
8.2260E-03

19 2.1149E+01
1.4582E-01

20 6.5883E+01
4.5425E-01

21 5.7981E+02
3.9977E+00

22 1.9962E-01
1.3763E-03

23 -5.7699E+01
-3.9782E-01

24 -2.1790E-01
-1.5024E-03

25 -7.0684E+00
-4.8735E-02

-6.8509E+03
-4.7235E+01

-5.9675E+03
-4.1144E+01

-1.6333E+02
-1.1261E+00

-5.9633E+01
-4.1116E-01

-1.0086E+02
-6.9540E-01

-6.9029E+02
-4.7594E+00

-1.4641E+03
-1.0095E+01

-3.6722E+03
-2.5319E+01

-6.5730E+02
-4. 5319E+-0.0

-6.8731E+02
-4.7388E+00

8. 1563E+02
5.6236E+00

-1. 5192E+02
-i. 0475E+00

7 . 4162E+01
5. 1133E-01

-1.2246E+02
-8.4434E-01

4. 0431E+03
2. 7876E+01

4.8955E+013
3.3754E+0111

8. 0806E+02

6.2753E+03 3.9188E+03
4.3267E+01 2.7019E+01

5.5340E+03 2.1640E+03
3.8156E+01 1.4920E+01

1.6453E+02 3.0134E+01
1.1344E+00 2.0776E-01

8.0782E+01 1.2-206E+02
5.5697E-01 8'i4lr ý>Ol

1. 6674E+02 1\K3054E+02
1.1496E+00 9001E-0,1

1.2701E•E÷03 '.16 02E+03>
8/'7571E+00 9.37,84E+00o

1.4643E+03 3.5605E+02
1.>096E+0-1 ,2.45/49E+00

3 . 6 14 5E-+-0,3---6. 9 011 E+ 01
-- 2.4921E+01 4.7582E-01

6.7 0 8E+ 02 3.0263E+02
4.5'3'04E+00 2.0866E+00

> 7.6984E+02 3.2958E+02
5.3079E+00 2.2724E+00
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Allowable Stress for Load Case 114

0
LOC Tmax

(deg_F)
Tave
(degF)

Sm

(ksi)
Sy

(ksi)
Su

(ksi)

1
2
3
4
5
6
7
8
9

10

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

604.51
617.28
651.23
661.89
606.37
618.39
630.35
654 .92
667.35
718.62
724 .90
718.42
687.52
684.59
705 .43
644 .72
630.22
608 .44
607 .56
609.46
623 .13
628.93
661.86
593.78
591.18

600.52
608.68
639.46
657.71
602.37
610.06
626.75
649.48
662.60
706.94
713.61
706.71
675.01
662.01
679.62
635.10
624.92
607.33
605.76
607.40
621.50
626.44
653.77
590 .77<
589.55

16.40
16.40
16.40
16.10
16.40
16.40
16.40
16.40
16.10
16.00
16.00
16.00
16.10

16.10
16.10

16.40
16.40
16.40
16.40
16-.0-

18.40
18.40
18.40
18.00
18.40
18.40
18.40
18.40
18.00
17.60
17.60
17.60
18.00
18. 00'
18.00
18. 40

59.20
>59.20
59.20
59.20
59.20

0
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LOC 

1 

2 
3 
4 

5 

6 

7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

I 2-566 

Allowable Stress for Load Case 114 

604.51 
617.28 
651.23 
661.89 
606.37 
618.39 
630.35 
654.92 
667.35 
718.62 
724.90 
718.42 
687.52 
684.59 
705.43 
644.72 
630.22 
608.44 
607.56 
609.46 
623.13 
628.93 
661.86 
593.78 
591.18 

600.52 
608.68 
639.46 
657.71 
602.37 
610.06 
626.75 
649.48 
662.60 

Sm 
(ksi) 

16.40 
16.40 
16.40 
16.10 
16.40 
16.40 
16.40 
16.40 
16.10 

Sy 
(ksi) 

18.40 
18.40 
18.40 
18.00 ' 
18.40 
18.40 
18.40 
18.40 
18.00 

Su 
(ksi) 

59.20 
59.20 
59.20 
59.20 
59.20 
59.20 
59.20 
59.20 
59.20 

706.94 16.00 17.60 59.20 
713 . 61 16 . 00 1 7 . 6 0 5'~2 0 
706.71 16.00 17.60 <59.2-0 

675.01 16.10· 18.001],9.20 
662.01 16.10 18.~0 5§~~0 
679.62 16.10 18.\00 59.~0 
635.10 16.40 18.40 59.20 

~~U! ~~::~ ~H~· ~.~~ 
621.50 ~6.40 18~40 59.20 
626.44/16.AO 18.<40 59.20 

/ " 653.77 ~6.10 18.00 59.20 
( I. 

590.77 1'70'40 19. 4'~ 59.20 
589.55 17 .40~4'0 59.20 
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Table 2-268. Load Case 115, Fire at 150 Minutes, 1000F, Maximum Decay Heat,
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 6.4277E+02 -7.3030E+02 6.8779E+01 1.3731E+03 2.15,62E+03
4.4317E+00 -5.0352E+00 4.7421E-01 9.4669E+00 1.4866E+01

2 6.6972E+02 -1.0354E+03 -3.5857E+01 1.7051E+03 <2.57<96E)+0'3
4.6176E+00 -7.1386E+00 -2.4723E-01 1.1756E+O.1 1\7785E+0-1

1.5057E+03 -1.9920E+03 -6.5995E+02 3.4978E+03 7\.O10'5E+03

1.0382E+01 -1.3735E+01 -4.5502E+00 2.4116E+01 4.8,336E,01

4 1.2299E+03 -1.6263E+03 -4.4095E+0 I2 \2.8\56N2E+03 5.66ý17E+03
>,8.4799E+00 -1.1213E+01 -3.0402E+00 93E+

76.2450E+02 -7.0106E+02 7 20035+01 1.325,6E+03 2/0678E+03
4.3057E+00 -4.8337E+00 4.96414 '-"-0k 9.1394'Et--0I-1.4257E+01

6 6.5111E+02 -9.3251E+02 4.326ýE+01 1.583 6E03 2.3483E+03. /
4.4892E+00 -6.4294E+00 .9828E-01----•-.091-9E+01 1.6191E+01

7 3.7719E+03 -1.43,1/7Eý+04 -.3.63'43Eý+03 1.8089E÷04 3.5669E+04
2.6006E+01 -9.8715E-+,-i01 -2.5057,E+01 1.2472E+02 2.4593E+02

8 3.8039E+03 <1 5775E.+04 -8.5255Ei-03 1.9579E+04 3.1117E+04
2.6227E+01 -1X0877E+0"2-5-.878'1+01 1.3499E+02 2.1454E+02

9 5.93/2/9E-+EO2 -8.1.37'6E+0\3-,1.1349E+04 8.7309E+03 1.0371E+04
4.0906E+00 -5%6107\E+01 27.8248E+01 6.0197E+01 7.1503E+01

10 -3. 8776E5±02 -2.903ý1+03 -4.2077E+03 2.5153E+03 3.5661E+03
-2.67355÷00 -2 *&001-6E+O1 -2.9011E+01 1.7342E+01 2.4587E+01

11 -3.9710+02 -28986E+03 -4.4278E+03 2.5015E+03 3.5440E+03

\-2.73J79E\±O -1.9985E+01 -3.0529E+01 
1.7247E+01 2.4435E+01

1-2 9616E+02 -2.8931E+03 -4.3955E+03 2.4969E+03 3.5315E+03
-2.731.4±E00 -1.9947E+01 -3.0306E+01 1.7215E+01 2.4349E+01

1 3 -_5).7289E+02 -4.1369E+03 -2.12545+03 3-.5640E+03 7.06555+03
-3.9499E+00 -2.8523E+01 -1.4654E+01 2.4573E+01 4.8715E+01

14 -9.4065E+02 -5.1744E+03 -3.1838E+03 4.2338E+03 1.6427E+03
-6.4856E+00 -3.5677E+01 -2.1952E+01 2.9191E+01 1.1326E+01

15 1.2095E+01 -5.9979E+03 -5.9562E+03 6.0100E+03 1.8639E+03
8.3393E-02 -4.1354E+01 -4.1067E+01 4.1438E+01 1.2851E+01
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Table 2-268. Load Case 115, Fire at 150 Minutes, 100°F, Maximum Decay Heat, 
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-165A 

Location 

1 

2 

Stress (psi/MPa) 

Pm Pb 

6.4277E+02 -7. 3030E+02 6. 8779E+01 1.3731E+03 2.15.62E+03 
4.4317E+00 -5.0352E+00 4.7421E-01 9.4669E+00 1.4866E+01 

3 

6.6972E+02 -1.0354E+03 -3.5857E+01 1.7051E+03 ~57~g)03 
4.6176E+00 -7.13 86E+00 -2.4 723E-01 1. 175 {'O.l 1'.77 85E+0;t 

1.5057E+03 -1.9920E+03 -6. 5995E+02 3. 4978E+0~7"~'5E+~~ 
1.0382E+01 -1.3735E+01 -4. 5502E+00 2. 4116E).Q1 4 ~8336'E+~ 

1.2299E+03 -1.6263E+03 -4.4095E+02 ~6~E+0~5.6~7E+03 4 

5 

6 

7 

8 

9 

10 

~2.851 " \ I 

.8.4799E+00 -1.1213E+01 -3. 04070f 1~93EV3. 9036E+01 

6.2450E+02 -7. 0106E+02 7. 200\3E+011 1.325,6E+03 2"'78E+03 
4.3057E+00 -4.8337E+00 4.964fE-0~ 9.1394Ef00~.4257E+01 

6.5111E+02 -9.3251E+02 ~6~E+0~03 2.3483E+03 
4.4892E+00 -6. 4294E+00 ~: ~~'28E-Oil:--L 091,9E+01 1.6191E+01 

3.7719E+03 -1. 43/1~3\'43E~03 1 ::a9E+04 3. 5669E+04 L ,,, 
2. 6006E+01 787(E+.01 ~E+01 1.24 72E+02 2. 4593E+02 

3. 8039E+03 ~. 5775Ela4 -8. 5255}Of-03 1.9579E+04 3.1117E+04 
2. 6227E+01 -1'.~7E+O'2~-.5 •. 878/IE+01 1.3499E+02 2.1454E+02 

5. 93~'9E+-0.2 -8 .137'6E+~1 ~9E+04 8. 7309E+03 1.0371E+04 
4. 0'906E+00':::-5'.,6107'E+~,:/17 .8248E+01 6. 0197E+01 7.1503E+01 

-3.~y6~2.~03 -4.2077E+03 2.5153E+03 3.5661E+03 
-2. 673\E+0{) !t'0'0.1-6E+01 -2. 9011E+01 1.7342E+01 2. 4587E+01 

11 -3.9710E+02 -2.8986E+03 -4.4278E+03 2.5015E+03 3.5440E+03 

~;.i3~9E\~21.9985E+01 -3.0529E+01 1.7247E+01 2.4435E+01 

1,2 \~9~~02 -2. 8931E+03 -4. 3955E+03 2. 4969E+03 3. 5315E+03 
~-173~4E+00 -1.9947E+01 -3.0306E+01 1.7215E+01 2.4349E+01 

13) '0~289E+02 -4.1369E+03 -2.1254E+03 3.5640E+03 7. 0655E+03 
-3.9499E+00 -2.8523E+01 -1.4654E+01 2.4573E+01 4.8715E+01 

14 -9.4065E+02 -5.1744E+03 -3.1838E+03 4.2338E+03 1.6427E+03 
-6.4856E+00 -3.5677E+01 -2.1952E+01 2.9191E+01 

15 1.2095E+01 -5.9979E+03 -5.9562E+03 6.0100E+03 
8.3393E-02 -4.1354E+01 -4.1067E+01 4.1438E+01 
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1.1326E+01 

1.8639E+03 
1.2851E+01 
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16 -6.3233E+02
-4.3598E+00

17 -4.8472E+02
-3.3421E+00

18 5.0736E+00
3.4981E-02

19 3.0518E+01
2.1042E-01

20 6.9068E+01
4.7621E-01

21 5.8658E+02
4.0444E+00

22 -9.0145E-01
-6.2153E-03

23 -5.5393E+01
-3 .8192E-01

24 -4.1739E-01
-2.8778E-03

25 -6.4851E+00
-4.4713E-02

-8.1542E+03
-5.6221E+01

-7.1372E+03
-4.9209E+01

-1.2824E+02
-8.8417E-01

-5.2960E+01
-3.6514E-01

-1.0232E+02
-7 .0546E-01

-6. 9892E+02
-4. 8189E+00

-1. 4824E+03
-1. 0221E+01

-3.7133E+03
-2 .5602E+01

-6. 0648E+02
-4. 1815E*-0.0

-5 .5488EX-t02

-1.0630E+03
-7.3288E+00

4.5424E+02
3.1318E+00

-1.1303E+02
-7.7932E-01

3 .3210E+01
2.2898E-01

-1.6833E+02
-1.1606E+00

4.0936E+03
2.8224E+01

4.9528E+013
/ I3.4149E+01o

8.040(4E+02

7.5218E+03 5.4286E+03
5.1861E+01 3.7429E+01

6.6525E+03 3.9023E+03
4.5867E+01 2.6905E+01

1.3331E+02 3.5399E+01

9.1915E-01 2.4407E-01

8.3478E+01 1.,0)39E+02
5.7556E-01 7/611,5•>01

1.7139E+02 1.434952E+02
1.1817E+00 9.8934E-01

1. 2855E\+03\1 13746E+03
\ \0

8$ý8632E+00\ 9 4j6E+OO

\1.4815E+03 3.7169E+02
1 30215E>0O 2.56'27E+00

3 . 6579E--±0.3---9/1075E+01
~-2-. 5220E+01 6.2794E-01

6 .0606E+02 6.1724E+02
4.1:7'86E+00 4.2557E+00

>5.4839E+02 6.9747E+01
3.7810E+00 4.8089E-01

0

0

0
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-568 

-6.3233E+02 -8.1542E+03 -1.0630E+03 7.5218E+03 5.4286E+03 
-4.3598E+00 -5.6221E+01 -7.3288E+00 5.1861E+01 3.7429E+01 

-4.8472E+02 -7.1372E+03 4.5424E+02 6.6525E+03 3.9023E+03 
-3.3421E+00 -4.9209E+01 3.1318E+00 4.5867E+01 2.6905E+01 

5.0736E+00 -1.2824E+02 -1.1303E+02 1.3331E+02 3.5399E+01 
3.4981E-02 -8.8417E-01 -7.7932E-01 9.1915E-01 2.4407E-01 

3.0518E+01 -5.2960E+01 3.3210E+01 8.3478E+01 1.1'039E+02 
2.1042E-01 -3.6514E-01 2.2898E-01 5. 7556E-01 <7(61~01 

-1.0232E+02 6.9068E+01 -1.6833E+02 1.7139E+02 1~4349E+02 

4.7621E-01 -7.0546E-01 -1.1606E+00 /" / 
1.1817E+00~8.934E-0.;L 

5.8658E+02 -6.9892E+02 4.0936E+03 1. 285~03 1. 3~E,\0~> 
'\. "-

4.0444E+00 -4.8189E+00 2.8224E+01 8~8~E+00,,\.47~6E+OD 

-9.0145E-01 -1.4824E+03 4. 9528E+0,3 <.. 4815E+03 3. 7169E+02 
-6.2153E-03 -1.0221E+01 3. 4149E{0!1 1~0215E;0-1...A. 56'~7E+00 

-5.5393E+01 -3.7133E+03 8.040~E+0~ 3.6~E~Q3~~075E+01 
-3.8192E-01 -2.5602E+01 5~5436E+00--2_.5220E+01 6.2794E-01 

-4.1739E-01 -6.0648E+02<:6.0~E+02~~02 6.1724E+02 
-2.8778E-03 ~ I / -4.1815E;I-·0.0 -4.1482E+00· 4.r'l'86E+00 4.2557E+00 

-6.4851E+00 -5. 5~'02\. ~E+005. 4839E+02 6.9747E+01 
-4.4713E-02 ,/ /'" I ~ 4.8089E-01 -3.825'7E+00 iJ-. 7932E+~O 3. 7810E+00 

V 
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Allowable Stress for Load Case 115

LOC Tmax Tave Sm Sy Su
(deg _F) (degF) (ksi) (ksi) (ksi)

1 604.93 600.00 17.40 19.40 59.20
2 621.00 611.04 16.40 18.40 59.20
3 636.02 621.67 16.40 18.40 59.20
4 658.37 648.47 16.40 18.40 59.20
5 606.69 601.85 16.40 18.40 59.20
6 622.04 612.38 16.40 18.40 59.20
7 636.78 633.30 16.40 18.40 59 20
8 661.79 656.27 16.10 18.00 59.20
9 674.46 669.64 16.10 18.00 59.20

10 724.51 712.73 16.00 17.60 59.20
11 730.04 718.59 16.00 17.60 59\20
12 724.19 712.38 16.00 17.60 59.20
13 694.81 682.27 16.10 18.00 59.20
14 692.63 670.00 16.10 18.00 59%20
15 714.12 688.28 16.10 18.00 59.2,0
16 652.18 642.55 16.40 18140 59.20
17 637.33 632.10 16.40 18 .40 -- 5•9.20
18 613.48 612.27 16.40 18\.40 59.20
19 613.09 611.16 16.40 18.40 59.20
20 615.12 612.98 16 4.0 18.40 59.2,0
21 629.47 627.83 1,6.40 18 .40 59.20
22 635.42 632.88 /16-40 18 .40 59.20
23 668.76 660.58/ 16.10 18.00 59.20
24 599.58 596.15 1,\7 4/-0 19.4-? 59.20
25 594.52 592.72 17.'40 19.4,0 59.20
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Table 2-269. Load Case 116, Fire at 180 Minutes, 100'F, Maximum Decay Heat,
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 6.6658E+02 -7.7393E+02 -1.2253E+02 1.4405E+03 2.38-56E+03

4.5959E+00 -5.3361E+00 -8.4480E-01 9.9320E+00 1.6448E+01

2 7.0302E+02 -1.2334E+03 -1.1769E+02 1.9364E+03 <.20<\1E)+03

4.8471E+00 -8.5038E+00 -8.1143E-01 1.3351E+0.1 2\2071E+0i

3 1.3308E+03 -1.7835E+03 -4.2624E+02 3.11447E+03\6,.\254'6E+031

9.1758E+00 -1.2297E+01 -2.9388E+00 2.1473E+01 4.3,124E+01

4 1.2952E+03 -1.7124E+03 -4.3936E+02 3.007'6E+03 5.9663E+03

8.9302E+00 -1.1806E+01 -3.0293E+0'0 2.0737E+01 4.1136E+01

6.4750E+02 -7.4341E+02 -1.214 1.3909E+03 2/2892E+03.

4.4644E+00 -5.1256E+00 -8.37313E-0k 9.5900E+O--1.5783E+01

6 7.3772E+02 -1.0450E+03 -3-98 2,E+01 1.ý78275E+03 2.8016E+03
5.0864E+00 -7.2049E+00 -2.7458E-0f1-- -.21'+01 1.9316E+01

7 4.7637E+03 -1.64,1'4E+0O4 -4\004125+03 2.1177E+04 4.1734E+04

3.2845E+01 -1.11317E+,02 -2.7587,E+01 1.4601E+02 2.8774E+02

4.7206E+03 .*8016E)+4 -8.8047E5403 2.2737E+04 3.6067E+04
3.2547E+01 -1\2422E+0"2-.6,.070,6E+01 1.5677E+02 2.4867E+02

4.5o205E+0o--6-4253E+01 28.2672E+01 6.9174E+01 8.5278E+01

10 -4. 86\OOEs+O02 7-
3 .22 OlE+O3 -4.21515+03 2.7341E+03 3.5967E+03

-3.3508E+0-0 -2,22,0/2E+01 -2.9062E+01 1.8851E+01 2.4798E+01

11 -4.986E+02 .3 2103E+03 -4.4406E+03 2.7114E+03 3.5531E+03
2 -3.43,95E\00 ,2.2134E+01 -3.0617E+01 1.8695E+01 2.4498E+01

12 -•49773E+02 -3.2058E+03 -4.4199E+03 2.7081E+03 3.5441E+03
-3\431Z/E+00 -2.2103E+01 -3.0474E+01 1.8672E+01 2.4435E+01

13 -,78691E+02 -4.3936E+03 -2.1966E+03 3.6067E+03 7.1723E+03
-5.4255E+00 -3.0293E+01 -1.5145E+01 2.4868E+01 4.9451E+01

14 -9.7748E+02 -5.4199E+03 -3.3159E+03 4.4425E+03 1.8778E+03
-6.7395E+00 -3.7369E+01 -2.2862E+0i 3.0630E+01 1.2947E+01

15 1.1535E+01 -6.3007E+03 -6.2586E+03 6.3122E+03 2.1192E+03

7.9530E-02 -4.3442E+01 -4.3151E+01 4.3521E+01 1.4612E+01
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Table 2-269. Load Case 116, Fire at 180 Minutes, 100°F, Maximum Decay Heat, 
Maximum Insolation, Hypothetical Accident Conditions of Transport - Model AOS-165A 

Stress (psi/MPa) 

Location Pm Pb 

2-570 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

6.6658E+02 -7.7393E+02 -1.2253E+02 1.4405E+03 2.3856E+03 
/. 

4.5959E+00 -5.3361E+00 -8.4480E-Ol 9.9320E+00 ~6448E+Ol 

7.0302E+02 -1.2334E+03 -1.1769E+02 1.9364E+03 ~.20~g)03 
4.8471E+00 -8. 5038E+00 -8.1143E-Ol 1. 3351E+0.1 2\..~lE+0J: 

1.3308E+03 -1.7835E+03 -4. 2624E+02 3 .114~0~'. 254'6E+~3 
" " " 9.1758E+00 -1.2297E+Ol -2. 9388E+00 2 .1473E+Q\ 4. 3.124E+Ol 

1.2952E+03 -1.7124E+03 -4. 3936E+02 67-6E+03 5. 9J3E+03 ~ ~3.00) " \ I 
8.9302E+00 -1.1806E+Ol -3. 029

Z
3E+0

1

0 2~37EV4. /6E+Ol ' 

6.4750E+02 -7. 4341E+02 -1.2145E+OQ 1.390.9E+03 2/.2892E+03 
4.4644E+00 -5.1256E+00 -8. 373\3E-0~ 9. 5900E+(}Q-----l. 5783E+01 

7.3772E+02 -1.0450E+03 ~21E+0~03 2.8016E+03 
5.0864E+00 -7.2049E+00~:~:·58E-Ol---l~rE+01 1.9316E+Ol 

4.7637E+03 -1.64d~~~~~E+0~ 2.1177E+04 4.1734E+04 
3 .284 5E+01 7t3 (E+.02 ~~1. 46 01E+02 2 .877 4E+02 

4.7206E+03 ~.8016EIa4 -8.8047J+03 2.2737E+04 3.6067E+04 
3.2547E+Ol -1'. 2422E+0·2--·6_. 070.6E+Ol 1.5677E+02 2. 4867E+02 

7.13,6'6E:t:-0.2 -9 .SQE+~'l ~lE+04 1.0033E+04 1.2368E+04 
/. ............. " /, 4 .,\05E+00 -6-.~~-8. 2672E+01 6. 9174E+Ol 8. 5278E+Ol 

-4. 86\00~-3 .2201,+03 -4. 2151E+03 2. 7341E+03 3. 5967E+03 
-3. 350\E+0{) 1.:'2'2.00::2E+Ol -2. 9062E+Ol 1.8851E+Ol 2. 4798E+Ol 

11 -4.9886E+02 S3.2103E+03 -4.4406E+03 2.7114E+03 3.5531E+03 
~ 43~ 5E\~~- 2 .213 4E+ 0 1 -3.0 617E+01 1. 869 5E+01 2 .449 8E+01 

"'~2 -4.9~~02 -3.2058E+03 -4.4199E+03 2.7081E+03 3.5441E+03 
~ ~ -3\431~~+00 -2.2103E+Ol -3.0474E+Ol 1.8672E+Ol 2.4435E+Ol 

"t~>' ~691E+02 -4.3936E+03 -2.1966E+03 3.6067E+03 7.1723E+03 
-5.4255E+00 -3.0293E+Ol -1.5145E+Ol 2.4868E+Ol 4.9451E+Ol 

14 -9.7748E+02 -5.4199E+03 -3.3159E+03 4.4425E+03 1.8778E+03 
-6.7395E+00 -3.7369E+01 -2.2862E+Ol 3.0630E+Ol 1.2947E+Ol 

15 1.1535~+01 -6.3007E+03 -6.2586E+03 6.3122E+03 2.1192E+03 
7.9530E-02 -4.3442E+01 -4.3151E+Ol 4.3521E+01 1.4612E+01 

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

• 

• 

• 



16 -6.1935E+02
-4.2703E+00

17 -4.9876E+02
-3.4388E+00

18 7.5902E+00
5.2332E-02

19 3.5566E+01
2.4522E-01

20 7.0635E+01
4.8701E-01

21 5.8440E+02
4.0293E+00

22 -1.1332E+00
-7.8129E-03

23 -5.5662E+01
-3.8378E-01

24 -3.5464E-01
-2.4452E-03

25 -5.9820E+00
-4.1244E-02

-8.8329E+03
-6.0901E+01

-7.7413E+03
-5.3374E+01

-1.1188E+02
-7.7140E-01

-5.0689E+01
-3.4949E-01

-1.0337E+02
-7.1272E-01

-6.9903E+02
-4.8197E+00

-1.4911E+03
-1.0281E+01

-3.7550E+03
-2.5890E+01

-6.1170E+02
-4. 2176E+0K0

-4. 5246E* 02

-1.1942E+03 8.2136E+03 5.9923E+03
-8.2339E+00 5.6630E+01 4.1315E+01

3.0344E+02 7.2425E+03 4.8460E+03
2.0922E+00 4.9935E+01 3.3412E+01

-9.4375E+01 1.1947E+02 3.6020E+01
-6.5069E-01 8.2373E-01 2.4835E-01

1.8447E+01 8.6255E+01 1.0,715E+02
1.2719E-01 5.9471E-01 76387,7¶>01

-1.8493E+02 1.7401E+02 1\5450E+02
-1.2751E+00 1.1997E+00 1i. 0653E+00

4.1224E+03' 1.2834E\+-03 11.3695E+03>
2.8423E+01 8./8489E+00 9.44\23E+0.,

5.0136E+03 <1.4\90E+03 3.7872E+02
3.4568E+0'1 .0273E+-1- 2.61/'12E+00

8. 510(4E+0'2 3 . 6993 E+.0.3-9./4873E+01
5.\86717E+00-2- 5506E+01 6.5412E-01

-6.o683E+0- 26. 1135E+02 7.7055E+02
-41839E+00 4.2',151E+00 5.3127E+00

X3024.4648E+02 3.9900E+01
_3 0856,E+I0 3.0784E+00 2.7510E-01
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Allowable Stress for Load Case 116

LOC Tmax Tave Sm Sy Su
(degF) (degF) (ksi) (ksi) (ksi)

1 605.02 599.65 17.40 19.40 59.20
2 622.72 612.20 16.40 18.40 59.20
3 624.94 609.30 16.40 18.40 59.20
4 653.74 640.61 16.40 18.40 59.20
5 606.73 601.49 16.40 18.40 59.20

6 623.81 613.57 16.40 18.40 59.20
7 640.47 637.26 16.40 18.40 59.20
8 665.62 660.17 16.10 18.00 59.20
9 678.43 673.58 16.10 18.00 59.20

10 725.62 713.80 16.00 17.60 59.20

11 730.31 718.78 16.00 17.60 5,9'\2 0
12 725.30 713.47 16.00 17.60 59.2

13 698.66 686.16 16.10 18.00 5.20

14 697.81 675.29 16.10 18.00 59\20
15 720.45 694.66 16.10 18 '00 59.2'01
16 656.95 647.57 16.40 18: 0R 59.201

17 641.97 637.04 16.40 .1840 -5-9.20
18 618.88 617.62 16.4 1~.4 0 5.0
19 618.69 616.71 16.40 < 18.40 59.20;ý

20 620.76 618.59 16 4.0 18.40 59.2'0
21 634.78 633.16 1,6.40 18 40 59.20
22 640.53 638.05 /16.-ý\ 18.40 59.20
23 674.12 665.95 1/6.10 18.00 59.20
24 605.66 602.14 1,6,40 18.4-) 59.20

25 599.02 597.13 17.40 19.4,0 59.20
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LOC 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
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Allowable Stress for Load Case 116 
----------------------------------

Tmax 
(deg_F) 
-------

605.02 
622.72 
624.94 
653.74 
606.73 
623.81 
640.47 
665.62 

,678.43 
725.62 
730.31 
725.30 
698.66 
697.81 
720.45 
656.95 
641. 97 
618.88 
618.69 
620.76 
634.78 
640.53 
674.12 
605.66 
599.02 

Tave Sm Sy Su 
(deg_F) (ksi) (ksi) (ksi) 
-------

599.65 17.40 19.40 59.20 
612.20 16.40 18.40 59.20 
609.30 16.'40 18.40 59.20 
640.61 16.40 18.40 59.20 
601. 49 16.40 18.40 59.20 0 613.57 16.40 18.40 59.20 
637.26 16.40 18.40 59.20 
660.17 16.10 18.00 59.20 
673.58 16.10 18.00 59.20 
713.80 16.00 17.60 59.20 
718.78 16.00 17.60 5'~20 
713.47 16.00 17.60 <59.1-0 
686.16 16.10 18.001]9.20 
675.29 16.10 1 8 . SP 5'9"'--2 0 
694.66 16.10 18 'ro 59.2'0 
647.57 16.40 18.40 59.20 
637.04 16.40 1,8 . ~ 0 59 . 2 0 
617.62 16.40 18,.40 59~ , '-.l 
616.71 16.40 18.40 59.20 . 

6 3 3 . 16 . }-6 . 4 0 18",4 0 

638.05/t~_~ 18.40 
665.95 ~6.10 18.00 

( I. 
59.20 602.14 l'6v AO 18. 4'~ 

597.13 17.40~4'0 59.20 

'-
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Table 2-270. Load Case 301, 30-ft. Head-On Drop,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Locati on Sigma-1 Sigma_2 Sigma_3 Pm Pb

1 -5.3589E+01 -3.8128E+03 -8.1400E+02 3.7592E+03 1.74,16E+03
-3.6948E-01 -2.6289E+O*1 -5.6123E+00 2.5919E+01 128E01_

2.9106E+01 -4.7125E+03 -7.8313E+02 4.7416E+03 3
2.0068E-01 -3.2492E÷01 -5.3995E+00 3.2692E+0.1 9\1924E+00

3 1.0558E+01 -2.6737E+03 3.1340E+01 2.68427E+03 \4,.020'2E+01

7.2798E-02 -1.8434E+01 2.1608E-01 1.8507E+01 2.77185--Ol

4 5.1548E+01 -2.5964E+03 -1.3754E+02 <2.\649E+03 .18917E+01
3.5541E-01 -1.7901E+01 -9.4833E-'11 1.8257E÷01 5.6466E-01

5 1.9029E+01 -1.7292E+03 1.0463+02 1.70482E+03 2/4464E+02
1.3120E-01 -1.1922E+01 7.213 E-A0, 1 . 2 0 5 4'E+O- 1-1.6867E+00

6 6.8413E+01 -1.3872E+03 -4.7712E+01 1ý.45565 03 1.3845E+02
4.7169E-01 -9.56465+00<--.3.28965-0i1---- :.003,6E5+01 9.5458E-01

7 2.6399E÷03 -7.3i98/1E+ý03 -1.94'575ý+03 1.0038E+04 1.2241E+04
I \ \

1.8201E+01 -5.100O8E-+.01 -1.3415,E+01 6.9209E+01 8.4396E+01

8 1.3651E+03 /~4.0179E)+03 -1.2152EI-03 5.3830E+03 8.3720E+03
9.4123E+00 -2\.7702E+0-1°--8..378/2E+00 3.7115E+01 5.7723E+01

9 -4.16,515+--2 -2.089"4E+03 -1.4121E+03 1.6728E+03 2.1516E+03
-2.87/17E+00-1--1.4406oE+01 o 9.7360E+00 1.1534E+01 1.4835E+01

10 -3.34.56E+,00 -8.4683E+02 -1.0799E+01 8.4348E+02 2.7021E+01
-2.3067E-0,2 -5/8387/E+00 -7.4453E-02 5.8156E+00 1.8630E-01

11 -1.5832E+00 -6 73295+02 -1.6293E+01 6.7170E+02 5.0604E-01
-1.09i16A~02 L4.*6421E+00 -1.1233E-01 4.6312E+00 3.4890E-03

1"2 7.5,8165-01 -5.9586E+02 -1.7721E+01 5.9510E+02 2.8948E+00
-\.2273"E-03 -4.1083E+00 -1.2218E-01 4.1031E+00 1.9959E-02

13 4.0545E+02 -7.3324E+02 7.0264E+ .01 6.2779E+02 5.2596E+02
-7.2708E-01 -5.0555E+00 4.8445E-01 4.3285E+00 3.6264E+00

14 2.8147E+02 -4.0222E+02 1.1507E+02 6.8369E+02 2.9360E+02
1.9407E+00 -2.7732E+00 7.9339E-01 4.7139E+00 2.0243E+00

15 2.1218E+02 -3.1219E+02 1.7945E+02 5.2436E+02 9.1244E+02
1.4629E+00 -2.1525E+00 1.2373E+00 3.6154E+00 6.2910E+00

\

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

2-573

• 

• 

• 

Table 2-270. Load Case 301, 30-ft. Head-On Drop, 
Hypothetical Accident Conditions of Transport - Model AOS-16SA 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

-5.3589E+Ol -3.8128E+03 -8.1400E+02 3.7592E+03 1.74d6E+03 
-3.6948E-Ol -2.6289E+Ol -5.6123E+00 2.5919E+Ol Y'008E+Ol 

2.9106E+Ol -4.7125E+03 -7.8313E+02 4.7416E+03 ~.33~~)03 
2.0068E-Ol -3. 2492E+Ol -5. 3995E+00 3. 269{O'~"~4E+~00 

1.0558E+Ol -2. 6737E+03 3.1340E+Ol 2. 6842E+03 4,.020'2E+Ol 
7.2798E-02 -1.8434E+Ol 2.1608E-Ol 1.8507E-:;:(H 2 :7,\8'E-Ol 

5.1548E+Ol -2.5964E+03 -1.3754E+02 ~7~E+0~R.1897E+Ol , ~2. 64) " "\ I 

3.5541E-Ol -1.7901E+Ol -9. 483~~i'lil 1~57E-~5. 6i66E-Ol 

1.9029E+Ol -1.7292E+03 1.046'\3E+OQ 1.7482E+03 2A464E+02 
1.3120E-Ol -1.1922E+Ol 7. 2137E-0~ 1. 2 o 54E"I-0-0 . 6867E+00 

6.8413E+Ol -1. 3872E+03 6'12E+0~03 . 1. 3845E+02 

4.7169E-Ol -9.5646E+00~:~~96E-Oi~.6E+Ol 9.5458E-Ol 

2.6399E+03 -7. 318~'t~'5-.7E+oll. 0038E+04 1.2241E+04 

1. B2 01E+ 0 1 )/0 (E+,Ol ~'7 6,92 09E+Ol B , 43 96E+ 01 

1.3651E+03 ~.0179.EIa3 -1.2152;:"1-03 5.3830E+03 8.3720E+03 
9. 4123E+00 -2,.~2E+O-l--.8_~~E+00 3. 7115E+Ol 5. 7723E+Ol 

-4.16S'lE:t-0.2 -2. 089'4E+~1. 4121E+03 . 1. 6728E+03 2.1516E+03 
/ '--..... " /, -2. 8717E+00 -1--.,4406E·+~-9. 7360E+00 1.1534E+Ol 1.4835E+Ol 

-3 . ~.56~/-8. ~02 -1.0799E+Ol 8. 4348E+02 2. 7021E+Ol 
\ \ / 

-2.306\E-0-:2 -5/8J·8?lE+00 -7. 4453E-02 5. 8156E+00 1.8630E-Ol 

11 -1. 5B32E+00 (o,7329E+02 -1. 6293E+Ol 6, 7170E+02 5, 0604E-Ol 
~~: 09.16E\~.~-4. 6421E+00 -1.1233E-Ol 4. 6312E+00 3. 4890E-03 

1-2 \>5,8~01 -5. 9586E+02 -1.7721E+Ol 5. 9510E+02 2. 8948E+00 
~ ~ -5\2i~3E-03 -4.1083E+00 -1.2218E-Ol 4.1031E+00 1.9959E-02 

"t~> '1~545E+02 -7.3324E+02 7.0264E+Ol 6.2779E+02 5.2596E+02 
-7.2708E-Ol -5.0555E+00 4.8445E-Ol 4.3285E+00 3.6264E+00 

14 2.8147E+02 -4.0222E+02 1.1507E+02 6.8369E+02 2.9360E+02 
1.9407E+00 -2.7732E+00 7.9339E-Ol 4.7139E+00 

15 2.1218E+02 -3.1219E+02 1.7945E+02 5.2436E+02 
1.4629E+00 -2.1525E+00 1.2373E+00 3.6154E+00 
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16 4.9561E+02
3. 4171E+00

17 5.0220E+02
3.4625E+00

18 1.5163E+03
1. 0454E+01

19 7.2047E+02
4.9675E+00

20 9.0643E+02
6.2496E+00

21 1.0504E+03
7.2422E+00

22 7.3628E+02
5.0765E+00

23 5.7001E+02
3.9301E+00

24 1.6846E+03
1.1615E+01

25 1.2277E+03
8.4650E+00

-1.5442E+02
-1.0647E+00

-6.6833E+01
-4.6080E-01

3. 6960E+01
2.5483E-01

-7.6998E+02
-5. 3088E+00

-7. 0345E+02
-4. 8501E+00

-1. 8428E+03
-1. 2706E+01

-2. 1034E+03
-1. 4502E+01

-1. 7509E+03
-1. 2072E+01

1.4540E+02
1. 0 0 25E-0

1.3"746E*01

2.4478E+02
1.6877E+00

3. 1050E+02
2. 1409E+00

-1.1951E+02
-8.2398E-01

-2.0752E+02
-1.4308E+00

-4.5076E+02
-3.1079E+00

8.0577E+00

5.5556E-02

-7.6203E+02
-5.2540E+00

-7.1265E+012

6.5004E+02 1.2749E+02
4.4818E+00 8.7901E-01

5.6903E+02 5.4738E+01
3.9233E+00 3.7740E-01

1.4793E+03 1.0619E+02
1.0199E+01 7.3214E-01

1.4905E+03 1.3,510E+03

1.0276E+01 9'f314-6E 00

1.6099E+03 2 0358E+03

1.1100E+01 1.4036E+00

2.8932E+03 4.1098E+03

1-9.3948E+001 2.08336E+01

<2.83\97E+03 3.0772E+03

1>ý95 7 9 E>0i 2 . 12'/7E + 01

2 .3 2\09 E+-i3---'4/ 4 26 2E+ 03
~-1-6002E+01 2.9276E+01

1.3 92'E +03 6.1954E+02

1.0'612E+01 4.2716E+00

> 1.2140E+03 1.5514E+03
8.3702E+00 1.0696E+01

0

0
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-574 

4.9561E+02 -1.5442E+02 2.4478E+02 6.5004E+02 1.2749E+02 
3.4171E+00 -1.0647E+00 1.6877E+00 4.4818E+00 8.7901E-01 

5.0220E+02 -6.6833E+01 3.1050E+02 5.6903E+02 5.4738E+01 
3.4625E+00 -4.6080E-01 2.1409E+00 3.9233E+00 3.7740E-01 

1.5163E+03 3.6960E+01 -1.1951E+02 1.4793E+03 1.0619E+02 
1.0454E+01 2.5483E-01 -8.2398E-01 1.0199E+01 7.3214E-01 

7.2047E+02 -7.6998E+02 -2.0752E+02 1.4905E+03 1.3'510E+03 
4.9675E+00 -5.3088E+00 -1.4308E+00 1.0276E+01 9(314-6UOO 

< V 9.0643E+02 -7.0345E+02 -4.5076E+02 1.6099E+03 2~0358E+03 

6.2496E+OO -4.8501E+00 -3.1079E+00 /.'- / 
1.1100E+01~'4,Q36E+M 

1.0504E+03 -1.8428E+03 8.0577E+00 2.893~~ 4."~~03~ 
7.2422E+00 -1.2706E+01 5.5556E-02 J!.'9,948E+01\. 83G6E+0.J: 

7.3628E+02 -2.1034E+03 -7. 6203E+OQ ~. 8~E+03 3. 07tE+03 
5.0765E+00 -1.4502E+01 -5.2540E{t 1':9579E';-0.1./2 . 12'17E+01 

5.7001E+02 -1. 7509E+03 -7. 126(E+OP 2 .3~~+.0.3 ______ ~462E+03 
3.9301E+00 -1.2072E+01 -409136E+00---J. .. 6002E+01 2.9276E+01 

1.4540E+02<:1.3~E+02~~03 1.6846E+03 6.1954E+02 

~ I / 1.1615E+01 1.0025E;r-0.0 9. 4585E-O!l. 1.0B12E+01 4.2716E+00 

1.2277E+03 1. 3'~"01 \ . 642 'E+O~1. 214 OE+03 1.5514E+03 
8.4650E+00 

/ /--...., I ~ 
1.0696E+01 9.47<::/2 §_.2692E+{~P 8.3702E+00 
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Table 2-271. Load Case 302, 30-ft. Side Drop + Slap-Down,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 1.7249E+03 -4.5683E+03 -1.7807E+04 1.6300E+04 4.00,06E+03
1.1892E+01 -3.1498E+01 -1.2278E+02 1.1238E+02 2.7883E+01

2 1.2218E+03 -7.0847E+02 -1.1213E+04 1.1744E+04 1 <567,E)0'3
8.4243E+00 -4.8847E+00 -7.7312E+01 8.0970E+O1 1\0044E+0 r

3 1.8760E+03 -5.2057E+03 -1.6194E+04 1.4823E+04 L.431\3E+03
1.2934E+01 -3.5892E+01 -1.1166E+02 1.0220E>0 3.0,553EýN01

4 1.2544E+03 -2.3954E+03 -9.0881E+03 9.394'4E+03 1 117,8E+03
8.6487E+00 -1.6516E+01 -6.2660E÷01@ 6.4772A401 7.7070E+00

5 1.6917E+03 -4.4663E+03 -1.75426E+04 1. 617,4E+04 4/1658E+03
1.1664E+01 -3.0794E+01 -1.20915E+02 1.1152E+ - 2.8722E+01

6 1.3303E+03 -5.8495E÷02 -. 0-96,7E+04 1ý.15385÷+04 1.4739E+03
9.1723E+00 -4.0331E+00 <-71.5612E÷O01Ž---.955,4E+01 1.0162E+01

7 2.2732E+03 4.7640E+02 2-7.50\12E+03 9.4973E+03 2.6841E+03
1.5673E+01 3.2847Es,00 1719,E+01 6.5482E+01 1.8506E+01

8 2.0667E+03 5.8112E+02 -8.4278E0-03 9.8992E+03 4.6051E+02\ /
1.4249E+01 4\.0067E+0-0--5,.810,8E+01 6.8252E+01 3.1751E+00

9 2.47325÷8-3 5.8ý73'5E÷0\2-7 -0344E+03 8.7286E+03 6.5261E÷02
1. 52E+01 4,0496E+00 4.8501E+01 6.0181E+01 4.4996E+00

10 4. 65.ý+03 2.54435±0 7.6034E+01 8.3718E+03 9.0583E+02
3.20885÷04l 1.,7'54/2E+01 5.2423E-01 5.7721E+01 6.2455E÷00

11 4.8550E+03 2.5698E+03 1.1910E+02 7.9730E+03 9.1356E+02
43.ý4,74E\-01 1.7718E+01 8.2116E-01 5.4972E+01 6.2988E+00

\1-,2 \4.6021E±03 2.5556E÷03 7.0324E+01 8.2804E÷03 9.1494E+02
3\17310E+01 1.7620E+01 4.8487E-01 5.7092E+01 6.3083E+00

13 2.9040E+03 1.5996E+03 -5.9038E+03 8.5640E+03 1.2137E+03

2.0022E+01 1.1029E+01 -4.0705E+01 5.9047E+01 8.3682E+00

14 1.7176E+03 -5.4970E+02 -7.8780E+03 8.7961E+03 2.9025E+03
1.1843E+01 -3.7900E+00 -5.4317E+01 6.0647E+01 2.0012E+01

15 6.4662E+02 -1.4733E+02 -5.8589E+03 6.5055E+03 7.5293E+02
4.4583E+00 -1.0158E+00 -4.0396E+01 4.4854E+01 5.1913E+00

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-575
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-271. Load Case 302, 30-ft. Side Drop + Slap-Down, 
Hypothetical Accident Conditions of Transport - Model AOS-16SA 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

1.7249E+03 -4,5683E+03 -1.7807E+04 1.6300E+04 4.0Q06E+03 
1.1892E+01 -3.1498E+01 -1.2278E+02 1.1238E+02 2.?~83E+01 

1.2218E+03 -7.0847E+02 -1.1213E+04 1. 1744E+04 ~45~~:;03 
8.4243E+00 -4.884 7E+00 -7. 7312E+01 8. 0970E+O,1 1'.0044E+0;t 

1.8760E+03 -5.2057E+03 -1.6194E+04 l'482~0~'~~E+~3 '" "- "-1.2934E+01 -3. 5892E+01 -1.1166E+02 1. 0220E+Q\3. O,\3E+01 

1.2544E+03 -2. 3954E+03 -9. 0881E+03 64'4E+03 i . 111)8E+03 , ~~.3~~ "- \ 
8.6487E+00 -1.6516E+01 -6. 266

Z
0E+M 6"Z72EV 7. j70E+OO 

1.6917E+03 -4.4663E+03 -1.75~2E+O~ 1.6174E+04 4/.1658E+03 
1.1664E+01 -3. 0794E+01 -1.209\5E+OQ 1.1152E"r-0-2---2. 8722E+01 

1.3303E+03 -5.8495E+02~61E+0~04 1.4739E+03 
9.1723E+OO -4.0331E+00 -V~12E~+oa---~~4E+01 1.0162E+01 

2.2732E+03 4.764~\7.50~2E+03 9.4973E+03 2.6841E+03 
,( "-

1.5673E+01 ~.::28(E+'00 ~£+01 6.5482E+01 1.8506E+01 

2.0667E+03 5.8112E~2 -8.4278E~03 9.8992E+03 4.6051E+02 
/ 

1.4249E+01 4'-. 0067E+O'O---5,. 81 O.8E+01 6.82 52E+Ol 3.17 51E+OO 

2.4J35E+-0.3 5 '~'5E+~7 ':::4E+03 8. 7286E+03 6. 5261E+02 
1.\52E+01'-.' .• 0496'E+~4. 8501E+01 6. 0181E+01 4. 4996E+00 

4.65~0~2.~03 7.6034E+01 8.3718E+03 9.0583E+02 
3.208\E+0-:r 1 !7'54~E+01 5. 2423E-01 5. 7721E+01 6. 2455E+00 

11 ~4. 8550E+~~ G.5698E+03' 1.1910E+02 7. 9730E+03 9.1356E+02 
3.~~4E\~1.7718E+Ol 8.2116E-01 5.4972E+01 6.2988E+00 

1~ 4.6~~03 2.5556E+03 7.0324E+01 8.2804E+03 9.1494E+02 
~ ~ 3\ 173.0'E+01 1.7620E+01 4. 8487E-01 5. 7092E+01 6. 3083E+OO '- "f~> ~~040E+03 1.5996E+03 -5.9038E+03 8.5640E+03 1.2137E+03 

2.0022E+01 1.1029E+Ol -4.0705E+01 5.9047E+01 8.3682E+OO 

14 1.7176E+03 -5.4970E+02 -7.8780E+03 8.7961E+03 2.9025E+03 
1.1843E+Ol -3.7900E+00 -5.4317E+Ol 6.0647E+01 

15 6.4662E+02 -1.4733E+02 -5.8589E+03 6.5055E+03 
4.4583E+OO -1.0158E+00 -4.0396E+01 4.4854E+01 

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

2.,o012E+Ol 

7.5293E+02 
5.1913E+OO 
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16 2.0680E+03
1.4259E+01

17 1.7125E+03
1. 1807E+01

18 4.3477E+02
2.9977E+00

19 1.5186E+03
1. 0471E+01

20 1.5308E+03
1.0554E+01

21 2.2478E+03
1.5498E+01

22 1.6272E+03
1.1219E+01

23 1.4173E+03
9.7719E+00

24 3.6153E+02
2.4926E+00

25 3.1647E+02
2.1820E+00

3. 2885E+02
2. 2673E+00

1. 6678E+02
1. 1499E+00

-3. 4990E+02
-2. 4125E+00

-1. 6891E+02
-1. 1646E+00

6. 8242E+02
4. 7051E+00

7. 1034E+02
4. 8977E+00

-2. 4893E+02
-1. 7163E+00

-1. 4823E+01
-1. 0220E-01

-1. 0719E+02
-7.3905E-0,1

-9 . 2,843E~t01

-7.7680E+03
-5.3559E+01

-7.7457E+03

-5.3405E+01

-4.5081E+03

-3.1082E+01

-8.1050E+03

-5.5882E+01

-6.7316E+03
-4.6413E+01

-6.5348E+03
-4.5056E+01

-9.2480E+013

-6.3762E1+081

-6. 971(3E+013

9.1744E+03 3.4983E+02
6.3255E+01 2.4120E+00

8.9593E+03 1.8385E+03
6.1772E+01 1.2676E+01

4.9428E+03 1.8063E+02
3:4080E+01 1.2454E+00

8.5048E+03 9.9"258E-02

5.8638E+01 6 /84 3-6'i00

<
7.9376E+03 9 26-19E+02

5.4728E+0' 
.85E0

8.4239E÷,03 5.Q359Eo02"

5ý'8081E+01 3.47'21E+o~o

1 0219E+04 4.6182E+02
7'>460E+0-1 -3. 18/4 1E+00

7. 8 641E+03-99 9024E +02
-5-.4221E+01 6.8274E+00

5 2914,+03 5.3725E+02
3.6'483E+01 3.7042E+00

>5.5852E+03 4.9776E+02
3.8508E+01 3.4319E+00

1 2-576
AOS Radioactive Material Transport Packaging System Safety Analysis Report

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

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-576 

2.0680E+03 3.2885E+02 -7.7680E+03 9.1744E+03 3.4983E+02 
1.4259E+01 2.2673E+00 -5.3559E+01 6.3255E+01 2.4120E+00 

1.71251;:+03 1.6678E+02 -7.7457E+03 8.9593E+03 1.8385E+03 
1.1807E+01 1.1499E+00 -5.3405E+01 6.1772E+01 1.2676E+01 

4.3477E+02 -3.4990E+02 -4.5081E+03 4.9428E+03 1.8063E+02 
2.9977E+00 -2.4125E+00 -3.1082E+01 3:4080E+01 1.2454E+00 

1.5186E+03 -1.6891E+02 -8.1050E+03 8.5048E+03 9.9'258E+02 
1. 04 71E+01 -1.1646E+00 -5.5882E+01 5.8638E+01 6-:843-6E+-00 < V 
1.5308E+03 6.8242E+02 -6.7316E+03 7.9376E+03 9~2619E+02 

1.0554E+01 4.7051E+00 -4.6413E+01 5.472 8,{0~3B 59E+60 

2.2478E+03 7.1034E+02 -6.5348E+03 8. 423~03 5. O~,-O~> 
" "-1.5498E+01 4.8977E+00 -4. 5056E+01 5~8~E+01~. 47'rE+O.o 

1.6272E+03 -2.4893E+02 -9. 2480E+0!3 <.. 0219E+04 4. 6182E+02 
1.1219E+01 -1.7163E+00 -6.3762E{0!1 7:-0460E;S-1/J .18~lE+00 

C I ~ / 1.4173E+03 -1.4823E+01 -6. 971?E+Op 7. 8641Et.0.3..........-9. 9024E+02 
9.7719E+00 -1. 0220E-01 -408065E+01~ .. ~01 6.8274E+00 

3.6153E+02 
. (~ 

5.3725E+02 -1. 0719E+02 -t9286E+Op~29~4'E+03 
2.4926E+00 -7.3905E;=o.O.1 -3.39 82E+Oll 3. 6'4'83E+01 3.7042E+00 

/ \"" ~ 3.1647E+02 -9.~843E~01 -S.2661E+03 5.5852E+03 4.9776E+02 
2.1820E+00 -6-:40Y3E~1 -tL.6310~~1 3.8508E+01 3.4319E+00 

V 

; 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-272. Load Case 303, 30-ft. Cg/Corner Drop,. Hypothetical Accident Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 4.8132E+02 -1.8769E+02 -2.0324E+03 2.2179E+03 1.74,82E+03
3.3186E+00 -1.2941E+00 -1.4013E+01 1.5292E+01 1./2/54E+01

3.9749E+02 1.0773E+02 -1.3510E+03 2.9202E+03 3.1184E 0

2.7406E+00 7.4278E-01 -9.3151E+00 2.0134E+0,1 2%1500E+00

3 5.2015E+02 -1.4902E+02 -1.6943E+03 2.2144E+03 2,.589\3E+02
3.5863E+00 -1.0275E+00 -1.1682E+01 1.5268E+1 1.7,853E,+ 00

4 2.9965E+02 -8.7296E+01 -9.2038E+02 •1757'0E+03 4.6)81E+01
2.0660E+00 -6.0188E-01 -6.3458-E+0'0 1.21145±01l 3.211'6E-01

5 9.2333E+02 -6.7235E+01 -8.8046/E±012 1.804.2E+03 7.8475E+01
6.3661E+00 -4.6357E-01 -6.07313E+0'0 1.243±-O- 5.4107E-01

6 3.4522E502 -1.6482E+02\-4.86'5.o+02 8.31725+02 1.0880E+02
2.3802Eo00 -1.1364E+00 -3.3543E+00--5.734,5E+00 7.5016E-01
3.0818E+02 1.2932+02 ,.4493E+034.4854E+03 8.0345E+02

2.1248E+00 8.9166E--01 -9.9444,E+00 3.0926E+01 5.5396E+00

8 3.8147E+02 -</2525E+02 -2.0200Eý0O3 2.1707E+03 4.6395E+02\ /

2.6301E+00 -1\5531E+000--i..392.8E+01 1.4966E+01 3.1988E+00

9 4 .17?2'Z+.2 -4.741IE+\02 -2.-0221E 03 2.4825E+03 5.3450E+02

2.8768E+00>3-.,2688'E+O0 -1.3942E+01 1.7116E+01 3.6852E+00

10~ \ 4.33"0 103 0 -1.9151E+02 2.5925E±03 1.1843E÷02
3.3324+00 7.49-34E-01 -1.3204E+00 1.7875E+01 8.1655E-01

3.4023E+02 6.1855E÷01 -2.3803E+02 2.1706E+03 5.2429E+01
2A\4-58E±00 4.2648E-01 -1.64125+00 1.49665+01 3.61485-01

1\2 3.346E02 2.3628E+01 -2.38875+02 1.5370E±03 3.5996Eo01
2\3N-8,E+. 0 1.6291E-01 -1.6469E+00 1.0597E+01 2.4818E-01

1I 3\ 3.7699E+02 -7.4358E+01 -2.0896E+02 1.3426E+03 7.3672E+02
2.5992E+00 -5.1268E-01 -1.4407E+00 9.2571E+00 5.0795E+00

14 4.2379E+02 8.1476E+01 -7.2541E+01 9.7591E+02 3.4486E+02
2.9219E+00 5.6176E-01 -5.0015E-01 6.7287E+00 2.3777E+00

15 2.5701E+02 1.2432E+02 -2.8684E+01 2.8569E+02 1.5188E+02
1.7720E+00 8.5714E-01 -1.9777E-01 1.9698E+00 1.0472E+00

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-577
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-272. Load Case 303, 30-ft. Cg/Corner Drop, 
Hypothetical Accident Conditions of Transport - Model AOS-16SA 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

4.8132E+02 -1.8769E+02 -2.0324E+03 2.2179E+03 1.74B2E+03 

3.3186E+OO -1.2941E+OO -1.4013E+01 1.5292E+01 ~~54E+01 

3.9749E+02 1.0773E+02 -1.3510E+03 2.9202E+03 ~.11~g)02 
2.7406E+OO 7. 4278E-01 -9. 3151E+OO 2. 013:?O'\2'\~OE+Og 

5.2015E+02 -1.4902E+02 -1.6943E+03 2.2144E+03 A'589~E+~2 " " "-3.5863E+OO -1.0275E+OO -1.1682E+01 1. 5268E+0\1. 7,853E'+OO 

2.9965E+02 -8. 7296E+01 -9. 2038E+02 Vs7'OE+03 4. 6~lE+01 
1 <,:-.75} " \ I 

2.0660E+OO -6. 0188E-01 -6. 345;?010 1~14ED3. 21I6E-01 

9.2333E+02 -6. 7235E+01 -8. 8086E+OQ 1. 80~2E+03J7. ~75E+01 
6.3661E+00 -4. 6357E-01 -6. 073\3E+ob 1. 2439E""0~!~~7E-01 
3.4522E+02 -1.6482E+02~'51E+0~02 1.0880E+02 
2.3802E+OO -1.1364E+00 -;3~43E~+00----5'~SE+00 7. 5016E-01 

3.0818E+02 1. 2J3~'t. 44'-2.,?E+03 4. 4854E+03 8. 0345E+02 

2 .1248E+00 /91(E-.01 ~E+OO 3. 0926E+01 5. 5396E+OO 

3.8147E+02 ~.2525E!a2 -2.0200''1-03 2.1707E+03 4.6395E+02 
2.6301E+OO -1'-. 5531E+O·0~-·L 392.8E+01 1.4966E+01 3.1988E+00 

4.1 U"4E+-0.2 -4 .S.'1E+~2 ::::lE+03 2. 4825E+03 5. 3450E+02 
/.. ............. '- /-

2. 8768E+00 -3"o.2688E'+~-1. 3942E+01 1.7116E+01 3. 6852E+00 

4. ~.32~ 1. ~02 -1.9151E+02 2. 5925E+03 1.1843E+02 \ ~.f'~2) / 
3.332\E+;s:o,a 7/l'9·3.4E-01 -1.3204E+00 1.7875E+01 8.1655E-01 

11 ~3.4023E+02 6.1855E+01 -2.3803E+02 2.1706E+03 5.2429E+01 
2.34S8E\00 4.2648E-01 -1.6412E+00 1.4966E+01 3.6148E-01 
~ . 

~2 ~ ~\ ~~:,~:~~ ~: ~~~~::~~ =~: ~!~~::~~ ~: ~~~~::~~ ~: ~~~~::~~ , "i~> J~699E+02 -7.4358E+01 -2.0896E+02 1.3426E+03 7.3672E+02 
2.5992E+00 -5.1268E-01 -1.4407E+00 9.2571E+00 5.0795E+OO 

14 4.2379E+02 8.1476E+01 -7.2541E+01 9.7591E+02 3.4486E+02 
2.9219E+OO 5.6176E-01 -5.0015E-01 6.7287E+00 2.3777E+OO 

15 2.5701E+02 1.2432E+02 -2.8684E+Ol 2.8569E+02 1.5188E+02 
1.7720E+00 8.5714E-Ol -1.9777E-Ol 1.9698E+00 1.0472E+OO 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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16 3.4446E+02
2.3750E+00

17 3.2677E+02
2.2530E+00

18 5.4436E+02
3.7532E+00

19 5.8322E+02
4. 0212E+00

20 4.8382E+02
3.3358E+00

21 4.4984E+02
3. 1015E+00

22 4.4436E+02
3.0638E+00

23 2.7282E+02
1.8810E+00

24 1.8168E+02
1.2527E+00

25 7.5926E+02
5.2349E+00

-1.0722E+02
-7.3927E-01

-1.3809E+02
-9.5208E-01

1. 0117E+02
6. 9751E-01

3.6595E+01
2. 5231E-01

1 . 4851E+02

1.0239E+00

-1.5370E+01
-1.0597E-01

-1.8093E+02
-1.2475E+00

-3.4767E+02
-2. 3971E+00

-3 .2454E+01
-2 .2377E-0,1

4 .3072Et01

-2.3123E+02
-1.5943E+00

-2.6730E+02
-1.8430E+00

-7.8578E+02
-5.4178E+00

-1.1119E+03
-7.6664E+00

-9.3228E+02
-6.4279E+00

-1.3407E+03
-9.2439E+00

-2.0073E+013
/ 1

-1 .3840E+0'1

-1. 800C7E+OIB

8.2677E+02 1.1652E+02
5.7004E+00 8.0337E-01

7.5173E+02 3.7808E+01
5.1830E+00 2.6067E-01

1.3674E+03 4.2326E+01
9.4276E+00 2.9183E-01

2.7637E+03 3.3,265E+02

1.9055E+01 2<'2933,5-E+0o0

2.4984E+03 6 0299E+02

1.7226E+01 4.1.574E+H

2.3167E\03 6.8542E+02

\ \
1/?,5973E+01 4.72%58E+00

K \217\40E+03 5.7628E+02
1\N9 90E+ 3.97'33E+00

1 .9606E+--03---3 . 1673E+02

-1-.3518E+01 2.1838E+00

3 53•7•E+02 3.6308E+01

2.43'91E+00 2.5033E-01

> 1.5673E+03 1.6046E+02
1.0806E+01 1.1063E+00

0

0

0
1 2-578

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-1 65 Transport Packages, Rev. B

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-578 

3.4446E+02 -1.0722E+02 -2.3123E+02 8.2677E+02 1.1652E+02 
2.3750E+00 -7.3927E-01 -1.5943E+00 5.7004E+00 8.0337E-01 

3.2677E+02 -1.3809E+02 -2.6730E+02 7.5173E+02 3.7808E+01 
2.2530E+00 -9.5208E-01 -1.8430E+00 5.1830E+00 2.6067E-01 

5.4436E+02 1.0117E+02 -7.8578E+02 1.3674E+03 4.2326E+01 
3.7532E+00 6.9751E-01 -5.4178E+00 9.4276E+00 2.9183E-01 

5.8322E+02 3.6595E+01 -1.1119E+03 2.7637E+03 3. 3'265E+02 
4.0212E+00 2.5231E-01 -7.6664E+00 1.9055E+01 2(29VO 

4.8382E+02 1.4851E+02 -9.3228E+02 
< .. 

2.4984E+03 6~0299E+02 

3.3358E+00 1.0239E+00 -6.4279E+00 1.7226~0~1574E+60 

4.4984E+02 -1.5370E+01 -1.3407E+03 2.316~03 6.8~,0~) " "-3.1015E+00 -1.0597E-01 -9. 2439E+00 :J!'5.973E+01~. 7268E+OD 

4.4436E+02 -1.8093E+02 -2. 0073E~013 ~.1 ~E+03 5. 76~8E+02 
3.0638E+00 -102475E+00 -1.3 840E(0)1 1':4990E~(,J.l.A . 97/bE+00 

2.7282E+02 -3.4767E+02 -1. 800~E+0~ 1. 9~E+_03 _______ /'673E+02 
1.8810E+00 -2.3971E+00 -102415E+01--L 3518E+01 2.1838E+00 

-3.2454E+01<:1.~E~OZ~~02 1.8168E+02 3.6308E+01 0., I / 1.2527E+00 -2.2377E;:-0.1 -1.2351E+00 2. 4-3'91E+00 2.5033E-01 

7.5926E+02 4. 3.~+01'\ .~9E+0~1. 5673E+03 1.6046E+02 
5.2349E+00 

/. /'\. I ~ 
1.1063E+00 2.969'7E-Gl1 p-. 3661E+~Q 1.0806E+01 

V 
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Table 2-273. Load Case 304, 30-ft. Head-On Drop at -400F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -7.5024E+01 -5.3380E+03 -1.1396E+03
-5.1727E-01 -3.6804E+01 -7.8572E+00

2 4.0749E+01 -6.5976E+03 -1.0964E+03
2.8095E-01 -4.5489E+01 -7.5593E+00

5.2629E+03 2.43,873E03

3.6287E+01 1.6811E+01

6.6383E+03 5,. 286<65E+0'3

4.5769E+0-1 1\ý2869E+0-1

3 .757 9E/+03 , 562 893E+01
2.5910E+81l 3 '8.8 0 6E--0 1

3 1.4782E+01 -3.7431E+03
1.0192E-01 -2.5808E+01

4. 3876E+01
3 0252E-01

4 7.2167E+01 -3.6349E+03 -1.9256E+02(3.707\1E+03
4.9757E-01 -2.5062E+01 -1.3277E+00 2.5559E+01

5 2.6641E+01 -2.4209E+03 I.4648E+02• 2.447,5E+03
1.8368E-01 -1.6691E+01 1.00969E+00 1.6875E'+O-1-

6 9.5779E+01 -1.9421E+03 - 67'947E+01 2.0379E 03
/./6.6037E-01 -1.3390E+01<-4/ 6 055E-0Il---1.405,IE+01

7 3.6958E+03 -1.03,5/7E+0ý4-2.72\39Eý+03 1.4053E+04
2.5482E+01 -7.1T411E-+,01 -1.8781,E+01 9.6893E+01

8 1.9112E+03 -ý. 6250.E+03 -1.7012Ezi-03 7.5362E+03
/

1.3177E+01 -3\ 8783E+0-1---1.172,9E+01 5.1961E+01

9 -5.83,11E+02 -2 '925E+03 1-.9769E+03 2.3420E+03
-4.0204E+00>-2,0168E+01 -1.3630E+01 1.6147E+01

10 -4.6838E+.00+.001 . 185 6503 -1.5118E+01 1.1809E+03
\-32294E-0'2 -8 ,37-4,IE+00 -1.0423E-01 8.1418E+00

11 -2.2164E+00 ý/-9 4260E+02 -2.2810E+01 9.4038E+02
-1.52,82EA02 6.4990E+00 -1.5727E-01 6.4837E+00

1-2 -1 8614E+00 -8.3420E+02 -2.4810E+01 8.3314E+02
-7\3.318,3E-03 -5.7516E+00 -1.7106E-01 5.7443E+00

13 4.)764E+02 -1.0265E+03 9.8369E+01 8.7891E+02
-1.0179E+00 -7.0778E+00 6.7823E-01 6.0598E+00

14 3.9406E+02 -5.6310E+02 1.6110E+02 9.5717E+02

"1. 1466E+02
1 1
7 ..9053E-01

3. 4250E+02
2.3614E+00

1.9383E+02
1.3364E+00

1. 7137E+04
1. 1815E+02

1.1721E+04
8 .0812E+01

3. 0122E+03
2. 0769E+01

3 .783 0E+01
2 .6083E-01

7. 0846E-01
4.8847E-03

4.0527E+00
2.7942E-02

7.3635E+02
5.0769E+00

4. 1104E+02
2.8340E+00

1.2774E+03
8.8074E+00

2 .7170E+00 -3.8825E+00 1. 1108E+00

2.5123E+02
1.7322E+00

6.5994E+00

7.3411E+02
5. 0615E+00

15 2.9705E+02 -4.3707E+02
2.0481E+00 -3.0135E+00
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Table 2-273. Load Case 304, 30-ft. Head-On Drop at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-16SA 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb' 

-7.5024E+01 -5.3380E+03 -1.1396E+03 5.2629E+03 2.4l83E+03 
/ 

-5.1727E-01 -3.6804E+01 -7.8572E+00 3.6287E+01 1.6811E+01 

4.0749E+01 -6. 5976E+03 -1.0964E+03 6. 6383E+03 0.86'g:)03 
2.8095E-01 -4. 5489E+01 -7. 5593E+00 4. 576?0.\1'.~9E+0;t 

1.4782E+01 -3. 7431E+03 4. 3876E+01 3. 7579E+03 5,. 628~E+~~ 
1.0192E-01 -2. 5808E+01 3. 0252E-01 2. 5910E~ln 3 :8.806)'~ 

7.2167E+01 -3.6349E+03 -1.9256E+02 ~7~E+0~i.1~6E+02 ~3.70} " \ I 

4.9757E-01 -2.5062E+01 -1.3277E+jO 2~59E~7.9053E-01 

2.6641E+01 -2. 4209E+03 1.46Z\8E+OP 2. 44 7'~+03J3. ~50E+02 
1.8368E-01 -1.6691E+01 1.0099E+00 1.6875E~0-~~~~4E+00 
9 . 577 9E+0 1 -1.9 421E+ 03 ~.91E+0~ 03 1. 9383 E+ 02 
6.6037E-01 -1.3390E+01 -~55E~-0~~'~/tE+01 1.3364E+00 

3.6958E+03 -1. 03/5~'2. 72'i39E+03 1.4053E+04 1.7137E+04 
/. \" 

2. 5482E+01 ?I411B+D1 -1. 8781~E+01 9. 6893E+01 1.1815E+02 

1. 9112E+03 ~. 62k.E103 -~:r03 7. 5362E+03 1.1721E+04 
1. 3177E+01 -3~. 8783E+Q-1--J.,.172,9E+01 5.1961E+01 8. 0812E+01 

-5.83/1"lE+-02 -2 ~~'9..E+~1.~9E+03 2. 3420E+03 3. 0122E+03 
-4. ~04E+OO'2-2"~V.!1. 3630E+01 1.6147E+01 2. 0769E+01 

-4. 68.38~/-1.1856E+03 '--1. 5118E+01 1.1809E+03 3.783 OE+01 
\ \ .,(. 

-3.229,\E-0'2 -8 !n·4iIE+OO -1.0423E-01 8.1418E+00 2. 6083E-01 

11 ~-2.\164~\00 ~.4260E+02 -2.2810E+01 9.4038E+02 7.0846E-01 
-1. 52'82E-~-6. 4990E+00 -1.5727E-01 6. 4837E+00 4. 8847E-03 

~2 -1.0~~00 -8.3420E+02 -2.4810E+01 8.3314E+02 4.0527E+00 
~ ~ -7\318,fE-03 -5.7516E+00 -1.7106E-01 5.7443E+00 2.7942E-02 

~~> '1~764E+02-1.0265E+03 9.8369E+01 8.7891E+02 7.3635E+02 
-1.0179E+OO -7.0778E+OO 6.7823E-01 6.0598E+OO 5.0769E+OO 

14 3.9406E+02 -5.6310E+02 1.6110E+02 9.5717E+02 4.1104E+02 
2.7170E+OO -3.8825E+OO 1.1108E+OO 6.5994E+OO 2.8340E+OO 

15 2.9705E+02 -4.3707E+02 2.5123E+02 7.3411E+02 1.2774E+03 
2.0481E+OO -3.0135E+OO 1.7322E+OO 5.0615E+OO 8.8074E+OO 
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16 6.9386E+02
4.7840E+00

17 7.0307E+02
4.8475E+00

18 2.1228E+03
1. 4636E+01

19 1.0087E+03
6.9544E+00

20 1.2690E+03
8.7495E+00

21 1.4705E+03
1.0139E+01

22 1.0308E+03
7.1071E+00

23 7.9801E+02
5.5021E+00

24 2.3584E+03
1.6261E+01

25 1.7188E+03
1.1851E+01

-2.1619E+02

-1.4906E+00

-9.3567E+01
-6.4512E-01

5 . 1745E+01

3.5677E-01

-1.0780E+03
-7.4324E+00

-9.8483E+02

-6.7901E+00

-2.5800E+03
-1.7788E+01

-2.9447E+03
-2.0303E+01

-2.4512E+03
-1.6901E+01

2.0356E+02
1.403 5E+-C.0

1.9-245Et01

3.4269E+02
2.3628E+00

4.3471E+02
2.9972E+00

-1.6731E+02
-1.1536E+00

-2.9053E+02
-2.0031E+00

-6.3107E+02
-4.3510E+00

1. 1281E+01
7.7778E-02

-1.0668E+013
-7.3556E+00

-9.977(E+002

9.1005E+02 1.7849E+02
6.2746E+00 1.2306E+00

7.9664E+02 7.6633E+01
5.4926E+00 5.2837E-01

2.0710E+03 1.4866E+02
1.4279E+01 1.0250E+00

2.0866E+03 1.8914E+03
1.4387E+01 1<304e 0'+01

<
2.2538E+03 2 8501E+03

/ \ \ /
1. 5540E+01 .9,651E+0'1

4. 0505E\+.3 5 '7\5 3\7 E+03
7,927E+01 3. 9671E+0.i

3.9755E+03 4.3081E+03

2NS410E>+0--. 29 7/0 3E+ 01

3 . 2493E-+-.Q3----5. 9446E+03
-2-2403E+01 4.0987E+01

2-1549'E+03 8.6736E+02
1.48'57E+01 5.9802E+00

> 1.6996E+03 2.1719E+03
1.1718E+01 1.4975E+01

0

0
1 2-580
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-580 

6.9386E+02 -2.1619E+02 3.4269E+02 9.1005E+02 1.7849E+02 
4.7840E+00 -1.4906E+00 2.3628E+00 6.2746E+00 1.2306E+00 

7.0307E+02 -9.3567E+Ol 4.3471E+02 7.9664E+02 7.6633E+Ol 
4.8475E+00 -6.4512E-Ol 2.9972E+00 5.4926E+00 5.2837E-Ol 

2.1228E+03 5.1745E+Ol -1.6731E+02 2.0710E+03 1.4866E+02 
1.4636E+Ol 3.5677E-Ol -1.1536E+00 1.4279E+Ol 1.0250E+00 

1.0087E+03 -1.0780E+03 -2.9053E+02 2.0866E+03 1.8'914E+03 
6.9544E+00 -7.4324E+00 -2.0031E+00 1. 4387E+Ol <y'30~1 

1.2690E+03 -9.8483E+02 -6.3107E+02 2.2538E+03 ~~8501E+03 

8.7495E+00 -6.7901E+00 -4.3510E+00 /.'- / 
1. 5540E+Ol~9'651E+0-;L 

1.4705E+03 -2.5800E+03 1.1281E+01 4. 050~."'3 5 ."~,\03> 
1.0139E+Ol -1.7788E+Ol 7. 7778E-02 2~"7'~E+Ol\. 96~lE+(,).} 

1.0308E+03 -2.9447E+03 -1. 0668E+013 ~. 9755E+03 4. 3081E+03 
7.1071E+00 -2.0303E+Ol -7.3556~Or 2"7~E;O"~~3E+01 
7.9801E+02 -2.4512E+03 -9.977(E+OP 3.2493E~Q3~5.9446E+03 
5.5021E+00 -1. 6901E+Ol -6~8790E+00---2,. 2403E+Ol 4.0987E+Ol 

2.0356E+02<:1.9~E+02~~03 2.3584E+03 8.6736E+02 
~ I / 1.6261E+Ol 1.4035E.:I--0.0 1.3242E+00 1.4·8'57E+Ol 5.9802E+00 

1. 9.~~1\. ~E+O~l. 6996E+03 
\ 

1.7188E+03 2.1719E+03 
1.1851E+Ol 

/ /' I' ~ 
1.4975E+Ol 1-.326'9E-01 0-.3769E+-Q,O 1.1718E+Ol 

V 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transp9rt Packages, Rev. B 

• 

• 

• 



Table 2-274. Load Case 305, 30-ft. Side Drop + Slap-Down at -400F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 2.9735E+03 -7.6581E+03 -3.0033E+04 2.7574E+04 6.75.82E+03/k
2.0501E+01 -5.2801E+01 -2.0707E+02 1.9011E+02 4.6596E+01

2 1.7253E+03 -1.1794E+03 -1.8748E+04 1.9707+04

1.1896E+01 -8.1315E+00 
-1.2926E+02 

1.35875E+0,2 1.6540E+013 2.7953E+03 -8.7158E+03 -2.7692E+04 2.54795E+04\\N,.14218E+b03
1.9273E+01 -6.0093E+01 -1.9093E+02 1.7567E+02 4.2,,353E-+01

4 2.1675E+03 -3.9049E+03 -1.5483E+04 1.\61\4'-5E+04 1.8665E+03
1.4944E+01 -2.6923E+01 -1.0675E+OI2 I1131E-+02 1.2869E+01

5 2.9171E+03 -7.4918E+03 -2 9601E+04 2. 737,4E+04 7.0338E+03
2.0113E+01 -5.1654E+01 -2.04O09E+012 1.8874E-+0-2 4.8496E+01

6 1.8367E+03 -9.7788E+02 -833L+04 1.9362ýE04 2.4115E+03
1.2664E+01 -6.7423E+00 -1.2642E+02ý--1..334.9E+02 1.6626E+01

3.2821E+03 7.6638E+02 -.1.21'66E+04 1.4385E+04 4.3223E+03
2.2629E+01 5.2840E-+,00 -8.3879,+01 9.9178E+01 2.9801E+01

2.9415E+03 <7.0887\E+2 -1.3359E•04 1.5317E+04 7.3457E+02
2.0281E+01 4\8875E+00--9..210.6E+01 1.0560E+02 5.0647E+00

9 3.56,9/'2O3 8.4[42'0+02,-I.1117E+04 1.4084E+04 1.0258E+03
2._4609E+01 5-8205E+00 7.6649E+01 9.7103E+01 7.0726E+00

10 7.719 7+03 E 4.1098E+03 1.2320E+02 1.3094E+04 1.4597E+03
55.3225+01 2/83',-6E+01 8.4942E-01 9.0278E+01 1.0064E+01

11 8.0570E+03 4.1727E+03 1.8707E+02 1.2604E+04 1.4741E+03
5.55E012875+13298+08692+11.0732E+0

122 ,7.6.331E+03 4.1310E+03 1.1197E+02 1.2948E+04 1.4732E+03

5\ 2ý2.,8'+01 2.8482E+01 7.7200E-01 8.9275E+01 1.0158E+01

13 4.23255+03 2.7148E+03 -9.3201E+03 1.33575+04 1.86565+03
2.9182E+01 1.8718E+01 -6.4260E+01 9.2091E+01 1.2863E+01

1 2.8671E+03 -8.1624E+02 -1.2411E+04 1.4053E+04 4.5677E+03
1.9768E+01 -5.6278E+00 -8.5569E+01 9.6892E+01 3.1493E+01

15 1.2413E+03 -2.1471E+02 -8.9976E+03 1.0239E+04 1.1421E+03
8.5582E+00 -1.4804E+00 -6.2037E+01 7.0595E+01 7.8742E+00
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Table 2-274. Load Case 305, 30-ft. Side Drop + Slap-Down at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-16SA 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

2.9735E+03 -7. 6581E+03 -3. 0033E+04 2. 7574E+04 6. 75,82E+03 
/ 

2.0501E+01 -5.2801E+01 -2.0707E+02 1.9011E+02 4.6596E+01 

1.7253E+03 -1.1794E+03 -1.8748E+04 1.9707E+04 ~39~~)03 
1.1896E+01 -8.1315E+00 -1.2926E+02 1 " 358~e'\1,,-.~OE+0;r 

2.7953E+03 -8. 7158E+03 -2. 7692E+04 2. 5479E+04 6,. 142'8E+if>3 

" " " 1.9273E+01 -6.0093E+01 -1.9093E+02 1.7567E+Q~4.2353E~01 

2.1675E+03 -':'3. 9049E+03 -1.5483E+04 64'5E+04 i. 8J5E+03 , ~l. 611 " I I 
1.4944E+01 -2.6923E+01 -1.067~eQ 1~31E~.2869E+01 

2.9171E+03 -7. 4918E+03 -2. 9601E+0~ 2. 737"'E+04~;8E+03 
2.0113E+01 -5.1654E+01 -2. 040\9E+OQ 1. 8874E'+0-2 4. 8496E+01 

1.8367E+03 -9.7788E+02 ~31E+0~04 2.4115E+03 
1.2664E+01 - 6 . 7423 E+O 0 ~42E+02"""".~",+ 02 1. 662 6E+0 1 

3.2821E+03 7. 66a~'1. 21'66E~04 1.4385E+04 4. 3223E+03 
/' \ "-

2. 2629E+01 ~. ~8(B+'00 ~E+01 9. 9178E+01 2. 9801E+01 

2.9415E+03 7.088~E~2 -1.3359E'+04 1.5317E+04 7.3457E+02 
/ 

2. 0281E+01 4'.~5E+O'0---9_. 210,6E+01 1.0560E+02 5.064 7E+00 

3.56,9W0-3 8. 442'OE+~'1 ~ 7E+04 1.4084E+04 1.0258E+03 
/' -........... " /.. 2.4609E+01 5~_8205E~~-7.6649E+01 9.7103E+01 7.0726E+00 

7. ~\97~ 4. ~03 1.2320E+02 1.3094E+04 1.4597E+03 
\ ~~~~) / 

11 8.0570E+03 4.1727E+03 1.8707E+02 1.2604E+04 1.4741E+03 

5. 322\+~0q: 2/8'3-3,6E+01 8. 4942E-01 9. 0278E+01 1.0064E+01 

~ 55.51E\Ol 2. 8770E+01 1. 2898E+00 8. 6902E+01 1. 0163E+01 

1-2 \l. 6.3~03 4.1310E+03 1.1197E+02 1.2948E+04 1.4732E+03 
~,~ S\ 2~2,8E+01 2. 8482E+01 7. 7200E-01 8. 9275E+01 1.0158E+01 

,,"t~>' 4~325E+03 2.7148E+03 -9.3201E+03 1.3357E+04 1.8656E+03 
2.9182E+01 1.8718E+01 -6.4260E+01 9.2091E+01 1.2863E+01 

14 2.8671E+03 -8.1624E+02 -1.2411E+04 1.4053E+04 4.5677E+03 
1.9768E+01 -5.6278E+00 -8.5569E+01 9.6892E+01 3.1493E+01 

15 1.2413E+03 -2.1471E+02 -8.9976E+03 1.0239E+04 1.1421E+03 
8.5582E+00 -1.4804E+00 -6.2037E+01 7.0595E+01 7.8742E+00 
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16 2.9370E+03
2. 0250E+01

17 2.4432E+03
1.6845E+01

18 7.9986E+02
5.5148E+00

19 2.5130E+03
1.7327E+01

20 2.5244E+03
1.7405E+01

21 3.1985E+03
2.2053E+01

22 2.7095E+03
1 .8681E+01

23 2.2671E+03
1. 5631E+01

24 7.1547E+02
4. 9330E+00

25 6.4518E+02
4. 4483E+00

4.7607E+02
3.2824E+00

5.6008E+02
3. 8616E+00

-5.2711E+02
-3.6343E+00

-2.44977E+02

-1.7221E+00

1.1230E+03
7.7427E+00

1.2011E+03
8.2814E+00

-2.8804E+02
-1.9859E+00

5.8511E+01

4.0342E-01

-1.5787E+02

-1. 8858E+02.

-1. 3'558E*0O2

-1.2332E+04

-8.5029E+01

-1.2488E+04
-8.6104E+01

-6.8534E+03
-4.7252E+01

-1.2957E+04
-8.9334E+01

-1.0800E+04
-7.4465E+01

-1.0575E+04
-7.2911E+01

-1.4861E+0,4
-1.0246E+02

-1. 1041E+014
-7/\I 9 1RP.±o 1

1.4073E+04 5.4264E+02
9.7032E+01 3.7414E+00

1.3964E+04 2.7752E+03
9.6279E+01 1.9135E+01

7.6532E+03 2.4989E+02
5.2767E+01 1.7229E+00

1.3671E+04 1.5820E+03
9.4262E+01 1/.o9 o/01

1.2808E+04 1\3357E+03

8.8310E+01 9.2-094E+0-0

1.2579E+04 7.20\58E±02
\ \0

8'C'6732E+01 4.96182E+00

<1.5\573E+04 6.4802E+02
\>0738E+0.2-,4. 46'7'9E+00

1. 252 6E+-0A-1--. 5554E+03
-- 8-•6363E+01 1.0724E+01

8 208/7,E+03 8.0159E+02
5.6'597E+01 5.5268E÷00

>8.6513E+03 7.5766E+02
5.9648E+01 5.2239E+00,
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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2.9370E+03 4.7607E+02 -1.2332E+04 1.4073E+04 5.4264E+02 
2.0250E+01 3.2824E+00 -8.5029E+01 9.7032E+01 3.7414E+00 

2.4432E+03 5.6008E+02 -1.2488E+04 1.3964E+04 2.7752E+03 
1.6845E+01 3.8616E+00 -8.6104E+01 9.6279E+01 1. 9135E+01 

7.9986E+02 -5.2711E+02 -6.8534E+03 7.6532E+03 2.4989E+02 
5.5148E+00 -3.6343E+00 -4.7252E+01 5.2767E+01 1.7229E+00 

2.5130E+03 -2.4.977E+02 -1.2957E+04 1.3671E+04 1.5' 20E+03 
1.7327E+01 -1.7221E+00 -8.9334E+01 9.4262E+01 Y.090'8E+-01 < V 2.5244E+03 1.1230E+03 -1.0800E+04 1. 2808E;,P~ 1,,\3357E+0) 
1.7405E+01 7.7427E+00 -7.4465E+01 8. 8310E+01~2.094E+0'0 

3.1985E+03 1.2011E+03 -1.0575E+04 1.257~04 7.2~0~~ 
" " 2.2053E+01 8.2814E+00 -7. 2911E+01 8~6~E+01",\' 96'rE+O.o 

2.7095E+03 -2.8804E+02 -1. 4861E+0'4 <.. 5573E+04 6. 4802E+02 
1.8681E+01 -1.9859E+00 -1. 0246E{ob 1':-0738E~0.2/4. 46'~9E+00 

2.2671E+03 5. 8511E+01 -1.104~E+0~ 1. 2~E+_OA_//s554E+03 
1.5631E+01 4.0342E-01 -706128E+Or--.B .. 6363E+01 1.0724E+01 

-1.5787E+02<:7.4~E+OP~~03 7.1547E+02 8.0159E+02 
.4.9330E+00 -1. o 885E-"'-0.0 -~1664E+OlL 5. 6'5'97E+01 5.5268E+00 

6.4518E+02 -1. 3'~+02\. ~E+0~8. 6513E+03 7.5766E+02 
/,,,. I 

4.4483E+00 -9(37V 1 -0-' 5182~-Q,1 5. 9648E+01 5.2239E+00. 
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Table 2-275. Load Case 306, 30-ft. Cg/Corner Drop at -400F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 6.7350E+02 -2.6496E+02 -2.8582E+03 3.1114E+03 2.45"13E+03
4.6436E+00 -1.8269E+00 -1.9707E+01 2.1453E+01 1.6 '01E+01

2 5.5579E+02 1.5158E+02. -1.8990E+03 4.0865E+03 <4.34<50.E+2
3.8320E+00 1.0451E+00 -1.3093E±01 2.8176E+O0i 2'-%9957E+007 \\ -,.

3 7.2220E+02 -2.0934E+02 -2.3754E+03 3.0976E+03 3,.63217E+02\ \ \
4.9794E+00 -1.4433E+00 -1.6378E+01 2.1357E+01 2.5040E•±00

4 4.1896E+02 -1.2215E+02 -1.2902E+03 2\459,9E+03 6.5283E+01
2.8886E+00 -8.4217E-01 -8.8954E+04 0 1.6961ER'+-C1 .50 1'1E-C01

5 1.2907E+03 -9.4079E+01 -1.2311E+0'3 2.5219E+03 1.1003E+02
8.8993E+00 -6.4865E-01 -8.48815E+0'0 1.7388'E'-0-1-7.5861E-01

4.8243E+02 -2.3065E+02 6.80J7E+02 1.16275+03 1.5243E+02
3.3263E+00 71.5902E+00 -4.6903E+00--•-.016,6E+00 1.0509E+00

7 4.3073E+02 1.8295+ 02-2.02'58E+03 6.2808E+03 1.1266E+03
2.9698E+00 1.2506E-+,00 -1.3967,E+01 4.3305E+01 7.7679E+00

8 5.3449E+02 -<3 1456E)+02 -2.8346E,+03 3.0418E+03 6.4951E+02/
3.6852E+00 -2\1688E+00--..954.4E+01 2.0972E+01 4.4782E+00

9 5.8475E"•+.2 -6.6299E+02 ,2.8355E+03 3.4787E+03 7.4805E+02
4.0'317E+00 --;4.5711E±00 21.9550E+01 2.3984E+01 5.1576E+00

10 6.7937E 1.4656E+02 -2.6684E+02 3.6308E+03 1.6606E+02
4.68415+00 1/01-0,55+00 -1.8398E+00 2.5033E+01 1.1449E+00

11 4.7582E+02 8.6801E+01 -3.3199E+02 3.0385E+03 7.3778E+01\ N3.28-07E÷00 5.9847E-01 -2.2890E+00 2.0950E±01 5.0868E-01

1-2, 4.7,889E+02 3.3464E+01 -3.3343E±02 2.1504E+03 5.0596E+01
3\3ý1 81E±00 2.3072E-01 -2.2990E+00 1.4827E4-01 3.4885E-01

13 5.25535+02 -1.0372E+02 -2.9235E+02 1.8795E+03 1.0309E+03

3.6234E+00 -7.1516E-01 -2.0157E+00 1.2959E+01 7.1079E+00

14 5.9152E+02 1.1423E+02 -1.0132E+02 1.3656E+03 4.8226E+02
4.0784E+00 7.8762E-01 -6.9858E-01 9.4152E+00 3.3250E+00

15 3.5917E+02 1.7458E+02 -3.9994E+01 3.9917E+02 2.1275E+02
2.4764E+00 1.203'7E+00 -2.7575E-01 2.7522E+00 1.4669E+00
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Table 2-275. Load Case 306, 3D-ft. Cg/Corner Drop at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-165A 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

6.7350E+02 -2.6496E+02 -2.8582E+03 3.1114E+03 2.45d3E+03 
/ 

4.6436E+00 -1.8269E+00 -1.9707E+01 2.1453E+01 1.6901E+01 

5.5579E+02 1.5158E+02. -1.8990E+03 4.0865E+03 ~34~g)02 
3.8320E+OO 1.0451E+00 -1.3093E+01 2. 817/0.\2\..~7E+00 

7.2220E+02 -2.093 4E+02 -2.37 54E+03 3 .097 6E,03 3., 631'7-!:+~ 
4.97 94E+0 0 -1. 4433 E+ 0 0 -1. 63 78E+Ol 2 .13 57E+O\2 . 5040E+~ 

4.1896E+02 -1.2215E+02 -1.2902E+03 0s9'9E+03 6. 5~3E+01 ; ~2. 45~ '\. \ I 
2.8886E+00 -8. 4217E-01 -8. 8954E+Or 1~61ED4. 5011E-01 

1.2907E+03 -9.4079E+01 -1.231~OB 2.52b9E+03 1~03E+02 
8.8993E+00 -6. 4865E-01 -8. 488\5E+ob 1. 7388E"+0-~. 5861E-01 

4.8243E+02 -2.3065E+02~.1E+0~03 1.5243E+02 

3.3263E+00 .-1. 5902E+00 -4~03E~+00----8_J22J'6E+00 1.0509E+00 

4.3073E+02 1. 81t3~.2. 02'58E+03 6. 2808E+03 1.1266E+03 
~ \ '\. 

2.9698E+00 ~5~E~00 ~£+01 4.3305E+01 7.7679E+00 

5.3449E+02 ~.1456EIo2 -2.8346J"+03 3.0418E+03 6.4951E+02 
3. 6852E+00 -2'-.~8E+O.0---1.. 954.4E+01 2. 0972E+01 4. 4782E+00 

5. 84/l~0.2 -6. 629'9E+~2 ~5E+03 3.4 787E+03 7. 4805E+02 
4. 0:317E+00~--'5711);+~Li. 9550E+01 2. 3984E+01 5.1576E+00 

6. ~.~37~ 1. ~02 -2. 6684E+02 r 3. 6308E+03 1.6606E+02 

4. 684\E+~0'O 1 :,0·1,0·5E+00 -1.8398E+00 2. 5033E+01 1.1449E+00 

11 ~~:Z582E+02 8.6801E+01 -3.3199E+02 3.0385E+03 7.3778E+01 
\Z.28.07E\00 5.984 7E-Ol -2. 2890E+00 2. 0950E+Ol 5. 0868E-Ol 

1~ 4.~8~02 3.3464E+01 -3.3343E+02 2.1504E+03 5.0596E+01 
~ ~ 3\ 3Cll-sE+00 2. 3072E-01 -2. 2990E+00 1.4827E'+-01 3. 4885E-01 " }~> 5~553E+02 -1.0372E+02 -2. 9235E+02 1.8795E+03. 1.0309E+03 

3.6234E+00 -7.1516E-01 -2.0157E+00 1.2959E+01 7.1079E+00 

14 5.9152E+02 1.1423E+02 -1.0132E+02 1.3656E+03 4.8226E+02 
4.0784E+00 7.8762E-01 -6.9858E-01 9.4152E+00 3.3250E+00 

15 3.5917E+02 1.7458E+02 -3.9994E+01 3.9917E+02 2.1275E+02 
2.4764E+00 1.2037E+00 -2.7575E-01 2.7522E+00 1.4669E+00 
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16 4.8111E+02
3 .3171E+00

17 4.5645E+02
3.1471E+00

18 7.6232E+02
5.2560E+00

19 8.1786E+02
5.6389E+00

20 6.7855E+02
4.6784E+00

21 6.3032E+02
4.3459E+00

22 6.2288E+02
4.2946E+00

23 3.8248E+02
2.6371E+00

24 2.5388E+02
1. 7504E+00

25 1.0630E+03
7. 3293E+00

-1.4984E+02
-1.0331E+00

-1.9281E+02
-1.3294E+00

1. 4125E+02
9.7389E-01

5. 1354E+01
3 . 5407E-01

2 . 0841E+02

1.4369E+00

-2.0927E+01

-1.4428E-01

-2.5336E+02

-1.7468E+00

-4.8682E+02
-3.3565E+00

-4.5344E+01
-3.1264E/0.1

6. 0175E±01

-3. 2354E+02
-2.2308E+00

-3.7391E+02
-2. 5780E+00

-1. 1035E+03
-7. 6083E+00

-1. 5645E+03
-1. 0787E+01

-1.3118E+03
-9. 0444E+00

-1. 8826E+03
-1.2980E+01

-2. 8179E+0'3

-1. 9429EI+01o

-2 . 525o8E+OI

1.1561E+03 1.6326E+02
7.9709E+00 1.1256E+00

1.0511E+03 5.3009E+0i
7.2473E+00 3.6549E-01

1.9179E+03 5.9145E+01
1.3223E+01 4.0779E-01

3.8737E+03 4.6'634E+02
2.6708E+01 3215 00

3.5008E+0'3 8 4372E+02

2.4137E+01 5.81E+00

3.2450E\+.'03 9.5987E+02
\ \0

2/'.2374E+01 6.61\81E+0,0

.~0462E+03 8.071')8E+02
2 .1003E+O-iA 5.56453E+00

2. 7476E+-03-A ". 4393E+02

-L.8944E+01 3.0608E+00

-4 9493,E..o2 5.0o719E+01
3.4i124E+00 3.4970E-01

>2.1983E+03 2.2462E+02
1.5157E+01 1.5487E+00
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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4.8111E+02 -1.4984E+02 -3.2354E+02 1.1561E+03 1.6326E+02 
3.3171E+00 -1.0331E+00 -2.2308E+00 7.9709E+00 1.1256E+00 

4.5645E+02 -1.9281E+02 -3.7391E+02 1.0511E+03 5.3009E+oi 
3.1471E+00 -1.3294E+00 -2.5780E+00 7.2473E+00 3.6549E-01 

7.6232E+02 1.4125E+02 -1.1035E+03 1.9179E+03 5.9145E+01 
5.2560E+00 9.7389E-01 -7.6083E+00 1.3223E+01 4.0779E-01 

8.1786E+02 5.1354E+01 -1.5645E+03 3.8737E+03 4.6'634E+02 
5.6389E+00 3.5407E-01 -1.0787E+0J,. 2.6708E+01 3("215'3UO 0 < V 
6.7855E+02 2.0841E+02 -1.3118E+03 3.5008E+03 8~4372E+02 

4.6784E+00 1. 4369E+00 -9.0444E+00 /" / 
2. 4137E+01~8173E+00 

6.3032E+02 -2.0927E+01 -1. 8826E+03 3 .245~03 9. '~,\O~> " "-4.3459E+00 -1.4428E-01 -1. 2980E+01 2~2.374E+01\. 61'81E+G,0 

6.2288E+02 -2.5336E+02 -2. 8179E+013 ~. 0~E+03 8. 07~8E+02 
4.2946E+00 -1.7468E+00 -1. 9429E{0!1 2~·i003E':;:O-L/5. 56'S3E+00 

3.8248E+02 -4.8682E+02 -2. 525(sE+0~ 2. 7~E+_O.3~/.393E+02 
2.6371E+00 -3.3565E+00 -1~7415E+01~.8944E+01 3.0608E+00 

-4.5344E+01<:2.~E+02~~02 2.5388E+02 5.0719E+01 

~ I / 1.7504E+00 -3.1264E~n1 -1.7296E+00 3.4~24E+00 3.4970E-01 

1.0630E+03 6 . 0~"01'\ . 093 6E+0 ~2 . 1983 E+03 2.2462E+02 
7.3293E+00 

/ ./'. I ~ 
1.5487E+00 4.148'9E-01 -!J-.5403E+,Q,,O 1.5157E+01 

V 
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Table 2-276. Load Case 311, 4-ft. Drop onto Rod,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 1.2284E-01 -1.0728E+02 9.3151E+01 1.0741E+02 1.03 4E+02
8.4693E-04 -7.3970E-01 6.4225E-01 7.4054E-01 7.1253E-01

2 7.4606E+01 -2.6287E+02 3.0234E+02 3.3747E+02 1.756ý4+02
5.1439E-01 -1.8124E+00 2.0845E+00 2.3268E+0,0 1\o2110+0

3 1.8012E-01 -9.6583E+01 2.0205E+01 9.6763E+01 1\123'\E+
1.2419E-03 -6.6592E-01 1.3931E-01 6.6716E-@.I 7.7,468E-02

4 1.5509E+00 -2.4426E+02 -1.1744E+01 2.,4518'1E+0\'2 3.8207+01
1.0693E-02 -1.6841E+00 -8.0973E-012 1, 6948+00 2.6342E-01

5 -5.8095E-01 -3.7114E+01 4.89955010 3.6533E+01 2.0/775E+00
-4.0055E-03 -2.5589E-01 3.378U1-0 2.5188E-0-1- 1.4324E-02

6 -1.6304E+00 -9.9380E+01<2. 97718+00 9.77495±01 1.2227E+00
-1.1241E-02 -6.8520E-01 .0532E-02 ---6-.7396E-01 8.4304E-03

7 1.0194E+03 -4.14.495+02 6.73"81E+02 1.4339E+03 3.9771E+02/\
7.0287E+00 -2.8578E-+,00 4.6458,E+00 9.8865E+00 2.7421E+00

8 8.74,44E+02 -ý. 32795±E)02 4.66840vi-2 1.5072E+03 9.4238E+02
6.0291E+00 -4\3629E+00-3-.2188E+00 1.0392E+01 6.4975E+00

9 -1.11.6•8E2 -1.658\75+03 \-5.4768E+01 1.5470E+03 6.9404E+02

-7.7002E-01 -•.1436E±01 13.7761E-01 1.0666E+01 4.7852E+00

10 -1.82\5E1-00 7 -7.2198E+02 -2.4325E+01 7.2016E+02 1.1792E+01x x/
-1.2552E-0,2 -4*/9'77,9E+00 -1.6772E-01 4.9653E+00 8.1302E-02

11 -1152199E00 3.5965E+02 -1.1769E-01 3.5812E+02 4.6325E-01
-1.0548-E02-2.4797E+00 -8.1148E-02 2.4691E+00 3.1940E-03

'1,2 -1.4230E±00 -2.3316E+02 -9.5176E+00 2.3173E+02 1.8417E±00
-9\8Ži-31E-03 -1.6076E+00 -6.5622E-02 1.5977E+00 1.2698E-02

1 3 -".01'61E±01 -2.4893E+02 -7.4038E+00 2.1877E+02 1.2882E+02
-2.0796E-01 -1.7163E+00 -5.1048E-02 1.5083E+00 8.8815E-01

14 5.0146E+01 -1.1204E+02 3.0769E+00 1.6218E+02 8.8051E+01
3.4574E-01 -7.7248E-01 2.1215E-02 1.1182E+00 6.0709E-01

15 2.6150E+01 -1.3118E+02 1.6050E+01 1.5733E+02 2.7218E+02
1.8030E-01 -9.0446E-01 1.1066E-01 1.0848E+00 1.8766E+00
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Table 2-276. Load Case 311, 4-ft. Drop onto Rod, 
Hypothetical Accident Conditions of Transport - Model AOS-16SA 

Location 

1 

2 

Stress (psi/MPa) 

Pm Pb 

1.2284E-01 -1.0728E+02 9.3151E+01 1.0741E+02 l'0;v.34E+02 
8.4693E-04 -7.3970E-01 6.4225E-01 7.4054E-01 ;;VI253E-01 

3 

7.4606E+01 -2.6287E+02 3.0234E+02 3.3747E+02 ~.75~g)02 
5.1439E-01 -1.8124E+00 2. 0845E+00 2. 3268E+O,0 l'.~OE+00 

1.8012E-Ol -9. 6583E+Ol 2. 0205E+Ol 9. 676Z0~1""23'6"+~ 
1.2419E-03 -6. 6592E-01 1.3931E-01 6. 6716E~Q1 7. 7'A68E~ 

1.5509E+00 -2.4426E+02 -1.1744E+01 ~8~E+0~.8~7E+01 4 

5 

6 

7 

8 

9 

10 

• ~2.451 " \ I 

1.0693E-02 -1.6841E+00 -8. 0977°\2 1~48E~2. 6342E-01 

-5.8095E-01 -3. 7114E+01 4. 899\5E+Oe 3. 653.3E+01 2-,"75E+00 
-4.0055E-03 -2.5589E-01 3.3781E-02 2.5188E~Q-~.4324E-02 

-1.6304E+00 -9. 93 80E+010'71E+0~01 1.2227E+00 

-1.1241E-02 -6. 8520E-01 2'(32E~-02--""'6~;6E-01 8. 4304E-03 

1.0194E+03 -4 .144~ 6. 73'81E+02 1.4339E+03 3. 9771E+02 / ~E+~~ ~ "-
7. 0287E+00 l85ZE+oOO ~E+OO 9. 8865E+00 2. 7421E+00 

8.7444E+02 ~.3279'E!a2 4.6684J+02 1.5072E+03 9.4238E+02 
6. 0291E+00 -4'.~9E+OO----3_. 218·8E+00 1.0392E+01 6. 4975E+00 

-1.11,6'8E+-e.2 -1. 658'7~+~.5 ':::8E+01 1.5470E+03 6. 9404E+02 
-7.~02E-01~1~o~~23.7761E-01 1.0666E+01 4.7852E+00 

-1.82f5~7.2198J+02 -2.4325E+01 7.2016E+02 1.1792E+01 
-1. 255\E-O'2 2!9"'l-..7/9E+00 -1.6772E-01 4\ 9653E+00 8.1302E-02 

11 ~~:~299\+00 )3.5965E+02 -1.1769E+01 3.5812E+02 4.6325E-01 

1-..2 \~:~?~:: :::::::: ~:: :::::::: :: :::::::: :: :::::::: 
\ ,,/ . 

~-9\81~3E-03 -1.6076E+00 -6.5622E-02 1.5977E+00 1.2698E-02 

13> -J~161E+01 -2. 4893E+02 -7. 4038E+00 2.1877E+02 1.2882E+02 
-2.0796E-01 -1.7163E+00 -5.1048E-02 1.5083E+00 8.8815E-01 

14 5.0146E+01 -1.1204E+02 3.0769E+00 1.6218E+02 8.8051E+01 
3.4574E-01 -7.7248E-01 2.1215E-02 1.1182E+00 6.0709E-01 

15 2.6150E+01 -1.3118E+02 1.6050E+01 1.5733E+02 2.7218E+02 
1.8030E-01 -9.0446E-01 1.1066E-01 1.0848E+00 1.8766E+00 
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16 7.4530E+01
5. 1387E-01

17 6.1480E+01
4. 2389E-01

18 -5.7724E+03
-3.9799E+01

19 1.3004E+03
8. 9659E+00

20 -3.6320E+02
-2. 5042E+00

21 5.2584E+01
3. 6256E-01

22 7.2137E+02
4.9737E+00

23 1.2077E+03

8.3268E+00

24 -1.1119E+01
-7.6666E-02

25 -1.3311E+03
-9. 1775E+00

-1.1969E+02
-8.2524E-01

-7.5500E+01
-5.2055E-01

-2.8799E+04
-1.9856E+02

-2.4318E+03
-1. 6767E+01

-2. 6795E+03
-1. 8474E+01

-1 4130E+03
-9 .7423E+00

-4. 9704E+02
-3 .4270E+00

-8 .4146E+02

-5.8016E+00

-5 .7553E+01

-3.968 

o<1Et0-1.0,184E±04

7. 3599E+00
5.0745E-02

2. 0313E+01
1. 4005E-01

-2.9336E+03
-2. 0226E+01

4. 3577E+02
3. 0045E+00

1. 3123E+02
9. 0483E-01

-1. 9332E+02
-1. 3329E+00

3.2801E+02
2 . 2615E+00

6.6 18(E+ C

1.9422E+02 1.3774E+02
1.3391E+00 9.4966E-01

1.3698E+02 8.5774E+01
9.4444E-01 5.9139E-01

2.3027E+04 8.3368E+02
1.5876E+02 5.7480E+00

3.7322E+03 4.0'8(5E+03
2.5733E+01 '81 -ýE01

2.3163E+03 2 6773E+03
1.5970E+01\ 1.8A59E+01

ý084~3 7. o9o o21.4656E0 7.60\9E+02
1/3.2105E+01 5.24569E+-0

K 2184E+03 984139)E+02
8 .4006E+00 6.75854E+00

2 . 0 4\9 2E-+.0-3---4/ 8 0802E + 03
*-1.4128E+01 7.4476E+00

4.6434,E+01 8.4158E±00
3.2'015E-01 5.8025E-02

> 8.8530E+03 9.8439E+02
6.1039E+01 6.7871E+00

1 2-586
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-586 

7.4530E+01 -1.1969E+02 7.3599E+00 L 9422E+02 1.3774E+02 
5.1387E-01 -8.2524E-01 5.0745E-02 1.3391E+00 9.4966E-01 

6.1480E+01 -7.5500E+01 2.0313E+01 1.3698E+02 8.5774E+01 
4.2389E-01 -5.2055E-01 1.4005E-01 9.4444E-01 5.9139E-01 

-5.7724E+03 -2.8799E+04 -2.9336E+03 2.3027E+04 8.3368E+02 
-3.9799E+01 -1.9856E+02 -2.0226E+01 1.5876E+02 5.7480E+00 

1.3004E+03 -2.4318E+03 4.3577E+02 3.7322E+03 4.0'845E+03 
8.9659E+00 -1.6767E+01 3.0045E+00 2.5733E+01 2(816·iE":j)0 1 

<V 
-3.6320E+02 -2.6795E+03 1.3123E+02 2.3163E+03 2~6773E+03 

-2.5042E+00 -1.8474E+01 9.0483E-01 /" / 

1 .. 597S:01~8'~E+0-;L 

5.2584E+01 -1.4130E+03 -1.9332E+02 1.4656E,03 7. 6099EZO~> 
" " 3.6256E-01 -9.7423E+00 -1. 3329E+00 J!.'0'105E+01~. 24169E+G.Q 

7.2137E+02 -4.9704E+02 3. 2801E+OQ ~2~+03 8.10JOE+0' 
4.9737E+00 -3.4270E+00 2.2615E{OiO 8. 4006E;'O.0"'/s. 58'~4E+00 

1.2077E+03 -8.4146E+02 6.618'E+0~ 2.0~E~03~~802E+03 
I I -

8.3268E+00 -5.8016E+00 40563il.E-01-....;L_.4128E+01 7.4476E+00 

-1.1119E+01 -5. 7553E+01 <2. ~E+O~~ :;:z.01 8.4158E+00 
-7.6666E-02 -3. 9681E.:=-0.1 -~9E-OlL 3. 2,(,)'15E-01 5.8025E-02 

-1.3311E+03 -1 . 0.~Ej--.94 \ . 3 318E+0~8 . 853 OE+03 9.8439E+02 
-9.1775E+00 -7(02x7E+01 ~.1826~~0 6.1039E+01 6.7871E+00 

V 
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Table 2-277. Load Combination 301, Head-On Drop Orientation,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 301, 102, 201, 211
30-ft. Head-On Drop
100 0 F Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 4.39
30.25

Pb

2.15
14.84

Pm+Pb

6.54
45.09

Sm

17.40
119.97

Su

59.20
408.17

2 7.26 1.49 8.75 17.40 59.20
50.06 10.29 6,0.35 119.97 408.1/7

3 3.20 0.06 3.25 17.40 59.(20
22.04 0.38 22.42 119.97 /4'08.'17

4 3.30 0.39 3.69 17.40 \59.20
22.74 2.71 25.45 11-9z.9,7 4,08.17

5 2.37 0.63 3.0,0 1-7 40 59.2'0
16.35 4.35 20/70 11997 40.8.17

6 4.03 1.00 5.03 17 .•40- _59./2 0
27.78 6.87 34.66 119.97 408.17

17.28 '23.8 41 5 14 1\7 594.20
119.15 16,4.51\-,283.65 1 ýi95/7 408.17

9.28

0.44

8 1 !7 . 2'0-/1 6 . 40
<7/55 113.07

.0.53 16.40
'2.60 113.07

59.20
408.17

1.17

9 59.20
408.17

4.61

\0'9 1.42 16.10 59.20
.61 9.77 111.01 408.17

>10

11 0.00 1.16 16.10 59.20
0.02 7.97 111.01 408.17

>10

12 1.08 0.05 1.12 16.10 59.20
7.44 0.31 7.75 111.01 408.17

13 2.24 2.72 4.96 16.40 59.20
15.43 18.77 34.20 113.07 408.17

>10

>10
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Table 2-277. Load Combination 301, Head-On Drop Orientation, 
Hypothetical Accident Conditions of Transport - Model AOS-16SA 

Load Cases: 301, 102, 201, 211 
30-ft. Head-On Drop 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

4.39 
30.25 

7.26 
50.06 

3.20 

Pb 

2.15 
14.84 

1. 49 
10.29 

0.06 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

6.54 17.40 59.20 
45.09 119.97 408.17 

8.75 17.40 59.20 
6.0.35 119.97 408.1/7 

3.25 17.40 59.60 
22.04 0.38 22.42 119.97 40~7 

MS 

>10 

(

' I 

3.30 0.39 3.69 17.40 59.20S>-10 
22.74 2.71 25. 45)1:-979,7 4'0~ 7 

2.37 0.63 3.0~ /t~-;)4~) 59.2-0 >10 
16.35 4.35 2\0 V.97 4.0.8<; 

4 

5 

4 . 03 1. 00 5 . 0-< 1 7 <4'O~~ 0 
27.78 6.87 34.66~9.9~ 408.17 

6 

7 17.28 f~~ "\4,9 59.20 
119.15 164. 5~~. 65 "':1.,19.97 408.17 

8 11/'3,2 1~~8 ~ .2'0~.40 59.20 

(7~ .:~. 52 18(55 113.07 408.17 

9 \4 . 4~ 6,. 09 1,0 . 53 16 . 40 59 . 20 
113.07 408.17 

1~!,:33 0.09 1.42 16.10 59.20 
,~16 0.61 9.77 111.01 408.17 

11 1.1? 0.00 1.16 16.10 59.20 
7J96 0.02 7.97 111.01 408.17 

12 i.08 0.05 1.12 16.10 59.20 
7.44 0.31 7.75 111. 01 408.17 

13 2.24 2.72 4.96 16.40 59.20 
15.43 18.77 34.20 113.07 408.17 

9.28 

0.44 

1.17 

4.61 

>10 

>10 

>10 

>10 
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14 2.34
16.12

15 2.17
14.99

16 3.94
27.17

17 3 .79
26.12

18 5.02

34.59

19 4.67
32.17

20 3.83
26.41

21 5.15
35.53

22 6.52
44.95

1.95
13.47

2.77
19.07

0.89
6.15

1.60
11.03

5.51
38.02

6.14
42.33

5.69
39.21

7.80
53.76

8.70
60.00

4.29
29.59

4.94
34.05

4.83
33.31

5.39
37.15

10.53
72.60

10.81
74.50

9.52
65.62

12.95
89. 29

15.22
104.95

16.40
113.07

16.10
111.01

16.40
113.07

16.40
113.07

16.40
113.07

16.40
113.07

16.40
113.07

16.40
113.007/

59.20
408.17

59.20
408.17

59.20
408.17

59.20
408.17

59.20
408.17

59.20
408.17

59.20/
408 .417

>10

>10

8.99

Min MS: 0.439, Pm+Pb
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14 2.34 1. 95 
16.12 13.47 

15 2.17 2.77 
14.99 19.07 

16 3.94 0.89 
27.17 6.15 

17 3.79 1. 60 
26.12 11. 03 

18 5.02 5.51 
34.59 38.02 

19 4.67 6.14 
32.17 42.33 

20 3.83 5.69 
26.41 39.21 

21 5.15 7.80 
35.53 53.76 

22 6.52 8.70 
44.95 60.00 

Min MS: 0.439, 

I 2-588 

4.29 16.40 59.20 >10 
29.59 113 .07 408.17 

4.94 16.10 59.20 >10 
34.05 111.01 408.17 

4.83 16.40 59.20 8.99 
33.31 113.07 408.17 

5.39 16.40 59.20 9.39 
37.15 113.07 408.17 

10.53 16.40 59.20 4.61 
72.60 113.07 408.17 

10.81 16.40 59.20 4/4'6 
74.50 113.07 408.17 \ 

9.52 , / 
65.62 

16.40 59.215.2~ 
113.07 408.\17 ' . 

12.95 16. 40~59. QO 3-. .56 " J 89.2'9 113.07 408,.11.7 

15.22 16.4~9Z>8 
1°73.0~7 

Loca,tion: Q Combina't~on: Pm+Pb 
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Table 2-278. Load Combination 302, Side Drop Orientation,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 302, 102, 201, 211
30-ft. Side Drop + Slap-Down
100OF Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 16.93
116.72

Pb

4.41
30.42

Pm+Pb

21.34
147.13

Sm

17.40
119.97

Su

59.20
408.17

2 14.26 1.62 15.88 17.40 59.20
98.34 11.15 109.48 119.97 408.1/7

3 15.34 4.45 19.78 17.40 59.20
105.73 30.66 136.39 119.97 408 '17

4 10.04 1.43 11.47 17.40 59.20
69.25 9.85 79.10 11-9-9,7 4'08.17

5 16.80 4.55 21.35 1-7 40 59.2,0
115.81 31.39 147.2 0119 97 4 0.8. 17'

6 14.11 2.33 16.44' 1740 5.2

97.30 16.08 113.38\ 119.9,7 408.17

.47

1.94

7 16.74
115.42

59.20
408.17

0.91

8 1 /16.40 59.20
113.07 408.17

1.48

9 ,6.09 16.40 59.20
0.91 113.07 408.17

2.42

0,Y7 9.82 16.10 59.20
6.67 67.74 111.01 408.17

3.36

11 0.92 9.37 16.10 59.20
6.31 64.61 111.01 408.17

3.57

12 8.76 0.96 9.72 16.10 59.20
60.43 6.60 67.03 111.01 408.17

13 10.17 3.41 13.58 16.40 59.20
70.15 23.51 93.66 113.07 408.17

3.41

2.87
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Table 2-278. Load Combination 302, Side Drop Orientation, 
Hypothetical Accident Conditions of Transport - Model AOS-16SA 

Load Cases: 302, 102, 201, 211 
30-ft. Side Drop + Slap-Down 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

16.93 
116.72 

Pb 

4.41 
30.42 

Stress (ksi/MPa) 

Pm+Pb 

21.34 
147.13 

Sm Su 

17.40 59.20 
119.97 408.17 

14.26 1.62 15.88 17.40 59.20 
9 8 . 3 4 11 . 15 1 0 9 . 4 8- 119 . 9 7 4 0 8 . 1/1 

MS 

1.45 

1. 70 15.34 4.45 19.78 17.40 59.60 
105.73 30.66 136.39 119.9~0~~7 

4 10 . 04 1. 43 11. 47 1 7 . 4 ~ 59 . 2 0 ,3, .. 13 
69.25 9.85 79.10 1~979~ ~08.17 ~ 

5 16.80 4.55 21.3'5~~-~'40\ 5~'0, /1.47 
115.81 31.39 14~0 V!9~ L08~V 

6 14 . 11 2 . 33 16 . 4~ 17 <4 O~~ 0 
97 . 30 16 . 08 113 . 3 8~ 9 . 9) 408. 17 

7 1~~::~ ~~~~~,,~ 4~::~~ 
8 15/.8.3 ~7 ~3.8'1~.40 59.20 

Z09 .~~4. 9

h
7 16(14 113.07 408.17 

9 :1.1. 5\0~4" 59 1,6.09 16.40 59.20 
\ \ '\ /. 
79;;i07 31. 6) . no. 91 113.07 408.17 

1~.i:86 0.97 9.82 16.10 59.20 
,~7 6.67 67.74 111.01 408.17 

11 8.4f 0.92 9.37 16.10 59.20 
9~BO 6.31 64.61 111.01 408.17 

12 8.76 0.96 9.72 16.10 59.20 
60.43 6.60 67.03 111.01 408.17 

13 10.17 3.41 13.58 16.40 59.20 
70.15 23.51 93.66 113.07 408.17 

1. 94 

0.91 

1.48 

2.42 

3.36 

3.57 

3.41 

2.87 
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14 10.45 4.56 15.01 16.40 59.20
72.05 31.46 103.51 113.07 408.17

15 8.15 2.61 10.76 16.10 59.20
56.22 17.97 74.19 111.01 408.17

2.77

3.74

2.1616 12.46 1.11 13.58 16-.40
85.94 7.68 93.62 113.07

59.20
408.17

59.20
408.17

17 12.18 3.38 15.56
83.97 23.33 107.30

16.40
113 .07

18 8.48 5.59 14.07 16.40 59.20
58.47 38.53 97.00 113.07 408.17

19 11.68 5.78 17.46 16.40 59.20
80.54 39.86 120.39 113.07 408.17

20 10.16 4.58 14.74 16.40
70.04 31.56 101.60 113.07

21 10.68 4.19 14.88 16.40
73.66 28.90 102.56 113.07'

22 13.90 6.09 19.99 L6-.-40
95.83 41.97 137.80 113.07

Min MS: 0.907, Location: 7

59.
408.(

-on: Pm+Pb

1 2-590
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14 

15 

16 

17 

18 

19 

20 

21 

22 

10.45 
72.05 

8.15 
56.22 

12.46 
85.94 

12.18 
83.97 

8.48 
58.47 

11. 68 
80.54 

10.16 
70.04 

10.68 
73.66 

13.90 
95.83 

4.56 15.01 16.40 59.20 
31.46 103.51 113.07 408.17 

2.77 

2.61 
17.97 

1.11 
7.68 

3.38 

10.76 16.10 59.20 
74.19 111.01 408.17 

13.58 
93.62 

15.56 

16.40 59.20 
113.07 408.17 

16.40 59.20 

3.74 

2.16 

2.23 
23.33 107.30 113.07 408.17 

5.59 
38.53 

5.78 
39.86 

4.58 
31. 56 

4.19 
28.90 

6.09 
41. 97 

14.07 16.40 59.20 
97.00 113.07 408.17 

3.20 

17.46 16.40 59.20 2/]7-
120.39 113.07 408.17 ~ 

59.~012.8q 
101.60 113.07 408.f7 

14.88 16.40 /'59. (20 2-.-68 
102.56 113.0r 4Qs,b J 

19.99 16.4~9:~~ ~3 

14.74 16.40 

Min MS: 0.907, 

13~3.0~V 
Locer,tion: Q Combina't-ion: Prn+Pb 
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Table 2-279. Load Combination 303, Cg/Corner Drop Orientation,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 303, 102, 201, 211
30-ft. Cg/Corner Drop
100OF Ambient, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 2.85 2.16 5.01 17.40 59.20 >10
19.63 14.89 34.51 119.97 408.17

2 5.44 0.47 5.91 17.40 59.20 6.62
37.50 3.25 40.75 119.97 408.1/7

3 2.73 0.27 3.00 17.40 59.(0. >10

18.80 1.89 20.69 119.9 408.171

4 2.41 0.36 2.76 17.400 59.20 >-10
16.59 2.47 19.06 11-979,7 4,08.17

5 2.43 0.47 2.89 1-7 40 59.20 >10
16.73 3.2 1 .4 119i 7 40.8.17

6 3.41 0.97 4.13 1671-20 59./20 >10
23.48 6.67 30.154 19.97 408.17

11.73 a2.42 24.15 17 40 59.20 1.45
80.86 8,5-.656ý6 5 1 -1,19Ž9S7 408.17

8 8'(1,1 7.9,8 160'8 -1ý6. 40 59.20 2.67
55.89\ 54.9 9 110<88 113.07 408.17

9 5.2,5 41.47 9.72 16.40 59.20 5.07

3620 30.83 67.03 113.07 408.17

10 3.08 0.18 3.26 16.10 59.20 >10
21-.212 1.24 22.46 111.01 408.17

11 2.65 0.05 2.71 16.10 59.20 >10
18./29 0.37 18.67 111.01 408.17

12 2.02 0.08 2.10 16.10 59.20 >10
13.93 0.54 14.48 111.01 408.17

13 2.95 2.93 5.9 16.40 59.20 9.03
20.36 20.22 40.58 113.07 408.17
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Table 2-279. Load Combination 303, Cg/Corner Drop Orientation, 
Hypothetical Accident Conditions of Transport - Model AOS-16SA 

Load Cases: 303, 102, 201, 211 
30-ft. Cg/Corner Drop 
100°F Ambient, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1, 517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

Pm 

2.85 
19.63 

5.44 
37.50 

2.73 
18.80 

2.41 
16.59 

2.43 
16.73 

Pb 

2.16 
14.89 

0.47 
3.25 

0.27 
1. 89 

0.36 
2.47 

0.47 
3.21 

Stress (ksi/MPa) 
----------------

Pm+Pb Sm Su MS 

5.01 17.40 59.20 >10 
34.51 119.97 408.17 

5.91 17.40 59.20 
40.75 119.97 408.1,17 

( .. 
3.00 17.40 59.2G 

\ ..... 
20.69 119. 97.4.0SJT ....... <; 

1.0':. 0. i~):~14~?H >10 

~""'."'> 3 . 41 0 . 97 4 . ;3~ . 1'7 <4·0~~ 0 > 10 
23 . 48 6 . 67 .. 30. 15~ 9 " 9~ 408. 17 

11 .73 ~4;-:L5 1'7. .40) 59.20 1 .45 
80.86 805. 6~~. 50-19'S9'7 408.17 

8 8/.M ~8.\{6.0.8Yo.40 59.20 2.67 

\
5~.:~4.9~9 11\(88 113.07 408.17 

\ "-9 5 . 25~'k 47 9 . 72 16 . 40 59 . 20 5 . 07 

l%foa o.?a 3.26 16.10 59.20 >10 

3 6~DO 30 . 8·3 67 . 03 113 . 07 408 . 17 

~ ~2 2 1 . 24 22 . 46 111 . 01 408 . 17 

11 _2.6>5 0.05 2.71 16.10 59.20 >10 
~8.~9 0.37 18.67 111.01 408.17 
V 

12 2.02 0.08 2.10 16.10 59.20 >10 
13.93 0.54 14.48 111.01 408.17 

13 2.95 2.93 5.89 16.40 59.20 9.03 
20.36 20.22 40.58 113 . 07 408.17 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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14 2.63
18.13

15 1.93
13.34

16 4.12
28.38

17 3.97
27.38

18 4.90
33.82

19 5.94
40.95

20 4.72
32.54

21 4.58
31.55

22 5.85
40.36

2.00
13.82

2.00
13.82

0.88
6.07

1.58
10.92

5.45
37.57

5.12
35.30

4.25
29.33

4.37
30.. 15

6.20
42.76

4.63 16.40 59.20
31.96 113.07 408.17

3.94 16.10 59.20
27.16 iir.01 408.17

5.00 16.40 59.20
34.46 113.07 408.17

5.55 16.40 59.20
38.29 113.07 408.17

10.35 16.40 59.20
71.39 113.07 408.17

11.06 16.40 59.20
76.26 113.07 408.17

8.97 16.40 59.20'

61.87 113.07 408.\17

8.95 16.40/59.20
61.71 113.07 408,.17

12 06 16-.-40\ 59.20
83.12 ,113.0'7\ 4N-17

>10

>10

0

8.56

Min MS: 1.451, : Pm+Pb

1 2-592
AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 2.63 2.00 
18.13 13.82 

15 1.93 2.00 
13 .34 13.82 

16 4.12 0.88 
28.38 6.07 

17 3.97 1. 58 
27.38 10.92 

18 4.90 5.45 
33.82 37.57 

19 5.94 5.12 
40.95 35.30 

20 4.72 4.25 
32.54 29.33 

21 4.58 4.37 
31. 55 30.15 

22 5.85 6.20 
40.36 42.76 

Min MS: 1.451, 

I 2-592 

4.63 16.40 59.20 >10 
31. 96 113.07 408.17 

3.94 16.10 59.20 >10 
27.16 111-.01 408.17 

5.00 16.40 59.20 8.56 
34.46 113.07 408.17 

5.55 16.40 59.20 8.91 
38.29 113.07 408.17 

10.35 16.40 59.20 4 .. 70 
71.39 113 .07 408.17 

11. 06 16.40 
59.20 (" 

76.26 113.07 408.17 

8.97 16.40 59'~015'~8 
61. 87 113.07 408.\17 

8.95 16. 40~59. QO 5-.. 60 

61. 71 113.07 408 •. b J 
12.06 16'..4~9~0 
/~ 8~""3.07 408.17 

Location: Q Cornbina·t-ion: Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-280. Load Combination 304, Head-On Drop Orientation at -400F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 304, 105, 202, 211

30-ft. Head-On Drop at -40 0 F, Low Temperature
-40OF Ambient, Maximum Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 5.89 2.85 8.73 20.00 61.80 6.08
40.59 19.63 60.22 137.90 426.10

9.15 2.03 11.18 18.70 59.70 3.57

63.09 13.96 77.05 128.93 411.6/2

3 4.27 0.07 4.34 20.00 61.ý80 9.14
29.41 0.49 29.90 137.90/426.'10

4 4.35 0.42 4.77 20.00\ 61.80 -8-.94
30.00 2.92 32.92 13-7-9.0 4'26.10

5 3.07 0.73 3.79 2-0 00 61.8,0 >10
21.14 5.02 26.15 7 )90 4-Z6.10)

6 4.61 1.05 5.65 18-7 59./70 8.07
31.75 7.21 38.97 128.9.3 411.62

7 17.39 21.75 39.'-14 r8.70/ 59.70 0.53
119.93 14,9.95, • 269.88 1-28.93 411.62

8 10.'156 13.75 2i3.91 8.70 59.70 1.50
7 0.06 94.81 164/87 128.93 411.62

03.8\2 5_2 .11 18.70 59.70 5.55
263 3.-1 6.83 128.93 411.62

10 1.55 0.09 1.65 18.70 59.70 >10
10,.71 0.64 11.35 128.93 411.62

11 1.31 0.00 1.31 18.70 59.70 >10

9., W4 0.02 9.05 128.93 411.62

12 1.20 0.04 1.24 18.70 59.70 >10

8.31 0.26 8.57 128.93 411.62

13 1.89 2.21 4.10 18.70 59.70 >10

13.00 15.26 28.26 128.93 411.62

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-593
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Table 2-280. Load Combination 304, Head-On Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-16SA 

Load Cases: 304, 105, 202, 211 
30-ft. Head-On Drop at -40°F, Low Temperature 
-40°F Ambient, Maximum Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

5.89 
40.59 

Pb 

2.85 
19.63 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

8.73 20.00 61.80 
60.22 137.90 426.10 

9.15 2.03 11.18 18.70 59.70 
63.09 13.96 77.05 128.93 411.6~ 

4.27 0.07 4.34 20.00 61.~0 

MS 

9.14 
29.41 0.49 29.90 137.9~2~0 

4.35 0.42 4.77 20.0~ 61.80s· .. 94 
30.00 2.92 32. 92/3-9-:-9.0 4'2~0 

3.07 0.73 3)," /l~'~) 00\ 61. S'O >10 
21 . 14 5 . 02 26 . 15 V. 9 ~ L4-2.6 . 10 

4.61 1. 05 ~6--2 .. 18<'TO~/o 

4 

5 

6 
31. 75 7 . 21 3 8 . 9 7~ 8 . 9.3 411. 62 

7 17. 39 gz~':--1.4 1'8.7:> 59.70 
119 . 93 1 ~\9 . 9 ~2 69 . 88'--1.2 8:-93 411 . 62 

10/.1>6 1~75 v,. nJ.. 70 59.70 8 

~7~.:~4.81 16~87 128.93 411.62 

9 ~.82 5~29 9.11 18.70 59.70 
128.93 411.62 

1~~.~55 0.09 1.65 18.70 59.70 
~ ~71 0.64 11.35 128.93 411.62 

11 1.3f 0.00 1.31 18.70 59.70 
9 .,04 0 . 02 9 . 0 5 12 8 . 9 3 411. 62 

12 1.20 0.04 1.24 18.70 59.70 
8.31 0.26 8.57 128.93 411.62 

13 1. 89 2.21 4.10 18.70 59.70 
13.00 15.26 28.26 128.93 411.62 

8.07 

0.53 

1. 50 

5.55 

>10 

>10 

>10 

>10 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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14 2.22
15.33

15 2.05
14.12

16 3.70
25.48

17 3.54
24.44

18 2.71
18.69

19 3.01
20.74

20 2.89
19.94

21 4.79
33.03

22 5.18
35.74

1.90
13.07

2.79
19.23

0.55
3.76

1.11
7.63

1.09
7.52

3.28
22.61

3.99
27.51

7.06
48.70

6.07
41.87

4.12
28.39

4.84
33.35

4.24
29.25

4.65
32.06

3.80
26.21

6.29
43.35

6.88
47.44

11.85
81.73

11.26
77.61

18.70
128.93

17.40
119.97

18.70
128.93

18.70
128.93

18.70
128.93

18.70
128.93

18.70
128.93

18.70
128 . 93"

59.70
411.62

59.20
408.17

59.70
411.62

59.70
411.62

59.70
411.62

59.70
411.62

59 . 70
411.r62

>10

>10

>10

0

Min MS: 0.525, .on: Pm+Pb

1 2-594

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

14 2.22 1. 90 
15.33 13.07 

15 2.05 2.79 
14.12 19.23 

16 3.70 0.55 
25.48 3.76 

17 3.54 1.11 
24.44 7.63 

18 2.71 1. 09 
18.69 7.52 

19 3.01 3.28 
20.74 22.61 

20 2.89 3.99 
19.94 27.51 

21 4.79 7.06 
33.03 48.70 

22 5.18 6.07 
35.74 41. 87 

Min MS: 0.525, 

I 2-594 

4.12 18.70 59.70 >10 
28.39 128.93 411.62 

4.84 17.40 59.20 >10 
33.35 119.97 408.17 

4.24 18.70 59.70 >10 
29.25 128.93 411.62 

4.65 18.70 59.70 >10 
32.06 128.93 411.62 

3.80 18.70 59.70 >10 
26.21 128.93 411. 62 

6.29 18.70 ' '" 59.70 8/58 
43.35 128.93 411.62 ~ 

6.88 18.70 
47.44 128.93 411.\62 

59.~o17.68 
11.85 18. 70~5-? VO 4-._04 

81. 73 128.93 41h.62 J 11.26 y.~tZ)0 
7~'28.93 411.62 

Location:~ Combinat~on: Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-281. Load Combination 305, Side Drop Orientation at -400F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 305, 105, 202, 211
30-ft. Side Drop + Slap-Down at -40 0 F, Low T
-40OF Ambient, Maximum Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

emperature

Loc Pm Pb Pm+Pb

1 28.20 7.17 35.36
194.42 49.42 243.83

Sm

20.00
137.90

Su

61.80
426.10

2 22.22 2.56 24.78 18.70 59.70
153.19 17.63 170.83 128.93 411.6/'2'

3 25.99 6.16 32.14 20.00 N614ýE0

179.17 42.46 221.63 137.90 426.110

4 16.79 2.18 18.96 20.00 61.80
115.75 15.00 130.76 13-7-z9ý0 4ý26.10

5 27.99 7.42 35.4,1 2-0 '00 61.8-0
193.00 51.15 244</15 137 90 4-26.10

6 21.93 3.26 25.19 18r-o0 59.)'70

151.20 22.50 173.70\ 128.9.3 411.62

.55

0.91

7 17.73
122.22

59.70
411.62

1.24

8 /18.70 59.70
128.93 411.62

1.33

.87 18.70 59.70

.09 128.93 411.62
1 .69

1i.51 14.98 18.70 59.70
.0.45 103.29 128.93 411.62

2.10

11 1.48 14.45 18.70 59.70
10.17 99.63 128.93 411.62

2.22

12 13.32 1.51 14.83 18.70 59.70
91.83 10.39 102.23 128.93 411.62

13 14.36 3.34 17.71 18.70 59.70
99.04 23.04 122.08 128.93 411.62

2.14

1.91

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-281. Load Combination 30S, Side Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-16SA 
J 

Load Cases: 305, 105, 202, 211 
30-ft. Side Drop + Slap-Down at -40°F, Low Temperature 
-40°F Ambient, Maximum Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Loc Pm 

1 2B.20 
194.42 

2 

3 

22.22 
153.19 

25.99 
179.17 

Stress (ksi/MPa) 

Pb Pm+Pb Sm Su 

7.17 35.36 20.00 61.BO 
49.42 243.83 137.90 426.10 

2.56 24.78 18.70 59.70 
17.63 170.83 128.93 411.6~ 

6.16 

MS 

0.66 

4 

5 

16.79 
115.75 

27.99 

32.14 20.00 61.~0 
42.46 221.63 137.9~2~0 

2 . 18 18 . 96 2 ~ ~ 0 ~ ,61. $ 0 11,.58 
15.00 130.76)3"1. 9·0 42~0 ~ 

7.42 35. 4d: ~200, 00\ 61.8'0, /0.55 
51.15 244/.15 137! 9~ [40206.10 V 193.00 

~ 07 
21.93 3.26 25.~.( 18<TO~.170 0.91 

151 . 20 22 . 50 173 . 7 o~ 8 . 9.3 411 . 62 
6 

7 17 .73 ~6":'-6 6 1'8 .7:> 59. 70 
122.22 6.1. 5~~. 8~28":93 411. 62 

8 1Y.9.4 ;Y6 \4'0. 7'1Js. 70 59.70 

Z~3'~~9'Oh6 14(77 128.93 411.62 

9 '1.5. 5\6~3" 31 1,B. 87 18.70 59.70 \ \ , /.. 
10'7~8\ ",,22.8) no. 09 128.93 411. 62 

1~;:47 ~ 1.51 14.98 18.70 59.70 
~ ~V 0 . 45 103 .29 128 .93 41.1. 62 

11 12.9; 1.48 14.45 18.70 59.70 
8-(;,4 5 1 0 . 1 7 9 9 . 63 12 8 . 93 411 . 62 

1.24 

1. 33 

1.69 

2.10 

2.22 

12 13 .32 1. 51 14.83 18.70 59.70 2.14 
91.83 10.39 102.23 128.93 411. 62 

13 14.36 3.34 17.71 18.70 59.70 1.91 
99.04 23.04 122.08 128.93 411. 62 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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14 15.32 6.05 21.37 18.70

105.62 41.73 147.35 128.93
59.70

411.62

15 11.55 2.65 14.21 17.40 59.20

79.66 18.30 97.95 119.97 408.17

16 16.86 0.91 17.77 18.70 59.70
116.24 6.28 122.51 128.93 411.62

1.73

2.59

1.48

17 16.71
115.22

3.80 20.52 18.70 59.70
26.23 141.45 128.93 411.62

18 8.29 1.19 9.49 18.70 59.70
57.18 8.22 65.40 128.93 411.62

19 14.59 2.97 17.56 18.70 59.70
100.61 20.48 121.09 128.93 411.62

20 13.45 2.48 15.92 18.70
92.71 17.07 109.77 128.93

21 13.32 2.03 15.35 18.70
91.83 14.00 105.83 128.93'

22 16.78 2.41 19.19 1.8-.-70

115.70 16.64 132.34 128.99

Min MS: 0.534, Location: (

59.

411 1

Pm

1 2-596
AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 15.32 6.05 
105.62 41. 73 

15 11. 55 2.65 
79.66 18.30 

16 16.86 0.91 
116.24 6.28 

17 16.71 3.80 
115.22 26.23 

18 8.29 1.19 
57.18 8.22 

19 14.59 2.97 
100.61 20.48 

20 13.45 2.48 
92.71 17.07 

21 13.32 2.03 
91. 83 14.00 

22 16.78 2.41 
115.70 16.64 

Min MS: 0.534, 

I 2-596 

21. 37 18.70 59.70 1. 73 
147.35 128.93 411.62 

14.21 17.40 59.20 2.59 
97.95 119.97 408.17 

17.77 18.70 59.70 1.48 
122.51 128.93 411.62 

20.52 18.70 59.70 1. 50 0 141. 45 128.93 411.62 

9.49 18.70 59.70 4.04 
65.40 128.93 411. 62 

17.56 18.70 59.70 \ 
121.09 128.93 411.62 

15.92 18.70 59.~ot·1'1 
109.77 128.93 411'r 2 

15.35 18. 70~~. pO 2-.. 14 
105.83 128.93 411>.62 J 

19.19 )~'_~~9 
13~28.93 411.62 

Location: Q Combinat-ion: Pm 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-282. Load Combination 306, Cg/Corner Drop Orientation at -400F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 306, 105, 202, 211
30-ft. Cg/Corner-Drop at -40 0 F, Low Temperature
-40°F Ambient, Maximum Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 3.73 2.86 6.60 20.00 61.80 8.37
25.75 19.72 45.47 137.90 426.10

2 6.60 0.59 7.19 18.70 59.70'1 5.33
45.49 4.09 49.58 128.93 411.6,2/

3 3.61 0.38 3.98 20.00 61.80 >10

24.86 2.61 27.46 137.90/426.10

4 3.10 0.37 3.48 20.00 \61.80 %>10
21.40 2.58 23.98 13-7-9,0 4-26.10

5 3.14 0.50 3.64 2-0 00 61.8'0 >10
21.65 3.42 25,/06 <17 90 4-2.610ý

6 3.73 1.00 4.74 18-70 59./70 >10
25.72 6.93 32.65 128.93 411.62

7 9.62 5.74 5ý--36 ,8.7 0 59.70 2.89
66.34 3,9.56-105.91"-128V"3 411.62

8 5/6.7 2.68 \ 8.135 8.70 59.70 6.15
39.08 18.47 57/55 128.93 411.62

9 4.95 1.03 .99 18.70 59.70 6.48
34.1 20.9,0 55.06 128.93 411.62

10 4.00 022 4.22 18.70 59.70 9.44
2'72.60 1.53 29.12 128.93 411.62

11 3.41 0.08 3.48 18.70 59.70 >10

32-,50 0.52 24.02 128.93 411.62

12 2.52 0.08 2.61 18.70 59.70 >10
17.39 0.58 17.97 128.93 411.62

13 2.89 2.51 5.39 18.70 59.70 >10

19.90 17.29 37.19 128.93 411.62

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-597
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Table 2-282. Load Combination 306, CglCorner Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-16SA 

Load Cases: 306, 105, 202, 211 
30-ft. cg/Corner ·Drop at -40°F, Low Temperature 
-40°F Ambient, Maximum Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

3.73 
25.75 

Pb 

2.86 
19.72 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

6:60 20.00 61.80 
45.47 137.90 426.10 

6.60 0.59 7.19 18.70 
45.49 4.09 49.58 128.93 411.6~ 

3.61 0.38 3.98 20.00 61.~0 

MS 

8.37 

>10 
24.86 2.61 27.46 137.9~2~0 

3.10 0.37 3.48 20.0~ 61.80S>-10 
21. 40 , 2 . 58 23 . 9 8)3-979.0 4-Q\10 

3 . 14 0 . 50 3 . 64 2·0 . 00\ 61. 8'0 > 1 0 
21.65 3.42 25/o6~) 9~ L426 .10 

3.73 1.00 ~7~ 18<?,O~/o 

4 

5 

6 
25.72 6.93 32.65~8.9.3 411.62 

9.62 ~':'-;16 1'8.7:> 59.70 
66 . 34 319 . 5 ~~ . 9 ~2 8':9'3 411. 62 

7 

8 5/.6,7 ~68 V 8 . 3'SJ.. 70 59.70 

(3~.:~8.47 5~55 128.93 411.62 

9 \4.95 3,.03 '1/.99 18.70 59.70 
128.93 411.62 

~ ~ ) 
10~,~,:.00 O. ~2 

'" ~60 1.53 

11 3.4} 0.08 
2,(;,50 0 . 52 

12 2.52 0.08 
17.39 0.58 

13 2.89 2.51, 
19.90 17.29 

4.22 
29.12 

3.48 
24.02 

2.61 
17.97 

5.39 
37.19 

18.70 
128.93 

18.70 
128.93 

18.70 
128.93 

18.70 
128.93 

59.70 
411.62 

59.70 
411. 62 

59.70 
411.62 

59.70 
411. 62 

>10 

2.89 

6.15 

6.48 

9.44 

>10 

>10 

>10 
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14 2.63
18.14

15 1.71
11.81

16 3.94
27.18

17 3.80
26.19

18 2.56
17.64

19 4.79
33.06

20 4.14
28.54

21 3 .99
27.48

22 4.25
29.33

1.97
13.56

1.72
11.89

0.53
3 .66

1.08
7.46

1.00
6.90

1.85
12.79

1.98
13.67

2.27
15.65

2.57
17.73

4.60
31.70

3.44
23.70

4.47
30.84

4.88
33.65

3.56
24.54

6.65
45.84

6.12
42.21

6.25
43.12

6.83
47.06

18.70
128.93

17.40
119.97

18.70
128.93

18.70
128.93

18.70
128.93

18.70
128.93

18.70
128.93

18.70
128.93'

59.70
411.62

59.20
408.17

59.70
411.62

59.70
411.62

59.70
411.62

59.70
411.62

59 .70

411 .(62

>10

>10

9.60

Min MS: 2.887, : Pm+Pb

I 2-598

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-1 65 Transport Packages, Rev. B

14 2.63 1. 97 
18.14 13.56 

15 1. 71 1. 72 
11. 81 11.89 

16 3.94 0.53 
27.18 3.66 

17 3.80 1. 08 
26.19 7.46 

18 2.56 1. 00 
17.64 6.90 

19 4.79 1. 85 
33.06 12.79 

20 4.14 1. 98 
28.54 13.67 

21 3.99 2.27 
27.48 15.65 

22 4.25 2.57 
29.33 17.73 

Min MS: 2.887, 

2-598 

4.60 18.70 59.70 >10 
31. 70 128.93 411.62 

3.44 17.40 59.20 >10 
23.70 119.97 408.17 

4.47 18.70 59.70 9.60 
30.84 128.93 411.62 

4.88 18.70 59.70 >10 0 33.65 128.93 411. 62 

3.56 18.70 59.70 >10 
24.54 128.93 411. 62 

6.65 18.70 59.70 (' 
45.84 128.93 411. 62 

6.12 18.70 59. ~018' 75 
42.21 128.93 

411r
2 

6.25 18. 70~59. VO 8-.54 

43.12 128.93 411'.6' J 
6.83 lB"7~9~ 
/~ 4~"'8.93 411.6' . 

Loca:tion:Q Combina't-ion: Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025,AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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Table 2-283. Load Combination 310, Additional Increased External Pressure (290' psi),
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 204, 101, 211
Additional Increased External Pressure, 2 MPa (290 psia)
100OF Ambient, Maximum Decay Heat
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 0.76 0.48 1.25 17.40 59.20 >10
5.27 3.32 8.59 119.97 408.17

2 2.90 0.27 3.17 17.40 59.20 >10

20.01 1.85 21.86 119.97 408.17

3 0.63 0.02 0.65 18.70 59.70 >10

4.36 0.14 4.51 128.93 411.62 MS

4 1.02 0.32 1.34 17.40 594.<20 >10 ,
7.06 2.20 9.26 119.97\408.17

5 0.76 0.46 1.22 17.40 59%.2 >10
5.23 3.15 8.3,8 119 97 408.1\7

6 2.98 1.00 3.97 <12740 59.20' >10
20.52 6.89 27'41 ii9ý-97--408./17

7 12.88 22.68 -- _35. 56 7 59.20 0.66
88.79 156.40 245:>1.9 I19.97 408.17

8 12.19 17 .0 259.20 1/7.40 59.20 1.03
84/0o6 11729 \2/1.3.5--. 5,,Z19.97 408.17

9 5.46 8.25 13.72 17.40 59.20 3.32
37.66 56..91 9,4.57 119.97 408.17

10 1•.59 0.09 1.68 16.40 59.20 >10
10.95 0.61 11.55 113.07 408.17

1\1 '1.58 0.00 1.59 16.40 59.20 >10
10.92 0.02 10.94 113.07 408.17

12 1.59 0.05 1.63 16.40 59.20 >10
10.93 0.34 11.27 113.07 408.17

13 2.09 2.05 4.14 16.40 59.20 >10
14.41 14.11 28.51 113.07 408.17

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-599
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

• 
Table 2-283. Load Combination 310, Additional Increased External Pressure (290' psi), 
Hypothetical Accident Conditions of Transport - Model AOS-165A 

Load Cases: 204, 101, 211 
Additional Increased External Pressure, 2 MPa (290 psia) 
100°F Ambient, Maximum Decay Heat 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb Sm Su MS 

1 0.76 0.48 1. 25 17.40 59.20 >10 
5.27 3.32 8.59 119.97 408.17 

2 2.90 0.27 3.17 17.40 
20.01 1. 85 21. 86 119.97 

3 0.63 0.02 0.65 18.70 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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14 1.91. 1.95 3.8'6 16.40 59.20 >10
13.19 13.45 26.65 113.07 408.17

15 3.03 4.01 7.03 16.40 59.20
20.88 27.62 48.50 113.07 408.17

16 3.95 1.62 5.57 17.40 59.20
27.27 11.17 38.44 119.97 408.17

17 3.57 1.53 5.10 17.40 59.20
24.61 10.57 35.18 119.97 408.17

18 0.64 0.94 1.58 17.40 59.20
4.42 6.49 10.91 119.97 408.17

19 0.92 1.39 2.31 17.40 59.20
6.35 9.57 15.92 119.97 408.17

7.39

9.48

20 0.64 1.14 1.78 17.40 59.20
4.40 7.86 12.25 119.97 408.17"

21 0.74 1.31 2.05 17.40 59.20O
5.10 9.03 14.14 119.97 408.17

22 1.21 1.77 2.97 17.40 59.20
8.33 12.17 20.50 119-.-97 408.17

Min MS: 0.665, Location:n 7, Gorabinat: Pm+Pb

1 2-600
AOS Radioactive Material Transport Packaging System Safety Analysis Report

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

14 1. 9l. 1. 95 
13 .19 13 .45 

15 3.03 4.01 
20.88 27.62 

16 3.95 1. 62 
27.27 11.17 

17 3.57 1. 53 
24.61 10.57 

18 0.64 0.94 
4.42 6.49 

19 0.92 1. 39 
6.35 9.57 

20 0.64 1.14 
4.40 7.86 

21 0.74 1. 31 
5.10 9.03 

22 1. 21 1. 77 
8.33 12.17 

Min MS: 0.665, 

I 2-600 

3.8'6 16.40 59.20 >10 
26.65 113.07 408.17 

7.03 16.40 59.20 7.39 
48.50 113.07 408.17 

5.57 17.40 59.20 9.48 
38.44 119.97 408.17 

5.10 17.40 59.20 >10 
35.18 119.97 408.17 Q 
1. 58 17.40 59.20 >10 

10.9l 119.97 408.17 

2.31 17.40 59.20 >10 
15 .. 92 119.97 408.17 

1. 78 17.40 59.20 
12.25 119.97 408.~ 

2.05 17.40 59.20 >10 
14.14 119'9~4'~7 

2.97 17.40 59.20 

20 .50 119·.·97 4~ 

Locat~ ~mbinati~~ Pm+Pb 

,; 

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

• 

• 

• 



Table 2-284. Load Combination 311, 4-ft. Drop onto Rod,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 311, 101, 201, 211
4-ft. Drop onto Rod
100OF Ambient, Maximum Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su

1 0.74 0.51 1.25 17.40 59.20
5.07 3.55 8.62 119.97 408.17

2 2.86 0.34 3.19 17.40 59.20
19.69 2.31 22.00 119.97 408.1ý7

3 0.61 0.03 0.64 18.70 59.70
4.20 0.18 4.38 128.93 411.62

4 0.90 0.35 1.24 17.400 59.20
6.17 2.41 8.58 11-9--9,7 4'08.17

5 0.66 0.39 1.05 1-7,.40 59.20

MS

>10

4.55 2.68

6 2.67 0.86
18.42 5.93

>10

7 8.68
59.82

59.20
408.17

1.86

8 9'0'1/17.40 59.20
60 119.97 408.17

2.72

,8.95 17.40 59.20
1.68 119.97 408.17

5.62

,67 1.28 16.40 59.20
51 8.82 113.07 408.17

>10

11 0.00 0.84 16.40 59.20
0.02 5.81 113.07 408.17

>10

12 0.72 0.04 0.76 16.40 59.20
4.94 0.31 5.24 113.07 408.17

13 1.83 2.33 4.15 16.40 59.20
12.61 16.03 28.64 113.07 408.17

>10

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050,AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-284. Load Combination 311, 4-ft. Drop onto Rod, 
Hypothetical Accident Conditions of Transport - Model AOS-16SA 

Load Cases: 311, 101, 201, 211 
4-ft. Drop onto Rod 
100°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

0.74 
5.07 

2.86 

Pb 

0.51 
3.55 

0.34 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

1.25 17.40 59.20 
8.62 119.97 408.17 

3.19 17.40 59.20 
19.69 2.31 22.00 119.97 408.1ri 

0.61 0.03 0.64 18.70 59.~0 

MS 

>10 

>10 
4.20 0.18 4.38 128.9~11.62 

0.90 0.35 1.24 17.4~ 5~OS>-10 
6.17 2.41 8.58 1~979~ ~08.17 

0.66 0.39 1. O~~:! 4'\ 5~.0 >10 
4.55 2.68 ~3 V.9~L08~ 

4 

5 

6 

7 

8 

2 . 67 0 . 86 3 . 5< 1 7 <4'O~~ 0 
18 . 42 5 . 93 24 . 3 5~ 9 . 9~ 408. 17 

8 . 6 8 ~;-'69 1'7,.40 59 .20 
59. 82 ~'2. 8~142. 6~,19 ':-97 408.17 

y44 ~45~/.0~.40 59.2C 

~51.~~8.29 10<.60 119.97 408.17 

9 \4 . 3.2 4,. 63 8 . 9 5 1 7 . 4 0 5 9 . 2 0 
119.97 408.17 

1~~.:21 0.07 1.28 16.40 59.20 
,,~31 0.51 8.82 113.07 408.17 

11 0.8; 0.00 0.84 16.40 59.20 
5~80 0.02 5.81 li3.07 408.17 

12 0.72 0.04 0.76 16.40 59.20 
4.94 0.31 5.24 113.07 408.17 

13 1. 83 2.33 4.15 16.40 59.20 
12.61 16.03 28.64 113.07 408.17 

>10 

1. 86 

2.72 

5.62 

>10 

>10 

>10 

>10 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, 'AOS-100, and AOS-165 Transport Packages, Rev. B 
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14 1.82 1.75 3.56 16.40 59.20
12.52 12.05 24.57 113.07 408.17

15 1.81 2.13 3.93 16.40 59.20
12.46 14.65 27.11 113.07 408.17

16 3.48- 0.90 4.39 17.40 59.20
24.02 6.22 30.24 119.97 408.17

17 3.36 1.63 4.99 17.40 59.20
23.14 11.25 34.39 119.97 408.17

>10

>10

>10

18 26.56
183.15

6.24 32.81 17.40 59.20
43.03 226.18 119.97 408.17

19 6.91 8.87 15.78 17.40 59.20
47.63 61.17 108.80 119.97 408.17

20 4.54 6.33 10.87 17.40 59
31.28 43.63 74.91 119.97 408

21 3.73 4.45 8.17 17.40 59
25.68 30.68 56.36 119.97 '408,

22 4.90 6.44 11.33 1-.1-40\ 59
33.77 44.37 78.14 119.97 408,

Min MS: 0.560, Location:1 Combi1 ,on: Pm

1 2-602
AOS Radioactive Material Transport Packaging System Safety Analysis Report

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

14 1. 82 1. 75 3.56 16.40 59.20 >10 
12.52 12.05 24.57 113.07 408.17 

15 1. 81 2.13 3.93 16.40 59.20 >10 
12.46 14.65 27.11 113.07 408.17 

16 3.48- 0.90 4.39 17.40 59.20 >10 
24.02 6.22 30.24 119.97 408.17 

17 3.36 '1.63 4.99 17.40 59.20 >10 0 " 23.14 11. 25 34.39 119.97 408.17 

18 26.56 6.24 32.81 17.40 59.20 0.56 
183.15 43.03 226.18 119.97 408.17 

19 6.91 8.87 15.78 17.40 59.20 2/15 
47.63 61.17 108.80 119.97 408.17 ~ 

20 4.54 6.33 10.87 17.40 59.:;014 . 4'5 
31. 28 43.63 74.91 119.97 408r7 

21 3.73 4.45 8 . 17 1 7 . 4 0 ~5 9 . !2 0 6-.. 24 " J 25.68 30.68 5 6 . 3 6 119 . 9 7 4 0 8,. 1l 7 

22 4.90 6.44 
33.77 44.37 

11.33 1J_'4~9Z> /c 7~119.97 40B.17 

Min MS: 0.560, ,Location: Q Cornbinat-ion: Pm 
v 

I 2-602, AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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Table 2-285. Load Combination 312, 4-ft. Drop onto Rod at -40'F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 311, 104, 201, 211
4-ft. Drop onto Rod
-40OF Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su

1 0.74 0.51 1.25 20.00 70.00
5.07 3.55 8.62 137.90 482.63

2 2.86 0.34 3.19 20.00 70.00
19.69 2.31 22.00 137.90 482.63/

3 0.61 0.03 0.64 20.00 70 (00j
4.20 0.18 4.38 137.90 /48,2.ý:6 3

4 0.90 0.35 1.24 20.00 70.00
6.17 2.41 8.58 13-7-9-0 4"82.63

5 0.66 0.39 1.05 2,0 00 70.&00
4.55 2.68 7.23 137'90 4.8.2.63'

6 2.67 0.86 3.3 2 0 -00 0.-Z,00ý
18.42 5.9 243 5\137.90 48 2.63

7 8.68 12.02 0.6.9 20.00 70.00
59.82 82..85\,142 482.63

>10

>10

2.38

8 /20.00 70.00
137.90 482.63

3.40

9 .95 20.00 70.00
.68 137.90 482.63

6.82

.,07 1.28 20.00 70.00

.51 8.82 137.90 482.63
>10

11 0.00 0.84 20.00 70.00
0.02 5.81 137.90 482.63

>10

12 0.72 0.04 0.76 20.00 70.00
4.94 0.31 5.24 137.90 482.63

13 1.83 2.33 4.15 20.00 70.00
12.61 16.03 28.64 137.90 482.63

>10

>10

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-285. Load Combination 312, 4-ft. Drop onto Rod at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-165A 

Load Cases: 311, 104, 201, 211 
4-ft. Drop onto Rod 
-40°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

0.74 
5.07 

2.86 
19.69 

0.61 
4.20 

Pb 

0.51 
3.55 

0.34 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

1. 25 20.00 70.00 
8.62 137.90 482.63 

3.19 20.00 70.00 
2.31 22.00 137.90 482.6J 

0.03 0.64 20.00 70.~0 

MS 

0.18 4.38 137.9~8~3 

0.35 1.24 20.0~ 70.00

0
>-10 

2.41 8.58).3-'7-:-9.0 4'82.63 

0.39 1. 0.5 /i~~' 00\ 7';00 >10 

2.68 ~3 V!9~L482~ 

4 0.90 
6.17 

5 0.66 
4.55 

0.86 3. 5-.2 20<00~,OO 

5.93 24.35~7.9\ 482.63 

~0":--6.9 2'0.00) 70.00 

>10 

2.38 

6 2.67 
18.42 

7 8.68 
\ "'- ~ ~/ 59.82 82.85\~~.67 ~37.90 482.63 

Y"4 ~45 \.{5)'OJo.00 70.00 

\
51.3~ 58.29 109.60 137.90 482.63 

~- ~ \ 
9 4 . 3,2 4,. 63 8 . 9 5 2 0 . 0 0 7 0 . 0 0 

3.40 

6.82 

8 

137.90 482.63 

1~~,:21 0.07 1.28 20.00 70.00 
,~31 0.51 8.82 137.90 482.63 

11 0.8; 0.00 0.84 20.00 70.00 
5 .,8 0 0 . 02 5 . 81 13 7 . 9 0 4 82 . 63 

>10 

>10 

12 0.72 0.04 0.76 20.00 70.00 >10 
4.94 0.31 5.24 137.90 482.63 , 

13 1. 83 2.33 4.15 20.00 70.00 >10 
12.61 16.03 28.64 137.90 482.63 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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14 1.82
12.52

15 1.81
12.46

16 3.48
24.02

17 3.36
23.14

18 26.56
183.15

19 6.91
47.63

20 4.54
31.28

21 3.73
25.68

22 4.90
33.77

1.75
12.05

2.13
14.65

0..90
6.22

1.63
11.25

6.24
43.03

8.87
61.17

6.33
43.63

4.45
30.68

6.44
44.37

3.56
24.57

3.93
27.11

4.39
30.24

4.99
34.39

32.81
226.18

15.78
108.80

10.87
74.91

8.17
56.36

11.33
78.14

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

.20.00

137.90

20.00,
137 . 90'

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70 . 00'

482 .(63

>10

>10

>10

Min MS: 0.807, .on: Pm

1 2-604

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

14 

15 

16 

17 

18 

1. 82 
12.52 

1. 81 
12.46 

3.48 
24.02 

3.36 
23.14 

1. 75 
12.05 

2.13 
14.65 

0 .. 90 
6.22 

1. 63 
11.25 

6.24 

3.56 20.00 70.00 
24.57 137.90 482.63 

3.93 20.00 70.00 
27.11 137.9b 482.63 

4.39 20.00 70.00 
30.24 137.90 482.63 

4.99 20.00 70.00 
34.39 137.90 482.63 

32.81 20.00 70,00 

>10 

>10 

>10 

>10 

0.81 26.56 
183.15 43.03 226.18 137.90 482.63 

19 

20 

21 

22 

6.91 
47.63 

4.54 
31. 28 

3.73 
25.68 

4.90 
33.77 

8.87 
61.17 

6.33 
43.63 

4.45 
30.68 

6.44 
44.37 

Min MS: 0.807, 

I 2-604 

15 . 78 2 0 . 0 0 7 0 . 0 0 3 .4"4 
108.80 137.90 482.63 ~ 

10.87 20.00 70 .0015.4'4 . / 
74.91 137.90 482'r3 

8.17 20. 00~70. 00 9-.-56 
56.36 137.90 482 •. b J 
11.33 }O_o~o:~~ ~ 
7:%37.9kV 

Location: Q Combinat-ion: Pm 
'J 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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Table 2-286. Load Combination 350, Fire at 30 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 111, 201, 211
Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa-)

LLoc Pm Pb Pm+Pb Sm Su MS

1 0.63 0.41 1.04 17.40 59.20 >10
4.33 2.83 7.17 119.97 408.17

2 2.52 0.16 2.68 17.40 59.20 >10
17.36 1.10 18.47 119.97 408.17

3 0.51 0.01 0.53 15.50 59. 20 >10
3.53 0.10 3.64 106.87 408.17

4 0.65 0.31 0.96 16.40 59.2 >10
4.48 2.15 6.62 113.07 408.7

5 0.62 0.39 1.01 17.40 59-.20 >10
4.30 2.67 6.96 11-9 97 408.1\7

6 2.57 0.86 3.43 <17.40 59.20' >10

17.75 5.92 23>67 119*97-,408./17

7 7.24 11./62 -- ,18.86 7 59.20 2.14
49.94 80.11 130."-05 11"9.97 408.17

5.94 751 .45 1.6.40 59.20 3.39
40./9.2 51. 79 9 2.7 1"-,13.07 408.17

9 2.77 3.94 6.71 16.40 59.20 7.80
19.09 2-7\.15 4.6.23 113.07 408.17

10 0.49 0.06 0.55 16.40 59.20 >10
3.34 0.43 3.77 113.07 408.17

ii 0.48 0.00 0.48 16.40 59.20 >10
.33 0.01 3.34 113.07 408.17

12 0.48 0.04 0.53 16.40 59.20 >10
3.34 0.29 3.63 113.07 408.17

13 1.61 2.20 3.81 16.40 59.20 >10
11.10 15.14 26.24 113.07 408.17

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-605
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-286. Load Combination 350, Fire at 30 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-165A 

Load Cases: 111, 201, 211 
Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

;Loc Pm Pb Pm+Pb Sm Su MS 

1 0.63 0.41 1. 04 17.40 59.20 >10 
4.33 2.83 7.17 119.97 408.17 

2 2.52 0.16 2.68 17.40 
17.36 1.10 18.47 119.97 

3 0.51 0.01 0.53 15.50 
3.53 0.10 3.64 106.87 408.17 

~ 4 0.65 0.31 0.96 16.40 59.20 
4.48 2.15 6.62 113.07~'17 

5 0.62 0.39 1. 01 17.40 59,.20 >10 

" 4.30 2.67 ~6 11-)97 408.1'7 

6 2.57 0.86 ;3 .43 (1'7.40 59.207 >10 
17.75 5.92 23':67 119 :-9'7 __ 408 ./t7 

7 7.24 1;~'B07]> ::'20 2.14 
49.94 80.11 130~Q5 1r9.97 408.17 

8 59' \~N'~"O 59.20 3.39 
.0.(92 51. 79 9{/"~Ib. 07 408.17 

9 ~.~~3.94 ~.71 16.40 59.20 7.80 

~~~~v:::: 
113.07 408.17 

16.40 59.20 >10 

~4 iJ>13 3.77 113.07 408.17 

16.40 59.20 >10 1'1 0,\48 0.00 0.48 

~l 0.01 
3.34 113 .07 408.17 

12 0.48 0.04 0.53 16.40 59.20 >10 
3.34 0.29 3.63 113 . 07 408.17 

13 1. 61 2.20 3.81 16.40 59.20 >10 
11.10 15.14 26.24 113.07 408.17 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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14 1.65 1.66 3.31 16.40 59.20
11.41 11.44 22.85- 113.07 408.17

15 1.65 1.85 3.50 16.10 59.20
11.37 12.78 24.15 111.01 408.17

16 3.29 0.76 4.05 16.40 59.20
22.68 5.27 27.95 113.07 408.17

17 3.22 1.55 4.76 17.40 59.20
22.19 10-.66 32.85 119.97 408.17

18 3.54 5.41 8.94 16.40 59.20
24.39 37.28 61.67 113.07 408.17

19 3.18 4.79 7.96 17.40 59.20
21.90 33.01 54.91 119.97 408.17

>10

>10

>10

20 2.22 3.65 5.87 16.40 59.20
15.31 25.17 40.49 113.07 408.17'

21 2.26 3.69 5.95 16.40 59.(20
15.58 25.43 41.01 113.07 408.117

22 3.68 5.63 9.31 16.40 59.20
25.37 38.79 64.16 113-.-07 408.17

Min MS: 2.139, Lo catiob n/7 7, Coibinat: Pm+Pb

I 2-606

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

14 1. 65 1. 66 
11. 41 11.44 

15 1. 65 1. 85 
11.37 12.78 

16 3.29 0.76 
22.68 5.27 

17 3.22 1. 55 
22.19 10.66 

18 3.54 5.41 
24.39 37.28 

19 3.18 4.79 
21. 90 33.01 

20 2.22 3.65 
15.31 25.17 

21 2.26 3.69 
15.58 25.43 

22 3.68 5.63 
25.37 38.79 

Min MS: 2.139, 

I 2-606 

3.31 16.40 59.20 >10 
22.85- 113 .07 408.17 

3.50 16.10 59.20 >10 
24.15 .111.01 408.17 

4.05 16.40 59.20 >10 
27.95 113 .07 408.17 

4.76 17.40 59.20 >10 
32.85 119.97 408.17 

8.94 16.40 59.20 5.60 
61. 67 113 .07 408.17 

7.96 17.40 59.20 
54.91 119.97 408.17 

5.87 16.40 59.20 
40.49 113 .07 408.,7 

5.95 16.40 59.20 8.93 
41. 01 

9.31 

113. 0~4.0B. Ito 

16.40 5~0 S.34 
64.16 113·.·07 4~ 

Locat~ ~mbinat~n' Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Repo~t 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev.B 
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Table 2-287. Load Combination 351, Fire at 60 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 112, 201, 211
Fire at 60 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 0.63 0.41 1.04 17.40 59.20 >10
4.33 2.83 7.17 119.97 408.17

2 2.52 0.16 2.68 17.40 59.20 >10
17.36 1.10 18.47 119.97 408.17

3 0.51 0.01 0.53 16.00 59.20 >10
3.53 0.10 3.64 110.32 408. 17

4 0.65 0.31 0.96 16.10/ 59.<20 >10
4.48 2.15 6.62 111.01 408. 17

5 0.62 0.39 1.01 16.40 59'.20 >10
4.30 2.67 6.96 1,1-3.07 408.1\7

6 2.57 0.86 343 <1,7.40 59.20ý' >10

17.75 5.92 23.67 119:97--408.,17

7 7.24 11/62,• 18.86 16.40 59.20 2.13
49.94 80.11 130">'0.5 11\3.07 408.17

8 5.94 7.51 13.45 1,6.40 59.20 3.39
4069.2 51 79 92.71-',Z113.07 408.17

9 2.77\ 394 ý6.71 16.40 59.20 7.80
19.0,9 2 7,.15V4.6\.2 3 113.07 408.17

2 .438• ' 0.00 0.48 16.10 59.20 >10

3.33 0.01 3.34 111.01 408.17

12 0.48 0.04 0.53 16.10 59.20 >10
3.34 0.29 3.63 111.01 408.17

13 1.61 2.20 3.81 16.40 59.20 >10
11.10 15.14 26.24 113.07 408.17

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-607
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-287. Load Combination 351, Fire at 60 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-165A 

Load Cases: 112, 201, 211 
Fire at 60 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa {220 psia} 
Fabrication Stress 

Stress (ksi/MPa) 

Loc Pm Pb Pm+Pb Sm Su MS 

1 0.63 0.41 1. 04 17.40 59.20 >10 
4.33 2.83 7.17 119.97 408.17 

2 2.52 0.16 2.68 17.40 59.20 
17.36 1.10 18.47 119.97 

3 0.51 0.01 0.53 16.00 
3.53 0.10 3.64 110.32 408.17 

. ~\ 
4 0.65 0.31 0.96 16.10 59.JO 

4.48 2.15 6.62 111.01~.17 

5 0.62 0.39 1. 01 16.40 59,.20 >10 

" 4.30 2.67 7.6 1.1-3) 07 408.1"7 

6 2.57 o . 86 ;3 • 43 (](7. 40 59 . 2 0/ >10 
17.75 5.92 23':-67 119...-97 __ ..408./1"7 

7 7.24 1~'8~6~ -:'20 2.13 
49 . 9 4 8'0 . 11 13 0;-'0.5 1 1';3 • 07 4 0 8 . 1 7 

8 5.94 \~34~'40 5920 3.39 
40/.92 51. 79 97'"'vr13. 07 408.17 

9 0.~~3.94 ~.71 16.40 59.20 7.80 

«~~y~V:::: 
113.07 408.17 

1"6.10 59.20 >10 

~4 0.43 3.77 111.01 408.17 

59.20 1~ Q~48 0.00 0.48 16.10 >10 

~)3 0.01 3.34 111.01 408.17 

12 0.48 0.04 0.53 16.10 59.20 >10 
3.34 0.29 3.63 111.01 408.17 

13 1. 61 2.20 3.81 16.40 59.20 >10 
11.10 15.14 26.24 113.07 408.17 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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14 1.65 1.66 3.31 16.40 59.20 >10
11.41 11.44 22.85 113.07 408.17

15 1.65 1.85 3.50 16.10 59.20
11.37 12.78 24.15 111.01 408.17

16 3.29 0.76 4.05 16.40 59.20
22.68 5.27 27.95 113.07 408.17

17 3.22 1.55 4.76 16.40 59.20
22.19 10.66 32.85 113.07 408.17

18 3.54 5.41 8.94 16.40 59.20
24.39 37.28 61.67 113.07 408.17

19 3.18 4.79 7.96 17.40 59.20
21.90 33.01 54.91 119.97 408.17

20 2.22 3.65 5.87 16.40 59.20
15.31 25.17 40.49 113.07 408.17'

21 2.26 3.69 5.95 16.40 59.20
15.58 25.43 41.01 113.07 '08. 7

22 3.68 5.63 9.31 1ii.40 59.20
25.37 38.79 64.16 113-.-Q7 4,08.17

>10

>10

Min MS: 2.130, Pm+Pb

1 2-608
AOS Radioactive Material Transport Packaging System Safety Analysis Report

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

14 1. 65 1. 66 
11. 41 11.44 

15 1. 65 1. 85 
11. 37 12.78 

16 3.29 0.76 
22.68 5.27 

17 3.22 1. 55 
22.19 10.66 

18 3.54 5.41 
24.39 37.28 

19 3.18 4.79 
21. 90 33.01 

20 2.22 3.65 
15.31 25.17 

21 2.26 3.69 
15.58 25.43 

22 3.68 5.63 
25.37 38.79 

Min MS: 2.130, 

r 2-608 

3.31 16.40 59.20 >10 
22.85 113.07 408.17 

3.50 16.10 59 . .2 0 >10 
24.15 111. 01 408.17 

4.05 16.40 59.20 >10 
27.95 113.07 408.17 

4.76 16.40 59.20 >10 
32.85 113.07 408.17 

8.94 16.40 59.20 5.60 
61.67 113.07 408.17 

7.96 17.40 59.20 6.43 
54.91 119.97 408.17 

5.87 16.40 59.20 
40.49 113 .07 408.(7 

5.95 16.40 59.20 8.93 
41. 01 

I 

9.31 

113. 0~4'OB. r 
16.40 5~0 ~'34 

64.16 113-.. 07 ~ . 

Locat~ ~mbinati~n' Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-288. Load Combination 352, Fire at 90 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 113, 201, 211
Fire at 90 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 0.63 0.41 1.04 16.40 59.20 >10
4.33 2.83 7.17 113.07 408.17

2 2.52 0.16 2.68 16.40 59.20 >10
17.36 1.10 18.47 113.07 408.(17

3 0.51 0.01 0.53 16.10 59. 20 >10
3.53 0.10 3.64 111.01 408.17 M1

4 0.65 0.31 0.96 16.10/ ^599.10 >10
4.48 2.15 6.62 111.01\408.17

5 0.62 0.39 1.01 16.40 59,.20 >10
4.30 2.67 6.96 11-3 07 408.1\7

\1,60

6 2.57 0.86 .3.. 1,6.40 59.20;' >10
17.75 5.92 23>67' 113,-07---408.,17

7 7.24 11.6-2. - 18.86 16.40 59.20 2.13
49.94 80.11 130>'0.5 11\3.07 408.17

8 5.94 7. 51- .45 1.6.40 59.20 3.39
0/9. 51.79: 927'1Nv113.07 408.17

9 .77 3.94 6.71 16.10 59.20 7.64
19.0.9 27,.15' 4,6.23 111.01 408.17

10 0.49 0.06 0.55 16.10 59.20 >10
3.34 0.43 3.77 111.01 408.17

il 0.48 0.00 0.48 16.10 59.20 >10
3>33 0.01 3.34 111.01 408.17

12 0.48 0.04 0.53 16.10 .59.20 >10
3.34 0.29 3.63 111.01 408.17

13 1.61 2.20 3.81 16.10 59.20 >10

11.10 15.14 26.24 111.01 408.17

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-609
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-288. Load Combination 352, Fire at 90 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-165A 

Load Cases: 113, 201, 211 
Fire at 90 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Loc Pm Pb Pm+Pb Sm Su 

1 0.63 0.41 1. 04 16.40 59.20 
4.33 2.83 7.17 113.07 408.17 

2 2.52 0.16 2.68 16.40 59.20 
17.36 1.10 18.47 113 .07 408.17 

3 0.51 0.01 0.53 16.10 59.20 
3.53 0.10 3.64 111.01 408.17 

4 0.65 0.31 0.96 16.10~10 
4.48 2.15 6.62 111.01~.17 

5 0.62 0.39 1. 01 +0;40 59,.20 
4.3 ci " 2.67 ;(6 '. 1.1--3) 07 408.1'7 

6 2.57 0.86 ;3.43(1-6.40 59.20;> >10 
17.75 5 . 92 23':67,' 113 ,,07 ____ 408 . ..-17 

7 7.24 1;~.B~6~ -:'20 2.13 
49 . 94 80 . 11 130'>05 11\3 . 07 408 . 1 7 \ ...... ~ 

8 5.94 \~0j3.45 1·6.40 59.20 3.39 

40/.9.2 51. 79 9~/"1'vr13. 07 408.17 

9 0.~~3.94 . ~.71 16.10 59.20 7.64 

<&~3~V:::: 
111.01 408.17 

16.10 59.20 >10 

~4 0.43 3.77 111.01 408.17 

16.10 59.20 >10 1~ Q~48 0.00 0.48 

~)3 0.01 3.34 111.01 408.17 

16~10 12 0.48 0.04 0.53 59.20 >10 
3.34 0.29 3.63 111.01 408.17 

13 1. 61 2.20 3.81 16.10 59.20 >10 
11.10 15.14 26.24 111. 01 408.17 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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14 1.65 1.66 3.31 16.10 59.20
11.41 11.44 22.85 111.01 408.17

15 1.65 1.85 3.50 16.10 59.20
11.37 12.78 24.15 111.01 408.17

16 3.29 0.76 4.05 16.40 59.20
22.68 5.27 27.95 113.07 408.17

17 3.22 1.55 4.76 16.40 59.20
22.19 10.66 32.85 113.07 408.17

18 3.54 5.41 8.94 16.40 59.20
24.39 37.28 61.67 -113.07 408.17

19 3.18 4.79 7.96 16.40 59.20
21.90 33.01 54.91 113.07 408.17

>10

>10

>10

20 2.22 3.65 5.87 16.40 59.20
15.31 25.17 40.49 113.07 408.17'

21 2.26 3.69 5.95 16.40 59.(20
15.58 25.43 41.01 113.07<,1108.117

22 3.68 5.63 9.31 16.40 59.20
25.37 38.79 64.16 11.3-.07 408.17

Min MS: 2.130, Locatiobn: 7, )Combinat: Pm+Pb

1 2-610

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

14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 65 
11.41 

1. 65 
11. 37 

3.29 
22.68 

3.22 
22.19 

3.54 
24.39 

3.18 
21. 90 

2.22 
15.31 

2.26 
15.58 

1. 66 
11.44 

1. 85 
12.78 

0.76 
5.27 

1. 55 
10.66 

5.41 
37.28 

4.79 
33.01 

3.65 
25.17 

3.69 
25.43 

3.31 16.10 59.20 
22.85 111.01 408.17 

3.50 16.1059.20 
24.15 111.01 408.17 

4.05 16.40 59.20 
27.95 113.07 408.17 

4.76 16.40 59.20 
32.85 113.07 408.17 

8.94 16.40 59.20 
61.67 . 113.07 408.17 

7.96 16.40 59.20 
54.91 113.07 408.17 

5.87 16.40 59.20 
40.49 113.07 408.17 

5.95 16.40 59.r::O 
41.01 113.0~408.~7 

>10 

>10 

>10 

>10 o 
5.60 

6.41 

8.93 

3.68 5.63 9.31 16.4~ 5~0 r5.34 

25.37 38.79 64.16 113-_07 4~ .> 
Min MS, 2.130, Locat~ ~mbinatien' Pm+Pb 

I 2-610 AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-289. Load Combination 353, Fire at 120 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 114, 201, 211
Fire at 120 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 0.63 0.41 1.04 16.40 59.20 >10
4.33 2.83 7.17 113.07 408.17

2 2.52 0.16 2.68 16.40 59.20 >10
17.36 1.10 18.47 113.07 408.17

3 0.51 0.01 0.53 16.40 59.20 >10

3.53 0.10 3.64 113.07 408.17 M

4 0.65 0.31 0.96 16.10 59.120 >10
4.48 2.15 6.62 111.01

5 0.62 0.39 1.01 16.40 59\.2b >10
4.30 2.67 6.96 11-3 07 408.1\7

9
6 2.57 0.86 3.43 16.40 59.20; >10

17.75 5.92 23>67 113,-07---..408 ./i

7 7.24 11.62 18.86 16.40 59.20 2.13
49.94 80.11 130'-.0.5 11\3.07 408.17

8 5.94 7.51\ 1,3.45 16.40 59.20 3.39
4 069.2 51.79 9 2. 7,'-,/l -13. 07 408.17

9 2.77 94 6.71 16.10 59.20 7.64
19.0.9 27,.15 46.23 111.01 408.17

10 0.49 0.06 0.55 16.00 59.20 >10
3. 34 0.4 3.77 110.32 408.17

\l 0.48 0.00 0.48 16.00 59.20 >10
3.33 0.01 3.34 110.32 408.17

12 0.48 0.04 0.53 16.00 59.20 >10
3.34 0.29 3.63 110.32 408.17

13 1.61 2.20 3.81 16.10 59.20 >10
11.10 15.14 26.24 111.01 408.17

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-611
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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Table 2-289. Load Combination 353, Fire at 120 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-165A 

Load Cases: 114, 201, 211 
Fire at 120 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Loc Pm Pb Pm+Pb Sm Su MS 

1 0.63 0.41 1. 04 16.40 59.20 >10 
4.33 2.83 7.17 113.07 408.17 

2 2.52 0.16 2.68 16.40 59.20 
17.36 1.10 18.47 113.07 

3 0.51 0.01 0.53 16.40 
3.53 0.10 3.64 113.07 408.17 

~ .. 
4 0.65 0.31 0.96 16.10 59.20 

4.48 2.15 6.62 111.01~.n 

5 0.62 0.39 1. 01 16.40 59'.20 
"-4.30 2.67 7.6 11--) 07 408.1'-7 

6 2.57 0.86 ;3.43 <1'6.40 59.20;- >10 
17.75 5.92 23':-67 113.,/07--__ -408 A'7 

7 7.24 1J~.B~6$ -::'20 2.13 
49.94 \.11 130;-'o.~. 07 408.17 

8 5.94 \~~.45 1.6.40 59.20 3.39 
40/.9.2 51. 79 9t.7~"-'r13. 07 408.17 

9 0.~~3.94 ~.71 16.10 59.20 7.64 

«;~~~\J:::: 
111.01 408.17 

16.00 59.20 >10 

~4 0.43 3.77 110.32 408.17 

16.00 59.20 >10 1~ Q~48 0.00 0.48 

~J 0.01 3.34 110.32 408.17 

12 0.48 0.04 0.53 16.00 59.20 >10 
3.34 0.29 3.63 110.32 408.17 

13 1. 61 2.20 3.81 16.10 59.20 >10 
11.10 15.14 26.24 111.01 408.17 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 
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14 1.65
11.41

15 1.65
11.37

16 3 .29
22.68

17 3.22
22.19

18 3.54
24.39

19 3.18
21.90

20 2.22
15.31

21 2.26
15.58

22 3 .68
25.37

1.66
11.44

1.85
12.78

0.76
5.27

1.55
10.66

5.41
37.28

4.79
33.01

3.65
25.17

3.69
25.43

5.63
38.79

3.31
22.85

3.50
24.15

4.05
27.95

4.76
32.85

8.94
61.67

7.96
54.91

5.87
40.49

5.95
41.01

9.31
64.16

16.10
111.01

16.10
111.01

16.40
113.07

16.40
113 .07

16.40
113 .07

16.40
113.07

16.40
113.07

16.40
113.07

16. 40

59.2,0
408.17

59.20
408.17

59.20
408.17

59.20
408.17

59.20
408.17

59.20
408.17

59.20
408.17,/

>10

>10

>10

Min MS: 2.130, Loca Pm+Pb

1 2-612

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 65 
11.41 

1. 65 
11.37 

3.29 
22.68 

3.22 
22.19 

3.54 
24.39 

. 3.18 
21. 90 

2.22 
15.31 

2.26 
15.58 

1. 66 
11.44 

1. 85 
12.78 

0.76 
5.27 

1. 55 
10.66 

5.41 
37.28 

4.79 
33.01 

3.65 
25.17 

3.69 
25.43 

3.31 16.10 59.2,0 
22.85 111.01 408.17 

3.50 16.10 59.20 
24.15 111.01 408.17 

4.05 16.40 59.20 
27.95 113.07 408.17 

4.76 16.40 59.20 
32.85 113.07 408.17 

8.94 16.40 59.20 
61.67 113.07 408.17 

7.96 16.40 59.20 
54.91 113.07 408.17 

5.87 16.40 59.20 
40.49 113.07 408.;; 

>10 

>10 

>10 

>10 

5.60 

5.95 16.40 59.60 8.93 
41.01 113.0~408.~7 

Q 

3.68 5.63 9.31 16.4~ ~O ~5.34 
25.37 38.79 64.16 11.3·.-07 ~ ) 

Min MS, 2.130, Locat4 )mbinatio/" Pm+Pb 
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Table 2-290. Load Combination 354, Fire at 150 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 115, 201, 211
Fire at 150 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 0.63 0.41 1.04 17.40 59.20 >10
4.33 2.83 7.17 119.97 408.17

2 2.52 0.16 2.68 16.40 59.20 >10
17.36 1.10 18.47 113.07 408.(17

3 0.51 0.01 0.53 16.40 59.20 >10
3.53 0.10 3.64 113.07 408.17i

4 0.65 0.31 0.96 16.40/ ^590.0 >10
4.48 2.15 6.62 113.07\408.17

5 0.62 0.39 1.01 16.40 59'.2 >10
4.30 2.67 6.96 1.1-3 07 408.1,7

6 2.57 0.86 3.43 1640 59.207 >10
17.75 5.92 23'"67 113 -07--4•Z/17

7 7.24 11.'6'2 18.86 16.40 59.20 2.13
49.94 80.11 130>:-0.5 11\3.07 408.17

8 5.94 7.5 13.45 1.6.10 59.20 3.31
4o. \72 51.79 9,2.71N,1/11.01 408.17

9 "2.77 3 394 6.71 16.10 59.20 7.64
a i9.0\9 27,.15,/6.23 111.01 408.17

10 0.49 0.06 0.55 16.00 59.20 >10
3.34 043 3.77 110.32 408.17

1\1 0.48 0.00 0.48 16.00 59.20 >10
.33 0.01 3.34 110.32 408.17

12 0.48 0.04 0.53 16.00 59.20 >10
3.34 0.29 3.63 110.32 408.17

13 1.61 2.20 3.81 16.10 59.20 >10

11.10 15.14 26.24 111.01 408.17
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Table 2-290. Load Combination 354, Fire at 150 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-165A 

Load Cases: 115, 201, 211 
Fire at 150 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb Sm Su 

1 0.63 0.41 1.04 17.40 59.20 
4.33 2.83 7.17 119.97 408.17 

2 2.52 0.16 2.68 16.40 59.20 
17.36 1.10 18.47 113.07 408.17 

3 0.51 0.01 0.53 16.40 59.20 
3.53 0.10 3.64 113.07 408.17 

4 0.65 0.31 0.96 16.40~10 
4.48 2.15 6.62 113.07~.17 

5 0.62 0.39 1. 01 16.40 59'.~0 >10 
4.30 2.67 ~6 11-)07 408.1'7 

6 2.57 o . 8 6 ;3 • 43 (1'6. 40 5 9 . 2 07 >10 
17.75 5.92 23~67 113~07 __ ~I7 

7 7.24 1~'8~6$> 59.20 2.13 

49.94 \.11 130;-0.~. 07 408.17 

8 5.94 7~~'45 16.10 59.20 3.31 
40b2 51. 79 9{,7'1"-'t11. 01 408.17 

9 G.~~3.94 ~.71 16.10 59.20 7.64 

(\;~):'~v:::: 
111.01 408.17 

16.00 59.20 >10 

~4 0\.43 3.77 110.32 408.17 

16.00 59.20 >10 1'1 0" 4 8 0 . 0 0 0 . 48 

~)3 0.01 3.34 110.32 408.17 

12 0.48 0.04 0.53 16.00 59.20 >10 
3.34 0.29 3.63 110.32 408.17 

13 1. 61 2.20 3.81 16.10 59.20 >10 
11.10 15.14 26.24 111.01 408.17 
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14 1.65
11.41

15 1.65
11.37

16 3.29
22.68

17 3.22
22.19

18 3.54
24.39

19 3.18
21.90

20 2.22
15.31

21 2.26
15.58

22 3.68
25.37

1.66
11.44

1.85
12.78

0.76
5.27

1.55
10.66

5.41
37.28

4.79
33 .01

3 .65
25.17

3.69
25.43

5.63
38.79

3.31 16.10 59.20
22.85 111.01 408.17

3.50 16.10 59.20
24.15 111.01 408.17

4.05 16.40 59.20
27.95 113.07 408.17

4.76 16.40 59.20
32.85 113.07 408.17

8.94 16.40 59.20
61.67 113.07 408.17

7.96 16.40 59.20
54.91 113.07 408.17

5.87 16.40 59.20
40.49 113.07 408.17"

5.95 16.40 59. 2041.01 113.:07 110<7

9.31 16.40 59.20
64.16 11.3-.07 4,08.17

>10

>10

>10

0

Min MS: 2.130, Pm+Pb

2-614
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14 1. 65 1. 66 
11. 41 11.44 

15 1. 65 1. 85 
11. 37 12.78 

16 3.29 0.76 
22.68 5.27 

17 3.22 1. 55 
22.19 10.66 

18 3.54 5.41 
24.39 37.28 

( 
19 3.18 4.79 

21. 90 33.01 

20 2.22 3.65 
15.31 25.17 

21 2.26 3.69 
15.58 25.43 

22 3.68 5.63 
25.37 38.79 

Min MS: 2.130, 
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3.31 16.10 59.20 >10 
22.85 111.01 408.17 

3.50 16.10 59.20 >10 
24.15 111.01 408.17 

4.05 16.40 59.20 >10 
27.95 113.07 408.17 

4.76 16.40 59.20 >10 
32.85 113.07 408.17 0 

8.94 16.40 59.20 5.60 
61. 67 113.07 408.17 

7.96 16.40 59.20 
54.91 113 . 07 408.17 

5.87 16.40 59.20 
40.49 113.07 408.(:7 

5.95 16.40 59.20 8.93 
41. 01 113. a~4a8 .k? 

9.31 16.4a ~a ~.34 
64.16 1B .. a? ~ 

Locati~ ~mbinati~' Pm+Pb 

" 
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Table 2-291. Load Combination 355, Fire at 180 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-165A

Load Cases: 116, 201, 211
Fire at 180 Minutes, 100 0 F, Maximum Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 0.63
4.33

Pb

0.41
2.83

Pm+Pb

1.04
7.17

Sm Su

17.40 59.20
119.97 408.17

2 2.52 0.16 2.68 16.40 59.20
17.36 1.10 18.47 113.07 408.17

3 0.51 0.01 0.53 16.40 59.-2
3.53 0.10 3.64 113.07 408. 170

4 0.65 0.31 0.96 16.40/ 59.20
4.48 2.15 6.62 113.07 408.17

5 0.62 0.39 1.01 16.40 59%,210
4.30 2.67 6.96 11-3 07 408.1\7

6 2.57 0.86 3.43 <1,6.40 59.20
17.75 5.92 23 67 113.-07--408 ./17

7 7.24. 11 130,8.8 6 \1 . 0 459.20
49.94 80.11 130>0. 11\3 .7 408.17

>10

>10

2.13

8 5.94 .10 59.20
.01 408.17

3.31
4

9 .71 16.10 59.20
.23 111.01 408.17

7.64

0.55 16.00 59.20
3.77 110.32 408.17

>10

0.00 0.48 16.00 59.20
0.01 3.34 110.32 408.17

>10

12 0.48 0.04 0.53 16.00 59.20
3.34 0.29- 3.63 110.32 408.17

>10

13 1.61 2.20 3.81 16.10 59.20
11.10 15.14 26.24 111.01 408.17

>10
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Table 2-291. Load Combination 355, Fire at 180 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-165A 

Load Cases: 116, 201, 211 
Fire at 180 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Loc Pm Pb Pm+Pb Sm Su MS 

1 0.63 0.41 1. 04 17.40 59.20 >10 
4.33 2.83 7.17 119.97 408.17 

2 2.52 0.16 2.68 16.40 
17.36 1.10 18.47 113.07 

3 0.51 0.01 0.53 16.40 
3.53 0.10 3.64 113 . 07 408.17 

0.J . 4 0.65 0.31 0.96 16.4059 . .20. 
4.48 2.15 6.62 113.07~ .. 17 

5 0.62 0.39 1. 01 16.40 59'; 20 ,. 
4.30 2.67 

/:6 11-) 07 408.1'7 

6 2.57 0.86 ~.43 <:~6.40 59.207 >10 
17.75 5 . 92 2 3"~3 ,07---..1.£.B/t7 

7 7.24 11~.86 16$ 59.20 2.13 
4 9 . 9 4 8'0 . 11 13 0'>0.5 1 1'3 . 07 40 8 . 1 7 

. \ ~ ~ 8 5.94 7~ la.45 f6.10 59.20 3.31 
40/.9.2 51.79 977'1"'-vIll.0l 408.17 

9 0.~~3.94 ~.71 16.10 59.20 7.64 

(\;~~~\):::: 
111.01 408.17 

16.00 59.20 >10 

. ~4 0.43 3.77 110.32 408.17 

16.00 59.20 >10 1~ G~48 0.00 0.48 

~)3 0.01 3.34 110.32 408.17 

12 0.48 0.04 0.53 16.00 59.20 >10 
3.34 0.29· 3.63 110.32 408.17 

13 1. 61 2.20 3.81 16.10 59.20 >10 
11.10 15.14 26.24 111.01 408.17 
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14 1.65
11.41

15 1.65
11.37

16 3.29
22.68

17 3.22
22.19

18 3.54
24.39

19 3.18
21.90

20 2.22
15.31

21 2.26
15.58

22 3.68
25.37

1.66
11.44

1.85
12.78

0.76
5.27

1.55
10.66

5.41
37.2-8

4.79
.33.01

3.65
25.17

3.69
25.43

5.63
38.79

3.31
22.85

3.50
24.15

4.05
27.95

4.76
32.85

8.94
61.67

7.96
54.91

5.87
40.49

5.95
41.01

16.10
111.01

16.10
111.01

16.40
113.07

16.40
113.07

16.40
113.07

16.40
113.07

16.40
113.07

16.40
113.07

59.20
408.17

59.20
408.17

59.20
408.17

59.20
408.17

59.20
408.17

59.20
408.17

59.20
408. 17"

>10

0>10

>10

9.31 16.
64.16 1

Min MS: 2.130, Pm+Pb

1 2-616
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14 1. 65 1. 66 
11.41 11.44 

15 1. 65 1. 85 
11. 37 12.78 

16 3.29 0.76 
22.68 5.27 

17 3.22 1. 55 
22.19 10.66 

18 3.54 5.41 
24.39 37.2·8 

19 3.18 4.79 
21. 90 33.01 

20 2.22 3.65 
15.31 25.17 

21 2.26 3.69 
15.58 25.43 

22 3.68 5.63 
25.37 38.79 

Min MS: 2.130, 
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3.31 16.10 59.20 >10 
22.85 111.01 408.17 

3.50 16.10 59.20 >10 
24.15 111. 01 408.17 

4.05 16.40 59.20 >10 
27.95 113.07 408.17· 

4.76 16.40 59.20 >10 
32.85 113.07 408.17 

8.94 16.40 59.20 5.60 
61. 67 113 . 07 408.17 

7.96 16.40 59.20 
54.91 113.07 408.17 

5.87 16.40 59.20 
40.49 113 .07 408.,7 

5.95 16.40 59:20 8.93 
I 

41. 01 113. 0K4",B.< 7 

9.31 16.40 ~O ~'34 
64.16 113...07 4~ 

Locat~ ~mbinati~n' Pm+Pb 
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2.10.3.3 Minimum Margins of Safety- Model AOS-165A

Table 2-292 and Table 2-293 list the Model AOS-165A transport package Minimum Margins of Safety
(Min MS), for Normal and Hypothetical Accident conditions of transport, respectively.

Table 2-292. Min MS for Normal Conditions of Transport - Model AOS-165A

Ld._Cmb

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

101
104
103
101
105
101
105
215
216
216
221
222
223
231

LoadCases

201 211 0
201 211 0
201 211 0
201 202 211
201 202 211
201 203 211
201 203 211
101 201 211
101 201 211
104 201 211
101 201 211

101 201 211
101 201 211
102 201 211

0
0
0
0
0
0
0
0
0
0
0
0
0
0

Min MS

3 .838E-01
5. 905E-01
5. 905E-01
3. 528E-01
4. 201E-01
2 989E-01
3. 919E-01
3. 124E-01/
3 . 8185-ý0 1"
5. 883,E-01
3 . 4/43E-01
3 . 713 9E'-p1

Loc Str_Cmb

7 P M-I-pb
7 Pm+Pb

.7 P>+.Pb

7 
Pr+Pb 

'7 Pm+Pb+Q
7 Pm+Pb

.Pm'Pb
Pm+Pb
Pm+Pb

Table 2-293. Min MS for Model AOS-165A

LdCmb

301
302
303

3

114 201
Y1'2 201

113 201
114 201
115 201

201
211
211
211
211
211

211
211

0
211
211

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

Min MS

4.390E-01
9.070E-01
1. 451E+00
5. 252E-01
5. 342E-01
2.887E+00
6. 647E-01

5 600E-01
8. 069E-01
2. 139E+00
2. 130E+00
2. 130E+00
2. 130E+00
2. 130E+00

Loc

7
7
7
7
1
7
7

18
18

7

7
7
7
7

StrCmb

Pm+Pb
Pm+Pb
Pm+Pb
Pm+Pb

Pm
Pm+Pb
Pm+Pb

Pm
Pm

Pm+Pb
Pm+Pb
Pm+Pb
Pm+Pb
Pm+Pb

353,
354

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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2.10.3.3 Minimum Margins of Safety - Model AOS-165A 

Table 2-292 and Table 2-293 list the Model AOS-165A transport package Mjnimum Margins of Safety 
(Min MS), for Normal and Hypothetical Accident conditions of transport, respectively. 

Table 2-292. Min MS for Normal Conditions of Transport - Model AOS-165A 

Ld_Cmb Load_Cases Min MS Loc Str_Cmb 
------ ---------- ------ -----7 

101 101 201 211 0 0 3.838E-01 7 P~+'Pb 
102 104 201 211 0 0 5.905E-01 7 P.m+Pb 
103 103 201 211 0 0 5.905E-01 

7 <2Pm~~b 104 101 201 202 211 0 3.528E-01 7 P~+Pb 

105 105 201 202 211 0 4.201E-01 7 Pm+Pb~Q 

106 101 201 203 211 0 2.989E-01 7 Pm+Pb 
107 105 201 203 211 0 3.919E-O~7 P~b+'[) 
215 215 101 201 211 0 3.124E-O~7 Pm,Pb 
216 216 101 201 211 0 3. 8187e1 ~~pm;Pb 
217 216 104 201 211 0 5.88)'E-e1 7 P.m+Pb 
221 221 101 201 211 0 3.4"43E-e1 v Pm+BlS 
222 222 101 201 211 0 3 . 713 9 E~ 01 7"'--pm{"Pb 
223 223 101 201 211 0 5.7\f3E-6s------.2 Pm+Pb 
231 231 102 201 211 0 3~88E-02 7 Pm+Pb 

'J 

Table 2-293. Min MS for Hypothetical AcQt_Conditions,of Transport- Model AOS-165A 

~~=;~ 3{:~;~0 -:~;~=~~ LO: s:~~: 
302 302\102\~()1) 2p 0/9. 070E-01 7 Pm+Pb 
30~ /"'-... :03 102 2,0'1 2B~0 1. 451E+00 7 Pm+Pb 
30~ ~04 ~~5 202~1 0 5.252E-01 7 Pm+Pb 
30:5 30-.< 105 20~\211 0 5.342E-01 1 Pm 
306~\306~05\20~211 0 2.887E+00 7 Pm+Pb 

(]

310 Q04 101 QY1 0 0 6.647E-01 7 Pm+Pb "- ,,~v 
311 31~ 103,(201 211 0 5~600E-01 18 Pm 
~~2 j~1~Q4 201 211 0 8.069E-01 18 Pm 
35~ 1il 201 211 0 0 2.139E+00 7 Pm+Pb 
3501~ ~ 1Y~ 201 211 0 0 2.130E+00 7 Pm+Pb 
3-52 113 201 211 0'0 2.130E+00 7 Pm+Pb 

" 353 114 201 211 0 0 2.130E+00 7 Pm+Pb 
354 115 201 211 0 0 2.130E+00 7 Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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2.10.3.4 Free Drop- Model AOS-165A and AOS-165B

- C I, E 0. . .. .

F r 4 e n ola6rcert (in)

Figure 2-46. Head-On Drop Force and Energy- Model AOS-165A and AOS-165B

Figure 2-47. Side Drop Force and Energy - Model AOS-165A and AOS-165B
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2.10.3.4 Free Drop - Model AOS-165A and AOS-1658 
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Figure 2-46. Head-On Drop Force and Energy - Model AOS-165A and AOS-1658 

Figure 2-47. Side Drop Force and Energy - Model AOS-165A and AOS-1658 
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2.10.4 Model AOS-165B Transport Package

This appendix presents the following information, specific to the Model AOS-1 65B transport package:

Normal Conditions of Transport Stress Summary
and Comparisons with Allowable - Model AOS-165B

* Hypothetical Accident Conditions of Transport
Summary of Damages (Stresses) - Model AOS-165B

* Minimum Margins of Safety- Model AOS-165B

For the Free drop results, refer to Appendix 2.10.3.4, "Free Drop - Model AOS-1

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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2.10.4 Model AOS-16S8 Transport Package 

• This appendix presents the following information, specific to the Model AOS-165B transport package: 

• 

• 

• Normal Conditions of Transport Stress Summary 
and Comparisons with Allowable - Model AOS-165B 

• Hypothetical Accident Conditions of Transport 
Summary of Damages (Stresses) - Model AOS-165B 

• Minimum Margins of Safety - Model AOS-165B ~ 

For the Free drop results. refer to Appendix 2. t 0.3.4. "Free Drop - Model AOS- t 65A a~ V1658\ 
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2.10.4.1 Normal Conditions of Transport Stress Summary
and Comparisons with Allowable - Model AOS-165B

Table 2-294 and Table 2-295 present Model AOS-165B transport package Load Cases and Load
Combinations, respectively, under Normal conditions of transport:

" Table 2-296 through Table 2-313 present Load Case test case output data. Comparisons
with allowable stress limits are included for Load Cases 101,102, 103, 104, 105, and 106.

" Table 2-314 through Table 2-326 present Load Combination test case output data.

Table 2-294. Load Cases Associated with Allowable Stresses
under Normal Conditions of Transport - Model AOS-165B

Load Case Description

101 100°F Ambient, 2.5 kW Decay Heat T\able 2-296

102 100'F Ambient, 2.5 kW Decay Heat, Maximum Insolation/ "TableY2-297

103 -20'F Ambient, Zero Decay Heat, Zero Insolation A ") )Table 2-298

104 -40°F Ambient, Zero Decay Heat, Zero Insolation/ /Table 2-299

105 -40OF Ambient, 2.5 kW Decay Heat / Table 2-300

106 -20°F Ambient, 2.5 kW Decay Heat Table 2-301

201 Maximum Internal Pressure, 1,517 k<P.a(220 psia) Table 2-302

202 Minimum External Pressure, 24 kPa (3.5,psia) Table 2-303

203 Maximum. Increased External,Pressure, 140,kPa (20 pIa) Table 2-304

204 Additional Increased External Pressure,. 2 MPa\(290 psia`)ý Table 2-305

211 Fabrication Stress " / V Table 2-306

215 Compression Load (5xyveightiY"_ Table 2-307

216 Rod Drop onto Cask \ " Table 2-308

221 Forward/ 5gVibration Inertia ILoad Table 2-309

222 Lateral(5g Vibration Ine'rtia-Lad\ Table 2-310

223 Vertical 1.g Vibratibo Inertia Load Table 2-311
231 /'4-ft. Head-On Drop Table 2-312

232</ 30-Ift,\ead-bn Drop'Impact Test, Normal Conditions Table 2-313

1 2-620
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2.10.4.1 Normal Conditions of Transport Stress Summary 
and Comparisons with Allowable - Model AOS-16S8 

Table 2-294 and Table 2-295 present Model AOS-165B transport package Load Cases and Load 
C?mbinations, respectively, under Normal conditions of transport: 

• Table 2-296 through Table 2-313 present Load Case test case output data. Comparisons 
with allowable stress limits are included for Load Cases 101, 102, 103, 104, 105, and 106. 

• Table 2-314 through Table 2-326 present Load Combination test case output 

Table 2-294. Load Cases Associated with Allowable Stresses 
under Normal Conditions of Transport - Model AOS-1658 

Load Case Description 

I 2-620 

101 100°F Ambient, 2.5 kW Decay Heat 

102 100°F Ambient, 2.5 kW Decay Heat, Maximum Inso 

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

104 -40°F Ambient, Zero Decay Heat, Zero In",,,,bti,,n 

1 05 -40°F Ambient, 2.5 kW Decay Heat 

106 -20°F Ambient, 2.5 kW Decay Heat Table 2-301 

201 Table 2-302 

202 Table 2-303 

203 Table 2-304 

204 Table 2-305 

211 Table 2-306 

215 Table 2-307 

216 Table 2-308 

221 Table 2-309 

222 Table 2-310 

223 Table 2-311 

231 Table 2-312 

Table 2-313 
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Table 2-295. Load Combinations Associated with Allowable Stresses
under Normal Conditions of Transport - Model AOS-165B

Load

Combination Load Cases Description Data

101 101,201, 211 Hot Environment Table 2-314

102 104, 201, 211 Cold Environment Table 2-315

103 103, 201, 211 Increased External Pressure yTable-•2L316

104 101, 201, 202, 211 Minimum External Pressure / Table 2ý3

105 105,201,202,211 Cold Environment with Maximum Decay Heat/ • \Tab :l 2 -318

106 101, 201, 203, 211 Maximum Pressure, Hot Environment Table,2-319

107 105, 201,203, 211 Maximum Pressure, Cold Environment Ta]bl'2-320
215 215,101,201,211 Compression Load 'Table2 -321

216 216,101,201,211 Rod Drop Tab\l,2-322

217 216,104, 201,211 Rod Drop, Cold Environment S " Table 2-323

221 221,101,201,211 Forward Vibration / Table 2-324
222 222, 101,201,211 Lateral Vibration/ •Table 2-325
223 223, 101,201,211 Vertical Vibration' Table 2-326

231 231, 102, 201, 211 4-ft. Head-/n Qrop Table 2-327

232a 232, 102,201,211 Impact Test'

a. Load Combination 232 is documented only ,for-teModelAOS-O25 'and AOS-050 transport packages,
and demonstrates compliance with the requirements of Reference [2.2], Paragraph 737.

)
v-

V
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Table 2-295. Load Combinations Associated with Allowable Stresses 
under Normal Conditions of Transport - Model AOS-1658 

Load 
Combination 

101 

102 

103 

104 

105 

106 

107 

215 

216 

217 

221 

222 

223 

231 

Load Cases 

101, 201, 211 

104,201,211 

103,201,211 

101,201,202,211 

105,201,202,211 

101,201,203,211 

1,05,201,203,211 

215,101,201,211 

216, 101, 201, 211 

216,104,201,211 

221,101,201,211 

222,101,201,211 

223,101,201,211 

231,102,201,211 

232,102,201,211 

Description Data 

Hot Environment Table 2-314 

Cold Environment Table 2-315 

Increased External Pressure 

Cold Environment with Maximum Decay He,a( i~' \Ta~l$ ,2:3)'8 

Maximum Pressure, Hot Environment A ~Tablev2(319 

Maximum Pressure, Cold Environm,eht ."" "" 'Tabl~2,320 
Compression Load 

Rod Drop 

Rod Drop, Cold Enviro.nrfl'~~f ,:::~ '\ 1 Table 2-323 

Forward Vibration / I ~. '" ~ ) Table 2-324 

Lateral Vibration; I "'" " / v Table 2-325 

Vertical Vibratio~ L ~ 
A I 

Table 2-326 

Table 2-327 

." " Impact Test 
" 

a. Load Combination 232 is documented on~(qjJiiiiM~de'rA~S~Q~~~!!.d AOS-050 transport packages, 
and demonstrates compliance with the requirements of Refere'V] , Paragraph 737. 

() 
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Table 2-296. Load Case 101, 100°F Ambient, 2.5 kW Decay Heat,
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma-l Sigma_2 Sigma_3 Pm Pb

1 2.0678E+02 -2.5789E+02 -2.2192E+02 4.6468E+02 8.7650E+02
1.4257E+00 -1.7781E+00 -1.5301E+00 3.2038E+00 6.0433E+00

2 2.7835E+02 -4.1969E+02 -9.4436E+01 6.9804E+02 .2218•)+03

1.9192E+00 -2.8937E+00 -6.5111E-01 4.8128E+0,0 8\4241E+00

3 2.0546E+02 -3.1014E+02 7.9719E+01 5.1560<02 1/.029OE+03
1.4166E+00 -2.1383E+00 5.4964E-01 3.5549E+00 7.0,944E'E-00

4 4.2037E+02 -5.8717E+02 -1.4686E+02 1.007,5E+03 ,1.9948E+03
2.8983E+00 -4.0484E+00 -1.0126E+0'0 6 946A,+00 1 .3754E+01

5 2.0512E+02 -2.5495E+02 -2.*3071 4E÷0' 4.6\00C7E+02 8.-6611E+02
1.4142E+00 -1.7578E+00 -1.590ý9E+00 3.1721 ,E-+-0*05.9716E+00

6 2.7053E+02 -4.0582E+02 5.729.3E±01 6.76365÷02 1.2194E+03\ /

1.8653E+00 -2.7980E+00 -4.6397E-01--4-4..663+3E00 8.4073E+00

7 1.5336E+03 -5.69275+03 -1.26E57E+03 7.2263E+03 1.4269E+04
1.0574E+01 -3.9250E-+-ol -8.7267+T00 4.9824E+01 9.8379E+01

8 1.4836E+03 -v.27ý14E5÷03 -2.9860E÷0O3 7.7550E+03 1.2281E÷04/

1.0229E+01 -43240E+0l----2.058,8E+01 5.3469E+01 8.4671E+01

9 2.34,24-+02 -3. ,82,8+03 -4.1504E+03 3.4170E+03 4.0031E+03
1.6150E+00 --2%.1945\E01 >2.8616E+01 2.3560E+01 2.7600E+01

10 -1.01\69E502/-l. 1507E+03 -1.0324E+03 1.0490E+03 1.5020E+03
-7.0115E-0-. -7z9"3-3,9E+00 -7.1181E+00 7.2327E+00 1.0356E+01

11 -1.0738E+02 -1.1441E+03 -1.0962E+03 1.0367E+03 1.4757E+03
- 7 ". '036 E'\- 0 7.8881+00 -7.5578E+00 7.1477E+00 1.0174E+01

1 .2 - 0795E+02 -1.1430E+03 -1.1157E+03 1.0351E+03 1.4717E+03
7\.442,9E-01 -7.8809E+00 -7.6926E+00 7.1366E+00 1.0147E+01

13 -c.•1718E+02 -1.8446E+03 -2.0075E+02 1.7275E+03 3.4405E+03
-8.0791E-01 -1.2718E+01 -1.3841E+00 1.1910E+01 2.3722E+01

14 -4.6350E+02 -2.2502E+03 -1.1382E+03 1.7867E+03 8.0787E+02
-3.1957E+00 -1.5515E+01 -7.8477E+00 1.2319E+01 5.5701E+00

15 5.8209E+00 -2.6928E+03 -2.6724E+03 2.6986E+03 9.5198E+02
4.0134E-02 -1.8566E+01 -1.8426E+01 1.8606E+01 6.5637E+00
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Table 2-296. Load Case 101, 100°F Ambient, 2.5 kW Decay Heat, 
Normal Conditions of Transport - Model AOS-1658 

Stress (psi/MPa) 

Location Pm Pb 

I 2-622 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2.0678E+02 -2.5789E+02 -2.2192E+02 4.6468E+02 8.7650E+02 
1.4257E+00 -1.7781E+00 -1.5301E+00 3.2038E+00 6.0'433E+00 

2.7835E+02 ~4.1969E+02 ~9.4436E+01 6.9804E+02 ~22~~)0' 
1.9192E+00 -2. 8937E+00 -6. 5111E-Ol 4. 812i0'\8,.~lE+00 

2.0546E+02 -3.1014E+02 7. 9719E+Ol 5.1560E+02 h. 029'OE+~ 
1.4166E+00 -2.1383E+00 5. 4964E-Ol 3. 5549E~QO 7 :O.944'E+~ 

4.2037E+02 -5.8717E+02 -1.4686E+02 ~7~E+O~1.9~8E+03 
1 \~.?O~ " \ I 

2.8983E+00 -4. 0484E+00 -1. 0127°10 6~67Ei~2 ___ ,)' 3754E+Ol 

2.0512E+02 -2. 5495E+02 -2. 307\4E+OP 4. 60G~+02/8. ~l1E+02 
1.4142E+OO -1.7578E+00 -1.5909E+00 3.1721E~00~~~~6E+00 
2.7053E+02 ~4.0582E+02~91E+0~02 1.2194E+03 
1.8653E+00 -2.7980E+00 -4.6397E-oil----4~aE+00 8.4073E+00 

1.5336E+03 -5.6~~t~'5~E+0~ 7.2263E+03 1.4269E+04 
1. 057 4E+01 ?,92 (",.0 1 ~£~ 4.982 4E+01 9 . 837 9E+01 

1.4836E+03 ~.27nEIa3 -2.9860J~03 7.7550E+03 1.2281E+04 
1. 0229E+Ol -4'.~OE+O-l~-.2,. 058.8E+Ol 5. 3469E+Ol 8. 4671E+01 

2. 34,z~02 -3 .182'8E+~4 :;:4E+03 3. 4170E+03 4. 0031E+03 
/ -..........." ) 1.6150E+00 -2---1945E+V -2. 8616E+Ol 2. 3560E+Ol 2. 7600E+01 

-1.~~9~1.~03 -1.0324E+03 1.0490E+03 1.5020E+03 
-7.011\E-0-t -7/93·3,9E+00 -7. 1181E+00 7. 2327E+00 1.03 56E+01 

11 ~1.0738E+02 ~.1441E+03 ~1.0962E+03 1.0367E+03 1.4757E+03 
~7: 4'OJ6E~-7. 8881E+00 -7. 5578E+00 7.1477E+00 1.0174E+01 

1~ ~"':G{~02 -1.1430E+03 -1.1157E+03 1.0351E+03 1.4717E+03 
~ ~ n 442-9'E~ 01 ~ 7 .88 O9E+OO ~ 7 .692 6E+00 7 .136 6E+0 0 1. 014 7E+ 0 1 

13) '1~718E+02 -1.8446E+03 -2.0075E+02 1.7275E+03 3.4405E+03 
-8.0791E-Ol -1.2718E+Ol -1.3841E+00 1.1910E+Ol 2.3722E+01 

14 -4.6350E+02 -2.2502E+03 -1.1382E+03 1.7867E+03 8.0787E+02 
-3.1957E+00 -1.5515E+Ol -7.8477E+00 1.2319E+Ol 5.5701E+00 

15 5.8209E+00 -2.6928E+03 -2.6724E+03 2.6986E+03 9.5198E+02 
4.0134E-02 -1.8566E+Ol -1.8426E+Ol 1.8606E+Ol 6.5637E+00 
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16 -2.3857E+02
-1.6449E+00

17 -2.2446E+02
-1.5476E+Q0

18 1.3890E+02
9.5768E-01

19 5.0443E+01
3.4779E-01

20 3.3264E+01
2.2935E-01

21 1.8039E+02
1.2437E+00

22 -1.1935E+01
-8.2286E-02

23 -6.9473E+01
-4.7900E-01

24 3.0565E-01
2.1074E-03

25 -2.7268E+01
-1.8801E-01

-3.3786E+03
-2.3295E+01

-2.9334E+03
-2.0225E+01

-2.7671E+02
-1.9078E+00

-1.3123E+02
-9.0483E-01

-9.8702E+01
-6.8052E-01

-2.5707E+02
-1.7724E+00

-5.7965E+02
-3.9965E+00

-1.5610E+03
-1.0763E+0i

-3.4705E+02
-2 .3928E-0ý 0

-5.1/542E+02

-2. 0091E+02
-1.3852E+00

2. 9184E+02
2. 0122E+00

-1. 0646E+02
-7.3404E-01

4. 6748E+01
3.2232E-01

1.2961E+01
8.9366E-02

1. 6007E+03
1. 1037E+01

2. 0998E+0'
/ I

1. 4477E+0'1

5. 578r2E+012

3.1401E+03 1.9559E+03
2.1650E+01 1.3486E+01

2.7090E+03 1.7807E+03
1.8678E+01 1.2278E+01

4.1561E+02 6.7804E+02
2.8655E+00 4.6749E+00

1.8168E+02 3.3' 31E+02
1.2526E+00 2Z27 74E+00

1.3197E+02 2,.2840E+O2
9.0987E 0'I 1 5748E+&0-

4.3746E\+,02 4.0204E+02
\ \0

3'ý1E.62E+ 01 2.7720E+00

<5.67\71E+02 2.1768E+02
3'9143E+CY8/.0 148/66E+00

1. 4 9 1 5'E-+3--3 . 7 7 03E+ 02
-1--L0284E+01 2.5995E+00

3. 4736E+02 2.7768E+02
2.39/49E+00 1.9145E+00

> 4.8815E+02 3.6351E+02
3.3657E+00 2.5063E+00
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16 -2.3857E+02 -3.3786E+03 -2.0091E+02 3.1401E+03 1.9559E+03 
-1.6449E+00 -2.3295E+01 -1.3852E+00 2.1650E+01 1.3486E+01 

17 -2.2446E+02 -2.9334E+03 2.9184E+02 2.7090E+03 1.7807E+03 
-1.5476E+QO -2.0225E+01 2.0122E+00 1.86i8E+01 1.2278E+01 

18 1.3890E+02 -2.7671E+02 -1.0646E+02 4.1561E+02 6.7804E+02 
9.5768E-01 -1.9078E+00 -7.3404E-01 2.8655E+00 4.6749E+00 

19 

20 

21 

22 

23 

24 

25 

5.0443E+01 -1.3123E+02 4.6748E+01 1.8168E+02 3.~ 31E+02 
3.4779E-01 -9.0483E-01 3.2232E-01 1.2526E+00 2(27p4~00 < V 3.3264E+01 -9. 8702E+01 1.2961E+01 1.3197E+02 2,.2840E+02 
2.2935E-01 -0.B052E-01 B.9366E-02 9.09B<:,0~5~E+&0 

1. B039E+02 -2. 5707E+02 1.6007E+03 4. 3746E+,!? 4. 0-i'04E,0~> 
1.2437E+00 -1.7724E+00 1.1037E+01 3('0,162E+00\. 77'20E+C).Q 

-1.1935E+01 -5. 7965E+02 2. 0998E+08 <5. 6~E+02 2.15J1E+02 
-8.2286E-02 -3. 9965E+00 1.44 77E{0!1 3':9143E;e,0.-/1.48tJ6E+00 

-6.9473E+01 -1.5610E+03 5. 57 8~E+0~ 1. 4SKt-_0'3.______G703E+02 
-4.7900E-01 -1.0763E+01 308460E+00~,.0284E+01 2.5995E+00 

3.0565E-01 -3.4705E+02<:3.4~E+Of~~02 2.7768E+02 
2.1074E-03 -2. 3928E:I--0,0 -~3833E+00 2. 3'9{9E+00 1.9145E+00 

-2.7268E+01 -5. ](~::I-02\. ~9.E+0~ 4. 8815E+02 3. 6351E+02 /, / "I ~~) -1.8801E-01 -3.55~0 il.5197E+~O 3.3657E+00 2.5063E+00 
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Allowable Stress for Load Case 101

LOC Tmax Tave Sm Sy Su

(deg_F) (degF) (ksi) (ksi) (ksi)

1 287.58 285.41 20.00 23.60 66.30
2 -294.27 290.59 20.00 23.60 66.30
3 279.90 273.70 20.00 23.60 66.30
4 295.10 287.69 20.00 23.60 66.30
5 288.16 285.99 20.00 23.60 66.30
6 294.76 291.18 20 .00 23.60 66.30
7 304.20 303.44 20.00 22.40 61.80

8 313.76 312.00 20.00 22.40 61.80
9 319.32. 317.33, 20.00 22.40 61.80

10 330.91 325.93 20.00 22.40 61.80
11 331.06 326.09 20.00 22.40 61.80
12 330.87 325.89 20.00 22.40 61.80

13 326.14 321.01 20.00 22.40 6 1.80

14 328.64 319.56 20.00 22.40 61\80
15 340.47 329.60 20.00 22.40 61.8-0

16 311.00 308.16 20.00 22.40 61.80

17 305.22 304.28 210.0,0 240 6.1.80

18 309.07 308.73 200 \22.40 61.ý80

19 308.30 307.72 20.00 < 22.40 61.80

20 308.87 308.15 20 0.0 22.40 61.8,0

21 310.25 309.73 2,0.00 2240 61.80

22 310.92 310.39 /20-00) 22.\40 61.80

23 324.44 321.28/ 2,0.00 22.40 61.80

Sooo/

24 300.38 299.76 20.008 23.6--, 66.30

25 301.79 301.23 20.00 22.40 61.80

2-624 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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LOC 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

2-624 

Allowable Stress for Load Case 101 
----------------------------------

Tmax 
(deg_F) 
-------

287.58 
'294.27 
279.90 
295.10 
288.16 
294.76 
304.20 
313.76 
319.32 
330.91 
331.06 
330.87 
326.14 
328.64 
340.47 
311.00 
305.22 
309.07 
308.30 
308.87 
310.25 
310.92 
324.44 
300.38 
30.1.79 

Tave Sm Sy Su 
(deg_F) (ksi) (ksi) (ksi) 
-------

285.41 20.00 23.60 66.30 
290.59 20.00 23.60 66.30 
273.70 20.00 23.60 66.30 
287.69 20.00 23.60 66.30 
285.99 20.00 23.60 66.30 

~ 

291.18 20.00 23.60 66.30 
303.44 20.00 22.40 61. 80 
312.00 20.00 22.40 61. 80 
317.33. 20.00 22.40 61. 80 
325.93 20.00 22.40 61. 80 
326.09 20.00 22 .40 6'~0 
325.89 20.00 22.40 <61. 80 
321.01 20.00 
319.56 20.00 22. 40 61".~0 

329.60 20.00 
308.16 20.00 22.40 61.80 

22.
4°16

<.8C 

22 {~ 61.8< 

304.28 20.00 (" . .>' fO 6.1. 80 
308.73 20.00 22,;}0 61~ 
307.72 20.00 22.40 61.80 

308.15 2 <;.,Jl0U40 61.80 
3 09 . 7 3 2'0 . 0 0 2 :2",4 0 

310.39/20/0~ 22.<0 
321.28 ~o.om 22.40 61. 80 

( / 
299.76 2'00'00 23. 6-~ 66.30 
301.23 20.00~4'0 61. 80 

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

• 

• 

• 



Table 2-297. Load Case 102, 100°F Ambient, 2.5 kW Decay Heat, Maximum Insolation,
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigmal Sigma_2 Sigma_3 Pm Pb

1 1.9330E+02 -2.4214E+02 -2.0034E+02 4.3544E+02 8.22.24E+02
1.3328E+00 -1.6695E+00 -1.3813E+00 3.0022E+00 5.6691E+00

2 2.6909E+02 -4.0573E+02 -8.9132E+01 6.7481E+02 1.17<89,E)0'3
1.8553E+00 -2.7974E+00 -6.1455E-01 4.6527E+0, 8\.1281E+00

3 2.0832E+02 -3.1085E+02 6.1658E+01 5.1917E+02 \. 039\3E+03\ \ \+0
1.4363E+00 -2.1432E+00 4.2512E-01 3.5795E+00 7.\,659E-00

4 4.1086E+02 -5.7161E+02 -1.4346E+02 .824,7E+02 1.9465E+03
2.8328E+00 -3.9411E+00 -9.8912E-O01 6.7739E+00 1.3421E+01

5 1.9184E+02 -2.3944E+02 -2 089,1E+0 4.31E+02 8.1241E+02
1.3227E+00 -1.6508E+00 -1.440ý4E+O0 2.973 35+O 5.6013E+00

2.6193E+02 -3.9285E+02 - 8•E+O1 6.5478E+02 1.1768E+03
1.8059E+00 -2.7086E+00 -4.2529E-01---4.5145E+00 8.1139E+00

7 1.5454E+03 -5.54,02E+03 -1.27\78E+03 7.0856E+03 1.3995E+04• / ' \• •
1.0655E+01 -3.8199E--.01 -8.80995+00 4.8854E+01 9.6490E+01

8 1.4733E+03 -ý6.0381E+03 -2.9909E:+-03 7.5113E+03 1.1885E+04
1.0158E+01 -4\1631E+0-I---2.062/1•+01 5.1789E+01 8.1943E+01

9 2.136275"-+8.2 -3.121 1E+03 -4.2736E+03 3.3347E+03 3.9844E+03
1.4732E+00 -2-,I5195+O1 -2.9466E+01 2.2992E+01 2.7472E+01

10 -1.3086E+ -1.14544E03 -1.4735E+03 1.0145E+03 1.4652E+03
9.0227E-01 -7/89K/zE+00 -1.0159E+01 6.9948E+00 1.0102E+01

11 1.3708E+02 1 *1380E+03 -1.5344E+03 1.0010E+03 1.4360E+03
-9.45,140-01 -7.8465E+00 -1.0579E+01 6.9014E+00 9.9007E-i00

1-2 -1375\2E+0 -1.1372E+03 -1.5601E+03 9.9967E+02 1.4328E+03
-9\.4819E-01 -7.8407E+00 -1.0757E+01 6.8925E+00 9.8791E+00

13 -. i.845E+02 -1.9016E+03 -4.1725E+02 1.7831E+03 3.4057E+03
-8.1671E-01 -1.3111E+01 -2.8768E+00 1.2294E+01 2.3482E+01

14 -4.7703E+02 -2.3008E+03 -1.2119E+03 1.8238E+03 9.3433E+02
-3.2890E+00 -1.5863E+01 -8.3558E+00 1.2574E+01 6.4420E+00

15 5.4345E+00 -2.7337E+03 -2.7140E+03 2.7391E+03 1.0798E+03
3.7470E-02 -1.8848E+01 -1.8712E+01 1.8886E+01 7.4449E+00
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Table 2-297. Load Case 102, 100°F Ambient, 2.5 kW Decay Heat, Maximum Insolation, 
Normal Conditions of Transport - Model AOS-1658 

Location 

1 

2 

3 

, 4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

1.9330E+02 -2.4214E+02 -2.0034E+02 4.3544E+02 8.22~4E+02 
/ 

1.3328E+00 -1.6695E+00 -1.3813E+00 3.0022E+00 5.6691E+00 

2.6909E+02 -4.0573E+02 -8.9132E+Ol 6.7481E+02 ~17~~)03 
1.8553E+00 -2. 7974E+00 -6.1455E-Ol 4. 65270.\8".~IE+00 

2.0832E+02 -3.1085E+02 6.1658E+Ol 5.1917E+02 ~.039~E+:~ 
1.4363E+00 -2.1432E+00 4.2512E-Ol 3.5795E~QO 7~'~h659~+~ 

4.1086E+02 -5.7161E+02 -1.4346E+02 ~4~E+0~1.9~5E+03 . <-2.~~~ ...... \ I 
2.8328E+00 -3. 9411E+00 -9. 8917l 6~39E~I. jlE+Ol 

1.9184E+02 -2. 3944E+02 -2. 089\IE+OP 4. 312.~+02 a,f1241E+02 
1.3227E+00 -1.6508E+00 -1.440fE+00 2.9735E~Qe~.6013E+00 

2.6193E+02 -3. 92B5E+02~BJE+0~02 1.176BE+03 
1.8059E+00 -2. 7086E+00 -4. 2529E-oiL-----4~,5E+00 8.1139E+00 

1.5454E+03 -5. 54'O~'I\'78E~+03 7. 0856E+03 1.3995E+04 
/ \" 

1.0655E+Ol ~81~E~01 -~E+OO 4.8854E+Ol 9.6490E+Ol 

1.4733E+03 ,6.0381EIo3 -2.9909E~03 7.5113E+03 1.1885E+04 " ' /'.-1.0158E+Ol -4' . ..z.631E+O-r---2,.062,IE+Ol 5.1789"E+Ol 8.1943E+Ol 
. '" "... ~ 

2.13,6'7E+-0,2 -3. 12l'1E+03~4 . 273 6E+03 3.334 7E+03 3. 9844E+03 
/'.- ~ ...... ) 

1.4732E+00 -2'--1519E+V -2. 9466E+Ol 2. 2992E+Ol 2.74 72E+Ol 

-1.~~6~1.~03 -1.4735E+03 1.0145E+03 1.4652E+03 
-9. 022\E-0-1: 1:'8'9,7/IE+00 -1.0159E+Ol 6. 9948E+00 1.0102E+Ol 

11 -1.3708E+02 SI.1380E+03 -1.5344E+03 1.0010E+03 1.4360E+03 
~9: 4'5'14E\.~-7 . 8465E+00 -1.0579E+Ol 6. 9014E+00 9. 9007E+00 

1~ ~~3{~02 -1.1372E+03 -1.5601E+03 9.9967E+02 1.4328E+03 
~ ~ -9\48b9E-Ol -7.8407E+00 -1.0757E+Ol 6.8925E+00 9.8791E+00 

~~> '~~845E+02 -1.9016E+03 -4.1725E+02 1.7831E+03 3.4057E+03 
-8.1671E-Ol -1.3111E+Ol -2.8768E+00 1.2294E+Ol 2.3482E+Ol 

14 -4.7703E+02 -2.3008E+03 -1.2119E+03 1.8238E+03 9.3433E+02 
-3.2890E+00 -1.5863E+Ol -8.3558E+00 1.2574E+Ol 

15 5.4345E+00 -2.7337E+03 -2.7140E+03 2.7391E+03 
3.7470E-02 -1.8848E+Ol -1.8712E+Ol 1.8886E+Ol 
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6.4420E+00 

1.0798E+03 
7.4449E+00 
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16 -2.1998E+02
-1.5167E+00

17 -2.2836E+02
-1.5745E+00

18 1.8827E+02
1.2981E+00

19 6.4894E+01
4.4743E-01

20 3.8319E+01
2.6420E-01

21 1.7105E+02
1.1793E+00

22 -1.9032E+01
-1.3122E-01

23 -7.4000E+01
-5.1021E-01

24 3.0921E-01
2. 1319E-03

25 -3.3850E+01
-2.3339E-01

-3.3076E+03
-2.2805E+01

-2. 8766E+03
-1. 9833E+01

-3. 3956E+02
-2. 3412E+00

-1. 6068E+02
-1. 1078E+00

-1. 1704E+02
-8. 0694E-01

-2. 5692E+02
-1. 7714E+00

-5. 7450E+02
-3. 9611E+00

-1. 5358E+03
-1. 0589E+01

-3.3826E+02
-2 3322E.+-0.

-o5 . o'163:t02

-2. 0734E+02
-1. 4295E+00

2. 7057E+02
1. 8655E+00

-1. 1270E+02
-7.7704E-01

3.8170E+01
2.6317E-01

1. 6620E+01
1. 1459E-01

1. 5791E+03
1. 0888E+01

2. 0538E+013
/ I1. 4160E+01

5.3916E+02

3.0877E+03 1.7838E+03
2.1289E+01 1.2299E+01

2.6482E+03 1.8540E+03
1.8259E+01 1.2783E+01

* 5.2783E+02 8.7087E+02
3.6393E+00 6.0045E+00

2.2557E+02 4.0'148E+02

1.5552E+00 28E+00

1.5536E+02 2 7064E+02
1.0711E+00 1.8660E+0-0

4.2797E+02 3.6674E+02
22528E+00 2.5439E+00

< ''1
5.55\47E+02 2.6588E+0*2

3"898>0 .332E+00

1. 4618'E+-03---"4. 1822E+02

~-1-0079E+01 2.8835E+00

.8 5 7E + 02 2.7087E+02

2.33/44E+00 1.8676E+00

> 4.6778E+02 3.6694E+02
3.2252E+00 2.5300E+00
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-626 

-2.1998E+02 -3.3076E+03 -2.0734E+02 3.0877E+03 1.7838E+03 
-1.5167E+00 -2.2805E+01 -1.4295E+00 2.1289E+01 1.2299E+01 

-2.2836E+02 -2.8766E+03 2.7057E+02 2.6482E+03 1.8540E+03 
-1.5745E+00 -1.9833E+01 1.8655E+00 1.8259E+01 1. 2783E+01 

1.8827E+02 -3.3956E+02 -1.1270E+02 5.2783E+02 8.7087E+02 
1.2981E+00 -2.3412E+00 -7.7704E-01 3.6393E+00 6.0045E+00 

6.4894E+01 -1.6068E+02 3.8.170E+01 2.2557E+02 4.0'148E+02 
4.4743E-01 -1.1078E+00 2.6317E-01 1.5552E+00 2(76 8'1'E"+-0 0 

3.8319E+01 -1.1704E+02 1.6620E+01 < V 1.5536E+02 2~7064E+02 

2.6420E-01 -8.0694E-01 1.1459E-01 
/'- / 

1. 0711E+00~8'660E+0'0 

1.7105E+02 -2.5692E+02 1. 5791E+03 . 4. 279~02 3. 0~"'-02> 
" '-1.1793E+00 -1.7714E+00 1. 0888E+01 2":'9~E+00\. 54~9E+G.o 

-1.9032E+01 -5.7450E+02 2.0538E+0'3 <5.5547E+02 2.6588E+02 
-1.3122E-Ol -3.9611E+00 1.4160E{0!1 3\8298E;eoA. 83'~2E+00 

-7.4000E+01 -1. 535 BE+ 0 3 5 . 3 91~E+O~ 1. 4~E+_0.3 _____ /'B22 E+02 
-5.1021E-01 -1. 0589E+01 3~~4E+00--1_. 0079E+01 2.8835E+00 

3.0921E-01 -3.3826E+02<:3.3691E+02~~02 2.7087E+02 
2.1319E-03 -2.3322E;I--O.o -h3229E+ob 2. 3"3?4E+00 1.8676E+00 

-3.3850E+01 - 5 . O~+02 \ '~OE+0~4 . 077 BE+02 3.6694E+02 
-2.3339E-01 -3(45~0 -tL.4188~~0 3.2252E+00 2.5300E+00 
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Allowable Stress for Load Case 102

LOC Tmax Tave Sm Sy Su
(degF) (degF) (ksi) (ksi) (ksi)

1 342.61 340.42 20.00 22.40 61.80
2 349.23 345.61 20.00 22.40 61.80
3 335.66 329.76 20.00 22.40 61.80
4 350.26 343.15 20.00 22.40 61.80
5 343.13 340.95 20.00 22.40 61.80
6 349.68 346.14 20.00 22.40 61.80
7 358.92 358.21 20.00 22.40 61.80
8 368.29 366.56 20.00 22.40 61.80
9 373.66 371.73 20.00 22.40 61.80

10 384.81 379.96 20.00 22.40 61.80
11 384.99 380.15 20.00 22.40 6,.80
12 384.78 379.93 20.00 22.40 "61.80
13 380.26 375.29 20.00 22.40 • 61.80

14 382.80 374.00 20.00 22.40 61\80
15 394.42 383.87 20.00 22.40 61.8,0
16 365.67 362.90 20.00 22 40 61.8

17 360.03 359.09 20.00 22 .40 61.80
18 363.28 362.94 20.00 22.840 61.8
19 362.50 361.93 20.00 22.40 61.800
20 363.07 362.36 20.0.0 22.40 61.80
21 364.53 364.06 2'0.00 22 40 61.80
22 365.31 364.77 ."2'0.-00 22.40 61.80
23 378.54 375.47 2,0.00 22.40 61.80
24 355.13 354.52 2,0°dO 22.4y-ý 61.80
25 356.52 355.98 20.00 22.4,0 61.80
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LOC 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Allowable Stress for Load Case 102 

342.61 
349.23 
335.66 
350.26 
343.13 
349.68 
358.92 
368.29 
373.66 
384.81 
384.99 
384.78 
380.26 
382.80 
394.42 
365.67 
360.03 
363.28 
362.50 
363.07 
364.53 
365.31 
378.54 
355.13 
356.52 

340.42 
345.61 
329.76 
343.15 
340.95 
346.14 
358.21 
366.56 
371.73 

Sm 
(ksi) 

20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 

Sy 

(ksi) 

22.40 
22.40 
22,40 
22.40 
22.40 
22.40 
22.40 
22.40, 
22.40 

Su 
(ksi) 

61. 80 
61. 80 
61. 80 
61.80 
61. 80 
61. 80 
61. 80 
61. 80 
61. 80 

379.96 20.00 22.40 61.80 
380.15 20.00 22.40 6'~0 
379.93 20.00 22.40 <61.80 

375.29 20.00 22.40161.80 
374 . 00 20 . 00 22 . 40 6 ),.~ 0 
383.87 20.00 22.~0 61.8'0 
362.90 20.00 22.fO 61.80 

359.09 20.00 <22.~0 61.80 
362.94 20.00 2'2'00 61~ 
361.93 20.00 22.40 61_.8~ 
362 . 36 2 O/,O 0)1t~ 2 . 40 61. 8'0 
3 6 4 . 0 6 2'0 . 0 0 2 2",4 0 
364. 77/20/_0~ 22.40 
375.47 ~O.OQ 22.40 61.80 

( I 
3 54 . 52 2'0V-00 22 . 4'~ 61. 80 
355.98 20. 00~4'0 61.80 
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Table 2-298. Load Case 103, -20°F Ambient, Zero Decay Heat, Zero Insolation,
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3

1.0939E-01
7.5424E-04

Pm Pb

1 1.2951E+00 -5.8820E-01
8.9297E-03 -4.0555E-03

2 6.7979E+01 -3.8563E+00 -2.0937E+01
4.6870E-01 -2.6589E-02 -1.4436E-01

3 5.2501E-01 -6.5141E-03 -2.8145E-01

3.6198E-03 -4.4913E-05 -1.9405E-03

1.8833E+00 3.16,80E÷00

1.2985E-02 ./87E0

2,184Ez)0

7.1836E+01 <.90J8+01

4.9529E-0.1 2,.0050E-01

532E0 1 2N.976'5E-015.12E\ \ \3.6647E-03 2.0,522E-03

4 7.1683E+01 -8.7654E-02 7.2954E-01 7.177,0E+01
4.9424E-01 -6.0435E-04 5.0300E-013/ 4.9484E-01

5 1.3835E+00 -6.6105E-01 1 -260ý6E-0'1 2.0\44.5E+00
9.5386E-03 -4.5578E-03 8.691ý4E-04 1.4096'E-0-2-

17.4591E01 -1.2610E+00 <-2. 298E1 7.5852E+01

\ /

5.1429E-01 -8.6945E-03 -. 5849E-01 4-.048E-01

7 2.7406E+03 -1.(977E+03 -1302\79E+02 4.4382E+03

1.8896E+01 -1.1705E-+71E -7.08735E-01 3.0601E+01

8 4.0632+03 -2.2383E1E-01 5.8723E+03
2.8015E+01 -1\2473E+0-T7---8-.843,4E-01 4.0488E+01

9 2.51,9/4 E--+3 -1.852\3E+02 7.3513E+02 2.7047E+03

1.7371E+01 -1--.2771E+00 5.0685E+00 1.8648E+01

10 1 .14 7 5 E'+03 1.3002E-01 -3.2463E+01 1.1474E+03

N 7.91165+0,0 8z9'64,5E-04 -2.2383E-01 
7.910 7E+00

11 1.1460E+03 8.1307E-03 1.3523E+00 1.1460E+03

7.90,12Eý+00 5.6059E-05 9.3240E-03 7.9011E+00

1-2 11466E+03 5.6616E-03 -2.0646E+01 1.1466E+03

7\7 905,5E+00 3.9036E-05 -1.4235E-01 7.9054E+00

1. i)1751E+03 -1.7997E+02 6.4409E+02 1.3551E+03
> 8.1020E+00 -1.2408E+00 4.4408E+00 9.3428E+00

14 3.4313E+02 -3.9837E+02 9.2259E+01 7.4150E+02

'6.0909E+00
44. 1995E-02

3./4524E+00
22. 3804E-02

4. 0063E+01
2. 7623E-01

9. 1943E+03
6.3392E+01

8. 1020E+03
5. 5862E+01

4.5409E+03
3. 1308E+01

3 . 4692E+01
2 .3919E-01

2.2980E-01
1.5844E-03

1. 4436E+01
9.9534E-02

8.9647E+02
6. 1809E+00

5. 2612E+02
3.6274E+00

1.2308E+03
8.4858E+00

2.3658E+00 -2.7467E+00 6.3610E-01

8. 5142E+01

5.8703E-01

5. 1124E+00

6.1595E+02
4.2469E+00

15 1.5738E+02 -4.5857E+02
1.0851E+00 -3.1618E+00

1 2-628
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Table 2-298. Load Case 103, -20°F Ambient, Zero Decay Heat, Zero Insolation, 
Normal Conditions of Transport - Model A9S-165B 

Stress (psi/MPa) 

Location Pm Pb 

I 2-628 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.2951E+OO -5.8820E-Ol 1.0939E-Ol 1.8833E+OO 3.1580E+OO 
8.9297E-03 -4.0555E-03 7.5424E-04 1.2985E-02 ~r842E-02 

6.7979E+Ol -3.8563E+00 -2.0937E+Ol 7.1836E+Ol ~.90~g)01 
4.6870E-Ol -2. 6589E-02 -1.4436E-Ol 4. 9529E-(').1 2'.~OE-O;t 

5.2501E-Ol -6. 5141E-03 -2. 8145E-Ol 5. 315~0~2'. 976'SiE-~~ 
3.6198E-03 -4. 4913E-05 -1.9405E-03 3. 664 7E~Q3 2 :OS22'B.~ 

7.1683E+Ol -8. 7654E-02 7. 2954E-Ol 67'OE+0~6. 0~9E+00 
, \:.::: ~ " I I 

4.9424E-Ol -6. 0435E-04 5. 0300E-O'3 4. 9484EV 4 .1995E-02 

1. 383 5E+00 - 6 .610 5E-0 1 1. 2 6~ ol 2 'S.~+00../3 . is24E+0 0 
9.5386E-03 -4.5578E-03 8.691fE-0~ 1.4096E'O'~~~~4E-02 
7.4591E+01 -1.2610E+00~8JE+0~01 4.0063E+01 
5.1429E-Ol -8. 6945E-03-~49E~-01l.'---S~8E-Ol 2. 7623E-Ol 

2.7406E+03 -1. 69/7~.1. 02'79E+02 4. 4382E+03 9.1943E+03 
/.... . ,. "-

1.8896E+Ol ~17~E~01 -~E-Ol 3.0601E+Ol 6.3392E+Ol 

4.0632E+03 ~.8091E~3 -1.2826'~02 5.8723E+03 8.1020E+03 
2. 8015E+Ol -1'.~3E+0'1~-.8_J!.9'4E-Ol 4. 0488E+Ol 5. 5862E+Ol 

2.51,9'4E+-0.3 -1. 852~E+it>2 7. 3513E+02 2.704 7E+03 4. 5409E+03 
/ -........... "-1.\71E+Ol -1 ....... 2771E+00 5. 0685E+00 1.8648E+Ol 3.1308E+Ol 

1.14\5~ 1.~01 -3.2463E+Ol 1.1474E+03 3.4692E+Ol 
7. 911\E+~0'O 8 :,9'64SE-04 -2. 2383E-Ol 7. 9107E+00 2. 3919E-Ol 

11 1.1460E+03 8.1307E-03 1.3523E+00 1.1460E+03 2.2980E-Ol 
~"7: 9'().12E\00 5. 6059E-05 9. 3240E-03 7. 9011E+OO 1.5844E-03 

~2 ~"':1~~03 5.6616E-03 -2.0646E+Ol 1.1466E+03 1.4436E+Ol 
~ ~ 7\ 905.5"E+00 3. 9036E-05 -1.4235E-Ol 7. 9054E+00 9. 9534E-02 \. "t~> 1~751E+03 -1.7997E+02 6.4409E+02 1.3551E+03 8.9647E+02 

8.1020E+00 -1.2408E+00 4.4408E+00 9.3428E+00 6.1809E+OO 

14 3.4313E+02 -3.9837E+02 9.2259E+Ol 7.4150E+02 5.2612E+02 
2.3658E+00 -2.7467E+00 6.3610E-Ol 5.1124E+00 3.6274E+00 

15 1.5738E+02 -4.5857E+02 8.5142E+Ol 6.1595E+02 1.2308E+03 
1.0851E+00 -3.1618E+00 5.8703E-Ol 4.2469E+008.4858E+00 

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

• 

• 

• 



16 1.7958E+03
1. 2382E+01

17 1.4523E+03
1. 0013E+01

18 4.2629E+02
2. 9391E+00

19 8.0095E+02
5.5223E+00

20 7.1043E+02
4.8982E+00

21 6.8304E+02
4.7094E+00

22 8.4616E+02
5.8340E+00

23 1.0030E+03

6.9151E+00

24 7.2197E+01
4.9778E-01

25 2.8986E+01
1. 9985E-01

-6.4056E+02
-4.4165E+00

-5.6417E+02
-3.8898E+00

-2.5785E+02
-1.7778E+00

-3.3952E+02
-2.3409E+00

-1.5130E+02
-1.0432E+00

-1.2565E+02
-8.6632E-01

-3.7330E+02
-2.5738E+00

-5.3416E+02
-3.6829E+00

-5.6346E+02
-3 . 8849E/+0-

--1 _71472E 01

1. 8071E+02
1.2460E+00

1. 8291E+02
1.2611E+00

1.7979E+02
1.2396E+00

2.6638E+02
1.8366E+00

-6.6441E+01
-4.5809E-01

-1.1527E+02
-7.9475E-01

1.6922E+012
1.51667E+00

4 .586('E+ 01

2.4364E+03 1.6397E+03
1.6798E+01 1.1305E+01

2.0165E+03 2.4508E+03
1.3903E+01 1.6898E+01

6.8414E+02 1.0650E+03
4.7170E+00 7.3428E+00

1.1405E+03 1.7/497E+03

7.8632E+00 1/<206ýE+ 01

<

8 .40179E@02 .20E0

8.61.73E032.1\5147E+03
5.9414E+00 110443E+0,1

8.0869\E+02 1.483E+03
5$ý5758E+00 9 .7 5'3I1E+ 0,0

<1.2\195E+03 I 9202E+03

8'>'079E+00 1.32/40E+01

1 . 53\71 E-+03--ý2/ 8 80 5E + 03

~---0598E+01 1.9860E+01

6.5 65-E +02 1.5483E±03
4.3'8'27E+00 1.0675E+01

>4.6458E+01 6.8650E+01
3.2032E-01 4.7333E-01
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16 1.7958E+03 -6.4056E+02 1.8071E+02 2.4364E+03 1.6397E+03 
1.2382E+01 -4.4165E+00 1.2460E+00 1.6798E+01 1.1305E+01 

17 1.4523E+03 -5.6417E+02 1.8291E+02 2.0165E+03 2.4508E+03 
1.0013E+01 -3.8898E+00 1.2611E+00 1.3903E+01 1.6898E+01 

18 4.2629E+02 -2.5785E+02 1.7979E+02 6.8414E+02 1.0650E+03 
2.9391E+00 -1.7778E+00 1.2396E+00 4.7170E+00 7.3428E+00 

19 8.0095E+02 -3.3952E+02 2.6638E+02 1.1405E+03 1.n97E+03 
5.5223E+00 -2.3409E+00 1.8366E+00 7.8632E+00 /20 6'4E+-0 1 , < V ,20 7.1043E+02 -1.5130E+02 -6.6441E+01 8.6173E+02 1~5147E+03 

4.8982E+00 -1.0432E+00 -4.5809E-01 /''' / 
5.9414E+00~OA43E+O~ 

21 6.8304E+02 -1.2565E+02 -1. 152 7E+02 8. 08 6~"'2 1. «-~"'O ~> 
4.7094E+OO -8.6632E-01 -7. 9475E-01 5--:'5~E+00\. 75\rE+O,O 

22 8.4616E+02 -3.7330E+02 1. 6922E+OQ <-. 2195E+03 1.9202E+03 
5.8340E+OO -2.5738E+OO 1.1667E{t 8~4079E:;0,oA. 32~OE+01 

23 1.0030E+03 -5.3416E+02 4.586'E+O~ 1.5~E~03~~805E+03 
\ 1 -

6.9151E+00 -3. 6829E+OO 30-162~E-01--.;L_.~Ol 1.9860E+01 

24 7.2197E+01 
( ""J ' 

1.5483E+03 -5.6346E+02 -5. 3911E+Oll-___ -2_:.356S·E+02 
~ 'I / 4.9778E-01 -3.8849Kt--0.0 -3. 7170E-01l 4. 3'8'27E+OO 1.0675E+01 

25 2.8986E+01 '-1. T~<'l\. 9851'E+O~4. 6458E+Ol 6.8650E+01 
1.9985E-01 / /' I ~ 4.7333E-01 -1.20V 1 ti .. 3691E-{~) 3. 2032E-01 

AOS Radioactive Material ,Transport Packaging System Safety Analysis Report 
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Allowable Stress for Load Case 103

LOC Tmax Tave Sm Sy Su

(degF) (degF) (ksi) (ksi) (ksi)

1 0.00 -20.00 20.00 30.00 70.00
2 0.00 -20.00 20.00 30.00 70.00
3 0.00 -20.00 20.00 30.00 70.00

4 0.00 -20.00 20.00 30.00 70.00

5 0.00 -20.00 20.00 30.00 70.00
6 0.00 -20.00 20.00 30.00 70.00
7 0.00 -20.00 20.00 30.00 70.00

7 0.00 -20.00 20.00 30.00 70.00

9 0.00 -20.00 20.00 30.00 70.00
10 0.00 -20.00 20.00 30.00 70.00
10 0.00 -20.00 20.00 30.00 7'0.00
12 0.00 -20.00 20.00 30.00 70.N0. 0
13 0.00 -20.00 20.00 30.00 <70.00

14 0.00 -20.00 20.00 30.00 70'%,00
15 0.00 -20.00 20.00 30. 00 70.00

16 0.00 -20.0'0 20.00 30. 00 70.009

17 0.00 -20.00 20.00 30.00 - 7-0.00
18 0.00 -20.00 20.00 30,.00 70.00

19 0.00 -20.00 20.00 3 30.00 - 7000/

20 0.00 -20.00 20 0.0 30.00 70.0,0
21 0.00 -20.00 2o0.00 3000 70.00
22 0.00 -20.00 2oo~ 0. 70.o0

23 0.00 -20.00 2'0_00 30.00 70.00
/ /I

24 0.00 -20.00 2,0.,00 30.0\0 70.00

25 0.00 -20.00 20.00 30.00 70.00

2-630 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, Rev. B

LOC 

1 

2 
3 
4 
5 

6 

7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 

1- 2-630 

Allowable Stress for Load Case 103 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-20.00 
-20.00 
-20.00 
-20.00 
-20.00 
-20.00 
-20.00 
-20.00 
-20.00 

Sm 
(ksi) 

20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 

Sy 
(ksi) 

30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 

Su 
(ksi) 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 

-20.00 20.00 30.00 70.00 
-20.00 20.00 30. 00 <7'~0 
-20.00 20.00 30.00 70.00 

-20.00 20.00 30,00tq~.00 
-20.00 20.00 30.00 70,~0 

- / , 
- 20 . 0,0 2 0 . 00 3 0 .\00 70 . 0'0 
-20.00 20.00 30.00 70.00 
-20.00 20.00 (30.00 ~O.OO 
-20.00 20.00 3b,".?0 70~ 
-20.00 20.00 30.00 7~.0~ 
-20.00 20/0_0)1t~~.00 70.0-0 
-20.00 20.00 30~00 

-20.00/20/_0-9 30.00 
-20.00 ~0.00 30.00 70.00 

( I 
-20.00 2-00"00 30. O-~ 70.00 
-20.00 20.00~0-0 70.00 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-299. Load Case 104, -40OF Ambient, Zero Decay Heat, Zero Insolation,
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 1.5829E+00 -7.1891E-01 1.3370E-01 2.3019E+00 3.87P2E+00
1.0914E-02 -4.9567E-03 9.2184E-04 1.5871E-02 2.6696E-02

2 8.3086E+01 -4.7133E+00 -2.5590E+01 8.7799E+01 ý3.55<42E.01
5.7286E-01 -3.2497E-02 -1.7644E-01 6.0535E-0.I 2 -4505E '-0I

3 6.4167E-01 -7.9616E-03 -3.4400E-01 6.49630E-C1\3 638'E-01
4.4242E-03 -5.4894E-05 -2.3718E-03 4.4791E-03 2.5083E-03

4 8.7612E+01 -1.0713E-01 8.9166E-01 n877-1\9E+01 7.4444E+00
6.0407E-01 -7.3865E-04 6.1477E-0,3 6.0480E-0ý 5.1327E-02

5 1.6909E+00 -8.0795E-01 1.5407E-01 2.498.8E+00 4/2196E+00
1.1658E-02 -5.5706E-03 1.0623E-06 1.7229EOG-2--.9093E-02

6 9.1167E+01 -1.5413E+00-2.S09LE+01 9.2708E+01 4.8966E+01
6.2857E-01 -1.0627E-02 -1.9371E-0l7---6.392.0E-01 3.3761E-01

43.3496E03 -2.0749E+03 -,.25'64E+02 5.4245E+03 1.1237E+04
2.3095E+01 -1.4306E+.01 -8.6623,E-01 3.7401E+01 7.7479E+01

8 4.9661E+03 -22111E)+03 -1.56775E-02 7.1772E+03 9.9025E+03
3.4240E+01 -1\5245E+0-1---1,.080,9E+00 4.9485E+01 6.8275E+01

9 3.0793E+03 -2.263'9E+02 8.9849E+02 3.3057E+03 5.5499E+03
2.•231E+01 -1--ý5609E+00 6.1949E+00 2.2792E+01 3.8265E+01

10 1. 4025 E03 1.5891E-01 -3.9677E+01 1.4023E+03 4.2402E+01\ \ /

9.6697E+O0., 10'9-5/7E-03 -2.7356E-01 9.6687E+00 2.9235E-01

11 .4006E+03 9.9375E-03 1.6529E+00 1.4006E+03 2.8087E-01
2 \ + ' 3 9
9.65,70AE0O 6.8517E-05 1.1396E-02 9.6569E+00 1.9365E-03

1"2 1 014E503 6.9198E-03 -2.5235E+01 1.4014E+03 1.7644E+01
9\662/2E+00 4.7710E-05 -1.7399E-01 9.6622E+00 1.2165E-01

1 .3 14362E+03 -2.1996E+02 7.8722E+02 1.6562E+03 1.0957E+03
9.9024E+00 -1.5166E+00 5.4277E+00 1.1419E+01 7.5545E+00

14 4.1938E+02 -4.8690E+02 1.1276E+02 9.0627E+02 6.4303E+02
2.8915E+00 -3.3570E+00 7.7746E-01 6.2485E+00 4.4335E+00

15 1.9235E+02 -5.6048E+02 1.0406E+02 7.5283E+02 1.5043E+03
1.3262E+00 -3.8644E+00 7.1749E-01 5.1906E+00 1.0372E+01

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-631
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

• 

• 

• 

Table 2-299. Load Case 104, -40°F Ambient, Zero Decay Heat, Zero Insolation, 
Normal Conditions of Transport - Model AOS-165B 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

stress (psi/MPa) 

Pm Pb 

1.5829E+OO -7.1891E-Ol 1.3370E-Ol 2.3019E+OO 3.8)£OE+OO 
1.0914E-02 -4.9567E-03 9.2184E-04 1.5871E-02 2.6696E-02 

8.3086E+Ol -4. 7133E+OO -2. 5590E+Ol 8. 7799E+Ol ?55"g)Ol 
5.7286E-Ol -3. 2497E-02 -1.7644E-Ol 6. 0535E-0.1 2"~5E~o;r 

6.4167E-01 -7. 9616E-03 -3.4400E-01 6. 496tO~,,638'0-!:-:~ 
4.4242E-03 -5.4894E-05 -2.3718E-03 4.4791E~03 2.5.083E"~ 

8.7612E+Ol -1.0713E-Ol 8.9166E-Ol ~1~E+0~V.4~4E+OO , \~. 77: " I I 
6.0407E-Ol -7.3865E-04 6.14770j3 6~80E~D./27E-02 

1.6909E+OO -8. 0795E-Ol 1.5407E-O,l 2. 498.8E+OO 4/'2196E+OO 
1.1658E-02 -5. 5706E-03 1. 062bE-O~ 1. 7229E~0·2------2. 9093E-02 

9.1167E+Ol -1. 5413E+00 ~91E+0~Ol 4. 8966E+Ol 
6.2857E-Ol -1. 0627E-02 ~: :~71E-OlL--6~.0E-Ol 3. 3761E-Ol 

3.3496E+03 -2. O}4~'t~'6,,4E+ol5. 4245E+03 1.1237E+04 
2.3095E+01 743(8+.01 ~~3.7401E+01 7.7479E+01 

4.9661E+03 ~.2111EIo3 -1.5677J':t-02 7.1772E+03 9.9025E+03 
3. 4240E+Ol -1'-.~5E+Q'1~--1" 080,9E+OO 4. 9485E+Ol 6. 8275E+Ol 

3. Opilio.3-...::,2. 263'9-!:+~8 .:::9E+02 3. 3057E+03 5. 5499E+03 
2 .d:231E+Ol -1--'5609E"+~6 .1949E+OO 2. 2792E+Ol 3. 8265E+Ol 

1. ~'25~ 1. ~01 -3. 9677E+Ol 1.4023E+03 4. 2402E+Ol \ ~.p.~~) / 

11 1.4006E+03 9.9375E-03 1.6529E+00 1.4006E+03 2.8087E-Ol 

9. 6. 69\E+~0'0' 1I'O'9·5?lE-03 -2. 7356E-Ol 9. 6687E+OO 2. 9235E-Ol 

~9:~5~OE\OO 6.8517E-05 1.1396E-02 9.6569E+00 1.9365E-03 

1,2 \~~~03 6. 9198E-03 -2. 5235E+Ol 1.4014E+03 1.7644E+Ol 
~ ~ . ~662~~+OO 4.7710E-05 -1.7399E-Ol 9.6622E+OO 1.2165E-Ol , ~~> 1~362E+03 -2.1996E+02 7.8722E+02 1.6562E+03 1.0957E+03 

9.9024E+OO -1.5166E+00 5.4277E+00 1.1419E+Ol 7.5545E+OO 

14 4.1938E+02 -4.8690E+02 1.1276E+02 9.0627E+02 6.4303E+02 
2.8915E+00 -3.3570E+OO 7.7746E-Ol 6.2485E+00 4.4335E+OO 

15 1.9235E+02 -5.6048E+02 1.0406E+02 7.5283E+02 1.5043E+03 
1.3262E+OO -3.8644E+OO 7.1749E-Ol 5.1906E+OO 1.0372E+~1 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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16 2.1949E+03
1. 5133E+01

17 1*7750E+03
1.2238E+01

18 5.2102E+02
3.5923E+00

19 9.7893E+02
6.7495E+00

20 8.6830E+02
5.9867E+00

21 8.3483E+02
5.7560E+00

22 1.0342E+03
7.'1305E+00

23 1.2258E+03

8.4518E+00

24 8.8241E+01

6.0840E-01

25 3.5427E+01
2.4426E-01

-7.8291E+02
-5.3980E+00

-6.8955E+02
-4.7543E+00

-3.1515E+02

-2.1729E+00

-4.1497E+02
-2.861iE+00

-1.8492E+02
-1.2750E+00

-1.5357E+02
-1.0588E+00

-4.5626E+02
-3.1458E+00

-6.5287E+02
-4.5014E+00

-6.8867E+02
-4. 7482E*-0.0O

-2.1/355E±01

2.2087E+02
1..5228E+00

2.2356E+02
1. 5414E+00

2 . 1974E+02

1. 5151E+00

3.2558E+02
2.2448E+00

-8.1205E+01
-5.5989E-01

-1.4088E+02
-9.7137E-01

2. 0683E+0'2
1.4260E+00

5.6054E+0l

2.9778E+03 2.0041E+03
2.0531E+01 1.3818E+01

2.4646E+03 2.9954E+03
1.6993E+01 2.0653E+01

8.3617E+02 1.3017E+03
5.7652E+00 8.9746E+00

1.3939E+03 2.1/385E+03
9.6106E+00 1/-47444+'01

<
1.0532E+03 108513E+03

7.2617E+00 1.2764E±0'1

9.8840E÷02 11 89E70ý 0
6''814 8E+ 00 1.1920E+0O.

1.4\904E+03 2.3470E+03
1\M'276E>0i ,1. 61'82E+01

1. 8787E+W03-3 . 5206E+03
-1-.2953E+01 2.4274E+01

7.Z7691'E+02 1.8923E+03
5.3'5'66E+00 1.3047E+01

> 5.6782E+01 8.3906E+01
3.9150E-01 5.7851E-01

1 2-632
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-632 

2.1949E+03 -7.8291E+02 
1.5133E+01 -5.3980E+00 

1:7750E+03 -6.8955E+02 
1.2238E+01 -4.7543E+00 

2.2087E+02 
1.S228E+00 

2.2356E+02 
1.5414E+00 

2.9778E+03 2.0041E+03 
2.0531~+01 1.3818E+01 

2.4646E+03 2.9954E+03 
1.6993E+01 2.0653E+01 

5.2102E+02 -3.1515E+02 2.1974E+02 8.3617E+02 
3.5923E+00 -2.1729E+00 1.5151E+00 5.7652E+00 

1.3017E+03 
8.9746E+00 

9.7893E+02 -4.1497E+02 3.2558E+02 1.3939E+03 2.1~85E+03 

6.7495E+00 -2. 8611E+00 2. 2448E+00 9. 6106E+00 Y.474'4U01 

< V 8.6830E+02 -1.8492E+02 -8.1205E+01 1.0532E+0< 1~8513E+~3 

5.9867E+00 -1.2750E+00 -5.5989E-01 7.2617E{00~1.2~E+0~ 

8.3483E+02 -1.5357E+02 -1.4088E+02 9.884~~2 ~7~8~E~03) 
5.7560E+00 -1.0588E+00 -9. 7137E-01 6~8.148E+00\ . 19QOE+(,)1 

1.0342E+03 -4. 5626E+02 2. 0683E+OQ <.. 4~E+03 2. 34 ~OE~03 
7: 1305E+00 -3.1458E+00 1. 4260E{t 1~0~E;0.J."'//B2E+01 

1.2258E+03 -6. 5287E+02 5. 605~E+0~ 1. 8787KI-_03../3. 5206E+03 
8.4518E+00 -4.5014E+00 308648E-01~_.2953E+01 2.4274E+01 

8.8241E+01 -6.8867E+02<:~.~E+0~~~02 1.8923E+03 
6. 0840E- 01 -4.7 482E:I-·0.0 -4:"'543 OE~ Oll. 5. 3"5/66E+00 1.304 7E+01 

3.5427E+01 -2 .14.~1\. ~9'E+0~ 5. 6782E+01 8. 3906E+01 
2. 4426E-01 -V.47~1 J.. 6733~-\!,~ 3. 9150E-01 5. 7851E-01 
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Allowable Stress for Load Case 104

LOC Tmax Tave Sm Sy Su
(degF) (deg _F) (ksi) (ksi) (ksi)

1 0.00 -40.00 20.00 30.00 70.00
2 0.00 -40.00 20.00 30.00 70.00
3 0.00 -40.00 20.00 30.00 70.00
4 0.00 -40.00 20.00 30.00 70.00
5 0.00 -40.00 20.00 30.00 70.00
6 0.00 -40.00 20.00 30.00 70.00
7 0.00 -40.00 20.00 30.00 70.00
7 0.00 -40.00 20.00 30.00 70.00
9 0.00 -40.00 20.00 30.00 70.00
0 0.00 -40.00 20.00 30.00 70.00

10 0.00 -40.00 20.00 30.00 70.00
12 0.00 -40.00 20.00 30.00 70 .00

13 0.00 -40.00 20.00 30.00/ 7'.00
14 0.00 -40.00 20.00 30.00 70\00

/)
15 0.00 -40.00 20.00 30.00 70.00
16 0.00 -40.00 20.00 30:\00 70.001
17 0.00 -40.00 20.000 < 30. 00 -7-0_.00
18 0.00 -40.00 200 30,.00 70.00
19 0.00 -40.00 20.00 30.00 70.00

20 0.00 -40.00 20 0.0 30.00 70.00
21 0.00 -40.00 200.00 3000 70.00

22 0.00 -40.00 20-00 30.00 70.00
23 0.00 -40.00 2,0.00 30.00 70.00
24 0.00 -40.00 20,00 30.00o 70.00
25 0.00 -40.00 20.00 30.'0 70.00

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-633
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LOC 

1 
2 
3 
4 
5 

6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Allowable Stress for Load Case 104 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-40.00 
-40.00 
-40.00 
-40.00 
-40.00 
-40.00 
-40.00 
-40.00 
-40.00 
-40.00 
-40.00 
-40.00 
-40.00 
-40.00 

Sm 
(ksi) 

20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 

Sy 
(ksi) 

30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 

Su 
(ksi) 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 

30.00 70.00 
30.00 70.00 

30. 00 <7'0.~0 
30.00 70.08 

30.00 70 .... 00 
/ ...... 

30. 0 0t'l~ . 00 

-40.00 20.00 30.\00 70.0'0 
-40.00 20.00 30.0070.00 

-40.00 20.00 (30.00 ~O.OO 
-40.00 20.00 3'o,\.?0 70~ 
-40.00 20.00 30.00 7~.0~ 
-40. 00 2.0/0'0)lt~~. 00 70.0'0 
-40.00 20.00 30~00 70.00 
-40. 00/2~_0~ 30. GO 70.00 
-40.00 ~0.00 30.00 70.00 

( I 
-40.00 2'00"130 30. O~ 70.00 
-40.00 20.00~0·0 70.00 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-300. Load Case 105,-40'F Ambient, 2.5 kW Decay Heat,
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 2.3418E+02 -2.9074E+02 -2.5472E+02 5.2492E+02 9.8648E+02

1.6146E+00 -2.0046E+00 -1.7562E+00 3.6192E+00 6. '8016E+000

2 3.0415E+02 -4.5822E+02 -1.0372E+02 7.6236E+02 1.,33<28.E)0'3

2.0970E+00 -3.1593E+00 -7.1514E-01 5.2563E+0.0 9\ý1892E+00

3 2.1332E+02 -3.2618E+02 1.0560E+02 5.3950 E+021.0728E+03. \ \ \
1.4708E+00 -2.2490E+00 7.2809E-01 3.7197E+00 7.3,65E-00

4 4.5356E+02 -6.3648E+02 -1.5907E+02 1.090OE+03 2.1568E+03
3.1272E+00 -4.3884E+00 -1.0968E+01 0 7. 5156E._00 1.4870E+01

2.3183E+02 -2.8698E+02 -2.6586E+02 5.188 1+02 9.7466E+02
1.5984E+00 -1.9786E+00 -1.833\0E+0b 3 .5 7 7 1E-+ 00,r 6200E+00

6 2.9373E+02 -4.4047E+02<-7.7275E+01 7.3420E±02 1.3280E+03

2.0252E+00 -3.0369E+00 -5.3279E-0i1--5.0062,/E+00 9.1565E+00

7 1.5581E+03 -6.16,89,E+3 -i.28-28E+03 7.7270E+03 1.5246E+04
1.0743E+01 -4.2533E--01 -8.8445,E+00 5.3276E+01 1.0512E+02

1.5661E+03 -6 9452.E+03 -3.0769EmF03 8.5112E+03 1.3493E+04. /
1.0798E+01 -4\7885E+0O---,2-.1214E+01 5.8683E+01 9.3033E+01

9 2 8943E+02 -3.417,2E+03-4 0245E+03 3.7066E+03 4.1919E+03
1..955E+00 -2-,3561-+01 /2 '7748E+d1 2.5556E+01 2.8902E+01

10 -2.88.19E+01 1.1841E+03 7.8969E+01 1.1552E+03 1.6198E+03\ 0E \I _ /
-1.9870E-01 -8*/r63,9E+00 5.4447E-01 7.9652E+00 1.1168E+01

11 \325317E+01 -1 .1769E+03 -2.5653E-01 1.1416E+0.3 1.5913E+03
-2.43150E\01 -8.1145E+00 -1.7687E-03 7.8710E+00 1.0971E+01,

1-2 -5663E+0 -1.1762E+03 -3.4546E+00 1.1405E+03 1.5883E+03

2 -458,9E-01 -8.1095E+00 -2.3818E-02 7.8,636E+00 1.0951E+01

1 93 -. 7784E+01 -1.7448E+03 3.0552E+02 1.6470E+03 3.5263E+03
-6.7419E-01 -1.2030E+01 2.1065E+00 1.1356E+01 2.4313E+01

14 -4.2668E+02 -2.1563E+03 -9.8411E+02 1.7297E+03 4.9607E+02
-2.9419E+00 -1.4867E+01 -6.7852E+00 1.1926E+01 3.4203E+00

15 7.1007E+00 1-2.6234E+03 -2.6007E+03 2.6305E+03 6.3670E+02
4.8957E-02 -1.8087E+01 -1.7931E+01 1.8136E+01 4.3899E+00
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Table 2-300. Load Case 10S, -40°F Ambient, 2.S kW Decay Heat, . 
Normal Conditions of Transport - Model AOS-16S8 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb . 

2.3418E+02 -2.9074E+02 -2.5472E+02 5.2492E+02 9.8648E+02 
1.6146E+00 -2.0046E+00 -1.7562E+00 3.6192E+00 6.8~16E+00 

3.0415E+02 -4.5822E+02 -1.0372E+02 7.6236E+02 ~33~~)03 
2.0970E+00 -3.1593E+00 -7.1514E-01 5. 256{0.\9'.~2E+00 

2.1332E+02 -3. 2618E+02 1.0560E+02 5. 3950E+02 h. 072'8E+~~ 
1.4708E+00 -2. 2490E+00 7.2809E-Ol 3. 7197E~7 :3865"E~ 

4.5356E+02 -6. 3648E+02 -1.5907E+02 0,0'OE+03 :2 .lJ8E+03 ~l. 09( '\, \ I 

3.1272E+00 -4. 3884E+00 -1. 0967°10 ,?~56E~1. j70E+01 

2.3183E+02 -2. 8698E+02 -2. 658\~E+Op 5 .188.~+02 ~7466E+02 

1.5984E+00 -1.9786E+00 ~3\E+0~00. 6.7200E+00 

2.9373E+02 -4. 404 7E+02~~ .'~~"'7~E+01 7 . 3420E+02 1.3280E+03 
2.0252E+00 -3.0369E+00 -5.3279E-0~---5~/tE+00 9.1565E+00 

1.5581E+03 -6 .16'8~.9E+03 -'1~'28E~03 . 7. 7270E+03 1.5246E+04 
"'- \ "-

1.0743E+01 75?E+,01 -~E+OO 5. 3276E+01 1.0512E+02 

1.5661E+03 ,6.9452.H!o3 -3.0769E+03 8.5112E+03 1.3493E+04 
" - / 1.0798E+01 -4'. 7885E+Q-1--,2 .. 121.4E+01 5. 8683E+01 9. 3033E+01 

2. 8,6m.2,,3 .~~+~4 '::5E+03 3. 7066E+03 4.1919E+03 
1.,9955E+00 -2,.3561E+V -2. 7748E+01 2. 5556E+01 2. 8902E+01 

-2. ~'19~/-1. ~03 7. 8969E+01 1.1552E+03 1.6198E+03 
\ \ / 

-1. 987,\E-0-r l/T6,309E+00 5.444 7E-01 7. 9652E+00 1.1168E+01 

11 -3.5317E+01 ~1.1769E+03 -2.5653E-01 1.1416E+03 1.5913E+03 

~;. 43'50E~-8 .1145E+00 -1.7687E-03 7. 8710E+00 1. 0971E+01, 

1--2 \"':5~~01 -1.17'62E+03 -3. 4546E+00 1.1405E+03 1.5883E+03 

~-2\ 458.iE-Ol -8.1095E+00 -2. 3818E-02 7. 8.636E+00 1. 0951E+Ol 

13> '~~784E+01 -1.7448E+03 3.0552E+02 1.6470E+03 3.5263E+03 

I 2-634' 

. -6.7419E-01 -1.2030E+01 2.1065E+00 1.1356E+01 2.4313E+01 

14 -4.2668E+02 -2.1563E+03 -9.8411E+02 1.7297E+03 4.9607E+02 
-2.9419E+00 -1.4867E+01 -6.7852E+00 1.1926E+01 3.4203E+00 

15 7.1007E+00 ~2.6234E+03 -2.6007E+Oj 2.6305E+03 6.3670E+02 
4.8957E-02 -1.8087E+01 -1.7931E+01 1.8136E+01 4.3899E+00 
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16 -2.8853E+02
-1.9894E+00

3.6014E+03 -1.9915E+02
.2.4831E+01 -1.3731E+00

3.3129E+03 2.4297E+03
2 .2842E+01 1. 6752E+01

17 -2.1542E+02
-1.4852E+00

18 1.3036E+01
8.9878E-02

19 1.4038E+01
9.6787E-02

20 2.2926E+01
1.5807E-01

21 2.0819E+02

1.4354E+00

22 9.9125E+00
6.8344E-02

23 -5.5792E+01
-3.8467E-01

24 2.9021E-01
2 .0009E-03

25 -9.4585E+00
-6. 5214E-02

-3.1160E+03
-2.1484E+01

-1.1414E+02
-7.8695E-01

-5.4722E+01
-3.7729E-01

-5.2697E+01
-3.6334E-01

-2.5980E+02
-1.7912E+00

-5.9859E+02
-4.1271E+00

-1.6373E+03
-1.1289E+01

-3.7697E+02
-2. 5991E.-0.Q

3.4043E+02
2. 3472E+00

-8.9736E+01
-6.1871E-01

6. 9943E+01
4. 8224E-01

3.2695E+00
2.2542E-02

1. 6671E+03
1. 1494E+01

2 .2375E+013
1. 427E+01o

6.09 0E+.0l

2.9005E+03 1.6251E+03
1.9999E+01 1.1205E+01

1.2717E+02 1.6486E+02
8.7683E-01 1.1367E+00

6.8760E+01 1.4,005E+02
4.7408E-01 9<"65 6,4EŽ01

<
7.5623E+01 1 1531E+02
5.2140E 0179501E-01

4.6799E\+-02 4.9578E+02
\ \0

3<2.2671E+00 3.4183E+00

6.08456E+02 7.5856E+01
4361954E+00 25.4291E-01

1. 5815'E+-0-3--2. 6301E+02
~-1-.0904E+01 1.8134E+00

3 7726,E+02 2.9957E+02
2.6'0'11E+00 2.0655E+00

> 5.4564E+02 3.5236E+02
3.7621E+00 2.4294E+00

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

2-635

• 

• 

• 

16 -2.8853E+02 -3.6014E+03 -1.9915E+02 3.3129E+03 2.4297E+03 
-1.9894E+00 -2.4831E+01 -1.3731E+00 2.2842E+01 1.6752E+01 

17 -2.1542E+02 -3.1160E+03 3.4043E+02 2.9005E+03 1.6251E+03 
-1.4852E+00 -2.1484E+01 2.3472E+00 1.9999E+01 1.1205E+01 

18 1.3036E+01 -1.1414E+02 -8.9736E+01 1.2717E+02 1.6486E+02 
8.9878E-02 -7.8695E-01 -6.1871E-01 8.7683E-01 1.1367E+00 

19 1.4038E+01 -5.4722E+01 6.9943E+01 6.8760E+01 1.4'005E+02 
9.6787E-02 -3.7729E-01 4.8224E-01 4.7408E-01 9(656'4V01 

< V 20 2.2926E+01 -5.2697E+01 3.2695E+00 7.5623E+01 1~1531E+02 

1.5807E-01 -3.6334E-01 2.2542E-02 /~ / 5.2140E-OI 7.~506E-0~ 

4.679~,2 4.9~,-02> 21 2.0819E+02 -2.5980E+02 1.6671E+03 
1.4354E+00 -1.7912E+00 1.1494E+01 3('2,267E+00\. 41'83E+G,0 

22 9.9125E+00 -5.9859E+02 2. 2375E+Oe <6. 0~E+02 7. 58~6E+01 
6.8344E-02 -4.1271E+00 1. 5427E{0!1 4~954E;00A. 23,61E-01 

23 -5.5792E+01 -1.6373E+03 6. 090(oE+'0~ 1. 5~E+...0.3~/.301E+02 
-3.8467E-01 -1.1289E+01 401989E+00---..;L .. 0904E+01 1.8134E+00 

-3. 7697E+02 <3. 7~E+02~~02 24 2.9021E-01 2.9957E+02 h . I / 
2.0009E-03 -2.5991Kt-.0.0 -2. 5890E+00 2. 6'O'llE+00 2.0655E+00 

25 -9.4585E+00 -5. 5.~~2\. ~E+0~5. 4564E+02 3.5236E+02 
-6.5214E-02 -3(82~0 iL.8069~~O 3.7621E+00 2.4294E+00 
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Allowable Stress for Load Case 105

LOC Tmax Tave Sm Sy Su
(degF) (degF) (ksi) (ksi) (ksi)

1 144.68 142.43 20.00 30.00 70.00
2 151.80 147.84 20.00 30.00 70.00
3 135.89 129.01 20.00 30.00 70.00
4 152.53 144.39 20.00 30.00 70.00
5 145.48 143.22 20.00 30.00 70.00
6 152.43 148.63 20.00 30.00 70.00
7 162.55 161.65 20.00 26.70 70.00

8 172.78 170.89 20.00 26.70 70.00
9 178.89 176.76 20.00 26.70 70.00

10 192.13 186.75 20.00 26.70 70.00
11 192.25 186.88 20.00 26.70 7,0 .00

12 192.07 186.69 20.00 26.70 "70.080

14 188.67 178.79 20.00 26.70 70\ %00•
15 201.07 189.25 20.00 26.70 70.0'0

16 169.51 166.44 20.00 26"170 70.001
17 163.30 162.33 20.00 26.70 -- 7-0.00
18 168.97 168.60 20.00 26,70 70.00

19 168.20 167.59 20.00 26.70 70.00
20 168.79 168.04 20 0.0 26.70 70.00

21 169.92 169.26 2,0.00 26 70 70.00

22 170.31 169.75 20.00 26.70 70.00

23 184.67 181.26 2,0.00 26.70 70.00
24 158.55 157.89 2'0O,0 26.70 70.00
25 159.93 159.32 20.00 '0 70.00

0
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LOC 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
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Allowable Stress for Load Case 105 
----------------------------------

Tmax 
(deg_F) 
-------

144.68 
151.80 
135.89 
152.53 
145.48 
152.43 
162.55 
172.78 
178.89 
192.13 
192.25 
192.07 
186.39 
188.67 
201.07 
169.51 
163.30 
168.97 
168.20 
168.79· 
169.92 
170.31 
184.67 
158.55 
159.93 

Tave Sm Sy Su 
(deg_F) (ksi) (ksi) (ksi) 
-------

142.43 20.00 30.00 70.00 
147.84 20.00 30.00 70.00 
129.01 20.00 30.00 70.00 
144.39 20.00 30.00 70.00 
143.22 20.00 30.00 70.00 
148.63 20.00 30.00 70.00 
161.65 20.00 26.70 70.00 
170.89 20.00 26.70 70.00 
176.76 20.00 26.70 70.00 
186.75 20.00 26.70 70.00 
186.88 20.00 26.70 <7'~0 
186.69 20.00 26.70 70.08 
180.83 20.00 
178.79 20.00 2 6 . 7 0 7 O'.~ 0 
189.25 20.00 26.(0 70.0'0 
166.44 20 .. 00 26.70 70.00 

26.70L~·OC 

162.33 20.00 ~26.fO 70.00 
168.60 20.00 2'6,.SO 70~ 
167.59 20.00' 26.70 70.00 

168.04 2 0/0·U7 0 70.0·0 
16 9 . 2 6 2'0 . 0 0 2 6" 7 0 
169. 75/2r;.,.0~ 26.70 
181.26 ~O.OG 26.70 70.00 

< / 
157 . 89 2'00'00 2 6 . 7'C? 70.00 
159.32 20.00~7'0 70.00 
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Table 2-301. Load Case 106, -20'F Ambient, 2.5 kW Decay Heat,
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 .Sigma_3 Pm Pb

1 2.2918E+02 -2.8479E+02 -2.4803E+02 5.1398E+02 9.66386E+02
1.5802E+00 -1.9636E+00 -1.7101E+00 3.5437E+00 6.6629E+00

2 2.9965E+02 -4.5162E+02 -1.0203E+02 7.5127E+02 <1.31<36.E)03
2.0660E+00 -3.1138E+00 -7.0348E-01 5.1798E+0,0 9\0570E±00

3 2.1235E+02 -3.2384E+02 1.0077E+02 5.36185+02 1\.0670E±03

1.4641E+00 -2.2328E+00 6.9480E-01 3.6969E+ 7.3.565E-00

4.4788E+02 -6.2804E+02 -1.5687E+02 1.'075\9E+03 2.1291IE+03

3.0880E+00 -4.3302E+00 -1.0816E+0'0 7.41825,+00 1.4680E±01

2.2696E+02 -2.8118E+02 -2 58717E+00 5.081AE+02 9.5480E+02
1.5649E+00 -1.9387E+00 -1.7814E2E+0 3.50355'IE-006.5831E+00

2.8970E+02 -4.3458.+02 \7.5\ 5E+01 7.24285+02 1.3093E+03

1.9974E+00 -2.9963E+00 _-55.1995E-01, -4.993•E+00 9.0273E+00

7 1.5365E+03 -6.09035E+03 -1.26\70E+03 7.6268E+03 1.5049E+04
1.0594E+01 -4.1991E-+,01 -8.7356,E+00 5.2585E+01 1.0376E+02

8 1.5404E+03 Z '.85<4E)+03 -3.03605Ei-03 8.3918E+03 1.3304E+04
1.0621E+01 -4\7239E+01:--2,.093+2E±01 5.7860E+01 9.1726E+01

9 2.84/2'1E.2 -3.371\35E+03 -3.9731E+03 3.6555E+03 4.1241E+03
1.e596E+0o --2%,3245\01 ' 4.7394E+01 2.5204E+01 2.8435E+01

10 -3. 9541E-'+010-l.1738E-03 -6.6796E+01 1.1342E+03 1.5915E+03
-2.7262E-04 -8/,0"93,0E+00 -4.6054E-01 7.8203E+00 1.0973E+01

111 -4.4207E+01 -1 1686E+03 -1.3916E+02 1.1244E+03 1.5715E+03

,2ý3.4Jg9\-01 ý8.0570E+00 -9.5948E-01 7.7522E+00 1.0835E+01

,'-2 8-4.487E+01 -1.1673E+03 -1.4391E+02 1.1224E+03 1.5663E+03
-3\.048E-01 -8.0480E+00 -9.9221E-01 7.7385E+00 1.0799E+01

1 3 -'.9.7539E±01 -1.7477E+03 2.6233E+02 1.65015+03 3.52125+03
-6.7251E-01 -1.2050E+01 1.8087E+00 1.1377E+01 2.4278E+01

14 -4.3097E+02 -2.1512E+03 -9.8772E+02 1.7202E+03 5.2346E+02
-2.9714E+00 -1.4832E+01 -6.8101E+00 1.1860E+01 3.6091E+00

15 6.9378E+00 -2.6131E+03 -2.5908E+03 2.6200E+03 6.6393E+02
4.7835E-02 -1.8017E+01 -1.7863E+01 1.8065E+01 4.5777E+00
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Table 2-301. Load Case 106, -20°F Ambient, 2.5 kW Decay Heat, 
Normal Conditions of Transport - Model AOS-1658 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

2.2918E+02 -2.8479E+02 -2.4803E+02 5.1398E+02 9.66a6E+02 
/ 

1.5802E+00 -1.9636E+00 -1.7101E+00 3.5437E+00 6.6629E+00 

2.9965E+02 -4. 5162E+02 -1.0203E+02 7. 5127E+02 431hg:)03 
2.0660E+00 -3.1138E+00 -7. 0348E-Ol 5 .1798E+M 9'.~OE+00 

2.1235E+02 -3. 2384E+02 1.0077E+02 5. 361~0~'. 067'OE+~ 
1.4641E+00 -2. 2328E+00 6. 9480E-Ol 3. 6969E~QO 7 ~3.s65)+~ 

4.4788E+02 -6.2804E+02 -1.5687E+02 ~5~E+0~2.1~lE+03 ~1.07~ " 1 I 
3.0880E+00 -4. 3302E+00 -1. o 81/Y'T 7~82E~. j80E+Ol 

2.2696E+02 -2. 8118E+02 -2. 587\7E+OQ 5. 08ME+02 9/.5480E+02 
1.5649E+00 -1.9387E+00 -1.7842E+OD 3.5035E+00-----6.5831E+00 

2.8970E+02 -4.3458E+02 ~1~E+0~02 1.3093E+03 \:. ~~' " / 
1.9974E+00 -2.9963E+00 -5.1995E-0~~4~nE+00 9.0273E+00 

1.5365E+03 -6. OJO~'t~'7~E+ol7. 6268E+03 1.5049E+04 
1.0594E+01 ~991E+n1 -B.735&~5.25B5E+01 1.0376E+02 

1.5404E+03 ~.85~E~3 ~+03 8.3918E+03 1.3304E+04 
1. 0621E+Ol -4'.~9E+O-1---2 __ 093~E+Ol 5. 7860E+Ol 9.1726E+Ol 

2. 84~'l'E+-0'2 -3. 37NE+~3 ~lE+03 3. 6555E+03 4.1241E+03 
1.8'596E+00'::::-2-",3245),+~~;/12. 7394E+Ol 2. 5204E+Ol 2. 8435E+Ol 

-3. ~~1~1. ~03 -6. 6796E+01 1.1342E+03 1.5915E+03 
-2.726\E-Ocr -8/0'9,3.0E+00 -4. 6054E-Ol 7. 8203E+00 1.0973E+Ol 

~ ~ : ~2 07~\0 1 ~. 16 B6E+ 03 -1. 3916E+02 1. 12 44E+ 03 1. 5715E+0 3 
~~0~J9E~-8.0570E+00 -9.5948E-Ol 7.7522E+00 1.0835E+Ol 

1-2 ,-4. ~.8~01 -1.1673E+03 -1.4391E+02 1.1224E+03 1.5663E+03 
~ '" -3\ 094.8E-Ol -8. 0480E+00 -9. 9221E-Ol 7. 7385E+00 1.0799E+Ol 

~~> '~~539E+Ol -1.7477E+03 2.6233E+02 1.6501E+03 3.5212E+03 
-6.7251E-Ol -1.2050E+Ol 1.8087E+00 1.1377E+Ol 2.4278E+Ol 

14 -4.3097E+02 -2.1512E+03 -9.8772E+02 1.7202E+03 5.2346E+02 
-2.9714E+00 -1.4832E+Ol -6.8101E+00 1.1860E+Ol 

15 6.9378E+00 -2.6131E+03 -2.5908E+03 2.6200E+03 
4.7835E-02 -1.8017E+Ol -1.7863E+Ol 1.8065E+Ol 
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3.6091E+00 

6.6393E+02 
4.5777E+00 
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16 -2.8211E+02
-1.9451E+00

17 -2.1586E+02
-1.4883E+00

18 2.8260E+01
1.9485E-01

19 1.8217E+01
1.2560E-01

20 2.3762E+01
1.6383E-01

21 2.0390E+02
1.4058E+00

22 6.4979E+00
4.4802E-02

23 -5.7722E+01
-3.9798E-01

24 2.8967E-01
1.9972E-03

25 -1.1873E+01
-8.1863E-02

-3.5647E+03
-2.4578E+01

-3.0851E+03
-2.1271E+01

-1.3457E+02
-9.2780E-01

-6.4259E+01
-4.4305E-01

-5.8293E+01
-4.0192E-01

-2.5899E+02
-1.7857E+00

-5.9480E+02
-4.1010E+00

-1.6236E+03

-1.9603E+02
-1.3516E+00

3.3563E+02
2.3141E+00

-9.2054E+01
-6.3469E-01

6.6831E+01
4.6078E-01

4.6203E+00
3.1856E-02

1.6553E+03
1.1413E+01

2.2135E+01
/1I

1. 5261E+011

3.2826E+03 2.3682E+03
2.2633E+01 1.6328E+01

2.8692E+03 1.6318E+03
1.9783E+01 1.1251E+01

1.6283E+02 2.3301E+02
1.1226E+00 1.6065E+00

8.2476E+01 1.6524E+02
5.6865E-01 1.13 39-'00

8.2055E+01 1 ý3019E+02
5.6575E-01 897E-0

4.6289E+÷2 4.8181E±02
V \ \>3"^'1915E+00 3 .32,20E+0,0

6.0129E+02 9.6526E+01
4S1458E+0.06 6 6552E-01

S1. 5659E-÷0_3•-2.7737E+02
-1..-0796E+01 1.9124E+00

-- 3.7227'E+02 2.9553E+02

2.5'6'67E+00 2.0376E+00

5.3717E+02 3.5486E+02
3.7037E+00 2.4467E+00

0

6

-1.1194E+01

-3.7198E+02
-2. 5647E*-0.0
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16 -2.8211E+02 -3.5647E+03 -1.9603E+02 3.2826E+03 2.3682E+03 
-1.9451E+00 -2.4578E+Ol -1.3516E+00 2.2633E+Ol 1.6328E+Ol 

17 -2.1586E+02 -3.0851E+03 3.3563E+02 2.8692E+03 1.6318E+03 
-1.4883E+00 -2.1271E+Ol 2.3141E+00 1.9783E+Ol 1.1251E+Ol 

18 2.8260E+Ol -1.3457E+02 -9.2054E+Ol 1.6283E+02 2.3301E+02 
1.9485E-Ol -9.2780E-Ol -6.3469E-Ol 1.1226E+00 1.6065E+00 

19 

20 

21 

22 

23 

24 

25 

1.8217E+Ol -6.4259E+Ol 6.6831E+Ol 8.2476E+Ol 1.6"524E+02 
1.2560E-Ol -4.4305E-Ol 4.6078E-Ol 5.6865E-Ol V:139~~OO < V 2.3762E+Ol -5.8293E+Ol 4.6203E+00 8.2055E+Ol 1,\3019E+02 
1.6383E-01 -4.0192E-01 3.1856E-02 5.6575E<0~'~E-O< 

2 . 039 OE+ 02 -2.589 9E+02 1. 65 53E+03 4. 62 8~~2 4 . 8~ 81E,\0~) 
1.4058E+00 -1.7857E+00 1.1413E+Ol 3('1.915E+00~. 32,20E+O.o 

6.4979E+00 -5. 9480E+02 2. 2135E+013<6. 0~E+02 9. 65d6E+Ol 
4.4802E-02 -4.1010E+00 1. 5261E{0!1 4~458E;0.oA. 65'52E-Ol 

-5.7722E+Ol -1.6236E+03 6. 002~E+0~ . 1. 5~R!-_03 ____ ~737E+02 
-3.9798E-Ol -1.1194E+Ol 4~386E+00~_.0796E+Ol 1.9124E+00 

2.8967E-Ol -3. 7198E+02 <3. 7~E+OP~ ~02 2. 9553E+02 
1.9972E-03 -2.564 7K!--0.0 -~5546E+00 2. 5°6'67E+00 . 2. 0376E+00 

-1.1873E+01 -5. 4~~2\. ~E+0~5. 3717E+02 3. 5486E+02 
-8.1863E-02 -3!785'5E+OO -b-. 7635~~0 3. 7037E+00 2. 4467E+00 

V 
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Allowable Stress for Load Case 106

LOC Tmax Tave Sm Sy Su
(degF) (degF) (ksi) (ksi) (ksi)

1 166.25 164.01 20.00 26.70 70.00
2 173.31 169.40 20.00 26.70 70.00
3 157.68 150.93 20.00 26.70 70.00
4 174.07 166.05 20.00 26.70 70.00
5 167.01 164.76 20.00 ,26.70 70.00
6 1'73.91 170.15 20.00 26.70 70.00
7 183.91 183.03 20.00 26.70 70.00

8 194.02 192.15 20.00 26.70 70.00
9 200.04 197.93 20.00 26.70 70.00

10 212.97 207.66 20.00 25.00 66.30
11 213.09 207.79 20.00 25.00 6,6\30

12 212.91 207.60 
20.00 25.00 <66.308

13 207.41 201.93 20.00 25.00/ 66.30114 209.74 200.00 20.00 26.70 70%,00115 222.04 210.39 20.00 2 00 66.3,01
16 190.84 187.82 20.00 26jý70 70.00,

17 184.71 183.75 2 0.00 2~6..VO -7-0.00
18 190.05 189.69 20.00 26N.70 701.00-ý

19 189.28 188.67 20.00 26.70 70.00
20 189.86 189.12 20.0.0 26.70 70.010
21 191.05 190.41 2,0.00 2\6 70 70.00
22 191.48 190.93 /20_00 26\.7,0 70.00

rN
23 205.69 202.33/ 2'0.00 25.00 66.30
24 179.94 179.29 2 0,y0/0 26.76 700
25 181.33 180.73 20.00 26.,~0 70.00

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-639
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Table 2-302. Load Case 201, Maximum Internal Pressure, 1,517 kPa (220 psia),
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -8.4024E+00 -1.5149E+01 -6.5658E+01 6.7468E+00 2.70,4n5E+00

-5.7933E-02 -1.0445E-01 -4.5269E-01 4.6518E-02 1.8647E-02

2 6.6360E+00 -3.1767E+00 -1.0501E+011 9.8127E+00 2. 05<6E)0~+0

4.5754E-02 -2.1903E-02 -7.2403E-02 6.7656E-0.2 1\4175E-02

3 -8.5608E+00 -1.4816E+01 -6.5103E+01 6.2547E+00 1.008,7E-01\ \ \04/
-5.9025E-02 -1.0215E-01 -4.4887E-01 4.3125E-02 6.9.548E--04

4 8.4340E+00 -4.4047E-01 -2.4887E+00 58874'-E+0O 1.7101E+00

5.8151E-02 -3.0369E-03 -l. 7l 5 ý9 E-- 2 \6.1188E-02 1.1790E-02

5 -8.4193E+00 -1.5062E+01. -6.5880E+0"1 6.642,9E+00 2/2584E+00
-5.8049E-O2 -1.0385E-01 -4 .542E-0 4.5801E-2• ' 1.55715-02

6 7.3687E+00 -2.4578E+00 -8.-29.E0 9825-OO702+0

5.0805E-02 -1.6946E-02< -. 7222E-02--6_775,1E-02 4.8279E-02

7 2.8008E+03 -1.26/215+0ý 1.25'05E+03 4.0629E+03 7.2778E+03/ \ \

1.9311E+01 -8.7022.E+,00 8.6222'E+00 2.8013E+01 5.0179E+01

21342E+03 1.2535E2303 3.4284E+03 5.6816E+03/
1.5818E+01 -7\820O0E-+•-.6423E+00 2.3638E+01 3.9173E+01

9 9.5708E+02 -3.789,'1+02 1.5665E+03 1.3360E+03 1.6977E+03
6.5988E+00 -2--.6125E+00 1.0801E+01 9.2113E+00 1.1705E+01

10 2.148E+*01 ý-9. 7081E+01 8.4915E+02 1.*18935+02 6.6934E+00
1.5064E-0I -6/6"93/E-01 5.8547E+00 8.1999E-01 4.6149E-02

111 2.489 0 -616+1 86356E+02 1.1836E+02 1.9168E-01

1.47,88E -01 -6.6821E-01 5.9540E+00 8.1609E-01 1.3216E-03

1"2 2.1380E+01 -9.7161E+01 8.8750E+02 1.1854E+02 9.2110E+00

\47 l/E-01 -6.6990E-01 6.1191E+00 8.1731E-01 6.3507E-02

13 4.0891E+02 -2.4004E+02 1.0376E+02 6.4895E+02 7.6681E+02
2.8194E+00 -1.6550E+00 7.1539E-01 4.4743E+00 5.2870E+00

14 2.7103E+02 -1.4417E+02 7.2515E+01 4.1520t+02 1.8189E+02
1.8687E+00 -9.9401E-01 4.9997E-01 2.8627E+00 1.2541E+00

15 -9.7671E+00 -3.8010E+02 -1.7073E+01 3.7033E+02 3.4394E+02

-6.7342E-02 -2.6207E+00 -1.1771E-01 2.5533E+00 2.3714E+00
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Table 2-302. Load Case 201, Maximum Internal Pressure, 1,517 kPa (220 psia), 
Normal Conditions of Transport - Model AOS-1658 

Stress (psi/MPa) 

Location Pm Pb 

I 2-640 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-8.4024E+00 -1.5149E+01 -6.5658E+01 6.7468E+00 2.7Q45E+00 
-5.7933E-02 -1.0445E-01 -4.5269E-01 4.6518E-02 1.8~47E-02 

6.6360E+00 -3.1767E+00 -1.0501E+01 9.8127E+00 ~05~~00 
4.5754E-02 -2.1903E-02 -7. 2403E-02 6. 765/0.\1\.~5E-02 

-8.5608E+00 -1.4816E+01 -6.5103E+01 6.2547E+00 A\0089~-~~ 
-5.9025E-02 -1.0215E-01 -4.4887E-01 4.3125E~Q2 6.9548E~ 

8.4340E+00 -4.404 7E-01 -2. 4887E+~0 64'5E+O~'l. 7J1E+00 ; \~.87~ " \ I 
5.8151E-02 -3. 0369E-03 -1. 715712 6~88E~1. 70E-02 

-8.4193E+00 -1.5062E+01 -6.5880E+0[ 6.6429E+00 2~2584E+00 

\ 
I '- /' . 

-5.8049E-02 -1.0385E-01 -4.5423E-0[ 4.5801E~B~~1.5571E-02 

7.3687E+00 -2.4578E+00~91E+0~00 7.0022E+00 
5.0805E-02 -1.6946E-02 -5.7222E-02--6~dE-02 4.8279E-02 

2.8008E+03 -1'26~~1~'05E~03 4.0629E+03 7.2778E+03 
/ \" 

1. 9311E+01 ;<0228+,00 8. 6222'E+00 2. 8013E+01 5. 0179E+01 

2. 2942E+03 ~ .13~E!a3 ~+03 3. 4284E+03 5. 6816E+03 
1.5818E+01 -7'.82 OOE+OO---K. 642,3E+00 2.363 8E+01 3.917 3E+01 

9.5}o"8E+-e.2 -3 .~'lE+~l :;:5E+03 1.3360E+03 1.6977E+03 
6. \88E+00'~"2,.~~1. 0801E+01 9. 2113E+00 . 1.1705E+01 

2 .18~8~9. 7081;:+01 8. 4915E+02 1."1893E+02 6. 6934E+00 
1. 506,\E-O-I ?/6"9.35E-01 5.854 7E+00 8.1999E-01 4. 6149E-02 

11 2.1448E+01 >9.6916E+01 8.6356E+02 1.1836E+02 1.9168E-01 
~;:: 47'88E~-6. 6821E-01 5. 9540E+00 8.1609E-01 1.3216E-03 

1--2 \""':13~01 -9. 7161E+01 8. 8750E+02 1.1854E+02 9. 2110E+00 
~ ~ 1\4~,tE-01 -6.6990E-01 6.1191E+00 8.1731E-01 6.3507E-02 

~ "r~> 4~891E+02 -2.4004E+02 1.0376E+02 6.4895E+02 7.6681E+02 
2.8194E+00 -1.6550E+00 7.1539E-01 4.4743E+00 5.2870E+00 

14 2.7103E+02 -1.4417E+02 7.2515E+01 4.1520E+02 1.8189E+02 
1.8687E+00 -9.9401E-01 4.9997E-01 2.8627E+00 1.2541E+00 

15 -9.7671E+00 -3.8010E+02 -1.7073E+01 3.7033E+02 3.4394E+02 
-6.7342E-02 -2.6207E+00 -1.1771E-01 2.5533E+00 2.3714E+00 
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16 6.5404E+01
4. 5095E-01

17 7.6744E+01
5. 2913E-01

18 7.4751E+00
5. 1539E-02

19 3.7867E+02
2.6109E+00

20 5.2355E+01
3.6098E-01

21 1.4095E+01
9.7184E-02

22 4.7820E+02
3.2971E+00

23 4.1728E+02
2.8770E+00

24 -4.0811E+00
-2.8138E-02

25 8.6369E+02

5.9550E+00

-4. 9042E+02
-3.3813E+00

-4. 3985E+02
-3. 0327E+00

-3. 0968E+03
-2.1352E+01

-2. 0379E+03
-1. 4051E+01

-1. 6440E+03
-1.1335E+01

-1. 6143E+03
-1. 1130E+01

-2. 1584E+03
-1. 4882E+01

-1. 8133E+03
-1.2502E+01

-1. 8618E+02
-1. 2837E*+-0-0

-6. 3'564E+02

-7.2002E+01
-4.9643E-01

-8.3757E+01
-5.7748E-01

-1.0137E+03
-6.9893E+00

-1.0248E+03
-7.0658E+00

-8.2506E+02
-5.6886E+00

-7.8817E+02
-5.4342E+00

-9.4404E+012

-6.5089E+00

-7 .1410E+0
(-~ I~~jf(

5.5582E+02 4.3986E+02
3.8323E+00 3.0327E+00

5.1660E+02 5.6337E+02
3.5618E+00 3.8843E+00

3.1043E+03 4.7853E+03
2.1403E+01 3.2994E+01

2.4166E+03 3.6"430E+03
1.6662E+01 2'5 9180E+01

1.6963E+03 2 6914E+03

1.1696E+01 2.8557E+0,1

1.6284E÷03 2.5487E+03

/1'4.22 8E + 01 I 757,3E+0.1>

K2.6366E+03 4.1676E+03
1. 8179E+e.1-/ 2. 87'3'4E+01

2. 2306E+-03--4 . 2758E+03

---.-5379E+01 2.9480E+01

21 821E + 02 3.1540E+02

1.2'555E+00 2.1746E+00

> 1.4993E+03 2.9080E+03
1.0338E+01 2.0050E+01
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16 6.5404E+01 -4.9042E+02 -7.2002E+01 5.5582E+02 4.3986E+02 
4.5095E-01 -3.3813E+OO -4.9643E-01 3.8323E+OO 3.0327E+OO 

17 7.6744E+01 -4.3985E+02 -8.3757E+01 5.1660E+02 5.6337E+02 
5.2913E-01 -3.0327E+00 -5.7748E-01 3.5618E+00 3.8843E+00 

18 7.4751E+00 -3.0968E+03 -1.0137E+03 3.1043E+03 4.7853E+03 
5.1539E-02 -2.1352E+01 -6.9893E+OO 2.1403E+01 3.2994E+01 

19 3.7867E+02 -2.0379E+03 -1.0248E+03 2.4166E+03 3.61:130E+03 
2.6109E+OO -1.4051E+01 -7.0658E+OO 1.6662E+01 2(51 Jt8UO 1 

< V 
20 5.2355E+01 -1.6440E+03 -8.2506E+02 1.6963E+03 2~6914E+03 

3.6098E-01 -1.1335E+01 -5.6886E+00 /." / 
1.1696E+0~~8.s57E+0.;L 

21 1.4095E+01 -1.6143E+03 -7.8817E+02 1.628~03 2.,Ji",03) " '\ 9.7184E-02 -1.1l30E+01 -5. 4342E+00 J!.'1~E+01~. 75~3E+O.} 

22 4.7820E+02 -2.1584E+03 -9.4404E+OQ ~.6366'E+03 4.1676E+03 
3.2971E+OO -1.4882E+01 -6. 5089E{O'o 1":-8179E~0.1---A. 87134E+01 

23 4.1728E+02 -1. 813 3E+03 -7. 141~E+O~ 2. 2 ~E+-D.3h 5 8E+03 
2.8770E+00 -1.2502E+01 -408236E+00----;J.. .. 5379E+01 2.9480E+01 

24 -4.081lE+00 -1.8618E+0~<:1.7~E+O!~~02 3.1540E+02 
~ I / -2.8138E-02 -1.2837Kt--0.0 -1.2406E-O! 1.2S55E+OO 2.1746E+OO 

25 8.6369E+02 -6 .3~+02\. ~5E+O~1.4993E+03 2.9080E+03 
5.9550E+OO 

/ /"\ I ~ 
2.0050E+01 -4.38V O B_.5273E+,QP 1.0338E+01 
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Table 2-303. Load Case 202, Minimum External Pressure, 24 kPa (3.5 psia),
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location

1

Sigma_1

-1.9936E+00
-1.3745E-02

Sigma_2

-3.6737E+00
-2.5329E-02

Sigma_3

-1.5532E+01
-1.0709E-01

Pm Pb

2 -2.8216E-01 -3.4700E+00 -8.5586E-01
-1.9455E-03 -2.3925E-02 -5.9010E-03

3 -2.0443E+00 -3.5609E+00 -1.5425E+01
-1.4095E-02 -2.4552E-02 -1.0635E-01

1.6801E+00 8.282ý2

1.1584E-02 Y7I0E-o3

3.1879E+00 9.256E01
2.1980E-0.2 6,.03819E-03

1.5166'E+00 6,. 03612E-02

1.0457E-ý02 4 .\1\6 18E,--0>4

4 -1.0814E-01 -3.1255E+00 -7.1165E-01K 3.0174E+00
-7.4563E-04 -2.1550E-02 -4.9066E-013 2.804E-,0

5 -1.9890E+00 -3.6621E+00 -1.5612(o2+ 1.67315+00

-1.3714E-'02 -2.5250E-02 -1.076d4E-0L 1.1536E--0-2-

6 -3.0689E-01 -3.6386E+00 -6.2227,E-01 3.3317E+00
-2.1159E-03 -2.5087E-02 -4.2935E-03o-2.2971,E-02

7 1.1314E+02 -4.8943E+01 .12,20E+0 1.6208E+02
7.8004E-01 -3.3745E--,01 4.9105,E-01 1.1175E+00

8 7.5208E+01 -4 3872E)+01 7.3600E+01O 1.1908E+02

5.1854E-01 -3'-.029E-0-P----5-.074,5E-01 8.2102E-01

9 2.301•3E+O-1 -2.098'0E+01 8.4130E+01 4.3993E+01
1..5867E-01- --".44655E-01 5.8006E-01 3.0332E-01

10 -6.46.335+. 0/ý1.2285E+O1 5.7296E+01 5.8222E+00

-4.4563E-0,2 -8.A7-0,5E-02 3.9504E-01 4.0143E-02

11 -6.47575+00 -1 2272E+01 5.76905+01 5.7962E+00
-4. 6-49E02 -8.4612E-02 3'.9776E-01 3.9963E-02

12 -6.4265E+00 -1.2335E+01 5.9311E+01 5.9083E+00
4\W43,9'E-02 -8.5045E-02 4.0893E-01 4.0736E-02

13 2)1088E+01 -2.4914E+01 5.4156E+00 4.6003E+01
1.4540E-01 -1.7178E-01 3.7340E-02 3.1718E-01

14 1.5953E+01 -1.0520E+01 3.9919E+00 2.6473E+01

1.1405E-02
7.8638E-05

7 .8549E-01

-5.4157E-03

9.4940E-01
6.5459E-03

2.7027E+02

1.8634E+00

1.9989E+02
1.3782E+00

4.3279E+01
2.9840E-01

4.8831E-02

3.3668E-04

7.7986E-03
5.3770E-05

4.9178E-01
3.3907E-03

4.6971E+01
3.2385E-01

,6.5664E+00
1.0999E-01 -7.2532E-02 2.7523E-02 1'.8252E-01 4.5274E-02

15 -3.9084E+00 -3.9117E+01 -3.0845E+00
-2.6947E-02 -2.6970E-01 -2.1267E-02

3.5209E+01
2. 4275E-01

2.3727E+00
1.6359E-02

1 2-642
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Table 2-303. Load Case 202, Minimum External Pressure, 24 kPa (3.5 psia), 
Normal Conditions of Transport - Model AOS-1658 

Stress (psi/MPa) 

Location Pm Pb 

I 2-642 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-1.9936E+00 -3.6737E+00 -1.5532E+Ol 1.6801E+00 8.28~2E-Ol 

-1.3745E-02 -2.5329E-02 -1.0709E-Ol 1.1584E-02 ~7~03E-03 

-2.82l6E-Ol -3.4700E+00 -8.5586E-Ol 3.l879E+00 «.25~g)01 
-1.9455E-03 -2. 3925E-02 -5. 90l0E-0,3 2 .198/0.\6'.~9E-03 

-2.0443E+00 -3. 5609E+00 -1.5425E+Ol 1.5l66E+00 6,. 036'2E-~ 
-1 .. 4095E-02 -2. 4552E-02 -1: 0635E-Ol 1. 0457E~Q2 4 :'M18'E~ 

-1.08l4E-Ol -3.l255E+00 -7 .1l65E-Ol 67'4E+0~'l.lJ5E-02 ~3. Ol} , I I 

-7.4563E-04 -2.l550E-02 -4. 9066E-013 2~04E~7. 8638E-05 

-1.9890E+00 -3. 6621E+00 -1.561Zol 1.673.1E+00 71s49E-Ol 
-1. 3714E-02 -2. 5250E-02 -1. 0761rE-ot 1. 1536E>O'2/s. 4157E-03 

-3.0689E-Ol -3.6386E+00 ~9~E-0~00 9.4940E-Ol 
-2.ll59E-03 -2.5087E-02~~:~!35E-OB~2~tE-02 6.5459E-03 

1.13l4E+02 -4.824~7~~~E+0~ 1.6208E+02 2.7027E+02 
7 . BO 04E- 01 737 45E-.01 4. 91 05'E~1.117 5E+00 1. B 63 4E+00 

7.5208E+Ol ~.38~E~1 ~+Ol 1.1908E+02 1.9989E+02 
5. l854E-Ol -3'.~9E-0-1------5_. 07 4-5E-Ol 8. 2l02E-Ol' 1.37 82E+00 

2.30,1'3lu0-1 -2. 098'OE+~8 ~OE+Ol 4. 3993E+Ol 4. 3279E+Ol 
1.5~67E-Ol~~4465'E~5.8006E-Ol 3.0332E-Ol 2.9840E-Ol 

-6.~33~/-1.~Ol 5.7296E+Ol 5.8222E+004.8831E-02 
\ \ / 

-4.456,\E-O'2 -8 ~"'7·0,5E-02 3. 9504E-Ol 4. 0143E-02 3. 3668E-04 

-6.4757E+00 ~.2272E+01 5.7690E+01 5.7962E+00 7.79B6E-03 
~46~~-B.4612E-02 3.9776E-01 3.9963E-02 5.3770E-05 

~2 -6.~265E+OO -1.2335E+Ol 5.93llE+Ol 5.9083E+OO 4.9l78E-Ol 
~ ~ -4\ 43'G,9'E-02 -8. 5045E-02 4. 0893E-Ol 4. 0736E-02 3. 3907E-03 

~ ~~> ~~088E+Ol -2.49l4E+Ol 5.4l56E+OO 4.6003E+Ol 4.6971E+Ol 
1.4540E-Ol -1.7l78E-Ol 3.7340E-02 3.l7l8E-Ol 3.2385E-Ol 

14 1.5953E+Ol -1.0520E+Ol 3.99l9E+00 2.6473E+Ol ,6.5664E+OO 
1.0999E-Ol -7.2532E-02 2.7523E-02 ~.8252E-Ol 4.5274E-02 

15 -3.9084E+OO -3.9ll7E+Ol -3.0845E+OO 
-2.6947E-02 -2.6970E-Ol -2.l267E-02 

3.5209E+Ol 
2.4275E-Ol 

2.3727E+OO 
1.6359E-02 
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16 8.0654E+00
5.5609E-02

17 7.8801E+00
5.4332E-02

18 5.2382E-01
3. 6116E-03

19 2.5301E+01
1 . 7444E-01

20 3.4974E+00
2.4114E-02

21 9.4247E-01
6.4981E-03

22 3.1953E+01
2.2031E-01

23 2.7883E+01
1.9225E-01

24 -2.2938E+00
-1.5815E-02

25 4.5123E+01
3. 111E-01

-4.3587E+01
-3. 0052E-01

-3.7153E+01
-2. 5616E-01

-2. 0690E+02
-1.4265E+00

-1.3617E+02
-9.3883E-01

-1. 0985E+02
-7.5736E-01

-1. 0787E+02
-7.4373E-01

-1. 4422E+02
-9. 9438E-01

-1. 2116E+02
-8.3539E-01

-3. 0948E+01

-2. 1338E:-01
-3.549O0E "l

-6.7230E+00
-4.6353E-02

-6. 9863E+00

-4. 8169E-02

-6. 7730E+01
-4. 6698E-01

-6. 8475E+01
.- 4.7212E-01

-5. 5129E+01
-3. 8010E-01

-5. 2663E+01
-3. 6310E-01

-6.3079E+0OI
-4. 3491E-O'i

-4.7715E+01

5.1653E+01 4.3331E+01
3.5613E-01 2.9876E-01

4.5033E+01 4.7214E+01
3.1049E-01 3.2553E-01

2.0743E+02 3.1976E+02
1.4301E+00 2.2047E+00

1.6147E+02 2.4"341E+02
1.1133E+00 X1/66778-300

1.1334E+02 1\ý7983E+02
7.8148E-01 1.2.399E+0'0

1-V83OE+0 2\1 \00+ 2)
7''022E-0 1. 17'42E+O.

1.7618E+02 2 7847E+02
1 >\2147E00_/.0 192`60E+00

1.- 4905'E+_02_--2 . 8571E+02
-1-.0276E+00 1.9699E+00

2•.8654i4E+01 2.7117E+01
1.97'56E-01 1.8697E-01

> 8.0613E+01 1.5502E+02
5.5581E-01 1..0688E+00
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16 8.0654E+00 -4.3587E+01 -6.7230E+00 5.1653E+01 4.3331E+01 
5.5609E-02 -3.0052E-01 -4.6353E-02 3.5613E-01 2.9876E-01 

17 7.8801E+00 -3.7153E+01 -6.9863E+00 4.5033E+01 4.7214E+01 
5.4332E-02 -2.5616E-01 -4.8169E-02 3.1049E-01 3.2553E-01 

18 5.2382E-01 -2.0690E+02 -6.7730E+01 2.0743E+02 3.1976E+02 
3.6116E-03 -1.4265E+00 -4.6698E-01 1.4301E+00 2.2047E+00 

19 2.5301E+01 -1.3617E+02 -6.8475E+01 1.6147E+02 2.4'341E+02 
1.7444E-01 -9.3883E-01 :-4.7212E-01 1.1133E+00 J!' 67 8-3E+'0 0 < V 20 3.4974E+00 -1.0985E+02 -5.5129E+01 1.1334E+0~ 1",7983E+0} 
2 . 4114E:-02 -7.5736E-01 -3.8010E-01 7. B14BE(01~399E+OO 

-5.2663E+01 1. OBB~i(? 1. "'9~'\O~> 21 9.4247E-01 -1.0787E+02 
6.4981E-03 -7.4373E-01 -3. 6310E-01 <7~5~E-01~ . 17'rE+G,O 

22 3.1953E+01 -1.4422E+02 -6.3079E+On 1.7618E+02 2.7847E+02 
2.2031E-01 -9.9438E-01 -4. 3491Et O!1 1~147E;0.0..A. 92iooE+OO 

23 2.7883E+01 -1.2116E+02 -4. 771~E+0~ 1. 4~·E+~0.2"""//.571E+02 
1.9225E-01 -8. 3539E-01 -302898E-01~_. 0276E+00 1.9699E+00 

-3.094~E+01<:3.0~E+OP~~01 24 -2.2938E+00 2.7117E+01 
-1.5815E-02 -2 .1338E~0.1 -~1262E-02 1.9'7'56E-01 1.8697E-01 

25 4.5123E+01 -3.5~"01~.~0E+0~B.0613E+01 1.5502E+02 
3.1111E-01 -2(44~1 /J. .. 4004~~ 5. 5581E-01 1.. 0688E+00 
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Table 2-304. Load Case 203, Maximum Increased External Pressure, 140 kPa (20 psia),
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma2 Sigma_3 Pm Pb

1 -1.1381E+01 -2.1129E+01 -8.8609E+01 9.7478E+00 5.04,66E+00
-7.8471E-02 -1.4568E-01 -6.1094E-01 6.7209E-02 3.495-02/

2 -1.3187E+00 -2.7054E+01 -2.3315E+00 2.5735E±01 <7.26<5ý4E400

-9..0918E-03 -1.8653E-01 -1.6075E-02 1.7744E-i.1 5.0093E-02

3 -1.1690E+01 -2.0432E+01 -8.8022E+01 8.741iE+00 \4,.012'9\E-01
-8.0603E-02 -1.4087E-01 -6.0689E-01 6.0270E 02 2.7,668E-03>

4 -6.2308E-01 -2.5640E+01 -4.2534E+00 2.501\7E+0I 5.3167E-01
-4.2960E-03 -1.7678E-01 -2.9326E-0,2 1.7248E-01 3.665'8E-03

5 -1.1336E+01 -2.1084E+01 -8.911(3E+01 9.747,5E+00 4/9140E+00
-7.8161E-02 -1.4537E-01 -6.144;1E-o 6.7206E--0-2-3.3881E-02

6 -1.7209E+00 -2.8609E+01 O-1. 03ýE+00 2.6888E+01 9.4274E+00
-1.1865E-02 -1.9725E-01 -I.0366E-02 .853,9E-01 6.4999E-02

7 1.3409E+02 -2.83/2/0'+2 -.2.06,13E+00 4.1729E+02 8.1487E+02
9.2451E-01 -1.9526E-+00 -1.4212-5-02 2.8771E+00 5.6183E+00

8 1.3065E+02 i •33415+02 1.5386E*01 4.6407E+02 6.9565E+02• /
9.0082E-01 -2\.2988E+00---i..060.8E-01 3.1996E+00 4.7964E+00

9 6.323'E-+E-8.0 -1.908\3E+0 -.2.5 582+ 01 1.9716E+02 3.0996E+02
4.'3596E-02 - -,3157E+00 21.7638E-01 1.3593E+00 2.1371E+00

10 -6.47\575+O0 -8.3548E+01 6.0146E+01 7.7072E+01 1.8475E+00

-4.4648E-0'2 -5 * 60Z45-01 4.1469E-01 5.3139E-01 1.2738E-02

11 -6.4768]E+00 -8 3468E+01 5.7637E+01 7.6991E+01 2.5827E-02
-4.46.565-02 5.7549E-01 3.9739E-01 5.3083E-01 1.7807E-04

ý1-22 -6.456\5E+00 -8.3448E+01 5.9128E+01 7.6992E+01 4.6131E-01
-4\4ý1,6E-02 -5.7535E-01 4.0767E-01 5.3084E-01 3.1806E-03

13 6750E-01 -8.4802E+01 3.4547E+00 8.4035E+01 9.3839E+00
-5.2917E-03 -5.8469E-01 2.3819E-02 5.7940E-01 6.4700E-02

14 8.2037E+00 -2.3149E+01 -1.1802E+00 3.1353E+01 2.1625E+01
5.6563E-02 -1.5961E-01 -8.1371E-03 2.1617E-01 1.4910E-01

15 -1.1034E+01 -1.4240E+02 -1.5206E+01 1.3137E+02 1.4111E+02
-7.6077E-02 -9.8181E-01 -1.0484E-01 9.0573E-01 9.7290E-01
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Table 2-304. Load Case 203, Maximum Increased External Pressure, 140 kPa (20 psia), 
Normal Conditions of Transport - Model AOS-16S8" 

Stress (psi/MPa) 

Location Pm Pb 

I 2-644 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I ----r---

-1.1381E+01 -2.1129E+01 -8. 8609E+01 9. 7478E+00 5. 04,66E+00 
-7.8471E-02 -1.4568E-01 -6.1094E-01 6.7209E-02 3.4795E-02 

-1.3187E+00 -2.7054E+01 -2.3315E+00 2.5735E+01 ~26~g)00 
-9,.0918E-03 -1.8653E-01 -1.6075E-02 1.7744E-fJ,l 5'.0093E-02 

-1.1690E+01 -2. 0432E+01 -8. 8022E+01 8. 741t.0~'.~'9E-~~ 
-8.0603E-02 -1.4087E-01 -6. 0689E-01 6. 0270E~G2 2 :7'668)~ 

-6.2308E-01 -2.5640E+01 -4.2534E+00 ~~7E+0~5.3~7E-01 , ~2.50: " \ I 
-4.2960E-03 -1.7678E-01 -2. 9326E-OQ 1~48E~:3. 6658E-03 

-1.1336E+01 -2.1084E+01 -8. 911Z0!1 9.74 7,5E+00 4/'~40E+00 
-7. 8161E- 02 -1.453 7E- 01 - 6 . 144hE-0~ 6.72 06E"'-0-2------3 . 3 8 81E-02 

-1.7209E+00 -2.8609E+01 ~31E+0~01 9.4274E+00 
-1.1865E-02 -1. 9725E-01 ~: ~~66E-0:2----~'9E-01 6. 4999E-02 

1.3409E+02 -2. 83~~'2~\l.3E~00 4.1729E+02 8.1487E+02 
, ""- \ "-

9.2451E-01 -1.9526E~00 -1.4212£-02 2.8771E+00 5.6183E+00 

1. 3065E+02 (.33hE102 ~'014. 6407E+02 6. 9565E+02 
9. 0082E-01 -2'.~8E+OO-----1_~,8E-Ol 3.1996E+00 4. 7964E+00 

6.32,3'lE+-0,0 -1. 908~E+~_2. 5582E+01 1.9716E+02 3. 0996E+02 
4 .a'596E-02~~.3157)+7.!1. 7638E-01 1.3593E+00 2.1371E+00 

-6. ~57~/-8' ~01 6. 0146E+01 7. 7072E+01 1.84 75E+00 
\ \ / 

-4.464\E-OQi"T60,4E-01 4 .1469E-01 5. 3139E-01 1.2738E-02 

11 -6.a768E+00 S8.3468E+01 5.7637E+01 7.6991E+01 2.5827E-02 
~ 4's.56E~5. 7549E-01 3. 9739E-01 5. 3083E-01 1.7807E-04 

1--2 -6. ~5~00 -8. 3448E+01 5. 9128E+01 7. 6992E+01 4. 6131E-01 ' 
~ ~ -4\4~b6~-02 -5.7535E-01 4.0767E-01 5.3084E-01 3.1806E-03 

~~> ~750E-01 -8.4802E+01 3.4547E+00 8.4035E+01 9.3839E+00 
-5.2917E-03 -5.8469E-01 2.3819E-02 5.7940E-01 6.4700E-02 

14 8.2037E+00 -2.3149E+01 -1.1802E+00 3.1353E+01 2.1625E+01 
5.6563E-02 -1.5961E-01 -8.1371E-03 2.1617E-01 1.4910E-01 

15 -1.1034E+01 -1.4240E+02 -1.5206E+01 
-7.6077E-02 -9.8181E-01 -1.0484E-01 

1.3137E+02 
9.0573E-01 

1.4111E+02 
9.7290E-01 
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16 2.4641E+01
1. 6989E-01

17 1.9002E+01
1.3102E-01

18 3.4702E-01
2.3926E-03

19 2.5312E+01
1 . 7452E-01

20 3.4989E+00
2.4124E-02

21 9.5425E-01
6.5793E-03

22 3.1981E+01
2.2050E-01

23 2.7902E+01
1.9238E-01

24 -1.3955E+01
-9.6217E-02

25 1.2677E+01
8.7404E-02

-9.4711E+01
-6.5301E-01

-7.3626E+01
-5.0764E-01

-2.0711E+02
-1.4280E+00

-1.3620E+02
-9.3904E-01

-1.0987E+02
-7.5755E-01

-1.0792E+02
-7.4407E-01

-1.4429E+02
-9.9482E-01

-1.2118E+02
-8.3552E-01

-1.5473E+02

-1. 066 8&+-0.H

-3 .9'179Ei-01

-1. 8555E+01
-1.2793E-01

-1. 5790E+01
-1. 0887E-01

-6. 7769E+01
-4.6725E-01

-6. 8484E+01
-4.7218E-01

-5. 5126E+01
-3. 8008E-01

-5.2661E+01
-3. 6309E-01

-6.3103E+01I
-4 3508E6 0 11

-4 7732E+o 1

1.1935E+02 1.1670E+02
8.2290E-01 8.0460E-01

9.2629E+01 7.8221E+01
6.3865E-01 5.3932E-01

2.0746E+02 3.1971E+02
1.4304E+00 2.2043E+00

1.6151E+02 2.4,348E+02
1.1136E+00 1/i67 o 84 ]'0

<
1.1337E+02 1\ý7988E+02
7.8167E-01 1.2,403E+0,0

1.0887E+022 1 70\42E+02
\ \/

•5 0 65E-N1. 117'50E+0.0

1.7\627E+02 2.7861E+02
1:'-2 15 3 E +.00-/ . 92/0 9E + 00

1. 4908'E+02--2 . 8577E+02
-l.0279E+00 1.9703E+00

•1.4o•,/+7 2 7.4476E÷01
9.70'59E-01 5.1349E-01

> 5.1856E+01 1.0012E+02
3.5754E-01 6.9031E-01
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2.4641E+01 -9.4711E+01 -1.8555E+01 
1.6989E-01 -6.5301E-01 -1.2793E-01 

1.9002E+01 -7.3626E+01 -1.5790E+01 
1.3102E-01 -5.0764E-01 -1.0887E-01 

3.4702E-01 -2.0711E+02 -6.7769E+01 

1.1935E+02 
8.2290E-01 

9.2629E+01 
6.3865E-01 

2.0746E+02 

1.1670E+02 
8.0460E-01 

7.8221E+01 
5.3932E-01 

3.1971E+02 
2.3926E-03 -1.4280E+00 -4.6725E-01 1.4304E+00 2.2043E+00 

2.5312E+01 -1.3620E+02 -6.8484E+01 
1.7452E-01 -9.3904E-01 -4.7218E-01 

1.6151E+02 2. 4'348E+02 
1.1136E+00 V:6780~00 

< V 3.4989E+00 -1.0987E+02 -5.5126E+01 1.1337E+02 1,\7988E+02 
2.4124E-02 -7.5755E-01 -3.8008E-01 7.8167E(0~2A03E+60 

9.542 5E- 01 -1. 0792 E+ 02 - 5.26 61E+ 01 1. 08 8 ~'(? 1. 7~E,0~> 
6.5793E-03 -7. 4407E-01 -3. 6309E-01 <7~5~E-01,,\ . 17\OE+O,0 

3.1981E+01 -1.4429E+02 -6.3103E+OQ 1.7627E+02 2.7861E+02 
2.2050E-01 -9. 9482E-01 -4. 3508Et O!1 1~153E;0.0..A. n109E+00 

2.7902E+01 -1.2118E+02 -4. 773(E+ol 1. 4~·E+_0.2-//'577E+02 
1.9238E-01 -8.3 552E- 01 -30-2 91bE-Ol---;L,. 027 9E+00 1.97 03E+00 

-1.3955E+01 -1. 5473E+02 <1. 5;AE+O~~ :;:;:02 7.4476E+01 
-9.6217E-02 -1. 0668Kt--0.0 -~5E-OlL 9. TO'59E-01 5.1349E-01 

1.2677E+01 -3. 9'~;t-01\. 3507'E+0~ 5.1856E+01 1.0012E+02 
8. 7404E-02 -2/70~" -b- 3787~-Q,~) 3. 5754E-01 6. 9031E-01 
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Table 2-305. Load Case 204, Additional Increased External Pressure, 2 MPa (290 psia),
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigmal Sigma_2 Sigma_3 Pm Pb

1 -1.6500E+02 -3.0674E+02 -1.2844E+03 1.4174E+02 7.40,16E+01
-1.1376E+00 -2.1149E+00 -8.8559E+00 9.7725E-01 5./1032E-01

-1.8220E+01 -4.1178E+02 -2.6926E+01 3.9356E+02 1.102.E
-1.2562E-01 -2.8391 E+00 -1.8565E-01 2.7135 E+0,0 7\6266 E-01

3 -1.6953E+02 -2.9649E+02 -1.2760E+03 1.2695E+02 5-.971\3E+0>• \ \ \ __
-1.1689E+00 -2.0442E+00 -8.7977E+00 8.7530E-0\14.1I71E-02

4 -9.0482E+00 -3.9264E+02 -6.2188E+01 "ý3 83&0,E+02 9.33ý17E+0O

-6.2385E-02 -2.7072E+00 -4.2877E-011 2.6448E+00 6.4340E-02

5 -1.6429E+02 -3.0614E+02 -1.29199E+01 1.418AE+02 7.2402E+01
-1.1328E+00 -2.1108E+00 -8.90711E+0'0 9.7799'E0-1-4.9919E-01

6 -2.4788E+01 -4.3593E+02 <-1.606,E+01 4.11145+02 1.4766E+02
-1.7091E-01 -3.0056E+00 -1073E-01- --2834•E+00 1.0181E+00

7 3.0545E+03 -6.642/0+0ý3 -1.17,46E+03 9.6966E+03 1.8338E+04
2.1060E+01 -4.5795E-+,l1 -8.0989,E+00 6.6855E+01 1.2644E+02

8 2.8500E+03 -;. 8330,E+03 -9.1431E;-02 9.6830E+03 1.5178E+04
1.9650E+01 -4\7112E+O---6.304,0E+00 6.6762E+01 1.0465E+02

9 4.176'6E+02 -3.6102E+03 -1.7876E+03 4.0279E+03 6.0118E+03
2.8797E+00-2%4892E+012.2325E+01 2.7771E+01 4.1450E+01

10 -6.3936E+00,-1 2282E+0 1.0608E+02 1.2218E+03 3.2625E+01,, •/

\4,4082E-0,2 -8/4.68,3E+00 7.3140E-01 8.4243E+00 2.2494E-01

11 -6.4918E+00 -1 2268E+03 5.6796E+01 1.2203E+03 5.6956E-01
-4.4759E02 8.4584E+00 3.9159E-01 8.4136E+00 3.9270E-03

12 0-6.2503E+ -1.2261E+03 5.5860E+01 1.2199E+03 1.6207E+01
-4\309,5E-02 -8.4537E+00 3.8514E-01 8.4106E+00 1.1175E-01

13> -4.131701E+02 -1.2659E+03 -1.9593E+01 1.1289E+03 6.1612E+02
-9.4466E-01 -8.7280E+00 -1.3509E-01 7.7833E+00 4.2480E+00

14 1.6305E+02 -5.1160E+02 -8.5157E+01 6.7465E+02 4.7342E+02
1.1242E+00 -3.5274E+00 -5.8714E-01 4.6516E+00 3.2641E+00

15 -1.0470E+02 -1.8535E+03 -2.1265E+02 1.7488E+03 2.4972E+03
-7.2190E-01 -1.2780E+01 -1.4662E+00 1.2058E+01 1.7218E+01
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Table 2-305. Load Case 204, Additional Increased External Pressure, 2 MPa (290 psia), 
Normal Conditions of Transport - Model AOS-16S8 

Stress (psi/MPa) 

Location Pm Pb 

I 2-646 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-1.6500E+02 -3.0674E+02 -1.2844E+03 1.4174E+02 7.40d6E+Ol 
-1.1376E+00 -2.1149E+00 -8.8559E+00 9.7725E-Ol ~r632E-Ol 

-1.8220E+Ol -4.1178E+02 -2.6926E+Ol 3.9356E+02 ~.10~~)02 
-1.2562E-Ol -2. 8391E+00 -1.8565E-Ol 2. 713/0'\7'.~6E-0;t 

-1.6953E+02 -2. 9649E+02 -1.2760E+03 1.2695E+02 5,. 97NE+~~ 
-1.1689E+00 -2.0442E+00 -8.7977E+00 8.7530E~OI 4:bI71)'~ 

-9.0482E+00 -3.9264E+02 -6.2188E+Ol ~&OE+0~9.3~7E+00 , ~3. 83( " \ J 

-6.2385E-02 -2.7072E+00 -4.2877E-0>1 2~48E+00 6.4340E-02 

-1.6429E+02 -3.0614E+02 -1.291~0~ 1.418AE+~ ~~02E+Ol 
-1.1328E+00 -2.1108E+00 -8. 907\IE+ob 9. 7799E'-"'0-V4. 9919E-Ol 

-2.4788E+Ol -4.3593·E+02 661E+0~02 1.4766E+02 
-1.7091E-Ol -3.0056E+00~:~~~3E-Ol---2~~~+00 1.0181E+00 

3.0545E+03 -6. 64~~'I~'46E~03 9. 6966E+03 1.8338E+04 
L \ "-

2 .1060E+Ol 7572:8+,01 ~E+OO 6. 6855E+Ol 1.2644E+02 

2. 8500E+03 ~. 8330.E103 -9 .1431J~02 9. 6830E+03 1.5178E+04 
1.9650E+Ol -4'.;Z112E+O-l--.6,.304.0E+00 6. 6762E+Ol 1.0465E+02 

. "" "'- ~ 
4.1}6"6E:+-0.2 -3. 610QE+03~,I. 7876E+03 4. 0279E+03 6. 0118E+03 
2.~97E+00~2~~~£1.2325E+Ol 2.7771E+Ol 4.1450E+Ol 

-6. 39.36~/-1. 2282E+03 1.0608E+02 1.2218E+03 3. 2625E+Ol 
\ \ / 

-4. 408,\E-0'2 ?.4'68'3E+00 7. 3140E-018. 4243E+00 '2. 2494E-Ol 

11 -6.4918E+00 SI.2268E+03 5.6796E+Ol 1.2203E+03 5.6956E-Ol 
~ ""'~'v- 8 . 45 84E+00 3 . 9159E- 01 8 .413 6E+0 0 3 .927 OE- 0 3 

1,2 -6. 2.503E+00 -1.2261E+03 5. 5860E+Ol 1 .. 2199E+03 1.6207E+Ol 
~-4'\3~9.':"-02 -8.4537E+00 3. 8514E-01 8. 4106E+00 1. 1175E-01 

13) ~~701E+02 -1.2659E+03 -1.9593E+Ol 1.1289E+03 6.1612E+02 
-9.4466E-Ol -8.7280E+00 -1.3509E-Ol 7.7833E+00 4.2480E+00 

14 1.6305E+02 -5.1160E+02 -8.5157E+Ol 6.7465E+02 4.7342E+02 

15 

L 1242E+00 -3.5274E+00 -5.8714E-Ol 4.6516E+00 3.2641E+00 

-1.0470E+02 -1.8535E+03 -2.1265E+02 1.7488E+03 2.4972E+03 
-7.2190E-Ol -1.2780E+Ol -1.4662E+00 1.2058E+Ol 1.7218E+Ol 
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16 2.9967E+02 -9.2126E+02 -2.1115E+02
2.0662E+00 -6.3519E+00 -1.4558E+00

1.2209E+03
8. 4180E+00

8.6765E+02
5.9823E+00

1.2962E+03
8.9372E+00

5. 5118E+02
3.8002E+00

17 2.0386E+02 -6.6380E+02
1.4055E+00 -4.5767E+00

.1.5901E+02
1. 0963E+00

18 -1.6766E+00
-1.1560E-02

-2.0970E+02 -6.8190E+01
-1.4459E+00 -4.7015E-01

19 2.5339E+01 -1.3636E+02
1.7471E-01 -9.4014E-01

6.8524E+01
4. 7246E-01

20 3.4566E+00 -1.1000E+02 -5.5113E+01
2.3832E-02 -7.5845E-01 -3.7999E-01

21 1.2255E+00 -1.0880E+02 -5.2526E+01
8.4494E-03 -7.5014E-01 -3.6215E-01

2.0803E+02 3.1939E+02
1.4343E+00 2.2021E+00

1.6169E+02 2.4,376E+02
1.1148E+00 1//680,600

1.1346 E+02
7.82282-01\ .2,414E+0,0

.. 002E02 1. 18249E+02
S \ O\

7585 9E-01 1.18'93E+O.

'1.7827'E+02 8.52145E+02
1,2 2 91E\>&0/ 1.9 45'53E+0 0

1 . 5 2 7 4E+O-2~-'ý2 . 9 277 E 0 2
-1.0531E+00 2.0186E+00

1.787,E+03 8.5491E+02
1.3'6/6E+01 5.8944E+00

22 3.2664E+01 -1.4560E+02 -6.3421
2.2521E-01 -1.0039E+00 -4.3731

23 2.9118E+01 -1.2362E+02 -4.8131
2.0076E-01 -8.5231E-01 -3^Y'3181

24 -2.0330E+02 -2.1820E+03<2.198'
-1.4017E+00 -1.5045E-0.1 .-1.516:

25 7.7981E+02 -1.3"920E+03 -4.372
5.3766E+00 -9.597,3E+00 -/31.0144

22.1718E+03
1. 4974E+01

4 . 2414E+03
2 .9243E+01
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16 2.9967E+02 -9.2126E+02 -2.1115E+02 1.2209E+03 1.2962E+03 
2.0662E+00 -6.3519E+00 -1.4558E+00 8.4180E+00 8.9372E+00 

17 2.0386E+02 -6.6380E+02 -1.5901E+02 8.6765E+02 5.5118E+02 
1.4055E+00 -4.5767E+00 -1.0963E+00 5.9823E+00 3.8002E+00 

18 -1.6766E+00 -2.0970E+02 -6.8190E+01 2.0803E+02 3.1939E+02 
-1.1560E-02 -1.4459E+00 -4.7015E-01 1.4343E+00 2.2021E+00 

19 2.5339E+01 -1.3636E+02 -6.8524E+01 1.6169E+02 2.4'376E+02 
1. 74 7lE-01 -9.4014E-01 -4.7246E-01 1.1148E+00 Y.'680·6UOO < V 20 3.4566E+00 -1.1000E+02 -5.<5113E+01 1.1346E+02 1~8005E+02 

2.3832E-02 -7.5845E-01 -3.7999E-01 
/.'- / 

7. 8228E-0~~:M14E+0'0 

21 1.2255E+00 -1.0880E+02 - 5.252 6E+Ol 1. 1 0 O~,<? 1. V~"O~) 
8.4494E-03 -7.5014E-01 -3. 6215E-01 <7('5~E-01,,\ . 18,93E+O.o 

22 3.2664E+01 -1.4560E+02 -6.3426E+OQ 1.7827E+02 2.82~5E+02 
2.2521E-01 -1.0039E+00 -4. 3731E-::0!1 1~291E~0.oA. 94'53E+00 

23 2.9118E+01 -1.2362E+02 -4. 813(oE+0~ 1. 5~·E+_0.2 ________ /.277E+02 
2.0076E-01 -8. 5231E-01 -30-3185E-01--;L_.~00 2. 0186E+00 

24 -2.0330E+02 -2 .1820E+03 <2 .1~E+02 __ !-:_9787'E+03 8.5491E+02 
-1.4017E+00 -1. 5045E;I--0.1-~5161E+ob 1.3"6i'3E+01 5.8944E+00 

25 7.7981E+02 -1. 3~+03 \. ~E+0~2. 1718E+03 4.2414E+03 
5.3766E+00 -9(59~0 iJ-. 0148~~,O 1.4974E+01 2.9243E+01 
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Table 2-306. Load Case 211, Fabrication Stress,
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 7.0156E+01 -5.5174E+02 4.2251E+03 6.2189E+02 4.08,15E+02

4.8371E-01 -3.8041E+00 2.9131E+01 4.2878E+00 2.8141E00

2 7.0344E+02 -1.8052E+03 -3.2178E+03 2.5086E+03 1577ý1E-i-O2

4.8500E+00 -1.2446E+01 -2.2186E+01 1.72965±01l 1\%0874E+00

3 -4.2396E-01 -5.0653E+02 4.1407E+03 5.06105ý+02 1\.477\3E+01

-2.9231E-03 -3.4924E+00 2.8549E+01 3.4894E+00 1.0,186E--O1

4 -2.2905E+01 -6.6366E+02 -4.3361E+03 64',6E+02 3.0941E+02

-1.5792E-01 -4.5758E+00 -2.9896E011 4\.4179+00 2.1333E+00

5 6.2751E+01 -5.5356E+02 4.26922E+0 6.163.1E+02 3/8451E+02

4.3265E-01 -3.81665+00 2.943F5E+O'1 4.24933E5O 2.6511E+00

6 3.9043E+02 -2.1740E+03 -3.178,7E+03 2.5644E±03 8.5159E+02
2-6919E+00 -1.4989E+01 --2-916E+0' I.7+,I•+01 5.8715E+00

7 5.9816E+02 -2.58,14E+ý3 -3.60\18E+03 3.1796E±03 4.3410E+03

4.1242E+00 -I.7798E--01 -2.4833,E+01 2.1922E+01 2.9930E+01

5.5161E+02 -1.9550E.03 -4.0761E±03 2.5066E+03 1.8300E+03

3.8032E+00 -1\.3479E+0-1---2,.810,4E+01 1.7282E+01 1.2617E+01

9 9.16/32E-8.2 -5.1560E+02 -.2.7665E+03 1.4319E+03 2.2392E+03
6.3/178E+00 -3.5549E+00 /1.9074E,01 9.8728E+00 1.5439E+01

10 3.6675E-4+02 5.54405-01 -5.1040E+00 3.6620E+02 5.5226E+01

2.5287E+0 3/82-2/4E-03 -3.5191E-02 2.5249E+00 3.8077E-01

11 •3\.64241.+02 1.6470E-02 8.7469E-01 3.6426E+02 1.6415E+00

2. 51K14E\o00 -1.1356E-04 6.0308E-03 2.511•E+.00 1.1318E-02

ý12 .5795±02 2.5815E-01 -1.2043E+01 3.6553E+02 3.3387E+01
2\5h,,OE+00 1.7799E-03 -8.3030E-02 2.5202E+00 2.3019E-01

13 5)5838E+02 -4.0247E+02 1.8432E+02 9.6085E+02 1.4296E+03
3.8499E+00 -2.7749E+00 1.2708E+00 6.6248E+00 9.8569E+00

14 -1.1358E+02 -1.3527E+03 -1.2966E+03 1.2391E+03 1.4778E+03

-7.8313E-01 -9.3267E+00 -8.9396E+00 8.5436E+00 1.0189E+01

15 2.0064E+01 -1.2589E+03 -1.2397E+03 1.2789E+03. 1.5090E+03
1.3833E-01 -8.6795E+00 -8.5471E+00 8.8179E+00 1.0404E+01
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Table 2-306. Load Case 211, Fabrication Stress, 
Normal Conditions of Transport - Model AOS-16S8 

Stress (psi/MPa) 

Location Pm Pb 

I 2-648 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

7.0156E+Ol -5.5174E+02 4.2251E+03 6.2189E+02 4.08d5E+02 
4.8371E-Ol -3.8041E+00 2.9131E+Ol 4.2878E+00 2.8i41E+00 

7.0344E+02 -1.8052E+03 -3.2178E+03 2.5086E+03 ~5~~g)02 
4.8500E+00 -1.2446E+Ol -2. 2186E+Ol 1. 7296E+0.l 1\'~4E+00 

-4.2396E-Ol -5.0653E+02 4.1407E+03 5.061~0~~.477~E+:~ 
-2.9231E-03 -3. 4924E+00 2. 8549E+Ol 3. 4894E~OO 1 :o.186'E~ 

-2.2905E+Ol -6. 6366E+02 -4. 3361E+03 0a7'6E+0~. OJ1E+02 . \~. ~ ~ : "- \, 
-1.5792E-Ol -4.5758E+00 -2.989~01 ~~79E~~2~1333E+00 

6.2751E+Ol -5.5356E+02 4.2692E+OB 6.16~lE+02 3.8451E+02 
4.3265E-Ol -3. 8166E+00 2. 943\5E+0~ 4. 2493kl'O{) 2. 6511E+00 

3.9043E+02 -2 .1740E+03 0,'81E+0~03 8. 5159E+02 
2.6919E+00 -1.4989E+Ol~:~;16E+0~---1~,rE+Ol 5.8715E+00 

5.9816E+02 -2. 58'1~3~-18E~03 3.1796E+03 4. 3410E+03 
/ \ "-

4 .1242E+00 7~7(E+.Ol -~E+Ol 2.1922E+Ol 2. 9930E+01 

5.5161E+02 ~.9550E!o3 -4.0761J'l-03 2.5066E+03 1.8300E+03 
3.803 2E+0 0 -1".34 79E+0-1----2 .. 810.4E+Ol 1.72 82E+Ol 1.261 7E+Ol 

9 .16a~0-2 -5 '~'OE+~'2 ~5E+03 1.4319E+03 2. 2392E+03 
/ ............ " / 6 .3178E+00 -3' . .5549E+~-1. 9074E+Ol 9. 8728E+00 1.5439E+Ol 

3.~\5~5.~01 -5.1040E+00 3.6620E+02 5.5226E+Ol 
2. 528\E+0'0 /:'820 2.4E-03 -3. 5191E-02 2. 5249E+00 3. 8077E-Ol 

3.6424E+02 Sl.6470E-02 8.7469E-01 3.6426E+02 1.6415E+00 
~ 2: 51'14E\~,~-1.1356E-04 6. 0308E-03 2. 5115E+.00 1. 1318E-02 

1-2 \\65~02 2. 5815E-Ol -1.2043E+01 3. 6553E+02 3. 3387E+Ol 
~ '" 2\ 52'2.oE+00 1.7799E-03 -8. 3030E-02 2. 5202E+00 2. 3019E-Ol " ~~> 5~838E+02 -4.0247E+02 1.8432E+02 9.6085E+02 1.4296E+03 

3.8499E+00 -2.7749E+00 1.2708E+00 6.6248E+00 9.8569E+00 

14 -1.1358E+02 -1.3527E+03 -1.2966E+03 1.2391E+03 1.4778E+03 
-7.8313E-Ol -9.3267E+00 -8.9396E+00 8.5436E+00 1.0189E+Ol 

15 2.0064E+Ol -1.2589E+03 -1.2397E+03 
1.3833E-Ol -8.6795E+00 -8.5471E+00 

1.2789E+03. 1.5090E+03 
8.8179E+00 1.0404E+Ol 
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16 2.0534E+02
1. 4158E+00

17 2.0538E+02
1. 4161E+00

18 1.7491E+02
1.2060E+00.

19 5.0427E+02
3.4768E+00

20 4.4764E+02
3.0864E+00

21 5.2293E+02

3.6055E+00

22 6.4674E+02
4.4591E+00

23 7.5376E+02
5.1970E+00

24 8.3863E+00
5.7821E-02

25 7.2312E+01
4. 9857E-01

-2.5290E+03
-1.7437E+01

-2.4971E+03
-1.7217E+01

-2.5801E+02
-1.7789E+00

-2.5506E+02
-1.7586E+00

-7.6933E+01
-5.3043E-01

-1.0833E+02
-7.4692E-01

-3.8457E+02
-2.6515E+00

-5.2880E+02
-3.6459E+00

-8.4569E+01
-5. 8308Er0.1

-2.2112E+03
-1. 5245E+01

-2. 2394E+03
-1. 5440E+01

1. 2046E+01
8.3052E-02

8. 5064E+01
5. 8650E-01

-1. 5443E+02
-1. 0648E+00

-2.3767E+02
-1. 6387E+00

4.1893E+0,0
/ I

2. 8884E-02

-8. 202E+0o1

2.7344E+03 3.2425E+02
1.8853E+01 2.2356E+00

2.7024E+03 9.8229E+02
1.8633E+01 6.7726E+00

4.3292E+02 6.2216E+02
2.9849E+00 4.2896E+00

7.5932E+02 1.1/448E+-i03
5.2353E+00 7•8 9 24ý¶0 0

5.2457E+02 9 5959E+02
3.6168E+00 6.6161E+0-0

.32126E\+,02\12.38E+03
4'$3524E+00 7.68556E+01

<1.0\313E+03 1.4987E+03
7'>"'1106E+00 1.l.03'3'3E+01

1. 2826'E-+0Q3--2 .3873E+03
~--8.8429E+00 1.6460E+01

-. 29955E+01 1.4333E+02
6.40'90E-01 9.8823E-01

S7.5988E+02 1.2687E+03
5.2392E+00 8.7475E+00
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16 2.0534E+02 -2.5290E+03 -2.2112E+03 2.7344E+03 3.2425E+02 
1.4158E+00 -1.7437E+01 -1.5245E+01 1.8853E+01 2.2356E+00 

17 2.0538E+02 -2.4971E+03 -2.2394E+03 2.7024E+03 9.8229E+02 
1.4161E+00 -1.7217E+01 -1.5440E+01 1.8633E+01 6.7726E+00 

18 1.7491E+02 -2.5801E+02 1.2046E+01 4.3292E+02 6.2216E+02 
1.2060E+00. -1.7789E+00 8.3052E-02 2.9849E+00 4.2896E+00 

19 5.0427E+02 -2.5506E+02 8.5064E+01 7.5932E+02 1. Y448E+03 
3.4768E+00 -1.7586E+00 5.8650E-01 5. 2353E+00 <7--:'89V O 

20 4.4764E+02 -7.6933E+01 -1.5443E+02 5.2457E+02 9~5959E+02 

3.0864E+00 -5.3043E-01 -1.0648E+00 /.'- / 
3. 6168E+00~6.161E+0'0 

21 5.2293E+02 -1.0833E+02 -2.3767E+02 6.312~02 1.,~,03::> 
'- "-3.6055E+00 -7.4692E-01 -1. 6387E+00 ¥.'3~E+00,\' 85\~6E+O.o 

22 6.4674E+02 -3.8457E+02 4 .1893E+Oe <. 0313E-\.03 1.4987E+03 
4.4591E+OO -2.6515E+OO 2.8884E(OQ 7'\1.106E+OoA. 03,hE+01 

23 7.5376E+02 -5.2880E+02 -8. 202~E+0~ 1. 2~E+_OJ.......-"/'873E+03 
5.1970E+00 -3.6459E+00 -50-6555E-Or---8_.8429E+00 1.6460E+01 

-8 .. 4569E+01 <'t ~E+O~~~01 24 8.3863E+OO 1.4333E+02 
5.7821E-02 -5.8308K;=·O,1 -5.2 513E"-OlL 6 . 4'0'9 OE-01 9.8823E-01 

25 7.2312E+01 -6. 8~~2 \. ~E+0~7 . 5988E+02 1.2687E+03 
4.9857E-01 -~740'6E+00 -b-. 9463~~O 5. 2392E+00 8.7475E+00 

V 
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Table 2-307. Load Case 215, Compression Load (5x weight),
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 1.5028E+01 -8.9507E+01 2.0172E+01 1.0453E+02 1.48,21E+02/

1.0361E-01 -6.1713E-01 1.3908E-01 7.2074E-01 ý.1.19E700

2 .0159E÷01 -~1.7879E+02 4.4443E+01. 1.8895E+02 471526E001

7.0045E-02 -1.2327E+00 3.0643E-01 1.3028E+00 3\2513E-01

3 1.9927E-01 -1.0519E+02 1.0485E+01 1.0539E+0 \I. 0069E+01

1.3739E-03 -7.2523E-01 7.2291E-02 7.2661E-ý01 6.9-426\E02>

4 1.9921E+00 -1.7524E+02 -8.9845E+00<1.7723'E+02 1.3464E+01

1.3735E-02 -1.2082E+00 -6.1946E-012 12-222 -•3 2829E-02

5 7.8531E-01 -1.2079E+02 2 000ý4E+0 1.2157E+02 3.6365E+01
5.4145E-03 -8.3279-01 379E1 8.382E 1 2.5073E8.3213@ -832.E0 5073-01

6 9.4098E+00 -2.0)156E+02 .1.355,8E+01 2.ý109752+02 7.2537E+00

6.4879E-02 -1.3897E+00 -9.3482E-02--•-454,6E+00 5.0013E-02

7 2.1681E+02 -2.57/75E+02 5.85E67+O1 4.7455E+02 5.5049E+02
1.4948E+00 -1.7771.E-+00 4.0380E-01 3.2719E+00 3.7955E+00

8 1.6150E+02 -1 91975+02 4.8710E+01 3.5346E+02 4.2544E+02
1.1135E+00 -1\3236E+00-3-.3584E-01 2.4370E+00 2.9333E+00

9 -4-.73,8/15+1 -2.8676E+02 -4 4352E+01 2.3938E+02 1.5046E+01
-3./2668E-01 1-,9771\E00,3.0579E-01 1.6505E+00 1.0374E-01

10 -4.56 27-'01 -1.4719E+02 -3.4287E+00 1.46735+02 2.2917E+00\ \ //

-3.1459E-0,3 -1zO0"48E+00 -2.3640E-02 1.0117E+00 1.5800E-02

11 -5.3841E-01 <-1 0827E+02 -3.2481E+00 1.0773E+02 6.5904E-02
-3. •01.225\-03 )7.4649E-01 -2.2395E-02 7.4278E-01 4.5439E-04

1"2 -6 5ý045-Cl -1.1972E+02 -4.6330E+00 1.1907E+02 1.4366E+00

-4\523/2/E-03 -8.2546E-01 -3.1943E-02 8.2094E-01 9.9048E-03

13 -d18195E+01 -2.0035E+02 -2.7053E+01 1.8216E+02 6.9955E+01
-1.2545E-01 -1.3814E+00 -1.8652E-01 1.2559E+00 4.8233E-01

14 2.2990E+01 -7.9310E+01 -1.5026E+01 1.0230E+02 7.8981E+01
1.5851E-01 -5.4682E-01 -1.0360E-01 7.0534E-01 5.4455E-01

15 -3.4935E+00 -I.i756E+02 -1.1037E+01 1.1406E+02 1.9217E+02
-2.4087E-02 -8.1052E-01 .- 7.6099E-02 7.8643E-01 1.3250E+00 0

2-650 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-307. Load Case 215, Compression Load (5x weight), 
Normal Conditions of Transport - Model AOS-1658 

Stress (psi/MPa) 

Location Pm Pb 

I 2-650 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.5028E+01 -8.9507E+01 2.0172E+01 1.0453E+02 1.48~lE+02 

1.0361E-01 -6.1713E-01 1.3908E-01 7.2074E-01 1.0~19E+00 

L 015 9E+01 -1.787 9E+02 4.4443 E+ 0 1 1. 889 5E+02 {.71(JO 1 
7.0045E-02 -1.2327E+00 3. 0643E-01 1.3028E+O,0 3'. 2513E-O;l: 

1.9927E-01 -1.0519E+02 1.0485E+01 1. 053t.0~"~'9E+~\. 
1.3739E-03 -7.2523E-01 7.2291E-02 7.2661E~Q1 6~9426)~ 

1.9921E+00 -1.7524E+02 -8. 9845E+00 62-J·E+0~'l. 3J4E+01 , ~1. 77: " I I 

1.3735E-02 -1.2082E+00 -6 .1947°02 1~20E+00 9. 2829E-02 

7.8531E-01 -1.2079E+02 2. 000\4E+ol 1. 215~+~3. ~65E+01 
5.4145E-03 -8.3279E-01 1.3793E-0~ 8.3821E~0~~~3E-01 
9.4098E+00 -2. 0156E+02 D'51E+0~02 7. 2537E+00 
6.4879E-02 -1.3897E+00 ~~<:82E~-02~'6E+00 5. 0013E-02 

2.1681E+02 -2.5)/7~5.8~6~E+01 4.7455E+02 5.5049E+02 
1. 4948E+00 ;<771E+.00 It. 0380,,-01 3. 2719E+00 3. 7955E+00 

1.6150E+02 ~.91~'E~2 ~~01 3.5346E+02 4.2544E+02 
1.113 5E+00 -1'-.323 6E+QO---.T. 3584E-01 2.437 OE+OO 2.933 3E+00 

.~ "" ~ 
-4.73.S"l:E:t-0.1 -2. 8 67'6E+02~4 .43 52E+01 2.393 8E+02 1. 5046E+01 

/ ........... " /--3 . ~ 668E-01 -1--",9771E+~-3. 0579E-01 1.6505E+00 1.037 4E-01 

-4. ~.27~/-1. ~02 -3. 4287E+00 1.4673E+02 2. 2917E+00 
\ \ / 

-3.145,\E-Og -1 /0'}'4·8E+0 0 -2.3 640E-02 1.011 7E+0 0 1. 5800E- 02 

11 ~~:~841~01 ~.0827E+02 -3.2481E+00 1.0773E+02 6.5904E-02 
~~7b22E-~-7.4649E-01 -2.2395E-02 7.4278E-01 4.5439E-04 

1~ -6.5k~01 -1.1972E+02 -4.6330E+00 1.1907E+02 1.4366E+00 
~-4\523&E-03 -8.2546E-01 -3.1943E-02 8.2094E-01 9.9048E-03 

B) '1~195E+01 -2. 0035E+02 -2. 7053E+01 1.8216E+02 6. 9955E+01 
-1.2545E-01 -1.3814E+00 -1.8652E-01 1.2559E+00 4.8233E-01 

14 2.2990E+01 -7.9310E+01 -1.5026E+01 1.0230E+02 7.8981E+01 
1.5851E-01 -5.4682E-01 -1.0360E-01 7.0534E-01 5~4455E-01 

15 -3.4935E+00 -1.1756E+02 -1.1037E+01 
-2.4087E-02 -8.1052E-01 .-7.6099E-02 

1.1406E+02 
7.8643E-01 

1.9217E+02 
1.3250E+00 
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16 6.1022E+01
4.2073E-01

17 5.6825E+01
3.9179E-01

18 -6.7809E+02
-4.6752E+00

19 5.8068E+01
4.0036E-01

20 -7.5039E+01
-5.1737E-01

21 -2.7339E+01
-1.8850E-01

22 1.1462E+02
7.9028E-01

23 1.7272E+02
1.1909E+00

24 -1.6984E+01
-1.1710E-01

25 -4.1270E+02
-2.8455E+00

-1.8608E+02
-1.2830E+00

-1.6181E+02
-1.1156E+00

-2.3317E+03
-1.6076E+01

-2.6726E+02
-1.8427E+00

-3.4808E+02
-2.3999E+00

-1.9886E+02
-1.3711E+00

-1.2742E+02
-8.7856E-01

-1.5101E+02
-1.0412E+00

-2. 3732E+02
-1 . 6363E*0•O

-8. 2705E:02

-2.9159E+01
-2.0105E-01

-2.4194E+01
-1.6681E-01

-4.5740E+02
-3.1536E+00

-8.3882E+01
-5.7835E-01

-1.0509E+02
-7.2455E-01

-2.8427E+01
-1.9600E-01

2 . 4711E+02

1.7037E+00

2. 1864E+02
1.5074E+00

1.6536E+03
1. 1401E+01

3.2532E+02
2.2430E+00

2.7304E+02
1.882 6E+00'

1. 7152EE÷02

2.4059E+02

1.6588E+00

1. 5100E+02
1 . 0411E+00

9. 3635E+01
6. 4559E-01

3.5-776E+02

3 .2373+-E0.2-'3 .1388E+02
-. 2321E+00 2.1641E+00

2.2033'E+02 9.5342E+01
1.51,92E+00 6.5736E-01

>4.1435E+02 2.7563E+02
2.8569E+00 1.9004E+00
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16 6.1022E+01 -1.8608E+02 -2.9159E+01 2.4711E+02 2.4059E+02 
4.2073E-01 -102830E+00 -2.0105E-01 1.7037E+00 1.6588E+00 

17 5.6825E+01 -1.6181E+02 -2.4194E+01 2.1864E+02 1.5100E+02 
3.9179E-01 -1.1l56E+00 -1.6681E-01 1.5074E+00 1.041lE+00 

18 -6.7809E+02 -2.3317E+03 -4.5740E+02 1.6536E+03 9.3635E+01 
-4.6752E+00 -1.6076E+01 -3.1536E+00 1.1401E+01 6.4559E-01 

19 5.8068E+01 -2.6726E+02 -8.3882E+01 3.2532E+02 3. 5'776E+02' 
4.0036E-01 -1.8427E+00 -5.7835E-01 2.2430E+00 2(466-7UOO < V 

20 -7.5039E+01 -3.4808E+02 -1.0509E+02 2.7304E+02 2~2321E+02 

-5.1737E-01 -2.3999E+00 -7.2455E-01 /" / 
1.8826E+00~5390E+OO 

21 -2.7339E+01 -1.9886E+02 -2.8427E+01 ,.7'5~~2 5.6~E'0~ 
-1.8850E-01 -1.3711E+OO -1.960 OE- 01 J/.'lS:+O O~ . 89\,E- 8.1 

22 1.1462E+.02 -1.2742E+02 2. 2366E+011 ~. 4205 +02 2. 4969E+02 
7.9028E-01 -8.7856E-01 1. 5421E(0!1 1~6688E;00A. 72'16E+00 

23 1.7272E+02 -1.5101E+02 -9 .163~E+0!0 3. 2~E+_0.2 ___ /'388E+02 
1.1909E+00 -1.0412E+00 -6':\318QE-02-2,. 23 21E+0 0 2. 1641E+00 

-2.3732E+02<:1.~E+0~~~02 9.5342E+01 24 -1.6984E+01 
~ I / -1.1710E-01 -1.6363E~QO -1.0926E-0~ 1.S~92E+00 6.5736E-01 

25 -4.1270E+02 - 8 . 2~~2 \ . 1143E+0~4 . 143 5E+02 2.7563E+02 
-2.8455E+OO -5(702'3E+00 -b-. 5262~~O 2. 8569E+00 1.9004E+00 

V 
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Table 2-308. Load Case 216, Rod Drop onto Cask,
Normal Conditions of Transport - Model AOS-165B 4

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -4.0860E-02 -1.4431E+00 7.1755E-01 1.4022E+00 1.170E+003

-2.8172E-04 -9.9495E-03 4.9474E-03 9.6678E-03 8.0690E-03

2 1.5460E-01 -2.9751E+00 2.9991E+00 3.1297E+00 <1.28<56E)0ý0
1.0659E-03 -2.0513E-02 2.0678E-02 2.1578E-0.2 8\8639E-03

.3 5.1134E-03 -2.9308E+00 2.9958E-01 2.9360E-00\.845'OE-01

3.5255E-05 -2.0207E-02 2.0655E-03 2.0243E-902 1.2721E--03

4 6.0656E-02 -5.1823E+00 -2.1661E-01 \0242' oo0 4.9969E-01
N I /

4.1821E-04 -3.5731E-02 -1.4935E-013 3.6149E--02 3.4452E-03

5 1.6186E-02 -3.6405E+00 7.034Z0 3.65 +00 1/1151E+00

1.1160E-04 -2.5101E-02 4.84919E-0IB 2.5212E=O-2-7.6881E-03

3.1287E-01 -6.9029E+00-4 7. 00 4.8260E-01
2.1572E-03 -4.7594E-02 -. 0592E-03 -4_.975a5-02 3.3274E-03

7 1.6746E+01 -5.30,78E±ý00 1.06,685+0 1 2.2054E+01 4.8606E+00
1.1546E-01 -3.6596E--,02 7.35565E-02 1.5206E-01 3.3513E-02

8 1.3529E+01 <-8976AE)00 6.9427E"-00 2.2505E+01 7.8686E+00\ /

9.3280E-02 -6'1890E-0-2--4.78,8E-02 1.5517E-01 5.4252E-02

9 -1.14'5-0.0 -2.880,E+01 -9.9713E-01 2.7661E+01 1.6471E+01

-7.8709E-03 -.--,9859E--01 26.8750E-03 1.9072E-01 1.1356E-01

10 -3.6108E5-02 2-1.2991E 01 -4.9448E-01 1.2955E+01 1.9747E-01\ \/

\-2.4896E-04 -8z9'57,0E-02 -3.4093E-03 8.9321i-02 1.3615E-03

11 -3.3892E-02 -7 2119E+00 -2.3789E-01 7.1780E+00 6.2446E-03
-2.33,6804 .9724-02 -1.6402E-03 4.9491E-02 4.3055E-05

2\ -\3.9,951E-02 -6.0611E+00 -2.4149E-01 6.0212E+00 6.5364E-02
\\15-2\745E-04 -4.1790E-02 -1.6650E-03 4.1515E-02 4.5067E-04

13\ -. 06-01 -8.7038E+00 -1.2480E+00 7.9534E+00 2.8520E+00
-5.1736E-03 -6.0010E-02 -8.6047E-03 5.4837E-02 1.9664E-02

14 8.9446E-01 -3.3387E+00 -7.3041E-01 4.2332E+00 3.2975E+00
6.1671E-03 -2.3020E-02 -5.0360E-03 2.9187E-02 2.2736E-02

15 -2.3993E-01 -4.8953E+00 -5.6423E-01 4.6554E+00 7.9609E+00

-1.6543E-03 -3.3752E-02 -3.8902E-03 3.2098E-02 5.4888E-02

2-652 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-308. Load Case 216, Rod Drop onto Cask, 
Normal Conditions of Trarisport - Model AOS-16S8 

Stress (psi/MPa) 

Location Pm Pb 

'I 2-652 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-4.0860E-02 -1.4431E+OO 7.1755E-Ol 1.4022E+OO 1.1}03E+OO 
-2.8172E-04 -9.9495E-03 4.9474E-03 9.6678E-03 8.0690E-03 

1.5460E-Ol -2.9751E+OO 2.9991E+OO 3.1297E+OO ~28~~)OO 
1.0659E-03 -2.0513E-02 2.0678E-02 2.1578E-02 8,8639E-oa 

5.1134E-03 -2.9308E+OO 2.9958E-Ol 2.936~O~'.~O~-~~ 
3.5255E-05 -2.0207E-02 2.0655E-03 2.0243E~Q2 1~~1)~ 

6.0656E-02 -5.1823E+00 -2.1661E-Ol ~2~E+0~4.9969E-Ol ~5.24: " \ I 

4.1821E-04 -3. 5731E-02 -1. 4932°13 3~49E'~ .. ~ __ >3. 72E-03 

1.6186E-02 -3.6405E+00 7.034!1E-0a. 3.656~+00 1/'1151E+00 
1.1160E-04 -2. 5101E-02 4. 84 919E- OB 2. 5212E~·0-2....--/.]. 6881E-03 

3.1287E-01 ~6.9029E+00 ~91E-0~00 4.8260E-Ol 
2.1572E-03 -4.7594E-02~:~~92E-OB~4~,rE-02 3.3274E-03 

1.6746E+Ol -5.30~~1~'68E+0~ 2.2054E+01 4.8606E+00 
1.1546E-01 -3. 6~(B-.. 02 ~. 355'6'E~1. 5206E-Ol 3. 3513E-02 

1. 3529E+01 (.976~JoO ~'OO 2. 2505E+01 7. 8686E+00 
9. 3280E-02 -6' .. ~OE-02---4 ... 786,8E-02 1.5517E-Ol 5. 4252E-02 

-1.14,1"6E+-0,0 -2. 880~E+~,9 ~3E-Ol 2. 7661E+Ol 1.64 71E+Ol 
/ -............. " / -7.8709E-03 -1'-.. ... 9859E-V-6. 8750E-03 1.9072E-Ol 1.1356E-Ol 

-3.~~8~1.~01 -4.9448E-Ol 1.2955E+Ol 1.9747E-Ol 
-2. 489,\E-0'4l.l9S7.-0E-02 -3. 4093E-03 8. 9321E-02 1.3615E-03 

11 -3.3892E-02 S7.2119E+00 -2.3789E-Ol 7.1780E+00 6.2446E-03 
~;: 3'3'68E\~/r4. 9724E-02 -1.6402E-03 4. 9491E-02 4. 3055E-05 

N \ "":9,9~02 -6. 0611E+00 -2. 4149E-Ol 6. 0212E+00 6. 5364E-02 
~ ~ -2\ 75'4.5E-04 -4.1790E-02 -1.6650E-03 4.1515E-02 4. 5067E-04 

"t~> ~036E-Ol -8.7038E+00 -1.2480E+00 7.9534E+00 2.8520E+00 
-5.1736E-03 -6.0010E-02 -8.6047E-03 5.4837E-02 1.9664E-02 

14 8.9446E-Ol -3.3387E+00 -7.3041E-Ol 4.2332E+00 3.2975E+00 
6.1671E-03 -2.3020E-02 -5.0360E-03 2.9187E-02 2.2736E-02 

15 -2.3993E-Ol -4.8953E+00 -5.6423E-Ol 
-1.6543E-03 -3.3752E-02 -3.8902E-03 

4.6554E+00 
3.2098E-02 

7.9609E+00 
5.4888E-02 
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16 2.5346E+00
1.7476E-02

17 2.3185E+00
1.5985E-02

18 -1.4675E+02
-1.0118E+00

19 1.2742E+01
8.7854E-02

20 3.0384E+00
2.0949E-02

21 4.7144E+00
3.2505E-02

22 1.3203E+01
9.1035E-02

23 2.2075E+01
1.5220E-01

24 -6.6667E-01
-4.5965E-03

25 -4.8661E+01
-3 .3551E-01

-8.2426E+00 -1.4371E+00 1.0777E+01
-5.6831E-02 -9.9087E-03 7.4306E-02

-7.1496E+00 -1.2448E+00 9.4681E+00
-4.9295E-02 -8.5829E-03 6.5280E-02

-9.9414E+02 -4.5586E+01 8.4739E+02
-6.8544E+00 -3.1430E-01 5.8425E+00

-3.6663E+01 3.2291E+00 4.9405E+01
-2.5278E-01 2.2264E-02 3.4063E-01

-3.3551E+01 5.2330E+00 3.6590E+01
-2.3133E-01 3.6080E-02 2.5228E-01\

-2.1284E+01 -2.7607E+00 2.5999E÷+I1
-1.4675E-01 -1.9035E-02 1/'.7,925E-01\

-6.9706E+00 6 .5815E+0'0 \21.0174E+01
-4.8060E-02 4.5378E/-02 1'\391CE-

-1.3585E+01 1.5503'E+0 0 3 . 56\6C0 E÷+0_1
-9.3665E-02 .'068 19E- 2~--2--.4587E-01

-9.4575E+00 -6. 2107E-0O1 8.7908'E+00
-6.5207E:-02 -4.2821E-03 6.06IIE-02

-1.4,977E+03 -2.4974E 449+3
-Z0332,6E+01 -,7.217 29E+ , 9.9908E+00( ,,

1. 0594E+01
7.3045E-02

6. 6117E+00
4.5586E-02

5. 7805E+01
3. 9855E-01

6.1,786E+01
4/260CE -o 1

<
4. 8375E+00
3.3353E-021

2. 7971E+01
2. 0
1. 4730CE-0l

5. 5078E+00
--3. 79'7'5E-02

--95167E+00
6 .5615E-02

3. 7971E+00
2 .6180E-02

7. 5397E+02
5. 1985E+00
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16 2.5346E+00 -8.2426E+00 -1.4371E+00 1.0777E+01 1.0594E+01 
1.7476E-02 -5.6831E-02 -9.9087E-03 7.4306E-02 7.3045E-02 

17 2.3185E+00 -7.1496E+00 -1.2448E+00 9.4681E+00 6.6117E+00 
1.5985E-02 -4.9295E-02 -8.5829E-03 6.5280E-02 4.5586E-02 

18 -1.4675E+02 -9.9414E+02 -4.5586E+01 8.4739E+02 5.7805E+01 
-1.0118E+00 -6.8544E+00 -3.1430E-01 5.8425E+00 3.9855E-01 

19 1.2742E+01 -3.6663E+01 3.2291E+00 4.9405E+01 6.1086E+01 
8.7854E-02 -2.5278E-01 2.2264E-02 3.4063E-01 ¥.26 O'OVO 1 < V 20 3.0384E+00 -3.3551E+01 5.2330E+00 3.6590E+01 ~~8375E+Ol 

2.0949E-02 -2.3133E-01 3.6080E-02 /" / 
2.5228E-01~3353E-0~ 

21 4.7144E+00 -2.1284E+01 -2.7607E+00 2.599~~1 2.1~~~01~ 
3.2505E-02 -1.4675E-01 -1. 9035E-02 J!.'''7'925E-01~. 4 70 OE-G,} 

22 1.3203E+01 -6.9706E+00 6'. 5815E+Oe ~. O~E\.Ol 5. 50~8E+00 
9.1035E-02 -4.8060E-02 4. 5378E'(OQ 1'\391oE-0l-lA. 79'75E-02 

-1.3585E+01 1. 550rrE+0~' 3. 5~E+_0_1""""""/s167E+00 23 2.2075E+01 
1.5220E-01 -9.3665E-02 100689E-02--2 .. 4587E-01 6. 5615E-02 

24 -6.6667E-01.-9.4575E+00~2~E-0~~~00 3.7971E+00 
-4.5965E-03 -6.5207E;:-02 -4.2821E-03 6.0BllE-02 2.6180E-02 

25 -4.8661E+01 -1. 4~~)\. ~E+O~'. 4490E+0) 7.5397E+02 
-3.3551E-01 -Y.'030Gl1 -/1.-. 7219~~0 9. 9908E+00 5.1985E+00 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-309. Load Case 221, Forward 5g Vibration Inertia Load,
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma-1

1 1.0090E+02
6.9565E-01

2 1.0319E+02
7.1145E-01

3 1.0634E+03
7.3322E+00

Sigma_2 Sigma_3 Pm Pb

3.5262E+00 -9.0867E+00
2.4312E-02 -6.2650E-02

1. 6746E+01
1. 1546E-01

-1. 3895E+00
-9.5804E-03

1.1473E+02 1.433E+01

7.9104E-01 9.8800E-02

1.3021E+02 <16468Eý+01
8.9779E-03 1\13545E-0.

1.7955'E+03 5,.577,9E+02
1.2379E+01 3.8.459E.00

5.9879E+01 -8.0455E+00
4.1285E-01 -5.5472E-02

4 3.5869E+01 4.8667E+00 -1.2085E+01 6.640,E+01
2.4731E-01 3.3555E-02 -8 3324E-012 4. 5781EI-01

5 3.3413E+01 -5.0604E+00 -2 1456E+01 1.2989E+02
3037E-01 -3.4890E-02 -1. 4791E-01 8.9555E'-0

6 3.0557E+01 -1.1655E+01 -3936E+01 I.3729E+02

2.1068E-01 -8.0358E-02 -2.7140E-0171----9.4660(ýE-01

7 1.9684E+02 11251E+01 -6.7098E+01 2.4933E+02

1.3571E+00 7 7571E--,02 -4.6262E-01 1.7191E+00

8 7.8280E+01 -<188<4E+02 -6.1814E:t-02 6.3359E+02\ /
5.3972E-01 -1\3013E+00--4.262,0E+00 4.3684E+00

9 -4.087'755-+0-1 -1.871\3E+0\2-4 0797E+02 3.6709E+02

-2.8182E-01 -li2902E+00 L2.8128E+00 2.5310E+00

10 1.62~77E+01 7-2 0498E+01: -5.7274E+01 8.5151E+01

1 .12 2 3E -04 -1/4i E0 1 -3.9489E-01 5.8710E-01

11 3.2645E+01 4.2150E-01 -1.6866E+00 3.4415E+01
2.25 08Eo 01 2.9061E-03 -1.1629E-02 2.3728E-01

'12 1 3046E+02 8.1325E-01 -5.3466E-01 1.3253E+02
8\ 946E-01 5.6072E-03,-3.6863E-03 9.1378E-01

13, 2.2940E+02 1.4002E+02 -2.4844E+01 2.5563E+02
1.5817E+00 9.6540E-01 -1.7129E-01 1.7625E+00

14 1.1805E+02 5.7433E+01 -6.7972E+01 1.8684E+02

I 7815E+01
1.2338E-01

1./4245E+01
- 8214E-02

1. 5580E+01
1. 0742E-01

3.0442E+02
2.0989E+00

5.0710E+02
3.4963E+00

4. 1186E+02
2.8397E+00

4. 2173E+00
2.9077E-02

5. 9762E-01
4..1205E-03

6.0636E+00
4. 1807E-02

1.5844E+02
1.0924E+00

1.2616E+02
8.6985E-01

1.6607E+02
1.1450E+00

8. 1391E-01 3.9599E-01 -4.6865E-01

4.6599E+01 -3.2622E+01
3.2129E-01 -2.2492E-01

1.2882E+00

1.3050E+02
8.9979E-01

15 9.7858E+01
6.7471E-01

I 2-654

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

Table 2-309. Load Case 221, Forward 59 Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-1658 

Stress (psi/MPa) 

Location Pm Pb 

I 2-654 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.0090E+02 3.5262E+00 -9.0867E+00 1.1473E+02 1.4;V30E+01 
6.9565E-01 2.4312E-02 -6.2650E-02 7.9104E-01 9.8800E-02 

1.0319E+02 1.6746E+01 -1.3895E+00 1. 3021E+02 {.64'g:)01 

7.1145E-01 1.1546E-01 -9. 5804E-03 8. 977/0.\1'\.~4E-0;t 

1.0634E+03 5. 9879E+01 -8. 0455E+00 1.7955E+03 5,. 577'9E+~~ 
7. 3322E+004 .1285E-01 -5.54 72E-02 1. 2379E~01 3 :8459'E+~ 

3.5869E+01 4. 8667E+00 -1. 2085E+01 60'OE+0~. 7J,5E+01 
, \~. ~~~ " \ 

2.4731E-01 3.3555E-02 -8.332~Or 4~81B~.2338E-01 

3.3413E+01 -5. 0604E+00 -2.14S'6E+OJ1 1. 298.9E+02 1~45E+01 
2.3037E-01 -3. 4890E-02 -1. 479hE-0~ 8. 9555E~'0-V9. 8214E-02 

3.0557E+01 -1.1655E+01 ~61E+0~02 1.5580E+01 
2.1068E-01 -8.0358E-02~:~~40E-0~---9~.oE-01 1.0742E-01 

1.9684E+02 1.li5~f~9~E+0~ 2.4933E+02 3.0442E+02 

1. 3571E+00 /~571E~02 -4. 6262-E~'. 7191E+00 2. 09B9E+00 

7. 8280E+01 ~. 88<Ela2 ~"f.02 6. 3359E+02 5. 0710E+02 
5.3972E-01 -1".3013 E+OO--4,. 262.0E+00 4.3 684E+00 3.49 63E+0 0 

-4. 08/l~0-1 -1.~\3E+~)4 ~7E+02 3. 6709E+02 4.1186E+02 
/ --......... "-

-2.\82E-01 -1, .. ~~-2.8128E+00 2.5310E+00 2.8397E+00 

1. 62\7~2. 04987+01' -5. 7274E+01 8. 5151E+01 4. 2173E+00 
1.122\E-0-I -1/4'l,3t3E-01 -3. 9489E-01 5. 8710E-01 2. 9077E-02 

11 ~;:\645E+0: ~.2150E-01 -1.6B66E+00 3.4415E+01 5.9762E-01 
~ 25'08E\.~2. 9061E-03 -1.1629E-02 2. 3728E-01 4.1205E-03 

~2 ~.3~~02 8.1325E-01 -5.3466E-01 1.3253E+02 6.0636E+OO 
~ ~ 8\ 994.6'E-01 5. 6072E-03 . -3. 6863E-03 9.1378E-01 4.1807E-02 , 't~> G~940E+02 1.4002E+02 -2.4844E+01 2.5563E+02 1.5844E+02 

1.5817E+00 9.6540E-01 -1.7129E-01 1.7625E+00 1.0924E+00 

14 1.1805E+02 5.7433E+01 -6.7972E+01 1.8684E+02 1.2616E+02 
8.1391E-01 3.9599E-01 -4.6865E-01 1.2882E+00 8.6985E-01 

15 9.7858E+01 
6.7471E-01 

4.6599E+01 -3.2622E+01 
3.2129E-01 -2.2492E-01 

1.3050E+02 
8.9979E-01 

1.6607E+02 
1.1450E+00 
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16 4.5831E+02
3. 1599E+00

17 4.4189E+02
3.0467E+00

18 2.7609E+01
1.9036E-01

19 1.7376E+02
1. 1981E+00

20 1.1407E+02
7.8651E-01

21 -1.3261E+01
-9.1433E-02

22 9.3554E+01
6.4503E-01

23 2.2532E+02
1.5535E+00

24 2.4549E+01
1.6926E-01

25 1.1863E+02
8.1795E-01

1. 1730E+02
8.0879E-01

1. 1959E+02
8.2453E-01

-1.3914E+01
-9.5932E-02

2. 5883E+01
1.7846E-01

2.3382E+01
1. 6122E-01

-6.2160E+01
-4.2858E-01

-1.0314E+02
-7.1109E-01

1.0320E+02
7. 1155E-01

-5.3954E+00
-3.7200E-02

1. 1,105Ei-01

-7.4119E+01

-5.1103E-01

-6.6743E+01
-4.6018E-01

-7.2232E+01

-4.9802E-01

-1.7110E+01
-1.1797E-01

-1.2356E+00
-8.5190E-03

-4.2426E+02
-2.9252E+00

-5.9014E+02
-4.0689E+00

-3. 847E+01

5.3200E+02 4.5226E+02
3.6680E+00 3.1182E+00

5.1088E+02 4.8176E+02
3.5224E+00 3.3216E+00

9.9618E+01 1.7590E+01
6.8684E-01 1.2128E-01

1.7670E+02 1.0'976E+02

1.2183E+00 7'5 6 7;98 -0 1

1.5714E+02 7\5320E-oo
1.0835E+00 5 ,31Eo01

4. 110 0 E\÷02 3.9548E+02>

4\2 878 E>&Oo. 361/68E+00

2. 419 6E+~Q2.--2. 092 0E+02
-1-6682E+00 1.4424E+00

... /ý--..l356*E+o2 8.80o20E+01
9.2'0'85E-01 6.0688E-01

1.3354E+02 6.9101E+01
9.2071E-01 4.7643E-01
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16 4.5831E+02 1.1730E+02 -7.4119E+01 5.3200E+02 4.5226E+02 
3.1599E+00 8.0879E-01 -5.1103E-01 3.6680E+00 3.1182E+00 

17 4.4189E+02 1.1959E+02 -6.6743E+01 5.1088E+02 4.8176E+02 
3.0467E+00 8.2453E-01 -4.6018E-01 3.5224E+00 3.3216E+OO 

18 2.7609E+01 -1.3914E+01 -7.2232E+01 9.9618E+01 1.7590E+Ol 
1.9036E-01 -9.5932E-02 -4.9802E-01 6.8684E-01 1.2128E-01 

19 1.7376E+02 2.5883E+01 -1.7110E+01 1.7670E+02 1.0976E+02 
1.1981E+00 1.7846E-01 -1.1797E-01 1.2183E+00 <7(56V 1 

20 1.1407E+02 2.3382E+01 -1.2356E+00 1.5714E+02 7~5320E+Ol 

7.8651E-01 1.6122E-01 -8.5190E-03 /' / 
1.0835E+00~1~31E-0~ 

21 -1.3261E+01 -6.2160E+01 -4.2426E+02 4.110~Q.2 3 .9"~'-0~> 
-9.1433E-02 -4.2858E-01 -2. 9252E+00 2~8.337E+00,\' 72167E+0D 

22 9.3554E+01 -1.0314E+02 -5. 9014E+OQ <6. 2~E+02 5. 24~7E+02 
6.4503E-01 -7.1109E-01 -4. 0689E{t 4~878E:;:0.oA. 6Jk8E+00 

23 2.2532E+02 1.0320E+02 -3. 847~E+0~ 2. 4~E+_0.2.......-"'/o920E+02 
1.5535E+00 7 .1155E-01 -2~6529E-01-.....;L .. 6682E+00 1.4424E+00 

24 2.4549E+01 -5.3954E+00<:1.~E+02~~02 8.8020E+01 
.~ I / 

1.6926E-01 -3. 7200E~02 -7. 5159E-Oil 9. 2'C'),85E-01 6.0688E-01 

25 1.1863E+02 1 . "'~"01 \ . ~+0)1 . 33 54E+02 6.9101E+01 
8.1795E-Ol 

/ .r'-. > I ~ 
4.7643E-01 7.65V 2 $ .. 0334E-~} 9. 2071E-01 
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Table 2-310. Load Case 222, Lateral 5g Vibration Inertia Load,
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 2.0099E+01 1.1283E+01 -7.2002E+00 2.5224E+01 5.5432E+00
1.3858E-01 7.7791E-02 -4.9644E-02 1.7391E-01 3.8'21 §02

2 4.3692E+01 8.7657E+00 -5.7767E+00 5.3837E+01 5.0372.E+00/"
3.0125E-01 6.0437E-02 -3.9829E-02 3.7120E-0,1 3\4731E-02

3.8323E+01 1.4672E+01 -8.5831E+00 1.7410E+02 5,719'9E+010>
2.6422E-01 1.0116E-01 -5.9179E-02 1.2004E+00 3.9437E-01

4 7.4513E+01 1.6930E+01 5.5913E+00 6871'4E+01 2.1692E+01
5.1375E-01 1.1673E-01 3.8550E-012 4.7377E-0 1.96E-01

5 1.9184E+01 1.0742E+01 -6.6199E+010 2.4655E+0 6.61E+00
1.3227E-01 7.4061E-02 -4.564E-O2 1.6999E @-I4.4575E-02

6 4.2556E+01 8.2436E+00 -909LE+00 5.2404E+01 5.4267E+00
2.9342- 5.6838E-02 -4.0747E-02--3_1,Ioi\E-01 3.7416E-02

7 1.0673E+02 4.413,7E+00-3.9036E+0 1.2751E+02 8.3916E+00
7.3589E-01 3.0432.E--,02 -2.6914,E-01 8.7916E-01 5.7858E-02

1.2556E+02 1437'E+01 -2.2509EE-01 1.6139E+02 3.4805E+01
8.6571E-01 1\4780E-Q7---1,.551,9E-01 1.1128E+00 2.3997E-01
9 9.01'El+O 3.7305 -701.-7.1314E-01 9.3226E+01 5.7908E+01

6.2130E-01 2-,5721E-01 4.9170E-03 6.4277E-01 3.9926E-01

10 1. 06485+02 1.34045+01 -2.2403E+01 1.2872E+02 6.0458E+01
7.3416E-0 I 9,2'•1/7E-02 -1.5446E-01 8.8751E-01 4.1684E-01

11 1.2292E+02 1.6991E+01 -2.9002E+01 1.5192E+02 6.8676E+01
\\8.47,49E-01 1.1715E-01 -1.9996E-01 1.0475E+00 4.7350E-01

"12 1 0475E+02 1.1530E+01 -2.1165E+01 1.2592E+02 5.9276E+01
7.222,6E-01 7.9496E-02 -1.4593E-01 8.6819E-01- 4.0870E-01

13 6.86E+01 3.8749E+01 -1.3463E+01 1.0665E+02 1.0477E+02
4.7357E-01 2.6717E-01 -9.2825E-02 7.3536E-01 7.2238E-01

14 8.1504E+01 1.2726E+01 -2.7565E+01 1.0194E+02 1.1519E+01
5.6195E-01 8.7740E-02 -1.9006E-01 7.0283E-01 7.9418E-02

15 9.2024E+01 3.2630E+00 -2.4102E+01 1.1615E+02 3.1983E+01
6.3449E-01 2.2498E-02 -1.6618E-01 8.0080E-01 2.2052E-01

2-656 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-310. Load Case 222, Lateral5g Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-1658 

Stres~ (psi/MPa) 

Location Pm Pb 

I 2-656 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2.0099E+Ol 1.1283E+Ol -7.2002E+00 2.5224E+Ol 5.54J2E+00 
/ 

1.3858E-Ol 7.7791E-02 -4.9644E-02 1.7391E-Ol 3.8219E-02 

4.3692E+Ol 8.7657E+00 -5.7767E+00 5.3837E+Ol ~03+:~)00 
3.0125E-Ol 6. 0437E-02 -3. 9829E-02 3. 712~O'\3'.~lE-02 

3.8323E+Ol 1.4672E+Ol -8. 5831E+00 1.7410E+02 5,. 719'9E+~ 
2.6422E-Ol 1.0116E-Ol -5. 9179E-02 1. 2004E~QO 3 :9-437'E~ 

7.4513E+Ol 1.6930E+Ol 5.5913E+00~~+0~.1~2E+Ol 
5.1375E-Ol 1.1673E-Ol 3. 8557012 'i~77E~,=_/}. 4956E-Ol 

1.9184E+Ol 1.0742E+Ol -6. 619\9E+OP 2. 465SE+01

J
6. ~51E+00 

1.3227E-Ol 7. 4061E-02 -4. 5643E-OQ 1. 6999E~'0-~:~~5E-02 
4.2556E+Ol 8.2436E+00 ~91E+0~01 5.4267E+00 
2.9342E-Ol 5.6838E-02~~:~~·47E-02~3~/tE-Ol 3.7416E-02 

1.0673E+02 4. 4B~'3~.;36E~01 1.2751E+02 8. 3916E+00 
/ '" 7.3589E-Ol 3. 0432.Eh02 -2. 6914'E-Ol 8. 7916E-Ol 5. 7858E-02 

1.2556E+02 ~14~E~1 ~+01 1.6139E+02 3.4805E+Ol 
8. 6571E-Ol l'-.~OE-O-l~-'L 551.9E-Ol 1.1128E+00 2. 3997E-Ol 

9. 01 .. 1~0.1 3. 730'5E+~)7 ~4E-Ol 9. 3226E+Ol 5. 7908E+Ol 
/ ............ "-

6 .\30E-Ol 2-"'~V-.4. 9170E-03 6.4277E-Ol 3. 9926E-Ol 

1.06~8~ 1.3404E+Ol -2.2403E+Ol 1.2872E+02 6.0458E+Ol 
\ ~~.~~) / 

11 1.2292E+02 1.6991E+Ol -2.9002E+Ol 1.5192E+02 6.8676E+Ol 

7'341\E_~oq 9/2~~nE-02 -1.5446E-Ol 8.8751E-Ol 4.1684E-Ol 

~;3: 4'7,49E\01 1.1715E-Ol -1.9996E-Ol 1.04 75E+00 4. 7350E-Ol 

1,2 \\0~ ~02 1.1530E+Ol -2.1165E+Ol 1.2592E+02 5. 9276E+Ol 
~ ~ 7\ 222.6"E-Ol 7.9496E-02 -1.4593E-Ol 8.6819E-Ol' 4.0870E-Ol '- ~~> 6~686E+Ol 3.8749E+Ol -1.3463E+Ol 1.0665E+02 1.0477E+02 

4.7357E-Ol 2.6717E-Ol -9.2825E-02 7.3536E-Ol 7.2238E-Ol 

14 8.1504E+Ol 1~2726~+01 -2.7565E+Ol 1.0194E+02 1.1519E+Ol 
5.6195E-Ol 8.7740E-02 -1.9006E-Ol 7.0283E-Ol 7.9418E-02 

15 9.2024E+Ol 3.2630E+00 -2.4102E+Ol 1.1615E+02 3.1983E+Ol 
6.3449E-Ol 2.2498E-02 -1.6618E-Ol 8.0080E-Ol 2.2052E-Ol 

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

• 

• 

• 



16 1.1736E+02
8. 0914E-01

17 1.0748E+02
7. 4103E-01

18 8.7783E+01
6.0524E-01

19 5.4965E+01
3.7897E-01

20 6.4185E+01
4.4254E-01

21 9.7196E+01
6.7014E-01

22 1.0077E+02
6.,9479E-01

23 1.1366E+02
7.8368E-01

24 6.2115E+01
4.2827E-01

25 5.6217E+01
3.8761E-01

1. 3045E+01
8.9945E-02

6. 2880E+00
4.3355E-02

5. 7321E+00
3. 9521E-02

4. 9951E+00
3. 4440E-02

9 .3191E+00
6.4253E-02

2. 0433E+01
1.4088E-01

6. 8215E+00
4.7033E-02

8. 4054E+00
5.7953E-02

3.2178E+00
2 .2186E--02

2 . 840ý9E00

-3 . 6974E+01

-2. 5492E-01

-3. 8256E+01
-2. 6376E-01

-8.7197E+00
-6. 0120E-02

-3.8330E+01
-2. 6428E-01

-2. 2050E+01
-1. 5203E-01

-4. 5157E+00
-3. 1135E-02

-4.2386E+0I
-2. 9224E0/oI

-4. 611(E+0o1

1.5329E+02 3.7934E+01
1.0569E+00 2.6155E-01

1.2860E+02 7.6202E+00
8.8670E-01 5.2540E-02

9.6462E+01 7.5958E+00
6.6508E-01 5.2371E-02

9.3697E+01 2.6'635E+01
6.4602E-01 16 '3 6~4-E-\0 1

<
8.8004E+01 \7045E+0
6.0677E-0)1: 1 1'7ý52E -0,1

1.0167E,02 1.2132E+0
\ \>

<.0096E 01 8.36,45E-0o2

\1 3125E+02 1 6326E+01
9M49 7 E20-1-A 1.12"56E-01

1. 2653E+-02..-8/.9129E+00
-8-.7238E-01 6.1452E-02

;.379 5*+01 2.8704E+01
5.7'7'75E-01 1.9791E-01

S8.2873E+01 2.1215E+01
5.7139E-01 1.4627E-01
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16 1.1736E+02 1.3045E+01 -3.6974E+01 1.5329E+02 3.7934E+01 
8.0914E-01 8.9945E-02 -2.5492E-01 1.0569E+00 2.6155E-01 

17 1.0748E+02 6.2880E+00 -3.8256E+01 1.2860E+02 7.6202E+00 
7.4103E-01 4.3355E-02 -2.6376E-01 8.8670E-01 5.2540E-02 

18 8.7783E+01 5.7321E+00 -8.7197E+00 9.6462E+01 7.5958E+00 
6.0524E-01 3.9521E-02 -6.0120E-02 6.6508E-01 5.2371E-02 

19 5.4965E+01 4.9951E+00 -3.8330E+01 9.3697E+01 2 .. 6'635E+01 
3.7897E-01 3.4440E-02 -2.6428E-01 6.4602E-01 Y.836'4~01 

< V 
20 6.4185E+01 9.3191E+00 -2.2050E+01 8.8004E+01 1~7045E+01 

4.4254E-01 6.4253E-02 -1.5203E-01 6.0677E<0~~-~ 
21 9.7196E+01 2.0433E+01 -4.515 7E+0 0 1. 0 16~~2 1. ~ 3 2E,\ 0 ~> 

6.7014E-01 1.40i38E-01 -3 .1135E-02 <~El~E-01,\' 36'~5E-02 

22 1.0077E+02 6.8215E+00 -4.2386E+Ol1 i. 3125E~02 1.6326E+01 
6.9479E-01 4.7033E-02 -2. 9224Et O!1 9~0497E-(nA .12'~6E-01 

~ I . ~ / 
23 8.4054E+00 1.1366E+02 -4.6116E+0~ 1.2653E~Q2~8.9129E+00 

7.8368E-01 5.7953 E-02 -3~ 79 6E- 01----8'.723 8E- 01 6.1452E-02 

(~\ .~ 
24 6.2115E+01 2.8704E+01 3. 2178E+00 -2.1543E+Oil~3795'E+01 

~. I / 4.2827E-01 2.2186E~02 -1.4853E-Oil 5.77'75E-01 1.9791E-01 

25 5.6217E+01 2. 8~~0\. 6634E+0~8. 2873E+Ol 2.1215E+01 
3.8761E-01 Y.958,7E-02 -/J-. 8363~} 5. 7139E-01 1.4627E-01 

V 
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Table 2-311. Load Case 223, Vertical 1Og Vibration Inertia Load,
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma2 Sigma_3 Pm Pb
1 5.8560-+02 3.3733E+01 -4.6136E+02 1.0470E+03 5-0768-+02

4.0375E+00 2.3258E-01 -3.1810E+00 7.2185E+00 3.500ý4E+00

2 5.6006E+02 8.4931E+01 -1.5034E+02 2.4887E+03 1.0859E)03

3.8615E+00 5.8558E-01 -1.0365E+00 1.7159E+0, 7\4869E+00

3 3.3114E+03 4.5643E+02 -3.6079E+02 3.76285+03 \.582'2E+03\oo
2.2832E+01 3.1470E+00 -2.4875E+00 2.5943E+91 1.CO.909'O1

4 1.9041E+02 8.5183E+01 -1.0286E+02 2.70144E+02 i.5243E+02
1.3128E+00 5.8731E-01 -7.0922E-011 1.8644'5+0 '01OE+OO

5 4.7189E+02 3.2912E+01 -3.7265E+02 8.4454E+02 4/1586E+02

3.2536E+00 2.2692E-01 -2.569:4E+00 5.8229EFOG 2.8672E+00

6 4.1898E+02 8.15611E+01 -3.724ý2501 1ý.7181ýE+03 7.8726E+02

2.8888E+00 5.9027E-01<-2 .5678E-01!--1--184,6E±01 5.4280E+00

7 1.1529E+03 8.24,82E-01 -5.62'58E+02 4.2715E+03 2.9654E+03/ ' \ •

7.9492E+00 5.6869E--,03 -3.8789E5+00 2.9451E+01 2.0446E+01

8 1.8186E+03< 5.60815)+02 -4.2452E4-02 5.5452E+03 3.4908E+03N /
1.2539E+01 3\8667E+00-0-2927,0E+00 3.8233E+01 2.4068E+01

9 8.81,81E+2 1.9596E+02 ,3.8264E+02 3.0433E+03 1.4739E+03
6./98E+0022.351 00 .6382E+00 2.0983E+01 1.0162E+01

10 1.40+03 3.7027E+02 -9.8156E+02 1.0339E+03 2.2906E+02

7.2669E+0,0 2ý/552-9E±O -6.7676E+00 7.1284E+00 1.5793E+00

11 1.2574E+03 2.7146E+02 -1.4223E+03 1.3860E+03 2.7663E+02
8.ý6,92E\-00 1.8717E+00 -9.8066E+00 9.5562E+00 1.9073E+00

S212 9.4085E+02 -2.9145E+02 -1.2291E+03 1.2070E+03 2.5213E+02
6\486,9E+00 -2.0095E+00 -8.4745E+00 8.3221E+00 1.7384E+00

3 -5.947E+02 -1.0999E+02 -5.6691E+02 1.3522E+03 5.8489E+02
3.5127E+00 -7.5833E-01 -3.9087E+00 9.3234E+00 4.0327E+00

14 3.0677E+02 -1.1209E+02 -2.9362E+02 9.5936E+02 7.3250E+02
2.1151E+00 -7.7283E-01 -2.0244E+00 6.6145E+00 5.0504E+00

15 1.5139E+02 1.0077E+01 -3.8297E+02 5.5010E+02 4.9211E+01
1.0438E+00 6.9480E-02 -2.6405E+00 3.7928E+00 3.3930E-01
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Table 2-311. Load Case 223, Vertical 10g Vibration Inertia Load, 
Normal Conditions of Transport - Model AOS-16S8 

Stress (psi/MPa) 

Location Pm Pb 

I 2-658 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

5.8560E+02 3.3733E+01 -4.6136E+02 1.0470E+03 5.0}68E+02 
4.0375E+00 2.3258E-01 -3.1810E+00 7.2185E+00 3.5004E+00 

5.6006E+02 8. 4931E+01 ~1. 5034E+02 2 .4887E+03 (.08'~)03 
3.8615E+00 5. 8558E-01 -1.0365E+00 1. 715{O.\7'.~9E+00 

3.3114E+03 4.5643E+02 -3.6079E+02 3.7628E+03 ~.582QE+:~ 
2.2832E+01 3 .1470E+00 ~2 .4875E+00 2. 5943E'cQ\1 :o.909~ 

1.9041E+02 8.5183E+01 -1.0286E+02~4~E+02 1.5~3E+02 
1.3128E+00 5.8731E-01 -7.092~OI 1~44~~1.~ioE+00 

4.7189E+02 3. 2912E+01 -3. 726'\5E+OQ 8. 445,4E+02 4/.1586E+02 
I ........../ 

3.2536E+00 2.2692E-01 -2.569fE+00 5.8229E~BB~2.8672E+00 

4.1898E+02 8.5611E+01~4fE+0~03 7.8726E+02 

2.8888E+00 5. 9027E-01 -~78E~-0il.""--.1'~'6E+01 5 .4280E+00 

1.1529E+03 8. 248~.5. 62'58E+02 4. 2715E+03 2. 9654E+03 
,/ \ '\. 

7. 9492E+00 {.5. 68(,E--.03 ~E+OO 2. 9451E+01 2. 0446E+01 

1.8186E+03 5.6081E~2 -4.2452E~02 5.5452E+03 3.4908E+03 
,/ 

1. 2539E+01, 3'.~7E+OO--'2.~OE+00 3. 8233E+01 2. 4068E+01 

8. 81.8~02 1. 959'6E+~.3. 8264E+02 3. 0433E+03 1.4739E+03 
6. 0798E+00-..........1' .. 3511E:.+,~~/!2. 6382E+00 2. 0983E+01 1.0162E+01 

1. ~~O~ 3. ~02 -9. 8156E+02 1.0339E+03 2. 2906E+02 
7 . 266\E+~0'O 2/5'52,9E+00 -6. 7676E+00 7.1284E+00 1.5793E+00 

11 1.2574E+03 2.7146E+02 -1.4223E+03 1.3860E+03 2.7663E+02 
~ 66.92E\00 1. 8717E+00 ~9. 8066E+00 9. 5562E+00 1. 9073E+00 

1~ 9.4~~02 -2.9145E+02 -1.2291E+03 1.2070E+03 2.5213E+02 
~ ~ 6\ 486.%:+00 -2. 0095E+00 -8. 4745E+00 8. 3221E+00 1.7384E+00 '\. ~~> 5~947E+02 -1.0999E+02 -5.6691E+02 1.3522E+03 5.8489E+02 

3.5127E+00 -7.5833E-01 -3.9087E+00 9.3234E+00 4.0327E+00 
, 

14 3.0677E+02 -1.1209E+02 -2.9362E+02 9.5936E+02 7.3250E+02 
2.1151E+00 -7.7283E-01 -2.0244E+00 6.6145E+00 5.0504E+00 

15 1.5139E+02 1.0077E+01 -3.8297E+02 
1.0438E+00 6.9480E-02 -2.6405E+00 

5.5010E+02 4.9211E+01 
3.7928E+00 3.3930E-01 
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16 4.5631E+02
3. 1461E+00

3.8031E+01 -3.3391E+02
2.6222E-01 -2.3022E+00

2.1218E+03 1.0910E+03
1.4629E+01 7.5222E+00

17 3.2190E+02
2 .2195E+00

18 6.4086E+01
4.4186E-01

19 2.5094E+02
1.7302E+00

20 1.6388E+02
1.1299E+00

21 2.9393E+02

2.0266E+00

22 4.6239E+02
3.1880E+00

23 3.0543E+02
2.1059E+00

24 7.3142E+01
5.0430E-01

-5.7277E+01

-3.9491E-01

9.2798E+00
6.3982E-02

5. 4346E+01
3. 7470E-01

3.2949E+01
2 .2717E-01

1 .3618E+02
9 .3890E-01

1.2726E+02
8. 7742E-01

1.6120E+02
1. 1115E+00

7.7595E+00

5.3500Eý-02

-2. 8764E+02
-1. 9832E+00

-5. 0761E+01
-3. 4999E-01

-2.2520E+02
-1. 5527E+00

-1. 5767E+02
-1. 0871E+00

-5. 4979E+01
-3.7907E-01

1. 7778E+Oil
1. 2257E-*0'1,

-2 . 0073E+0o2

2.3060E+03 7.6076E+02
1.5900E+01 5.2453E+00

1.1327E+02 9.1293E+01
7.8096E-01 6.2945E-01

4.9758E+02 4.2757E+02
3.4307E+00 2<9480o•E+'oo

2.9208E+02 493681E+02

7\ \
2.0138E+00 32.4254E+00

3.4891E\+02 3.894E+02
< \2<'4056E+00 2 .64N02E+O00

<\4.4\461E+02 S.368E+01
3>'Q6 5 5E+a.0-/ 6.4 6/0 2E-01

5. 0616E-+-0.2--8 . 3755E+02
-3-.4898E+00 5.7747E+00

1.1ý605*E+02 4.3569E+01
8.0'0i1E-01 3.0039E-'01

25 1.1322E+02 -2.6"758E. 01 -2.456%E+02 3.6422E+02 1.5799E+02
7.8063E-01 -1+0844'9E-01 -0.6936E+0 2.5112E+00 1.0893E+00
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16 4.5631E+02 -3.8031E+01 -3.3391E+02 2.1218E+03 1.0910E+03 
3.1461'E+00 -2.6222E-01 -2.3022E+00 1.4629E+01 7.5222E+00 

17 3.2190E+02 -5.7277E+01 -2.8764E+02 2.3060E+03 7.6076E+02 
2.2195E+00 -3.9491E-01 -1.9832E+00 1.5900E+01 5.2453E+00 

18 6.4086E+01 9.2798E+00 -5.0761E+01 1.1327E+02 9.1293E+01 
4.4186E-01 6.3982E-02 -3.4999E-01 7.8096E-01 6.2945E-01 

19 2.5094E+02 5.4346E+01 -2.2520E+02 4.9758E+02 4.2757E+02 
1.7302E+00 3.7470E-01 -1.5527E+00 3.4307E+00 2(948'OUOO 

20 1.6388E+02 3.2949E+01 -1.5767E+02 < V 2.9208E+02 ~~681E+02 

1.1299E+00 2.2717E-01 -1.0871E+00 /."- / 
2. 0138E+00~ ~254E+O'O 

21 2.9393E+02 1.3618E+02 -5.4979E+Ol 3. 4B9~O,2 3. B.('~"O~) 
2.0266E+00 9.3890E-01 -3. 7907E-01 2~4~E+00,,\' 64IrE+OD 

22 4.6239E+02 1.2726E+02 1. 7778E+Ol1 <4. 4461EZ02 9. 3698E+01 
3.1880E+00 8.7742E-01 1. 2257E(0!1 3~0655E+0,O~6. 46102E-01 

23 3.0543E+02 1.6120E+02 -2. 007r:E+0~ 5. 0~E+_0.2.--"""~755E+02 
2.1059E+00 1.1115E+00 -1~ 840E+00--J_. 4898E+00 5.7747E+00 

7.7595E+OO<:~E+O~~~02 24 7.3142E+01 4.3569E+01 
5.0430E-01 5.3500E;o-02 -3.023 7E- Oll.. 8. O'O'l1E-01 3.0039E-01 

/ '\ ~. 25 1.1322E+02 -2.6'758E.:I-01 -2. 456i±E+02 3. 6422E+02 1.5799E+02 
7.8063E-01 -JI'84~Jl1 -g_. 6936~~O 2. 5112E+00 1.0893E+00 
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Table 2-312. Load Case 231, 4-ft. Head-On Drop,
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 -1.5328E+01 -1.0868E+03 -2.3483E+02 1.0715E+03 4.98,14E+02

-1.0568E-01 -7.4933E+00 -1.6191E+00 7.3876E+00 3.4345E+00

2 8.2807E+00 -1.3482E+03 72.2751E+ý02 1.3565E+03 38<E)'

5.7093E-02 -9.2956E+00 -1.5686E+00 9.3526E+0,0 2.6644E+00

3 3.0323E+00 -7.4505E+02 9.0550E+00 7.48097E+02\1\.\0471,1E+01

2.0907E-02 -5.1370E+00 6.2432E-02 5.1579E+00 7.2,193'E-b0)2

4 1.5077E+01 -7.1984E+02 -3.7860E+01 <7.492E+02 2.2457E+01
1.o,95o-01 -4.9631E+00 -2.6104E-~o_ .7 0 54 1E-01

5 5.0628E+00 -4.6099E+02 2.3131E+0 4.660,5E+02 6e'5042E+01

.3.4906E-02 -3.1784E+00 1.594r8E-0'1 3.2133Ei-00 -- 4.4845E-01

6 1.7575E+01 -3.41348E+02 n-9.76 .9ýE+00 3ý.61055±:+02 4.5218E+01

1.2118E-01 -2.3682E+00 -6.7358E-02~---2.4894E±00 3.1177E-01

7 7.5783E+02 -2.14,08+03ý -5.6935E5+02 2.8986E+03 3.5335E+03
5.2251E+00 -1.4760E-i-01 -3.9255,E+00 1.9985E+01 2.4362E+01

8 3.90,41E++02 -/116ý0-85+03 -3.5609E4i02 1.5512E+03 2.4142E+03

2.6918E+00 -8\0034E+00-•-2.4551E+00 1.0695E+01 1.6646E501

9 -1.12.59-0.2 -5.9744E+02 -4 0.824E+02 4.8484E+02 6.2774E+02
-7.7631E-01 -- ,l192E±00,-.8147E+00 3.3429E+00 4.3281E+00

10 -9.05.20E-,01 2 3253E+02 -2.7838E+00 2.3162E+02 7.7207E+00
-6.2411E-03 -l/6Eo3/2o00 -1.9194E-02 1.5970E+00 5.3232E-02

11 -3.6913]E-01 -1.7800E+02 -4.1633E+00 1.7763E+02 1.4685E-01

-2.5'4515-03 -1.2272E+00 -2.8705E-02 1.2247E+00 1.0125E-03

•12 - 97.7.566E-02 -1.4440E+02 -4.0315E+00 1.4433E+02 4.3446E-01-5\375.6E-04 -9.9563E-01 -2.7796E-02 9.9510E-01 2.9955E-03

13 -.. 378E±01 -1.5833E+02 3.0080E±01 1.3495E+02 1.3592E+02
-1.6118E-01 -1.0917E+00 2.0739E-01 9.3047E-01 9.3713E-01

14 7.9203E+01 -9.7469E+01 3.9341E+01 1.7667E+02 6.2064E+01
5.4609E-01 -6.7203E-01 2.7125E-01 1.2181E+00 4.2791E-01

15 6.5552E+01 -5.5839E+01 5.7533E+01 1.2139E+02 2.1207E+02
4.5196E-01 -3.8500E-01 3.9668E-01 8.3696E-01 1.4622E+00
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Table 2-312. Load Case 231, 4-ft. Head-On Drop, 
Normal Conditions of Transport - Model AOS-16S8 

Stress (psi/MPa) 

Location Pm Pb 

I 2-660 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-1.5328E+01 -1.0868E+03 -2.3483E+02 1.0715E+03 4.98~4E+02 

-1.0568E-01 -7.4933E+00 -1.6191E+00 7.3876E+00 3.4345E+00 

8.2807E+00 -1.3482E+03 :-2. 2751E+02 1. 3565E+03 ? 86(g:)02 
5.7093E-02 -9. 2956E+00 -1.5686E+00 9. 3526E+.0.0 2,.~4E+00 

3.0323E+00 -7.4505E+02 9.0550E+00 7.480~0~'.047~E+~ 
2.0907E-02 -5.1370E+OO 6. 2432E-02 5 .1579E~t)Q 7 >2'193'E~ 

1.5077E+01 -7.1984E+02 -3.7860E+01 ~9~E+0~2.2~7E+01 ~7 . 34~ " \ I 

1.0395E-01 -4. 9631E+00 -2. 6104E-l 5~71E~1. j84E-01 

5.0628E+00 -4. 6099E+02 2. 31Z.0~ 4. 666.~+02 9/.5042E+01 
3.4906E-02 -3.1784E+00 1.594rE-0~ 3.2133E~00~4.4845E-01 

1.7575E+01 -3. 4348E+02~.9';;E+0~02 4. 5218E+01 
1.2118E-01 -2.3682E+00 -6.7358E-02--2~4E+00 3.1177E-01 

7.5783E+02 -2 '14'O~.5~.;35E~02 2. 8986E+03 3. 5335E+03 
/' \" 

5. 2251E+00 7472E+-D1 ~+OO 1.9985E+01 2. 4362E+01 

3.9041E+02 ~.1608EIo3 -3.56091~02 1.5512E+03 2.4142E+03 
2. 6918E+00 -8,.~4E+0'0~-2_. 455,IE+00 1.0695E+01 1.6646E+01 

-1.125'9E+-0.2 -5. 974'4E+~)4 :::4E+02 4. 8484E+02 6. 2774E+02 
/ .............. " /. -7. \31E-01 -4'",1192E+~-2. 814 7E+00 3. 3429E+00 4. 3281E+00 

-9.0520~/2.~02 -2.7838E+00 2.3162E+02 7.7207E+00 
\ \ . / 

-6.2411E-0-a -1 /6'0-3~E+00 -1.9194E-02 1.5970E+00 5. 3232E-02 

\ I 11 -3.6913E-01 -1.7800E+02 -4.1633E+00 1.7763E+02 1.4685E-01 
~ 5'4.51E''V)1. 22 72E+O 0 - 2.87 a 5E- 02 1. 224 7E+0 a 1. 012 5E- 03 

N -v. 7'9~02 -1.4440E+02 -4. 0315E+00 1.4433E+02 4. 3446E-01 
~ "'" -5\ 315.6'E-04 -9. 9563E-01 -2. 7796E-02 9. 9510E-01 2. 9955E-03 

.~~> ,~~378E+01 -1.5833E+02 3.0080E+01 1.3495E+02 1.3592E+02 
-1.6118E-01 -1.0917E+00 2.0739E-01 9.3047E-01 9.3713E-01 

14 7.9203E+01 -9.7469E+01 3.9341E+01 1.7667E+02 6.2064E+01 
5.4609E-01 -6.7203E-01 2.7125E-01 1.2181E+00 4.2791E-01 

15 6.5552E+01 -5.5839E+01 
4.5196E-01 -3.8500E-01 

5.7533E+01 
3.9668E-01 

1.2139E+02 
8.3696E-01 

2.1207E+02 
1.4622E+00 
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16 1.6287E+02
1. 1229E+00

17 1.7424E+02
1. 2013E+00

18 4.4649E+02
3.0784E+00

19 2.1475E+02
1.4807E+00

20 2.6921E+02
1. 8561E+00

21 3.1076E+02
2. 1426E+00

22 2.1530E+02
1.4844E+00

23 1.7131E+02
1. 1812E+00

24 5.8769E+02
4.0520E+00

25 3.6483E+02
2.5154E+00

-1. 9780E+01
-1.3638E-01

-8. 8778E+00
-6. 1210E-02

1. 3743E+01
9.4753E-02

-2.2437E+02
-1. 5470E+00

-2. 0613E+02
-1. 4212E+00

-5.3394E+02
-3 . 6814E+00

-5. 9964E+02
-4. 1343E+00

-4. 9552E+02
-3 .4165E+00

5. 0974E+01
3 . 5145E:-0.1

5.9/496E+00

8. 2716E+01
5. 7031E-01

1.0097E+02
6.9617E-01

-3.2288E+01
-2.2261E-01

-5.6798E+01
-3.9161E-01

-1.2898E+02
-8.8928E-01

3. 3272E+00
2.2940E-02

-2.2115E+012
/ I-1.5248E+00

-1.9918E+02

1.8265E+02 1.1651E+02
1.2593E+00 8.0329E-01

1.8312E+02 3.6121E+01
1.2625E+00 2.4904E-01

4.3274E+02 3.1231E+01
2.9837E+00 2.1533E-01

4.3912E+02 3.9960E+02
3.0276E+00 2<755-fTh00

<
4.7534E+02 6 0046E+02
3.2773E+00 4.21400E+,0

8. 4470E\+02 1.1I\58E+03>

\ \
5'28240E÷0\0 8 24,48E+0O0

8. 14\94E+ 02 8.911)6E+02,
5'>ý6188E\+ 0.- 6144 3E +0 0

6.6684:E 0.2_-l' .2345E+03

-4.5977E+00 8.5113E+00

5.•3672'E+02 2.1873E+02
3.7'0'05E+00 1.5081E+00

> 3.5888E+02 4.5912E+02
2.4744E+00 3.1655E+00
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16 1.6287E+02 -1.9780E+01 8.2716E+01 1.8265E+02 1.1651E+02 
1.1229E+00 -103638E-Ol 5.7031E-01 1.2593E+00 8.0329E-01 

17 1.7424E+02 -8.8778E+00 1.0097E+02 1.8312E+02 3.6121E+01 
1.2013E+00 -6.1210E-02 6.9617E-01 1.2625E+00 2.4904E-01 

18 4.4649E+02 1.3743E+01 -3.2288E+01 4.3274E+02 3.1231E+01 
3.0784E+00 9.4753E-02 -2.2261E-01 2.9837E+00 2.1533E-01 

19 2.1475E+02 -2.2437E+02 -5.6798E+01 4.3912E+02 3.9'960E+02 
1.4807E+00 -1.5470E+00 -3.9161E-01 3.0276E+00 2(75 5-fE'+'0 0 

2.6921E+02 -2.0613E+02 -1.2898E+02 
< V 

20 4.7534E+02 6~0046E+02 

1.8561E+00 -1.4212E+00 -8.8928E-01 /'- / 
3. 2773E+00~MOOE+0'0 

21 3.1076E+02 -5.3394E+02 3.3272E+00 8.447~2 1.1~EZO~> 
" " 2.1426E+00 -3.6814E+00 2. 2940E-02 5~8240E+00~. 24'48E+OD 

22 2.1530E+02 -5.9964E+02 -2. 2115E+OQ <8 .1~E+02 . 8. 9J6E+02 , 
1.4844E+00 -4.1343E+00 -1. 5248E{OiO 5~6~E:;:00~73E+OO 

23 1.7131E+02 -4.9552E+02 -1. 991(sE+OP 6. 6684'E+_O.2~. 2345E+03 
1.1812E+OO -3.4165E+OO -10373!3E+OO---4 .. 5977E+OO 8.5113E+OO 

5.0974E+Ol~8~E+0~~~02 24 5.8769E+02 2.1873E+02 
4.0520E+OO 3.5145E::o-O,1 3.3200E-OrL 3.7'O'05E+OO 1.5081E+OO 

25 3.6483E+02 5. 9~+00\. ~9.E+O~3. 5888E+02 4.5912E+02 
2.5154E+OO 

/ /"', I ~ 
3.1655E+OO 4.10V 2 g_. 5885E+~O 2.4 744E+OO 
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Table 2-313. Load Case 232, 30-ft. Head-On Drop Impact Test, Normal Conditions,
Normal Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 PM Pb.

1 -5.3589E+01 -3.8128E+03 -8.1400E+02' 3.7592E+03 1.7416E+03

-3.6948E-01 -2.6289E+01 -5.6123E+00 2.5919E+01 1.2008E+01

2 2.9106E+01 -4.7125E+03 -7.8313E+02 4.7416E+03 13<32,E)03

2.0068E-01 -3.2492E+01 -5.3995E+00 3.2692E+Ocl 9\ý1924E+00

3 1.0558E+01 -2.6737E+03 3.1340E+01 2.6842<E±03\4,.\020'2E+01

7.2798E-02 -1.8434E+01 2.1608E-01 1.8507E+01 2.7718E-01

4 5.1548E+01 -2.5964E+03 -1.3754E+02 "2,6479E+03 8.1897E+01
3.5541E-01 -1.7901E+01 -9.4833E-(0'1 I.8257E-+01 5.6466E-U1

5 1.9029E+01 -1.7292E+03 1.0463E+0 I.742E+\0'3 2.4464E+ .02
1.3120E-01 -1.1922E+01 7.213\7E-01 1. 2 05 EO-l 1.6867E+00

6 6.8413E+01 -1.3872E+03 -4.77'12E+01 1ý.4556ýE+03 1.3845E+02
4.7169E-01 -9.5646E+Co-•3.2896E-0o1--l-ýo003,6E+01 9.5458E-01

2.6399E+03 -7.3981E+03 -,1.94'57E+03 1.0038E+04 1.2241E+04
1.8201E+01 -5.1008E+,01 -1.3415,E+01 6.9209E+01 8.4396E+01

8 1.3652E+03 -4.0179.E+03 -1.2151E0I-03 5.3830E÷03 8.3717E+03\ /
9.4124E+00 -2.7.702E+0"I7-,8.378,E+00 3.7115E+01 5.7721E+01

9 -4.16-5'0E-+02 -2.089\3E+0\3 -J.41.20E+03 1.6728E+03 2.1514E+03

-2.8716E+00 -1-24405E901 .7357E+00 1.1534E+01 1.4833E+01

10 -3.34,57E-i-O -8.4685E+02 -1.0799E+01 8.4351E+02 2.7021E+01\ \ / /,

-2.3068E-0,2 -5/83.8,8E+00 -7.4456E-02 5.8158E+00 1.8630E-01

11 -1.58321E+00 6 7331E+02 -1.6293E+01 6.7172E+02 5.0604E-O1.
-1.09165-02 -4.64235+00 -1..1234E-01 4.6314E+00 3.4890E-03

.12 -i7.5,818- -5.9588E+02 -1.7722E+01 5.9512E+02 2.8948E+00
-5\227ý5E-03 -4.1084E+00 -1.2219E-01 4.1032E+00 .1.9959E-02

1 3 -11)0546E+02 -7.3327E+02 7.0266E+01 6.2781E+02 5.2596E+02

-7.2710E-01 -5.0557E+00 4.8446E-01 4.3286E+00 3.6264E+00

14 2.8147E+02 -4.0222E+02 1.1507E+02 6.8369E+02 2.9360E+02
1.9407E+00 -2.7732E+00 7.9339E-01 4.7139E+00 2.0243E+00

15 2.1218E+02 -3.1219E+02 1.7945E+02 5.2436E+02 9.1244E+02
1.4629E+00 -2.1525E+00 1.2373E+00 3.6154E+00 6.2910E+00
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Table 2-313. Load Case 232, 30-ft. Head-On Drop Impact Test, Normal Conditions, 
Normal Conditions of Transport - Model AOS-16S8 

Stress (psi/MPa) 

Location Pm Pb. 

I 2-662 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-5.3589E+Ol -3. 8128E+03 -8.1400E+02' 3.7592E+03 1.74a:6E+03 
-3.6948E-Ol -2.6289E+Ol -5.6123E+00 2.5919E+Ol ~~08E+Ol 

2.9106E+Ol -4.7125E+03 -7.8313E+02 4.7416E+03 ~.33~g)03 
2.0068E-Ol -3.2492E+Ol -5.3995E+00 3.269:?O~'.~4E+OEl 

1.0558E+Ol -2. 6737E+03 3.1340E+Ol 2. 6842E+03 i1". 020'2E+~~ 
7.2798E-02 -1.8434E+01 2.1608E-01 1.8507E~Ol 2~8£~ 

5.1548E+Ol -2. 5964E+03 -1. 3754E+02 0.7'9E+0~8 .189)7E+Ol , ~2.64) "- \ 
3.5541E-Ol -1.7901E+Ol -9.483~OI 1~57E~~.6466E-Ol 

1.9029E+Ol -1.7292E+03 1.046'\3E+OQ 1.7482E+03 2,1.64E+02 
1.3120E-Ol -1.1922E+Ol 7. 2137E-O~ 1. 2054Ef0-~. 6867E+00 

6.8413 E+ 01 -1.387 2E+03 ~'"2E+0~03 1.384 5E+02 
4.7169E-Ol -9.5646E+00 -3.2896E-0~~~,6E+Ol 9.5458E-Ol 

2.6399E+03 -7. 3~8~'I~'57E~03 1.0038E+04 1.2241E+04 
/- . , "-

I. 8201E+Ol 710(8+,01 ~E+Ol 6. 9209E+Ol 8. 4396E+Ol 

1.3652E+03 ~.0179.E!a3 -1.2151J'+03 5.3830E+03 8.3717E+03 

9. 4124E+00 -2,.~2E+~.8_~~E+00 3. 7115E+Ol 5. 7721E+Ol 

-4.16.5'OE+-02 -2. 089~E+03 -,1.4120E+03 1, 6728E+03 2.1514E+03 
/ -......... "- /, 

-2. \16~1'-.~~-9. 7357E+00 1.1534E+Ol 1.4833E+Ol 

-3. 3457E-f.00/-8. 4685E+02 -1.0799E+Ol 8. 4351E+02 2. 7021E+Ol 
\ \ / 

-2.306,\E-0-Z -5/83·8,8E+00 -7. 4456E-02 5. 8158E+00 1.8630E-Ol 

11 ~.~: ,-832~\00 (..7331E+02 -1.6293E+01 6. 7172E+02 5. 0604E-01 
\~09'16E-V-4. 6423E+00 -1.1234E-Ol 4. 6314E+00 3. 4890E-03 

1'-2 -v . 5.8~01 -5. 9588E+02 -1.7722E+Ol 5. 9512E+02 2. 8948E+00 

~ -S\ 2"7.s-E-03 - 4 .10 84E+00 -1. 2 219E- 01 4. 1032 E+O 0 1. 99 59E- 02 

13> '1~546E+02 -7.3327E+02 7.0266E+Ol 6.2781E+02 5.2596E+02 
-7.2710E-Ol -5.0557E+00 4.8446E-Ol 4.3286E+00 3.6264E+00 

14 2.8147E+02 -4.0222E+02 1.1507E+02 6.8369E+02 2.936DE+02 
1.9407E+00 -2.7732E+00 7.9339E-Ol 4.7139E+00 2.0243E+00 

15 2.1218E+02 -3.1219E+02 1.7945E+02 5.2436E+02 9.1244E+02 
1.4629E+00 -2.1525E+00 1.2373E+00 3.6154E+00 6.2910E+00 
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16 4.9562E+02
3.4172E+00

17 5.0220E+02
3.4626E+00

18 1.5163E+03
1.0454E+01

19 7.2047E+02
4.9675E+00

20 9.0643E+02
6.2496E+00

21 1.0504E+03
7.2422E+00

22 7.5281E+02
5.1904E+00

23 6.0898E+02
4.1988E+00

24 1.6846E+03
1.1615E+01

25 1.2277E+03
8.4650E+00

-1.5442E+02
-1.0647E+00

-6.6834E+01
-4.6081E-01

3.6960E+01
2.5483E-01

-7.6998E+02
-5.3088E+00

-7.0345E+02
-4.8501E+00

-1.8428E+03
-1.2706E+01

-2.0716E+03

-1.4283E+01

2.4478E+02
1.6877E+00

3. 1051E+02
2. 1409E+00

-1.1951E+02
-8.2398E-01

-2.0752E+02
-1.4308E+00

-4.5076E+02
-3.1079E+00

8.0577E+00

5.5556E-02

-7.5505E+02

-5. 2059E+00

6.5005E+02 1.2749E+02
4.4819E+00 8.7902E-01

5.6904E+02 5.4739E+01
3.9234E+00 3.7741E-01

1.4793E+03 1.0619E+02
1.0199E+01 7.3214E-01

1.4905E+03 1.3,510E+03
1.0276E+01 9'314-6Ei00

1.6099E+03 2 0358E+03
1.1100E+01 14o036E+1

2 .8 9 3 2 E\+034. 1098E03>
1'9,9948E+01 2. 83'36E+oi

<2.8244E+03 3.0969E+03
\.9\474E+0-1-,2. 135'3E+01

2 .3255'E+--03---'4 . 2889E+03
-1-.6034E+01 2.9571E+01

1.39 2E + 03 6.1954E+02
1.0'612E+01 4.2716E+00

> 1.2140E+03 1.5514E+03
8.3702E+00 1.0696E+01

-1.7165E+03 -6.871
-1.1835E+01 -4'N73i

1.4540E+02<1.37:
1.0025E*.+0- 9.450

1.3'746Et01 7.64:
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Table 2-314. Load Combination 101, Hot Environment,
Normal Conditions of Transport - Model AOS-165B

Load Cases: 101, 201, 211
100OF Ambient, 2.5 kW Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.63 0.41 0.46 1.04 1.50
4.33 2.83 3.20 7.17 10.37

2 2.52 0.16 0.70 2.68 3.38
17.36 1.10 4.81 18.47 23.28

3 0.51 0.01 0.52 0.53 1.04
3.53 0.10 3.55 3.64 7.19

4 0.65 0.31 1.01 0.96 1.97
4.48 2.15 6.95 6.621 13.57

5 0.62 0.39 0.46 1.01 1\47
4.30 2.67 3.1,7, 6.96 10.1\3

.6 2.57 0.86 0.6 8 .43 4. 1r
/

17.75 5.92 4'>66 23-67 28,33

7 7.24 11.62 - 7.2 18.82 26 09
49.94 80.11 49">i82 13"0.04 179.87

Sm

20.00
137.90

194

>10

.30

12
>10

00
90

66.30
457.12

>10

20.00 66.30
137.90 457.12

6.77

20.00 61.80
137.90 426.10

0.59

8 5.94 .45 21.20 20.00 61.80
.71 146.18 137.90 426.10

1.23

9 .42 6.70 10.12 20.00 61.80
.56 46.23 69.79 137.90 426.10

3.47

1.05 0.55 1.60 20.00 61.80
7.23 3.77 11.00 137.90 426.10

>10

0.00 1.04 0.48 1.52 20.00 61.80
0.01 7.15 3.34 10.49 137.90 426.10

>10

12 0.48 0.04 1.04 0.53 1.56 20.00 61.80
3.34 0.29 7.14 3.63 10.77 137.90 426.10

>10

13 1.61 2.20 1.73 3.81 5.53 20.00 61.80
11.10 15.14 11.91 26.24 38.15 137.90 426.10

6.88

0
, 2-664
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Table 2-314. Load Combination 101, Hot Environment, 
Normal Conditions of Transport - Model AOS-16S8 

Load Cases: 101, 201, 211 
100°F Ambient, 2.5 kW Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

.6 

7 

Pm 

0.63 
4.33 

2.52 
17.36 

0.51 
3.53 

0.65 

Stress (ksi/MPa) 

Pb Q Pm+Pb Pm+Pb+Q 
Sm ~~ 

0.41 0.46 1.04 1.50 20.00 6~.30 

2.83 3.20 7.17 10.37 137.90 457\12 

0.16 0.70 2.68 3.38 2~6~:~ 
1.10 4.81 18.47 23 '?:I8 13~90 45,0 

0.01 0.52 0.53 1.04 120 .. ~6.30 
0.10 3.55 3.64 7.19 ~37.90 457~1~ 

0.31 1.01 0.96~7 ~.30 
~ 1:' "'-4.48 2.15 6.95 6.62, ~.57 n'9'._~457.12 

o . 62 0 . 3 9 0 . 4 6 1. 0 1 1'.~ 7 l2~ . 0 0 6 6 . 3 0 
4 . 30 2 . 67 7;] /) 96 10 . N011 . 90 457 . 12 

2.57 0.86 0.68 ~.43 4.11/ 20.00 66.30 
17.75 5.92 4':-66 23 :'B7~/3'3 137.90 457.12 

7.24 1}~.2~8~ 26.09 20.00 61.80 
4 9 . 9 4 8 0 . 11 49':-8.2 13'0 : ~ ~> 1 7 9 . 8 7 13 7 . 9 0 42 6 . 1 0 

8 4~~~ ~~\>si~~ 1~~:~~ 1~~:~~ 4~~:~~ 
9 ~.~~3.94 ~.42 6.70 10.12 20.00 61.80 

19.08~2~,14~a.56 46.23 69.79 137.90 426.10 

~~9 \ 1;.~ 1.05 0.55 1.60 20.00 61.80 
"'~4 0.43 7.23 3.77 11.00 137.90 426.10 

1~ Q~48 0.00 1.04 0.48 1.52 20.00 61.80 
~;;>3 0.01 7.15 3.34 10.49 137.90 426.10 

12 0.48 0.04 1.04 0.53 1.56 20.00 61.80 

13 

3.34 0 .. 29 

1. 61 
11.10 

2.20 
15.14 

7.14 3.63 

1. 73 3.81 
11. 91 26.24 

10.77 137.90 426.10 

5.53 20.00 61. 80 
38.15 . 137.90 426.10 

o 
MS 

>10 

>10 

>10 

6.77 

0.59 

1.23 

3.47 

>10 

>10 

>10 

6.88 
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14 1.65
11.41

15 1.65
11.37

16 3.29
22.69

17 3.22
22.19

18 3.54
24.39

19 3 .18
21.90

20 2.22
15.31

21 2.26
15.58

22 3.67
25.29

1.66
11.44

1.85
12.78

0.76
5.27

1.55
10.66

5.41
37.28

4.79
33.01

3.65
25.17

3.69
25.43

5.67
39.07

1.79
12.32

2.70
18.61

3.14
21.65

2.71
18.68

0.42
2.87

0.18
1.25

0.13
0.91

0.44
3.02

0.57
3.91

3.31
22.85

3.50
24.15

4.05
27.95

4.76
32.85

8.94
61.67

7.96
54.91

5.87
40.49

5.95
41.01

9.33

5.10
35.17

6.20
42.75

7.19
49.60

7.47
51.53

9.36
64.54

8.15
56.16

6.00
41".39"

6.39

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137/ O,

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

8.05

7.57

5.08

Ill

4.04
426.10

/61. 80
426.10

2.21

Min MS: 0.591, Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 65 
11.41 

1. 65 
11. 37 

3.29 
22.69 

3.22 
22.19 

3.54 
24.39 

3.18 
21. 90 

2.22 
15.31 

2.26 
15.58 

3.67 
25.29 

1. 66 
11.44 

1. 85 
12.78 

0.76 
5.27 

1. 55 
10.66 

5.41 
37.28 

4.79 
33.01 

3.65 
25.17 

3.69 
25.43 

1. 79 
12.32 

2.70 
18.61 

3.14 
21. 65 

2.71 
18.68 

0.42 
2.87 

0.18 
1. 25 

0.13 
0.91 

0.44 
3.02 

3.31 
22.85 

3.50 
24.15 

4.05 
27.95 

4.76 
32.85 

8.94 
61. 67 

7.96 
54.91 

5.87 
40.49 

5.95 
41. 01 

5.10 20.00 61. 80 
35.17 137.90 426.10 

6.20 20.00 
42.75 137.90 

7.19 20.00 
49.60 137.90 

61.80 
426.10 

61. 80 
426.10 

7.47 20.00 61.80 
51.53 137.90 426.10 

9.36 20.00 

8.05 

7.57 

5.08 

6~.~0 

64.54 137.90 <:6.fQ~ 

8.15 20.00 6~.80 2.77 
" "-56 .16 13(/90~26 .1'0 

6.00/120,-?O 6".8~ 4.11 
41. 3 9 B 7 . 9'0 4 2 6':';L.~) J 
6.(9 120. 00~6-1_._8.0/ 4.04 

44 . '0 2 n.q-.~9 0 42 6 . 1 0 

~ ~ 
5 . 67 0 . 57 9 . 3 3 9 . 9 0 ,2.0 . 0 0 /61. 8 0 

3 9 . 07 3 . 91 64-.. 3 6 68 . 27 U 7 ~-./ 426 . 10 
2.21 

Min MS: 0.591, LocatL0 )mbinati~> Pm+pb 
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Table 2-315. Load Combination 102, Cold Environment,
Normal Conditions of Transport - Model AOS-165B

Load Cases: 104, 201, 211
-401F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.63 0.41 0.00 1.04 1.04
4.33 2.83 0.02 7.17 7.18

2 2.52 0.16 0.09 2.68 2.77
17.36 1.10 0.61 18.47 19.07

3 0.51 0.01 0.00 0.53 0.53
3.53 0.10 0.00 3.64 3.(64

4 0.65 0.31 0.09 0.96/\1.05
4.48 2.15 0.60 6.62. 7.23

5 0.62 0.39 0.00 1.01 1\.0l
4.30 2.67 0.0/2 6 96

6 2.57 0.86 0.09 3.243 3.53ý'
17.75 5.92 0.'64 23 167 24/31

7 7.24 11.62 42 8.86\ 24.29
49.94 80.11 37<4.0 13'0-,- 167.44

Sm

20.00
137.90

>10

.00

.63
>10

.00 70.00
.90 482.63

>10

20.00 70.00
137.90 482.63

6.77

20.00 70.00
137.90 482.63

0.59

8 5.94 .45 20.62 20.00 70.00
.71 142.20 137.90 482.63

1.23

4

9 .31 6.70 10.01 20.00 70.00
.79 46.23 69.02 137.90 482.63

3.47

1.40 0.55 1.95 20.00 70.00
9.67 3.77 .13.44 137.90 482.63

>10

0.00 1.40 0.48 1.89 20.00 70.00
0.01 9.66 3.34 13.00 137.90 482.63

>10

12 6.48 0.04 1.40 0.53 1.93 20.00 70.00
3.34 0.29 9.66 3.63 13.29 137.90 482.63

>10

13 1.61 2.20 1.66 3.81 5.46 20.00 70.00
11.10 15.14 11.42 26.24 37.66 137.90 482.63

6.88
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Table 2-315. Load Combination 102, Cold Environment, 
Normal Conditions of Transport - Model AOS-1658 

Load Cases: 104, 201, 211 
-40°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Stress (ksi/MPa) 

Pm+Pb Pm+Pb+Q Sm ~su 

1. 04 ---~~~~ 20. 00 ~t ~ 
7.17 7.18 137.90 482Jb63 

2.68 2.77 2~70.00 
18.47 19.07 B~90 48-2.63 

0.53 0.53 120.~0.00 
3.64 3.64 1137.90 48:2-;-6'3 

Pb Pm Q 

0.63 0.41 0.00 
4.33 2.83 0.02 

2.52 0.16 0.09 
17.36 1.10 0.61 

0.01 0.51 0.00 
0.10 3.53 0.00 

~~ 0.65 0.31 0.09 0.96 1.~5 20.00 lO.OO 
4.48 2.15 0.60 6. 62~. 23 D--3-9-._~482. 63 

o . 62 0 . 3 9 0 . 0 0 1. 0 1 1"~ 1 l2~ . 0 0 7 0 . 0 0 
4 . 30 2 . 67 0 . O~ /) 96 6 . 9'\/1l . 90 482 . 63 

2 . 57 0 . 86 fa 9 ~3. 43 3 . 53:;> 2 0 . 00 70 . 00 
17.75 5.92 0~64 23~~~~ 137.90 482.63 

7 .24 1)-~.4~8.86> 24.29 20.00 70.00 
49.94 ~.11 37~4~~ 167.44 137.90 482.63 

5.94 7\~~'.lB la.45 20.62 20.00 70.00 
40/.92 51.\: V?"9-v92. 71 142.20 137.90 4B2. 63 

9 ~.~~3.94 ~.31 6.70 10.01 20.00 70.00 
i9.08~2~~14~~.79 46.23 69.02 137.90 482.63 

~~9 \ 't.~ 1.40 0.55 1.95 20.00 70.00 
~ ~4 0.43 9.67 3.77 ·13.44 137.90 482.63 

1~ 0~48 0.00 1.40 0.48 1.89 20.00 70.00 
~;;>3 0.01 9.66 3.34 13.00 137.90 482.63 

12 0.48 0.04 1.40 0.53 1.93 20.00 70.00 

13 

3.34 0.29 9.66 3.63 13.29 137.90 482.63 

1. 61 
11.10 

2.20 
15.14 

1. 66 
11. 42 

3.81 
26.24 

5.46 20.00 70.00 
37.66 137.90 482.63 

>10 

>10 

>10 

6.77 

0.59 

1.23 

3.47 

>10 

>10 

>10 

6.88 
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14 1.65
11.41

15 1.65
11.37

16 3.29
22.69

17 3.22
22.19

18 3.54
24.39

19 3.18
2.1.90

20 2.22
15.31

21 2.26
15.58

22 3.67
25.29

1.66
11.44

1.85
12.78

0.76
5.27

1.55
10.66

5.41
37.28

4.79
33.01

3.65
25.17

3.69
25.43

5.67
39.07

0.91 3.31
6.25 22.85

0.75 3.50
5.19 24.15

2.98 4.05
20.53 27.95

2.46 4.76
16.99 32.85

0.84 8.94
5.77 61.67

1.39 7.96
9.61 54.91

1.05 5.87
7.26 40.49

0.99 5.95
6.81 41.01

4.22
29.10

4.26
29.34

7.03
48.48

7.23
49.84

9.78
67.44

9.36

64.52

6.93
47 .75"

6.4

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137/'t3,

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

8.05

7.57

5.08

4.04
63

1.49 - 9.3.
10.28.3

/70.00
482.63

2.21

Min MS: 0.591, Locati/on/7, Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 65 
11.41 

1. 65 
11.37 

3.29 
22.69 

3.22 
22.19 

3.54 
24.39 

3.18 
2.1. 90 

2.22 
15.31 

2.26 
15.58 

3.67 
25.29 

1. 66 
11.44 

1. 85 
12.78 

0.76 
5.27 

1. 55 
10.66 

5.41 
37.28 

4.79 
33.01 

3.65 
25.17 

3.69 
25.43 

0.91 
6.25 

0.75 
5.19 

2.98 
20.53 

2.46 
16.99 

3.31 
22.85 

3.50 
24.15 

4.05 
27.95 

4.76 
32.85 

4.22 20.00 70.00 
29.10 137.90 482.63 

4.26 20.00 70.00 
29.34 137.90 482.63 

7.03 
48.48 

20.00 70.00 
137.90 482.63 

7.23 20.00 70.00 
49.84 137.90 482.63 

o . 84 8 . 94 9 . 78 20 . 00 7 ~.~ 0 

8.05 

7.57 

5.08 

;:~; :i:;; :;:~; :;p~;~~~~~7' 
1.05 - 5.87 6.93/1"">90 9{!.0~ 4.11 
7.26 40.49 47.75 <37. 9-0 482'>6~/. 
0.99 5.95 6 .~4 \20. 00~7-0_._0.0 4.04 

6.81 41 .. 01 ~\2 n-7-._9~.63 

5 . 6 7 1. 4 9 - 9 . 3 3 1 0 . 82 (2_0 . 0 0 /7 0 . 0 0 
39 . 07 10 . 28 64-.-3 6 74 . 63 TI.3 7-:90-/482 . 63 

2.21 

Min MS: 0.591, Locat~ ~mbinati~~pm+Pb 
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Table 2-316. Load Combination 103, Increased External Pressure,
Normal Conditions of Transport - Model AOS-165B

Load Cases: 103, 201, 211
-20°F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.63 0.41 0.00 1.04 1.04
4.33 2.83 0.01 7.17 7.18

2 2.52 0.16 0.07 2.68 2.75
17.36 1.10 0.50 18.47 18.96

3 0.51 0.01 0.00 0.53 0.53
3.53 0.10 0.00 3.64 3.64

4 0.65 0.31 0.07 0.96 1.103
4.48 2.15 0.49 6.62 7.12

5 0.62 0.39 0.00 1.01 1\01

4.30 2.67 0.0/' 6.96 6.9'8

6 2.57 0.86 0.08 43 3.51)/

17.75 5.92 0 '52 23 67 24 19

7.24 11.6'2-- 4.44\ 18.86 23.30
49.94 80.11 30-.-6-0 13'0.04 160.64

Sm

20.00
137.90

194

>10

.00

.63
>10

.00 70.00

.90 482.63
>10

20.00 70.00
137.90 482.63

6.77

20.00 - 70.00

137.90 482.63
0.59

8 5.94 .,3.45 19.32 20.00 70.00
12.71 133.20 137.90 482.63

1.23

9 .70 6.70 9.41 20.00 70.00
.65 46.23 64.88 137.90 482.63

3.47

1.15 0.55 1.69 20.00 70.00
7.91 3.77 11.68 137.90 482.63

>10

0.00 1.15 0.48 1.63 20.00 70.00
0.01 7.90 3.34 11.24 137.90 482.63

>10

12 0.48 0.04 1.15 0.53 1.67 20.00 70.00
3.34 0.29 7.91 3.63 11.54 137.90 482.63

>10

13 1.61 2.20 1.36 3.81 5.16 20.00 70.00
11.10 15.14 9.34 26.24 35.59 137.90 482.63

6.88
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Table 2-316. Load Combination 103, Increased External Pressure, 
Normal Conditions of Transport - Model AOS-16S8 

Load Cases: 103, 201, 211 
-20°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ks{/MPa) 

Loc Pm Pb Pm+Pb Sm Q Pm+Pb+Q ~su 
-------

1 0.63 0.41 0.00 1. 04 1. 04 20.00 90.~ 
137.90 48i\63 4.33 2.83 0.01 7.17 7.18 

2 2.52 0.16 0.07 2.68 2.75 2~0.00 
17.36 1.10 0.50 

3 0.51 0.01 0.00 0.53 0.53 \20.~0.00 
3.53 0.10 0.00 3 . 64 3 . 64 113 7 . 9 0 4 82-;-6-3 

4 0.65 0.31 0.07 ~~ 0.96 1.~3 20.00 }O.OO 
4.48 2.15 0.49 6. 62~ .12 e9~ .. ~482. 63 

0.62 5 0.39 0.00 1. 01 1'.~1 2..e. 00 70.00 
4.30 2.67 0.0,1 (/96 6.9£~)r.90 482.63 

6 2.57 0.86 108 .43 3.517 20.00 70.00 
17.75 5.92 0\52 23 :'O/~/{g 137.90 482.63 

7 7.24 1~.4~8~ 23.30 20.00 _ 70.00 

49.94 80.11 30~6~.04 160.64 137.90 482.63 

\~ V 8 5.94 7.51 5.87 1a.45 19.32 20.00 70,00 

40/.9·2 51\: 79'-./9 2 .71 133.20 137.90 482.63 

9 0.~~3.94 ~.70 6.70 9.41 20.00 70.00 

19. 08~7,.14\J'8. 65 46.23 64.88 137.90 482.63 

(\;~9 O~ 1.15 0.55 1. 69 20.00 70.00 

~4 b>43 7.91 3.77 11. 68 137.90 482.63 

0.48 1. 63 20.00 70.00 1~ 0~48 0.00 1.15 

~)3 0.01 7.90 3.34 11. 24 137.90 482.63 

12 0.48 0.04 1.15 0.53 1. 67 20.00 70.00 
3.34 0.29 7.91 3.63 11. 54 137.90 482.63 

13 1. 61 2.20 1.36 3.81 5.16 20.00 70.00 
11.10 15.14 9.34 26.24 35.59 137.90 482.63 

MS 

>10 

>10 

>10 

6.77 

0.59 

1.23 

3.47 

>10 

>10 

>10 

6.88 
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14 1.65
11.41

15 1.65
11.37

16 3.29
22.69

17 3.22
22.19

18 3.54
24.39

19 3.18
21.90

20 2.22
15.31

21 2.26
15.58

22 3.67
25.29

1.66
11.44

1.85
12.78

0.76
5.27

1.55
10.66

5.41
37.28

4.79
33.01

3.65
25.17

3.69
25.43

5.67
39.07

0.74
5.11

0.62
4.25

2.44
16.80

2.02

13.90

0.68
4.72

1.14
7.86

0.86
5.94

0.81
5.58

1.22
8.41

3.31
22.85

3.50
24.15

4.05
27.95

4.76
32.85

8.94
61.67

7.96
54.91

5.87
40.49

5.95
41.01

9.33

4.06
27.96

4.12
28.39

6.49
44.75

6.78
46.75

9.63
66.39

9.10
62.77

6.73
46 . 43"

6 .r76

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137 AE@.

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

8.05

7.57

5.08

11

4.04
482.63

/70. 00
482 .63

2.21

Min MS: 0.591, Pm+Pb
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• 
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• 

14 1. 65 1. 66 0.74 3.31 4.06 20.00 70.00 8.'05 
11.41 11.44 5.11 22.85 27.96 137.90 482.63 ' 

15 1. 65 1. 85 0.62 3.50 4.12 20.00 70.00 7.57 
11. 37 12.78 4.25 24.15 28.39 137.90 482.63 

16 3.29 0.76 2.44 4.05 6.49 20.00 70.00 5.08 
22.69 5.27 16.80 27.95 44.75 137.90 482.63 

17 3.22 1. 55 2.02 4.76 6.78 20.00 70.00 5.21 
22.19 10.66 13.90 32.85 46.75 137.90 482.63 0 

18 3.54 5.41 0.68 8.94 9.63 20.00 7 Sr.--2 0 2.35 
24.39 37.28 4.72 61. 67 66.39 13 7 . 9 0 4 8'2 . 6'] 

19 3.18 4.79 1.14 7.96 9.10 20.00 ~'0~~77 " "-21. 90 33.01 7.86 54.91 62. 77 1(/90~82. 63 

20 2.22 3.65 0.86 5.87 6.73,/120'-9 0 7t. 00 4.11 
15.31 25.17 5.94 40.49 46.43 rr37.9~~82.63~ 

21 2.26 3.69 0.81 5.95 6 .~6 120.00 "/·0 ... 0.0 4.04 
15.58 25.43 5.58 46.58 n-7-.. 90 482.63 

~ ~ 
22 3.67 5.67 1. 22 10 . 55 ,2,0 . 0 0 ~7 0 . 00 2.21 

25.29 39.07 8 . 41 64-.·3 6 lL3 7-:90 4 8 2 . 6 3 

Min MS: 0.591, Locat~ ~mbinati~~ Pm+Pb 
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Table 2-317. Load Combination 104, Minimum External Pressure,
Normal Conditions of Transport - Model AOS-165B

Load Cases: 101, 201, 202, 211
100OF Ambient, 2.5 kW Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.63 0.41 0.46 1.04 1.51
4.35 2.84 3.20 7.18 10.39

2 2.52 0.16 0.70 2.68 3.38
17.39 1.11 4.81 18.49 23.3Z

3 0.51 0.01 0.52 0.53 1.1 4

3.54 0.10 3.55 3.65 7.20

4 0.65 0.31 1.01 0.96 1.97

4.50 2.15 6.95 64-.6 13.5

5 0.62 0.39 0 .4.6 z'ý,'N0 1 1.47

Sm

20.
137/

'93

>10

.12

/66.30
457.12

>10

4.31 2.67
0.00 66.30
7.90 457.12

>10

6 2.58 0.86
17.77 5.93

/I1 20.00 66.30
36 137.90 457.12

6.76

.7 7.40
51.05

26.52 20.00 61.80
182.85 137.90 426.10

0.55

8 .7'6-/l 3 . 77 21.52
•.47 94.91 148.38

20.00
137.90

61.80
426.10

1.18

9 .42 6.79 10.21 20.00 61.80
.56 46.83 70.39 137.90 426.10

3.42

0\06 1.05 0.55 1.60 20.00 61.80
.0.43 7.23 3.81 11.04 137.90 426.10

>10

II 0.00 1.04 0.49 1.53 20.00 61.80
0.01 7.15 3.38 10.53 137.90 426.10

>10

12 0.49 0.04 1.04 0.53 1.57 20.00 61.80
3.38 0.30 7.14 3.68 10.81 137.90 426.10

13 1.66 2.24 1.73 3.90 5.63 20.00 61.80
11.42 15.47 11.91 26.88 38.79 137.90 426.10

>10

6.69
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Table 2-317. Load.Combination 104, Minimum External Pressure, 
Normal Conditions of Transport - Model AOS-1658 

Load Cases: 101, 201, 202, 211 
100°F Ambient, 2.5 kW Decay Heat 
Maximum Internal Pressure, 1,517 kPa (229 psia) 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
0.:: 0.:: 0.4: ":~:: ~:~~~~ 20.~~ ~~':~ 
4.35 2.84 3.20 7.18 ~0.39 13~~7.12') hi 

Lac 

1 

2.52 0.16 0.70 2.68 3.38/12~00 6'6.30) 6.93 

17 . 39 1. 11 4 . 81 18 . 49 23 . 3,< 'l3 7 . 9'"~ 7'H/ 
o . 51 0 . 01 0 . 52 0 . 53 1. ~ 4 ~ 0 . 0 0 6'6~-0 > 1 0 _ 
3.54 0.10 3.55 3. 65~' 20 137-:-9-0 457.12 

o . 65 0 . 31 1. 01 0 . 96 1. 97 P 0 ___ ~ . 30 > 1 0 

4 . 50 2 . 15 6 . 95/6"76-5 ~ 9 ~ . 90 457 . 12 

0.62 0.39 0.46/;j01\ 1.4" 20.00 66.3C 

4.31 2.67 r 7 V· 98 L1.0~'vr37. 90 457.12 

2 . 58 0 . 86 0 . 6~ 3 <4"'4~/11 2 0 . 00 66 . 3 0 
1 7 . 77 5 . 93 4 . 6 6~ 3 . 7;>0 28 . 3 6 13 7 . 90 457 . 12 

7 . 4 0 '~:-2J 1'9 . 29 26 . 52 20 . 00 61 . 80 

\ ~ ~ "'-51.05 8~.97 49.82 ~33.03 182.85 137.90 426.10 

j/.oS ~71 7)"J,.77 21.52 20.00 61.80 

2 

3 

4 

5 >10 

6 6.76 

.7 0.55 

8 1.18 

<41.~~3.17 5<.47 94.91 148.38 137.90 426.10 

9 \2 . 8,1 3,.98 a .42 6. 79 10.21 20. 00 61. 80 
46.83 70.39 137.90 426.10 

3.42 

1~~:49 0.06 1.05 0.55 1.60 20.00 61.80 
,~8 0.43 7.23 3.81 11.04 137.90 426.10 

11 0.49 0.00 1.04 0.49 1.53 20.00 61.80 

>10 

>10 
> 

3.~7 0.01 7.15 3.38 10.53 137.90 426.10 

12 0.49 0.04 1. 04 0.53 1. 57 20.00 61. 80 >10 
3.38 0.30 7.14 3.68 10.81 137.90 426.10 

13 1. 66 2.24 1. 73 3.90 5.63 20.00 61. 80 6.69 
11.42 15.47 11. 91 26.88 38.79 137.90 426.10 
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14 1.68 1.67 1.79 3.35 5.13 20.00 61.80
11.59 11.49 12.32 23.08 35.40 137.90 426.10

15 1.68 1.86
11.61 12.79

16 3.34 0.81
23.04 5.57

2.70 3.54 6.24 20.00 61.80
18.61 24.41 43.01 137.90 426.10

7.96

7.48

4.983.14 4.15 7.29 20.00 61.80
21..65 28.61 50.26 137.90 426.10

17 3.26 1.59 2.71 4.86 7.57 20.00 61.80
22.50 10.98 18.68 33.49 52.17 137.90 426.10"

18 3.74 5.73 0.42 9.47 9.89 20.00 6,1.8'0
25.82 39.49 2.87 65.31 68.17 137.90 4,26.10

19 3.34 5.03 0.18 8.37 8.55 20/.0® 61.8,0
23.01 34.69 1.25 57.70 58.95 13,7.90 26.10

20 2.33 3.83 0.13 6.17 6.30/1 20.0'0 61.8-0
16.09 26.41 0.91 42.51 43.t2 '37.90 .10

21 2.37 3.86 0.44 6.23/-6.6 20-00 6180

16.33 26.60 3.02 42.93 45,.95 137.90 42-6.10

22 3.84 5.94 0.57 9-.79\10.36 [20.-00--/61.80
26.50 40.99 3.91 67.49 71.41 1\37.90 426.10

Min MS: 0.555, Locion:07, Conbinact-ion: Pm+Pb

.87

3 .82

2.06
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 68 
11. 59 

1. 68 
11.61 

3.34 
23.04 

3.26 
22.50 

3.74 
25.82 

3.34 
23.01 

2.33 
16.09 

2.37 
16.33 

3.84 
26.50 

1. 67 
11.49 

1. 86 
12.79 

0.81 
5.57 

1. 59 
10.98 

5.73 
39.49 

5.03 
34.69 

3.83 
26.41 

3.86 
26.60 

5.94 
40.99 

Min MS: 0.555, 

1. 79 
12.32 

2.70 
18.61 

3.14 
21 .. 65 

3.35 
23.08 

3.54 
24.41 

4.15 
28.61 

5.13 20.00 61.80 
35.40 137.90 426.10 

6.24 20.00 61. 80 
43.01 137.90 426.10 

7.29 20.00 61. 80 
50.26 137.90 426.10 

7.96 

7.48 

4.98 

2.71 4.86 7.57 20.00 61.80 5(1~ 
18.68 33.49 52.17 137.90 426.10 ~ 

0.42 9.47 9.89 20.00 6'{)'Q~2.17 
2.87 65.31 68.17 137.:0 ~2~10~ 

o . 18 8 . 37 8 . 55 2 s,/O 0~ ~ ~ : 8·0 2) 5 8 
1.25 57.70 58.95 1~0 4~1~ 
o . 13 6 . 1 7 6 . 3 o~ 20. 0·0 61. 8.0 3 . 87 

0.91 42.51 43.(42 L37.90~ 
o . 44 6 . 23 A 6 . P 6 2·8-._0~ 61. 80 3 . 82 
3.02 42.93/ 4'5,.95 137.90 4"2'6.10 

0.57 9-._7~10~6 ~0/.1.80 
~7.4~V.90 426.10 

Location:Q Combina·t-ion: Pm+Pb 

2.06 
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Table 2-318. Load Combination 105, Cold Environment with Maximum Decay Heat,
Normal Conditions of Transport - Model AOS-165B

Load Cases: 105, 201, 202, 211
-40°F Ambient, 2.5 kW Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

0

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.63 0.41 0.52 1.04 1.57
4.35 2.84 3.62 7.18 10.80

2 2.52 0.16 0.76 2.68 3.44
17.39 1.11 5.26 18.49 23.75ý

3 0.51 0.01 0.54 0.53 1. 07
3.54 0.10 3.72 3.65 \7.37

4 0.65 0.31 1.09 0.96 2.05
4.50 2.15 7.\52/ 6,5 14.16

5 0.62 0.39 0 .5/2?7.5x2 - )-15 . 16

Sm

20.
137/'

93

>10
63

/70.00
482.63

>10

4.31 2.67
.00 70.00
.90 482.63

>10

6 2.58 0.86
17.77 5.93

A[7 20.00 70.00
76 137.90 482.63

6.76

7 7.40
51.05

27.02 20.00 70.00
186.30 137.90 482.63

0.55

8 .5'1'/13.77 22.28 20.00 70.00
.68 94.91 153.59 137.90 482.63

1.18

9 ,3.71 6.79 10.50 20.00 70.00
5.56 46.83 72.39 137.90 482.63

3.42

0\06 1.16 0.55 1.71 20.00 70.00
0.43 7.96 3.81 11.78 137.90 482.63

>10

11 0.00 1.14
0.01 7.87

0.49 1.63 20.00 70.00
3.38 11.25 137.90 482.63

>10

12 0.49 0.04 1.14 0.53 1.67 20.00 70.00
3.38 0.30 7.86 3.68 11.54 137.90 482.63

13 1.66 2.24 1.65 3.90 5.55 20.00 70.00
11.42 15.47 11.36 26.88 38.24 137.90 482.63

>10

6.69
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Table 2-318. Load Combination 105, Cold Environment with Maximum Decay Heat, 
Normal Conditions of Transport - Model AOS-1658 

Load Cases: 105, 201, 202, 211 
-40°F Ambient, 2.5 kW Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc Pm Pb Q Pm+Pb Pm+Pb+Q Sm ~ MS 

~:;; ~::~ ~:~; ;~: --:~~:~ 1~~~~~~.)~~ 1 

2 

3 

4 

5 

6 

7 

8 

2 . 52 0 . 16 0 . 76 2 . 68 3 . 44/1 2~0 0 7'0 . 00 6 . 93 
17.39 1.11 5.26 18.49 23.75 Q37.9'0~2'63/ 

0.51 0.01 0.54 0.53 1.(P7 lo.oo ?O.,{lO >10 
3 . 54 0 . 10 3 . 72 3 . 6~7 . B 7 137':'9-0 482 . 63 

0.65 0.31 1.09 0.96 2.05 ro.--~.OO >10 

4.50 2.15 7. 52/6-:-6-5 ~16 ~. 90 482.63 

0.62 0.39 0." ~)01\ 1.5'-3 2.0.00 70.00 
4.31 2.67 3~8 ~.98L--I0.56~t37.90 482.63 

2.58 O. 86 ~7~ 3<4-4~/' 20.00 70.00 
1 7 . 77 5 . 93 5 . 0 6~ 3 . "7\ 28 . 76 137 . 90 482 . 63 

7 .40 ~':'--7_3 1'9 . 2 Y 27.02 20. 00 70. 00 
51. 05 8\1. 9~. 2~33':-03 186.30 137.90482.63 

6/.0-5 ;. 71 V 8 . 5'1~. 7722 . 28 20 . 00 70 . 00 

>10 

6.76 

0.55 

1.18 / ~7\ / . 
~ \ 

\

41.74 53.17 58.68 94.91 153.59 137.90 482.63 

9 2 . 8,1 3,. 9 8 3 . 7 1 6 . 7 9 1 0 . 5 0 2 0 . 0 0 7 0 . 0 0 3.42 
46.83 

1~~,:49 0.06 1.16 0.55 
,,~38 0.43 7.96 3.81 

11 0.4J 0.00 1.14 0.49 
3.~7 0.01 7.87 3.38 

12 0.49 0.04 1.14 0.53 
3.38 0.30 7.86 3.68 

13 1. 66 2.24 1. 65 3.90 
11.42 15.47 11. 36 26.88 

72.39 

1.71 
11. 78 

1. 63 
11. 25 

1. 67 
11. 54 

5.55 
38.24 

137.90 

20.00 
137.90 

20.00 
137.90 

20.00 
137.90 

20.00 
137.90 

482.63 

70.00 >10 
482.63 

70.00 >10 
482.63 

70.00 >10 
482.63 

70.00 6.69 
482.63 
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14 1.68 1.67 1.73 3.35 5.08 20.00 70.00
11.59 11.49 11.93 23.08 35.00 137.90 482.63

15 1.68 1.86 2.63 3.54 6.17 20.00 70.00
11.61 12.79 18.14 24.41 42.54 137.90 482.63

7.96

7.48

4.9816 3.34 0.81 3.31 4.15 7.46 20.00 70.00
23.04 5.57 22.84 28.61 51.45 137.90 482.63

17 3.26 1.59 2.90 4.86 7.76 20.00 70.00
22.50 10.98 20.00 33.49 53.49 137.90 482.63,

18 3.74 5.73 0.13 9.47 9.60 20.00 /7'0.0'0
25.82 39.49 0.88 65.31 66.18 137.90 4,82.63

19 3.34 5.03 0.07 8.37 8.44 20.160 70.00
23.01 34.69 0.47 57.70 58.17 13 ,7.90 4•0 .63

20 2.33 3.83 0.08 6.17 6.24 20.0,0 70.0-0-
16.09 26.41 0.52 42.51 43.103 '137.90 482.63

21 2.37 3.86 0.47 6.23 6.69 2-0-.-00 70.00
16.33 26.60 3.23 42.93/ 46,.16 137.90 482.63

22 3.84 5.94 0.61 9-.-L79\ 10.40 20.'00t P 70.00
26.50 40.99 4.20 67.49 71.69 1,37.90 482.63

Min MS: 0.555, Loca ion:07, Combinact-ion: Pm+Pb

.87

3 .82

2.06
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 68 
11. 59 

1. 68 
11. 61 

3.34 
23.04 

3.26 
22.50 

3.74 
25.82 

3.34 
23.01 

2.33 
16.09 

2.37 
16.33 

3.84 
26.50 

1. 67 
11.49 

1. 86 
12.79 

0.81 
5.57 

1. 59 
10.98 

5.73 
39.49 

5.03 
34.69 

3.83 
26.41 

3.86 
26.60 

5.94 
40.99 

Min MS: 0.555, 

1. 73 
11.93 

2.63 
18.14 

3.31 
22.84 

3.35 
23.08 

3.54 
24.41 

4.15 
28.61 

5.08 20.00 70.00 
35.00 137.90 482.63 

6.17 20.00 70.00 
42.54 137.90 482.63 

7.46 20.00 70.00 
51.45 137.90 482.63 

7.96 

7.48 

4.98 

2.90 4.86 7.76 20.00 70.00 5{~~ 
20.00 33.49 53.49 137.90 482.63 ~ 

0.13 9.47 9.60 20.00 l·6.0·0~2.'7 
0.88 65.31 66.18 137.:0 4'~63~ 

0.07 8.37 8. 44 2S/0.0~~~: 0,0 2)58 
0.47 57.70 58.17 /1'3~0 4~6:~ 
o . 0 8 6 . 1 7 6 . 2 4" I 2 0 . 0'0 7 0 . 0.0 3 . 8 7 

0.52 42.51 43-(3 t'7.90~ 
o . 47 6 . 23 A6 . P 9 ;;W-._O~ 70. 00 3 . 82 
3.23 42.93 46~i6 137.90 ~82.63 

0.61 9-._7~10:0 ~O-J<O.OO 
~7'4kv'90 482.63 

Loca:tion: Q Combina:t-ion: Prn+Pb 

2.06 
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Table 2-319. Load Combination 106, Maximum Pressure, Hot Environment,
Normal Conditions of Transport - Model AOS-165B

Load Cases: 101, 201, 203, 211
100OF Ambient, 2.5 kW Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Maximum Increased External Pressure, 140 kPa (20 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb

1 0.64 0.42 0.46 1.05
4.40 2.87 3.20 7.27

2 2.54 0.17 0.70 2.71
17.54 1.15 4.81 18.69

0.52 .0.02 0.52 0.54
3.59 0.11 3.55 3.70

4 0.67 0.31 1.01 0.99
4.65 2.15 6.95/ 6-8'0

5 0.63 0.39 0.4.6 •-iL.02

Pm+Pb+Q

1.52 20
10.47 137,

Sm

3.41
23. 5t'

'86

1 >10
.12

/66.30
457.12

>10

4.36 2.70
!0 .00 66.30
17.90 457.12

>10

6 2.60 0.87
17.93 5.98

20.00 66.30
137.90 457.12

6.69

7 7.6.6

52.81
27.32 20.00 61.80

188.36 137.90 426.10
0.49

/14.61 22.36 20.00 61.80
100.71 154.18 137.90 426.10

1.05

.42 7.21 10.63 20.00 61.80

.56 49.72 73.28 137.90 426.10
3.16

0\06 1.05 0.63 1.67 20.00 61.80
,0.44 7.23 4.32 11.55 137.90 426.10

>10

0.00 1.04 0.56 1.60 20.00 61.80
0.01 7.15 3.87 11.02 137.90 426.10

>10

12 0.56 0.04 1.04 0.60 1.64 20.00 61.80
3.87' 0.30 7.14 4.17 11.30 137.90 426.10

13 1.69 2.21 1.73 3.90 5.63 20.00 61.80
11.68 15.21 11.91 26.89 38-,80 137.90 426.10

>10

6.69
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Table 2-319. Load Combination 106, Maximum Pressure, Hot Environment, 
Normal Conditions of Transport - Model AOS-16S8 

Load Cases: 101, 201, 203, 211 
100°F Ambient, 2.5 kW Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Maximum Increased External Pressure, 140 kPa'(20 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc Pm 

Pb Q Pm+pb ~~:~~:~ ':~ ~ ~ 
0.42 0.46 1.05 1.52 20.00 66\30~~10 
2.B7 3.20 7.27 10.47 13rD~7.}2) h) 
0.17 0.70 2.71 3.41/1 ~D &6.3D~ 6.B6 

1.15 4. Bl lB. 69 23." '"37. 9'O~7':-H/ 

o . 0 2 0 . 52 0 . 5 4 1 . fp 5 ~ 0 . 0 0 6'6-;-3'0 > 1 0 
0.11 3.55 3.7~7.Q5 137~90 457.12 

0.31 1. 01 0.99 1. 99 r2~'o'~' 3D >10 

2.15 6.95~6780 1~5 ~.90 457.12 

0.39 0.46/;)02\ 1.4"8 20.00 66.30 
2.70 3/.1.7 V. O~ Ll.0. 23~D7. 90 457.12 

. ~ 2 
0.87 o. 6~ 3<4'7~/I5 20.00 
5.98 4.66~3.9.2 28.58137.90457.12 

~'.:--2.3 2'0.0:> 27.32 20.00 
\ ~ ~ "./ 5 2 . 8 1 85 . 73 4 9 . 82 1,3 8 . 54 18 8 . 3 6 13 7 . 9 0 42 6 . 10 

J"4.D ~1 7;J"J.. 61 22.36 20. DO 

1 0.64 
4.40 

2 2.54 
17.54 

0.52 
3.59 

4 0.67 
4.65 

5 0.63 >10 
4.36 

66.30 6.69 6 2.60 
17.93 

61. 80 0.49 7 7.66 

61. 80 1. 05 8 

\
44.1~ 56.59 53.47 100.71 154.18 137.90 426.10 

""- ~ \ 9 2.9~ iL25 3.42 7.21 10.63 20.00 61.80 
49.72 73.28 137.90 426.10 

3.16 

1~~,:56 0.06 1.05 0.63 1.67 20.00 
,~88 0.44 7.23 4.32 11.55 137.90 426.10 

11 O.Sf 0.00 1.04 0.56 1.60 20.00 
3 .,8 6 0 . 0 1 7 . 15 3 . 8 7 11 . 02 13 7 . 9 0 42 6 . 1 0 

61. 80 >10 

61. 80 >10 

12 0.56 0.04 1. 04 0.60 1. 64 20.00 61. 80 >10 
3.87' 0.30' 7.14 4.17 11.30 137.90 426.10 

13 1. 69 2.21 1. 73 3.90 5.63 20.00 61. 80 6.69 
11.68 15.21 11.91 26.89 38.-.80 137.90 426.10 
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14 1.69 1.68 1.79 3.37 5.15 20.00 61.80
11.62 11.59 12.32 23.21 35.53 137.90 426.10

15 1.78 1.99 2.70 3.77 6.47 20.00 61.80
12.28 13.75 18.61 26.03 44.63 137.90 426.10

7.91

6.95

4.8716 3.41 0.88 3.14 4.29 7.43 20.00 61.80
23.51 6.07 21.65 29.58 51.23 137.90 426.10

17 3.31 1.62 2.71 4.94 7.64 20.00 61.80
22.83 11.20 18.68 34.03 52.71 137.90 426.10(

18 3.74 5.73 0.42 9.47 9.89 20.00 6'1.8'0
25.82 39.49 2.87 65.31 68.17 137.90 4,26.10

19 3.34 5.03 0.18 8.37 8.55 20,dO0 61.8,0
23.01 34.69 1.25 57.70 58.95 13'7.90\426.10

20 2.33 3.83 0.13 6.17 6.30 20.0,0 61.&80-
16.09 26.41 0.91 42.51 43.4.2 137.90 426 .1

21 2.37 3.86 0.44 6.23 ' 6.66 2,08..00 61.80
16.33 26.60 3.02 42.93/ 45.95 13'790 4-*26.10

22 3.84 5.94 0.57 9-79 10.36 20.00 61.80
26.50 40.99 3.91 67.49 71.41 1\37.90 426.10

Min MS: 0.493, LocaktiOn:07, Cofbinat-on: Pm+Pb

.87

3.82

2.06
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14 1. 69 1. 68 1. 79 3.37 5.15 20.00 61. 80 7.91 
11.62 11. 59 12.32 23.21 35.53 137.90 426.10 

15 1. 78 1. 99 2.70 3.77 6.47 20.00 61.80 6.95 
12.28 13.75 18.61 26.03 44.63 137.90 426.10 

16 3.41 0.88 3.14 4.29 7.43 20.00 61. 80 4.87 
23.51 6.07 21. 65 29.58 51. 23 137.90 426.10 

17 3.31 1. 62 2.71 4.94 7.64 20.00 61.80 5~ 
22.83 11. 20 18.68 34.03 52.71 137.90 426.10 

6.U'O~2.17 18 3.74 5.73 0.42 9.47 9.89 20.00 
25.82 39.49 2.87 65.31 68.17 137.:0 t2~10~ 

3.34 5.03 0.18 8.37 19 8.55 2~"'8~8.0 )58 
23.01 34.69 1. 25 57.70 58.95 13"7.90 426.1) 

~ 
20 2.33 3.83 0.13 6 . 1 7 6 . 3 012 0 . 0'0 61 . 8.0 3 . 87 

16.09 26.41 0.91 42.51 43.(> t'7.90~ 
21 2.37 3.86 0.44 6.23~6.p6 2·0,.-0~ 61.80 3.82 

16.33 26.60 3 . 02 42 .. 93 4 5,. 9 5 13 7 . 9 0 4"2"6 . 1 0 

22 3.84 5.94 0.57 9-._7~10~6 ~0/.1.80 2.06 
26.50 40.99 

h74LV.90 426.10 

Min MS: 0.493, Location: Q Combinat-ion: Pm+ Pb 
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Table 2-320. Load Combination 107, Maximum Pressure, Cold Environment,
Normal Conditions of Transport - Model AOS-165B

Load Cases: 105, 201, 203, 211
-40OF Ambient, 2.5 kW Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Maximum Increased External Pressure, 140 kPa (20 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.64 0.42 0.52 1.05. 1.58
4.40 2.87 3.62 *7.27 10.89

2 2.54 0.17 0.76 2.71 3.47
17.54 1.15 5.26 18.69, 23.95'

3 0.52 0.02 0.54 0.54 1.08
3.59 0.11 3.72 3.70 7.42

4 0.67 0.31 1.09 0.99 2.08
4.65 2.15 7.52 678.0 14.32

5 0.63 0.39 0 .5/2 1 002 1.5'4

Sm

20.00
137/ / 90,

'86

>10
63

/70.00
482.63

>10

4.36 2.70
6.00 70.00
7.90 482.63

>10

6 2.60 0.87
17.93 5.98

/20 20.00 70.00
98 137.90 482.63

6.69

7 .7.66

52.81
27.82 20.00 70.00

191.82 137.90 482.63
0.49

8 .5'1,/14.61 23.12 20.00 70.00
<68 100.71 159.39 137.90 482.63

1.05

9 .71 7.21- 10.92 20.00 70.00
.56 49.72 75.28 137.90 482.63

3.16

0\06 1.16 0.63 1.78 20.00 70.00
.0.44 7.96 4.32 12.28 137.90 482.63

>10

11 0.00 1.14 0.56
0.01 7.87 3.87

1.70 20.00 70.00
11.74 137.90 482.63

>10

12 0.56 0.04 1.14 0.60 1.74 20.00 70.00 >10
3.87 0.30 7.86 4.17 12.03 137.90 482.63

13 1.69 2.21 1.65 3.90 5.55 20.00 70.00 6.69
11.68 15.21 11.36 26.89 38.24 137.90 482.63

6 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-320. Load Combination 107, Maximum Pressure, Cold Environment, 
Normal Conditions of Transport - Model AOS-16S8 

Load Cases: 105, 201, 203, 211 
-40°F Ambient, 2.5 kW Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Maximum Increased External Pressure, 140 kPa (20 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
0.:: 0.:: 0.5: p:~:: ~:~~~; 20.~~ ~~~~ 
4 . 40 2 . 87 3 . 62 ' 7 . 27 10 . 89 13 ?O~ 2 . 6'3),) h) 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

2 . 54 0 . 1 7 0 . 76 2 . 71 3 . 47/1 2~0 0 7'0 . 00 6 . 86 
17.54 1.15 5.26 18.69 23.95 "37. "0~2'::-6~/ 

0.52 0.02 0.54 0.54 . 1.(8 ~O. 00 7U~OO >10 

3 . 59 0 . 11 3 . 72 3 . 7 ~7 . 112 137-:-9-0 482 . 63 

0.67 0.31 1.09 0.99 2.08 rO ... ~.OO >10 

4.65 2 .. 15 7. 52/6-:-8-0 1~2 ~. 90 482.63 

0.63 . 0.39 0." /oj 02\ 1. ~4 2·0.00 70.00 
4.36 2.70 3~8 ~.0~L--LO.64~t37.90 482.63 

2.60 O. 87 ~7~ 3<4.7~?a 20.00 70.00 
1 7 . 93 5 . 98 5 . 0 6~ 3 . 9,2 28 . 98 137 . 90 482 . 63 

7 .66 ~>7-3 2'0. 0 ~ 27. 82 20. 00 70 .00 
52. 81 ~5. 73~. 2~,38:-54 191. 82 137.90 482.63 

6/.'4,0 ~21 V 8 . 5'1J.. 61 - 23.12 20.00 70.00 

>10 

6.69 

0.49 

1. 05 

<44.~~6.5~9 5~68 100.71 159.39 137.90 482.63 

9 ~2.9~~4'.25 3.71 7.21- 10.92 20.00 70.00 
20~D4 29:'2) 25.56 49.72 75.28 137.90 482.63 

1~~:56 0.06 1.16 0.63 1.78 20.00 70.00 

3.16 

>10 
~ ~88 0.44 7.96 4.32 12.28 137.90 482.63 

11 O.Sf 0.00 1.14 0.56 1.70 20.00 70.00 >10 

12 

13 

I 2-676 

3~86 0.01 7.87 3.87 11.74 137.90 482.63 

0.56 0.04 
3.87 0.30 

1. 69 2.21 
11. 68 15.21 

1.14 0.60 1. 74 20.00 70.00 >10 
7.86 4.17 12.03 137.90 482.63 

1. 65 3.90 5.55 20.00 70.00 6.69 
11. 36 26.89 38.24 137.90 482.63 
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14 1.69
11.62

15 1.78
12.28

16 3.41
23.51

17 3.31
22.83

18 3.74
25.82

19 3.34
23.01

20 2.33
16.09

21 2.37
16.33

22 3.84
26.50

1.68
11.59

1.99
13.75

0.88
6.07

1.62
11.20

5.73
39.49

5.03
34.69

3.83
26.41

3.86
26.60

5.94
40.99

1.73
11.93

2.63
18.14

3.31
22.84

2.90
20.00

0.13
0.88

0.07
0.47

0.08
0.52

0.47
3.23

0.61
4.20

3.37
23.21

3.77
26.03

4.29
29.58

4.94
34.03

9.47
65.31

8.37
57.70

6.17
42.51

6.23
42 .93"

5.10
35.14

6.41
44.16

7.60
52.42

7.84
54.03

9.60
66.18

8.44
58.17

6. 24'
43 .(03

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

2 0 1"0,

70.00 7.91
482.63

70.00 6.95
482.63

70.00 4.87

482.63

482.63, 1\

87

70.00
8-2.63

70.00
82 .63

3.82

2.06

Min MS: 0.493, : Pm+Pb
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14 1. 69 1. 68 1. 73 3.37 5.10. 20..0.0. 70..0.0. 7.91 
11.62 11. 59 11. 93 23.21 35.14 137.90. 482.63 

15 1. 78 1. 99 2.63 3.77 6.41 20..0.0. 70..0.0. 6.95 
12.28 13.75 18.14 26.0.3 44.16 137.90. 482.63 

16 3.41 0..88 3.31 4.29 7.60. 20..0.0. 70..0.0. 4.87 
23.51 6.0.7 22.84 29.58 52.42 137.90. 482.63 

17 3.31 1. 62 2.90. 4.94 7.84 20..0.0. 70..0.0. 5<0 
22.83 11. 20. 20..0.0. 34.0.3 54.0.3 137.90. 482.63 

)'6.'0-0 ~2' 17 18 3.74 5.73 0. .13 9.47 9.60. 20..0.0. 
25.82 39.49 0..88 65.31 66.18 137.90. 4'82.63~ 

19 3.34 5.0.3 0..0.7 8.37 
,,~ . 

8,44 2(Y00~O'O 2)58 
23.0.1 34.69 0..47 57.70. 58,17 13Z:0 482, 6~) 

20. 2.33 3.83 0..0.8 6.17 6 . 2 4~ 2 0. . 0.'0. 70. . 0..0. 3 . 87 
16.0.9 26.41 0..52 42.51 43 ,(3 t37 ,90~ , 

21 2.37 3.$6 0..47 6. 23 ~6. Vo. 2·0-.-0.Q ____ 70..0.0. 3.82 
16.33 26.60. 3.23 42 . 9 3 4 Ek lI.. 6 13 7 . 9 0. 4 82 . 63 

~~ ../ 
22 3.84 5.94 0..61 9-._79 10..40. r-;o:oo. 70..0.0. 2.0.6 

26.50. 40..99 ~7,4l:v'90 482,63 
Min MS: 0..493, Loca,tion: Q Combina·t-ion: Pm+Pb 
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Table 2-321. Load Combination 215, Compression Load,
Normal Conditions of Transport - Model AOS-165B

Load Cases: 215, 101, 201, 211
Compression Load (5x weight)
100OF Ambient, 2.5 kW Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (I

Loc Pm Pb Q Pm+Pb

1 0.73 0.56 0.46 1.29
5.06 3.85 3.20 8.91

2 2.71 0.21 0.70 2.91
18.67 1.43 4.81 '20.09

3 0.62 0.02 0.52 0.64
4.26 0.17 3.55 4.43

4 0.83 0.32 1.01 1.15
5.70 2.24 6.95 79

5 0.74 0.42 0.4-6 l.17

ksi/MPa)

Pm+Pb+Q Sm

1.76 20.00
12.11 1390\

3.61/A 20.00 '39

>10
12

/66.30
457.12

>10

5.13 2.92
.,0.00 66.30
7.90 457.12

>10

6 2.79 0.87
19.20 5.97

/33 20.00 66.30
84 137.90 457.12

6.18

7 7.72
53.21

27.11) 20.00 61.80
186.94 137.90 426.10

0.51

8 .7,6-,/14.23 21.98 20.00 61.80
/'47 98.08 151.55 137.90 426.10

1.11

.42 6.96

.56 47.98
10.38 20.00 61.80
71.54 137.90 426.10

3.31

0\'6 1.05 0.70 1.75 20.00 61.80
.0.44 7.23 4.80 12.03 137.90 426.10

>10

11 0.00 1.04 0.59 1.63 20.00 - 61.80
0.01 7.15 4.08 11.23 137.90 426.10

>10

12 0.60 0.04 1.04 0.65 1.6.8 20.00 61.80
4.16 0.30 7.14 4.46 11.60 137.90 426.10

>10

13 1.79 2.27 1.73
12.36 15.63 11.91

4.06 5.79 20.00 61.80
27.98 39.89 137.90 426.10

6.39

12-678
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Table 2-321. Load Combination 215, Compression Load, 
Normal Conditions of Transport - Model AOS-1658 

Load Cases: 215, 101, 201, 211 
Compression Load (5x weight) 
100°F Ambient, 2.5 kW Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc 

Pm pb Q Pm+Pb ~:~~:~ :: ~ ~ 
0.73 0.56 0.46 1.29 1.76 20.00 66~0~':10 1 

2 

:3 

4 

5 

6 

7 

8 

5.06 3.85 3.20 8.91 12.11 13~0~7.12)') h) 
2.71 0.21 0.70 2.91 3.61/1 2~00 &6.30 6.39 

1B.67 1.43 4.B1· 20.09 24.1" 'l37.9'0~7'1"2/ 

o . 62 0 . 02 0 . 52 0 . 64 1. \16 ~ 0 . 00 56-:-3'0' > 10 
4 . 26 0 . 1 7 3 . 55 4 . 43K]. 99 13 7-:-9·0 457 . 12 

0.B3 0.32 1.01 1.15 2.16 r2il.-~·.30 >10 

5.70 2.24 6.95~7794 1~9 ~.90 457.12 

0.74 0.42 0.46/;'(17\ 1.6\1 2.0.00 66.30 

5.13 2.92 ~17 V!O~ LH~'vr37.90 457.12 

2.79 0.87 0.6~ 3<65~~3 20.00 66.30 
19.20 5.97 4.66~5.17 29.84 137.90 457.12 

7. 72 ~':--2J 1'9. 8~ 27.11) 20.00 61.80 
53.21 b .9~. 8~37Y1 186.94 137.90 426.10 

f'2.<J ~4 \/';7J..23 21.9B 20.00 61.Bo 

>10 

6.18 

0.51 

1.11 

\
43.:~4.7:tv;2 5<.47 98.08 151.55 137.90 426.10 

9 3 . 0'1~3'. 95 3 . 42 6 . 96 10 . 3 8 20 . 00 61. 80 
\ " 2 Q~i03 27 . 2) 23 . 56 47 . 98 71 . 54 13 7 . 90 426 . 10 

1~,~63 0.06 1.05 0.70 1.75 20.00 61.80 

3.31 

>10 

~ ~36 0.44 7.23 4.80 12.01 137.90 426.10 

11 ,O.S? 0.00 1.04 0.59 1.63 20.00 61.80 >10 

12 

13 

I 2·678 

4~07 0.01 7.15 4.08 11.23 137.90 426.10 

0.60 0.04 
4.16 0.30 

1. 79 2.27 
12.36 15.63 

1. 04 0.65 1.6.8 20.00 61. 80 >10 
7.14 4.46 11.60 137.90 426.10 

1. 73 4.06 5.79 20.00 61. 80 6.39 
11. 91 27.98 39.89 137.90 426.10 
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14 1.76
12 .11

15 1.76
12.16

16 3.54
24.39

17 3.44
23.70

18 5.19
35.79

19 3.50
24.14

20 2.49
17.19

21 2.43
16.76

22 3.91
26.96

1.74
11.99

2.05
14.10

1.00
6.93

1.70
11.70

5.50
37.93

5.15
35.48

3.87
26.71

3 .74
25.82

5.92
40.79

1.79
12.32

2.70
18.61

3.14
21.65

2.71
18.68

0.42
2.87

0.18
1.25

0.13
0.91

0.44
3.02

0.57
3.91

3.50
24.10

3.81
26.26

4.54
31.32

5.13
35.40

10.69
73.72

8.65
59.62

6.37
43.91

6.18
42 . 58"

5.28
36.42

6.51
44.86

7.68
52.97

7.84
54.08

11.11
76.58

8.83
60.87

6 . 50"
44 .-r82

20.00
137.90

20.00
'137 .90

20.00
137.90

20.00
137.90

20.00
137.90

. 2 0,/%,

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426. 10W

7.58

6.88

4.65

61.80
6.10

61.80
:26.10

3.86

2.05

Min MS: 0.509, : Pm+Pb
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14 1. 76 1. 74 1. 79 3.50 5.28 20.00 61. 80 7.58 
12.11 11.99 12.32 24.10 36.42 137.90 426.10 

15 1. 76 2.05 2.70 3.81 6.51 20.00 61. 80 6.88 
12.16 14.10 18.61 26.26 44.86 '137.90 426.10 

16 3.54 1. 00 3.14 4.54 7.68 20.00 61. 80 4.65 
24.39 6.93 21. 65 31. 32 52.97 137.90 426.10 

17 3.44 1. 70 2.71 5;13 7.84 20.00 61.80 4V 
23.70 11.70 18.68 35.40 54.08 137.90 426.10 

6'()'O ~1. 81 18 5.19 5.50 0.42 10.69 11.11 20.00 
35.79 37.93 2.87 73.72 76.58 13 7 .90 ,}26 . 1 0 ~ 

19 3.50 5.15 0.18 8.65 
' ~ ~ 

B.B3 2~/0~B.0 )47 
24.14 35.48 1. 25 59.62 60.B7 nz:o 426.1) 

20 2.49 3.87 0.13 6 . 37 6 . 5012 0 . 0'0 61. 8.0 3 . 71 
17.19 26.71 0.91 43.91 44'r3'2 .tl37.90~ 

21 2.43 3.74 0.44 6 .lBA6. 61 L20._00 61. BO 3.86 
16.76 25.82 \ . ---3.02 42.58 45,.60 137.90 42'6.10 

22 3.91 5.92 ~ ~. ~J: 2.05 0.57 9-.-83 10.39 20.00 61.80 
26.96 40.79 ~7.7LV.90 426.10 

Min MS: 0.509, Location: Q Combinat--ion: Prn+Pb 
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Table 2-322. Load Combination 216, Rod Drop,
Normal Conditions of Transport - Model AOS-165B

Load Cases: 216, 101, 201, 211
Rod Drop onto Cask
100°F Ambient, 2.5 kW Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.63 0.41 0.46 1.04 1.51
4.34 2.84 3.20 7.18 10.39

2 2.52 0.16 0.70 2.68 3.38
/17.39 1.11 4.81 18.50 23.3,1l

3 0.52 0.02 0.52 0.53 1.45
3.55 0.10 3.55 3.66 7.21

4 0.65 0.31 1.01 0.977 1.97
4.52 2.15 6.95 6.6.6 13.61

5 0.63 0.39 0.4,6 -L1- 01 \1.4\7

Sm

20.
137/.

93

>10
12

/66.30
457.12

>10

4.32 2.67
'0@.00 66.30
7.90 457.12

>10

6 2.58 0.86
17.80 5.92

/12 20.00 66.30
38 137.90 457.12

6.75

7 7.26
50.09

26.11 20.00 61.80
180.05 137.90 426.10

0.59

,7'6-,/13.48 21.23 20.00 61.80
47 92.92 146.39 137.90 426.10

1.23

,,3.42 6.75 10.17 20.00 61.80
3.56 46.53 70.09 137.90 426.10

3.45

0\06 1.05 0.56 1.61 20.00 61.80
0.43 7.23 3.86 11.10 137.90 426.10

>10

0.00 1.04 0.49 1.53 20.00 61.80
0.01 7.15 3.39 10.54 137.90 426.10

>10

12 0.49 0.04 1.04 0.53 1.57 20.00 61.80
3.38 0.29 7.14 3.67 10.81 137.90 426.10

13 1.62 2.20 1.73 3.82 5.54 20.00 61.80
11.15 15.16 11.91 26.32 38.23 137.90 426.10

>10

6.86
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Table 2-322. Load Combination 216, Rod Drop, 
Normal Conditions of Transport - Model AOS-16S8 

Load Cases: 216, 101, 201, 211 
Rod Drop onto Cask 
100°F Ambient, 2.5 kW Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
--------~------- o 

Pb Q Pm+Pb Pm+Pb+Q :~ ~~~ 0.46 1.04 1.51 20.00 66\30 >10 
3.20 7.18 10.39 13~0~7.i2 

0.70 2.68 3.38/1 ~oo 6>6.30) 6.93 

Pm Loc 

0.63 1 0.41 
4.34 2.84 

2.52 0.16 2 

3 

4 

5 

6 

7 

8 

17.39 

0.52 
3.55 

1.11 

0.02 

4.81 18.50 23.3,1 037. 9o~7':-i .. / 

0.52 0.53 1.\05 lo. 00 66-:-3'(') >10 
3.55 3.6~7.Q1 137~90 457.12 

1.01 0.97 1.97 r2~'~.30 >10 

6.95 /6-:-6.6 ;L~1 ~. 90 457.12 

0.10 

0.65 0.31 
4.52 2.15 

0.63 
4.32 

0.39 
2.67 

O. 4'/'() ___ " 01\ 1.4'7 2,0.00 66.30 >10 
3/.17 6(99 Ll.0 . 17""vf37 . 90 457.12 

~ /_ 2 2 . 58 0 . 86 0 . 6~ 3" 4 4~/I2 20 . 00 
17.80 5.92 4.66~3.~2 28.38 137.90 457.12 

7.26 ~~3 1'8.8? 26.11 
50.09 a\.1~.8~0'-3 180.05 137.90 426.10 

5/.% 7\52 7/.J.48 21.23 20.00 61.80 

66.30 6.75 

20.00 61. 80 0.59 

1. 23 

\
41.0~ 51.84 53.47 92.92 146.39 137.90 426.10 

~ ~ \ 
9 2 . 8~ 3,. 9 5 a . 42 6 . 7 5 1 0 . 1 7 2 0 . 0 0 61. 8 0 3.45 

46.53 70.09 137.90 426.10 

1~~,~50 0.06 1.05 0.56 1.61 
~ ~3 0.43 7.23 3.86 11.10 137.90 426.10 

11 0.4? 0.00 1.04 0.49 1.53 
3.~8 0.01 7.15 3.39 10.54 137.90 426.10 

20.00 61. 80 >10 

20.00 61. 80 >10 

12 0.49 0.04 1. 04 0.53 1. 57 20.00 61. 80 >10 
3.38 0.29 7.14 3.67 10.81 137.90 426.10 

13 1. 62 2.20 1. 73 3.82 5.54 20.00 61. 80 6.86 
11.15 15.16 11. 91 26.32 38.23 137.90 426.10 
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14 1.66 1.66 1.79 3.32 5.11 20.00 61.80
11.44 11.47 12.32 22.90 35.22 137.90 426.10

15 1.65 1.86 2.70 3.51 6.21 20.00 61.80
11.40 12.83 18.61 24.23 42.84 137.90 426.10

8.03

7.54

16 3.30 0.77 3.14 4.08 7.22 20.00 61.80
22.76 5.34 21.65 28.10 49.75 137.90 426.10

17 3.23 1.55 2.71 4.78 7.49 20.00 61.80
22.26 10.70 18.68 32.96 51.64 137.90 426.10,

18 4.38 5.47 0.42 9.85 10.27 20.00 61.80ý
30.23 37.68 2.87 67.91 70.78 137.90 4,26.10

19 3.23 4.85 0.18 8.07 8.26 20A5 i0 61.80
22.24 33.44 1.25 55.67 56.93 13,7.90 426.10

20 2.26 3.70 0.13 5.96 6.0,9/1 20.0 0-0 61.8-0,
15.56 25.51 0.91 41.07 41.\98 '137.90 461

21 2.29 3. 71 0.44 6 . 00 16 1143 2-E).-O00 61.80
15.76 25.58 3.02 41.33/ 44\.35 137.90 426.10

22 3.9 57 0.57 9.]\ 9.93 [20.0 -61.80

25.43 39.11 3.91 64.53 68.45 1\37.90 426.10

Min MS: 0.588, LocaZion: 7, Combinat-ion: Pm+Pb

5.

.04

4.00

2.21
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14 1. 66 1. 66 1. 79 3.32 5.11 20.00 61. 80 8.03 
11.44 11.47 12.32 22.90 35.22 137.90 426.10 

15 1. 65 1. 86 2.70 3.51 6.21 20.00 61. 80 '7.54 
11. 40 12.83 18.61 24.23 42.84 137.90 426.10 

16 3.30 0.77 3.14 4.08 7.22 20.00 61. 80 5.06 
22.76 5.34 21. 65 28.10 49.75 137.90 426.10 

17 3.23 1. 55 2.71 4.78 7.49 20.00 61.80 5V 22.26 10.70 18.68 32.96 51. 64 137.90 426.10 

6·('s·Q ~2 .05 18 4.38 5.47 0.42 9.85 10.27 20.00 
30.23 37.68 2.87 67.91 70.78 137.90 426.10~ 

19 3.23 4.85 0.18 8.07 
" ~. 

8.26 . 29-/0~8.0 )72 
22.24 33.44 1. 25 55.67 56.93 13~0 426.1~ 

20 2.26 . 3.70 0.13 5.96 6 . ~12 0 . 00. 61. 8.0 4 . 04 
15.56 25.51 0.91 41.07 41.r t'7.90~ 

21 2.29 3.71 0.44 6. 00/",>6. ~3 2·0-.-0~.61. 80 4.00 
15.76 25.58 3.02 41.33 4~.B5 137.90 4~6.10 

22 3.69 5.67 0.57 9_.-3~~?:3 ~0/.1.80 2.21 
25.43 39.11 ~4.5kV.90 426.10 

Min MS: 0.588, Location:Q Combinat--ion: Pm+Pb 
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Table 2-323. Load Combination 217, Rod Drop, Cold Environment,
Normal Conditions of Transport - Model AOS-165B

Load Cases: 216, 104, 201, 211
Rod Drop onto Cask
-40°F Ambient, Zero Decay Heat, Zero Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.63 0.41 0.00 1.04 1.04
4.34 2.84 0.02 7.18 7.20

2 2.52 0.16 0.09 2.68 2.77
17.39 1.11 0.61 18.50 19.1'd

3 0.52 0.02 0.00 0.53 04.53
.3.55 0.10 0.00 3.66 3.'166

4 0.65 0.31 0.09 0.97 1.05
4.52 2.15 0.60 01 7.2

5 0.63 0.39 0 .00 .0 1) 1.0-2

Sm

20

>10
.63

-.00 //70.00
.90 482.63

>10

4.32 2.67
.00 70.00
.90 482.63

>10

2.58 0.86
17.80 5.92

20.00 70.00
137.90 482.63

6.75

7 7.26
50.09

24.31 20.00 70.00
167.63 137.90 482.63

0.59

8 .18-•/13.48 20.65 20.00 70.00
<'49 92.92 142.41 137.90 482.63

1.23

/1.31 6.75 10.05 20.00 70.00
22.79 46.53 69.32 137.90 482.63

3.45

\06 , 1.40 0.56 1.96 20.00 70.00
.43 9.67 3.86 13.53 137.90 482.63

>10

11 0.00 1.40 0.49 1.89 20.00 70.00
0.01 9.66 3.39 13.05 137.90 482.63

>10

12 0.49 0.04 1.40 0.53 1.93 20.00 70.00
3.38 0.29 9.66 3.67 13.34 137.90 482.63

13 1.62 2.20 1.66 3.82 5.47 20.00 70.00
11.15 15.16 11.42 26.32 37.74 137.90 482.63

>10

6.86
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Table 2-323. Load Combination 217, Rod Drop, Cold Environment, 
Normal Conditions of Transport - Model AOS-16S8 

Load Cases: 216, 104, 201, 211 
Rod Drop onto Cask 
-40°F Ambient, Zero Decay Heat, Zero Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
:: <t~' ~ 0.63 0.41 0.00 1.04 1.04 20.00 70.~0 >10 

4 . 34 2 . 84 0 . 02 7 . 18 7 . 20 13 pO~8 2 . 6'3 

2.52 0.16 0.09 2.68 2.77/1~00 7'0.00) 6.93 

Pb Q Pm+Pb Pm+Pb+Q Loc Pm 

1 

2 

17.39 1.11 0.61 18.50 19.11) >137 .9'0~2'63/ 

o . 52 0 . 02 0 . 00 0 . Is 3 ~ 0 . 0 0 TO~0 0 > 1 0 
3.55 0.10 0.00 3.~6 137~9.0~.63 

0.65 0.31 0.09 0.97 1.05 p0-.~70.00 >10 
4 . 52 2 . 15 0 . 60/6-:-6.6 . 7. 2 7 ~ . 90 482 . 63 

0.63 0.39 . 0.0.0 /~)01\ :.0" 20.00 70.00 
4.32 2.67 0/.D2 ~.991---~.01~f37.90 482.63 

2.58 0.86 ~O< 3<4-4~~ 20.00 70.00 
17.80 5.92 0.64~3.~2 24.36 137.90 482.63 

7 .26 ~;-42 1'8 .8:> 24.31 20. 00 70.00 
50.09 a~.1~.4~30~ 167.63 137.90 482.63 

;;/.9~ 5
7
\s2 7/8J,.48 1

2
42

0 
.. 4
65

1 1
2
37

0 
.. 9
00

0 47820 .. 0630 

3 

4 

5 >10 

6 6.75 

7 0.59 

8 1. 23 

<41.:8 ~1.84 4<.49 92.92 

9 \2.8~ 3,.95 3.31 6.75 10.05 20.00 70.00 3.45 
46.53 69.32 137.90 482.63 

1 ~~_~5 0 0 . 06 I 1. 40 0 . 56 1. 96 2 0 . 00 70 . 00 
\.. ~43 0.43 9.67 3.86 13.53 137.90 482.63 

11 0.4} 0.00 1.40 0.49 1.89 20.00 70.00 
~~8 0.01 9.66 3.39 13.05 137.90 482.63 

>10 

>10 

12 0.49 0.04 1. 40 0.53 1. 93 20.00 70.00 >10 
3.38 0.29 9.66 3.67 13.34 137.90 482.63 

13 1. 62 2.20 1. 66 3.82 5.47 20.00 70.00 6.86 
11.15 15.16 11. 42 26.32 37.74 137.90 482.63 
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14 1.66 1.66 0.91 3.32 4.23 20.00 70.00
11.44 11.47 6.25 22.90 29.15 137.90 482.63

15 1.65 1.86 0.75 3.51 4.27 20.00 70.00
11.40 12.83 5.19 24.23 29.42 137.90 482.63

8.03

7.54

16 3.30 0.77 2.98 41.08 7.05 20.00 70.00
22.76 5.34 20.53 28.10 48.63 137.90 482.63

17 3.23 1.55 2.46 4.78 7.25 20.00 70.00
22.26 10.70 16.99 32.96 49.95 137.90 482.63/

18 4.38 5.47 0.84 9.85 10.69 20.00 7'0.0',/ -
30.23 37.68 5.77 67.91 73.68 137.90 4,82.63

19 3.23 4.85 1.39 8.07 9.47 20,60, 70.0,0
22.24 33.44 9.61 55.67 65.29 13,7.90 482.63-

20 2.26 3.70 1.05 5.96, 7.01 20.0'0 70.00

15.56 25.51 7.26 41.07 48.33 137.90\48263

21 2.29 3.71 0.99 6.00 N698 L.
• •. •6.98 2 ,,-.0.0 70.. 0015.76 25.58 6.81 41.33L•'i 5 1 --37.90 T8m+b

22 3.69 5.67 1.49 9-3 6\ 10.\85 20.0 -O-/70 .0 0
25.43 39.11 10.2ý8 64.53 74.81 1\37.90 482.63

Min MS: 0.588, Locaýýion:- 7, Combinat-ion: Pm+Pb

5.

04

4.00

2.21
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14 1. 66 1. 66 0.91 3.32 4.23 20.00 70.00 8.03 
11.44 11.47 6.25 22.90 29.15 137.90 482.63 

15 1. 65 1. 86 0.75 3.51 4.27 20.00 70.00 7.54 
11. 40 12.83 5.19 24.23 29.42 137.90 482.63 

16 3.30 0.77 2.98 4.08 7.05 20.00 ' 70.00 5.06 
22.76 5.34 20.53 28.10 48.63 137.90 482.63 

17 3.23 1. 55 2.46 4.78 7.25 20.00 70.00/' 5<0 
22.26 10.70 16.99 32.96 49.95 137.90 482.63 

)()~'frQ ~ . 05 . 18 4.38 5.47 0.84 9.85 10.69 20.00 
30.23 37.68 5.77 67.91 73.68 137.90 4,82. 63~ 

19 3.23 4.85 1. 39 8.07 " ~ 
9 . 47 2 '),-" 0~ 0·0 ) 7 2 

22.24 33.44 9.61 55.67 65. 291~0 4B2. 63) 

20 2.26 3.70 1. 05 5.96 7 . 0 1~ 20. 0'0 70 . 0.0 4 . 04 
15.56 25.51 7.26 41.07 4B·f3 t'7.90~ 

21 2.29 3.71 0.99 6. 00n6. 98 2'0-._00 70.00 4.00 
25.58 6.81 

I ___ 

15.76 41 . 3 3 4 8,. 15 13 7 . 9 0 4"8'2 . 63 

22 3.69 5.67 1.49 9-."3~10.:5 ~O/'O.OO 2.21 
25.43 39.11 "?:4.5kV.90 4B2.63 

Min MS: 0.588, Location: Q Combinat--ion: Pm+Pb 
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Table 2-324. Load Combination 221, Forward Vibration,
Normal Conditions of Transport - Model AOS-165B

Load Cases: 221, 101, 201, 211
Forward 5g Vibration Inertia Load
100OF Ambient, 2.5 kW Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

LOc Pm Pb Q Pm+Pb Pm+Pb+Q

1 0.74 0.43 0.46 1.17 1.63
5.13 2.93 3.20 8.06 11.26

2 2.65 0.18 0.70 2.82 3.52
18.26 1.22 4.81 19.48 24.2.9'

3 2.31 0.57 0.52 2.88 3 .40
15.91 3.95 3.55 19.86 23.12

4 0.72 0.33 1.01 1.05 2.05
4.94 2.27 6.95 7.-2-1 1 4.15

5 0.75 0.40 0.4.6 1 5ý \1.6\1

Sm

20.00
137. /90,

55

7.67
12

/66.30
457.12

>10

5.19 2.76
.05.00 66.30
7.90 457.12

>10

6 2.71 0.87
18.70 6.03

26 20.00 66.30
39 137.90 457.12

6.38

7 7.49
51.65

26.64 20.00 61.80
183.69 137.90 426.10

0.55

8 /14.59 22.34 20.00 61.80
100.58 154.04 137.90 426.10

1.06

9 ,3.42 7.48 10.90 20.00 61.80
3.56 51.60 75.16 137.90 426.10

3.01

'N07 1.05 0.64 1.69 20.00 61.80
.46 7.23 4.39 11.62 137.90 426.10

>10

11 0.00 •1.04 0.52 1.56 20.00 61.80
0.02 7.15 3.58 10.73 137.90 426.10

>10

12 0.62 0.05 1.04 0.67 1.70 20.00 61.80
4.25 0.34 7.14 4.59 11.72 137.90 426.10

13 1.87 2.35 1.73 4.22 5.95 20.00 61.80
12.86 16.24 11.91 29.10 41.01 137.90 426.10

>10

6.11
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Table 2-324. Load Combination 221, Forward Vibration, 
Normal Conditions of Transport - Model AOS-16S8 

Load Cases: 221, 101, 201, 211 
Forward 5g Vibration Inertia Load 
100°F Ambient, 2.5 kW Decay Heat 
Maximum Internal Pressure, 1, 517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
:~ 0~~ 0.74 0.43 0.46 1.17 1.63 20.00 66\{0 >10 

5.13 2.93 3.20 8.06 11.26 13~0~7.12 . 

2.65 0.18 0.70 2.82 3.52~ 2~00 06.30:> 6.55 

Pb Q Pm+Pb Pm+Pb+Q Lo'c Pm 

1 

2 

18.26 1.22 4.81 19.48 24.2.9 '137 .9-0~7'"/ 

2.31 0.57 0.52 2.88 3.~0 lo.oo 6~3~ 7.67 

15.91 3.95 3.55 19.8K2~~2 137~9.0~.12 . 

o . 72 0 . 33 1. 01 1. 05 2 . 0 5 12·0,._~6 6 . 3 0 > 1 0 

4.94 2.27 6. 95/7-:-2,1 ~15 ~. 90 457.12 

0.75 0.40 0.46 /;,.15\ 1. 6" 2·0.00 66.30 
5.19 2.76 3/.'1.7 J 9~ Ll.l.13'vt37. 90 457.12 

2 .71 0 .87 ~6~ 3 <5'9~/. 20 . 00 66 .30 
18.70 6.03 4.66~4.~2 29.39 137.90 457.12 

7 .49 ~;-..2.3 1'9 . 4) 26. 64 20 .00 61. 80 
51. 65 e.2 .2'\). 8~.J3"i6 183.69 137.90 426.10 

J/.5.7 ~02 7/J..59 22.34 20.00 61.80 

\
45.~~5.2~9 5\.47 100.58 154.04 137.90 426.10 

9 3.b3~4'.35 3.42 7.48 10.90 20.00 61.80 
\ "-

l~~:~::i 2:::: 5:::: 7:::: "::::: 4::::: 
,,~~0.46 7.23 4.3911.62 137.90 426.10 

11 0 . 51' 0 . 0 0 . 1. 04 0 . 52 1. 5 6 2 0 . 0 0 61. 8 0 
3.h6 0.02 7.15 3.58 10.73 137.90 426.10 

3 

4 

5 >10 

6 6.38 

7 0.55 

8 1. 06 

3.01 

>10 

>10 

12 0.62 0.05 1. 04 0.67 1. 70 20.00 61. 80 >10 
4.25 0.34 7.14 4.59 11.72 137.90 426.10 

13 1. 87 2.35 1. 73 4.22 5.95 20.00 61. 80 6.11 
12.86 16.24 11. 91 29.10 41. 01 137.90 426.10 

2-684 . AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B 

• 

• 

• 



14 1.84
12.69

15 1.78
12.27

16 3.82
26.35

17 3 .73
25.72

18 3.64
25.08

19 3.35
23 .12

20 2.38
16.40

21 2.67
18.41

22 4.29
29.58

1.79
12.31

2.02
13.92

1.22
8.39

2.03
13 .98

5.43
37.40

4.90
33.77

3.73
25.69

4.08
28.16

6.19
42.68

1.79
12.32

2.70
18.61

3.14
21.65

2.71
18.68

0.42
2.87

0.18
1.25

0.13
0.91

0.44
3.02

0.57
3.91

3.63
25.01

3.80
26..19

5.04
34.74

5.76
39.70

9.06
62.48

8.25
56.88

6.10
42.09

6.75
46. 57'

5.41
37.33

6.50
44.80

8.18
56.39

8.47
58.37

9.48
65.35

8.43
58.14

6 . 24'
43 fO00

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10,

7.27

6.90

4.

.91

61.80
726 . 10

61.80
:26.10

3.44

1.86

Min MS: 0.545, : Pm+Pb
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14 1. 84 1. 79 1. 79 3.63 5.41 20.00 61. 80 7.27 
12.69 12.31 12.32 25.01 37.33 137.90 426.10 

15 1.78 2.02 2.70 3.80 6.50 20.00 61. 80 6.90 
12.27 13.92 18.61 26.19 44.80 137.90 426.10 

16 3.82 1. 22 3.14 5.04 8.18 20.00 61.80 4.23 
26.35 8.39 21. 65 34.74 56.39 137.90 426.10 

17 3.73 2.03 2.71 5.76 8.47 20.00 61.80 4~ 
25.72 13.98 18.68 39.70 58.37 137.90 426.10 

6,('g·Q ~2 . 31 18 3.64 5.43 0.42 9.06 9.48 20.00 
25.08 37.40 2.87 62.48 65.35 137.90 £26.10~ 

~. 

19 3.35 4.90 0.18 8.25 8.43 .2'Y6"e~8.0 2r4 
23.12 33.77 1. 25 56.88 58.1413-7.90426.1) 

~~ . 20 2.38 3.73 0.13 6.10 6.~4 20.0~~.91 
16.40 25.69 0.91 42.09 43'r O t37.90 426.10 

21 2.67 4.08 0.44 6. 75/>,7 . [19 2'0-.. 00 61.80 3.44 
18.41 28.16 3.02 

I ____ 

4 6 . 57 49,. 5 9 13 7 . 9 0 1126 . 1 0 

0.57 l,O-.-4~11.:5 ~0~1.80 22 4.29 6.19 1. 86 
29.58 42.68 ~2.2kV.90 426.10 

Min MS: 0.545, Loca,tion: Q Combina't-ion: Prn+Pb 
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Table 2-325. Load Combination 222, Lateral Vibration,
Normal Conditions of Transport - Model AOS-165B

Load Cases: 222, 101, 201, 211
Lateral 5g Vibration Inertia Load
100OF Ambient, 2.5 kW Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb

1 0.65 0.42 0.46 1.07
4.51 2.87 3.20 7.38

2 2.57 0.16 0.70 2.74
17.74 1.14 4.81 18.87

3 0.69 0.07 0.52 0.76
4.73 0.50 3.55 5.23

4 0.72 0.33 1.01 105
4.95 2.29 6. 95 -7.--2-5

5 0.65 0.39 0.4,6 .04

Pm+Pb+Q

1.53
10.58

Sm

20
137/

3.44 .78

>10
12

/66.30
457.12

>10

4.47 2.71
'0.00 66.30
7.90 457.12

>10

6 2.63 0.86
18.11 5.96

/17 20.00 66.30
73 137.90 457.12

6.61

7 7.37
50.81

26.22 20.00 61.80
180.80 137.90 426.10

0.58

8 .7'6-/13.64 21.40 20.00 61.80
.47 94.06 147.53 137.90 426.10

1.20

9 /3'.42 6.86 10.27 20.00 ' 61.80
23.56 47.27 70.83 137.90 426.10

3.38

0\.f2 1.05 0.74 1.79 20.00 61.80
0.84 7.23 5.08 12.31 137.90 426.10

>10-

11 0.07 1.04 0.71 1.74 20.00 61.80
0.49 7.15 4.86 12.01 137.90 426.10

>10

12 0.61 0.10 1.04 0.71 1.75 20.00 61.80
4.21 0.70 7.14 4.91 12.04 137.90 426.10

13 1.72 2.30 1.73 4.02 5.75 20.00 61.80
11.83 15.87 11.91 27.70 39.61 137.90 426.10

>10

6.47

I 2-686
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Table 2-325. Load Combination 222, Lateral Vibration, 
Normal Conditions of Transport - Model AOS-1658 

Load Cases: 222, 101, 201, 211 
Lateral 5g Vibration Inertia Load 
100°F Ambient, 2.5 kW Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) Q 

:: 0~~ 0.65 0.42 0.46 1.07 1.53 20.00 66\~0 >10 
4.51 2.87 3.20 7.38 10.58 13~O~57.12) 

2.57 0.16 0.70 2.74 3.44~ ~OO ~6.30 6.78 

Pb Q Pm+Pb Pm+Pb+Q Pm Loc 

1 

2 

3 

4 

5 

6 

7 

8 

17.74 1. 14 4.81 18.87 23.68 <137. ~0~7':Hl/ 

0.69 0.07 0.52 O. 76 1.~7 ~O. 00 6'6-:-3'0 >10 
4.73 0.50 3.55 5'2~8'U8 137~90 457.12 

0.72 0.33 1.01 1.05 2.06 r20 ..• ~.30 >10 

4 . 95 2 . 29 6 . 95 /772>5 ~ 9 ~ . 90 457 . 12 

0.65 0.39 0.4,( /';"<04\ 1.5'0 2..0.00 66.30 >10 

4.47 2.71 ~7 ~!1~L--ln~"'t37.90 457.12 

2 . 6 3 0 . 8 6 0 . 6~ 3 <4'9~I7 20 . 00 66 . 30 
18 . 11 5 . 96 4 . 6 6~ 4 . 0~ 28 . 73 13 7 . 90 457 . 12 

7. 37 ~':--2J 1'9.00) 26.22 20.00 61.80 
50.81 ~0.1~.8~>30~98 180.80 137.90 426.10 

)ibO \5 \/, ;J~' 64 21. 40 20.00 61. 80 

6.61 

0.58 

1. 20 

(42':~2'O~3 5\.47 94.06 147.53 137.90 426.10 

9 ~2'8~~3"99 3.42 6.86 10.27 20.00' 61.80 
19~i03 27 \-4 23 . 56 47 . 27 70 . 83 13 7 . 90 426 . 10 

"~.: 61 0.2 1.05 0.74 1. 79 20.00 61. 80 

3.38 

>10 
,~3 0.84 7.23 5.08 12.31 137.90 426.10 

11 0.6J 0.07 1.04 0.71 1.74 20.00 61.80 
4.~7 0.49 7.15 4.86 12.01 137.90 426.10 

>10 

12 0.61 0.10 
4.21 0.70 

13 1. 72 2.30 
11.83 15.87 

I 2-686 

1. 04 0.71 1. 75 20.00 61. 80 >10 
7.14 4.91 12.04 137.90 426.10 

1. 73 4.02 5.75 20.00 61. 80 6.47 
11.91 27.70 39.61 137.90 426.10 
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14 1.76
12 .11

15 1.77
12.17

16 3.44
23.74

17 3.35
23.08

18 3.63
25.05

19 3.27
22.54

20 2.31
15.92

21 2.36
16.28

22 3.80
26.19

1.67
11 .52

1.88

13.00

0.80
5.53

1.55
10.71

5.42
37.34

4.81
33.19

3.67
25.29

3.70
25.51

5.68
39.18

1.79
12.32

2.70
18.61

3.14
21.65

2.71
18.68

0.42
2.87

0.18
1.25

0.13
0.91

0.44
3.02

0.57
3.91

3.43
23.63

3.65
25.17

4.25
29.27

4.90
33.79

9.05
62.39

8.08
55.74

5.98
41.21

6.06
41.79'

5.21
35.95

6.35
-43 .77

7.39
50.92

7.61
52.47

9.46
65.25

8.27
56.99

6.11/
42 .r12

20.00
137.90

,20.00

137.90

20.00
137.90

20.00
137.90

20.00
137.90

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426 . 10,'

7.75

7.22

4

02

61.80
'2'6 . 10

61.80
126.10

3.95

2.16

Min MS: 0.579, Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 76 
12.11 

1. 77 
12.17 

3.44 
23.74 

3.35 
23.08 

3.63 
25.05 

3.27 
22.54 

2.31 
15.92 

2.36 
16.28 

3.80 
26.19 

1. 67 
11. 52 

1. 88 
13.00 

0.80 
5.53 

1. 55 
10.71 

5.42 
37.34 

4.81 
33.19 

3.67 
25.29 

3.70 
25.51 

5.68 
39.18 

Min MS: 0.579, 

1.79 
12.32 

2.70 
18.61 

3.14 
21. 65 

2.71 
18.68 

0.42 
2.87 

0.18 
1. 25 

0.13 
0.91 

3.43 
23.63 

3.65 
25.17 

4.25 
29.27 

4.90 
33.79 

9.05 
62.39 

8.08 
55.74 

5.98 
41. 21 

5.21 20.00 61.80 
35.95 137.90 426.10 

6.35 ,20.00 61.80 
~3.77 137.90 426.10 

7.39 20.00 61. 80 
50.92 137.90 426.10 

7.75 

7.22 

4.81 

7.61 20.00 61.80 4('9~ 
52.47 137.90 426.10 ~ 

9 . 46 20 . 00 6'('g-O ~2 . 32 

65.25 137.:0 ,(2~10~ 

8. 27 2S/00~~~: 8-0 2)71 
56.99 13~O 4~'~ 

6 . 11~ 20. 00 61. 8,0 4 . 02 
42.f{2 iL37.90""426.10 / 

\ L ~ 
o . 44 6 . 0 6 A 6 . 5 0 . 2-El-.-0 0 61. 8 0 3 . 9 5 
3.02 41. 79/ 4'4,. h 137. 90-;n'6 .10 

0.57 9-.-4~10.:5 ~0~1.80 
~5.3~V.90 426.10 

Location: Q Combina't-ion: Pm+ Pb 

2.16 

/ 
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Table 2-326. Load Combination 223, Vertical Vibration,
Normal Conditions of Transport - Model AOS-165B

Load Cases: 223, 101, 201, 211
Lateral 5g Vibration Inertia Load
100OF Ambient, 2.5 kW Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.68 0.92 0.46 2.59 3.06
11.55 6.33 3.20 17.89 21.09

2 5.01 1.25 0.70 6.25 6.95
34.52 8.59 4.81 43.11 .47.9'

3 4.28 1.60 0.52 5.87 6.39
29.48 11.01 3.55 40.49 44.04

4 0.92 0.46 1.01 1.38 2.39

6.34 3.20 6.95 9.-59 4 16.49

5 1.47 0.80 0.4.6 ,-,2,.277 2.7,3

Sm

20.00
13 7/./9'0,

]99

3.68
.12

/66.30
457.12

>10

10.12 5.53
.00 66.30
.90 457.12

>10

6 4.29 1.65
29.59 11.35

,6"1 20.00 66.30
61 137.90 457.12

3.66

7 11.51
79.39

33.32 20.00 61.80
229.76 137.90 426.10

0.15

8 .7'6--,/22.48 30.24 20.00 61.80
.47 155.01 208.48 137.90 426.10

0.33

.42 11.22 14.64 20.00 61.80

.56 77.37 100.93 137.90 426.10
1.67

0\'ý'9 1.05 1.81 2.86 20.00 61.80
.2.01 7.23 12.48 19.71 137.90 426.10

>10

11 0.28 1.04 2.15 3.18 20.00 61.80
1.92 7.15 14.80 21.95 137.90 426.10

9.70

12 1.69 0.29 1.04 1.99 3.02 20.00 61.80
11.66 2.03 7.14 13.69 20.83 137.90 426.10

>10

4.2213 2.96 2.78 1.73 5.74 7.47 . 20.00
20.42 19.18 11.91 . 39.60 51.51 137.90

61.80
426.10
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Table 2-326. Load Combination 223, Vertical Vibration, 
Normal Conditions of Transport - Model AOS-16S8 . 

Load Cases: 223, 101, 201, 211 
Lateral 5g Vibration Inertia Load 
100°F Ambient, 2.5 kW Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) 

Loc Pm Pb Q Pm+Pb Pm+Pb+Q Sm ~ MS 

~:;~ ~:;~ 1~:~: --:~:~: 1~~~'~ ~':~ 1 

2 

3 

4 

5 

6 

7 

1. 68 
11.55 

5.01 
34.52 

4.28 
29.48 

0.92 
6.34 

1.47 
10.12 

4.29 
29.59 

11. 51 

1.25 0.70 6.25 6. 95/12~00 6'6.30) 2),9 

8.59 4.81 43.1147'r 137 .9"6~7':12/ 
1. 6 0 0 . 52 5 . 87 6 -( 9 ~ 0 . 0 0 66-;-3-0 3 . 6 8 

11.01 3.55 40'4K4~4 137~9.0~.12 

o . 46 1. 01 1. 3 8 2 . 3 9 r2'0---U~ ~ . 3 0 > 1 0 
3.20 6.95~9754 1~9 ~.90 457.12 

0.80 0.46 ~'27\ 2.n 2·0.00 66.3C 
5.53 ~b V!6~L.8~'vD7.90 457.12 

1. 65 O. 6~ 5<94~,61 20.00 66.30 
11. 3 5 4 . 6 6~ 0 . 9\ 45 . 61 13 7 . 90 457 . 12 

~-:--2.3 2'6 . 10) 33. 32 . 20. 00 61 . 80 

>10 

3.66 

0.15 
\ \) ~ "'-/ 79.39 10\.55 49.82 ~79.94 229.76 137.90 426.10 

8 11/.'48 11 \00 7 . 7'6J, . 48 3 0 . 24 20 . 00 61. 80 
~7~.~~5.86 5~47 155.01 208.48 137.90 426.10 

0.33 

9 ~.gl 5~41 3.42 11.22 14.64 20.00 61.80 
77.37 100.93 137.90 426.10 

1. 67 

1~~,~52 0.~9 1.05 1.81 2.86 20.00 61.80 
~ ~47 2.01 7.23 12.48 19.71 137.90 426.10 

>10 

11 1.8? 0.28 1.04 2.15 3.18 20.00 61.80 
;L 2 .,8 8 1. 92 7 . 15 14 . 8 0 . 2 1. 9 5 13 7 . 9 0 42 6 . 1 0 

9.70 

V 

12 1. 69 0.29 
11. 66 2.03 

13 2.96 2.78 
20.42 19.18 

I 2-688 

1. 04 1. 99 3.02 20.00 61. 80 >10 
7.14 13.69 20.83 137.90 426.10 

1. 73 5.74 7.47 20.00 61. 80 4.22 
11.91 39.60 51. 51 137.90 426.10 
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14 2.61
.18.02

15 2.20
15.16

16 5.41
37.31

17 5.53
38.09

18 3.65
25.17

19 3.67
25.33

20 2.51
17.33

21 2.61
17.99

22 4.11
28.35

2.39
16.49

1.90
13 .11

1.86
12.79

2.31
15.90

5.50
37.91

5.22
35.96

4.15
28.60

4.07
28.07

5.76
39.71

1.79
12.32

2.70
18.61

3.14
21.65

2.71
18.68

0.42
2.87

0.18
1.25

0.13
0.91

0.44
3.02

0.57
3.91

5.01
34.51

4.10
28.28

7 .27
50.11

7.83
54.00

9.15
63.08

8.89
61.29

6.66

45 .92

6.68

46. 05'

6.79
46.83

6.80
46.88

10.41
71.76

10.54
72.67

9.56
65.95

9.07
62.54

6 . 79'
46.(83

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

2 0,160,

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426. 10(

4.99

6.31

2.

/.50

61.80
26 . 10

61.80
26.10

3 .49

2.04

Min MS: 0.150, Pm+Pb
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14 2.61 

15 

16 

17 

18 

19 

20 

21 

22 

18.02 

2.20 
15.16 

5.41 
37.31 

5.53 
38.09 

3.65 
25.17 

3.67 
25.33 

2.51 
17.33 

2.61 
17.99 

4.11 
28.35 

2.39 
16.49 

1. 90 
13 .11 

1. 86 
12.79 

2.31 
15.90 

5.50 
37.91 

5.22 
35.96 

4.15 
28.60 

4.07 
28.07 

5.76 
39.71 

Min MS: 0.150, 

1. 79 
12.32 

2.70 
18.61 

3.14 
21. 65 

5.01 
34.51 

4.10 
28.28 

7.27 
50.11 

6.79 20.00 61.80 
46.83 137.90 426.10 

6.80 20.00 61. 80 
46.88 137.90 426.10 

10.41 20.00 61. 80 
71.76 137.90 426.10 

4.99 

6.31 

2.)0 

2.71 7.83 10.54 20.00 61.80 2(/6~ 
18.68 54.00 72.67 137.90 426.10 ~ 

0.42 9.15 9.56 20.00 6,{'g'O~2.28 
2.87 63.08 65.95 137.:0 £~10~ 

0.18 8.89 9. 07 2(YOEl~~~: 8·0 2)38 
1.25 61.29 62.54 1Y~0 4~1~ 
o . 13 6 . 66 6 . 79120 . 0'0 . 61. 8,0 3 . 50 
0.91 45.92 46.\83 a.37.90~ 

0.44 6.68n7 .~2 L2.0 ... ~ 61.80 3.49 
3 . 02 4 6 . 0 5 49,. 0 7 13 7 . 9 0 4'2'6 . 1 0 

0.57 9-.-8~10.:4 ~0/.1.80 
~8.0kV.90 426.10 

Location:~ Cornbinat~on: Pm+Pb 

2.04 
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Table 2-327. Load Combination 231, 4-ft. Head-On Drop,
Normal Conditions of Transport - Model AOS-165B

Load Cases: 231, 102, 201, 211
4-ft. Head-On Drop
100 0 F Ambient, 2.5 kW Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Q Pm+Pb Pm+Pb+Q

1 1.70 0.91 0.44 2.61 3.04
11.72 6.27 3.00 17.99 20.99

2 3.87 0.55 0.67 4.42 5.10
26.72 3.77 4.65 30.48 35.14'

3 1.26 0.03 0.52 1.29 1 80
8.69 0.17 3.58 8.87 /^12.4

4 1.38 0.33 0.98 1.72ý 2.70
9.55 2.30 6.77 1-178,5 18.62

5 1.09 0.45 0.43//-1.54ý \1.97

Sm

20
137,

116

>10
.10

/61.80
426.10

>10

7'. 51 3.12

.0. 00 61.80
!7.90 426.10

>10

6 2.94 0.90
20.24 6.23

_4.,d9 20.00
30.98 137.90

32.38 20.00
223.25 137.90

61.80
426.10

5.81

7 10.14
69.92

61.80
426.10

0.19

8 /17.41 24.92 20.00 61.80
120.05 171.84 137..90 426.10

0.72

9 .33 7.82 11.15 20.00 61.80
22.99 53.90 76.89 137.90 426.10

2.84

0\67 1.01 0.79 1.80 20.00 61.80
ý0.48 6.99 5.42 12.42 137.90 426.10

>10

11 0.00 1.00 0.66 1.66 20.00 61.80
0.01 6.90 4.57 11.47 137.90 426.10

12 0.63 0.04 1.00 0.67 1.67 20.00 61.80
4.33 0.30 6.89 4.63 11.52 137.90 426.10

13 1.74 2.33 1.78 4.08 5.86 20.00 61.80
12.03 16.08 12.29 28.11 40.40 137.90 426.10

2-690 AOS Radioactive Material Transport Packaging Systei
for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Tra

>10
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Table 2-327. Load Combination 231, 4-ft. Head-On Drop, 
Normal Conditions of Transport - Model AOS-16S8 

Load Cases: 231, 102, 201, 211 
4-ft. Head-On Drop 
100°F Ambient, 2.5 kW Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) o 
Loc Pm Pb Q Pm+Pb Pm+Pb+Q Sm ~ MS 

1~:~~ ~:;~ ~:~~ 1~::~ --:~:~: ,;~~~i~~':~ 1 

2 

3 

4 

5 

6 

7 

8 

3.87 0.55 0.67 4.42 5.10/1 ~OO 6~.80~ 4),6 
26.72 3.77 4.65 30.48 35.14 '-37. 9'O~6':-r'i 

1. 26 0.03 0.52 1. 29 1.~O lo. 00 6:h-BO >10 

8.69 0.17 3.58 8'8K1ZJ~4 137~9.0~.10 

1. 3 8 0 . 33 0 . 98 1. 72 2 . 70 j2·e-.-QQ../61. 80 > 1 0 
9 55 2 30 6 . 77 H--:-8S 18 . 62 lL3 7 . 90 426 . 10 

~:~~ ~:~~ ('~~.~L1~~~:~~ 4~~:~~ 
2.94 0.9°0 o. 6-2 3<84~,49 20.00 61. 80 

20 . 24 6 . 23 4 . 51~ 6 . ~~ 3 0 . 98 13 7 . 90 426 . 10 

10 . 14 ~;--0.9 2'5 . 29/ 32. 38 20 . 00 61 . 80 
69.92 104.4~8.8~04~~ 223.25 137.90 426.10 

>10 

5.81 

0.19 

0.72 Y4.9 ~3 V, .5'1J,.41 24.92 20.00 61.80 

(51.:~8.44 5(79 120.05 171.84 137'.90 426.10 

9 ~.25 4~56 3.33 7.82 11.15 20.00 61.80 
53.90 76.89 137.90 426.10 

2.84 

1~~:72 0.07 1.01 0.79 1.80 20.00 61.80 
~ ~94 0.48 6.99 5.42 12.42 137.90 426.10 

11 0.6~ 0.00 1.00 0.66 1.66 20.00 61.80 
4.h5 0.01 6.90 4.57 11.47 137.90 426.10 

>1Ci 

>10 

12 0.63 0.04 1. 00 0.67 1. 67 20.00 61. 80 >10 
4.33 0.30 6.89 4.63 11. 52 137.90 426.10 

13 1. 74 2.33 1.78 4.08 5.86 20.00 61. 80 6.36 
12.03 16.08 12.29 28.11 40.40 137.90 426.10 
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14 1.83
12.62

15 1.77
12.21

16 3.47
23.94

17 3.40
23.46

18 3.97
27.37

19 3.62
24.92

20 2.70
18.59

21 3 .10
21.40

22 4.48
30.91

1.72
11.87

2.07
14.24

0.88
6.07

1.58
10.91

5.44
37.50

5.19
35.77

4.25
29.31

4.88
33.67

6.56
45.21

1.82
12.57

2.74
18.89

3.09
21.29

2.65
18.26

0.53
3.64

0.23
1.56

0.16
1.07

0.43
2.95

0.56
3.83

3.55
24.50

3.84
26.45

4.35
30.02

4.98
34.36

9.41
64.87

8.80
60.69

6.95
47.90

7.99
55. 08'

5.38
37.07

6.57
45.33

7.44
51.31

7.63
52.62

9.94
68.51

9.03
62.25

7. 10'
48 .(97

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10,

7.44

6.82

4.

32

61.80
26 . 10

61.80
26.10

2.76

1.72

Min MS: 0.186, Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 83 
12.62 

1. 77 
12.21 

3.47 
23.94 

3.40 
23.46 

3.97 
27.37 

3.62 
24.92 

2.70 
18.59 

3.10 
21. 40 

4.48 
30.91 

1. 72 
11.87 

2.07 
14.24 

0.88 
6.07 

1. 58 
10.91 

5.44 
37.50 

5.19 
35.77 

4.25 
29.31 

4.88 
33.67 

6.56 
45.21 

Min MS: 0.186, 

1. 82 
12.57 

2.74 
18.89 

3.09 
21. 29 

3.55 
24.50 

3.84 
26.45 

4.35 
30.02 

5.38 20.00 61.80 
37.07 137.90 426.10 

6.57 20.00 61.80 
45.33 137.90 426.10 

7.44 20.00 61.80 
51.31 137.90 426.10 

7.44 

6.82 

4.76 

2.65 4.98 7.63 20.00 61.80 4(,8E1) 
18.26 34.36 52.62 137.90 426.10 ~ 

o . 53 9 . 41 9 . 94 20 . 00 ' 6·{'g·Q ~2 . 19 

3.64 64.87 68.51 137.:0 ~2~10~ 

0.23 8.80 9. 03 2s,./00~~~: 8,0 2)41 
1.56 60.69 62.25 "~O 4~"~ 
o . 16 6 . 95 7 . 10120 . 0'0 61. 8.0 3 . 32 

1.07 47.90 48.(7 t'7.90~ 
0.43 7.99 A8. ~2 2-0 ... 0-?--. ,61. 80 2.76 
2 .95 55. 08 58,. 03 13 7 . 90 42'6.10 

0.56 1_1-.. 0~11.:0 ~O~1.80 
~6.1kV90 426.10 

Loca:.tion: Q Combina:t-ion: Pm+Pb 

1. 72 
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2.10.4.2 Hypothetical Accident Conditions of Transport
Summary of Damages (Stresses)- Model AOS-165B

Table 2-328 and Table 2-329 present Model AOS-165B transport package Load Cases and Load
Combinations, respectively, under Hypothetical Accident conditions of transport:

" Table 2-330 through Table 2-342 present Load Case test case output data. Comparisons
with allowable stress limits are included for Load Cases 111, 112, 113, 114, 115, and 116.

* Table 2-342 through Table 2-357 present Load Combination test case output data.

Table 2-328. Load Cases Associated with Allowable Stresses
under Hypothetical Accident Conditions of Transport - Model AOS-165B

Load Case Description

111 Fire at 30 Minutes, 1,475°F Ambient, 2.5 kW Decay Heat Table2330

112 Fire at 60 Minutes, 1 00°F, 2.5 kW Decay Heat, Maximum Insolation )Table 2-331
113 Fire at 90 Minutes, 1 00°F, 2.5 kW Decay Heat, Maximum Insolation\ jTable 2-332

114 Fire at 120 Minutes, 100'F, 2.5 kW Decay Heat/Maximum \nsol1tion Table 2-333

115 Fire at 150 Minutes, 100'F, 2.5 kW Decay Heat, Maximum lnsolati6n Table 2-334

116 Fire at 180 Minutes, 1000F, 2.5 kW Decay leatd Maximum Insolation Table 2-335

301 30-ft. Head-On Drop Table 2-336

302 30-ft. Side Drop + Slap-Down • Table 2-337

303 30-ft. Cg/Corner Drop Table 2-338

304 30-ft. Head-On Drop at,/40 F,GwX) Temperature Table 2-339

305 30-ft. Side Drop + Slap-Dow'n at,-4 0 F, Low TFemperature Table 2-340
306 30-ft. Cg/Corner Drop t40F LoTemperatur Table 2-341

311 4-ft. Drop ontoRRod Table 2-342
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2.10.4.2 Hypothetical Accident Conditions of Transport 
Summary of Damages (Stresses) - Model AOS-16S8 

Table 2-328 and Table 2-329 present Model AOS-165B transport package Load Cases and Load 
Combinations, respectively, under Hypothetical Accident conditions of transport: 

• Table 2-330 through Table 2-342 present Load Case test case output data. Comparisons 
with allowable stress limits are included for Load Cases 111, 112, 113, 114, 115, and 116. 

• Table 2-342 through Table 2-357 present Load Combination test Acase o<utput daota. 

Table 2-328. Load Cases Associated with Allowable Stresses 
under Hypothetical Accident Conditions of Transport - Model AOS-1658 

Load Case Description ~ 10. 'l@t' 

I 2-692 

111 Fire at 30 Minutes, 1 ,475°F Ambient, 2.5 kW Decay Heat A "" \ Table~330 
112 Fire at 60 Minutes, 100°F, 2.5 kW Decay Heat, Maximun(lnsolatio~ '\ \Table 2-331 

113 Fire at 90 Minutes, 100°F, 2.5 kW Decay Heat, Ma;<i~um Ins,olation"" ) JTable 2-332 

114 Fire at 120 Minutes, 100°F, 2.5 kW Decay Heat(Maxitnum Ins61ation / Table 2~333 
I I , 

115 

116 

301 

302 

303 

304 

305 

306 

311 

Fire at 150 Minutes, 100°F, 2.5 kW Decay Heat\ Maxitnum Insolation~ 
. , I 

Table 2-334 

Fire at 180 Minutes, 100°F, 2.5 kW Decafl'leat) MaxirTi"i:im-lnsolation / "I ___ Table 2-335 

30-ft. Head-On Drop ~ 'J r--.. / Table 2-336 

30-ft. Side Drop + Slap-Down ~ "" Table 2-337 

30-ft. Cg/Corner Drop / \ "" Table 2-338 

Table 2-339 
/ "A - >--- v 

30-ft. Side Drop + SI~p-Down,~,-'1-O°F, Low Tempyrature Table 2-340 

30-ft. Cg/Corner Drop ~t.-40°F, LowTemperatur~ , , ---..J 
/ Table 2-341 

4-ft. Drop 9nto.-f:~od Table 2-342 

v 
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Table 2-329. Load Combinations Associated with Allowable Stresses
under Hypothetical Accident Conditions of Transport - Model AOS-165B

Load

Combination Load Cases Description Data

301 301,102, 201, 211 Head-On Drop Orientation Table 2-343

302 302, 102, 201, 211 Side Drop Orientation Table 2-344

303 303,102, 201,211 Cg/Corner Drop Orientation //Table2--345

Head-On Drop Orientation at -400F, ,304 34152,211 T615le 2-3464304,105,202, Cold Environment

305 305, 105, 202, 211 Side Drop Orientation at -400F, Tabl 2-347Cold Environment 'al 2-4

Cg/Corner Drop Orientation at 440-F, \T,
306 306,105,202,211 Cold Environment .able 2-34

Additional Increased External Pressur\eT
310 204,101,201,211, (290 psi) Table 2-349

311 311,101,201,211 4-ft. Drop onto Rod ") /Table 2-350

312 311, 104, 201, 211 4-ft. Drop onto Rod at -40F, Table 2-351
Cold Environmernt _____.....__Table_2-351

350 111,201,211 Fire at,30 Minutes Table 2-352

351 112, 201, 211 Fire at 60' Minutes j Table 2-353

352 113, 201, 211 Fire at'90 MinfutesI Table 2-354

353 114,201,211 Fireat 12'0.Minutesý\ Table 2-355
354 115, 201, 21/1 /--,Fire at 150 aihtes /, Table 2-356

355 116, 201<,211 K. /Fire "Ata80-Mjnute~s Table 2-357

-)

V

v'
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Table 2-329. Load Combinations Associated with Allowable Stresses 
under Hypothetical Accident Conditions of Transport - Model AOS-1658 

Load 
Combination Load Cases 

301 301, 102, 201, 211 

302 302,102,201,211 

303 303, 102, 201, 211 

304 304,105,202,211 

305 305, 105, 202, 211, 

306 306,105,202,211 

310 204,101,201,211 

311 311, 101, 201, 211 

312 311,104,201,211 

350 111,201,211 

351 112,201,211 

352 113, 201, 211 

353 

354 

355 

Description Data 

Head·On Drop Orientation Table 2-343 

Side Drop Orientation Table 2-344 
,.--:---. 

Cg/Corner Drop Orientation /1~ql~3~B~5 

Head-On Drop Orientation at -400F, / ':-':'?;"<' \ 
. / :faBle 2~346 

Cold EnvIronment .' ( ) ." / 

Side Dro~ Orientation at -40°F, ~~~ 2~7 
Cold EnvIronment A.". '. ( 
Cg/Corn~r Drop Orientation at 400F: .....•. ~ "'T,~ble2~~ 
Cold EnvIronment "" '...." '" ". . / 

Additio~allncreased Exte1na.1 Pressu(e", \ Tabl~49 
(290 pSI) (~ \' \ 

4-ft. Drop onto lJ.o~ ""' ....• ~ )" /Table 2-350 

4-ft. Drop Onfdi=l,.,od at -40°F\ . '". - / Table 2-351 
Cold EnvironfTlElllt I ~ / 

Table 2-352 

Table 2-353 

Table 2-354 

Table 2-355 

Table 2-356 

Table 2-357 
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Table 2-330. Load Case 111, Fire at 30 Minutes, 1,4750F Ambient, 2.5 kW Decay Heat,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma2 Sigma_3 Pm Pb

1 7.2736E+03 -6.1491E+03 7.6427E+03 1.3423E+04 2.44,86E+04

5.0150E+01 -4.2397E+01 5.2695E+01 9.2546E+01 1.688ý2E+02

2 1.7980E+03 -8.0462E+02 3.1091E+02 2.6026E+03 <4.63<48E)+03

1.2397E+01 -5.5477E+00 2.1436E+00, -1.7944E+O.. 3\.1956E+0

3 1.1783E+04 -8.1487E+03 5.6033E+03 1.9931E+04\3.\9508E+04

8.1240E+01 -5.6183E+01 3.8633E+01 1.3742E+02 2.76240E+02

4 3.9670E+03 -2.1411E+03 1.3236E+03 ý61080E+03 1.1668E+04

2.7351E+01 -1.4762E+01 9.1259E+040 \\. 21133 01 .20446E+01

5 7.2590E+03 -6.1402E+03 7 99E+04ý 2.4345E+0

5.0049E+01 -4.2335E+01 5.31976E+00 9 .23 8040E+O-1 1.67865E+02

6 1.8244E+03 -8.3436E+02 .3438E02 2E.6588E+03 4.7038E+03

\/

1.2579E+01 -5.75275E+00•-.3017E+00-17833/2E+01 3.2432E+01

7 -1.2200E+02 -1.63,90. 03 -4ý .757E+02 1.5170E+03 2.1784E+03

X \ ,

-8.4113E-01 -1. 3016E-+-01 -3.30651E+00 1.0460E+01 1.5019E+01

8 -9.9949+01 +-2 7992.2E+03 -2.3042E+-03 1.6992E+03 1.9901E+03
-6.8912E-01 1\455±0---1.5887iE+01 1.1716E+01 1.3721E+01

9 1.2-~'-E±O.2 -9.2184+02 -3.00125E+03 1.0469E+03 7.0033E+01

\/

8.6525-01 36-.556E+00 2~.0692E+01 7.2182E±00 4.8286E-01

10 1.83732E+02 -6. 3479E+0 -1.4677E+03 8.1863E+02 1.40425+03

1.2675E+00 -4/37ý6Y15±00 -1.0119E+01 5.6442E+00 9.6839E+00

11 1.77.9E+02 -6 2771E+02 -1.4976E+03 8.0568E+02 1.3816E+03

1.22\'71-E\00 -4.3279E+00 -1.0325E±01 5.5550E+00 9.5258E+00

1-2 1.7,895E+I02 -6.2934E+02 -1.5355E+03 8.0830E+02 1.3874E+03

1\2h'3s'Es00 -4.3392E+00 -1.0587E+01. 5.5730E+00 9.5657E+00

13 4.9819E+02 -1.7384E+03 -3.2789E+01 2.2366E+03 3.6862E+03

3.4349E+00 -1.1986E±01 -2.2607E-01 1.5421E+01 2.5415E+01

14 -4.7261E+02 -2.1171E+03 -9.9123E+02 1.6445E+03 6.3205E+02

-3.2585E±00 -1.4597E+01 -6.8343E+00 1.1338E+01 4.3579E+00

15 7.0921E+00 -2.4890E+03 -2.4685E+03 2.4961E+03 7.7021E+02

4.8898E-02 -1.7161E+01 -1.7020E+01 1.7210E+01 5.3104E+00
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Table 2-330. Load Case 111, Fire at 30 Minutes, 1 ,475°F Ambient, 2.5 kW Decay Heat, 
Hypothetical Accident Conditions of Transport - Model AOS-16S8 

Stress (psi/MPa) 

Location Pm Pb 

I 2-694 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

7.2736E+03 -6.1491E+03 7.6427E+03 1.3423E+04 2.44B6E+04 
5.0150E+01 -4.2397E+01 5.2695E+01 9.2546E+01 1.6882E+02 

1.7980E+03 -8.0462E+02 3.1091E+02 2.6026E+03 ~63~~)03 
1.2397E+01 -5. 5477E+00 2.1436E+00, 1. 794{e.\3'.~6E+0! 

1.1783E+04 -8.1487E+03 5. 6033E+03 1.9932E+04 3,. 950'8E+~4 
"- " " 8 .1240E+01 -5. 6183E+01 3. 8633E+01 1. 3742E+0\2. 7,240E+02 

3.9670E+03 -2.1411E+03 1.3236E+03 0a8'OE+03 l.lJ8E+04, ~ \~.: ? ~ " \ I 
2.7351E+01 -1.4762E+01 9 . 1257e\0 ~~13E+~-= __ /}. 0446E+01 

7.2590E+03 -6.1402E+03 7. 5384E+0!3 1. 339.9E+04

J
2. G45E+04 

5.0049E+01 -4. 2335E+01 5 .197\5E+0~ 9. 2384E't-0-~:~~6E+02 
1.8244E+03 -8.3436E+02~81E+0~03 4.7038E+03 
1.2579E+01 -5.7527E+00 Q.3017E+00---1~~E+01 3.2432E+01 

-1.2200E+02 -1. 63'9fu:~?"\4~'5,,?E+ol1. 5170E+03 2.1784E+03 
- 8.4113 E- 01 701E+.ol - 3 .3 06 5~1. 04 60E+Ol 1. 5019 E+Ol 

-9.9949E+01 ~.79~E!o3 ~'t-03 1.6992E+03 1.9901E+03 
-6.8912E-01 -1'. 2405E+O'l--·L 588?1E+01 1.1716E+01 1.3721E+01 

1. 25'1~02 -9 .~'1.E+~3 ~2E+03 1.0469E+03 7. 0033E+01 
/ -..........." / 8. \52E-01 -6~ .. ~~2. 0692E+01 7. 2182E+00 4. 8286E-01 

1.83f3~-6.3479'+02 -1.4677E+03 8.1863E+02 1.4042E+03 
1, 267,\E+0,e 1!3"''7-6?lE+OO -1.0119E+01 5. 6442E+00 9. 6819E+00 

11 1.7797E+02 -6.2771E+02 -1.4976E+03 8.0568E+02 1.3816E+03 
~ 22'~~4. 3279E+00 -1.0325E+Ol 5. 5550E+00 9. 5258E+00 

~ ~ ~ ~'~~,~:~~ =~: ~~~~::~~ =~: ~~~~::~~ ~: ~~~~::~~ ~: ~~~~::~~ , ~~> 4~819E+02 -1.7384E+03 -3.2789E+01 2.2366E+03 3.6862E+03 
3.4349E+00 -1.1986E+01 -2.2607E-01 1.5421E+01 2.5415E+01 

14 -4.7261E+02 -2.1171E+03 -9.9123E+02 1.6445E+03 6.3205E+02 
-3.2585E+OO -1.4597E+01 -6.8343E+00 1.1338E+01 4.3579E+00 

15 7.0921E+00 -2.4890E+03 -2.4685E+03 2.4961E+03 7.7021E+02 
4.8898E-02 -1.7161E+01 -1.7020E+01 1.7210E+01 5.3104E+00 
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16 -3.7113E+01
-2.5589E-01

17 -1.0857E+02
-7.4855E-01

18 3.8032E+02
2.6222E+00

19 9.8675E+01
6.8034E-01

20 5.3964E+01
3.7207E-01

21 1.8321E+02
1..2632E+00

22 -8.6962E+00
-5.9958E-02

23 -5.3892E+01
-3. 7157E-01

24 3.5213E-01
2. 4279E-03

25 -4.4902E+01
-3. 0959E-01

-2.2849E+03

-1. 5754E+01

-1. 9382E+03.
-1.3363E+01

-4.9616E+02
-3. 4209E+00

-2.2053E+02
-1. 5205E+00

-1. 5203E+02
-1. 0482E+00

-2. 5643E+02
-1.7680E+00

-5. 7092E+02
-3.9364E+00

-1. 5305E+03
-1. 0552E+01

-4. 5630E+02
-3. 1461E,+-0.0

-5.5'333Et02

1.8533E+02
1.2778E+00

6. 7016E+02
4. 6206E+00

-1. 1805E+02
-8.1390E-01

2. 2781E+01
1. 5707E-01

2 .0718E+01

1. 4284E-01

1. 5765E+03
1. 0869E+01

2. 0534E+013
1 . 4157 E+0'1

5 .3918E+02

2.2478E+03 1.9339E+02
1.5498E+01 1.3334E+00

1.8296E+03 4.0989E+02
1.2615E+01 2.8261E+00

8.7647E+02 1.4593E+03
6.0431E+00 1.0061E+01

3.1921E+02 5.5'548E+02
2.2008E+00 /82-00 )

2.0599E+02 3,5816E+02
1.4203E+00 2.-,694E+00

4.3964E+02\ 0.236Ei-02

3208312E+00 2 .8983E+0,0

<5.6\222E+02 1.81)~5E+02
."8764E+80-0 ,1. 24'60E+00

1.4766E*-0,3-22.7392E+02
-L.0181E+01 1.8886E+00

4 5665*E÷02 1.8803E÷02
3.14,85E+00 1.2964E+00

>5.0843E+02 5.8886E+02
3.5055E+00 4.0600E+00
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16 -3.7113E+Ol ~2.2849E+03 1.8533E+02 2.2478E+03 1.9339E+02 
-2.5589E-Ol -1.5754E+Ol 1.2778E+00 1.5498E+Ol 1.3334E+00 

17 -1.0857E+02 -1.9382E+03 6.7016E+02 1.8296E+03 4.0989E+02 
-7.4855E-Ol -1.3363E+Ol 4.6206E+00 1.2615E+Ol 2.8261E+00 

18 3.8032E+02 -4.9616E+02 -1.1805E+02 8.7647E+02 1.4593E+03 
2.6222E+00 -3.4209E+00 -8.1390E-Ol 6.0431E+00 1.0061E+Ol 

19 9.8675E+Ol -2.2053E+02 2.2781E+Ol 3.1921E+02 5.5'548E+02 
6.8034E-Ol -1.5205E+00 1.5707E-Ol 2.2008E+00 3182 9'9UO 0 < V 20 5.3964E+Ol -1.5203E+02 2.0718E+Ol 2.0599E+02 3",5816E+02 
3.7207E-Ol -1.0482E+00 1.4284E-Ol 

/.'- / 
1. 4203E+00~:(l'694E+00 

21 1.8321E+02 -2.5643E+02 1.5765E+03 4.396~02 4.2~~0~~ 
" " L 2632E+00 -1.7680E+00 1. 0869E+Ol 3~e~E+00~. 89·83E+O.o 

22 -8.6962E+00 -5.7092E+02 2. 0534E+013 <5. 6222E+02 1. 81~5E+02 
-5.9958E-02 -3.9364E+00 1. 4157E{0!1 3\8764E~0.oA. 24'~OE+00 

-1.5305E+03 5. 391(sE+0~ 1. 4~KI--o.3..........-'~392E+02 23 -5.3892E+Ol 
-3.7157E-Ol -1.0552E+Ol 3"':\7175E+00--....J. .. 0181E+Ol 1.8886E+00 

-4.5630E+02~~~+Or~~02 1.8803E+02 24 3.5213E-Ol 
2.4279E-03 -3.1461E.+·0.0 -3.13 58E+00 3. r4'85E+0 0 1.2964E+00 

/ 
'\ "" ~ 25 -4.4902E+Ol -5.5'333E.+02 -5,4498E+02 5.0843E+02 5,8886E+02 

/ /'" it.7575~~O 3.5055E+00 -3.0959E-Ol -3.815'IE+00 4.0600E+00 

V 
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Allowable Stress for Load Case III

LOC Tmax
(degF)

Tave
(degF)

Sm

(ksi)
Sy

(ksi)
Su

(ksi)

1
2
3
4
5
6
7
8
9
10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25

374.00
354.62
845.68
458.65
375.68
355.72
356.76
366.16
371.44
383.34
383.77
383.47
378.52
380.86
392.38
363.85
358.25
360.54
359.77
360.35
361.94
362 .82

376.03
353.00
353.51

363.53
349.96
637.44
397.46
364.32
350.86
356.10
364.42
369.52
378.60
379.08
378.73
373.57
372.03
381.82
361.01
357.24
360.19
359.19
359.63
361.50
362.26
372.95
352 .38',
352.94

20.00
20.00
16.40
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20-.00-

22.40
22.40
18.40
22.40
22.4.0
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22 . 4 0"

22.40
22 .40

61.80
'61.80
61.80
61.80
61.80
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LOC 

1 
2 
3 
4 
5 

\ 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
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Allowable Stress for Load Case 111 
----------------------------------

Tmax 
(deg_F) 
-------

374.00 
354.62 
845.68 
458.65 
375.68 
355:72 
356.76 
366.16 
371.44 
383.34 
383.77 
383.47 
378.52 
380.86 
392.38 
363.85 
358.25 
360.54 
359.77 
360.35 
361.94 
362.82 
376.03 
353.00 
353.51 

Tave Sm Sy Su 
(deg_F) (ksi) (ksi) (ksi) 
-------

363.53 20.00 22.40 61. 80 
349.96 20.00 22.40 61. 80 
637.44 16.40 18.40 59.20 
397.46 20.00 22.40 61. 80 
364.32 20.00 22.40 61. 80 0 350.86 20.00 22.40 61. 80 
356.10 20.00 22.40 61. 80 
364.42 20.00 22.40 61. 80 
369.52 20.00 22.40 61. 80 

,J 

378.60 20.00 22.40 61. 80 
379.08 

.. 
20.00 22.40 . 6'~0 

378.73 20.00 22.40 <61. 80 
373.57 20.00 22. 401,£-1-. 80 
372.03 20.00 22.40 61".80 
381.82 20.00 22 .~O 61.'8·0 
361.01 20.00 .22.\40 61.80 
357.24 20.00 (,-2, fO 6.1. 80 
360.19 20.00 22'.,,J10 61~ 
359.19 20.00 22.40 61.80 

359 .63 2 c;.,.0'0~ 40 61. 80 
3 61 . 5 0 2'0 . 0 0 . 2 2,\4 0 61. 80 

362 .26/:~.Q9 22.40 61. 80 
372.95 ~O.OQ 22.40 61. 80 

( ! 
61. 80 3 52 . 38 2'00"('lQ 2 2 . 4·~ 

352.94 20.00~4'0 61. 80 
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Table 2-331. Load Case 112, Fire at 60 Minutes, 1000F, 2.5 kW Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2

1 1.3075E+03 -1.0127E+03
9.0150E+00 -6.9823E+00

Sigma_3

3.6982E+03
2.5498E+01

8.7429E+02
6.0280E+00

Pm

2 2.4981E+03
1. 7224E+01

Pb

-8.4827E+02
-5.8486E+00

2.3202E+03 4.3791E+03

1.59975+01 3.'019ý3E+01

3.3464E+03 <7.57<48O+0'3

2.3073E+0il 5\,2221E+01

3 .9654E+03 7-.025ý8E+0O3

2.73405+01l 4.8,441E'+01

3 1.8413E+03 -2.1241E+03 -1.4075E+03
1.2695E+01 -1.4645E+01 -9.7045E+00

0

4 2.1600E+03 -1.8063E+03 7.0632E+02\3.96&'3E+
1.4893E+01 -1.2454E+01 4.8699E+0•0 2 7347E+01

5 1.3180E+03 -1.0142E+03 3.7085+03 2.332.1E+03
9.0870E+00 -6.9924E+00 2.55619E+0, 1.6079E+-1-

6 3.3825E+03 -5.6602E+02 7 .7899E+02 3.9485E+03
2.3321E+01 -3.9026E+00 5.3709E±00---2.72ý2,4E+01

7 3.8709E+04 -1.88/21E+04 \7.2549E+03 5.7530E+04
2.6689E+02 -1.2976E-+,02 5.0021',E+01 3.9666E+02

8 41975+0 ~8005E)+04 4.3484Eý4-03 5.9984E+04
2.8943E+02 -1\2414E+02-2..998,14E+01 4.1357E+02

9 2.22,04E+04 -2.7305E+03 \9.2643E+03 2.4935E+04
1.53095±02 1-%.8826E+01 6.3875E+01 1.7192E+02

10 7.6046E\403 -2.180ý25+02 -1.7342E+03 7.8226E+03\ \ / /

5.2432E+04I -1/50-3/2E+00 -1.1957E+01 5.3935E+01

11 7•5983E+03 ý-.1937E+02 -1.4937E+03 7.8177E+03
5.23,88E501 -1.5125E+00 -1.0299E+01 5.3901E+01

ý1-2 '7.5978E±03 -2.1931E+02 -1.5916E+03 7.8172E±03
5.\23• 'E+01 -1.5121E+00 -1.0973E+01 5.3897E+01

13E+03 -1.4207E+03 3.3060E+03 '9.1920E+03

5.81E01 -9.7951E+00 2.2794E+01 6.3376E+01

14 2.3535E+03 -2.4188E+03 1.4961E+03 4.7723E+03

9 . 1415E+03
6.3028E+01

1. 1177E+05
7.7060E+02

9.3456E+04
6.4436E+02

3.7843E+04
2.6092E+02

9.8188E+02
6.7698E+00

1.1230E+03
7.7428E+00

1. 1337E+03
7 .8166E+00

5.6444E+03
3. 8917E+01

1.9996E+03
1.3787E+01

1. 9513E+03
1.3454E+01

7.7124E+03
I I5.3175E+01

4. 4154E+03
-3. 0443E+01

1.6226E+01 -1.6677E+01 1. 0315E+01

5.8265E+02
4. 0173E+00

3.2904E+01

1.1743E+03
8.0965E+00

15 8.7818E+02
6.0549E+00

-2.9612E+02
-2.0416E+00
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Table 2-331. Load Case 112, Fire at 60 Minutes, 100°F, 2.5 kW Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of Transport - Model AOS-1658 

Stress (psi/MPa) 

Location Pm Pb 

1.3075E+03 -1.0127E+03 3.6982E+03 2.3202E+03 4.3}91E+03 
9.0150E+00 -6.9823E+00 2.5498E+01 1.5997E+01 3.0193E+01 

1 

2 

3 

2.4981E+03 -8.4827E+02 8.7429E+02 3.3464E+03 ~57~g)03 
1.7224E+01 -5. 8486E+00 6. 0280E+00 2. 307~0'\5'-.~lE+0;t 

1.8413E+03 -2.1241E+03 -1.4075E+03 3. 9654E+03 7,. 025'8E+~3 
" " " 1.2695E+01 -1.4645E+01 -9.7045E+00 2.7340E+Q~4.8~lE+01 

2.1600E+03 -1.8063E+03 7.0632E+02 ~6~E+03 v.7124E+03 4 

5 

6 

7 

8 

9 

10 

\3.961" \ J 

1.4893E+01 -1.2454E+01 4. 8697°10 2~47E+V§' 3175E+01 

1.3180E+03 -1.0142E+03 3. 7085E+OB 2. 332.1E+03 4~54E+03 
9.0870E+00 -6. 9924E+00 2. 556\9E+0~ 1. 6079E,+-~e~. 0443E+01 

3.3825E+03 -5.6602E+02~91E+0~03 9.1415E+03 
2.3321E+01 -3. 9026E+00 5. 37o9E+oo----2~,4E+01 6. 3028E+01 

3.8709E+04 -1.8Y~~7~'4~E+0~ 5.7530E+04 1.1177E+05 
2.6689E+02 79(+.02 ~~3. 9666E+02 7. 7060E+02 

4.1978E+04 ,1.8005EIo4 4.3484E'+-03 5.9984E+04 9.3456E+04 " ~. 
2. 8943E+02 -1,.~4E+Q2----2_~'IE+01 4.1357E+02 6. 4436E+02 

2. 22,0~EJ4 -2. 730'5E+~9. 2643E+03 2. 4935E+04 3. 7843E+04 
/ --......... " ·()1 /i 1.5309E+02 -1~_8826E+~ 6.3875E+01 1.7192E+02 2.6092E+02 

7.~~6~2.~02 -1.7342E+03 7.8226E+03 9.8188E+02 
5. 243\E+0-I ?'(5'0-3~E+00 -1.1957E+01 5. 3935E+01 6. 7698E+00 

7.5983E+03 S2.1937E+02 -1.4937E+03 7.8177E+03 1.1230E+03 
~ 23.88E~-1. 5125E+00 -1. 0299E+Ol 5. 3901E+Ol 7. 7428E+00 

1'2 q. 5.9~03 -2.1931E+02 -1.5916E+03 7. 8172E+03 1.1337E+03 
~ ~ . 5\<3"8.<{,;+01 -1. 5121E+00 -1. 0973E+Ol 5. 3897E+Ol 7. 8166E+00 

,,"r~>. 7.. 7713E+03 -1.4207E+03 3. 3060E+03 '9.1920E+03 5. 6444E+03 
5.3581E+01 -9.7951E+00 2.2794E+01 6.3376E+01 3.8917E+01 

14 2.3535E+03 -2.4188E+03 1.4961E+03 4.7723E+03 1.9996E+03 
1.6226E+01 -1.6677E+01 1.0315E+01 3.2904E+01 

15 8.7818E+02 -2.9612E+02 5.8265E+02 1.1743E+03 
6.0549E+00 -2.0416E+00 4.0173E+00 8.0965E+00 
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1.3787E+01 

1.9513E+03 
1.3·454E+01 

2-697 



16 1.3175E+04
9. 0838E+01

17 1.1527E+04
7.9479E+01

18 4.9897E+01
3. 4403E-01

19 2.9523E+01
2. 0355E-01

20 2.5064E+01
1. 7281E-01

21 2.2049E+02
1. 5203E+00

22 1.5338E+01
1. 0575E-01

23 -2.7066E+01
-1. 8662E-01

24 4.2273E+02
2. 9147E+00

25 1.0448E+02
7 .2040E-01

-2.9513E+03
-2.0348E+01

-2.4594E+03
-1.6957E+01

-1.9122E+02
-1.3184E+00

-9.1571E+01
-6.3136E-01

-7.5196E+01
-5.1846E-01

-2.6036E+02
-1.7951E+00

-5.3136E+02
-3.6636E+00

-1.3840E+03
-9.5426E+00

-8.3511E+02
- 5.7 5 7 o9 E-

-8 . 6'627E*02

4.4992E+03
3. 1021E+01

5.0964E+03
3. 5138E+01

-9.8556E+01
-6.7952E-01

4 . 6099E+01
3. 1784E-01

-3.9206E+00
-2.7032E-02

1. 4915E+03
1. 0284E+01

1.8585E+013
1. 2814E+01
4.031(6E+012

1.6126E+04 1.5227E+04
1.1119E+02 1.0499E+02

1.3987E+04 1.3191E+04
9.6435E+01 9.0949E+01

2.4112E+02 3.7877E+02
1.6625E+00 2.6116E+00

1.2109E+02 2.3'133E+02
8.3491E-01 1-'•595,'0E00

<
1.0026E+02 1\,6422E+02
6.9127E-01 1. 1,322E±0,0

4.8085o•02 '66\23E+02>
3'3,1 4E+ 00 30 . 9040E+0,0

K5.467oE+02 3.3194E+01
3 .\7693E+ > 00 2848 6 E- 01

1. 3570'E+-03L-3 .5130E+01
~-9-.3560E+00 2.4221E-01

1 257AE+03 2.4052E+03
8.6'7,26E+00 1.6583E+01

> 9.7075E+02 1.5546E+03
6.6931E+00 1.0719E+01 0

0
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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1.3175E+04 -2.9513E+03 4.4992E+03 1.6126E+04 1.5227E+04 
9.0838E+01 -2.0348E+01 3.1021E+01 1.1119E+02 1.0499E+02 

1.1527E+04 -2.4594E+03 5.0964E+03 1.3987E+04 1.3191E+04 
7.9479E+01 -1.6957E+01 3.5138E+01 9.6435E+01 9.0949E+01 

4.9897E+01 -1.9122E+02 -9.8556E+01 2.4112E+02 3.7877E+02 
3.4403E-01 -1.3184E+00 -6.7952E-01 1.6625E+00 2.6116E+00 

2.9523E+01 -9.1571E+01 4.6099E+01' 1.2109E+02 2.3'133E+02 
2.0355E-01 -6.3136E-01 3.1784E-01 8.3491E-01 Y.595'OUOO < V 2.5064E+01 -7.5196E+01 -3.9206E+00 1.0026E+02 1,,6422E+02 
1.7281E-01 -5.1846E-01 -2.7032E-02 6.9127E(0~'322E+~0 

2.2049E+02 -2.6036E+02 1.4915E+03 4.808~Q2 5.6~'-00 
'\. '\. 

1.5203E+00 -1.7951E+00 1. 0284E+01 3~3'154E+00,,\. 90,\OE+O.o 

1.5338E+01 -5.3136E+02 1. 8585E+0'3 <~. 4~E+02 3. 3194E+01 
1.0575E-01 -3.6636E+00 1. 2814E{t 3'\7~E;00"//'B6E-01 

\ 

-2.7066E+01 -1.3840E+03 4. 031~E+Op 1. 3570E+..03........--3 .5130E+01 
-1.8662E-01 -9. 5426E+00 2~~E+00--.g_.~00 2. 4221E-01 

4.2273E+02 -8. 3511E+02 <4. 0704E+02~2578'E+03 2.4052E+03 

~' / 
2.9147E+00 -5.7579E;I--0.0 -2. 8064E+00 8. 67'26E+00 1.6583E+01 

1.0448E+02 -8.6~+02\ .3630E+0~9. 7075E+02 1.5546E+03 
7.2040E-01 

/. /"\.. I ~ 
1.0719E+01 -5.97~QO t9_.0766E+~O 6.6931E+00 
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Allowable Stress for Load Case 112

LOC Tmax Tave Sm Sy Su
(degF) (deg_F) (ksi) (ksi) (ksi)

1 399.92 392.39 20.00 22.40 61.80
2 384.65 375.13 20.00 22.40 61.80
3 555.95 544.42 17.40 19.40 59.20
4 510.88 466.27 18.70 20.70 59.70
5 401.08 392.92 20.00 22.40 61.80
6 385.64 375.56 20.00 22.40 61.80
7 366.72 364.87 20.00 22.40 61.80
8 374.78 372.88 20.00 22.40 61.80
9 378.97 377.30 20.00 22.40 61.80

10 401.20 397.06 20.00 22.40 61.80
11 404.67 400.88 18.70 20.70 5499.770
12 401.27 397.12 20.00 22.40 61.88
13 387.28 382.47 20.00 22.40 61.80
14 385.32 376.25 20.00 22.40 61\80
15 393.67 383.08 20.00 22.40 61.8'0
16 370.31 366.52 200 224 618
17 365.46 363.11 20.00 \22.146 6- 1.80
18 360.74 360.37 20.00 22 40 -6180
19 360.05 359.43 20.00 22.0 61.80
20 360.67 359.92 20 0.0 22.40 61.8'0

21 364.37 363.81 2'0.00 22 .40 61.80
22 366.20 365.37 20.-00\ 22.40 61.80
23 378.44 375.33 2,0.00 22.40 61.80
24 353.27 352.51 2 ,0,00 22.4-9 61.80
25 353.54 352.96 20.00 22.'0 61.80
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Allowable Stress for Load Case 112 
----------------------------------

LOC Tmax Tave Sm Sy Su 
(deg_F) (deg_F) (ksi) (ksi) (ksi) 
------- -------

1 399.92 392.39 20.00 22.40 61. 80 
2 384.65 375.13 20.00 22.40 61. 80 
3 555.95 544.42 17.40 19.40 59.20 
4 510.88 466.27 18.70 20.70 59.70 
5 401.08 392.92 20.00 22.40 61. 80 
6 385.64 375.56 20.00 22.40 61. 80 
7 366.72 364.87 20.00 22.40 61. 80 
8 374.78 372.88 20.00 22.40 61. 80 
9 378.97 377.30 20.00 22.40 61.80 

10 401.20 397.06 20.00 22.40 61. 80 
11 404.67 400.88 18.70 20. 70 5'~0 
12 401.27 397.12 20.00 22 . 40 <61 . 86) 
13 387.28 382.47 20.00 

22.
40t 6

1.BO 
14 385.32 376.25 20.00 22. 40 61"-~0 
15 393.67 383.08 20.00 22.!,0· 61.8'0 
16 370.31 366.52 .20.00 22.\40 61.80 
17 365.46 363.11 20.00 ('no 6l.B0 
18 360.74 360.37 20.00 22';j0 ,61~ 
19 360.05 359.43 20.00 22.40 61.80 
20 360.67 359.92 20/0'0~40 61. B'O 
21 364.37 363.81 2 0 . 0 0 2 :2,\4 0 61. 80 
22 366.20 365.37 2~_0~ 22.40 61.80 
23 378.44 375.33 2'0 . 0 (]) 2 2 . 4 0 61. 80 

( ! 
24 353.27 352.5l 2-00'00 22 . 4'<> 61. 80 
25 353.54 352.96 20.00~4'0 61.80 
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Table 2-332. Load Case 113, Fire at 90 Minutes, 100'F, 2.5 kW Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigmal Sigma_2 Sigma_3 Pm Pb

1 5.0803E+02 -3.9938E+02 1.7669E+03 9.0742E+02 1.0829E+03
3.5028E+00 -2.7536E+00 1.2182E+01 6.2564E+00 7.461E+00

2 1.0004E+03 -3.9965E+02 4.4413E+02 1.4000E+03 2. 99<25E)03
6.8975E+00 -2.7555E+00 3.0622E+00 9.6530E+&0 2\0633E+01

3 1.8521E+03 -2.2693E+03 -1.6251E+03 4.1213E+03 7\.974'5E+031
1.2770E+01 -1.5646E+01 -1.1205E+01 2.8416E+01 5.4982E-+01

5.4734E+02 -2.7952E+02 -6.8948E+01 8 6E+02 1.2022E+03

3.7738E+00 -1.9272E+00 -4.7538E-0i1 5701I + 8.2890E+00

5 5.1469E+02 -3.9754E±02 1.7827E+0'3 9.122~2E+02 1/124E+03

3.5486E+00 -2.7409E+00 1.22911E+01 6.2896E+-G.i--7.7547E+00

6 7.6580E1+02 -5.3210E1+02 D.2193E+02 1.ý297981+03 2.6786E1+03

5.2800E1+00 -3.'668781+00<3.5986E+00---8,.948/7E+00 1.8468E1+01

7 2.5443E+03 -2.54,60+103 ý,2.83'95E+02\ 5.0903E+03 9.2302E+03S/ \ \

1.7542E+01 -1.7554E-+,01 -1.9578,E+00 3.5096E+01 6.3640E+01

8 2.4879E1+03 Z2).1655.E±03 -2.5477E+-03 4.6534E1+03 6.5900E1+03

1.7154E+01 -1\4930E+0-1----1.756,6E+01 3.2084E+01 4.5436E+01

9 1.5030E-+03 -4.4309E+02 ý-2.1516E+03 1.9461E+03 3.5148E+03

1.0/363E+01 -3-.0550\E+00 2 1.4835E+01 1.3418E+01 2.4234E+01

10 6.3340E±02 -3.5909E+02 -1.8232E+03 9.9249E+02 1.2169E+03

4.36718+00 -2/47-5,9E+00 -1.2571E+01 6.8430E+00 8.3902E+00

11 ,4457E+02 -3.7906E+02 -1.9007E+03 1.0236E+03 1.2835E+03

4.-44411+OO -2.6135E00 -1.3105E01 7.0576E+00 8.8494E+00

ý1Ž2 6.432\3E10 -3.7203E1+02 -1.8265E+03 1.015381±03 1.2753E1+03'

4\434,5/9+00 -2.5651E+00 -1.2593E+01 7.0000E+00 8.7932E100

4858+02 -7.6903E+02 -8.0964E+02 1.5339E+03 2.0495E+03

5.2734E+00 -5.3023E+00 -5.58,23E+00 1.0576E+01 1.4131E+01

14 -1.2937E+02 -9.7560E+02 -6.8887E+02 8.4623E+02 2.3265E+02

-8.9198E-01 -6.7266E+00 -4.7496E+00 5.8346E+00 1.6040E+00

15 1.5127E+01 -1.0202E+03 -9.9732E+02 1.0353E+03 2.3256E+02

1.0430E-01 -7.0341E+00 -6.8763E+00 7.1383E+00 1.6035E+00
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Table 2-332. Load Case 113, Fire at 90 Minutes, 100°F, 2.5 kW Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of Transport - Model AOS-1658 

Stress (psi/MPa) 

Location Pm Pb 

I 2-700 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

5.0803E+02 -3.9938E+02 1.7669E+03 9.0742E+02 1.08~9E+03 

3.5028E+00 -2.7536E+00 1.2182E+01 6.2564E+00 7.4661E+00 

1.0004E+03 -3.9965E+02 4.4413E+02 1.4000E+03 ~99~~03 
6.8975E+00 -2.7555E+00 3.0622E+00 9.6530E+~0 2,0633E+Ol 

1. 8521E+03 -2. 2693E+03 -1.6251E+03 4 .121~0~7"~'!iE+~~ 
1.2770E+01 -1.5646E+01 -1.1205E+01 A2. B416Ei-,5 \.g\2),+~ 
5.4734E+02 -2.7952E+02 -6.8948E+01 8.26&6E+02 1.2022E+03 

, " \ I 
3.7738E+00 -1.9272E+00 -4.753~01 5~10E+~8.~OE+00 

5.1469E+02 -3. 9754E+02 1.782\7E+OB 9.122.2E+02 1/.1247E+03 
3 .5486E+00 -2.7 409E+00 1. 22 91E+0~ 6.289 6E,+'0·0---7 . 754 7E+00 

7.65BOE+02 -5.3210E+02~JE+0~03 2.67B6E+03 
5.2800E+00 -3'668~3~86E~+00~S~~E+00 1.8468E+01 

2.5443E+03 -2.5460E+03 ~2.8~95E+02 5.0903E+03 9.2302E+03 
/ \" 

1. 7542E+01 7~554E+'01 -1.9578'E+00 3. 5096E+01 6. 3640E+01 

2.4879E+03 '-2.16'EIo3 ~'+03 4.6534E+03 6.5900E+03 
1. 7154E+01 -1'.~OE+O-1~--L~.6E+01 3. 2084E+01 4. 5436E+01 

1. 50a~0.3 -4. 430'9,E+~'2 .1516E+03 1.9461E+03 3. 5148E+03 
/ "-..:.... " / 

1.~63E+01 -3~~~-1.4835E+01 1.3418E+01 2.4234E+01 

6.33~0~3.5909}+02 -1.8232E+03 9.9249E+02 1.2169E+03 
4.367\E+0'0 -2 /4·"7~5.9E+00 -1.2571E+01 6. 8430E+00 8. 3902E+00 

11 6.4457E+02 ~.7906E+02 -1.9007E+03 1.0236E+03 1.2835E+03 
~ "41E\~~)2. 6135E+00 -1.3105E+Ol 7. 0576E+00 B. B494E+00 

1--2 6. ~3~02 -3. 7203E+02 -1.8265E+03 1.0153.E+03 1.2753E+03 
~ ~ 4\\43'4.9'E+00 -2. 5651E+00 -1.2593E+01 7. OOOOE+OO 8. 7932E+00 " 't~> 7.6485E+02 -7.6903E+02 -8.0964E+02 1.5339E+03 2.0495E+03 

5.2734E+00 -5.3023E+00 -~.5S-23E+00 1.0576E+01 1.4131E+01 

14-1.2937E+02 -9.7560E+02 -6.8887E+02 8.4623E+02 2.3265E+02 
-S.9198E-01 -6.7266E+00 -4.7496E+00 5.8346E+00 1.6040E+00 

15 1.5127E+01 -1.0202E+03 -9.9732E+02 1.0353E+03 2.3256E+02 
1.0430E-01 -7.0341E+00 -6.8763E+00 7.1383E+00 1.6035E+00 
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16 4.7359E+02
3.2653E+00

17 7.0271E+02
4.8450E+00

18 3.8149E+02
2.6303E+00

19 9.2660E+01
6.3887E-01

20 5.0327E+01
3. 4699E-01

21 2.2662E+02
1.5625E+00

22 -9.3017E+00
-6.4133E-02

23 -4.0282E+01
-2.7773E-01

24 1.4836E+00
1.0229E-02

25 -4.3215E+01
-2.9796E-01

-1.1964E+03
-8.2488E+00

-1.1536E+03
-7.9535E+00

-4.7425E+02
-3.2698E+00

-2.0249E+02
-1.3961E+00

-1.4393E+02
-9.9237E-01

-2.8236E+02
-1.9468E+00

-5.4179E+02
-3.7355E+00

-1.2359E+03
-8.5211E+00

-3.1764E+02
-2. 1901E&0+0

-3.8,903E+02

4. 6439E+01
3.2018E-01

6. 9688E+02
4. 8048E+00

-9.3715E+01
-6. 4614E-01

-3. 0333E+01
-2. 0914E-01

-4.2692E+01
-2.9435E-01

1.4628E+03
1. 0086E+01

1.5969E+013
1. 1o 1OE<+01

9.09 I(8E+ 0i1

1.6700E+03
1. 1514E+01

1.8563E+03
1. 2799E+01

8.5574E+02
5. 9001E+00

2.9515E+02
2.0350E+00

1.9426E+02
1. 3394E+001

5. 0898\E÷02

1.4958E+02
1. 0313E+00

2.2240E+03
1. 5334E+01

1. 4217E+03
9.8023E+00

1.1956E+0-3_-'1.9779E+02
-8..2434E+00 1.3637E+00

3.1913,E+02 1.5532E+02
2.2.0103E+00 1.0709E+00

-3.4581E+02 4.4874E+02
2.3843E+00 3.0939E+00
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16 4.7359E+02 -1.1964E+03 4.6439E+01 1.6700E+03 1.4958E+02 
3.2653E+00 -8.2488E+00 3.2018E-01 1.1514E+01 1.0313E+00 

17 7.0271E+02 -1.1536E+03 6.9688E+02 1.8563E+03 2.2240E+03 
4.8450E+00 -7.9535E+00 4.8048E+00 1.2799E+01 1.5334E+01 

18 3.8149E+02 -4.7425E+02 -9.3715E+01 8.5574E+02 1.4217E+03 
2.6303E+00 -3.2698E+00 -6.4614E-01 5.9001E+00 9.8023E+00 

19 9.2660E+01 -2.0249E+02 -3.0333E+01 2.9515E+02· 5.2' 07E+02 
6.3887E-01 -1.3961E+00 -2.0914E-01 2.0350E+00 3('59 9-6UO 0 

< V 
20 5.0327E+01 -1.4393E+02 -4.2692E+01 1.9426E+02 3~2635E+02 

3.4699E-01 -9.9237E-01 -2.9435E-01 /." / 
1. 3394E+00~2501E+0'0 

21 2.2662E+02 -2.8236E+02 1.4628E+03 5.089~02 5.1~E'0~~ 
" " 1.5625E+00 -1.9468E+00 1. 0086E+01 3'~'S:+00\. 55\"E+," 

22 -9.3017E+00 -5.4179E+02 1. 5969E+OG <5.3249 +02 1.6958E+02 
-6.4133E-02 -3.7355E+00 1.1010E{0!1 3':6714E:;\:l.0.-/1.161~2E+00 

23 -4.0282E+01 -1.2359E+03 9. 091(sE+0~ 1.1~E+_03~779E+02 
-2.7773E-01 -8. 5211E+00 6~2685E-01--8 .. 2434E+00 1.3637E+00 

-3.1764E+02<:3.1~E+02~~02 24 1.4836E+00 1.5532E+02 
~ I / 1.0229E-02 -2.1901Kf--0.0 -2.1714E+00 2. 2'O'03E+00 1.0709E+00 

25 -4.3215E+01 -3 . 8~+02 \ . ~lE+O~ 3 .45 81E+ 02 4.4874E+02 
/ /'" I ~ -2.9796E-01 -2.68V O -B_.6249E+%O 2. 3843E+00 3.0939E+00 
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Allowable Stress for Load Case 113

LOC Tmax Tave

(degF) (degF)
Sm

(ksi)
Sy

(ksi)
Su

(ksi)

1
2
3
4
5
6
7
.8

9
10

11

12
13
14
15
16
17
18
19
20

21
22
23
24
25

398.22
393.07
498.91
487.01
399.31

393.94
383.28
391.66
395.72
431.16
437.59
430.98
405.49
399.13
401.11
384.06
379.18
362.47
362.20
362.99
371.17
374.48
386.04
355.37
353.92

395.17
388.37
495.76
466.98
395.78
388.59
380.17
389.16
394.01
426.77
433.65
426.58
400.31
388.14
390.36
378.88
375.34
361.99
361.41
362.12
3.70.19

373.14
382.74
353. 891
353.25

20.00

20.00
18.70
18.70
20.00
20.00
20.00
20.00
20.00
18.70
18.70
18.70
18.70
20.00
20.00
20.00
20.00
20.00
20.00
20-.0.0-

22.40
22.40
20.70
20.70
22 .40
22.40
22 .40
22 .40
22 .40
20.70

20.70
20.70

20.70
22 . 40'
22 ."40
22.40

61.80
'61.80
61.80
61.80
61.80

J 2-7 0 2
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Table 2-333. Load Case 114, Fire at 120 Minutes, 100'F, 2.5 kW Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 3.2184E+02 -2.8444E+02 9.9106E+02 6.0628E+02 1.40,44E+02
2.2190E+00 -1.9612E+00 6.8331E+00 4.1802E+00 9.6832E-01

2 2.9843E+02 -2.7927E+02 2.4822E+02 5.7771E+02 5.16<19,E)2
2.0576E+00 -1.9255E+00 1.7114E+00 3.9831E+0,0 3\5590E+ _

3 1.6076E+03 -1.9978E+03 -1.3005E+03 3.6054E+03 7 .0990E+03
I.I084E+01 -1.3775E+01 -8.9668E+00 2.4859E+1 4.8,946E'01

4 4.4902E+02 -4.1615E+02 -1.5481E+02 8.651'6E±02 1-4786E+03
3.0959E+00 -2.8692E+00 -1.0674E+0'0 5.9651E+00 1.0145E+01

5 3.1924E+02 -2.7294E+02 1.0102E+03 5.9218E+02 7.7266E+01
2.2011E+00 -1.8819E+00 6.9648E+Ob 4.0829E0.5.32735-01

6 3.4033E+02 -2.8321E+02<2.,994ýE+'2 6.2354E+02 7.1245E+02
Z2.3465E+00 -1.9526E+00 2.0643E+00--4.-1t29'E+00 4.9121E+00

7 5.3217E+02 -4.11/78/+03 -1.58152+03 4.6500E+03 8.8655E+03
3.6692E+00 -2.83915-+,01 -1.0929,E+01 3.2060E+01 6.1125E+01

8. 7.8280E+02 -4-7236E"03 '3.8782Ezý03 5.5064E+03 8.7946E+03
5.3972E+00 -3\28E+0-1i--2.673,9E+01 3.7965E+01 6.0636E+01

9 1.554'43 +.2 -2.3+854+03 -4'3231E+03 2.5408E+03 2.4932E+03
S.07175+00 - 6 4 4 7\+0' -2.9806E+01 1.7518E+01 1.7190E+01

10 -8.50•17E01/ 9.3074+ -1.9587E+03 8.4572E+02 1.3900E+03
/

-5 .86175-04l -6/4TIŽ7/2E+00 -1.3505E+01 
5.8311E+00 9.58385+00

11 -7.8783E+01 -9.4614E+02 -2.0945E+03 8.6736E+02 1.4378E+03
-5.43,19E\-01 -6.52345+00 -1.4441E+01 5.9803E+00 9.9136E+00

1"2 -7.4,575E-i01 -9.4335E+02 -1.9870E+03 8.6878E+02 1.4361E+03
-\1Iý1-7E-01 -6.5042E+00 -1.3700E+01 5.9900E+00 9.9014E+00

.13 --- 2628E+02 -1.0156E+03 -1.6335E+03 8.8928E+02 1.4582E+03
-8.7070E-01 -7.0021E+00 -1.1262E+01 6.1314E+00 1.0054E+01

14 -7.2692E+01 -1.2012E+03 -1.1071E+03 1.1285E+03. 6.3177E+01
-5.0119E-01 -8.2819E+00 -7.6330E+00 7.7807E+00 4.3559E-01

15 8.8924E+00 -1.2318E+03 -1.2158E+03 1.2407E+03 4.0581E+01
6.1311E-02 -8.4927E+00 -8.3830E+00 8.5540E+00 2.7980E-01
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Table 2-333. Load Case 114, Fire at 120 Minutes, 100°F, 2.5 kW Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of Transport - Model AOS-1658 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

3.2184E+02 -2.8444E+02 9.9106E+02 6.0628E+02 1.4Q44E+02 
/ 

2.2190E+00 -1.9612E+00 6.8331E+00 4.1802E+00 9.6832E-01 

2.9843E+02 -2. 7927E+02 2. 4822E+02 5. 7771E+02 {.lEihg:)02 
2.0576E+00 -1.9255E+00 1.7114E+00 3. 983~0'\3'.~OE+00 

1. 6076E+03 -1. 9978E+03 -1. 3005E+03 3. 6054E,,03 7,,0990<:+~ 
.1.1084E+01 -1. 3775E+01 -8. 9668E+00 2. 4859E+O\ 4. 8\6E+0/ 

4.4902E+02 -4.1615E+02 -1.5481E+02 ~~6E+02 1.4786E+03 ~8. 65: " 1 I 
3.0959E+00 -2. 8692E+00 -1. o 677°f 5~51E+01. /5E+01 

3.1924E+02 -2.7294E+02 1.010~E+OB 5.92~~+02 7~7266E+01 

2.2011E+00 -1.8819E+00 6.964fE+ob 4.0829E~G~~.3273E-01 

3.4033E+02 -2.8321E+02 ~4~E+0~02 7.1245E+02 
2.3465E+00 _"9526E+00~~~3E~+Ob--4~tE+00 4.9121E+00 

5.3217E+02 -4 .11/l~'1. 58'52E+03 4. 6500E+03 8. 8655E+03 
/ ... \ " 

3. 6692E+00 78391E+,01 .-il.. 0929'E+01 3. 2060E+01 6.1125E+01 

7.8280E+02 ~.72hEIa3 ~+03 5.5064E+03 8.7946E+03 
5. 3972E+00 -3'.~8E+~--.2,~'9E+01 3. 7965E+01 6. 0636E+01 

1. 554~0.2 -2. 385'4E+03""-~4. 3231E+03 2. 5408E+03 2. 4932E+03 
/ ------ " /' 1.~17E+00 -1~~~-2.9806E+01 1.7518E+01 1.7190E+01 

-8. 50'17~/ 9. 3074E+02 -1.9587E+03 8. 4572E+02 1.3900E+03 
\ \ / 

-5. 861\E-0-r ?:1l'l-.UE+OO -1.3505E+01 5. 8311E+00 9. 5838E+00 

11 ~.-~7: .. ~7 .. 83E+01 S9.4614E+02 -2.0945E+03 8.6736E+02 1.4378E+03 
. \~43'~~6. 5234E+00 71. 4441E+01 5. 9803E+00 9. 9136E+00 

~ = ~ ~~~~t~~ =:: :~!~::~~ = ~ : ; ~~~~:~~ ~ : ::~ ~~::~ ~ : :~ ~~~:~~ 
1~>~~~628E+02 -1.0156E+03 -1.6335E+03 8.8928E+02 1.4582E+03 

-8.7070E-01 -7.0021E+00 -1.1262E+01 6.1314E+00 1.0054E+01 

14 -7.2692E+01 -1.2012E+03 -1.1071E+03 1.1285E+03. 6.3177E+01 
-5.0119E-01 -8.2819E+00 -7.6330E+00 7.7807E+00 4.3559E-01 

15 8.8924E+00 -1.2318E+03 -1.2158E+03 1.2407E+03 4.0581E+01 
6.1311E-02 -8.4927E+00 -8.3830E+00 8.5540E+00 2.7980E-01 
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16 -2.8192E+02 -2.3248E+03 -6.4936E+02
-1.9438E+00 -1.6029E+01 -4.4772E+00

17 -4.4252E+01 -2.0400E+03
-3.0510E-01 -1.4065E+01

8.9270E+01
6. 1549E-01

2.0429E+03
1. 4085E+01

1.9957E+03
1. 3760E+01

1.0520E+03
7.2535E+00

2.7288E+03
1. 8814E+01

1.2934E+02
8. 9177t-01

1.7521E+03
1. 2080E+01

18 4.7489E+02 -5.7714E+02 -6.5255E+01
3.2742E+00 -3.9793E+00 -4.4992E-01

19 1.2287E+02 -2.4385E+02 -1.0406E+02
8.4713E-01 -1.6813E+00 -7.1747E-01

20 6.2651E+01 -1.8246E+02 -1.0427E+02
4.3196E-01 -1.2580E+00 -7.1889E-01

21 2.3364E+02 -3.1337E+02 1.5116E+03
1.6109E+00 -2.1606E+00 1.0422E+01

22 -2.0436E+01 -5.7880E+02 1.5423E+013
/ I

-1.4090E-01 -3.9907E+00 1.0634E+0'l

23 -5.4432E+01 -1.2149E+03 -7.6943E+1
-3.7530E-01 -8.3764E+00 -5'N30518E-0o17

24 3.8257E-01 -1.9938E+02 -J.9\539+02-
2.6377E-03 -1.3747E*-0.0 -1.3472E+00

25 -3.8423E+01 -9.5,780E+01 -6.5683,E+01

-2.6492E-01 - )'638-1-4_5287E-\gý-1'

3.6672E+02
2.5284E+00

6

2 . 4511E+

1. 6900E+

5.
3<

<5.
3. 6E+00

,3.3757E+02
2.3275E+00

76-t+02 3.4621E+01
73E+00 2.3870E-01

,5.7357E+01
3 . 9546E-01

5.3499E+01
3.6886E-01

1 2-704
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-704 

-2.8192E+02 -2.3248E+03 -6.4936E+02 2.0429E+03 2.7288E+03 
-1.9438E+00 -1.6029E+Ol -4.4772E+00 1.4085E+Ol 1.8814E+Ol 

-4.4252E+Ol -2.0400E+03 8.9270E+Ol 1.9957E+03 1.2934E+02 
8.9177E-Ol -3.0510E-Ol -1.4065E+Ol 6.1549E-Ol 1.3760E+Ol 

4.7489E+02 -5.7714E+02 -6.5255E+Ol 
3.2742E+00 -3.9793E+00 -4.4992E-Ol 

1.2287E+02 -2.4385E+02 -1.0406E+02 
8.4713E-Ol -1.6813E+00 -7.1747E-Ol 

1.0520E+031.7521E+03 
7.2535E+00 1.2080E+Ol 

3.6672E+02 6.~166E+02 

2.5284E+00 ~424~~00 < V 6.2651E+Ol -1.8246E+02 -1.0427E+02 2.4511E+02 ~~1774E+02 

4.3196E-01 -1.25BOE+00 -7 .lBB9E-01 1.6900E{OO~BB02E+60 

2 .33 64E+02 -3.13 3 7E+02 1. 5116E+03 5.4 7 O~Q? 4. ,,+~,-O~> 
1.6109E+00 -2.1606E+00 1. 0422E+Ol 3-('7.~~-:E+00,\' 38'~6E+tW 

-2.0436E+Ol -5. 7880E+02 1. 5423E+0'3 <§i. 5836E+02 3. 0931E+02 
-1.4090E-Ol -3. 9907E+00 1.0634E{0!1 3'>8498E~0.oA . 13'26E+00 

-5.4432E+Ol -1.2149E+03 -7. 695~E+0~ 1.1~Kt-_0.3 ............. G757E+02 
-3.7530E-Ol -:-8. 3764E+00 -50-3~\E-01--8_.~00 2. 3275E+00 

3.8257E-Ol -1. 9938E+02 (i. 9539E+02----1..:..9976'E+02 3. 4621E+01 
2.63 77E- 03 -1. 374 7E;t--O.o - G3 47 2E+ob 1. 3'7'13E+00 2.387 OE-01 

-3.8423E+01 -9. 5'~~1\. ~3.E+0~ 5. 7357E+Ol 5. 3499E+Ol 
-2. 6492E-01 -6/60~' ~ .. 52 B7g,.-Q,;:/ 3. 9546E-01 3. 6BB6E-01 
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Allowable Stress for Load Case 114

LOC Tmax Tave Sm Sy Su

(deg_F) (degF) (ksi) (ksi) (ksi)

1 396.38 395.03 20.00 22.40 61.80
2 397.69 394.46 20.00 22.40 61.80

3 468.02 465.73 18.70 20.70 59.70

4 465.67 457.47 18.70 20.70 59.70
5 397.35 395.66 20.00 22.40 61.80
6 397.57 394.57 20.00 22.40 61.80

7 395.58 392.11 20.00 22.40 61 80

8 404.89 401.96 18.70 20.70 59.70

9 409.41 407.51 18.70 20.70 59.70
10 449.54 444.83 18.70 20.70 59.70

11 456.20 451.90 18.70 20.70 59.970

12 449.09 444.35 18.70 20.70 <59. 7 '8

13 420.03 414.56 18.70 20.70 / 59 70

14 412.77 400.44 18.70 20.70 59 ,,70

15 412.23 401.25 18.70 20. 70 59.70

16 396.40 390.50 20.00 22'140, 61.80

17 390.91 386.52 20.00 1122.40 -6.1.80

18 366.50 365.86 20.00 22'.40 61.80

19 366.84 365.85 20.00 22.10 61.-80

20 367.82 366.82 20, 0.0 22.40 61.8'0

21 379.25 377.71 2,0.00 2 40 61.80

22 383.09 381.44 20.00 22.40 61.80

23 394.93 391.39 2,0.00 22.40 61.80
( k

24 360.09 357.70 2,, -22. 61.80

25 355.47 354.61 20'.00 22.4,0 618

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-705
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Allowable Stress for Load Case 114 
----------------------------------

LOC Tmax Tave Sm Sy Su 
(deg_F) (deg_F) (ksi) (ksi) (ksi) 
------- -------

1 396.38 395.03 20.00 22.40 61. 80 
2 397.69 394.46 20.00 22.40 61. 80 
3 468.02 465.73 18.70 20.70 59.70 
4 465.67 457.47 18.70 20.70 59.70 
5 397.35 395.66 20.00 22.40 61. 80 
6 397.57 394.57 20.00 22.40 61. 80 
7 395.58 392.11 20.00 22.40 61. 80 
8 404.89 401.96 18.70 20.70 59.70 
9 409.41 407.51 18.70 20.70 59.70 

10 449,54 444.83 18.70 20.70 59.70 
11 456.20 451.90 18.70 20.70 5'N0 
12 449.09 444.35 18.70 20.70 <59.7'0 
13 420.03 414.56 18.70 

20.
7Ol5".70 

14 412.77 400.44 18.70 20. 70 59'.~0 
15 412.23 401.25 18.70 20.(0 .. 59.7'0 
16 396.40 390.50 20.00 22.\4? . 61. 80 
17 390.91 386.52 20.00 <\2.~o .61.80 
18 366.50 365.86 20.00 22,.40 . 61~ 
19 366.84 3 6 5 . 8 5 2 0 . 0 0 2 2 .1 0 6 1. 8 0 
20 367.82 366. 82 20?00~40 61. ~C 
21 379.25 3 7 7 . 71 2'0 . 0 0 2 2",4 0 
22 383.09 381.44/2~.qp 22.40 
23 394.93 391.39 ~0.00 22.40 

( I 
61. 80 24 360.09 3 57 . 7 0 q'ovoo . 22 . 4'~ 

25 355.47 354.61 20·.00~4'0 61. 80 
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Table 2-334. Load Case 115, Fire at 150 Minutes, 100 0F, 2.5 kW Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigmal Sigma_2 Sigma_3 Pm Pb
. . . . . . . .. - - - - - - - - - - - - - - -

1 3.6125E+02 -3.5973E+02 5.9503E+02 7.2098E+02 7.0 7 6E+02

2.4907E+00 -2.4803E+00 4.1026E+00 4.9710E+00 4.8798E)0

2 2.9121E+02 -4.0740E+02 1.2340E+02 6.9861E+02 ý58520E)02

2.0078E+00 -2.8089E+00 8.5079E-01 4.8168+0,0 4%0348E+00

3 1.3773E+03 -1.7334E+03 -9.3388E+02 3.1107E+03 6,.1761E +03\ \ \+0'
9.4961E+00 -1.1952E+01 -6.4389E+00 2.1448E+01 4.2,583E01

4 6.1758E+02 -7.3610E+02 -1.8192E+02 1.353'7E+03 2.6103E+03

4.2581E+00 -5.0753E+00 -1.2543E+010 9.33342+00 1 .7998E+01

5 3.4627E+02 -3.3576E+02 6.13115E+02 6.820.3E+02 6/3412E+02

2.3874E+00 -2.3150E+00 4.22713E+0'0 4.7024+E'.0 -4.3721E+00

6 2.7797E+02 -3.5062E+02 1 7\471E+02 6.2859E+02 3.8572E+02

1.9165E+00 -2.4174E+00 .2045E±00--4.3319E±00 2.6594E+00

7 1.1819E+03 -5.48.045±0ý3-,1.71\29E5±03 6.6623E+03 1.3036E+04/ \ \N.

8.1489E+00 -3.77865--i-Ol -1.18105±+01 4.5935E+01 8.9877E+01

1.3714E+03 "6186'IE03 -4.0078E:403 7.5575E+03 1.2117E+04

9.4553E+00 -42652E+0Q1I--2-.763,3E+01 5.2107E+01 8.3543E+01

2.1y ~3E+0-2 -3.173,8E+\03--4 7471E+03 3.3929E+03 3.8362E+03
1109E+00 .. -. + 2.3393E+01 2.6450E+01

10 -1. 58465±40ý2i -11551E+03 -2.0294E+03 9.9667E+02 1.4772E+03

-1.0925E+0, -7!9'644E+00 -1.3993E+01 6.8718E+00 1.0185E+01

11 -1.5885E+02 -11623E°03 -2.1691E+03 1.0035E+03 1.5022E+03

-1.0.53E00 8.0139E+00 -1.4956E+01 6.9186E+00 105E0

1-2 -1.53085+02-1.1617E+03 -2.0688E±03 1.0086E+03 1.5084E+03

-10ý5,4+00 -8.0097E+00 -1.4264E+01 6.9543E+00 1.0400E+01

13 -_288E+02 -1.2359E+03 -1.7298E+03 9.9305E+02 1.6131E+03

> -1.6746E+00 -8.5215E+00 -1.1926E+01 6.8469E+00 1.1122E+01

14 -1.0729E+02 -1.4186E+03 -1.2618E+03 1.3113E+03 1.7829E+02

-7.3972E-01 -9.7806E+00 -8.6997E+00 9.0409E+00 1.2292E+00

15 7.5322E+00 -1.4709E+03 -1.4572E+03 1.4784E+03 1.6393E+02

5.1933E-02 -1.0141E+01 -1.0047E+01 1.0193E+01 1.1302E+00

2-706 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-334. Load Case 115, Fire at 150 Minutes, 100°F, 2.5 kW Decay Heat, Maximum Insolation, 
Hypothetical Accident Conditions of Transport - Model AOS-1658 

Stress (psi/MPa) 

Location Pm Pb 

I 2-706 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3.6125E+02 -3.5973E+02 5.9503E+02 7.2098E+02 7.0)y76E+02 
2.4907E+00 -2.4803E+00 4.1026E+00 4.9710E+00 4.8798E+00 

2.9121E+02 -4.0740E+02 1.2340E+02 6.9861·E+02 ~85'g:)02 
2.0078E+00 -2. 8089E+00 8. 5079E-01 4. 8167(,)'\4'-~8E+00 

1.3773E+03 -1.7334E+03 -9. 3388E+02 3 .1107E+03 6,.176'1.E+:~ 
9.4961E+00 -1.1952E+01 -6.4389E+00 2.1448E~Q1 4~2583~+~ 

6.1758E+02 -7. 3610E+02 -1. 8192E+02 0s3\7E+0~2. 6J3E+03 
.1 ~1.35: " \ I 

4.2581E+00 -5. 0753E+00 -1. 254

Z
3E+(')\0 9~34E~. /8E+01 

3.4627E+02 -3. 3576E+02 6.13 ]lE+OQ 6. 82lBE+02 Q.,.(3412E+02 

2.3874E+00 -2. 3150E+00 4. 227bE+0'o 4. 7024E'P00--4. 3721E+00 

2.7797E+02 -3. 5062E+02~71E+0~02 3. 8572E+02 

1.9165E+00 -2. 4170 ;L,\:45E~+00--""40'9E+00 2. 6594E+00' 

1.1819E+03 -5. 48.(,)4E+03 -,1.7N9E+03 6. 6623E+03 1.3036E+04 
/ \" 

8 .1489E+00 77(E+D1 ~E+01 4. 5935E+01 8. 9877E+01 

1.3714E+03 ,6.186·lEIo3 -4. 0078E=+03 7. 5575E+03 1.2117E+04 , / 
9. 4553E+00 -4'-~2E+Q-1--2_. 763/3E+01 5. 2107E+01 8. 3543E+01 

2 .1'1~O.2-...::3 .173'8.('+~4 ~lE+03 3. 3929E+03 3. 8362E+03 
1.5109E+00 -2,,,1882E'+V-3. 2730E+01 2. 3393E+01 2. 6450E+01 

-1.~\46~/-1.~03 -2.0294E+03 9.9667E+02 1.4772E+03 . \ / 
-1.092\E+0{) -7 :,9'644E+00 -1.3993E+01 6. 8718E+00 1.0185E+01 

11 ~-1'Z885E+02<;:'1623E+03 -2.1691E+03 1.0035E+03 1.5022E+03 
-1. 09'53E\V-8. 0139E+00 -1.4956E+01 6. 9186E+00 1.0357E+01 

~. 
~'2~ =~ ~~~.!{:~~ =!: ~~!~~:~~ =~: ~~~!~:~~ ~: ~~!~~:~~ ~: ~~~~~:~~ 
~~> '6~288E+02 -1.2359E+03 -1.7298E+03 9.9305E+02 1.6131E+03 

. -1.6746E+00 -8.5215E+00 -1.1926E+01 6.8469E+00 1.1122E+01 

14 -1.0729E+02 -1.4186E+03 -1.2618E+03 1.3113E+03 1.7829E+02 
-7.3972E-01 -9.7806E+00 -8.6997E+00 9.0409E+00 1.2292E+00 

15 7.5322E+00 -1.4709E+03 -1.4572E+03 1.4784E+03 1.6393E+02 
5.1933E-02 -1.0141E+01 -1.0047E+01 1.0193E+01 1.1302E+00 
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16 -2.8015E+02 -2.8694E+03 -7.5840E+02
-1.9315E+00 -1.9784E+01 -5.2290E+00

2.5893E+03
1. 7852E+01

2.4446E+03
1. 6855E+01

3. 1102E+03
2 . 1444E+01

5.2394E+02
3 .6124E+00

17 -6.9257E+01 -2.5138E+03
-4.7751E-01 -1.7332E+01

1. 5082E+01
1. 0399E-01

18 3.6311E+02 -4.3285E+02 -1.9663E+01
2.5035E+00 -2.9844E+00 -1.3557E-01

19 1.0129E+02 -1.8378E+02 -1.3437E+02
6.9837E-01 -1.2671E+00 -9.2647E-01

20 5.5342E+01 -1.5591E+02 -1.5760E+02
3.8157E-01 -1.0749E+00 -1.0866E+00

21 2.4171E+02 -3.2404E+02
1.6665E+00 -2.2342E+00

1.5652E+03
1. 0791E+01

7.9595E+02 1.3116E+03
5.4879E+00 9.0430E+00

2.8507E+02 5.0752E+02
1.9655E+00 2.49942E+00

2.1125E+02 3 6026E+02
1.4565E+00 .540839E+00

5.6575E+02 5.0102E+02>
3'29007E-i00 3 .45A44E+Oo

5 .7840E+02 3.4383E+02
3'1.9879E+00 2.37/06E+00

1 . 1 9\3 1 E 03-3/ 4 52 7E + 02
-8-.2259E+00 2.4426E+00

1.5194'E+02 1.8141E+02
1.0476E+00 1.2507E+00

>2.7051E+02 2.5573E+02
1.8651E+00 1.7632E+00

22 -2.1801E+01 -6.0020E+02
-1.5031E-01 -4.1382E+00

23 -5.7816E+01 -1.2509E+03
-3.9863E-01 -8.6245E+00

24 1.5386E+00 -1.5040E+02
1.0608E-02 -1.0370E.+-0-0

25 2.0906E+02 -6.1453Et1
1.4414E+00 - .4237-E-0l

1 .
1.

-1.
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16 -2.8015E+02 -2.8694E+03 -7.5840E+02 2.5893E+03 3.1102E+03 
-1.9315E+00 -1.9784E+01 -5.2290E+00 1.7852E+01 2.1444E+01 

17 -6.9257E+01 -2.5138E+03 1.5082E+01 2.4446E+03 5.2394E+02 
-4.7751E-01 -1.7332E+01 1.0399E-01 1.6855E+01 3.6124E+00 

18 3.6311E+02 -4.3285E+02 -1.9663E+01 7.9595E+02 1.3116E+03 
2.5035E+00 -2.9844E+00 -1.3557E-01 5.4879E+00 9.0430E+00 

19 1.0129E+02 -1.8378E+02 -1.3437E+02 2.8507E+02 5.0752E+02 
6.9837E-01 -1.2671E+00 -9.2647E-01 1.9655E+00 /'49 9,JE+-0 0 

< V 
20 5.5342E+01 -1.5591E+02 -1.5760E+02 2.1125E+02 3~6026E+02 

3.8157E-01 -1.0749E+00 -1.0866E+00 /." / 
1; 4565E+00~ 4.839E+0·0 

21 2.4171E+02 -3.2404E+02 1. 56 52E+0 3 5. 65 7 ~2 5 . O~E",O~) 
" " 1.6665E+00 -2.2342E+00 1. 0791E+01 3~9~E+00\. 45'~4E+(').Q 

22 -2.1801E+01 -6.0020E+02 1. 5925E+O'3 <D. 7840E+02 3. 4383E+02 
-1.5031E-01 -4.1382E+00 1.0980E{0!1 3":9879E;'e.0-A. 37io6E+00 

-1. 008~E+0~ 1.1~E+_0.3......-"'/'427E+02 23 -5.7816E+01 -1.2509E+03 
-3.9863E-01 -8. 6245E+00 -6~509E-Or---8_. 2259E+00 2. 4426E+00 

-1.5040E+02<:1.4~E+Of~~02 1.8141E+02 24 1.5386E+00 
1.0608E-02 -1. 037 o Kt--O.O -~9880E-OIL 1.0'4'76E+00 1.2507E+00 

25 2.0906E+02 -6. '&'+01\. ~E+0~2. 7051E+02 2.5573E+02 
1.4414E+00 

/ /, I )... 
1.7632E+00 -4.23V 1 /L. 3917E+~0 1.8651E+00 
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Allowable Stress for Load Case 115

LOC Tmax Tave Sm Sy Su
(degF) (degF) (ksi) (ksi) (ksi)

1 396.75 394.74 20.00 22.40 61.80
2 402.53 397.62 20.00 22.40 61.80
3 449.73 445.77 18.70 20.70 59.70
4 449.82 447.92 18.70 20.70 59.70
5 397.45 395.35 20.00 22.40 61.80
6 402.34 397.69 20.00 22.40 61.80
7 403.24 399.87 20.00 22.40 61.80

8 413.10 410.04 18.70 20.70 59.70

9 417.95 415.95 18.70 20.70 59.70
10 457.55 452.68 18.70 20.70 59.70
11 463.47 458.95 18.70 20.70 59.70
12 456.94 452.05 18.70 20.70 59.70

13 .428.98 423.43 18.70 20.70 59.70

14 421.97 409.78 18.70 20.70/ 59\.\7,70
15 422.24 411.15 18.70 20.1•0| 59.70
16 405.14 399.14 20.00 22.\40 61.80
17 399.18 394.83 20.00 22. 40 61.80
18 372.00 371.24 200 22,.40 61.80;ý

NJ
19 372.83 371.69 20.00 22.40 61.80/

20 373.94 372.86 20 0.0 22.40 61.8,0

21 386.43 384.77 20.00 22.40 61.80
22 390.40 388.68 /20-_00 22.40 61.80
23 402.69 399.03/ 2,0.008 22.40 61.80
24 366.45 363.50 2° 0,, 22.4-(0 61.80
25 358.65 357.60 20.00 22.4,0 61.80

2-708 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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LOC 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

I 2-708 

Allowable Stress for Load Case 115 
----------------------------------

Tmax 
(deg_F) 
-------

396.75 
402.53 
449.73 
449.82 
397.45 
402.34 
403.24 
413 .10 
417.95 
457.55 
463.47 

-456.94 
428.98 
421.97 
422.24 
405.14 
399.18 
372.00 
372.83 
373.94 
386.43 
390.40 
402.69 
366.45 
358.65 

Tave Sm Sy Su 
(deg_F) (ksi) (ksi) (ksi) 
-------

394.74 20.00 22.40 61. 80 
397.62 20.00 22.40 61. 80 
445.77 18.70 20.70 59.70 
447.92 18.70 20.70 59.70 
395.35 20.00 22.40 61. 80 
397.69 20.00 22.40 61. 80 
399.87 20.00 22.40 61. 80 
410.04 18.70 20.70 59.70 
415.95 18.70 20.70 59.70 
452.68 18.70 20.70 59.70 
458.95 18.70 20. 70 5'~0 
452.05 18.70 2 0 . 70 <59 . 70 
423.43 18.70 

"-409.78 18.70 2 0 . 7 0 5 9'.~ 0 
411.15 18.70 
399.14 20.00 22.40 61.80 

20. 70t,"9' 70 

20.(0 59. 7~ 

394.83 20. 00 (2,2, ~O 6~. 80 
371 . 24 20 . 00 2 2'-J 0 61 ~ 
371.69 20.00 22.40 61.80 

372.86 2~0.0~40 61.~0 
3 84 . 7 7 2'0 . 0 0 2 :2,\4 0 61. 80 

388.68/:0 .. 00 22.40 61. 80 
/' "-

399.03 ~O.OG 22.40 61. 80 
( I 

363.50 2-00'00 22.4'0> 61. 80 
357.60 20.00~4'0 61.80 
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Table 2-335. Load Case 116, Fire at 180 Minutes, 100 0F, 2.5'kW Decay Heat, Maximum Insolation,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 3.8540E+02 -4.0831E+02 3.6386E+02 7.9370E+02 1.00,52E+03

2.6572E+00 -2.8152E+00 2.5087E+00 5.4724E+00 6.303+00

3.6072E+02 -5.4660E+02 3.3719E+01 9.0732E+02 52 70
2.4871E+00 -3.7687E+00 2.3248E-01 6.2558+0, 7\9474E+00

1.1861E+03 -1.5086E+03 -6.6264E+02 2.6947E+03 5,.369\kE+03
8.1779E+00 -1.0401E+01 -4.5688E+00 1.8579E+01 3.7,020E+01

4 6 8413E+02 -8.7496E+02 -1.8533E+02 1.559'1E+03 3.0626E+03
4.7169E+00 -6.0327E+00 -1.2778E+0'0 I 0750+01 j.llY 6 E+01

5 3.6845E+02 -3.8187E+02 3 7991E+0' 7.503,3+02 9.2443E+02
2.5404E+00 -2.6329E+00 2.619)4E+Ob 5.17331E-+,G0 -6.37375+00

3.4065E+02 -4.8306E+02 8.412ýE7+01 8.2371E+02 9.6589E+022.47+0-.36E+00 • • E , /
+o -. o5.8004E-01--5 E+00 6.6596E+00

7 1.5563E+03 -6.15,1/3"+3 -,.71\79E+03> 7 .7076E+03 1.5149E+04
1.0730E+01 -4. 2412,Z+,01 -. 18 4ý4 ,E+'01 5.3142E+01 1.0445E+02

8 168E0-68729,E)÷03 -3.9650E:i-03 8.5547E+03 1.3669E+04
1.15965+01 -4\7387E+0"-11--2..733/7E+01 5.8982E+01 9.4247E+01

9 2.53,3/7E+ -35ý508E+0\3- -4.9090E+03 3.8'042E+03 4.5066E+03
1.7469E+00 -2--•4482E+01 ,-3.3846E+01 2.6229E+01 3.1072E+01

10 -1.87095E+02 1. 2687E+03 -2.0538E+03 1.0808E+03 1.5141E+03\ \ /'
-1.2959E+0, -8i74,7,6E+00 -1.4161E+01 7.4517E+00 1.0439E+01

il1 -11.9117E+02 -1I 2713E+03 -2.1879E+03 1.0801E+03 1.5199E+03
-1.31,81E+00 -8.7653E+00 -1.5085E+01 7.4473E+00 1.0480E+01

.12 -1.8561E+02 -1.2714E+03 -2.1039E+03 1.0858E+03 1.5295E+03
-1\279/7/E+00 -8.7660E+00 -1.4506E+01 7.4863E+00 1.0546E+01

1 -3),~1266E+02 -1.3914E+03 -1.6672E+03 1.0787E+03 1.8785E+03
> -2.1557E+00 -9.5932E+00 -1.1495E+01 7.4375E+00 1.2952E+01

14 -1.6993E+02 -1.6232E+03 -1.3458E+03 1.4533E+03 3.1041E+02
-1.1716E+00 -1.1192E+01 -9.2791E+00 1.0020E+01 2.1402E+00

15 6.3360E+00 -1.7307E+03 -1.7177E+03 1.7371E+03 3.1567E+02
4.3685E-02 -1.1933E+01 -1.1843E+01 1.1977E+01 2.1765E+00
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Table 2-335. Load Case 116, Fire at 180 Minutes, 100°F, 2.5'kW Decay Heat, Maximum Insolation, 
• Hypothetical Accident Conditions.of Transport - Model AOS-1658 

• 

• 

Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Stress (psi/MPa) 

Pm Pb 

3.8540E+02 -4.0831E+02 3.6386E+02 7.9370E+02 1.00B2E+03 
2.6572E+00 -2,8152E+00 2.5087E+00 5.4724E+OO 6.9j03E+00 

3 .6 072E+02 - 5.466 OE+02 3 .3 719E+ 0 1 9. 0732 E+ 02 ?'15')03 

2.4871E+00 -3. 7687E+00 2. 3248E-Ol 6. 255/0'\7".~4E+00 

1.1861E+03 -1.5086E+03 -6. 6264E+02 2. 6947E+03 5,. 369~E+~3 
"" '" '" 8 .1779E+00 -1.0401E+Ol -4. 5688E+00 1. 8579E+G\3 ,7,020E+Ol 

6; 8413E+02 -8. 7496E+02 -1.8533E+02 69.J.E+03 ~. 0~6E+03 ; ~1. 55~ '" \, 
4.7169E+00 -6. 0327E+00 -1. 2777°\0 1~50E02. jI6E+Ol 

3.6845E+02 -3. 8187E+02 3. 799\lE+Op 7 . 503,~+02 Y2443E+02 
2.5404E+00 -2.6329E+00 2.619fE+00 5.1733E+00 6.3737E+00 

3.4065E+02 -4.8306E+02~2JE+0~02 9.6589E+02 
2.3487E+00 -3.3306E+00 5.8004E-0~---5~3E+00 6.6596E+00 

1.5563E+03 -6 .15/1~'1~,q9E~03 7. 7076E+03 1.5149E+04 
/ \" , 1. 0730E+Ol 7,412E+Dl -1.1844'E+Ol 5. 3142E+Ol 1.0445E+02 

1. 6818E+03 ~. 87',EIo3 -~+03 8.554 7E+03 1.3669E+04 
1.1596E+Ol -4".73 87E+G)-1~-2_. 73 3?lE+01 5. 8982E+Ol 9.424 7E+01 

2. 5).3'7irr02....::.3 .~8~+~ ~OE+03 3. 8042E+03 4. 5066E+03 

1.\69~2'.'~V-3. 3846E+Ol 2. 6229E+Ol 3.1072E+Ol 

-1. 87,(5E-r'?2/-1. 2687;;:+03 -2. 0538E+03 1.0808E+03 1.5141E+03 
-1. 295\E+0'iJ ?,:'T4\7/6E+00 -1.4161E+Ol 7. 4517E+00 1.0439E+01 

-1.9117E+02 -1.2713E+03 -2.1879E+03 1.0801E+03 1.5199E+03 
~~:31'81E\~28.7653E+00 -1.5085E+01 7.4473E+00 1.0480E+Ol 

1'-2 \~8.5~02 -1.2714E+03 -2.1039E+03 1.0858E+03 1.5295E+03 
~ -J\ 219»"'+00 - 8 . 7 66 OE+O 0 -1. 450 6E+0 1 7.4 863E+0 0 1. 05 46E+01 

13) ~~266E+02 -1.3914E+03 -1.6672E+03 1.0787E+03 1.8785E+03 
-2.1557E+00 -9.5932E+00 -1.1495E+01 7.4375E+00 1.2952E+01 

14 -1.6993E+02 -1.6232E+03 -1.3458E+03 1.4533E+03 3.1041E+02 
-1.1716E+OO -1.1192E+Ol -9.2791E+00 1.0020E+Ol 

15 6.3360E+00 -1.7307E+03 -1.7177E+03 1.7371E+03 
4.3685E-02 -1.1933E+Ol -1.1843E+Ol 1.1977E+Ol 
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2.1402E+00 

3.1567E+02 
2.1765E+00 
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16 -2.7991E+02
-1.9299E+00

17 -9.8407E+01
-6.7849E-01

18 3.6090E+02
2.4883E+00

19 1.0140E+02
6.9913E-01

20 5.7330E+01
3.9528E-01

21 2.4034E+02
1.6571E+00

22 -2.3046E+01
-1.5890E-01

23 -5.9472E+01
-4.1005E-01

.24 3.5598E+00
2.4544E-02

25 3.5667E+02
2 .4592E+00

-3.1789E+03
-2.21918E+01

-2.7903E+03
-1.9239E+01

-4.0678E'+02
-2.8047E+00

-1.7157E+02
-1.1829E+00

-1.5443E+02
-1.0648E+00

-3.2440E+02
-2.2367E+00

-6.1024E+02
-4.2075E+00

-1.2995E+03
-8.9598E+00

-1.5597E+02

-1. 0754E&+0,0,

-5 .,4 70 E01

-7.5974E+02

-5.2382E+00

7.6768E+00
5.2930E-02

4.2305E+00
2.9168E-02

-1.5226E+02
-1.0498E+00

-1.8067E+02
-1.2457E+00

1. 6011E+03
I. 1039E+01

1.6645E+013
/ I1 1476E+011

-5 .693r3E+0'11

2.8990E+03 3.1340E+03
1.9988E+01 2.1608E+01

2.6919E4-03 9.9105E+02
1.8560E+01 6.8331E+00

7.6768E+02 1.2589E+03
5.2930E+00 8.6800E+00

2.7297E+02 4.8'620E+02
1.8820E+00 3<'352-2¶+'00

<
2.1176E+02 3.6238E+o2
1.4601E+00 2. 4985E+0-0

5.6474E\+2 05.0029E+02
3'2893 8E+00 3. 44\94E+ 0,0

<5.87\19E+02 3.513'6E÷02

1.5\400E+023-'3. 5522E+02
~-8- 5498E+00 2.4492E+00

1- 59 53'E+02 2.5861E+02
1.09,99E+00 1.7831E+00

>4.1414E+02 4.0113E+02
2.8554E+00 2.7657E+00

0
1 2-710
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 2-710 

-2.7991E+02 -3.1789E+03 -7.5974E+02 2.8990E+03 3.1340E+03 
-1.9299E+OO -2.1918E+Ol -5.2382E+OO 1.9988E+Ol 2.1608E+Ol 

-9.8407E+Ol -2.7903E+03 7.6768E+00 2.6919E+03 9.9105E+02 
-6.7849E-Ol -1.9239E+Ol 5.2930E-02 1.8560E+Ol 6.8331E+00 

3.6090E+02 -4.0678E+02 4.2305E+00 7.6768E+02 1.2589E+03 
2.4883E+OO -2.8047E+OO 2.9168E-02 5.2930E+00 8.6800E+00, 

1.0140E+02 -1.7157E+02 -1.5226E+02 2.7297E+02 4.8'620E+02 
6.9913E-Ol -1.1829E+00 -1.0498E+00 1.8820E+00 3(35 2-2E-;oO 0 

< V 
5.7330E+Ol -1.5443E+02 -1.8067E+02 2.1176E+02 3.6238E+02 
3.9528E-Ol -1.0648E+00 -1.2457E+00 1. 460\,OO'{'~E+60 
2.4034E+02 -3.2440E+02 1.6011E+03 5.6474E+02 5 . 002 9E,,0~) , \. 
1.6571E+00 -2.2367E+00 1.1039E+Ol 3r:"8,938E+OO\. 44\94E+o.o 

-2.3046E+Ol -6.1024E+02 1. 6645E+OG <5. 8~E+02 3. 5J6E+02 
-1.5890E-Ol -4.2075E+00 1,14 76E{oi1 4~0486E~00../2. 42'~6E+OO 

-5.9472E+Ol -1.2995E+03 -5. 693(E+O~ 1. 2~E+_OJ ___ /s522E+02 
-4.1005E-Ol -8. 9598E+OO -3~~E-Ol--8.. 5498E+OO 2.4492E+OO 

3.5598E+OO -1.5597E+02<:1.4834E+02~~02 2.5861E+02 

~ I / 2.4544E-02 -1.0754E:+-OD -1.0228E+OO 1.0'9'99E+00 1.7831E+OO 

3.5667E+02 -5;C7~&+01"\.5'31E+0~4.'4'4E+02 4.0113E+02 
2.4592E+OO /'" I ~ 2.7657E+OO -3.96V l B-. 4222E+~O 2. 8554E+OO 
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Allowable Stress for Load Case 116

LOC Tmax Tave Sm Sy Su
(deg_F) (degF) (ksi) (ksi) (ksi)

1 397.17 394.58 20.00 22.40 61.80
2 404.97 399.32 20.00 22.40 61.80
3 437.44 431.79 18.70 20.70 59.70
4 440.29 439.63 18.70 20.70 59.70
5 397.79 395.17 20.00 22.40 61.80
6 404.83 399.43 20.00 22.40 61.80
7 407.78 404.71 18.70 20.70 59.70
8 417.89 414.87 18.70 20.70 59.70
9 422.91 420.90 18.70 20.70 59.70

10 459.85 454.93 18.70 20.70 59.70
11 464.89 460.26 18.70 20.70 5'9ý,7 0
12 459.22 454.27 18.70 20.70 <59.7813 434 9.0 428.47 18.70 20.70 59.70

14 427.65 416.23 18.70 20.70 59\ %70 1
15 429.85 418.74 1.8.70 20A•0 59.7,0 /
16 410.92 405.15 18.70 20.\70 59.701
17 404.72 400.69 18.70 2 0.•-7 5.9.70
18 377.97 377.14 20.00 / 2,.40 61.80-0
19 379.05 377.84 20.00 22.40 61.80

20 380.22 379.10 20 0.0 22.40 61. 8'0
21 392.41 390.86 2,0.00 22. 40 61.80
22 396.29 394.-62 20-00 22.40 61.80
23 408.94 405.24 1/8.70 20.70 59.70
24 373.20 370.11 2i0i• • 0 22.4-. 61.80
25 363.18 362.01 20.00 22.4,0 61.80
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Allowable Stress for Load Case 116 
----------------------------------

LOC Tmax Tave Sm Sy Su 
(deg_F) (deg_F) (ksi) (ksi) (ksi) 
------- -------

1 397.17 394.58 20.00 22.40 61. 80 
2 404.97 399.32 20.00 22.40 61. 80 
3 437.44 431.79 18.70 20.70 59.70 
4 440.29 439.63 18.70 20.70 59.70 
5 397.79 395.17 20.00 22".40 61. 80 
6 404.83 399.43 20.00 22.40 61. 80 
7 407.78 404.71 18.70 20.70 59.70 
8 417.89 414.87 18.70 20.70 59.70 
9 422.91 420.90 18.70 20.70 59.70 

10 459.85 454.93 18.70 20.70 59.70 
11 464.89 460.26 18.70 20. 70 5'~0 
12 459.22 454.27 18.70 20.70 <59.70 
13 434.00 428.47 18.70 20.701]9.70 
14 427.65 416.23 18.70 2 0 . 7 0 5 '9'.-:? 0 
15 429.85 418.74 18.70 20 f"O 59.7'0 
16 410.92 405.15 18.70 20.70 59.70 
17 404.72 400.69 18.70 ~O.fO 59.70 
18 377.97 377.14 20.00 22,.40 
19 379.05 377.84 20.00 22.10 
20 380.22 379.10 
21 392,41 390.86 2'0 . 0 0 2 :2",4 0 
22 396.29 394.62 2~_0~ 22. ~O 
23 408.94 405.24 1'8.70 20.70 59.70 
24 373.20 370.H 

< I 
2'00"00 22. ,t~ 61. 80 

25 363.18 362.01 20.00~4'0 61. 80 
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Table 2-336. Load Case 301, 30-ft. Head-On Drop,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigmal Sigma_2 Sigma_3 Pm Pb

1 -5.3589E+01 -3.8128E+03 -8.1400E+02 3.7592E+03 1.74,6E+03
-3.6948E-01 -2.6289E+01 -5.6123E+00 2.5919E+01 1./208E+01

2 2.9106E+01 -4.7125E+03 -7.8313E+02 4.7416E+03 1. 33<32E)+0ý3
2.0068E-01 -3.2492E+01 -5.3995E+00 3.2692E+01 9.1924E+00

3 1.0558E+01 -2.6737E+03 3.1340E+01 2.6842E+03 4,.020,2E+01

7.2798E-02 -1.8434E+01 2.1608E-01 1.8507E+O \ 2-7718E,-01>

4 5.1548E+01 -2.5964E+03 -1.3754E+02 'ý2.647'9E+03 8.18917E+01
3.5541E-01 -1.7901E+01 -9.4833E-011 1"8257E-01 5.6466E-01

1.9029E+01 -1.7292E+03 1.0463E+0o 1.7482E+03 2.4464E+02
*~NI

1.3120E-01 -1.1922E+01 7.213 7E-01 1.2054E+0-1-l1.6867E+00

6 6.8413E+01 -1.3872E+03 -. 771,E+01 1.4556E±03 1.3845E+02
4.7169E-01 -9.5646E+00<_• +-3.2896E-0."----1.003,6E+01 9.5458E-01

7 2.6399E+03 -7.3981E±03 -1.94'57E5+03 1.0038E+04 1.2241E+04

4.7169E-01+0

1.8201E+01 -5.1008E4,01 -1.3415,E+01 6.9209E+01 8.4396E+01

8 1.3652E+03 -40750 1.2151E,+03 5.3830E+03 8.3717E+03
9.4124E+00 '-2%7702E+0-1•--8.378,2E+00 3.7115E+01 5.7721E+01

9 -4.16,5'0'E±802 -2.089\3E+\03 -J.4120E+.03 1.6728E+03 2.1514E+03

-2.8716E+00 -1-.4405E\0 29.7357E+00 1.1534E+01 1.4833E+01

10 -3. 347E+00 -58.46858+0 -1.0799E+01 8.4351E+02 2.7021E+01
.-23068E-0'2 -5z838.8E+00 -7.4456E-02 5.8158E+00 1.8630E-01

11 -1.5832E+00 -6 7331E+02 -1.6293E+01 6.7172E+02 5.0604E-01

-1.&9116Eý02 ý4.6423E+00 -1.1234E-01 4.6314E+00 3.4890E-03

ý1'2 .5,8185-01 -5.9588E+02 -1.7722E+01 5.9512E+02 2.8948E+00-5\2ý7-55-03 -4.1084E+00 -1.2219E-01 4.1032E+00 1*.99595-02

13 -d.0546E+02 -7.3327E+02 7.0266E+01 6.2781E+02 5.2596E+02
-7.2710E-01 -5.0557E+00 4.8446E-01 4.3286E+00 3.6264E+00

14 2.8147E+02 -4.0222E+02 1.1507E+02 6.8369E+02 2.9360E+02
1.9407E+00 -2.7732E+00 7.9339E-01 4.7139E+00 2.0243E+00

15 2.1218E+02 -3.1219E+02 1.7945E+02 5.2436E+02 9.1244E+02
1.4629E+00 -2.1525E+00 1.2373E+00 3.6154E+00 6.2910E+00
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Table 2-336. Load Case 301, 30-ft. Head-On Drop, 
Hypothetical Accident Conditions of Transport - Model AOS-16S8 

Stress (psi/MPa) 

Location Pm Pb 

I 2-712 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-5.3589E+Ol -3.8128E+03 -8.1400E+02 3.7592E+03 1.74d6E+03 
-3.6948E-Ol -2.6289E+Ol -5.6123E+00 2.5919E+Ol ~~08E+Ol 

2.9106E+Ol -4. 7125E+03 -7. 8313E+02 4. 7416E+03 ~. 33'g:)03 

2.0068E-Ol -3. 2492E+Ol -5. 3995E+00 3. 269{0'~"'~4E+~00 

1.0558E+Ol -2. 6737E+03 3.1340E+Ol 2. 6842E+03 Ll,.020'2E+Ol 
7.2798E-02 -1.8434E+Ol 2.1608E-Ol 1. 8507E~(n 2 :7,\8);-01 

5.1548E+Ol -2.5964E+03 -1.3754E+02 ~7~E+0~8.189J7E+Ol , ~2. 64~ '" \. 
3.5541E-Ol -1.7901E+Ol -9. 4837°,1 1~57EV5. 6466E-Ol 

1.9029E+Ol -1.7292E+03 1.046·\3E+OQ 1.7482E+03 2,}.64E+02 
\ '-../ 

1.3120E-Ol -1.1922E+Ol 7.213\E-01 1.2054E~0-~1.6867E+00 

6.8413E+Ol -1. 3872E+03 6'1~E+0~03 1.3845E+02 

4.7169E-01 -9. 5646E+00 ~~96E-oa~'6E+01 9. 5458E-01 

2.6399E+03 -7. 31'8~'(-. 94'\7E+oll. 0038E+04 1.2241E+04 

1. 820 1E+01 7'02,+.0 1 ~~ 6. 920 9E+0 1 8.439 6E+0 1 

1.3652E+03 ~.0179.EIo3 -1.2151E~03 5.3830E+03 8.3717E+03 
9.4124E+00 :"'2". 7702E+Q-l-~8_. 378iE+00 3. 7115E+Ol 5. 7721E+Ol 

~ ~ ~ -

-4 .lY,5'CiE+-O-2".::? 089~~+03 -,1.4120E+03 1.6728E+03 2.1514E+03 

-2. \16E+00 -h~~.!9. 7357E+00 1.1534E+Ol 1.4833E+Ol 

-3.34~7~8.4685'+02 -1.0799E+Ol 8.4351E+02 2.7021E+Ol 
-2. 306\E-0~ ;/8-3.8.8E+00 -7. 4456E-02 5. 8158E+00 1.8630E-Ol 

11 -1.5832E+00 )6.7331E+02 -1.6293E+Ol 6.7172E+02 5.0604E-Ol 
~~: 0'9'16E~4. 6423E+00 -1.1234E-Ol 4. 6314E+00 3. 4890E-03 

1,2 - \~5.8~01 -5. 9588E+02 -1.7722E+Ol 5. 9512E+02 2. 8948E+00 
\ " / ~ ~ -5\22~5E-03 -4.1084E+00 -1.2219E-Ol 4.1032E+00 1.9959E-02 

~~> ~1~546E+02 -7.3327E+02 7.0266E+Ol 6.2781E+02 5.2596E+02 
-7.2710E-Ol -5.0557E+00 4.8446E-Ol 4.3286E+00 3.6264E+00 

14 2.8147E+02 -4.0222E+02 1.1507E+02 6.8369E+02 2.9360E+02 

15 

1.9407E+00 -2.7732E+00 7.9339E-Ol 4.7139E+00 2.0243E+00 

2.1218E+02 -3.1219E+02 1.7945E+02 5.2436E+02 9.1244E+02 
1.4629E+00 -2.1525E+00 1.2373E+00 3.6154E+00 6.2910E+00 
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16 4.9562E+02
3 . 4172E+00

17 5.0220E+02
3.4626E+00

18 1.5163E+03
1. 0454E+01

19 7.2047E+02
4.9675E+00

20 9.0643E+02
6.2496E+00

21 1.0504E+03
7.2422E+00

22 7.5281E+02
5. 1904E+00

23 6.0898E+02
4.1988E+00

24 1.6846E+03
1.1615E+01

25 1.2277E+03
8.4650E+00

-1.5442E+02
-1.0647E+00

-6.6834E+01
-4.6081E-01

3. 6960E+01
2.5483E-01

-7.6998E+02
-5 .3088E+00

-7. 0345E+02
-4. 8501E+00

-1. 8428E+03
-1. 2706E+01

-2. 0716E+03
-1. 4283E+01

2.4478E+02
1.6877E+00

3. 1051E+02
2 . 1409E+00

-1.1951E+02
-8.2398E-01

-2.0752E+02
-1.4308E+00

-4;5076E+02
-3.1079E+00

8.0577E+00
5.5556E-02

-7.5505E+012
/•1

-5. 2059E+0,0

6.5005E+02 1.2749E+02
4.4819E+00 8.7902E-01

5.6904E+02 5.4739E+01
3.9234E+00 3.7741E-01

1.4793E+03 1.0619E+02
1.0199E+01 7.3214E-01

1.4905E+03 1.31510E+03
1.0276E+01 9•3146"i0+oo 0

1.6099E+03 2 0358E+03
1.1100E+01 Iý.036E+0\1

28932E•.03 4.1098E+03

1./C9948E+0\1 2.98336E+0.1

<2 82\44E+03 3.0969E÷03

.'9474E+Oi -2 . 13"53E+01

2. 3255'E+-0-3---4 . 2889E+03
-1-.6034E+01 2.9571E+01

1.5392.E+03 6.1954E+02
1.0"612E+01 4.2716E+00

> 1.2140E+03 1.5514E+03
8.3702E+00 1.0696E+01

-1.7165E+03 -6
-1.1835E+01 -4'

1.4;540E+02<1
1.0025E0-0. 9
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16 4.9562E+02 -1.5442E+02 2.4478E+02 6.5005E+02 1.2749E+02 
3.4172E+00 -1.0647E+00 1.6877E+00 4.4819E+00 8.7902E-01 

17 5.0220E+02 -6.6834E+01 3.1051E+02 5.6904E+02 5.4739E+01 
3.4626E+00 -4.6081E-01 2.1409E+00 3.9234E+00 3.7741E-01 

18 1.5163E+03 3.6960E+01 -1.1951E+02 1. 4793E+03 1.0619E+02 
1.0454E+01 2.5483E-01 -8.2398E-01 1.0199E+01 7.3214E-01 

19 7.2047E+02 -7.6998E+02 -2.0752E+02 1.4905E+03 1.3'510E+03 
4.9675E+00 -5.3088E+00 -1.4308E+00 1.0276E+01 9(314-6UOO 

< V 
20 9.0643E+02 -7.0345E+02 -4.5076E+02 1.6099E+03 2~0358E+03 

6.2496E+00 -4.8501E+00 -3.1079E+00 /" / 
1.1100E+01~4.o36E+0-;l 

21 1.0504E+03 -1.8428E+03 8.0577E+OO 2. 893~O" 4. "~,-03> 
7.2422E+00 -1.2706E+01 5.5556E-02 J!.'9,948E+01,,\. 83\36E+Ol 

22 7.5281E+02 -2.0716E+03 -7. 5505'E+OQ ~. 8~E+03 3. 09J9E+03 
5.1904E+00 -1.4283E+01 -5. 2059E{0\0 1~9~E;0.1A ;Y'53E+01 

23 6.0898E+02 -1.7165E+03 -6. 870(oE+Op 2. 3255'E+~OJ~4. 2889E+03 
4.1988E+00 -1.1835E+01 -40-~\E+00----.;L __ ~01 2.9571E+01 

24 1.6846E+03 1. 4540E+02 <1. 3718E+Oz~5392E+03 6.1954E+02 
. ~ I / 1.1615E+01 1. O/:r-O,O~. 4585E-OlL 1.0'6'12E+01 4.2716E+00 

25 1.2277E+03 1.3746K'01 , . 6424E+O~1. 2140E+03 1.5514E+03 
/ /". I ~ 

8.4650E+00 9.47V 2 t?_.2692E+{!P 8.3702E+00 1.0696E+01 
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Table 2-337. Load Case 302, 30-ft. Side Drop + Slap-Down,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 1.7249E+03 -4.5683E+03 -1.7807E+04 1.6300E+04 4.00,06E+03
1.1892E+01 -3.1498E+01 -1.2278E+02 .1.1238E+02 2.7/8 E+

2 1.218+03 -7.0847E+02 -1.1213E+04 1.1744E+04 1.5 7,E

8.4243E+00 -4.8847E+00 -7.7312E+01 8.0970E+0.1 1\0044E+0 I

3 1.8760E+03 -5.2057E+03 -1.6194E+04 1.4823E+04 4,.431\3E+03
1.2934E+01 -3.5892E+01 -1.1166E+02 1.0220E+02 3.0553E-01

4 1.2544E+03 -2.3954E+03 -9.0881E+03 ý9.\394'4E+0\3 * 1178E+03
I I

8.6487E+00 -1.6516E+01 -6.2660E+011"\6.4772E 01 7.7070E+00

5 1.6917E+03 -4.4663E+03 -1.7542E+-04 1.617,4E+04 4/1658E+03
1.1664E+01 -3.07941+01 -1.2095E+0 1.1152E±2 2.8722E+01

63.33+3-.495E+02 -1. 096,7E+04 1ý.1538ýE±04 1.4739E+03

9.1723E+00 -4.0331E+00 -7.5612E+OflŽ----.7..955.4E+01 1.0162.E+01

7 2.2732E+03 4.76.40E+02 -ý.50\12E+03 9.4973E+03 2.6841E+03

1.5673E+01 3/2847E-+,00 -5.1719E+01 6.5482E+01 1.8506E+01

8 2.0667E+03 5.8112.E+02 -8.4279E:-03 9*8992E+03 4.6049E+02/
1.4249E+01 4\0067E+D0--0•,.810,8E+01 6.8253E+01 3.1750E+00

9 2.*4Pl3E+0.3 5.873\3\E+0\2-7 0342E+03 8.7283E+03 6.5257E+02
1.7052E+01 Q495E+00 L4.8499E+01 6.0180E+01 4.4993E+00

10 4. 6542+03 22.5444E+03 7.6036E+01 8.3720E+03 9.0583E+02
3.2089E+O1 1.75.4,3E+01 5.2425E-01 5.7723E+01 6.2455E+00

11 i 48551E+03 2.5699E+03 1.1910E+02 7.9732E+03 9.1356E+02
3.Ž4,75E+01 1.7719E+01 8.2118E-01 5.4974E+01 6.2988E+00

ý1-2 4. 6022E±03 2.5557E+03 7.0326E+01 8.2807E+03 9.1493E+02

3\1743/1'+01 1.7621E+01 4.8488E-01 5.7093E+01 6.3083E+00

13 21041E+03 1.5997E+03 -5.9040E+03 8.5643E+03 1.2137E+03
2.0023E+01 1.1029E+01 -4.0707E+01 5.9049E+01 8.3681E+00

14 1.7176E+03 -5.4970E+02 -7.8780E+03 8.7961E+03 2.9025E+03
1.1843E+01 -3.7900E+00 -5.4317E+01 6.0647E+01 2.0012E+01

15 6.4662E+02 -1.4733E+02 -5.8589E+03 6.5055E+03 7.5293E+02
4.4583E+00 -1.0158E+00 -4.0396E+01 4.4854E+01 5.1913E+00

2-714 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, Rev. B

Table 2-337. Load Case 302, 30-ft. Side Drop + Slap-Down, 
Hypothetical Accident Conditions of Transport - Model AOS-16S8 

Stress (psi/MPa) 

Location Pm Pb 

I 2-714 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.7249E+03 -4.5683E+03 -1.7807E+04 1.6300E+04 4. 00.06E+03 
~ 

1.1892E+01 -3.1498E+01 -1.2278E+02 .1.1238E+02 /75(E)01 

1.2218E+03 -7.0847E+02 -1.1213E+04 1.1744E+04 ~.456~~+03 
8.4243E+00 -4.884 7E+00 -7. 7312E+01 8. 0970E+O.1 1'.~4E+0;t 

1.8760E+03 -5. 2057E+03 -1.6194E+04 1. 482~0~'. 43NE+~~ 
1.2934E+01 -3. 5892E+01 -1.1166E+02 1.0220E)G2 3 :OS53)+~ 

1.2544E+03 -2. 3954E+03 -9. 0881E+03 04'4~+0~~ .1~8E+03 
8.6487E+00 -1.6516E+01 -6. 2660E+011 6~72EV7. 7070E+00 

1.6917E+03 -4.4663E+03 -1.75~0~ 1.6174E+04 4~58E+03 
1.1664E+01 -3. 0794E+01 -1.209\5E+OQ 1.1152E,+0-2--2. 8722E+01 

1.3303E+03 -5.8495E+02 ~61E+0~04 1.4739E+03 
9.1723E+00 -4. 0331E+00 ~~: ~~12E+0n.-----7~'4E+01 1.0162E+01 

2.2732E+03 4.7J4~V~~E+0~ 9.4973E+03 2.6841E+03 
1. 5673E+01 ~. i28(.E+.00 ~E~6. 5482E+01 1.8506E+01 

2.0667E+03 5.8112E~2 -8.4279E'+03 9.8992E+03 4.6049E+02 
/ 

1.4249E+01 4'. 0067E+O'0--c5 .. 810.8E+01 6. 8253E+01 3.1750E+00 

2. 4}"3W0-3,,-5 .~g~+~ .::'2E+03 8. 7283E+03 6. 5257E+02 
1.\52E+01 4"-~7-4. 8499E,+01 6. 0180E+01 4. 4993E+00 

4.65\42~ 2.5444E+03 7.6036E+01 8.3720E+03 9.0583E+02 
, :~.~~~ / 

11 4.8551E+03 2.5699E+03 1.1910E+02 7.9732E+03 9.1356E+02 

3. 208\E+~0q: 1/7S4JE+01 5. 2425E-01 5. 7723E+01 6. 2455E+00 

~""5E\01 1.7719E+01 8.2118E-01 5.4974E+01 6.2988E+00 

1~ 4.6~~03 2.5557E+03 7.0326E+01 8.2807E+03 9.1493E+02 
~ ~ 3\ 173/IE+01 1.7621E+01 4.8488E-01 5.7093E+01 6.3083E+00 , ~~> G~041E+03 1.5997E+03 -5.9040E+03 8.5643E+03 1.2137E+03 

2.0023E+01 1.1029E+01 -4.0707E+01 5.9049E+01 8.3681E+00 

14 1.7176E+03 -5.4970E+02 -7.8780E+03 8.7961E+03 2.9025E+03 

15 

1.1843E+01 -3.7900E+00 -5.4317E+01 6.0647E+01 2.0012E+01 

6.4662E+02 -1.4733E+02 -5.8589E+03 6.5055E+03 7.5293E+02 
4.4583E+00 -1.0158E+00 -4.0396E+01 4.4854E+01 5.1913E+00 
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16 2.0681E+03
1. 4259E+01

17 1.7125E+03
1 . 1807E+01

18 4.3477E+02
2.9977E+00

19 1.5186E+03
1. 0471E+01

20 1.5308E+03
1.0554E+01

21 2.2478E+03
1.5498E+01

22 1.6263E+03
1.1213E+01

23 1.4189E+03
9.7827E+00

24 3.6153E+02

2.4926E+00

25 3.1647E+02
2. 1820E+00

3.2886E+02
2.2674E+00

1.6679E+02
1 . 1500E+00

-3.4990E+02
-2.4125E+00

-1.6891E+02
-1.1646E+00

6.8242E+02
4. 7051E+00

7. 1034E+02
4.8977E+00

-2.4449E+02
-1.6857E+00

-1.1005E+01
-7. 5876E-02

-1.0719E+02
-7 .3905E•-0.1

-9. 2"843E±01

-7.7682E+03
-5.3560E+01

-7.7458E+03
-5.3406E+01

-4.5081E+03
-3.1082E+01

-8.1050E+03
-5.5882E+01

-6.7316E+03
-4.6413E+01

-6.5348E+03
-4.5056E+01

-9.2421E+013
-6.3722E+0'1

-6. 957(OE+0113

9.1745E+03 3.4983E+02
6.3256E+01 2.4120E+00

8.9595E+03 1.8386E+03
6.1773E+01 1.2676E+01

4.9428E+03 1.8063E+02
3.4080E+01 1.2454E+00

8.5048E+03 9.9258E+02

5.8638E+01 6/843,6-00

<
7.9376E÷03 9,2619E+02

5.4728E+0 6 3.859E+0,0

8.4239E\+03 5. 0359E02"
5'C8081E+0i 3. 47'21E+00

1.0214E+04 4 8162E+02
7 >0424E+o-A 3.32/07E+00

7 .852 5E-+3-• . 0302E+03
--5-.4141E01 7.1027E+00

-.. %291E+o3 5.3725E+02
3.6-483E+01 3.7042E+00

5.5852E+03 4.9776E+02
3.8508E+01 3.4319E+00

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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16 

17 

2.0681E+03 
1.4259E+Ol 

1.7125E+03 
1.1807E+Ol 

3.2886E+02 -7.7682E+03 
2.2674E+00 -5.3560E+Ol 

1.6679E+02 -7.7458E+03 
1.1500E+00 -5.3406E+Ol 

9.1745E+03 
6.3256E+Ol 

8.9595E+03 
6.1773E+Ol 

3.4983E+02 
2.4120E+00 

1.8386E+03 
1.2676E+Ol 

18 4.3477E+02 -3.4990E+02 -4.5081E+03 4.9428E+03 1.8063E+02 
2.9977E+00 -2.4125E+00 -3.1082E+Ol 3.4080E+Ol 1.2454E+00 

19 

20 

21 

22 

23 

24 

25 

1.5186E+03 -1.6891E+02 -8.1050E+03 8.5048E+03 9.9258E+02 
5.8638E+Ol 6--:84%UOO 1.0471E+Ol -1.1646E+00 -5.5882E+Ol 

1.5308E+03 
1.0554E+Ol 

2.2478E+03 
1.5498E+Ol 

1.6263E+03 
1.1213E+Ol 

1.4189E+03 
9.7827E+00 

3.6153E+02 
2.4926E+00 

3.1647E+02 
2.1820E+00 

.' < V 
6.8242E+02 -6.7316E+03 7.9376E+03 9~2619E+02 

4.7051E+00 -4. 6413E+Ol 5.4 72 8E{0~3.859E+6"0 

7 .103 4E+ 02 - 6.534 8E+03 8. 423 ~'<;l 5 . 0~~E,02> 
4.8977E+00 -4. 5056E+Ol 5.-::'8~E+Ol,,\ .4 7'\lE+(:).0 

-2.4449E+02 -9. 2421E+OG <.. 0214E+04 4. 8162E+02 
-1.6857E+00 -6. 3722E{0!1 7~0424E;0.LA. 32107E+00 

-1.1005E+Ol -6. 957(oE+0~ 7. 8~·E+_0.3~302E+03 
-7. 5876E-02 -40-.7~E-I:Ol~ .. ~01 7.1027E+00 

-1. 0719E+02 <~. 9286E+Op~29~4'E+03 5. 3725E+02 
-7.39 05E;:o-Ol -3~3 982E+0ll. 3. 6'4'83E+Ol 3 .7042E+00 

-9. 2'~:l-Ol\. ~3E+0~ 5. 5852E+03 4. 9776E+02 
-6--:40Y3E~1 il.6310~~~3.8508E+Ol 3.4319E+00 

V 
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Table 2-338. Load Case 303, 30-ft. Cg/Corner Drop,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb
1 4.8132E+02 -1.8769E+02 -2.0324E+03 2.2179E+03 1.74-82E+03

3.3186E+00 -1.2941E+00 -1.4013E+01 1.5292E+01 1./2'054E+01

2 3.9749E+02 1.0773E+02 -1.3510E+03 2.9202E+03 <3.1<84E)+02
2.7406E+00 7.4278E-01 -9.3151E+00 2.0134E+01 2%1500E+00

3 5.2015E+02 -1.4902E+02 -1.6943E+03 2.2144E+03 2•.589\kE+02" \ \ \
3.5863E+00 -1.0275E+00 -1.1682E+01 1.5268E+01 1.7,853E,+00

4 2.9965E+02 -8.7296E+01 -9.2038E+02 ,.7570E+03 4.65 81E01

2.0660E+00 -6.0188E-01 -6.3458E+0'0 1\.2114E,01 3.2116E-01

5 9.2333E+02 -6.7235E+01 -8.8086E+02 1.8042E+03 7.8475E+01

6.3661E+00 -4.6357E-01 -6.07313E+0'0 1.243.+-1 5.417-01

6 3.4522E+02 -1.6482E+02<-4.86'5,L+02 8.3172E 02 1.0880E+02\ /

2.3802E+00 -1.1364E+00 -3.3543E+00--5-.734@5E+00 7.5016E-01

7 3.0818E+02 1.2932E+02 -,1.44'23÷o03 4.4854E+03 8.0345E+02
2.1248E+00 8.9166F--01 -9.9444,E+00 3.0926E+01 5.5396E+00

8 3.81,47E+02 <2.2525E+02 -2.020004-03 2.1707E+03 4.6393E+02/

2.6301E+00 -1\5531E+00--i..392,8E+01 1.4966E+01 3.1987E+00

9 4.1/2/3E-÷0-2 -4.740'95÷02 --2.0221E+03 2.4824E+03 5.3446E+02
2.8767E+00 -3'.2687E÷00 -1.3942E+01 1.7116E+01 3.6849E+00

10 4 .83,33÷02 1.0433E+02 -1.9151E+02 2.5926E+03 1.1843E+02

3.3325E+0,0 7./17936E-01 -1.3204E+00 1.7875E+01 8.1655E-01

11 3.4024E+02 6.1857E+01 -2.3804E+02 2.1706E+03 5.2429E+01
2.3458E\+00 4.2649E-01 -1.6412E+00 1.4966E+01 3.6148E-01

ý1Ž2 3.3475+02 2.3629E÷01 -2.3887E+02 1.5370E+03 3.5996E+01
2\3'8,14'+00 1.6292E-01 -1.6470E+00 1.0597E+01 2.4818E-01

13 3.7700E+02 -7.4360E+01 -2.0896E+02 1.3427E+03 7.3672E+02
2.5993E÷00 -5.1270E-01 -1.4407E+00 9.2573E+00 5.0795E+00

14 4.2379E+02 8.1476E+01 -7.2541E+01 9.7591E+02 3.4486E+02
2.9219E+00 5.6176E-01 -5.0015E-01 6.7287E+00 2.3777E+00

15 2.5701E+02 1.2432E+02 -2.8684E+01 2.8569E+02 1.5188E+02
1.7720E+00 8.5714E-01 -1.9777E-01 1.9698E+00 1.0472E+00

2-716 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-165 Transport Packages, Rev. B

Table 2-338. Load Case 303, 30-ft. Cg/Corner Drop, 
Hypothetical Accident Conditions of Transport - Model AOS-16S8 

Stress (psi/MPa) 

Location Pm Pb 

I 2-716 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

4.8132E+02 -1.8769E+02 -2.0324E+03 2.2179E+03 1.7422E+03 

3.3186E+00 -1.2941E+00 -1.,4013E+Ol 1.5292E+Ol /'054E+Ol 

3.9749E+02 1.0773E+02 -1.3510E+03 2.9202E+03 ~.11~~)02 
2.7406E+00 7.4278E-Ol -9.3151E+00 2.013~0~ 2~~OE+00 

5.2015E+02 -1.4902E+02 -1.6943E+03 2. 2144·E+0~2~. 589~E+~2 
" " " 3.5863E+00 -1.0275E+00 -1.1682E+Ol 1. 5268E+O\1. 7,853E'+00 

2.9965E+02 -8. 7296E+Ol -9. 2038E+02 0,7,oE+03 4. 6JIE+Ol 
1 ~1. 75} " I I 

2.0660E+00 -6. 0188E-Ol -6. 3457°10 l'~14B03. 2116E-Ol 

9.2333E+02 -6. 7235E+Ol -8. 8086E+OQ 1. 80il2E+03

J
7. ~75E+Ol 

6.3661E+00 -4. 6357E-Ol -6. 0736E+ob 1. 2439Eor0-~!~~7E-Ol 
3.4522E+02 -1. 6482E+02 651E+0~02 1.0880E+02 
2.3802E+00 -1.1364E+00~:~~43E+00---5~.sE+00 7.5016E-Ol 

3.0818E+02 1. 2J3~'(~'2":E+ol4. 4854E+03 8. 0345E+02 

2 .1248E+00 /91(~01 ~V3. 0926E+01 5. 5396E+00 

3.8147E+02 ~.2525EIa2 -2.0200,or03 2.1707E+03 4.6393E+02 
2.6301E+00 -1'. 5531E+O'O---L 392.8E+Ol 1.4966E+Ol 3.1987E+00 

4 .17Al~02 -4 .S'9E+~2 :::lE+03 2. 4824E+03 5. 3446E+02 
/ ~ " / 2. 8767E+00 -3, . .2687E+~-1. 3942E+Ol 1.7116E+Ol 3. 6849E+00 

4. ~.33~ 1. ~02 -1.9151E+02 2. 5926E+03 1.1843E+02 \ ~-f~2) / 
3.332\E+0'0 7/1'9-3.6E-Ol -1.3204E+00 1.7875E+Ol 8.1655E-Ol 

11 ~3.4024E+02 ~.1857E+Ol -2.3804E+02 2.1706E+03 5.2429E+Ol 
2. 3'4S8E\~ 4,' 2649E-Ol -1.6412E+00 1.4966E+Ol 3. 6148E-01 

N B.43~02 2.3629E+Ol -2.3887E+02 1.5370E+03 3.5996E+Ol 
~ ~ 2\3~8,tE+00 1.6292E-Ol -1.6470E+00 1.0597E+Ol 2.4818E-Ol , 't~> 3~700E+02 -7.4360E+Ol -2.0896E+02 1.3427E+03 7.3672E+02 

2.5993E+00 -5.1270E-Ol -1.4407E+00 9.2573E+00 5.0795E+00 

14 4.2379E+02 8.1476E+Ol -7.2541E+Ol 9.7591E+02 3.4486E+02 
2.9219E+00 5.6176E-Ol -5.0015E-Ol 6.7287E+00 2.3777E+00 

15 2.5701E+02 1.2432E+02 -2.8684E+Ol 2.8569E+02 1.5188E+02 
1.7720E+00 8.5714E-Ol ~1.9777E-Ol 1.9698E+00 1.0472E+00 
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16 3.4447E+02 -1.0722E+02 -2.3123E+02
2.3750E+00 -7.3928E-01 -1.5943E+00

17 3.2677E+02 -1.3809E+02 -2.6731E+02
2.2530E+00 -9.5209E-01 -1.8430E+00

8.2678E+02
5.7005E+00

7 . 5174E+02
5. 1831E+00

1. 1652E+02
8.0338E-01

3.7808E+01
2. 6068E-01

18 5.4436E+02
3.7532E+00

19 5.8322E+02
4. 0212E+00

20 4.8382E+02
3.3358E+00

1.0117E+02 -7.8578E+02
6.9751E-01 -5.4178E+00

3.6595E+01 -1.1119E+03
2.5231E-01 -7.6664E+00

1.4851E+02 -9.3228E+02
1.0239E+00 -6.4279E+00

21 4.4984E+02 -1.5370E+01 -1.3407E+03
3.1015E+00 -1.0597E-01 -9.2439E+00

1.3674E+03 4.2326E+01
9.4276E+00 2.9183E-01

2.7637E+03 3.3"265E+02
1.9055E+01 2<'293'5ý 0 0

<
2.4984E+03 6 0299E+0o
1.7226E+01\4 41574E+00

2.3167E÷*0u3 6.8542E02

\ \
1/25,97 3E +0\1 4.72'58E+O0

<2.17\00E+03 5.8271E+02
1'462>i .176E+00

1.9596EB-0.3--3.2505E+02
•-i.3511E+01 2.2411E+00

--3. 5 3 7AE+ 02 3.6308E+01
2.473'91E+00 2.5033E-01

> 1.5673E+03 1.6046E+02
1.0806E+01 1.1063E+00

22 4.4408E+02 -1.8003E+02 -2
3.0618E+00 -1.2413E+00 -1

23 2.7327E+02 -3.4550E+02 -1
1.8841E+00 -2.3821E+00 -1Y

24 1.8168E+02 -3. 2454E+01 -1

1.2527E+00 -2.2377E:-01 -i\

25 7.5926E+02 4.3'072E.+01 -7,
/ Z 65.2349E+00 2.969-7E-81 -J5
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for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

2-717

• 

• 

• 

16 3.4447E+02 -1.0722E+02 -2.3123E+02 8.2678E+02 1.1652E+02 
2.3750E+00 -7.3928E-Ol -1.5943E+00 5.7005E+00 8.0338E-Ol 

17 3.2677E+02 -1.3809E+02 -2.6731E+02· 7.5174E+02 3.7808E+Ol 
2.2530E+00 -9.5209E-Ol -1.8430E+00 5.1831E+00 2.6068E-Ol 

18 5.4436E+02 1.0117E+02 -7.8578E+02 1.3674E+03 4.2326E+Ol 
3.7532E+00 6.9751E-Ol -5.4178E+00 9.4276E+00 2.9183E-Ol 

19 5.8322E+02 3.6595E+Ol -1.1119E+03 2.7637E+03 3.3'265E+02 
4.0212E+00 2,5231E-Ol -7.6664E+00 1.9055E+Ol 2(293'5UOO 

20 4.8382E+02 1.4851E+02 -9.3228E+02 
< V 

2.4984E+03 6,,0299E+02 
3.3358E+00 1.0239E+00 -6.4279E+00 /." / 

1. 7226E+0~~1'574E+0'0 

21 4.4984E+02 -1.5370E+Ol ~1. 3407E+03 2. 316~03 6. '~E,\O~> 
" " 3.1015E+00 -1.0597E-Ol -9,2439E+00 Y.'5.973E+Ol\. 72\58E+OD 

22 4.4408E+02 -1.8003E+02 -2. 0069E+0'3 ~ ,I ~E+03 5, 82tE+02 
3.0618E+00 -1.2413E+00 -1. 3837E{0!1 1\4962E>0.1~4. 0:/76E+00 

23 2.7327E+02 -3.4550E+02 -1. 797(sE+0~ 1. 9~E+~0.3""""'-/'505E+02 
1.8841E+00 -2.3821E+00 -10239BE+Ol--.;L .. 3511E+Ol 2.2411E+00 

-3. 2454E+Ol <1. 7~E+D2~ ~02 24 1,8168E+02 3.6308E+Ol h I / 1.2527E+00 -2.2377E~n1 -1.2351E+00 2.~~91E+00 2.5033E-Ol 

/ \.~E+001.5673E+03 25 7.5926E+02 4.3'072E:+01 1.6046E+02 
/, /' " 5.2349E+00 2.969"7E-Ql -t>-. 3 661~-Q,0 1. 0806E+Ol 1.1063E+00 

V 
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Table 2-339. Load Case 304, 30-ft. Head-On Drop at -40'F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma-l Sigma_2 Sigma_3 Pm Pb

1 -7.5024E+01 -5.3380E+03 -1.1396E+03 5.2629E+03 2.4318
-5.1727E-01 -3.6804E+01 -7.8572E+00 3.6287E+01 168 1E +01

2 4'.0749E+01 -6.5976E+03 -1.0964E+03 6.6383E+03 I. 86<65E.03

2.8095E-01 -4.5489E+01 -7.5593E+00 4.5769E+0:1 1\2869E+01

3 1.4782E+01 -3.7431E+03 4.3876E+01 3.7579E+03 5,.\6289E+01
1.0192E-01 -2.5808E+01 3.0252E-01 2.5910E+01 3\8.806E-01

4 7.2167E+01 -3.6349E+03 -1.9256E+02 3 l707\1E+03 '1.1466E+02
4.9757E-01 -2.5062E+01 -1.3277E+0'0 2. 5559E-i01 7.9053E-01

5 2.6641E+01 -2.4209E+03 1.464Z8E+02 2.447,5E+03 3/.42150E+02

1.8368E-01 -1.6691E+01 1'.00919E+0' 1.6875'E!0-1 2.3614E+00

6 9.5779E+01 -1.9421E+03< -\667'9.E+01 2.0379E+03 1.9383E+02
Z

.6.6037E-01 -1.3390E+01 -4.6055E-01--I- .405/1E+01 1.3364E+00

7 3.6958E+03 -1.03,57+04 -,2.72\39E+03 1.4053E+04 1.7137E+04/ ' \
2.5482E+01 -7.-1/411E4+,01 -1.8781\E+01 9.6893E+01 1.1815E+02

8 1.9112E+03 Z 6250.E+03 -1.7012E±503 7.5363E+03 1.1720E+04/

1.3177E+01 -3'-.8783E+01l----1_.172,9E+01 5.1961E+01 8.0810E+01

9 -5.831/0+0.2 -2.925'••+\03-•• .9769E+03 2.3419+03 3.0120E+03

-4.0•203E+00 -2-2,0167\+01 4.3630E+01 1.6147E+01 2.0767E+01

10 -4.6840E+00- 1. 1856+03 -1.5118E+01 1.1809E+03 3.7829E+01\ \ / /

11 -3.295E-&2 8/I-44"E+00 -2.0424E-01 8.1421E+00 2.6082E-01

<11 -2•.2165E+00 -9.4263E+02 -2.2810E+01 9.4041E+02 7.0846E-01

-1.5'2,82E\02 >-64992E+00 -1.5727E-01 6.4839E+0o 4.8847E-03

1-2 -106155\+0 -8.34235+02 -2.4810E+01 8.3317E+02 4.0527E+00

-7\\31~8,5E-03. -5.7518E+00 -1.7106E-01 5;*7445E+00 2.7942E-02

13 *4,1.4764E+02 -1.0266E+03 9.8372E+01 8.7893E+02 7.3634E+02
-1.0179E+00 -7.0780E+00 6.7825E-01 6.0600E+00 5.0769E+00

14 3.9406E+02 -5.6310E+02 1.6110E+02 9.5717E+02 4.1104E+02
2.7170E+00 -3.8825E+00 1.1108E+00 6.5994E+00 2.8340E+00

15 2.9705E+02 -4.3707E+02 2.5123E+02 7.3411E+02 1.2774E+03

2.0481E+00 -3.0135E+00 1.7322E+00 5.0615E+00 8.8074E+00
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Table 2-339. Load Case 304, 30-ft. Head-On Drop at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-16S8 

Stress (psi/MPa) 

Location Pm Pb 

I 2-718 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

-7.5024E+Ol -5.3380E+03 -1.1396E+03 5.2629E+03 2.4}83E+03 
-5.1727E-Ol -3.6804E+Ol -7.8572E+003.6287E+Ol 1.6811E+Ol 

4'.0749E+01 - 6 .597 6E+03 -1. 09 64E+03 6.63 B3 E+ 0 3 {. B 6{,,,,)03 
2.8095E-Ol -4. 5489E+Ol -7. 5593E+00 4. 576{O'\I"-.~9E+0;t 

1.4782E+Ol -3. 7431E+03 4. 3876E+Ol 3. 7579E+03 5,. 628'3E+~~ 
1.0192E-Ol -2.5808E+Ol 3.0252E-Ol 2.5910E~Ql 3~806)~ 

7.2167E+Ol -3.6349E+03 -1.9256E+02 ~7~E+0~i.l~6E+02 1 <...,3.70) " \ I 

4.9757E-Ol -2. 5062E+Ol -1. 3277E+T 2~59E~7 .9053E-Ol 

2.6641E+Ol -2.4209E+03 1.46~\8E+OP 2.4478~+03~3.~50E+02 
1.8368E-Ol -1.6691E+Ol 1.0099E+00 1.6875E+0-~~~~4E+00 
9.5779E+01 -1. 9421E+03~91E+0~03 1.93B3E+02 
6.6037E-Ol -1.3390E+Ol -4.6055E-0~~~dE+Ol 1.3364E+00 

3.6958E+03 -1. 03'5~'2\'39E~03 1.4053E+04 1.7137E+04 
/. \ "-

2. 5482E+Ol 71411E+.Ol -1.8781'E+Ol 9. 6893E+Ol 1.1815E+02 

1. 9112E+03 ~. 62'E!o3 -~+03 7. 5363E+03 1.1720E+04 
1.3177E+Ol -3'. 8783E+O-l--·L 172,9E+Ol 5.1961E+Ol 8. 0810E+Ol 

.~ "" ~ 
-5.83,11JE+.0.2 -2. 925'OE+03~1. 9769E+03 2. 3419E+03 3. 0120E+03 

/ ............ " / -4.0203E+00 -2,.,0167E+V -l. 363 OE+Ol 1.614 7E+Ol 2. 0767E+Ol 

\ ~ ~ 
-4.68~OE+~0/-1.18567+03 -1.5118E+Ol 1.1809E+03 3.7829E+Ol 
-3.229\E-0-2 ;."1'9-44E+00 -1.0424E-Ol 8.1421E+00 2. 6082E-Ol 

11 ~-2. ~165~\+00 )9. 4263E+02 -2. 2810E+Ol 9. 4041E+02 7. 0846E-Ol 
-1. 52.82E-V -6. 4992E+00 -1.5727E-Ol . 6. 4839E+00 4.884 7E-03 

1~ -~.0~~00 -8.3423E+02 '-2.4810E+Ol 8.3317E+02 4.0527E+00 
~-n 31B,sE-03 -5. 751BE+00 -1. 7106E-01 5,7445E+00 2. 7942E-02 

13) ~~764E+02 -1.0266E+03 9.8372E+Ol 8.7893E+02 7.3634E+02 
~1.0179E+00 -7.0780E+00 6.7825E-Ol 6.0600E+00 5.0769E+00 

14 3.9406E+02 -5.6310E+02 1.6110E+02. 9.5717E+02 4.1104E+02 
2.7170E+00 -3.8825E+00 1.1108E+00 6.5994E+00 2.8340E+00 

15 2.9705E+02 -4.3707E+02 2.5123E+02 7.3411E+02 1.2774E+03 
2.0481E+00 -3.0135E+00 1.7322E+00 5.0615E+00 8.8074E+00 
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16 6.9387E+02
4. 7841E+00

17 7.0308E+02
4.8476E+00

18 2.1228E+03
1.4636E+01

19 1.0087E+03
6 .9544E+00

20 1.2690E+03
8. 7495E+00

21 1.4705E+03
1.0139E+01

22 1.0539E+03
7. 2666E+00

23 8.5257E+02
5. 8783E+00

24 2.3584E+03
1. 6261E+01

25 1.7188E+03
1.1851E+01

-2.1619E+02
-1.4906E+00

-9.3568E+01
-6.4513E-01

5. 1745E+01
3.5677E-01

-1.0780E+03
-7.4324E+00

-9.8483E+02
-6.7901E+00

-2.5800E+03
-1.7788E+01

-2.9003E+03
-1.9997E+01

-2.4031E+03
-1.6569E+01

2.0356E+02
1. 4035E*-0.0

1.9245Et01

3.4269E+02
2.3628E+00

4.3471E+02
2.9972E+00

-1.6731E+02
-1.1536E+00

-2.9053E+02
-2.0031E+00

-6.3107E+02
-4.3510E+00

1. 1281E+01
7.7778E-02

-1.0571E+083
-7.2882E+00

-9 . 6180E+0E2

9.1007E+02 1.7849E+02
6.2747E+00 1.2306E+00

7.9665E+02 7.6634E+01
5.4927E+00 5.2837E-01

2.0710E+03 1.4866E+02
1.4279E+01 1.0250E+00

2.0866E+03 1.8914E+03
1.4387E+01 1630 4-6E01

2.2538E+0:3 2 8501E0

1.5540E+01 1.9,651E+0'

4.0505E+÷03 5.7537E+03

2'27_927E+0 0 "961IE+01

3.9542E+03 4 .3357E+03
27263E\0. 2894E+01

3. 2557E-+W.L3--6 .0045E+03
•-2.2447E+01 4.1399E+01

2 1549,E+03 8.6736E+02

1.47857E+01 5.9802E+00

1.6996E+03 2.1719E+03
1.1718E+01 1.4975E+01
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16 6.9387E+02 -2.1619E+02 3.4269E+02 9.1007E+02 1.7849E+02 
4.7841E+00 -1.4906E+00 2.3628E+00 6.2747E+00 1.2306E+00 

17 7.0308E+02 -9.3568E+Ol 4.3471E+02 7.9665E+02 7.6634E+Ol 
4.8476E+00 -6.4513E-Ol 2.9972E+00 5.4927E+00 5.2837E-Ol 

18 2.1228E+03 5.1745E+Ol -1.6731E+02 2.0710E+03 1.4866E+02 
1.4636E+Ol 3.5677E-Ol -1.1536E+00 1.4279E+Ol 1.0250E+00 

19 1.0087E+03 -1.0780E+03 -2.9053E+02 2.0866E+03 1.8'914E+03 
6.9544E+00 -7.4324E+00 -2.0031E+00 1.4387E+Ol Y.304'OUOI < V 20 1.2690E+03 -9.8483E+02 -6.3107E+02 2.2538E+0~ 2~8501E+0) 

8.7495E+00 -6.7901E+00 -4.3510E+00 1. 5540E{01~9.651E+0' 

21 1.4705E+03 -2.5800E+03 1.1281E+01 4.050~~ 5.q~'03~ 
1.0139E+Ol -1.7788E+Ol 7.7778E-02 2~~~E+Ol~.96~lE+G} 

22 1.0539E+03 -2.900;3E+03 -1. 0571E+01] (. 9542E+03 4. 3357E+03 
7.2666E+00 -1.9997E+Ol -7. 2882E{t 2'\7~E~0-1.-A /'~4E+Ol 

23 8.5257E+02 -2.4031E+03 -9. 618~E+Op 3. 2557B+.03__''6. 0045E+03 
5.8783E+00 -1. 6569E+Ol -60-~i4E+00--2 __ 244 7E+Ol 4.1399E+Ol 

24 2.3584E+03 2.0356E+02<:1.9206E+02~~03 8.6736E+02 
~ I / 1.6261E+Ol 1.4035Kt--O.o 1.3 242E+00 1.4'8'5 7E+Ol 5.9802E+00 

25 1.7188E+03 1. 9~+01\ :~93+0~1. 6996E+03 2.1719E+03 
1.1851E+Ol / /" I ~ 1.4975E+Ol } . 32 6'9E- 01 fJ-. 3 7 69E+~,O 1.1 718E+Ol V . 
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Table 2-340. Load Case 305, 30-ft. Side Drop + Slap-Down at -400F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location

1

Sigma_1

2.9735E+03
2. 0501E+01

Sigma_2

-7.6581E+03
-5.2801E+01

Sigma_3

-3.0033E+04
-2.0707E+02

Pm Pb

2 1.7253E+03 -1.1794E+03 -1.8748E+04
1.1896E+01 -8.1315E+00 -1.2926E+02

3 2.7953E+03 -8.7158E+03 -2.7692E+04
1.9273E+01 -6.0093E+01 -1.9093E+02

2.7574E+04 6.75,8ý2+03

1.9011E+02 4 6596E+01

1.9707E+04 <2.39<89.E)0'3
1.3587E+042 1\6540E+031

2 .547 97E÷0 4\6,. 1\4 2'÷+0 3

1.75675÷02 4'2,353Ei01

4 2.1675E+03 -3.9049E+03 -1.5483E+04 1.61,-5E0
1.4944E+01 -2.6923E+01 -1.0675E+012 1.1131E+i02

5 2.9171E+03 -7.4918E+03 -2.960/1E+014 2.737,.4E+04
2.0113E+01 -5.1654E+01 -2.04019E+0,2 1.8874E5+0-2-

6 1.8367E+03 -9.7788E+02 - 3E+04 1.93625+04

1.2664E+01 -6.7423E+00 -1.26 42E÷02----1.334.9E÷02

7 3.2821E+03 7.66,38E+02 -,1.21"66E+04 1.4385E+04

2.2629E+01 5/.2840E-+,00 -8.3879E+01 9.9178E+01

8 2.9415E+03 <7.0888,E+02 -1.3359E÷04 '1.5317E+04/

2.0281E+01 4\8875E+00•--J9.210,6E÷01 1.0560E+02

9 3.569/1E+0-3 8.4417E+02 -J.1117E+04 1.4083E+04
2.4608E+01 5-.8204E+00 2 7.6647E+01 9.7100E+01

10 7.71995+3 4.109ý9+03 1.2320E+02 1.3094E+04
5.3227E+0l 2z8'3-V7E+01 8.4944E-01 9.0280E+01

11 8.0572E+03 4.1728E+03 1.8708E+02 1.2604E+04N

5.555•3E\+01 2.8771E+01 1.2899E+00 8.6905E+01

ý12 N7.6333E+03 4.1311E+03 1.1197E+02 1.2949E+04
6\2ý3.0'E+01 2.8483E+01 7.7202E-01 8.9277E+01

1"3 - 4.2326E+03 2.7148E+03 -9.3204E+03 1.3357E+04
2.9183E+01 1.8718E+01 -6.4262E+01 9.2094E+01

14- 2.8671E+03 -8.1624E+02 -1.2411E+04 1.4053E+04

1.8665E+03
1.22869E+01

7.0338E+03
4.8496E+01

2 . 4115E+03

1. 6626E+01

4. 3223E+03
2 .9801E+01

7 .3455E+02

5.0646E+00

1.0257E+03
7.0722E+00

1.4597E+03
1. 0064E+01

1.4741E+03
1. 0163E+01

1.4732E+03
1. 0158E+01

1.8656E+03
1. 2863E+01

4.5677E+03
3. 1493E+01

1.1421E+03
7.8742E+00

1.9768E+01 -5.6278E+00 -8.5569E+01 9.6892E+01

1.0239E+04
7. 0595E+01

15 1.2413E+03 -2.1471E+02 -8.9976E+03
8.5582E+00 -1.4804E+00 -6.2037E+01

I 2-720
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Table 2-340. Load Case 30S, 30-ft. Side Drop + Slap-Down at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-16SB 

Stress (psi/MPa) 

Location Pm Pb 

I 2-720 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2.9735E+03 -7.6581E+03 -3.0033E+04 2.7574E+04 6.75.82E+03 
2.0501E+01 -5. 2801E+01 -2. 0707E+02' 1.9011E+02 4. 6596E+01 

1.7253E+03 -1.1794E+03 -1.8748E+04 1.9707E+04 ~39~g)03 
1.1896E+01 -8.1315E+00 -1.2926E+02 1. 358{0.\1"-.~OE+0;t 

2.7953E+03 -8. 7158E+03 -2. 7692E+04 2. 5479E+04 6'.142'8E+~~ 
1.9273E+01 -6.0093E+01 -1.9093E+02 1.7567E~02 4:2353~+~ 

2.1675E+03 -3. 9049E+03 -1. 5483E+04 0,4'5E+0~1. 8J5E+03 ~l. 61~ '\. \ I 

1.4944E+01 -2. 6923E+01 -1. 067//012 1~31E~1. 2869E+01 

2.9171E+03 -7.4918E+03 -2.9601E+0~ 2.73·ME+04.-/7.~38E+03 
2.0113E+01 -5.1654E+01 -2. 040\9E+OQ 1. 8874E"'t-0-2~~!~6E+01 
1.8367E+03 -9.7788E+02 ~31E+0~04 2.4115E+03 
1.2664E+01 -6. 7423E+00 ~: ~~42E+02---1. 334.9~+02 1.6626E+01 

3.2821E+03 7 . 66a~'1~'66E~04 1-:;:5E+04 4. 3223E+03 
/. \ "-

2. 2629E+01 ~. ~8(E+.oO ~E+01 9. 9178E+01 2. 9801E+01 

2.9415E+03 7. 0888EIo2 -1.3359E"'t-04 . 1. 5317E+04 7. 3455E+02 
/ 

2.0281E+01 4'-. 8875E+OO---9_. 210.6E-f01 1.0560E+02 5. 0646E+00 

3.56.9'lE+-0-3 8 .~\.7 ... E+~1 ~ 7E+04 1.4083E+04 1.0257E+03 
/. -............ ... /. . 

2. \08E+01 5-.,8204E+~-7 .664 7E+01 9. 7100E+01 7. 0722E+00 

7 . 71\99~ 4. ~03 1.2320E+02 1.3094E+04 1.4597E+03 \ ~-p.~~) / 
5.322\E+0-I 2.!8"3-3?lE+01 8. 4944E-01 9. 0280E+01 1.0064E+01 

11 \(8.Q..572E+;S;3 4.1728E+03 1. 8708E+02 1.2604E+04 1.4741E+03 
5.5553E\01 2.8771E+01 1.2899E+00 8.6905E+01 1.0163E+01 

1-2 \l. 63~03 4.1311E+03 1.1197E+02 1.2949E+04 1.4732E+03 
~ ~ S\ 263.oE+01 2. 8483E+01 7. 7202E-01 8. 9277E+01 1.0158E+01 \. "t~> 4~326E+03 2.7148E+03 -9.3204E+03 1.3357E+04 1.8656E+03 

2.9183E+01 1.8718E+01 -6.4262E+01 9.2094E+01 1.2863E+01 

14- 2.8671E+03 -8.1624E+02 -1.2411E+04 1.4053E+04 4.5677E+03 
1.9768E+01 -5.6278E+00 -8.5569E+01 9.6892E+01 3.1493E+01 

15 1.2413E+03 -2.1471E+02 -8.9976E+03 1.0239E+04 1.1421E+03 
8.5582E+00 -1.4804E+00 -6.2037E+01 7.0595E+01 7.8742E+00 
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16 2.9371E+03
2.0250E+01

17 2.4433E+03
1. 6846E+01

4.7607E+02 -1.2333E+04
3.2824E+00 -8.5030E+01

5.6009E+02 -1.2489E+04
3.8617E+00 -8.6105E+01

1.4073E+04
9. 7033E+01

1.3964E+04
9.6281E+01

5.4265E+02
3. 7414E+00

2.7753E+03
1..9135E+01

18 7.9986E+02 -5.2711E+02 -6.8534E+03
5.5148E+00 -3.6343E+00 -4.7252E+01

19 2.5130E+03 -2.4977E+02 -1.2957E+04
1.7327E+01 -1.7221E+00 -8.9334E+01

20 2.5244E+03
1.7405E+01

21 3.1985E+03
2.2053E+01

1.1230E+03 -1.0800E+04
7.7427E+00 -7.4465E+01

1.2011E+03 -1.0575E+04
8.2814E+00 -7.2911E+01

7.6532E+03 2.4989E+02
5.2767E+01 1.7229E+00

1.3671E+04 1.58320E+03
9.4262E+01 i'-090E+01

1.2808E+04 I\3357E+O3
8.8310E+01 9 -92'094E+0,0

1.2579E+04 7.2058E+02
8''6732E+01 4.96'82E+00

1.5567E+04 6.7688E+02
10733E>&2 4.66469E+00

1. 2508'E+0_-I. 6185E+03
-8-.6240E+01 1.1159E+01

---8-2 08/7,E + 03 8.0159E+02
5.6'5'97E+01 5.5268E+00

> 8.6513E+03 7.5766E+02
5.9648E+01 5.2239E+00

22 2.7080E+03 -2.8079E+02 -1
1.8671E+01 -1.9359E+00 -1

23 2.2657E+03 6.4494E+01 -1
1.5621E+01 4.4467E-01 -7'

24 7.1547E+02 -1.5787E+02 -7
4.9330E+00 -1.0885E*+-0.0 -5

25 6.4518E+02 -1.3'598Ei-02 -8
4.4483E+00 -9.375'8E-01 -'5
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16 2.9371E+03 4.7607E+02 -1.2333E+04 1.4073E+04 5.4265E+02 
2.0250E+01 3.2824E+00 -8.5030E+01 9.7033E+01 3.7414E+00 

17 2.4433E+03 5.6009E+02 -1.2489E+04 1.3964E+04 2.7753E+03 
1.6846E+01 3.8617E+00 -8.6105E+01 9.6281E+01 1 .. 9135E+01 

18 7.9986E+02 -5.2711E+02 -6.8534E+03 7.6532E+03 2.4989E+02 
5.5148E+00 -3.6343E+00 -4.7252E+01 5.2767E+01 1.7229E+00 

19 2.5130E+03 -2.4977E+02 -1.2957E+04 1. 3671E+04 1.5'820E+03 
1.7327E+01 -1.7221E+00 -8.9334E+01 9.4262E+01 Y.09 0'8E+'0 1 

20 2.5244E+03 1.1230E+03 -1.0800E+04 < V 1.2808E+04 1~3357E+03 

1.7405E+01 7.7427E+00 -7.4465E+01 /"- / 
8. 8310E+01~2,Q94E+0'0 

21 3.1985E+03 1.2011E+03 -1.0575E+04 '.257~04 7.2~'02::> 
'\. " 2.2053E+01 8.2814E+00 -7. 2911E+01 8~6~E+01,,\. 96\~2E+G,Q 

22 2.7080E+03 -2.8079E+02 -1. 4852E+0:4 <.. 5567E+04 6. 7688E+02 
1.8671E+01 -1.9359E+00 -1. 0240E{ob 1':0733E>0.2~4. 66t9E+00 

23 2.2657E+03 6. 4494E+01 -1.101'E+0~ 1. 2~E+_0_4"/~185E+03 
1.5621E+01 4. 4467E-01 (~~E+01~8 .. ~01 1.1159E+01 

24 7.1547E+02 8.0159E+02 -1.5787E+02 -7. 4932E+Op~201}7'E+03 
4.9330E+00 -1. o 885E:1--0.0 -~1664E+0il- 5. 6"5'97E+01 5.5268E+00 

25 6.4518E+02 -1. 3-s:a:+02\. ~E+0~8. 6513E+03 7.5766E+02 
4.4483E+00 -9(375,sE·=-0Jl -J-. 5182~~J: 5. 9648E+01 5.2239E+00 

V " 
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Table 2-341. Load Case 306, 30-ft. Cg/Corner Drop at -400F, Low Temperature,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 6.7350E+02 -2.6496E+02 -2.8582E+03 3.1114E+03 2.45,13E+03/

4.6436E+00 -1.8269E+00 -1.9707E+01 2.1453E+01 1.6901E+01

2 5.5579E+02 1.5158E+02 -1.8990E+03 4.0865E+03 4.3 45ýOE.0'2

3.8320E+00 1.0451E+00 -1.3093E+01 2.8176E+0il 2,.9957E+00

3 7.2220E+02 -2.0934E+02 -2.3754E+03 3.0976'E+03 3,.631\7E+02\ \ \
4.9794E+00 -1.4433E+00 -1.6378E+01 2.1357E+01 2.5,040E-00

4 4.1896E+02 -1.2215E+02 -1.2902E+03 2.459E+03 6.5283E+01

2.8886E+00 -8.4217E-01 -8.8954E+0'0 1. 69615+0 .50:1'1E-01

5 1.2907E+03 -9.4079E+01 -1.2311E+03 2.5219E+03 1/1003E+02
8.8993E+00 -6.4865E-01 -8.48815E+0'0 1.7388E-+G0-17.5861E-01

6 4.8243E+02 -2.3065E+02 -6802ý7E+02 1.1627E 03 1.5243E+02
3.3263E+00 -1.5902E+00 -4.6903+00--O8.016.6E+00 1.0509E+00

7 4.3073E+02 1.81395+02 -.2.0258E+03 6.2808E+03 1.1266E+03
2.9698E+00 1.2506E-+,00 -1.3967,E+01 4.3305E+01 7.7679E+00

8 5.3449E+02 -ý. 1456E)+02 -2.8346E4-03 3.0418E+03 6.4948E+02k /
3.6852E+00 -2\.1688E+&00--i..954.4E+01 2.0973E+01 4.4780E+00

9 5.84,74E+.2 -6.629,7E+02 -,2.8354E+03 3.4786E+03 7.4799E+02
4.0/316E+00->4,ý,5710E+,00 I'.9549E+ 01 2.3984E+01 5.1572E+00

10 6.79,39E+,02 1.4656E+02-2.6685E+02 3.6309E+03 1.6606E+02
4.684200 1/01Ž0,5E+00--1.8399E+00 2.5034E+01 1.1449E+00

11 4.7583E+02 8.6803E+01 -3.3200E+02 3.0386E+03 7.3778E+01
3.28,08E+00 5.9849E-01 -2.2890E+00 2.0950E+01 5.0868E-01

1-2 4.7890E+02 3.3465E+01 -3.3344E+02 2.1505E+03 5.0596E+01

3.301-9E+00 2.3073E-01 -2.2990E+00 1.4827E+01 3.4885E-01

1 5. 554E+02 -1.0373E+02 -2.9236E+02 1.8796E+03 1.0309E+03

3.6235E+00 -7.1518E-01 -2.0157E+00 1.2959E+01 7.1078E+00

14 5.9152E+02 1.1423E+02 -1.0132E+02 1.3656E+03 4.8226E+02

4.0784E+00 7.8762E-01 -6.9858E-01 9.4152E+00 3.3250E+00

15 3.5917E+02 1.7458E+02 -3.9994E+01 3.9917E+02 '2.1275E+02

2.4764E+00 1.2037E+00 -2.7575E-01 2.7522E+00 1.4669E+00

2-722 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2~341. Load Case 306, 30-ft. Cg/Corner Drop at -40°F, Low Temperature, 
Hypothetical Accident Conditions of Transport - Model AOS-1658 

Stress (psi/MPa) 

Location Pm Pb 

I 2-722 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

6.7350E+02 -2.6496E+02 -2.8582E+03 3.1114E+03 2.45d3E+03 
/ 

4.6436E+00 -1.8269E+00 -1.9707E+Ol 2.1453E+Ol 1.6901E+Ol 

5.5579E+02 1. 5158E+02 -1. 8990E+03 4. 0865E+03 {.34{.1})02 
3.8320E+00 1.0451E+00 -1.3093E+Ol 2. 81770'\2,.~7E-l;00 

7.2220E+02 -2. 0934E+02 -2. 3754E+03 3. 0976E+03 3'\631,q~+:~ 
4.9794E+00 -1. 4433E+00 -1. 6378E+01 2 .1357E~\2. 5040E+~ 

4.1896E+02 -1.2215E+02 -1.2902E+03~9~E+03 6.5~3E+Ol 
2.8886E+00 -8,.4217E-Ol -8. 8954/0t 1~61);~d. 71E- 01 

1.2907E+03 -9.4079E+Ol -1.231~E+OB 2.52b9E+03 1/.1003E+02 
8.8993E+00 -6. 4865E'-01 -8. 488\5E+ob 1. 7388E+0-V? 5861E-Ol 

4.8243E+02 -2.3065E+02~21E+0~03 1.5243E+02 
3.3263E+00 -1.5902E+00 -4. 6903E+00--8~,6E+00 1.0509E+00 

4.3073E+02 1. 81a~'2~'58EJ>o3 6. 2808E+03 1.1266E+03 
/ \" 

2. 9698E+00 75?B+oOO -~+01 4. 3305E+Ol 7. 7679E+00 

5.3449E+02 ~.1456E~2 -2.8346,+03 3.0418E+03 6.4948E+02 
3.6852E+00 -2'. 1688E+OO---L 9544E+Ol 2. 0973E+Ol 4. 4780E+00 

5. 84/l~0.2 -6 .Sq~+~o2 ~4E+03 3. 4786E+03 7. 4799E+02 
4. 0316E+00~' . .5710E+~1. 9549E+Ol 2. 3984E+Ol 5.1572E+00 

6.~.39~ 1.~02 -2.6685E+02 3.6309E+03 1.6606E+02 \ ~-¥~2/ / 
4. 684\E+~O'O l.(Ol-OSE+OO -1.8399E+00 2. 5034E+Ol 1.1449E+00 

11 ~4.7583E+02 8.6803E+Ol -3.3200E+02 3.0386E+03 7.3778E+Ol 
3.2'8,08E\00 5. 9849E-Ol -2. 2890E+00 2. 0950E+Ol 5. 0868E-Ol 

~ 
~2 4.~~90E+02 3.3465E+Ol -3.3344E+02 2.1505E+03 5.0596E+Ol 
~ ~ 3\30~9~+00 2.3073E-Ol -2.2990E+00 1.4827E+Ol 3.4885E-Ol " "t~> 5~554E+02 -1.0373E+02 -2.9236E+02 1.8796E+03 1.0309E+03 

3.6235E+00 -7.1518E-Ol -2.0157E+00 1.2959E+Ol 7.1078E+00 

14 5.9152E+02 1.1423E+02 -1.0132E+02 1.3656E+03 4.8226E+02 
4.0784E+00 7.8762E-Ol -6.9858E-Ol 9.4152E+00 3.3250E+00 

15 3.5917E+02 1.7458E+02 -3.9994E+Ol 3.9917E+02 '2.1275E+02 
2.4764E+00 1.2037E+00 -2.7575E-Ol 2.7522E+00 1.4669E+00 
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16 4.8112E+02
3.3172E+00

17 4.5645E+02
3. 1471E+00

18 7.6232E+02
5.2560E+00

19 8.1786E+02
5.6389E+00

20 6.7855E+02
4.6784E+00

21 6.3032E+02
4.3459E+00

22 6.2248E+02
4.2918E+00

23 3.8311E+02
2.6415E+00

24 2.5388E+02
1.7504E+00

25 1.0630E+03
7.3293E+00

-1.4984E+02
-1.0331E+00

-1.9282E+02
-1.3294E+00

1.4125E+02
9. 7389E-01

5. 1354E+01
3 . 5407E-01

2.0841E+02
1.4369E+00

-2.0927E+01
-1.4428E-01

-2.5209E+02
-1.7381E+00

-4.8378E+02
-3.3356E+00

-4.5344E+01
-3.1264E-0.1

6. 0'175E±01O

-3.2355E+02
-2.2308E+00

-3. 7391E+02
-2. 5781E+00

-1. 1035E+03
-7. 6083E+00

-1. 5645E+03
-1. 0787E+01

-1.3118E+03
-9. 0444E+00

-1. 8826E+03
-1. 2980E+01

-2 .8173E+013
/ I-1. 9425E+011

-2.521(4E+03

1.1561E+03 1.6326E+02
7.9710E+00 1.1256E+00

1.0512E+03 5.3010E+01
7.2475E+00 3.6549E-01

1.9179E+03 5.9145E+01
1.3223E+01 4.0779E-01

3.8737E+03 4.6'634E+02
2.6708E+01 3<215;•-oo 00

3.5008E+03 8 4372E+02/ \ \ /
2.4137E+01\ 5.8173E+00

3.2450E÷0b3 9.5987E+02
2<.2374E+01 6.61\81E+0O0

3.0406E+03 8.i16'9E+02
2o0964Ei6 [ 5.62'74E+00

2 . 7 4\61 E +03-,4/ 5 56 0E + 02
-1-.8934E+01 3.1413E+00

4-9493,E+02 5.0719E+01
3.4"I•24E+00 3.4970E-01

> 2.1983E+03 2.2462E+02
1.5157E+01 1.5487E+00
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16 4.8112E+02 -1.4984E+02 -3.2355E+02 1.1561E+03 1.6326E+02 
3.3172E+00 -1.0331E+00 -2.2308E+00 7.9710E+00 1.1256E+00 

17 4.5645E+02 -1.9282E+02 -3.7391E+02 1.0512E+03 5.3010E+01 
3.1471E+00 -1.3294E+00 -2.5781E+00 7.2475E+00 3.6549E-01 

18 7.6232E+02 1.4125E+02 -1.1035E+03 1.9179E+03 5.9145E+01 
5.2560E+00 9.7389E-01 -7.6083E+00 1.3223E+01 4.0779E-01 

19 8.1786E+02 5.1354E+01 -1.5645E+03 3.8737E+03 4.6'634E+02 
5.6389E+00 3.5407E-01 -1.0787E+01 2.6708E+01 3!215-:3UOO 

20 6.7855E+02 
I < V 

2.0841E+02 -1.3118E+03 3.5008E+03 8~4372E+02 

4.6784E+00 1.4369E+00 -9.0444E+00· /.'- / 
2. 4137E+01~8'173E+0'0 

21 6.3032E+02 -2.0927E+01 -1. 8826E+03 3 .245~03 9. 5~,\0~> 
" " 4.3459E+00 -1.4428E-01 -1. 2980E+01 2~2,374E+01~. 61'81E+o,o < ~J 22 6.2248E+02 -2.5209E+02 -2.8173E+08 ~.0406E+03 8.16]9E+02 

4.2918E+00 -1.7381E+00 -1.9425E{0!1 2":-0964E;:'0J.A. 62'74E+00 

23 3.8311E+02 -4.8378E+02 -2. 521~E+0~ 2. 7~E+.Q3~560E+02 
2.6415E+00 -3. 3356E+00 -10~41E+Or-....;b_.~01 3.1413E+00 

24 2.5388E+02 -4. 5344E+01 <2. 5085E+Of~4~3'E+02 5.0719E+01 
1.7504E+00 -3 . 1264E;o-O.1 -~6E+00 3. 4'1'24E+00 3.4970E-01 / '\ .... ~ 

25 1.0630E+03 6.0'175E;l-01 -1.0936E+03 2.1983E+03 2.2462E+02 
7.3293E+00 

/ /,- I ~ 
1.5487E+00 4.148'9E-01 $.5403E+%O 1.5157E+01 

V 
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Table 2-342. Load Case 311, 4-ft. Drop onto Rod,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma_3 Pm Pb

1 1.2284E-01 -1.0728E+02 9.3151E+01 1.0741E+02 1.0334E+02
8.4693E-04 -7.3970E-01 6.4225E-01 7.4054E-01 7.1253E-01

2 7.4606E+01 -2.6287E+02 3.0234E+02 3.3747E+02 1.75<64E)+0'2
5.1439E-01 -1.8124E+00 2.0845E+00 2.3268E+00 1\2110E+00

3 1.8012E-01 -9.6583E+01 2.0205E+01 9.67635E+01 I\.123"6E+01\ \ \ 2
1.2419E-03 -6.6592E-01 1.3931E-01 6.6716E-01 7.7468E-02

4 1.5509E+00 -2.4426E+02 -1.1744E+01 2ý.458'1E+02 3.82ý07E+01
1.0693E-02 -1.6841E+00 -8.0973E--0'2 1.I69485+0 26342E-01

5 -5.8095E-01 -3.7114E+01 4.899ý5E+00 3.6533E+01 2.0775E+00
-4.0055E-03 -2.5589E-01 3.378l1E-0£ 2.5188E'O--1 1.4324E-02

6 -1.,63.04E+00 -9.9)380OE+01 2.97 -78E+00 9 .7749ýE+01 1.2227E+00
-1.1241E-02 -6.8520E-012 .0532E-02•-6.739,6E-01 8.4304E-03

7 1.0194E+03 -4.14.49.73"81E+02 1.4339E+03 3.9771E+02

7.0287E+00 -2.8578E-+,00 4.6458,E+00 9.8865E+00 2.7421E+00

8 8.74414E+02 -6/32<79,E+'02 4.6684EI+-02 1.5072E+03 9.4238E+02NJ /
6.0291E+00 -4\3629E+0"0--3.218,8E+00 1.0392E+01 6.4975E+00

9 -1.1,6/8E-+E82 -1.658'7E+\03 --,5.4768E+01 1.54705+0 .3 6.9404E+02
-7.7002E-01 -1-.,1436E+01 -3.7761E-01 1.0666E+01 4.7852E+00

10 -1.8205E -7.2198E+02 -2.4325E+01 7.2016E+02 1.1792E+01\ \//
-1.2552E-0,2 -4ý/9'7,9E+00 -1.6772E-01 4.9653E+00 8.1302E-02

11 \-1.5299]E+00 -/3 5965E+02 -1.1769E+01 3.5812E+02 4.6325E-01
\ -1.0548E-02 -2.4797E+00 -8.1148E-02 2.4691E+00 3.1940E-03

-9\1 :81-303 -1.6076E+00 -6.5622E-02 1.5977E+00 1.2698E-02

13\ -~3161E+01 -2.4893E+02 -7.4038E+00 2.1877E+02 1.2882E+02
2.07965-01 -1.7163E+00 -5.1048E-02 1.5083E+00 8.8815E-01

14 5.0146E+01 -1.1204E+02 3.0769E+00 1.6218E+02 8.8051E+01
3.4574E-01 -7.7248E-01 2.1215E-02 1.1182E+00 6.0709E-01

15 2.6150E+01 -1.3118E+02 1.6050E+01 1.5733E+02 2.7218E+02
1.8030E-01 -9.0446E-01 1.1066E-01 1.0848E+00 1.8766E+00
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Table 2-342. Load Case 311, 4-ft. Drop onto Rod, 
Hypothetical Accident Conditions of Transport - Model AOS-16S8 

Stress (psi/MPa) 

Location Pm Pb 

2-724 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.2284E-01 -1.0728E+02 9.3151E+01 1.0741E+02 1.0~34E+02 

8.4693E-04 -7.3970E-01 6.4225E-01 7.4054E-01 ;;VI253E-01 

7.4606E+01 -2.6287E+02 3.0234E+02 3.3747E+02 ~.75~~)02 
5.1439E-01 -1.8124E+00 2. 0845E+00 2. 3268E+(JO l'.~OE+00 

1.8012E-01 -9. 6583E+01 2. 0205E+01 9. 676t.0~,.123'6E+~~ 
1.2419E-03 -6. 6592E-01 1.3931E-01 6. 6716E~Q1 7 :7'468'E~ 

1.5509E+00 -2. 4426E+02 -1.1744E+01 0s8\lE+·0~. 8~7E+01 , \2.451 " \ I 

1.0693E-02 -1.6841E+00 -8. 0977°>2 1~48E+~2. 6342E-01 

-5.8095E-01 -3. 7114E+01 4. 8995E+0!0 3. 6533E+01

J
2. ~75E+00 

-4.0055E-03 -2. 5589E-01 3. 37811E-OQ 2. 5188E",.e~~;~4E-02 
-1: 6304E+00 -9. 93~OE+01e,1E+0~01 1.2227E+00 
-1.1241E-02 -6.8520E-01 Q.0532E-02~6~/6E-01 8.4304E-03 

1.0194E+03 -4 .lJ4~6~'8~E+ol1. 4339E+03 3. 9771E+02 

7 . 028 7E+ a a ;:85 (E+.OO ~~9. 886 5E+0 a 2. 7421E+00 

8. 7444E+02 ~. 3279,E1a2 4. 6684,ot-02 1.5072E+03 9. 4238E+02 
6. 0291E+00 -4'.~9E+O'0---3_. 218,8E+00 1.0392E+01 6. 4975E+00 

-1.11,6'8E+-e.2 -1. 658q~+~5 ~8E+01 1.54 70E+03 6. 9404E+02 

-7 .~02E-Ol':::1'",1436E+7.!3. 7761E-01 1.0666E+01 4, 7852E+00 

-1. 82~5~-7. ~02 -2. 4325E+01 7. 2016E+02 1.1792E+01 
-1.255\E-0-2 -4/9";Q,9E+00 -1.6772E-01 4.9653E+00 8.1302E-02 

~-1.~299\+00 ~.5965E+02 -1.1769E+01 3.5812E+02 4.6325E-01 
-1. 05-48E-~-2. 4797E+00 -8. H48E-02 2. 4691E+00 3.1940E-03 

1~ -~.~2~00 -2.3316E+02 -9.5176E+00 2.3173E+02 1.8417E+00 
~ ~ -9\8~~3~-03 -1.6076E+00 ~6.5622E-02 1.5977E+00 1.2698E-02 , 't~> ~~161E+01 -2.4893E+02 -7.4038E+00 2.1877E+02 1.2882E+02 

-2.0796E-01 -1.7163E+00 -5.1048E-02 1.5083E+00 8.8815E-01 

14 5.0146E+01 -1.1204E+02 3:0769E+00 1.6218E+02 8.8051E+01 
3.4574E-01 -7.7248E-01 2.1215E-02 1.1182E+00 6.0709E-01 

15 2.6150E+01 -1.3118E+02 1.6050E+01 1.5733E+02 2.7218E+02 
1.8030E-01 -9.0446E-01 1.1066E-01 1.0848E+00 1.8766E+00 
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16 7.4530E+01 -1.1969E+02
5.1387E-01 -8.2524E-01

7.3599E+00
5.0745E-02

1.9422E+02 1.3774E+02
1.3391E+00 9.4966E-01

17 6.1480E+01
4. 2389E-01

18, -5.7724E+03
-3.9799E+01

19 1.3004E+03
8.9659E+00

20 -3.6320E+02
-2.5042E+00

21 5.2584E+01
3.6256E-01

22 7.2137E+02
4.9737E+00

23 1.2077E+03
8.3268E+00

24 -1.1119E+01
-7. 6666E-02

25 -1.3311E+03
-9. 1775E+00

-7.5500E+01
-5.2055E-01

-2.8799E+04
-1.9856E+02

-2.4318E+03
-1.6767E+01

-2.6795E+03
-1.8474E+01

-1.4130E+03
-9.7423E+00

-4.9704E+02
-3.4270E+00

-8.4146E+02
-5.8016E+00

-5.7553E+01
-3.9681E/0,1

-1. 0'184E±04

2.0313E+01
1. 4005E-01

-2.9336E+03
-2.0226E+01

4.3577E+02
3.0045E+00

1 .3123E+02
9. 0483E-01

-1.9332E+02
-1.3329E+00

3 .2801E+012
2.2615E+00

6. 618(E+04

1.3698E+02 8.5774E+01
9.4444E-01 5.9139E-01

2.3027E+04 8.3368E+02
1.5876E+02 5.7480E+00

3.7322E+03 4.0'845E+03
2.5733E+01 2'•816'2ýE+01

2.3163E+03 2,.6773E+03

1.5970E+01 1.8,459E+0,1

< ý1.4656E\÷03 7.60\99E+02>
1/KE10 5E + 01 5 24'69E+O0

</1.21\24E+03 8.10,10E+02
8'Ž"4006E+0.0-/ 5.58"54E+00

2 . 0492E+0O3--1 . 0802E+03
•--.4128E+01 7.4476E+00

4.•64 34E+ 01 8.4158E+00
3.2'0'15E-01 5.8025E-02

>8.8530E+03 9.8439E+02
6.1039E+01 6.7871E+00
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16 7.4530E+Ol -1.1969E+02 7.3599E+00 1.9422E+02 1.3774E+02 
5.1387E-Ol -8.2524E-Ol 5.0745E-02 1.3391E+00 9.4966E-Ol 

17 6.1480E+Ol -7.5500E+Ol 2.0313E+Ol 1.3698E+02 8.5774E+Ol 
4.2389E-Ol -5.2055E-Ol 1.4005E-Ol 9.4444E-Ol 5.9139E-Ol 

18 , -5.7724E+03 -2.8799E+04 -2.9336E+03 2.3027E+04 8.3368E+02 
-3.9799E+Ol -1.9856E+02 -2.0226E+Ol 1.5876E+02 5.7480E+00 

19 1.3004E+03 -2.4318E+03 4.3577E+02 3.7322E+03 4.0'845E+03 
8.9659E+00 -1.6767E+Ol 3.0045E+00 2.5733E+Ol 2(816Q~01 < V 20 -3.6320E+02 -2.6795E+03 1.3123E+02 2.3163E+03 2~6773E+03 

-2.5042E+00 -1. 8474E+Ol 9.0483E-Ol /."- "- / 
1.5970E+Ol~8A59E+0~ 

21 5.2584E+Ol -1.4130E+03 -1.9332E+02 1.465~03 7.6~~0~~ 
"- "-3.6256E-Ol -9.7423E+00 -1.3329E+00 J!.'(H05E+Ol",\' 24'69E+OD 

22 7.2137E+02 -4.9704E+02 3. 2801E+OQ <.. 2~E+03 8 .10~OE+02 
4.9737E+00 -3.4270E+00 2. 2615E{OiO 8\4006E~0.oA. 58'~4E+00 

23 1.2077E+03 -8.4146E+02 6. 618bE+0!l 2. 0~E+_03 ______ ~802E+03 
I I 

8.3268E+00 -5.8016E+00 40563(lE-Or--L 4128E+Ol 7.4476E+00 

24 -1.1119E+Ol -5.7553E+Ol<:2.1~E+0~~~01 8.4158E+00 
-7.6666E-02 -3. 9/~0.1\~9E-OlL 3. 2'O'15E-Ol 5.8025E-02 

25 -1.3311E+03 -1.0184",04 -1.3318E+0~8.8530E+03 9.8439E+02 
-9.1775E+00 -7(02J/fE;CH -fi-.1826~~O 6.1039E+Ol 6.7871E+00 

V 
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Table 2-343. Load Combination 301, Head-On Drop Orientation,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Load Cases: 301, 102, 201, 211
30-ft. Head-On Drop
100°F Ambient, 2.5 kW Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 4.39 2.15 6.54 20.00 61.80 8.45
30.25 14.84 45.09 137-.90 426.10

7.26 1.49 8.75 20.00 61.80/ 4.96
50.06 10.29 60.35 137.90 426.10

3 3.20 0.06 3.25 20.00 61.40 >10
22.04 0.38 22.42 137.9 <0426.'10I

4 3.30 0.39 3.69 20.0 0 61.80 >1
22.74 2.71 25.45 13-7 -9-0 4 ,26.10

5 2.37 0.63 3.0,0 20 00 61.8,0 >10
16.35 4.35 20/70 13]90 4426.10)

6 4.03 1.00 5.03 2000 61.080 9.73
27.78 6.87 34.66 137.90 426.10

7 17.28 -23.86 41.14 2,0.00 61.80 0.50
119.14 1614.51 6 5 _-1,37'ý9 426.10

8 1193.2 1 .88. 7.2,0 0.00 61.80 1.27
78.03 109.51 187<55 137.90 426..10

9 4.4ý4 6, 09 1,0.53 20.00 61.80 4.87
38.62 41.9.8 .59 137.90 426.10

10 1.33 0.09 1.42 20.00 61.80 >10
9,.16 0.61 9.77 137.90 426.10

11 1.15 0.00 1.16 20.00 61.80 >10)
7,96 0.02 7.98 137.90 426.10

12 1.08 0.05 1.12 20.00 61.80 >10

7.44 0.31 7.75 137.90 426.10

13 2.24 2.72 4.96 20.00 61.80 >10
15.43 18.77 34.20 137.90 426.10
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Table 2-343. Load Combination 301, Head-On Drop Orientation, 
Hypothetical Accident Conditions of Transport - Model AOS-1658 

Load Cases: 301, 102, 201, 211 
30-ft. Head-On Drop 
10QoF Ambient, 2.5 kW Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

4.39 
30.25 

Pb 

2.15 
14.84 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

6.54 20.00 61. 80 
45.09 13~.90 426.10 

7.26 1.49 8.75 20.00 61.80 
50.06 10.29 60.35 137.90 426.1.0 

3.20 0.06 3.25 20.00 61.~0 

MS 

4.96 

>10 
22.04 0.38 22.42 137.9~2~~0 

3.30 0.39 3.69 20.0~ 61.80S>-10 
2 2 . 7 4 2 . 71 2 5 . 4 5 13-'7-:-9·0 4'2 6 . 1 0 

2.37 0.63 3. 00,~~J 00\ 6>.0 >10 
16 . 35 4 . 35 20,17 0 V. 9 ~ L426 . 10 

4.03 1.00 ~0-2 20<0.o~2 

4 

5 

6 

7 

27.78 ~.66~7.9\ 426.10 

17.28 z3. 86 41':--;L4 2'0.00) 61.80 
119 .14 1~4. 5~~. 6S"1,37-:-9O 426.10 

8 11/'3,2 1 ~~ 8 ~. 2'OJo. 00 61. 80 

('8 .~~9. 51 18(55 137.90 426.10 

9 \4 . 4~ 6,. 09 1,0 . 53 20 . 00 61. 80 
137.90 426.10 

1~;,~33 0.09 1.42 20.00 61.80 
~ ~16 0.61 9.77 137.90 426.10 

11 1.1/ 0.00 1.16 20.00 61.80 
7.~6 0.02 7.98 137.90 426.10 

12 1. 08 0.05 1.12 20.00 61. 80 
7.44 0.31 7.75 137.90 426.10 

13 2.24 2.72 4.96 20.00 61. 80 
15.43 18.77 34.20 137.90 426.10 

9.73 

0.50 

1. 27 

4.87 

>10 

>10 

>10 

>10 
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14 2.34
16.12

15 2.17
14.99

16 3.94
27.17

17 3.79
26.12

18 5.02
34.59

19 4.67
32.17

20 3.83
26.41

21 5.15
35.53

22 6.49
44.76

1.95
13.47

2.77
19.07

0.89
6.15

1.60
11.03

5.51
38.02

6.14
42.33

5.69
39.21

7.80
53.76

8.76
60.42

4:29
29.59

4.94
34.05

4.83
33.31

5.39
37.15

10.53
72.60

10.81
74.50

9.52
65.62

12.95
89.29

15.26
105.18

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90'

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61 . 80'
/426 .tI0

>10

>10

9.98

Min MS: 0.502, .on: Pm+Pb
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14 2.34 1. 95 4:29 20.00 61. 80 >10 
16.12 13.47 29.59 137.90 426.10 

15 2.17 2.77 4.94 20.00 61. 80 >10 
14.99 19.07 34.05 137.90 426.10 

16 3.94 0.89 4.83 20.00 61. 80 9.98 
I 

27.17 6.15 33.31 137.90 426.10 

17 3.79 1. 60 5.39 20.00 61.80 >10 
26.12 11.03 37.15 137.90 426.10 

18 5.02 5.51 10.53 20.00 61. 80 4.87 
34.59 38.02 72.60 137.90 426.10 

19 4.67 6.14 10.81 20.00 
61.80 (' 32.17 42.33 74.50 137.90 426.10 

20 3.83 5.69 9.52 20.00 61.~,o 5.4'9 
26.41 39.21 65.62 137.90 426.10 

21 5.15 7.80 
35.53 53.76 " 10 89.29 137.90 426~[0 

22 6.49 8.76 15.'6 )0 .. 0~1~5 
44.76 60.42 10~"37.9CO . 

Min MS: 0.502, Location:Q Combina't-ion: Pm+Pb 
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Table 2-344. Load Combination 302, Side Drop Orientation,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Load Cases: 302, 102, 201, 211

30-ft. Side Drop + Slap-Down
100OF Ambient, 2.5 kW Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 16.93 4.41 21.34 20.00 61.80 1.56
116.72 30.42 147.13 137.90 426.10 )

2 14.26 1.62 15.88 20.00 61.80 2.03

98.34 11.15 109.48 137.90 426.1,0|

3 15.34 4.45 19.78 20.00 61.40 1.82
105.73 30.66 136.39 137.90 426.10

4 10.04 1.43 11.47 20.00 61.80 3-31
69.25 9.85 79.10 13-7-9,0 4,26.10

5 16.80 4.55 21. 35 20 00 61 80 1.58

115.81 31.39 147.20 137.90 426.10

11.4 4 < -'
6 14.11 2.33 64 20 610 2.07

97.30 16.08 113.38 137.90 426.10

7 16.74 '1ý4.30 31>04 2,0.0\0 61.80 0.99

115.42 98.62 \-214.-0 '-13 l.7>'9 426.10

8 1568.3 9'72 2. 200 61.80 1.60

1-0/9.17 54.97 164.'14 137.90 426.10

9 11.50~ 4_.59 1.6.09 20.00 61.80 2.76

79.26 31.6.4 110.91 137.90 426.10

8. 0.97 9.82 20.00 61.80 3.88

6'1-._07 6.67 67.74 137.90 426.10

11 8.46 0.92 9.37 20.00 61.80 4.12

58,30,? 6.31 64.61 137.90 426.10

12 8.76 0.96 9.72 20.00 61.80 3.94

60.43 6.60 67.03 137.90 426.10

13 10.17 3.41 13.58 20.00 61.80 3.25

70.15 23.51 93.66 137.90 426.10
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Table 2-344. Load Combination 302, Side Drop Orientation, 
Hypothetical Accident Conditions of Transport - Model AOS-16S8 

Load Cases: 302, 102, 201, 211 
30-ft. Side Drop + Slap-Down 
100°F Ambient, 2.5 kW Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb Sm Su MS 

1 16.93 4.41 21. 34 20.00 61. 80 1. 56 
116.72 30.42 147.13 137.90 426.10 

2 14.26 1. 62 15.88 20.00 61. 80 
98.34 11.15 109.48 137.90 426.1.0 

3 15.34 4.45 19.78 20. 00 61.~0 1. 82 
105.73 

10.04 
69.25 

5 16.80 

30.66 136.39 137.9~2~0 

1. 43 11. 47 20 . 0 ~ 61. 80 13, .. 3 1 
9.85 79.10 13-'7-:-9·0 4'26 .10 ~ 

4.55 21. 3'~;~' 00\ 6~~, /1. 58 
31. 39 14.:v2 0 ~~ .. Y 9 ~ L4-2.6 . 10 V 

~A 7 14.11 2.33 16. 4~ 20<0·O~ .. 80 
97 . 30 16 . 08 113 . 3 8~ 7 . 9\ 426. 10 

16. 74 ~-:-O~ 2'0.00) 61.80 
\ "- ')~ "-./ 115 . 42 9,8 . 6 2\ ...... ~ . 03 1-37 . 90 42 6 . 10 

8 15..(8-3 ~7 'v{3. 8'lJo. 00 61.80 

\{g'~~4'9h7 16(14 137.90 426.10 

9 11. 5\G'\{4'. 59 1.6.09 20.00 61. 80 
\ \ " /. 
79~D6 31.64 [10.91 137.90 426.10 

"~~.:B6 0.;; 9.82 20.00 61. 8e 
'" ~07 6.67 67.74 137.90 426.10 

11 8.4f 0.92 9.37 20.00 61.80 
§~~O 6.31 64.61 137.90 426.10 

115.81 

6 

7 

2.07 

0.99 

1. 60 

2.76 

3.88 

4.12 

12 8.76 0.96 9.72 20.00 61. 80 3.94 
60.43 6.60 67.03 137.90 426.10 

13 10.17 3.41 13.58 20.00 61. 80 3.25 
70.15 23.51 93.66 137.90 426.10 

0 
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14 10.45 4.56 15.01 20.00 61.80
72.05 31.46 103.51 137.90 426.10

15 8.15 2.61 10.76 20.00 61.80
56.22 17.97 74.19 137.90 426.10

16 12.46 1.11 13.58 20.00 61.80
85.94 7.68 93.62 137.90 426.10

17 12.18 3.38 15.56 20.00 61.80
83.97 23.33 107.30 137.90 426.10

3.12

4.30

2.47

18 8.48 5.59 14.07 20.00
58.47 38.53 97.00 137.90

61.80
426.10

19 11.68 5.78. 17.46 20.00 61.80
80.54 39.85 120.39 137.90 426.10

20 10.16 4.58 14.74 20.00 61.
70.04 31.56 101.60 137.90 426.

21 10.68 4.19 14.88 20.00 61.
73.66 28.90 102.56 137.90 426,.

22 13.88 6.15 20.03 2o0-.-0O 61.
95.71 42.39 138.10 137.90 426\

Min MS: 0.991, Location: 7, Combin .on: Pm+Pb
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14 10.45 4.56 15.01 20.00 61. 80 3.12 
72.05 31. 46 103.51 137.90 426.10 

15 8.15 2.61 10.76 20.00 61. 80 4.30 
56.22 17.97 74.19 137.90 426.10 

16 12.46 1.11 13.58 20.00 61. 80 2.47 
85.94 7.68 93.62 137.90 426.10 

17 12.18 3.38 15.56 20.00 61. 80 2.55 
83.97 23.33 107.30 137.90 426.10 

18 8.48 5.59 14.07 20.00 61. 80 3.39 
58.47 38.53 97.00 137.90 426.10 

19 11. 68 5.78 17.46 20.00 61. 80 . 2/5'4 
80.54 39.85 120.39 137.90 426.10 ~ 

20 10.16 4.58 14.74 20.00 61.~ot .1'9 
70.04 31. 56 101.60 137.90 426YO 

21 10.68 4.19 14 . 88 20 . 00/61. 80 3-._05 " J 73.66 28.90 1 02 . 5 6 13 7 . 9 0 42 6,. lL 0 

22 13.88 6.15 20.03 )O"0~1~9 
95.71 42.39 13~137'9~0 

Min MS: 0.991, Location: Q Combina't-ion: Pm+Pb 
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Table 2-345. Load Combination 303, Cg/Corner Drop Orientation,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Load Cases: 303, 102, 201, 211
30-ft. Cg/Corner Drop
100OF Ambient, 2.5 kW Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 2.85 2.16 5.01 20.00 61.80 >10
19.63 14.89 34.51 137.90 426.10

2 5.44 0.47 5.91 20.00 61.80/ <6.95MS
37.50 3.25 40.75 137.90 426.10

3 2.73 0.27 3.00 20.00 61. 0 >10
18.80 1.89 20.69 137.9 426.10

N
4 2.41 0.36 2.76 20.00 61.80 >-10

16.59 2.47 19.06 13-7-9.0 4,26.10

5 2.43 0.47 2.8• 9 2-0 00 61. 80 >10
16.73 3.21 19.94 037)90 42.6.10

6 3.41 0.97 24.7 20.00 61.80 >10
23.48 6.67 30.15 137.90 426.10

7 11.73 1/2.42 2 4>ý15 20.00~ 61.80 1.56
80.86 8.5.65 166.51 1--37\>4 426.10

8 8•1-1 7.98\16.0'8 20 00. 61.'80 2.84
/

55.89\ 54.99 110<88 137.90 426.10

9 5.25 4,.47 9.72 20.00 61.80 5.36
3 6.20 3.0.8.3 67.03 137.90 -426.10

10 3.08 0.18 3.26 20.00 61.80 >10
2'1-.22 1.24 22.46 137.90 426.10

11 2.65 0.05 2.71 20.00 61.80 >10/

18./29 0.37 18.67 137.90 426.10

12 2.02 0.08 2.10 20.00 61.80 >10
13.93 0.54 14.48 137.90 426.10

13 2.95 2.93 5.89 20.00 61.80 9.50
20.36 20.22 40.58 137.90 426.10
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Table 2-345. Load Combination 303, Cg/Corner Drop Orientation, 
Hypothetical Accident Conditions of Transport - Model AOS-1658 

Load Cases: 303, 102, 201, 211 
30-ft. Cg/Corner Drop 
100°F Ambient, 2.5 kW Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb Sm SU MS 

1 2.85 2.16 5.01 20.00 61. 80 >10 
19.63 14.89 34.51 137.90 426.10 

2 5.44 0.47 5.91 20.00 61. 80 
37.50 3.25 40.75137.90426.1,0 

2.73 0.27 3.00 20.00 61.~0 
18.80 1.89 20.69 137.9~2~0 

2.41 0.36 2.76 20.0~ 61. 8 0S>-l 0 
1 6 . 59 2 . 4 7 19 . 0 6 13r7-:-9·0 4'2 6 . 1 0 

2.43 0.47 2.8-9/2-0. 00\ 6~'0 >10 

16.73 3.21 '~4 ~!9~L42.6~ 
3.41 0.97 4.?J.:',. 20<OO---_~:j80 . >10 

23.48 6.67 30.15~7.9\ 426.10 

11. 73 ~':--15 2'0.00) 61.80 1.56 
\ "- ~ ~/ 80.86 85. 65\"-~. 51 1,37.90 426.10 

8/'1,1 ~8 \{6. 0'8Jo. 00 61.'80 

\
5~.:~4.9:v.9 11«88 137.9,0 426.10 

9 5 . 25~4'. 47 9 . 72 20 . 00 61 . 80 
\ " 36\it)0 30.8·3 67.03137.90426.10 

1~.;,~08 o.?a 3 .26 20.00 61. 8e 
~ ~2 1.24 22.46 137.90 426.10 

11 2.6? 0.05 2.71 20.00 61.80 
18.~9 0.37 18.67 137.90 426.10 

3 >10 

4 

5 

6 

7 

8 2.84 

,5.36 

>10 • 

>10 

V 

12 2.02 0.08 2.10 20.00 61. 80 >10 
13.93 '0.54 14.48 137.90 426.10 

13 2.95 2.93 5.89 20.00 61. 80 9.50 
20.36 20.22 40.58 137.90 426.10 

0 
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14 2.63
18.13

15 1.93
13.34

16 4.12
28.39

17 3.97
27.38

18 4.90
33 .82

19 5.94
40.95

20 4.72
32.54

21 4.58
31.55

22 5.84
40.25

2.00
13.82

2.00
13.82

0.88
6.07

1.58
10.92

5.45
37.57

5.12
35.30

4.25
29.33

4.37
30.15

6.25
43.09

4.63
31.96

3.94
27.16

5.00
34.46

5.55
38.29

10.35
71.39

11.06
76.26

8.97
61.87

8.95
61.71

12.09
83.34

.20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137 . 90'

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61. 80'
426.(10

>10

>10

9.51

Min MS: 1.559, -on: Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

2.63 
18.13 

1. 93 
13.34 

4.12 
28.39 

3.97 
27.38 

4.90 
33.82 

5.94 
40.95 

4.72 
32.54 

4.58 
31. 55 

5.84 
40.25 

2.00 
13.82 

2.00 
13.82 

0.88 
6.07 

1. 58 
10.92 

5.45 
37.57 

5.12 
35.30 

4.25 
29.33 

4.37 
30.15 

6.25 
43.09 

Min MS: 1. 559, 

4.6320.00 ·61.80 
31.96 137.90 426.10 

3.94 20.00 61. 80 
27.16 137.90 426.10 

5.00 20.00 61. 80 
34.46 137.90 426.10 

5.55 20.00 61.80 
38.29 137.90 426.10 

10.35 20.00 61. 80 
71.39 137.90 426.10 

>10 

>10 

9.51 

9.89 

4.97 

11. 06 2 0 . 00 61. 80 (/:;9 
76.26 137.90 426.10 ~ 

8.97 20.00 61. ~,o15' 8'9 
61.87 137.90 426'fO 

8.95 20. 00/'--1. fO 5-. .9~ 
61. 71 137.90 426d.0 -1J 
12.09 )0 ... 0~1';~ rs" 
8~37.9kV 

LOca:,tion:Q Combina't-ion: Pm+Pb 
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Table 2-346. Load Combination 304, Head-On Drop Orientation at -400F, Cold Environment,
Hypothetical Accident Conditions of Transport -Model AOS-165B

Load Cases: 304, 105, 202, 211
30-ft. Head-On Drop at -40 0 F, Low Temperature
-40°F Ambient, 2.5 kW Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 5.89 2.85 8.73 20.00 70.00 7.01
40.59 19.63 60.22 137.90 482.63

9.15 2.03 11.18 20.00 70.00 4.25 )
63.09 13.96 77.05 137.90 482.63

4.27 0.07 4.34 20.00 70.00 >10
29.41 0.49 29.90 137.90 48263

4 4.35 0.42 4.77 20.00 70.00 •>10
30.00 2.92 32.92 13-7- .9.0 4'82.63 |

5 3.07 0.73 3.79 2-0 00 70.0,0 >10
21.14 5.02 .26.1 1090426

6 4.61 1.05 5.65 20-0-0 7,00 9.42
31.75 7.21 38.97 137.90 482.63

7 17.39 21.75 39--14 20. 0> 70.00 0.79
119.93 14,9.95 269.88 1,37\>4 482.63

8 1'V1'6 13.75 2 3. 911ý 20. 00 70.00 1.93/
70.06 ý94.80 164487 137.90 482.63

9 .8\2 5,2 9.11 20.00 70.00 6.68
26.32 36.50 62.83 137.90 482.63

10 1.55 0.09 1.65 20.00 70'.00 >10
10..71 0.64 11.35 137.90 482.63

11 1.3>1 0.00, 1.31 20.00 70.00 >10
9.,04 0.02 9.05 137.90 482.63

12 1.20 0.04 1.24 20.00 70.00 >10
8.31 0.26 8.57 137.90 482.63

13 1.89 2.21 4.10 20.00 70.00 >10
13.00 15.26 28.26 137.90 482.63

2-732 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-346. Load Combination 304, Head-On Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport -.Model AOS-16S8 

Load Cases: 304, 105, 202, 211 
30-ft. Head-On Drop at -40°F, Low Temperature 
-40°F Ambient, 2.5 kW Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

5.89 
40.59 

9.15 

Pb 

2.85 
19.63 

2.03 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

8.73 20.00 70.00 
60.22 137.90 482.63 

11.18 20.00 70.00 
63.09 13.96 77.05 137.90 482.63 

4.27 0.07 4.34 20.00 70.~0 

MS 

7.01 

>10 
29.41 0.49 29.90 137.9~8~63 

4·.35 0.42 4.77 20.0~ 70.00S>..10 
30.00 2.92 32.92 13q7~0 ~82.63 

3.07 0.73 3. J-~~' 00\ 7;"0 >10 
21.14 5.02 26/.15 ~19~L482.63 

4.61 1.05 ~6~ 20<OO~?a 

4 

5 

6 

7 

31.75 ~.97~7.9~ 482.63 

17 . 3 9 ~ 1.7 5 3 9:-1.~ 2·~"\ OJ 70 . 00 
119.93 14\9. 9~~. 88 :1,,37.90 482.63 

8 10/.H 1~75 ~3. nJo. 00 70.00 

~~.:~4.80 16~87 137.90 482.63 

9 \3 . 8.2 5,. 2 9 9 . 11 20 . 00 70 . 00 
137.90 482.63 

1~~_~55 0.09 1. 65 20.00 70'.00 
~ ~71 0.64 11.35 137.90 482.63 

11 1.3} 0.00 1.31 20.00 70.00 
9~04 0.02 9.05 137.90 482.63 

12 1. 20 0.04 1. 24 20.00 70.00 
8.31 0.26 8.57 137.90 482.63 

13 1. 89 2.21 4.10 20.00 70.00 
13.00 15.26 28.26 137.90 482.63 

9.42 

0.79 

1. 93 

6.68 

>10 

>10 

>10 

>10 
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14 2.22
15.33

15 2.05
14.12

16 3.70
25.48

17 3.54
24.44

18 2.71
18.69

19 3.01
20.74

20 2.89
19.94

21 4.79
33 .03

22 5.16
35.59

1.90
13.07

2.79
19.23

0.55
3.77

1.11
7.63

1.09
7.52

3.28
22.61

3.99
27.51

7.06
48.70

6.11
42.15

4.12
28.39

4.84
33.35

4.24
29.25

4.65
32.06

3.80
26.21

6.29
43.35

6.88

47.44

11.85
81.73

11.27
77.74

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137 . 90'

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00'
/482 .(63

>10

>10

>10

Min MS: 0.788, Pm+Pb
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14 2.22 1. 90 4.12 20.00 70.00 >10 
15.33 13.07 28.39 137.90 482.63 

15 2.05 2.79 4.84 20.00 70.00 >10 
14.12 19.23 33.35 137.90 482.63 

16 3.70 0.55 4.24 20.00 70.00 >10 
25.48 3.77 29.25 137.90 482.63 

17 3.54 1.11 4.65 20.00 70.00 >10 
24.44 7.63 32.06 137.90 482.63 

18 2.71 1. 09 3.80 20.00 70.00 >10 
18.69 7.52 26.21 137.90 482.63 

19 3.01 3.28 6.29 20.00 70.00 >'1'0 
20,74 22.61 43.35 137.90 482.63 ~ 

20 2.89 3.99 6.88 20.00 70.~0 9.1~ 

19.94 27.51 47.44 137.90 482.63 

21 4.79 7.06 
33.03 48.70 81 . 7 3 13 7 . 9 0 482,. 63 " :' . 

22 5.16 6.11 11.27 )O.O~O~" 
35.59 42.15 7/;137.9~3 

Min MS: 0.788, Location:Q Coinbinat-ion: Pm+Pb 
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Table 2-347. Load Combination 305, Side Drop Orientation at -40°F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Load Cases: 305, 105, 202, 211
30-ft. Side Drop + Slap-Down at -40 0 F, Low Temperature
-40°F Ambient, 2.5 kW Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm

1 28.20 7.17 35.36 20.00 70.
194.42 49.42 243.83 137.90 482.

2 22.22 2.56 24.78 20.00 70.
153.19 17.63 170.83 137.90 482.

3 25.99 6.16 32.14 20.00 70J

179.17 42.46 221.63 137.90 82.

4 16.79 2.18 18.96 20.000 70.
115.75 15.00 130.76 13-7-9.0 4,82.

5 27.99 7.42 35.41 2%0,.00ý 70.

Su MS

00 0.70
63

71

193.00 51.15

6 21.93 3.26
151.20 22.50

1.19
63

7 17.73
122.22

70.00
482 .63

1.63

8 /20.00 70.00
137.90 482.63

1.68

9 ý.87 20.00 70.00
1.08 137.90 482.63

2.09

1\51 14.98 20.00 70.00
0.45 103.29 137.90 482.63

2.56

11 1.48 14.45 20.00 70.00
10.17 99.63 137.90 482.63

2.70

12 13.32 1.51 14.83 20.00 70.00
91.84 10.39 102.23 137.90 482.63

13 14.36 3.34 17.71 20.00 70.00
99.04 23.04 122.08 137.90 482.63-

2.60

2.34

I 2-734
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Table 2-347. Load Combination 305, Side Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-16S8 

Load Cases: 305, 105, 202, 211 
30-ft. Side Drop + Slap-Down at -40°F, Low Temperature 
-40°F Ambient, 2.5 kW Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

28.20 
194.42 

22.22 

Stress (ksi/MPa) 

Pb Pm+Pb Sm Su 

7.17 35.36 20.00 70.00 
49.42 243.83 137.90 482.63 

2.56 24.78 20.00 70.00 
153.19 17.63 170.83 137.90 482.6J 

25.99 6.16 32.14 20.00 70.~0 

MS 

0.85 
179.17 42.46 221.63 137. 90'8\j63 

4 16 . 79 2 . 18 18 . 96 2 0 . 0 ~ 70. 00 11,.,86 
115 . 75 15 . 00 13 0 . 7 6 13~7-:-9·0 4'82 . 6 3 ~ 

5 27.99 7.42 35. 4~~.~, 00\ 7~", /0.71 
193.00 51.15 244/.15 ~,::,/) 9~ L482. 63 V 

21.93 3 .26 2~ 20<0-O~?a 1.19 
151.20 22.50 ~73.70~7.9~ 482.63 

6 

7 17 . 7 3 ~ 6;-'6~ 2-0 . 00 70 . 00 1 . 63 (8 . 9 ~ 2'1 ..,........., '" / 
122 . 22 6,1. 5 9\"~ . 8 2 :J...3 7 . 90 482 . 63 

8 1)/.9-4 ~76 \{o. nJo. 00 70.00 

\~3 .~~9. O~6 14(77 137.90 482.63 

9 15. 5\6~3'. 31 1·8.87 20.00 70.00 
\ \ " /... 

10'1~7\ ~22. 8) no. 08 137.90 482.63 

1~.~,:47 \ 1.51 14.98 20.00 70.00 " ~V 0 .45 103 .29 13 7 .90 482 . 63 

11 12.91 1.48 14.45 20.00 70.00 
8-,(;,4 5 1 0 . 1 7 9 9 . 6 3 13 7 . 9 0 4 82 . 6 3 

12 13 .32 1. 51 14.83 20.00 70.00 
91.84 10.39 102.23 137.90 482.63 

13 14.36 3.34 17.71 20.00 70.00 
99.04 23.04 122.08 137.90 482.63' 

1. 68 

2.09 

2.56 

2.70 

2.60 

2.34 

o 
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14 15.32
105.62

15 11.55
79.66

16 16.86
116.24

17 16.71
115.22

18 8.29
57.18

19 14.59
100.61

20 13.45
92.71

21 13.32
91.83

22 16.77
115.66

6.05
41.73

2.65
18.30

0.91
6.28

3.80
26.23

1.19
8.22

2.97
20.48

2.48
17.07

2.03
14.00

2.45
16.92

21.37
147.35

14.21
97.95

17.77
122.51

20.52
141.45

9.49

65.40

17.56
121.09

15.92
109.77

15.35
105.83

19.23
132.58

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90'

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70. 0'
482.(63

2.13

3.15

1.85

Min MS: 0.702, fon: Pm
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14 15.32 
105.62 

15 

16 

17 

1tl 

19 

20 

21 

22 

11. 55 
79.66 

16.86 
116.24 

16.71 
115.22 

8.29 
57.18 

14.59 
100.61 

13.45 
92.71 

13 .32 
91. 83 

16.77 
115.66 

6.05 21.37 20.00 70.00 
41.73 147.35 137.90 482.63 

2.65 
18.30 

0.91 

14.21 20.00 70.00 
97.95 137.90 482.63 

17.77 20.00 70.00 
6.28 122.51 137.90 482.63 

3.80 20.52 20.00 70.00 
26.23 141.45 137.90 482.63 

1.19 
8.22 

2.97 
20.48 

2.48 
17.07 

2.03 
14.00 

2.45 
16.92 

9.49 20.00 70.00 
65.40 137.90 482.63 

Min MS: 0.702, 

2.13 

3.15 

1. 85 

1. 87 

4.79 
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Table 2-348. Load Combination 306, Cg/Corner Drop Orientation at -400F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Load Cases: 306, 105, 202, 211
30-ft. Cg/Corner Drop at -401F, Low Temperature
-40°F Ambient, 2.5 kW Decay Heat
Minimum External Pressure, 24 kPa (3.5 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 3.73 2.86 6.60 20.00 70.00 9.61
25.75 19.72 45.47 137.90 482.63

6.60 0.59 7.19 20.00 70.00 / 6.27

45.49 4.09 49.58 137.90 482.63

3 3.61 0.38 3.98 20.00 70{ý00 >10
24.86 2.61 27.46 137.90 482.63"N

4 3.10 0.37 3.48 20.00 70.00 >10
21.40 2.58 23.98 13 -7-:-9.0 4 ,82.63 '

5 3.14 0.50 3.64 2-0 00 70.0'0 >10
21.65 3.42 25.406 6 3)90 482.63

6 3.73 1.00 4.7\4 20 0-00 7o o0o >10
25.72 6.93 32.65 137.90 482.63

9.62 5.7-45.--36 2-0.0\0o 70.00 3.56
66.34 3,9.56, 105. 91 -13 70 482.63

8 5/.6,7 2.68 8. 3'5 20. 00 70.00 7.39
,39.08 18.47 57/55 137.90 482.63

9 4.9,5 3.03 7.98 20.00 70.00 7.77
34.16 20.8,9 55.05 137.90 482.63

10 4.00 0.22 4.22 20.00 70.00 >10
27•.60 1.53 29.13 137.90 482.63

11 3.41 0.08 3.48 20.00 70.00 >10
23.,50 0.52 24.02 137.90 482.63

12 2.52 0.08 2.61 20.00 70.00 >10
17.39 0.58 17.97 137.90 482.63

13 2.89 2.51 5.39 20.00 70.00 >10
19.90 17.29 37.19 137.90 482.63

2-736 AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B

Table 2-348. Load Combination 306, Cg/Corner Drop Orientation at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-16S8 

Load Cases: 306, 105, 202, 211 
30-ft. Cg/Corner Drop at -40°F, Low Temperature 
-40°F Ambient, 2.5 kW Decay Heat 
Minimum External Pressure, 24 kPa (3.5 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

Pm 

3.73 
25.75 

6.60 

Pb 

2.86 
19.72 

0.59 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

6.60 20.00 70.00 
45.47 137.90 482.63 

7.19 20.00 70.00 
45.49 4.09 49.58 137.90 482.6J 

3.61 0.38 3.98 20.00 70.~0 
24.86 2.61 27.46 137.90 48~63 

3.10 0.37 

MS 

>10 

21.40 2.58 23.98 13-"7-:-9·0 4'82.63 

3.14 0.50 3.6~~~)00'\ 7~0 >10 
21.65 3.42 25~6 ~.9~L482.63 

5 

6 

7 

8 

3.73 1.0 0 ~7~ 2 0 <o.o~?a 
25 . 72 6 . 93 32 . 6 5~ 7 . 9\ 482. 63 

9.62 ~;-;36 2'0.00) 70.00 
66.34 3&.5~.9~37'96 482.63 

5/.6,7 ~68 8. 3'5Jo. 00 70.00 

(3~.:~8.47 5~55 137.90 482.63 

9 \4 . 95 3,. 03 '1/ • 98 20 . 00 70 . 00 
137.90 482.63 

1~,~~0 0.~2 4.22 20.00 70.00 
~ ~o 1.53 29.13 137.90 482.63 

11 3.4} 0.08 3.48 20.00 70.00 
Q-(;/SO 0.52 24.02 137.90 482.63 

12 2.52 0.08 2.61 20.00 70.00 
17.39 0.58 17.97 137.90 482.63 

13 2.89 2.51 5.39 20.00 70.00 
19.90 17.29 37.19 137.90 482.63 

>10 

3.56 

7.39 

7.77 

>10 

>10 

>10 

>10 
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14 2.63
18.14

15 1.71
11.81

16 3 .94
27.18

17 3.80
26.19

18 2.56
17.64

19 4.79
33 .06

20 4.14
28.54

21 3.99
27.48

22 4.25
29.29

1.97
13.56

1.72
11.89

0.53
3.66

1.08
7.46

1.00
6.90

1.85
12.79

1.98
13 .67

2.27
15.65

2.59
17.88

4.60
31.70

3.44
23.70

4.47
30.84

4.88
33.65

3.56
24.54

6.65
45.84

6.12
42.21

6.25
43.12

6.84
47.17

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137 . 90'

70.00
482.63

70.00
482.63

70.00
482.63

70.00
482.63

70.00

482.63

70.00
482.63

70. 00'
/482 .r63

>10

>10

>10

Min MS: 3.557, .on: Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

2.63 
18.14 

1.71 
11. 81 

3.94 
27.18 

3.80 
26.19 

2.56 
17.64 

4.79 
33.06 

4.14 
28.54 

3.99 
27.48 

4.25 
29.29 

1. 97 
13.56 

1. 72 
11. 89 

0.53 
3.66 

1. 08 
7.46 

1. 00 
6.90 

1. 85 
12.79 

1. 98 
13.67 

2.27 
15.65 

2.59 
17.88 

Min MS: 3.557, 

4.60 20.00 70.00 
31.70 137.90 482.63 

3.44 20.00 70.00 
23.70 137.90 482.63 

4.47 20.00 70.00 
30.84 137.90 482.63 

4.88 20.00 70.00 
33.65 137.90 482.63 

3.56 20.00 70.00 
24.54 137.90 482.63 

>10 

>10 

>10 

>10 

>10 

6.65 20.00 70.00 9/&1 

45.84 137.90 482. 63 ~ .... 

6.12 20.00 70. s,ol>l\O 
42.21 137.90 482'r3 

6 . 25 20 . 0 0 ~7 0 . 00 >.10 43.12 137.90 4B2-.b J 
6.84 JO .. o~o:~~ .. [03 
4/1379J:v 

Loca:tion: Q Corilbina:t-ion: Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-349. Load Combination 310, Additional Increased External Pressure (290 psi),
Hypothetical Accident Conditions of Transport - Model AOS-1 65B

Load Cases: 204, 101, 201, 211
Additional Increased External Pressure, 2 MPa (290 psia)
100°F Ambient, 2.5 kW Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 0.77 0.48 1.26 20.00 66.30 >10
5.31 3.34 8.65 137.90 457.12

2 2.91 0.27 3.18 20.00 66.30/ >d10
20.08 1.86 21.94 137.90 457.1/2

0.64 0.02 0.66 20.00 66.4 0 >10 O
4.4 1 0.14 4.55 137.90 457.12

4 1.03 0.32 1.35 20.00 66.30 -1 o0
7.12 2.21' 9.33 13-7-.90 4'.57.12

5 0.76 0.46 1.2/2 2-0 00 66.3 '0 >10
5.27 3.17 8/44 13)90 4-57.12

6 2.99 1.01 3.99 2 0'--00 663 0 >10
20.58 6.94 27.52 137.90 457.12

7 16.94 29.96 46>9 ,0 20.00 61.80 0.32
\ 6

116.79 206*54> 4323 1.37 90 426.10

8. 15^62 22.69 38.3'1 20.00 61.80 0.61
1-0.68 156 6. 44 264/12 137.90 426.10

9 9.95 1.6.74 20.00 61.80 .
46.8 68.5,9 115.45 137.90 426.10

10 1.71 0.09 1.80 20.00 61.80 >10
1,.77 0.65 12.42 137.90 426.10

11 1.7 ,0 0.00 1.71 20.00 61.80 >10
11./74 0.02 11.76 137.90 426.10

12 1.70 0.06 1.76 20.00 61.80 >10
11.75 0.41 12.15 137.90 426.10

13 2.74 2.81 5.55 20.00 61.80 >10
18.88 19.39 38.27 137.90 426.10

2-738 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-349. Load Combination 310, Additional Increased External Pressure (290 psi), 
Hypothetical Accident Conditions of Transport - Model AOS-16S8 

Load Cases: 204, 101, 201, 211 
Additional Increased External Pressure, 2 MPa (290 psia) 
100°F Ambient, 2.5 kW Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

Pm 

0.77 
5.31 

2.91 

Pb 

0.48 
3.34 

0.27 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

1. 26 20.00 66.30 
8.65 137.90 457.12 

3.18 20.00 66.30 
20.08 1.86 21.94 137.90 457.1~ 

0.64 0.02 0.66 20.00 66.~0 

MS 

>10 
4.41 0.14 4.55 137.9~5~~2 

1.03 0.32 1.35 20.0~ 66.30S~10 
7.12 2.21- 9. 33 13~779,0 4'57.12 

0.76 0.46 1.2~~~)00\ 6),~ >10 
5.27 3.17 8~4 ~.9~~'J~ 

4 

5 

2 . 99 1 . 0 1 ~9< 2 0 <0~0---__ 2..~/3 0 

20.58 ~.52~7.9~ 457.12 

6 

7 16 . 9 4 ~ 9 . 9 6 4 6':--9,0 2'0 . 0 0 61 . 8 0 
116.79 266.5~323.3~-37\90 426.10 

B 15,(62 2~9 \::.?, . Y1Jo. 00 61. B 0 

1.(0 .~~6. 44 26(12 137.90 426.10 

9 \6 . 8~ 9,. 95 1-6 . 74 2 0 . 00 61. 80 
137.90 426.10 

1~~~71 0.09 1.80 20.00 61.80 
~ ~77 0.65 12.42 137.90 426.10 

11 1.9~ 0.00 1.71 20.00 61.80 
~1.~4 0.02 11.76 137.90 426.10 
V 

12 1. 70 0.06 1. 76 20.00 61. 80 
11. 75 0.41 12.15 137.90 426 .. 10 

13 2.74 2.81 5.55 20.00 61. 80 
18.88 19.39 38.27 137.90 426.10 

>10 

0.32 

0.61 

2.69 

>10 

>lCi 

>10 

>10 

I 2-738 AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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14 2.33
16.06

15 3.40
23.43

16 4.51
31.10

17 4.09
28.18

18 3.75
25.82

19 3.34
23.01

20 2.33
16.09

21 2..37
16.34

22 3.85
26.52

2.13
14.71

4.35
29.99

2.06
14.21

2.10
14.46

5.73
39.49

5.03
34.69

3.83
26.41

3.86
26.62

5.95
41.01

4.46
30.76

7.75
53.42

6.57
45.31

6.18
42.63

9.47
65.31

8.37
57 .70

6.17
42.51

6.23
42.96

9.79
67.53

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00

137. 90'

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80'
426A.0

>10

6.98

8.40

Min MS: 0.318, Locz -on: Pm+Pb
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14 2.33 2.13 4.46 20.00 61. 80 >10 
16.06 14.71 30.76 137.90 426.10 

15 3.40 4.35 7.75 20.00 61. 80 6.98 
23.43 29.99 53.42 137.90 426.10 

16 4.51 2.06 6.57 20.00 61. 80 8.40 
31.10 14.21 45.31 137.90 426.10 

17 4.09 2.10 6.18 20.00 61. 80 8.99 
28.18 14.46 42.63 137.90 426.10 

18 3.75 5.73 9.47 20.00 61.80 5.52 
25.82 39.49 65.31 137.90 426.10 

19 3.34 5.03 8.37 20.00 
61.80 . (8 23.01 34.69 57.70 137.90 426.10 

20 2.33 3.83 6.17 20.00 61.~019'~2 . 
16.09 26.41 42.51 137.90 426 yo .. 

21 2.37 3.86 6 . 23 2 0 . 00/61. 80 . 8-.. 92 " J 16.34 26.62 42 . 96 137 . 90 42 6"J 0 

22 3.85 5.95 9.79 )0"0~1~" 
26.52 41. 01 6//(1379~0 

Min MS: 0.318, Location:Q Combinat-ion: Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-350. Load Combination 311, 4-ft. Drop onto Rod,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Load Cases: 311, 101, 201, 211
4-ft. Drop onto Rod
100°F Ambient, 2.5 kW Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm

1 0.63 0.41 1.04 20.00.

4.33 2.83 7.17 137.90

Su

66.30
457.12

2 2.52 0.16 2.68 20.00 66.30
17.36 1.10 18.47 137.90 457.1/2

3 0.51 0.01 0.53 20.00 66.40
3.53 0.10 3.64 137.90 /457.12

4 0.65 0.31 0.96 20.-00 \ 66.30
4.48 2.15 6.62 13-7-9.0 4'57.12

5 0.62 0.39 1.0/1 2-8 00 66.3,0
4.30 2.67 6.96 13)790 4-5-7.12

6 2.57 0.86 3.43 2000 066.30
17.75 5.92 23.67 137.90 457.12

7 7.24 11. 62 18'>8,6 2,0.00> 61.80
49.94 80 .1i\-130 .04 1•37>.90 426.10

8 56/9.4 7.51 ý135',-/ 20 .00 61.80

10

>10

2.28

3.60
71 137.90 426.10

.70 20.00 61.80

.23 137.90 426.10
8.22

0\06 0.55 20.00 61.80
0.43 3.77 137.90 426.10

>10

II 0.00 0.48 20.00 61.80
0.01 3.34 137.90 426.10

>10

12 0.48 0.04 0.53 20.00 61.80
3.34 0.29 3.63 137.90 426.10

13 1.61 2.20 3.81 20.00 61.80
11.10 15.14 26.24 137.90 426.10

>10

>10

1 2-740
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Table 2-350. Load Combination 311, 4-ft. Drop onto Rod, 
Hypothetical Accident Conditions of Transport - Model AOS-1658 

Load Cases: 311, 101, 201, 211 
4-ft. Drop onto Rod 
100°F Ambient, 2.5 kW Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb Sm Su 

1 0.63 0.41 1. 04 20.00 66.30 
4.33 2.83 7.17 137.90 457.12 

2 2.52 0.16 2.68 20.00 66.30 
17.36 1.10 18.47 137.90 457.12 

3 0.51 0.01 0.53 20.00 66.60 

MS 

>10 

>.10 

>10 
3.53 0.10 3.64 137.9~5~2 

0.65 0.31 0.96 20.-0~ 66.30S>-10 
4 . 48 2 . 15 6 . 62)'3-"7-:-9.0 4'57 . 12 

0.62 0.39 1.(>1 ~.~)oo\ 6~.0 >10 

4.30 2.67 6/.96 ~.9~L45J~ 

4 

5 

6 

7 

8 

2.57 O. 86 ~4-2 20<0-0~/-30 
17.75 5.92 23.67~7.9~ 457.12 

7.24 ~'>8,6 2'0.00) 61.80 
49.94 8\.1~~.0~37~90 426.10 

5/.9.4 7\01 'vi; /Jo.OO 61.80 

<40':~1'1};.9 9\.71 137.90 426.10 

9 ~2'7~~3"94 6.70 20.00 61.80 
19\:~8 27 \) 46 . 23 13 7 . 90 426 . 10 

1~~,~9 0.06 0.55 20.00 61.80 
~ ~4 0.43 3.77 137.90 426.10 

11 0.4} 0.00 0.48 20.00 61.80 
3.~3 0.01 3.34 137.90 426.10 

12 0.48 0.04 0.53 20.00 61. 80 
3.34 0.29 3.63 137.90 426.10 

13 1. 61 2.20 3.81 20.00 61. 80 
11.10 15.14 26.24 137.90 426.10 

>10 

2.28 

3.60 

8.22 

>10 

>10 

>10 

>10 
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14 1.65
11.41

15 1.65
11.37

16 3.29
22.69

17 3.22
22.19

18 3.54
24.39

19 3.18
21.90

20 2.22
15.31

21 2.26
15.58

22 3.67
25.29

1.66
11.44

1.85
12.78

0.76
5.27

1.55
10.66

5.41
37.28

4.79
33.01

3.65
25.17

3.69
25.43

5.67
39.07

3.31
22.85

3.50
24.15

4.05
27.95

4.76
32.85

8.94
61.67

7.96
54.91

5.87
40.49

5.95
41.01

9.33
64.36

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137. 90"

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61 . 80'
426 .(0

>10

>10

>10

Min MS: 2.277, .on: Pm+Pb
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14 1. 65 1. 66 3.31 20.00 61. 80 >10 
11.41 11.44 22.85 137.90 426.10 

15 1. 65 1. 85 3.50 20.00 61. 80 >10 
11. 37 12.78 24.15 137.90 426.10 

16 3.29 0.76 4.05 20.00 61. 80 >10 
22.69 5.27 27.95 137.90 426.10 

17 3.22 1. 55 4.76 20.00 61. 80 >10 
22.19 10.66 32.85 137.90 426.10 

18 3.54 5.41 8.94 20.00 61. 80 5.91 
24.39 37.28 61. 67 137.90 426.10 

19 3.18 4.79 7.96 20.00 61.80 (6 
21. 90 33.01 54.91 137.90 426.10 . 

20 2.22 3.65 5.87 20.00 61. 'l-019 . 5'2 
15.31 25.17 40.49 137.90 426.\10 

21 2.26 3.69 5.95 20.00 ./:',,1. ~O 9 .. .3> 
15.58 25.43 41. 01 137.90 426d .. 0 

22 3.67 5.67 9.33 P .. 0~1~2 
25.29 39.07 6~137.9~0 

Min MS: 2.277, Location:~ Combinat~on: Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-351. Load Combination 312, 4-ft. Drop onto Rod at -40'F, Cold Environment,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Load Cases: 311, 104, 201, 211
4-ft. Drop onto Rod
-40OF Ambient, Zero Decay Heat,-Zero Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su

1, 0.63 0.41 1.04 20.00 70.00
4.33 2.83 7.17 137.90 482.63

2 2.52 0.16 2.68 20.00 70.00
17.36 1.10 18.47 137.90 482.6Y"

3 0.51 0.01 0.53 20.00 70.00

3.53 0.10- 3.64 137.9<0^48,2 63

4 0.65 0.31 0.96 20.00 70.00
4.48 2.15 6.62 13-779.0 4"82.63

5 0.62 0.39 1.Q0i 2-0,.00ý 70.00

MS

>10

4.30 2.67

6 2.57 0.86
17.75 5.92

>10
63

7 7.24
49.94

70.00
482.63

2.71

8 ,4'5-2,,/20.00 70.00
71 137.90 482.63

4.21

.70 20.00 70.00
,.23 137.90 482.63

9.44

0\66 0.55 20.00 70.00
0.43 3.77 137.90 482.63

>10

11 0.00 0.48 20.00 .70.00
0.01 3.34 137.90 482.63

>10

12 0.48 0.04 0.53 20.00 70.00
3.34 0.29 3.63 137.90 482.63

13 1.61 2.20 3.81 20.00 70.00
11.10 15.14 26.24 137.90 482.63

>10

>10

1 2-742
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Table 2-351. Load Combination 312, 4-ft. Drop onto Rod at -40°F, Cold Environment, 
Hypothetical Accident Conditions of Transport - Model AOS-1658 

Load Cases: 311, 104, 201, 211 
4-ft. Drop onto Rod 
-40°F Ambient, Zero Decay Heat, 0 Zero Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1_ 

2 

3 

Pm 

0.63 
4.33 

2.52 

Pb 

0.41 
2.83 

0.16 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

1. 04 20.00 70.00 
7.17 137.90 482.63 

2.68 20.00 
17.36 1.10 18.47 137.90 482.6a 

0.51 0.01 0.53 20.00 70.~0 

MS 

>10 
3.53 0.10 3.64 137.9~8~63 

0.65 0.31 0.96 20.0~ 70.00S>-10 
4.48 2.15 6. 62),3-9790 0 4'~63 

0.62 0.39 1.0X /i;~!00'\ 70.00 >10 
4.30 2.67 6~6 ~.9~L482.63 
2 . 57 0 . 8 6 ~4~ 20 (ooO-----:!.!2;/o 

4 

5 

6 

7 

8 

17.75 5.92 23.67~7.9\ 482.63 

7.24 ~':-8Z 2-0.00) 70.00 
49. 94 ~\.1~~. 04 ~37':-9'O 482.63 

5/.94 7\;;1 'v(, /5Jo. 00 70. DC 

<40.:~1.7~9 9\.71 137.90 482.63 

9 ~2.7~~3'\94 6.70 20.00 70.00 
19~D8 27 . 1) 46 . 23 13 7 . 90 482 . 63 

1~~,~9 0.06 0.55 20.00 70.00 
\" ~34 0.43 3.77 137.90 482.63 

11 0.~8 0.00 0.48 20.00 - 70.00 
3.~3 0.01 3.34 137.90 482.63 

12 0.48 0.04 0.53 20.00 70.00 
3.34 0.29 3.63 137.90 482.63 

13 1. 61 2.20 3.81 20.00 70.00 
11.10 15.14 26.24 137.90 482.63 

>10 

2.71 

4.21 

9.44 

>10 

>10 

>10 

>10 

I 2-742 AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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14 1.65 1.66 3.31 20.00 70.00
11.41 11.44 22.85 137.90 482.63

15 1.65 1.85 3.50 20.00 70.00
11.37 12.78 24.15 137.90 482.63

16 3.29 0.76 4.05 20.00 70.00
22.69 5.27 27.95 137.90 482.63

17 3.22 1.55 4.76 20.00 70.00
22.19 10.66 32.85 137.90 482.63

18 3.54 5.41 8.94 20.00 70.00
24.39 37.28 61.67 137.90 482.63

19 3.18 4.79 7.96 20.00 70.00
21.90 33.01 54.91 137.90 482.63

>10

>10

>10

20 2.22 3.65 5.87 20.00 70
15.31 25.17 40.49 137.90 482

21 2.26 3.69 5.95 20.00 /70
15.58 25.43 41.01 137.90 482,

22 3.67 5.67 9.33 2.0-.00 Q 70

25.29 39.07 64.36 137.90 482,

Min MS: 2.711, Locaion: 7, Combi Pm+Pb
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14 1. 65 1. 66 3.31 20.00 70.00 >10 
11.41 11.44 22.85 137.90 482.63 

15 1. 65 1. 85 3.50 20.00 70.00 >10 
11.37 12.78 24.15 137.90 482.63 

16 3.29 0.76 4.05 20.00 70.00 >10 
22.69 5.27 27.95 137.90 482.63 

17 3.22 1. 55 4.76 20.00 70.00 >10 
22.19 10.66 32.85 137.90 482.63 

18 3.54 5.41 8.94 20.00 70.00 6.83 
24.39 37.~8 61.67 137.90 482.63 

19 3.18 4.79 7.96 20.00 70.00 7/7'9 
21. 90 33.01 54.91 137.90 482.63 ~ 

20 2.22 3.65 5.87 20.00 70'~N 15.31 25.17 40.49 137.90 482.,63 

3.69 21 2.26 5.95 20.00~ZO.pO ~1~ 
15.58 25.43 41.01 137.90 482~63 

22 3.67 5.67 9.33 ?D"O~0Z>0 
25.29 39.07 671379~3 

Min MS: 2.711, Loca:tion: Q Combina't--ion: Pm+ Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-352. Load Combination 350, Fire at 30 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Load Cases: 111, 201, 211
*Fire at 30 Minutes, 1,475°F Ambient, 2.5 kW Decay Heat
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 0.63 0.41 1.04 20.00 61.80 >10
4.33 2.83 7.17 137.90 426.10

2 2.52 0.16 2.68 20.00 61.80 >10
17.36 1.10 18.47 137.90 426.10

3 0.51 0.01 0.53 16.40 59. 20 >10
3.53 0.10 3.64 113.07 408.17 M__0

4 0.65 0.31 0.96 20.00 61.180 >10

4.48 2.15 6.62 137.90\ ý426.10

5 0.62 0.39 1.01 20.00 61\80 >10
4.30 2.67 6.96 13-7 90 426.1\0

<310
6 2.57 0.86 3.43 2200 61.80ý >10

17.75 5.92. 263'67 137,90-0--426.410

7 7.24 11.6 -- 18.8 20.00 61.80 2.28
49.94 80.11 130>OA 13\7.90 426.10

8 5.94 75 1-3.45 2,0.00 61.80 3.60
40/9.2 5 1.79 9ý2.7'17-137.90 426.10

9 2.77 3.4 6.70 20.00 61.80 8.22
19.08 27\.140 4.6.23 137.90 426.10

10 0.49 0.06 0.55 20.00 61.80 >10
3.34 0.4 3.77 137.90 426.10

iP1 0.48 0.00 0.48 20.00 61.80 >10

.33 0.01 3.34 137.90 426.10

12 0.48 0.04 0.53 20.00 61.80 >10

3.34 0.29 3.63 137.90 426.10

13 1.61 2.20 3.81 20.00 61.80 >10

11.10 15.14 26.24 137.90 426.10

2-744 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-352. Load Combination 350, Fire at 30 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-1658 

Load Cases: 111, 201, 211 
'Fire at 30 Minutes, 1,475°F Ambient, 2.5 kW Decay Heat 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Pm 

0.63 
4.33 

2.52 
17.36 

0.51 
3.53 

Pb 

0.41 
2.83 

0.16 
1.10 

0.01 
0.10 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

1. 04 20.00 61. 80 
7.17 137.90 426.10 

2.68 20.00 61. 80 
18.47 137.90 426.10 

0.53 16.40 59.20 
3.64 i13.07 408.17 

~\ 0.65 0.31 0.96 20.00 61.~0 

4.48 2.15 6.62 137.90~6.10 

o . 62 0 . 3 9 1. 01 2 0 . 0 0 61"'~ 0 
4 . 3 0 2 . 6 7 6 J6 U) 90 42 6 . 1'0 

2 . 57 0 . 8 6 ~ . 43 (2'0. 00 61. 807 
17 . 75 5 . 92. 23':-67 13 7 ~/9'0 ___ 4 26 ./IO 

7.24 1}~.8~0.00 ::80 
49.94 ~.11 130~0,~~ 426.10 

5. 94 \~0' 45 2.0.00 61. 80 
40/.9.2 51.~ V.~/'1"vr37. 90 426.10 

9 0.~~3.94 ~.70 20.00 61.80 
19 . 0 8~2 7,. 14 V·6 . 23 137 . 90 426 . 10 

~~9 -O~ 0.55 20.00 61.80 
~ ~4 0.43 3.77 137.90 426.10 

1~ Q~48 0.00 0.48 20.00 61.80 
~;:>3 0.01 3.34 137.90 426.10 

12 0.48 0.04 0.53 20.00 61.80 

13 

3.34 

1. 61 
11.10 

0.29 

2.20 
15.14 

3.63 137.90 426.10 

3.81 20.00 61.80 
26.24 137.90 426.10 

>10 

>10 

2.28 

3.60 

8.22 

>10 

>10 

>10 

>10 

o 
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14 1.65
11.41

15 1.65
11.37

16 3.29
22.69

17 3.22
22.19

18 3.54
24.39

19 3 .18
21.90

20 2.22
15.31

21 2.26
15.58

22 3.67
25.29

1.66
11 .44

1.85
12.78

0.76.
5.27

1.55
10.66

5.41
37.28

4.79
33.01

3.65
25.17

3.69
25.43

5.67
39.07

3.31
22.85

3.50
24.15

4.05
27.95

4.76
32.85

8.94
61.67

7.96
54.91

5.87
40.49

5.95
41.01

9.33
64.36

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137-.-90

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426..10

61.80
426.10

61.80
426.10'

61.r80

>10

>10

>10

Min MS: 2.277, Pm+Pb
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14 1. 65 1. 66 3.31 20.00 61.80 >10 

11. 41 11.44 22.85 137.90 426.10 

15 1. 65 1. 85 3.50 20.00 61. 80 >10 
11. 37 12.78 24.15 137.90 426.10 

16 3.29 0.76 4.05 20.00 61. 80 >10 
22.69 5.27 27.95 137.90 426.10 

17 3.22 1. 55 4.76 20.00 61. 80 >10 
22.19 10.66 32.85 137.90 426.10 

18 3.54 5.41 8.94 20.00 61. 80 5.91 
24.39 37.28 61. 67 137.90 426.10 

19 3.18 4.79 7.% 20.00 61. 80 
21. 90 33.01 54.91 137.90 426.10 

20 2.22 3.65 5.87 20.00 61. 80 
15.31 25.17 40.49 137.90 426.10 

20.00 61.(.0 21 2.26 3.69 -5.95 9.39 
15.58 25.43 41.01 137. 'K"'26"0 

22 3.67 5.67 '.33 20.00 ~O ~.62 
25.29 39.07 64 . 3 6 13 7-.-9 0 <!l2 6 . 1 0 

Min MS: 2.277, Locat0 )mb~~R' Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-353. Load Combination 351, Fire at 60 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-1 65B

Load Cases: 112, 201, 211
Fire at 60 Minutes, 100 0 F, 2.5 kW Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 0.63
4.33

Pb

0.41
2.83

Pm+Pb

1.04
7.17

Sm

20.00
137.90

Su

61.80
426.10

2 2.52 0.16- 2.68 20.00 61.80
17.36 1.10 18.47 137.90 426.10

3 0.51 0.01 0.53 17.40 59.20
3.53 0.10 3.64 119.97 408.171

4 0.65 0.31 0.96 18.70. 59.70
4.48 2.15 6.62 128.93 411.62

5 0.62 0.39 1.01 20.00 61\80
4.30 2.67 6.96 13-7, 90 426.1'O

6 2.57 0.86 3.43 <2-0.00 61.80;
17.75 5.92 23.'>67 137,:-9-0 426./0

7.24 1162 18.86 20 .00 61.80
49.94 8"0.11 130":'0.4 13\7..90 426.10

>10

>10

2.28

8 5.94 ,0.00 61.80
7.90 426.10

3.60

9 .70 20.00 61.80
.23 137.90 426.10

8.22

0.55 20.00 61.80
3.77 137.90 426.10.

>10

0.00 0.48 18.70 59.70
0.01 3.34 128.93 411.62

>10

12 6.48 0.04 0.53 20.00 61.80
3.34 0.29 3.63 137.90 426.10

13 1.61 2.20 3.81 20.00 61.80
11.10 15.14 26.24 137.90 426.10

>10

>10

1 2-746
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Table 2-353. Load Combination 351, Fire at 60 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-1658 

Load Cases: ;12, 201, 211 
Fire at 60 Minutes, 100°F, 2.5 kW Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Pm 

0.63 
4.33 

2.52 
17.36 

0.51 

Pb 

0.41 
2.83 

0.16/ 
1.10 

0.01 

Stress (ksi/MPa) 

Pm+pb Sm Su 

1.04 20.00 61.80 
7.17 137.90 426.10 

2.68 20.00 61. 80 
18.47 137.90 

0.53 17.40 
3.53 0.10 3.64 119.97 408.17 

0.65 0.31 0.96 18.70~0 
4.48 '2.15 6.62 128.93~1.62 

o . 62 0 . 3 9 1. 0 1 2 0 . 0 0 61'.~O 

4 . 3 0 2 . 67 6 J6 1.:3) 90 42 6 . 1'0 

2 . 57 0 . 8 6 ~. 43 (2'0. 00 61. 80;> 
1 7 . 7 5 5 . 92 2 3':-67 13 7 :-9'0 ___ 42 6 ./to 

7.24 11~.8~0~ ~80 
49.94 ~.11 130~Q~~ 426.10 

5.94 \~0 .45 20.00 61. 80 
40b2 51.~ V,(:7-1"-'ri7. 90 426.10 

. 9 0 .~~3. 94 ~. 70 20.00 61. 80 
19 . 0 8~ 27,\14 V,6 . 23 13 7 . 90 426 . 10 

~~9 \ ~~ 0.55 20.00 61.80 

"'~~4 0.06 3.77 137.90 426.10 

11 O~48 0.00 0.48 18.70 59.70 
~;:>3 0.01 3.34 128.93 411.62 

12 0.48 0.04 0.53 20.00 61.80 

13 

3.34 

1. 61 
11.10 

0.29 

2.20 
15.14 

3.63 137.90 426.10 

3.81 20.00 61. 80 
26.24 137.90 426.10 

MS 

>10 

>10 

>10 

2.28 

3.60 

8.22 

>10 

>10 

>10 

>10 

Q 
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14 1.65 1.66 3.31 20.00 61.80 >10
11.41 11.44 22.85 137.90 426.10

15 1.65 1.85 3.50 20.00 61.80
11.37 12.78 24.15 137.90 426.10

16 3.29 0.76 4.05 20.00 61.80
22.69 5.27 27.95 137.90 426.10

17 3.22 1.55 4.76 20.00 61.80
22.19 10.66 32.85 137.90 426.10

18 3.54 5.41 8.94 20.00 61.80
24.39 37.28 61.67 137.90 426.10

19 3.18 4.79 7.96 20.00 61.80
21.90 33.01 54.91 137.90 426.10

20 2.22 3.65 5.87 20.00 61.80
15.31 25.17 40.49 137.90 426.10'

21 2.26 3.69 5.95 20.00 61.(80
15.58 25.43 41.01 137.90 /4,26.110

<N
22 3.67 5.67 9.33 20.00\ý 61.80.

25.29 39.07 64.36 13-7.90 426.10

>10

>10

Min MS: 2.277, Pm+Pb

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 1. 65 1. 66 3.31 20.00 61.80 >10 
11. 41 11.44 22.85 137.90 426.10 

15 1. 65 1. 85 3.50 20.00 61. 80 >10 
11. 37 12.78 24.15 137.90 426.10 

16 3.29 0.76 4.05 20.00 61. 80 >10 
22.69 5.27 27.95 137.90 426.10 

17 3.22 1. 55 4.76 20.00 61. 80 >10 
22.19 10.66 32.85 137.90 426.10 

18 3.54 5.41 8.94 20.00 61. 80 5.91 
24.39 37.28 61. 67 137.90 426.10 

19 3.18 4.79 7.96 20.00 61. 80 
21. 90 33.01 54.91 137.90 426.10 

20 2.22 3.65 5.87 20.00 61. 80 
15.31 25.17 40.49 137.90 426.10 

21 2.26 3.69 5.95 20.00 61.(.0 9.39 
15.58 25.43 41. 01 137. 9

K
4026. no 

22 3.67 5.67 9.33 20.00 ~OS'62 
25.29 39.07 6 4 . 3 6 13 7-.. 9 0 42 6 . 1 0 

Min MS: 2.277, Locat4. )mb~~n' Pm+Pb 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
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Table 2-354. Load Combination 352, Fire at 90 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Load Cases: 113, 201, 211
Fire at 90 Minutes, 100 0 F, 2.5 kW Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 0.63 0.41 1.04 20.00 61.80 >10

4.33 2.83 7.17 137.90 426.10

2 2.52 0.16 2.68 20.00 61.80 >10

17.36 1.10 18.47 137.90 426.10

3 0.51 0.01 0.53 18.70 59.70 >10

3.53 0.10 3.64 128.93 411.62

4 0.65 0.31 0.96 18.70 59. 0 >10
4.48 2.15 6.62 128.93\411.62

5 0.62 0.39 1.01 20.00 61\-80 >10

4.30 2.67 6.96 13-7 90 426.*110

6 2.57 0.86 3.43 20.00 61.801 >10

17.75 5.92 23'67 137-9O0---4.61

7 7.24 11.62- -,18.86 20.00 61.80 2.28
49.94 80.11 130>04 13\.790 426.10

8 5.94 7 1ý.3.45 20.00 61.80 3.60
40/9,2 51.79 92.71,1/3 7 .90 426.10

9 2.77 3.9 6.0 20.00 61.80 8.22
19.08 27\.14V4.6.23 137.90 426.10

10 0.49 0.06> 0.55 18.70 59.70 >10
3.34 0.43 3.77 128.93 411.62

111 0.48 0.00 0.48 18.70 59.70 >10
3.33 0.01 3.34 128.93 411.62

12 0.48 0.04 0.53 18.70 59.70 >10
3.34 0.29 3.63 128.93 411.62

13 1.61 2.20 3.81 18.70 59.70. >10

11.10 15.14 26.24 128.93 411.62

2-748 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-354. Load Combination 352, Fire at 90 Minutes, 
Hypothetical Accident Conditions.of Transport - Model AOS-1658 

Load Cases: 113, 201, 211 
Fire at 90 Minutes, 100°F, 2.5 .kW Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Pm 

0.63 
4.33 

2.52 
17.36 

0.51 

Pb 

0.41 
2.83 

0.16 
1.10 

0.01 

Stress (ksi/MPa) 

Pm+Pb Sm Su 

1. 04 20.00 61. 80 
7.17 137.90 426.10 

2.68 20.00 61. 80 
18.47 137.90 426.10 

0.53 18.70 59.70 
3.53 0.10 3.64 128.93 411.62 

0.65 0.31 0.96 18.70~~0 
4.48 2.15 6.62 128.93~.62 

o . 62 0 . 3 9 1. 0 1 2 0 . 0 0 61"~ 0 
4 . 3 0 2 . 6 7 6 }6 1.3) 90 426 . 1'0 

2 . 57 0 . 8 6 ~ . 43 (2'0. 00 61. 807 
17.75 5.92 23':67 137 :"9-0 ____ ~ro 

7.24 1)~.8~0~ 61.80 
49.94 ~.11 130~0~~:> 426.10 

5. 94 \~~3 .45 2.0.00 61. BO 
40/.92 51.~ V,?n~7.90 426.10 

9 0.~~3.94 ~.70 20.00 61.80 
-19 '08~27"14V'6'23 137.90 426.10 

~~9 O~ 0.55 18.70 59.70 
~~4 0.43 3.77 128.93 411.62 

1~ Q~48 0.00 0.48 18.70 59.70 
~;:>3 0.01 3.34 128.93 411.62 

12 0.48 0.04 0.53 18.70 59.70 

13 

3.34 

1. 61 
11.10 

0.29 

2.20 
15.14 

3_63 128.93 411.62 

3.81 18.70 59.70-
26.24 128.93 411.62 

>10 

2.28 

3.60 

8.22 

>10 

>10 

>10 

>10 
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14 1.65 1.66 3.31 20.00 61.80
11.41 11.44 22.85 137.90 426.10

15 1.65 1.85 3.50 20.00 61.80
11.37 12.78 24.15 137.90 426.10

16 3.29 0.76 4.05 20.00 61.80
22.69 5.27 27.95 137.90 426.10

17 3.22 1.55 4.76 20.00 61.80
22.19 10.66 32.85 137.90 426.10

18 3.54 5.41 8.94 20.00 61.80
24.39 37.28 61.67 137.90 426.10

19 3.18 4.79 7.96 20.00 61.80
21.90 33.01 54.91 137.90 426.10

>10

>10

>10

20 2.22 3.65 5.87 20.00 61.80
15.31 25.17 40.49 137.90 426.10"

21 2.26 3.69 5.95 20.00 61.(80
15.58 25.43 41.01 137.90 4,26.10

22 3.67 5.67 9.33 20.00\ 61.80
25.29 39.07 64.36 7-9 426.10

Min MS: 2.277, Location: 7/, o mnat: Pm+Pb

AOS Radioactive Material Transport Packaging System Safety Analysis Report
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14 1. 65 1. 66 3.31 20.00 61. 80 >10 
11.41 11.44 22.85 137.90 426.10 

15 1. 65 1. 85 3.50 20.00 61. 80 >10 
11.37 12.78 24.15 137.90 426.10 

16 3.29 0.76 4.05 20.00 61. 80 >10 
22.69 5.27 27.95 137.90 426.10 

17 3.22 1. 55 4.76 20.00 61. 80 >10 
22.19 10.66 32.85 137.90 426.10 

18 3.54 5.41 8.94 20.00 61. 80 5.91 
24.39 37.28 61. 67 137.90 426.10 

19 3.18 4.79 7.96 20.00 61. 80 6.76 
21. 90 33.01 54.91 137.90 426.10 

20 2.22 3.65 5.87 20.00 61. 80 
15.31 25.17 40.49 137.90 426.10 

21 2.26 3.69 5.95 20.00 61.~0 9.39 
15.58 25.43 41. 01 137. 9~4'26. 00 

22 3.67 5.67 9.33 20.00 ~O ~'62 
25.29 39.07 6 4 . 3 6 13 7-.. 9 0 42 6 . 1 0 

Min MS: 2.277, LocatL0 )oo~~, Pm+Pb 
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Table 2-355. Load Combination 353, Fire at 120 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Load Cases: 114, 201, 211
Fire at 120 Minutes, 100 0 F, 2.5 kW Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 0.63 0.41 1.04 20.00 61.80 >10

4.33 2.83 7.17 137.90 426.10

2 2.52 0.16 2.68 20.00 61.80 >10

17.36 1.10 18.47 137.90 426.10

3 0.51 0.01 0.53 18.70 59.70 >10

3.53 0.10 3.64 128.93 411.62

0.65 0.31 0.96 18.70 59.0 >10
4.48 2.15 6.62 128.93\411.62

5 0.62 0.39 1.01 20.00 61\.80 >10
4.30 2.67 6.96 13-7 90 426.1\0

6 2.57 0.86 3.43 <2,0.00 61.80' >10

17.75 5.92 23\.67 137?,90•-0426.,10

7 7.24 11/.62 -18. 20.00 61.80 2.28
49.94 80.11 130.>04 13,7.90 426.10

5.94 7.51 1i3.45 1,8.70 59.70 3.44
409.2 51.79 92.7'1"-T 28.93 411.62

9 ý2.77 3.94 6.70 18.70 59.70 7.90
19.08 27\.1'4 V46.23 128.93 411.62

10 0.49 0.06 0.55 18.70 59.70 >10
3.34 0.4 3.77 128.93 411.62

ill 0.48 0.00 0.48 18.70 59.70 >10
.33 0.01 3.34 128.93 411.62

12 0.48 0.04 0.53 18.70 59.70 >10

3.34 0.29 3.63 128.93 411.62

13 1.61 2.20 3.81 18.70 59.70 >10

11.10 15.14 26.24 128.93 411.62

2-750 AOS Radioactive Material Transport Packaging System Safety Analysis Report
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Table 2-355. Load Combination 353, Fire at 120 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-1658 

Load Cases: 114, 201, 211 
Fire at 120 Minutes, 100°F, 2.5 kW Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Loc 

1 

2 

3 

4 

5 

6 

7 

8 

Pm Pb 

0.63 0.41 
4.33 2.83 

2.52 0.16 
17.36 1.10 

0.51 0.01 
3.53 0.10 

0.65 0.31 
4.48 2.15 

0.62 0.39 

Stress (ksi/MPa) 
----------------

Pm+Pb Sm Su 

1. 04 20.00 61. 80 
7.17 137.90 426.10 

2.68 20.00 61. 80 
18.47 137.90 426.10 

0.53 18.70 59.70 
3.64 128.93 411.62 

0.96 18. 70~.:y0 
6.62 128.93~.62 

1.0120. 00 6l'.~0 

4 . 3 0 2 . 67 6 J6 13) 90 426 . 1'0 

2 . 57 0 . 8 6 ~ . 43 <2'0. 00 61. 807 
1 7 . 7 5 5 . 9 2 2 3':-67 13 7 :-9"0 ____ 42 6 ./10 

7.24 1)~.8~0~ ::'80 
49.94 ~.11 130~~~:> 426.10 

5. 94 \~0.45 1·8.70 59.7C 
40/.9·2 51.~ V.~7'1,,-,n8. 93 411. 62 

9 0.~~3.94 ~.70 18.70 59.70 
:1.9. 08~ 27':J4V·6. 23 128.93 411.62 

~~9\ ~~ 0.55 18.70 59.70 
~~4 0.43 3.77 128.93 411.62 

1~ Q~48 0.00 0.48 18.70 59.70 
~;:>3 0.01 3.34 128.93 411.62 

12 0.48 0.04 0.53 18.70 59.70 

13 

3.34 

1. 61 
11.10 

0.29 

2.20 
15.14 

3.63 128.93 411.62 

3.81 18.70 59.70 
26.24 128.93 411.62 

>10 

>10 

>10 

2.28 

3.44 

7.90 

>10 

>10 

>10 

>10 
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14 1.65
11.41

15 1.65
11.37

16 3.29
22.69

17 3.22
22.19

18 3.554

24.39

19 3.18
21.90

20 2.22
15.31

21 2.26
15.58

22 3.67
25.29

1.66
11 .44

1.85
12.78

0.76
5.27

1.55
10.66

5.41
37.28

4.79
33.01

3.65
25.17

3 .69
25.43

5.67
39.07

3.31
22.85

3.50
24.15

4.05
27.95

4.76
32.85

8.94
61.67

7.96
54.91

5.87
40.49

5.95
41.01

9.33
64.36

18.70
128.93

18.70
128.93

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00

137.90

20 .0<

59.70
411.62

59.70
411.62

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10

61.80
426.10"

61.8 0

>10

>10

>10

Min MS: 2.277, Pm+Pb

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

2-751

• 

• 

• 

14 1. 65 1. 66 3.31 18.70 59.70 >10 
11.41 11.44 22.85 128.93 411.62 

15 1. 65 1. 85 3.50 18.70 59.70 >10 
11.37 12.78 24.15 128.93 411.62 

16 3.29 0.76 4.05 20.00 61. 80 >10 
22.69 5.27 27.95 137.90 426.10 

17 3.22 1. 55 4.76 20.00 61. 80 >10 
22.19 10.66 32.85 137.90 426.10 

18 3.54 5.41 8.94 20.00 61. 80 5.91 
24.39 37.28 61. 67 137.90 426.10 

i9 3.18 4.79 7.96 20.00 61. 80 6.76 
21. 90 33.01 54.91 137.90 426.10 

20 2.22 3.65 5.87 20.00 61. 80 
15.31 25.17 40.49 137.90 426.10 

21 2.26 3.69 5.95 20. 00 61.~0 9.39 
15.58 25.43 41. 01 137. 9K4.26. <0 

22 3.67 5.67 9.33 20.00 6;i0S'62 
25.29 39.07 6 4 . 3 6 137-.-9 0 42 6 . 1 0 

Min MS: 2.277, LocatL(? )mb~~R' Pm+pb 
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Table 2-356. Load Combination 354, Fire at 150 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Load Cases: 115, 201, 211

Fire at 150 Minutes, 100 0 F, 2.5 kW Decay Heat, Maximum Insolation
Maximum Internal Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm Pb Pm+Pb Sm Su MS

1 0.63 0.41 1.04 20.00 61.80 >10
4.33 2.83 7.17 137.90 426.10

2 2.52 0.16 2.68 20.00 61.80 >10

17.36 1.10 18.47 137.90 426.10

3 0.51 0.01 0.53 18.70 59.70 >10
3.53 0.10 3.64 128.93 411.62 MS-

4 0.65 0.31 0.96 18.70./\59., 0 >10

4.48 2.15 6.62 128.93,411.62

5 0.62 0.39 1.01 20.00 61\.0 >10
4.30 2.67 6.96 13-7 90 426.N'

6 2.57 0.86 3.43 20.00 61.80ý >10

17.75 5.92 23'.67 137:9-0----426 ./10

7 7.24 11.62 -18. 0.00 61.80 2.28

49.94 80.11 130>.OA 13\7.90 426.10

8 5.94, 7.51 13.45 18.70 59.70 3.44

40./92 51.979 92.7 '1"'-'28.93 411.62

9 2.77\ 394 6.70 18.70 59.70 7.90

19.08 27,.14 4.6.23 128.93 411.62

10 0.49 0.06 0.55 18.70 59.70 >10

3.34 0.43 3.77 128.93 411.62

0.48 0.00 0.48 18.70 59.70 >10

.33 0.01 3.34 128.93 411.62

12 0.48 0.04 0.53 18.70 59.70 >10
3.34 0.29 3.63 128.93 411.62

13 1.61 2.20 3.81 18.70 59.70 >10
11.10 15.14 26.24 128.93 411.62
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Table 2-356. Load Combination 354, Fire at 150 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-1658 

Load Cases: 115, 201, 211 
Fire at 150 Minutes, 100°F, 2.5 kW Decay Heat, Maximum Insolation 
Maximum Internal Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb Sm 

1 0.63 0.41 1. 04 20.00 
4.33 2.83 7.17 137.90 

2 2.52 0.16 2.68 20.00 
17.36 1.10 18.47 137.90 

3 0.51 0.01 0.53 18.70 59. 70 >10 
3.53 0.10 3.64 128.93 411. 62 

4 0.65 0.31 0.96 18.70~'::;0 
4.48 2.15 6.62 128.93~.62 

5 0.62 0.39 1. 01 20.00 61'.~0 >10 
4.30 2.67 7.6 1J)90 

426.1'0 

6 2.57 o . 86 ;3 • 43(2'0 . 00 61 . 80;> >10 
17.75 5 . 9 2 2 3)67 13 7 :'9'0 _____ 42 6 ./rO 

7 7.24 1~.8~0~ -:8C 2.28 

49.94 ~.11 130~0,~~ 426.10 

8 5.94 7~~'45 18.70 59.70 3.44 
40/.9.2' 51. 79 9('"1"--""" 8 . 9 3 411.62 

9 0.~~3.94 ~.70 18.70 59.70 7.90 

i9. 08~7 •. 14\).6. 23 128.93 411.62 

«;~9 O~ 0.55 18.70 59.70 >10 

~4 M 3.77 128.93 411. 62 

18.70 59.70 >10 1~ 0~48 0.00 0.48 

~)3 0.01 3.34 128.93 411. 62 

12 0.48 0.04 0.53 18.70 59.70 >10 
3.34 0.29 3.63 128.93 411.62 

13 1. 61 2.20 3.81 18.70 59.70 >10 
11 .. 10 15.14 26.24 128.93 411.62 
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14 1.65 1.66, 3.31 18.70 59.70 >10

11.41 11.44 22.85 128.93 411.62

15 1.65 1.85 3.50 18.70 59.70
11.37 12.78 24.15 128.93 411.62

16 3.29 0.76 4.05 20.00 61.80
22.69 5.27 27.95 137.90 426.10

17 3.22 1.55 4.76 20.00 61.80
22.19 10.66 32.85 137.90 426.10

18 3.54 5.41 8.94 20.00 61.80
24.39 37.28 61.67 137.90 426.10

19 3.18 4.79 7.96 20.00 61.80
21.90 33.01 54.91 137.90 426.10

20 2.22 3.65 5.87 20.00 61.80
15.31 25.17 40.49 137.90 426.10W

21 2.26 3.69 5.95 20.00 61.80

15.58 25.43 41.01 137.90 4,2 0

22 3.67 5.67 9.33 20.0 0 0
25.29 39.07 64.36 13i7-.-9.0 426 0

>10

>10

Min MS: 2.277, Pm+Pb
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14 

15 

16 

17 

18 

19 

20 

21 

22 

1. 65 
11. 41 

1. 65 
11. 37 

3.29 
22.69 

3.22 
22.19 

3.54 
24.39 

3.18 
21. 90 

2.22 
15.31 

2.26 
15.58 

1. 66· 
11.44 

1. 85 
12.78 

0.76 
5.27 

1. 55 
10.66 

5.41 
37.28 

4.79 
33.01 

3.65 
25.17 

3.69 
25.43 

3.31 18.70 59.70 >10 
22.85 128.93 411.62 

3.50 18.70 59.70 >10 
24.15 128.93 411.62 

4.05 20.00 61. 80 >10 
27.95 137.90 426.10 

4.76 20.00 61. 80 >10 
32.85 137.90 426.10 

8.94 20.00 61. 80 5.91 
61.67 137.90 426.10 

7.96 20.00 61. 80 
54.91 137.90 426.10 

5.87 20.00 

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

2-753 



Table 2-357. Load Combination 355, Fire at 180 Minutes,
Hypothetical Accident Conditions of Transport - Model AOS-165B

Load Cases: 116, 201, 211
Fire at 180 Minutes, 100 0 F, 2.5 kW Decay Heat, Maximum Insolation
Maximum Internal'Pressure, 1,517 kPa (220 psia)
Fabrication Stress

Stress (ksi/MPa)

Loc Pm

1 0.63
4.33

Pb

0.41
2.83

Pm+Pb

1.04
7.17

Sm Su

20.00 61.80
137.90 426.10

2 2.52 0.16 2.68 20.00 61.80

17.36 1.10 18.47 137.90 426.10

3 0.51 0.01 0.53 18.70 59.(70

3.53 0.10 3.64 128.93 411.62

4 0.65 0.31 0.96 18.70 59.70

4.48 2.15 6.62 128.93\411.62

5 0.62 0.39 1.01 20.00 61\.\80
4.30 2.67 6.96 13-7 90 426.1N0

6 2.57 0.86 3.43 2',0.00 , 61.80ý
17.75 5.92 23>67 137,9"0---_426 ./i

7 7.24 11.62 18.86\ 18.70 59.70
49.94 80.11 130.,OA 12'8.93/ 411.62

>10

>10

2.17

8 5.94 .70 59.70
.93 411.62

3.44
4

9 .70 18.70 59.70
.23 128.93 411.62

7.90

0.55 18.70 59.70
3.77 128.93 411.62

>10

0.00 0.48 18.70 59.70
0.01 3.34 128.93 411.62

>10

12 0.48 0.04 0.53 18.70 59.70
3.34 0.29 3.63 128.93 411.62

>10

13 1.61 2.20 3.81 18.70 59.70
11.10 15.14 26.24 128.93 411.62

>10
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Table 2-357. Load Combination 355, Fire at 180 Minutes, 
Hypothetical Accident Conditions of Transport - Model AOS-1658 

Load Cases: 116, 201, 211 
Fire at 180 Minutes, 100°F, 2.5 kW Decay Heat, Maximum Insolation 
Maximum Internal 'Pressure, 1,517 kPa (220 psia) 
Fabrication Stress 

Stress (ksi/MPa) 
----------------

Loc Pm Pb Pm+Pb Sm Su MS 

1 0.63 0.41 1. 04 20.00 61. 80 >10 
4.33 2.83 7.17 137.90 426.10 

2 2.52 0.16 2.68 20.00 61. 80 
17.36 1.10 18.47 137.90 

3 0.51 0.01 0.53 18.70 >10 
3.53 0.10 3.64 128.93 411'f2 

4 0.65 0.31 0.96 18.70~0 
4.48 2.15 6.62 128.93~.62 

5 0.62 0.39 1. 01 20.00 61"~0 >10 
4.30 2.67 

7.6 13,')90 
426.1'0 

6 2.57 0.86 ~ . 43 (2'0. 00 . 61.80;> >10 
17.75 5 . 92 23':-67 13 7 :,,9'0-.....-426 ./ro 

7 7.24 1)~.8~8~ -:'70 2.17 
49 . 9 4 8 0 . 11 13 0':-0,4 12'8 . 9 3 411 . 62 

\ ~ ~V 8 5.94 7.51 13.45 l8.70 59.70 3.44 

4 0/.9·2 51 ~ 9 ('n"-'(, 8 . 9 3 411.62 

9 0.~~3 .94 ~. 70 18.70 59.70 7.90 

i9.Q8~14\J6.23 128.93 411.62 

~~9 O~ 0.55 18.70 59.70 >10 

~4 0.43 3.77 128.93 411.62 

18.70 59.70 >10 1'1 . Q" 4 8 0 . 0 0 0 . 4 8 

~)3 0.01 3.34 128.93 411.62 

12 0.48 0.04 0.53 18.70 59.70 >10 
3.34 0.29 3.63 128.93 411.62 

13 1. 61 2.20 3.81 18.70 59.70 >10 
11.10 15.14 26.24 128.93 411. 62 

0 
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14 1.65
11.41

15 1.65
11.37

16 3.29
22.69

17 3.22
22.19

18 3.54
24.39

19 3.18
21.90

20 2.22
15.31

21 2.26
15.58

22 3.67
25.29

1.66
11.44

1.85
12.78

0.76
5.27

1.55
10.66

5.41
37.28

4.79
33.01

3.65
25.17

3.69
25.43

5.67
39.07

3.31
22.85

3.50
24.15

4.05
27.95

4.76
32.85

8.94
61.67

7.96
54.91

5.87
40.49

5.95
41.01

9.33
64.36

18.70
128.93

18.70
128.93

18.70
128.93

18.70
128.93

20.00
137.90

20.00
137.90

20.00
137.90

20.00
137.90

20.00

59.70
411.62

59.70
411.62

59.70
411.62

59.70
411.62

61.80
426.10

61.80
426.10

61.80
426. 10'

61. 80

>10

>10

>10

Min MS: 2.165, Pm+Pb
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14 1. 65 1. 66 3.31 18.70 59.70 >10 
11.41 11.44 22.85 128.93 411. 62 

15 1. 65 1. 85 3.50 18.70 59.70 >.10 
11. 37 12.78 24.15 128.93 411.62 

16 3.29 ,0.76 4.05 18.70 59.70 >10 
22.69 5.27 27.95 128.93 411.62 

17 3.22 1. 55 4.76 18.70 59.70 >10 
22.19 10.66 32.85 128.93 411.62 

18 3.54 5.41 8.94 20.00 61. 80 5; 91 
24.39 37.28 61. 67 137.90 426.10 

19 3.18 4.79 7.96 20.00 61. 80 6.76 
21. 90 33.01 54.91 137.90 426.10 

20 2.22 3.65 5.87 20.00 61.80 
15.31 25.17 40.49 137.90 426.10 

21 2.26 3.69 5.95 20.00 61.(0 9.39 
15.58 25.43 41. 01 137. 9~4"6 .<0 

~\" , . 
22 3.67 5.67 9.33 20.00 61.80 S.62 

25.29 39.07 6 4 . 3 6 13 7-.. 9 0 :(t 2 6 . 1 0 

Min MS: 2.165, Locat~ )mb'S,~a, Pm+Pb 
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2.10.4.3 Minimum Margins of Safety - Model AOS-165B

Table 2-358 and Table 2-359 list the Model AOS-165B transport package Minimum Margins of Safety
(Min MS), for Normal and Hypothetical Accident conditions of transport, respectively.

Table 2-358. Min MS for Normal Conditions of Transport - Model AOS-165B

LdCmb

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

LoadCases

101
104
103
101
105
101
105
215
216
216
221
222
223

201 211
201 211
201 211
201 202 21
201 202 21
201 203 21
201 203 21
101 201 21
101 201 21
104 201 21
101 201 21
101 201 21
101 201 21

0
0
0
1
1
1
1
1
1
1
1

1

0
0
0
0
0
0
0
0
0
0
0
0
0

Min MS

5.906E-01
5.906E-01
5.906E-01
5. 549E-01
5 .,549E-01
4. 930E-01
4. 930E-01
5 .086E-01/

5 883E-701
5 883E-101
5 . 4,52E-01
5. 7192E- 1

Loc StrCmb

/
7 Pm+,Pb
7 Pm/+Pb
.7 Pm+,Pb
7 Pm+Pb
7 +P
7 • Pm+Pb

Pm+Pb

Table 2-359. Min MS for - Model AOS-165B

LdCmb

301
302
303
304

3

11"2 201@1"3 201
114 201
115 201
116 201

211
211
211
211
211
211

211
211

0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

-'/Min MS

5. 022E-01
9. 908E-01
1. 559E+00
7 883E-01
7 023E-01
3. 557E+00

3 178E-01
2 . 277E+00

2. 711E+00
2 . 277E+00

2 . 277E+00

2 . 277E+00

2 . 277E+00
2 277E+00
2 . 165E+00

Loc

7
7
7
7
1
7
7
7
7
7
7
7
7
7
7

StrCmb

Pm+Pb
Pm+Pb
Pm+Pb
Pm+Pb

Pm

Pm+Pb
Pm+Pb
Pm+Pb
Pm{+Pb
Pm+Pb
Pm+Pb
Pm+Pb
Pm+Pb
Pm+Pb
Pm+Pb

354,
355

1 2-756
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2.10.4.3 Minimum Margins of Safety - Model AOS-16S8 

Table 2-358 and Table 2-359 list the Model AOS-1658 transport package Minimum Margins of Safety 
(Min MS), for Normal and Hypothetical Accident conditions of transport, respectively. 

Table 2-358. Min MS for Normal Conditions of Transport - Model AOS~1658 

Ld_Cmb Load_Cases Min MS Loc Str_Cmb 
------ ---------- ------ -----"/ 

101 101 201 211 0 0 5.906E...,01 7 P~+'Pb 0 102 104 201 211 0 0 5.906E-01 7 Pm+Pb 
103 103 201 211 0 0 5.906E-01 
104 101 201 202 211 0 5.549E-01 7 P~+Pb 

105 105 201 202 211 0 5.549E-01 7 Pm+~b 

101 201 203 211 0 4.930E-01 7 Pm+Pb 

7 ~P;;"~b 
106 
107 105 201 203 211 0 4.930E-Ol~7 ~+P~ 
215 215 101 201 211 0 5.086E-01 9. pm\Pb 
216 216 101 201 211 0 5. 883I7iOl~~~pmJ"b 
217 216 104 201 211 0 5. 8~3'E-e1 7 Bm+Pb 
221 221 101 201 211 0 5.4'52E-e1 ':/ Pm+Bo 
222 222 101 201 211 0 5. 7\92E-e1 7~p.m.('Pb 
223 223 101 201 211 0 1. 495E-Ol 7 Pm+Pb 

""J 

Table 2-359. Min MS for Hypothetical AcQt Conditions-of Transport - Model AOS-1658 

Ld=~ ~~~=c~~ Min_~: Loc :=~=~ 
301 30/102 ;-CU'-2,11 0 5. 022E-01 7 Pm+Pb 
302 30'2 102'-201 2~ '\ 9. 908E-01 7 Pm+Pb 
303 303 \102 \i6-~ 211 cy 1. 559E+00 7 Pm+Pb 
30~ ~ ~04 \05 2,02 2}/1,---/0 7. 883E-01 7 Pm+Pb 
30~ ~05 1~5 202~11 0 7.023E-01 1 Pm 
30:6 30~ 105 20\211 0 3. 557E+00 7 Pm+Pb 
31~~\204~01\20~211 0 3.178E-01 7 Pm+Pb 

<]
311 \ ~11 101 120'1 211 0 2. 277E+00 7 Pm+Pb 
"'- '\" v 

312"", \ 31'1 10~ 201 211 0 2. 711E+00 7 Pm+Pb 
".-3-50 ~ h1~0'1 211 0 0 2. 277E+00 7 Pm+Pb 
3"s~ 1f2 2'01 211 0 0 2. 277E+00 7 Pm+Pb 
352t>~ ~ 1Y3 201 211 0 0 2.277E+00 7 Pm+Pb 
3-53 114 201 211 0 0 2. 277E+00 7 Pm+Pb 

I 2-756 

354 115 201 211 0 0 2.277E+00 7 Pm+Pb 
355 116 201 211 0 0 2.165E+00 7 Pm+Pb 
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1 2.10.5 LIBRA Finite Element Analysis Program and Verification Problems

2.10.5.1 LIBRA Finite Element Analysis Program

LIBRA is an efficient, general-purpose, finite element method program applicable to static, dynamic, and heat
transfer analyses of structural systems. The program contains a comprehensive element library, and more
than 20 solution algorithms. In addition, LIBRA has a fully integrated editor for model generation, as well as
comprehensive post-processing and plotting capabilities. LIBRA can execute problems of.over-250,000
degrees of freedom, on computers configured with 256MB of available memory *and 20'GB of hard disk
drive space. The program contains both Gaussian and iterative solvers.

Program Solution Procedures:

-Linear and nonlinear static analyses m //""\
-Analysis of axisymmetric (2D) structures with non-symmetrc loads

-Linear buckling analysis

Modal analysis by Lanzcos, subspace, and vectoriteration methods

Dynamic integration using modal coordinates

-Linear and nonlinear direct dynamic integration

-Modal response solution

-General sub-sectioning capabilities

-Steady-state and transiigneapt dt transfer analyses

LIBRA Element Library: d

Straight and cud beam elements

Triangular and quad plate an-d-shell elements

Doublq curved, 8-noode shell''element

_ Coni n curved-axisymmetric (2D) shell elements

Standard and-hierarchical'2D and 3D elements
Plane stress,'plate, and shell composite elements

2.10.5.2 Verification Problems

The following is a LIBRA Finite Element Analysis Program and Verification Problems report, from
<Structural Mechanics nalysis, Inc.
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2.10.5 LIBRA Finite Element Analysis Program and Verification Problems 

2.10.5.1 LIBRA Finite Element Analysis Program 

LIBRA is an efficient, general-purpose, finite element method program applicable to static, dynamic, and heat 
transfer analyses of structural systems. The program contains a comprehensive element library, and more 
than 20 solution algorithms. In addition, LIBRA has a fully integrated editor for model generation, as well as 
comprehensive post-processing and plotting capabilities. LIBRA can execute problems ot..·over ... 250,000 
degrees of freedom, on computers configured with 256MB of available memory and 20'GB of h~d disk 
drive space. The program contains both Gaussian and iterative solvers. 

Program Solution Procedures: 

_Linear and nonlinear static analyses A 
_Analysis of axisymmetric (20) structures with non-symmetr.ic loads 

_Linear buckling analysis A ~ 
_Modal analysis by Lanzcos, subspace, and vector iteratioFl~ethodj 

O .. . " did" /\ "-...../ _ ynamlc integration uSing mo a coar Inatjs 

_Linear and nonlinear direct dynamic iftegration 

_Modal response solution ~ ~ 
_General sub-sectioning capaoilities . r---J 
_Steady-state and transientlleat~r1sfer analyses 

LIBRA Element Library: /u 1. V 
Straight and carved beam elem~ 

- ~ v " ... / 
_Triangular and qU~ plate ~d-sheJ!$lements 

_Ooubly-cuNed, 8-node shell el.>ment 

. c~c and ~,aXis~r.netric (20) shell elements 
-\ ~ ~v . 
_Sta\ard~hierarchical' 20 and 3D elements 

_Plane,\ress, (at~n{shell composite elements 

o 

2.10.5.2 Verification PVems 

I T-~Wing\i~bIB~Finite Element Analysis Program and Verrrication Problems report, from 
(StructoraW'naJYfus, Inc. 
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Structural Mechanics Analysis, Inc.

1.0 Introduction

This report describes the GE Vallecitos Nuclear Center Libra Finite Element Analysis
Program verification. The Libra verification consists~of three items: the original
verification report, Reference 1, the verification program Libra Verification.Exe and
associated verification problem files, and this report. A Libra verification can'be perforrmed
at any time by executing the program Libra Verification. This program executes all of the
verification problem files, and tabulates the results in the text file Verificatian.txt. The,../\ .\

Libra Verification program and problem files are installed on the Libra Applicationc)--
< 11Directory as part of the Libra installation. The output file, Verification.txt, is,also located

on the Libra Application Directory.

The original Verification report, Reference 1, documents a number of the verification

problems, including all of the thermal verification prc1bems. The thermmaLverification
problems in Reference 1 were updated in Reference la. Pis report encompases both
References 1 and la. All of the verification problems executed by Libra-Verification are
described in this report, however the theoretical solutions of-the-original verification
problems are given in Reference 1, and are not contained in this report. The theoretical
solutions for all verification problems not imReference 1 -"e givel'in this report.

The verification program, Libra Verification, executes 24 problem files. These problems• /-/ 7 ./ .\ •IP
cover a wide spectrum of Libra capabilitiesand include all significant types of analyses
and elements used at the GE Valleoitos facility. Theprogram compiles the results in two
ways. For each verification problem, th• program presents a table comparing the Libra
solution values with-the theoretical values. In addition, since the Libra and theoretical
values are not necessarily-the same, the program generates a table comparing the current
verification results with the expected values. The expected values are not theoretical
vdlues, but Libra values from a certified verification.

V
The, e ofth e Libra program is such that no permanent executable exists. Rather, a
new executable is formed wvhenever the solution or element type changes from the
preceding\appication. To establish the program status, the verification program generates
PaNlist oýf of Libra subrVoutines on the file Verification.txt. The verification status of any
, LLibra subrout•in~ecan then be established comparing it with the listing in Verification.txt.

This report-isstructured around the verification problems. Each problem is presented in a
separate&section. Each section specifies the problem input data file, and the Libra solution
and element types used in the problem. In addition, each section contains a description of
the problem, a description of the Libra model, and the theoretical or comparative solution.

0
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1.0 Introduction 

This report describes the GE Vallecitos Nuclear Center Libra Finite Element Analysis 
Program verification. The Libra verification consists, of three items: the original 
verification report, Reference I, the verification program Libra _ Verification.E;.e and 
associated verification problem files, and this report. A Libra verification can/be performed 
at any time by executing the program Libra_Verification. This program extcutes'a~ of the 
verification problem files, and tabulates the results in the text file Verificat'ian.txt. The 
Libra_Verification program and "problem files are installed on the pfua Application 
Directory as part of the Libra installation. The output file, V erificatioll. txt, ~'als~located 
on the Libra Application Directory. 6 ~ ~ 
The original verification report, Reference I, documents a number 0fthe verification 
problems, including all ofthe thermal verification probfems."Fhe the~aLv~rific.ition 
problems in Reference I were updated in Referen6e lao ~his rePort encompass~ both 
References I and lao All ofthe verification problerbs executed by Libra-Verification are 
described in this report, however the theoreti8H~~ution?orthe-original verification 
problems are given in Reference 1, and ate not corltained in this rep6rt. The theoretical 
solutions for all verification problems not ~eference ~givert in this report. 

The verification program, Li~QP, ~~~s ~bleni fIles. These problems 
cover a WIde spectrum of~IJ:jra capabIhtIestand mclud.e all sIgmficant types of analyses 
and elements used at the GE Van'ioit6s facility. ~rogram compiles the results in two 
ways. For each verification Pro~lem, tl:leprogral!)/presents a table comparing the Libra 
solution values with,the theoretical valu)s. In addition, since the Libra and theoretical 

/" "" . values are not necessarily-the same;.the p,gram generates a table comparing the current 
verification resttlts w.ith the ~Gted )alues. The expected values are not theoretical 
values, but Libd,\lu\ilim a certified verification. 

~he,sC:rre ofthefi~p~ such that no permanent executable exists. Rather, a 
ne&\ executahle~ for.med whenever the solution or element type changes from the 
pr~ce~in~p~li~at'i~n\J0~stablish the progra~ sta~, the verifica~ion ~rogram generates 
a11st o~a1l0f1..lbra sllbroutmes on the file VenficatIon.txt. The venficatIon status of any 
~ibr;sbbrotitin~cglI(t:hen be established comparing it with the listing in Verification. txt. 

T~'is,dructured around the verification problems. Each problem is presented in a 
separat~section. Each section specifies the problem input data file, and the Libra solution 
and\l~£ent types used in the problem. In addition, each section contains a description of 
the problem, a description of the Libra mode~ and the theoretical or comparative solution. 
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Additional Problem

Main23, Element 10. Sample problem in Last-A-Foam Manual, "Rigid Poly-
urethane Foam for Impact and Thermal Protection," pgs. 2-3. 30 ft drop of
700 lb cylinder onto 5 in thick Last-A-Foam disk. Quarter disk modeled by
STIF10 elements. From curve on pg. 3, for 3712 foam,

g = impact force / weight = 2820*78.5/700 = 316.2

0

L OE+05

9. 5OE+04

9. 0OE+04

B. 50E+04

8. 00E+04

7. 50E+ 04

7. OOE+04

6. SOE+04

6. 00E+04

5.50E+04

5.O0E+04

4. 50E+04

4. ONE+04

3. 50E+04

3. ODE+04

2. 50E+04

2.00E404

1. 50E+04

1. OOE+04

5. 00:+03

0.00 +00

I ..... .. ..........

6.3x10 4 in-lb

5.5x10 4 lb

oL1 0 .. 07 ..-.

displacemoent (in)

•D

From Libra force and energy curves for 1/4 model,

U = 700x30x12/4 = 6.3x10 4 in-lb
P = 5.5x104 lb.
g = 4x5.5x10 4/700 = 314.3

Difference = 100x(316.2-314.3)/314.3 = 0.6%

• 

• 
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Additional Problem 

Main23, Element 10. Sample problem in Last-A-Foam Manual, "Rigid Poly
urethane Foam for Impact and Thermal Protection," pgs. 2-3. 30 ft drop of 
700 lb cylinder onto 5 in thick Last-A-Foam disk. Quarter disk modeled by 
STlFlO elements. From curve on pg. 3, for 3712 foam, 

g = impact force I weight = 2820*78.5/700 = 316.2 
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6.00E+04 
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displacement (in) 

From Libra force and energy curves for 114 model, 

U = 700x30x12/4 = 6.3x104 in-Ib 
P = 5.5x104 lb. 
g = 4x5.5x104/700 = 314.3 

Difference = 1 00x(316.2-314.3)/3 14.3 = 0.6% 
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0
Problem 1

Input Data File: VER PROB. 1

Libra Routines: Solution Type12, Elements 32 & 34

Description of Problem

A 0.03 m long carbon resistor is comprised of a 0.001 m radius gray.
micanite thermal conductor with inside radius 0.001m and outside r;
watt heat through conductor is convected to surrounding air at 3100
state temperature at outside of graphite core.

k(graphite) = 0.1 W,/m/Z(0
k(conductor) - 0. 1(W/mQKO

h(air)= 17.0W/in/Kl' J
Dcpoo",,o

Description of Model\

through resistor elements.

Theoretical Solution

The theoretical 1.

4
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Problem 1 

Input Data File: VER _PROB.1 

Libra Routines: Solution Type12, Elements 32 & 34 

Description of Problem o 
A 0.03 m long carbon resistor is comprised of a 0.001 m radius grap~core, and a 
micanite thermal conductor with inside radius O.OOlm and outside ~adius .()0588'in. 0.4 
watt heat through conductor is convected to surrounding air at~31 00 I0Dete~ne s~adYT 
state temperature at outside of graphite core. 'v 

. k(graphite) = 0.1 w/6i1(Ko 
k(conductor) = O.l(W/m;!2/KO 

h(air)=17.0W/tn/ KO 

h" I . 
. Q=O.4"~ 

Description of Model ~ ~ 
Axisymmetric model of both resistor-and conductor'.~vmput through resistor elements. 

Theoretical Solution ~ () ~ 
The theoretical solUtion is presented in Reference 1. 

V 
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Problem 2

Input Data File: VERPROB.2

Libra Routines: Solution Type 12, Elements 32 & 34

Description of Problem

A 0.03 m long carbon resistor is comprised of a 0.001 m radius graphil
micanite thermal conductor with inside radius 0.00 lm and outside radi
watt heat through conductor is convected to surrounding air at3 100 K.
state temperature at outside of graphite core.

k(graphite) -- 0.1 W/IKo
k(conductor) = 0. 1 W/nIM/K

h(air)= 1 7.0OW/hin/K
D roA\Wt M

Description of Model • .. -

at inside of conductor.

Theoretical Solution

The theoretical 1.

5
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Problem 2 

Input Data File: VER _PROB.2 

Libra Routines: Solution Type 12, Elements 32 & 34 

Description of Problem 

A 0.03m long carbon resistor is comprised ofa 0.001 m radius grap~core, and a 
micanite thermal conductor with inside radius O.OOlm and outside ).adius .d0588fu.0.4 

watt heat through conductor is convected to surrounding air at .. 0J3 ... 1. 00. ~etenriine stea~-
state temperature at outside of graphite core. . 

k(graphite) = 0.1 W/~KO 
k(conductor) = O.lpv/mQIKO 

h( air)= lIQW Ip1l1(0 
. Q=O.4"~ . >, 

Description of Model ~ ~ 
Axisymmetric model of conductor only. Heat input'by convection at inside of conductor. 

Theoretical Solution ~ <J Q V 

The theoretical so ution is presented in Reference 1. 

V 

5 
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Problem 3

Input Data File: VERPROB.3

Libra Routines: Solution Type 12, Elements 32 & 34

Description of Problem

A 0.03 m long carbon resistor is comprised of a 0.001 m radius gra
micanite themal conductor with inside radius 0.001 m and outside rý
watt heat through conductor is convected to surrounding air at 3100

state temperature at outside of graphite core.

k(graphite) = 0.1 ,/I K'
k(conductor) = 0. 1 XJ/m2/K°

h(air)= 17.0W/im/ 0I

Description of Model

Axisymmetric model of
conductor.

loads at inside of

Theoretical Solution

The 1.

6
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Problem 3 

Input Data File: VER _PROB.3 

Libra Routines: Solution Type 12, Elements 32 & 34 

Description of Problem 

A 0.03 m long carbon resistor is comprised ofa 0.001 m radius grap~core, and a 
micanite thema1 conductor with inside radius O.OOlni and outside fadius .OoB88 in. 0.4 
watt heat through conductor is convected to surrounding air at\J31 0° .I0nete~ne stead~-, ~ 

state temperature at outside of graphite core. ' 

k(graphite) = 0.1 W/~KO 
k(conductor) = O.l(v/~!2/KO 

h(air)=17.0W/tni KO 
/r, " \ 

Q=O .4",\\ I 

Description of Model ~ 
Axisymmetric model of cOnduWat input-by thermal loads at inside of 
conductor. < () V 

Theoretical Solution ~ 

The theoretical,/o~~presented'in Reference 1. . 

V V 
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Problem 4

Input Data File: VERPROB.4

Libra Routines: Solution Type 12, Elements 32 & 34

Description of Problem

A 0.03 m long carbon resistor is comprised of a thermal conductor'
0.001m and outside radius .00588 m. 0.4 watt heat through conduci
surrounding air at 3100 K. Determine steady-state temperature at in

k (conductor) = 0. 1 W/m2/K,

h(air)= 17."OW/m/'K 0

Q=0.4W

Description of Model

Axisymmetric model of resistor. Heat-applied lements. Cnvecl

Theoretical Solution W--

elements at surface.

7
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Problem 4 

Input Data File: VER _PROB.4 

Libra Routines: Solution Type 12, Elements 32 & 34 

Description of Problem o 
A 0.03 m long carbon resistor is comprised of a thermal conductor<wIili'inside radius 
O.OOlm and outside radius .00588 m. 0.4 watt heat through conduct0r iscoi1v~ct~ to 
surrounding air at 3100 K. Determine steady-state temperature at inside,of conductor. . 

. (~ k (conductor) = 0.1 W?J1i/IK:. 
h(air)=1 7.0W/mtKo 

/ 
Q=O.4 W 

Description of Model . 0 r:--o _ . . 
AxIsymmetnc model of reSIstor. HeatapPhea~eirien\ C~nvectIon elements at surface. 

Theoretical Solution . /0 ) .. ~ 
The theoretIcal solutIon IS presentea'm Ref~ 

7 
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Problem 5

Input Data File: VERPROB.5

Libra Routines: Solution Type 12, Elements 32 & 34

Description of Problem

Determine transient response of 1/32 in copper wire at 300'F

hwater = 15.0 BtU/hr/ft2/OF
kcopper = 216.0 Btu/hr-in-t F

Pcopper = 0.091
Ccopper = 558.0 B Ft9 m

Description of Model

Axisymmetric model of wire, with

Theoretical Solution

The theoretical solution is Lresente,

8
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Problem 5 

Input Data File: VER PROB.5 

Libra Routines: Solution Type 12, Elements 32 & 34 

Description of Problem 

Determine transient response of 1/32 in copper wire at 300"F immeAwater~ OO~ 

hwater = 15.0 BtuIhr/fl2/oF \ V 
kcopper = 216.0 BtuIhr-in_oF 

. pcopper = 0.091 Ib/in~1 . . / 
ccopper = 558.0 BtuJlbm-oF 

Description of Model ~s 
Axisymmetric model of wire, with convecli~mentsc~ 

TheoreticalSolution . &_~".V 
The theoretIcal solutIon IS presentWReference . 

V 
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Problem 6

Input Data File: VERPROB.6

Libra Routines: Solution Type 12, Elements 32 & 34

Description of Problem

Determine transient response of 1/32 in copper wire at 300'F ii

hair = 2.0 Btu/hr/ft2/°F
kcopper = 216.0 Btu/hr-in-0 F

Pcopper = 0.091 lb/in'

Ccopper = 558.0 B mF\I

Description of Model

Axisymmetric model of wire, with.

Theoretical Solution

Tos/The theoretical solution is presente•

9

• 

• 

• 

Structural Mechanics Analysis, Inc. 

Problem 6 

Input Data File: VER _PROB.6 

Libra Routines: Solution Type 12, Elements 32 & 34 

Description of Problem o 
Determine transient response of 1/32 in copper wire at 3000 P immer~air at 00° 

hair = 2.0 Btu/hr/ff/oF 
kcopper = 216.0 Btu/hr-in_oF 

pc opper = 0.0911b/inl 
. . ccopper = 558.0 BtuIlbm,.°P 

Description of Model ., ~ L .~. 
AXISymmetrIc model of wrre, WIth convectIon elements-a~ 
TheoreticalSolution . CJ ~ . l-
The theoretIcal solutIon IS presen~ef~nce J 

V 

9 
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Problem 7

Input Data File: VERPROB.7

Libra Routines: Solution Type 12, Elements 32 & 34

Description of Problem

Concrete wall initially at 1000 F has one side exposed to hot gas
insulated. Find temperature distribution through wall when temp
reaches 500'F. Heat transfer coefficient at xposed side is, h =,5.(

Description of Model .

Two dimensional model of wall, with a convective/element at or

Theoretical Solution

The theoretical solution is presented jnefere-ce 1.

10

Structural Mechanics Analysis, Inc. 

• Problem 7 

Input Data File: VER _PROB. 7 

Libra Routines: Solution Type 12, Elements 32 & 34 

Description of Problem 

A . 
Concrete wall initially at 100° F has one side exposed to hot gas at<1'600o'and other~ide 
insulated. Find temperature distribution through wall when temperarure at iIlsulated side 

" reaches 500"P. Heat transfer coefficient at xposed side is, <~ Btu/lirJft'FF. 

DescrilltionofModel ~ .~~ 
Two dimensional model of wall, with a convective element at one surface. 

Theoretical Solution . 0 
The theoretical solution is presented inReference 1. 

() • 

• 
10 



Structural Mechanics Analysis, Inc.

Problem 8

Input Data File: VERPROB.8

Libra Routines: Solution Type 12, Elements 32 & 34

Description of Problem

Steady-state heat conduction. A furnace has a two layer wall, with
and k2=0.8 Btu/hr/ft 2/°F. The temperature inside the furnace is 300
conduction at the outside wall is h = 2.0 Btu/hr/ft 2/°F. Find steady-
through wall.

Description of Model

Two dimensional model of wall, with a convective element at one

Theoretical Solution

The theoretical solution is presented in Reference 1.

11
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Problem 8 

Input Data File: VER _PROB.8 

Libra Routines: Solution Type 12, Elements 32 & 34 

Description of Problem 

Steady-state heat conduction. A furnace has a two layer wall, with k~BtuIl1r!:ft2/0F 
"v"- ""and k2=0.8 Btu/hr/f!?/oF. The temperature inside the furnace is 3000~F. The surface 

conduction at the outside wall is h = 2.0 Btu/hr/f!?/oF. Find stea.~dy.-stat&tempe~tures 
through wall. . . 

Description of Model . . ~ 
Two dimensional model of wall, with a convective ~!ement at one slliface. 

Theoretical SOlution.. . ~~"'J •...... . 
The theoretIcal solutIon IS presenteam Reference 1. .. 

.() 

11 
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Problem 9

Input Data File: VERPROB.9

Libra Routines: Solution Type 1, Element 9

Description of Problem

Long cylinder under internal pressure. Determine

Description of Model

Theoretical Solution

12
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• Problem 9 

Input Data File: VER PROB.9 

Libra Routines: Solution Type 1, Element 9 

Description of Problem 

Long cylinder under internal pressure. Determine radial displacemenl~ri'd hoop,stress. 

Description of Model . 

Axisymmetric model of cYlindel/~Ode quads. 

TheoreticalSolution . < () S 
The theoretlcal solutlon 1S prese~e I. 

• 

• 
12 
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Problem 10

Input Data File: VERPROB. 10

Libra Routines: Solution Type 1, Element 9

Description of Problem

Long, cylindrical tube with axisymmetric, radial pinch at center.
longitudinal bending stress at pinch.

Description of Model

Axisymmetric model of cylinderýus ing8-node ds. Half of sti
with symmetric boundary conditions in longitudinal djction.

Theoretical Solution

The theoretical soution-is-pese ented in Reference 1.

(and load) modeled

13
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• 
Problem 10 

Input Data File: VER _PROB.lO 

Libra Routines: Solution Type 1, Element 9 

Description of Problem o 
Long, cylindrical tube with axisymmetric, radial pinch at center. Find~ximum 
longitudinal bending stress at pinch. 

Description of Model 

'. Axisymmetric mode 1 of CYlinder~0de quads. Half of structure (and load) modeled 

with symmetric boundary ('iit\? :ll~teefion. 
Theoretical Solution ~ \ ~ 

The theoretical sefutKm-is, resented7llce 1 . 

• 
13 
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Problem 11

Input Data File: VERPROB. 1I

Libra Routines: Solution Type 23, Element 3

Description of Problem

Collapse of a cylindrical ring, 1 in long, 2.485 in outside
Cylinder compressed between two unyielding surfaces.

E = 29.5x10 psi
Ep= 1.0 x 10' psi

vO = 0.3
cyy = 45000 si

* shell elements. Half of cylinder modeled with symmetric

e for this problem. FEA solution is checked against test
Reference 1.

14
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Problem 11 

Input Data File: VEILPROB.ll 

Libra Routines: Solution Type 23, Element 3 

Description of Problem o 
Collapse of a cylindrical ring, 1 in long, 2.485 in outside diameter, 0185'in waf~ickn'esz. 
Cylinder compressed between two unyielding surfaces. \ V 

. E=29.5x 106 psi 
Ep= 1.0 x 106 psi 

v=0.3 

Description of Model\) 

3D<~O~O~ of triangular shen elements. Half of cylinder modeled with symmetric 
boundary conditions V . 

Ghe~tiC~~ 
~fie:etic~olution is available for this problem. FEA solution is checked against test 

l~ ~ ./RC: 1 Ven'll1 e.erence . 

14 
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Problem 12

Input Data File: VERPROB. 12

Libra Routines: Solution Type 8, Element 16

Description of Problem

Elastic bending of a 10 in radius, cantilever tube, 1 in wall
100 lb concentrated load at free end. Find deflection at loa,

E = 28.0 x 106 psi
r = 10.0 in
t=I1.Oin

100 lb

yrhmr6tric structure with nonsymmetric loading. 8-
de'l the tube, and only the first cosine mode used in the
node i for mode n is given by,

360
f pi(0) " cos(nO) -rdO

0

node I. For a concentrated load Q at 0 = 0,
function at 0 = 0,

360
Pi  f Q • Ao- cos(nO).rd0= Q

0

15
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Problem 12 

Input Data File: VER_PROB.12 

Libra Routines: Solution Type 8, Element 16 

Description of Problem 

Elastic bending of a lOin radius, cantilever tube, 1 in wall thickness;1()O,in long 'With a", 
100 Ib concentrated load at free end. Find deflection at load and str),ss 3 In from fV 

E = 28.0 X 106 psi 
r = 10.0 in 
t = 1.0 in 

tootb L(J ~ 
.~ "" ( 
\) 1 "0 < 

Description of Mod €I 

T b b d · (1 ~d . . . h . I d' 8 u e en mg IS ana ~ze .as an aXI~ymmetnc structure Wit nonsymmetnc oa mg. -
node, solid elem\nts :ir~sedto model the tube, and only the first cosine mode used in the 

ruml~is~ ililli Jrn\:~~~a;~;(:: I ~:s:::e ~~~ given by, 

o 

~Pi(e) ~the circumferential load at node I. For a concentrated load Q at e ~ 0, 

a~ L1'o~~iraC-delta function at e = 0, 

V 360 

Pi = f Q . L10 . cos(nS) . rdS = Q 
o 

15 
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0
Problem 12 - Cont'd

Theoretical Solution

Assuming the deflection shear correction for a cylindrical cross-section is the
rectangle, from Reference 2, pg. 175, and Reference 3, Page 72, Table I, Case

6 = (P.L 3 / 3EI). (1 + 0.98.D2 /L 2)
I rt.r 3.t =3141.59

P = 1000 lb
L =200 in

E 28.0 psi
r=10.0Oin

6= 0.030315. 1.01 . 0.030618 in

a=MM-c/J= 1000.197.10/3,141.59 =627.7 psi

16
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Problem 12 - Cont'd 

Theoretical Solution 

Assuming the deflection shear correction for a cylindrical cross-section is the ~a~a 
, rectangle, from Reference 2, pg. 175, and Reference 3, Page 72, Table I, Case 110 

0= (P.L3 
/ 3EI) . ( 1 + 0.98.D2/e) 

3 • 
1= 1H ·t = 3141.59 

P = 1000 1b 
L = 200 in 

E = 28.0 psi 
r=10.0in ~ 

0= 0.030315· 1.01 (0.0\0618 ~ 

cr = M·c / I = 1000.197.1~141.j)9 = 627.07 psi 

16 
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Problem 13

Input Data File: VERPROB. 13

Libra Routines: Solution Type 1, Element 7

Description of Problem

Elastic deflection of a 5 in radius, 0.025 in wall tickness tube, 50 in l
radial load of 15.9 lb/in (total load 500 lb). Determine deflection and
load.

E=28.0x 106 psi

v= 0.3
r=5.0 7

2'
/

/ ~N PU ~/\
/

'.7

)

ze'd as an axisymmetric structure with symmetric loading. 2-node,
d to model the tube. In this analysis, the load at node i is given by,

360
Pi = Jpi(0)" rdO

0

Half of structure (and load) is modeled with symmetric boundary conditions.

17
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Problem 13 

Input Data File: VER PROB.13 

Libra Routines: Solution Type I, Element 7 

Description of Problem 

Ela~tic deflection of a. 5 in radius, 0.025 in wall tic~ess tube,. 50 in<l6ni'bza di~ributed 
radtalload of I5.9lb/m (total load 500 lb). Determme deflectIon and hoop stress urt,der .. ~ 
~~ , , ~ 

E = 28.0 X 106 psi 
y= 0.3 
r= 5.0 

t = 0.025 

~~:\ 
\> ::v 

D~KMOdel 
'Pb\b~d·····~I\:1 . . ·h ·1 d· 2 d 
.I'U e ~n mg~.,ma· yzeu as an aXIsymmetnc structure WIt symmetnc oa mg. -no e, 
,shell:eleme~ts are-Js~d to model the tube. In this analysis, the load at node i is given by, 
~ ," \' 360 

~ ~ Pi = f Pi (e) . rde 
o 

Halfofstructure (and load) is modeled with symmetric boundary conditions. 

17 
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Problem 13 - Cont'd

Theoretical Solution

The solution is given in Reference 3, pg. 170.

X = 4 ' 3(1-v 2) / r2.t 2 = 3.63538 in
8 = p-r2-k / 2E-t = 0.0010333

CH = p.r-, / 2t 5786.4 psi

18
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Problem 13 - Cont'd 

Theoretical Solution 

The solution is given in Reference 3, pg.170. 

A = 4" 3(1-v2
) / r2·t2 = 3.63538 in 

8 = p·r2·A / 2E·t = 0.0010333 
crH = p·r·A / 2t = 5786.4 psi 

18 
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Problem 14

Input Data File: VERPROB. 14

Libra Routines: Solution Type 2, Element 9

Description of Problem

Inelastic deflection of a thick, cylindrical shell under internal pre:
deflection at inside of cylinder for 16 dN/mm2 and 18 dN/mm2.

E = 2.1 x 10' dN/mm2

v=0"3 /

Ep=0.0
(Ty = 24.0 dN/mm 2

r(inside) -1000 mm
r(outside)/-="290q.0 mm

-d "th 8-node plane strain elements. 900 cylinder segment modeled with
qary conditions at both ends.

ition

uis problem is given in Reference 4, pgs.262-263 in graphic form. From
262,

forp= 16 dN/mm2 , 6= 0.185 mm
forp= 18 dN/mm2 , 6 = 0.265 mm

19
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Problem 14 

Input Data File: VER YROB.14 

Libra Routines: Solution Type 2, Element 9 

Description of Problem 

Inelastic deflection of a thick, cylindrical shell under internal pressur{I)etermine 
deflection at inside of cylinder for 16 dN/mm2 and 18 dN/mm2. 

Description OfM'Odel\/ . 

CYl~r~eled \.ith 8-node plane strain elements. 90° cylinder segment modeled with 
\ ~ b ~ \ d' \ b h ds syrmpetry~uaJY cvtlons at ot en . 

<lTheO~icJSOltlt~ . 

.~ - \ v ~16n~this problem is given in Reference 4, pgs.262-263 'in graphic form. From 

RlV2, pg. 262, 

for p= 16 dN/mm2, 

for p= 18 dN/mm2, 

19 
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Problem 15

Input Data File: VERPROB. 15

Libra Routines: Solution Type 9,, Element 9

Description of Problem

Elastic response of a spherical cap shell with simple supports unde
applied external pressure. Determine the maximum and minimum
occurrence during period 0 - 0.0007 sec.

E=10.5 x10 6 psi

p = 2.45 x lO0 lbbsec 2/I

t

8-node axisymmetric elements.

s problem is given in Reference 4, pgs. 421-422, in graphic form. From
422,

@ t = 0.00037 sec,
@ t = 0.00055 sec,

6 = 0.090 sec
6 = -0.050 sec

20
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Problem 15 

Input Data File: VER_PROB.15 

Libra Routines: Solution Type 9, Element 9 . 

Description of Problem Q 
Elastic response of a spherical cap shell with simple supports undef/~ntaneously 
applied external pressure. Determine the maximum and minimum deflecti~" acit~mes 0; 
occurrence during period 0 - 0.0007 sec. V 

E = 10.5 x 106P31 

v=O.3 / 2) 
p = 2.45 X 104 Ibi sec2/,in4 

r(inside) = 22.Q7 in 
A .\ 

t ='O.4'I"m 
a(,,26.676 

12 = 600 psi 

Description of MOd~ 
V 

sp~cal~mod~ed with 8-node axisymmetric elements . 

. \~~V· . Theoretical Solution . ~\V . 
'A::solution for this problem is given in Reference 4, pgs. 421-422, in graphic form. From 

. " "'-. > FIgure I0,~pg. 422, . 

@ t = 0.00037 sec, 
@ t ~ 0.00055 sec, 

20 

8 = 0.090 sec 
8 = -0.050 sec 
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Problem 16

Input Data File: VERPROB. 16

Libra Routines: Solution Type 4, Element 9

Description of Problem

Find fundamental period of a spherical cap shell simply-supported

E = 10.5 x 106 psi
v=0.3

p = 2.45 x 104 lb-sec4
r(inside) = 22.2/7 in

a =

Eigen pairs determined by the

-e 4, pg. 421,

T = 0.55 x 10-3 sec

21
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Problem 16 

Input Data File: VER PROB.16 

Libra Routines: Solution Type 4, Element 9 

Description of Problem 

Find fundamental period of a spherical cap shell simply-supported at1base. 

E = 10.5 X 106 psi 
v=0.3 

p = 2.45 X 104 Ib-sec3l1in4 
/ 

r(inside) = 22.271 in 
t = 0.41 ~ 

\ 

a=26~ < 
~ 

Description OfM~ 

Spherical cap ideJ~ith 8,:-tiQ.deaX'isymmetric elements. Eigen pairs determined by the 
Lanzcos,method. '·V··' ". 
/~ 

THeoretical Solution 

\,~.~ .. 
. . The~ penoVen ill Reference 4, pg. 421, 

T = 0.55 X 10-3 sec 

21 
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Problem 17

Input Data File: VERPROB. 17

Libra Routines: Solution Type 2, Element 3

Description of Problem

Inelastic bending of an elastic - perfectly plastic,
uniform lateral pressure. Find load correspondinj
plate.

E = 10.92 x 106
v =0.3
Ep 0.0(

Solution interpolated firom displacements at

given in Reference 4, pgs. 370-371 in graphic form. From

D = E-t3 / 12(1-v 2) = 1000 psi
MP = ayYt 2/4 = 4.0 in-lb

w = 0.06 in
100.w-D/Mp-L2 = 15

q-L2/Mp = 22.5, q = 0.90 psiFrom Figure 9.8:

22
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Problem 17 

Input Data File: VER PROB.17 

Libra Routines: Solution Type 2, Element 3 

Description of Problem 

. Inelastic bending of an elastic - pe~ectly plastic, SimPly-supported(~e plate~der . 
uniform lateral pressure. Find load corresponding to a displacement'of 0.01Nn at c~ter o~ 
plate. V 

. . ') "',,~ " . . ~ L ___ ><9 
Description of Model :\ ~ 
Plate modeled ~ t~shell eleQ}ents. Solution interpolated from displacements at 

two load steps. \ V· 
The0~I'Solution . 

A ~lutidlJ.'fo~is,p~blem is given in Reference 4, pgs. 370-371 in graphic form. From 
Figt!f~~ .8~pg.~71, V . . 

. 3 2 . 
. D = E·t 112(I-v ) = 1000 pSI . 

From Figure 9.8: 

Mp = cry·t2/4 = 4.0 in-Ib 
w = 0.06 in 

100.w·DlMp-L2
= 15 

q-L2lMp = 22.5, q = 0.90 psi 

22 
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Problem 18

Input Data File: VERPROB. 18

Libra Routines: Solution Type 2, Element 13

Description of Problem

Inelastic bending of an elastic - perfectly plastic, simply-su]
uniform lateral pressure. Find load corresponding to a dispi
plate.

E = 10.92 x 106
v=0.3

(y= 1
L-'

from displacements at two

given in Reference 4, pgs. 370-371 in graphic form. From

D = E-t3 / 12(1-v 2) = 1000 psi
Mp = cy.t 2 /4 = 4.0 in-lb

w = 0.06 in
100.w.D/Mp.L 2 = 15

from Figure 9.8: q.L2/Mp = 22.5 q = 0.90 psi

23
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Problem 18 

Input Data File: VER PROB.18 

Libra Routines: Solution Type 2, Element 13 

Description of Problem o 
Inelastic bending of an elastic - perfectly plastic, Simply-supported(s~re~late~nder 
uniform lateral pressure. Find load corresponding to a displacement'of 0.06"in at G~ter 0) 
plate. V 

~'-~~t ~, 
til ~ '-(;? 

Description of Model ~ ~ 
Plate modeled ~~ll,elements. Solution interpolated from displacements at two 

. load steps. \ \) V 

Theor~-l Solution 

A ~~tii>n~';mis p~~ is given in Reference 4, pgs. 370-371 in graphic form. From 
Fl~e~.~pg, 37~ . 

~
v . D=E.e/12p-v2)=1.000p~i 

Mp = cry·t 14 = 4.0 m-Ib 
w=0.06 in 

100.w.DlMp.L2 = 15 

. from Figure 9.8: 

23 
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Problem 19

Input Data File: VERPROB. 19

Libra Routines: Solution Type 5, Element 4

Description of Problem

Modal analysis of cantilever steel beam, S-5xl0, 20 ft long, 50 lb/I
first three frequencies.

E = 28.0 x 106 psi
L = 240.0 in
17= 12.3 i4"I1y = 1.22" in/'

J =0. 114 in

a=2.94 in 2
w '-o,50.O lb/t

p =50.0 / (12-2.94.386.4) = 0.010 l',b01-sec/

Z-displacements fixed along entire beam. Eigen-
iteration.

5, pg. 313, Figure E18-2,

o), = (1.875)2. •/EI / pL4 = 10.899 rad/sec

(o2 = (4.694)2. -IEI / pL4 = 68.020 rad/sec

(03 = (7.855)2. -!EI / pL4 = 191.29 rad/sec

24

Structural Mechanics Analysis, Inc. 

Problem 19 

Input Data File: VER_PROB.19 

Libra Routines: Solution Type 5, Element 4 

Description of Problem o 
Modal analysis of cantilever steel beam, S-5xlO, 20 ft long, 50 lb/ft/teight. Determine 
fIrst three frequencies. 

E = 28.0 X 106 psi 
L= 240.0 in 
lzz = 12.3 in4 
lyy = 1.22 n{4 

. J=0.114fu4 
" .12 A'72.94m 

/, 'I 
w~O.O lb/ft 

P ~ 50.0 / (l2.2.94.386~.01>llJoS<lJlin 

() " "fixed 

\/ 
Desc~'ofModel 
Be~ m~del~ith ~O SnF4 elements. Z-displacements fIxed along entire beam. Eigen-

. d' \ ~d b"S \( . . parrs etennmevuu-space IteratIon. 

~::al ~lution 
~~ . 

From Reference 5, pg. 313, FIgure E18-2, 

V . 
C01 = (1.875)2. -VEl I pL 4 = 10.899 rad/sec 

CO2 = (4.694)2. -VEl I pL 4 = 68.020 rad/sec 

24 
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Problem 20

Input Data File: VERPROB.20

Libra Routines: Solution Type 3, Element 3

Description of Problem

Modal analysis of thin, square plate, two adjacent edges fixed,
Determine first three frequencies.

E = 28.0 x 106 psi
v= 0.3

t = 0.025 in/

Eigen-pairs determined by vector iteration.

1-23, Table 61.3,

0, = 6.96. 'ID/pL4 = 16.45 hz

(2 = 24.1 • ./D/pL 4 = 56.65 hz

(03 = 26.8. 'ID/pL4 = 63.00 hz

25
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Problem 20 

Input Data File: VER _PROB.20 

Libra Routines: Solution Type 3, Element 3 

Description of Problem 

Modal analysis of thin, square plate, two adjacent edges fixed, other/(w&€dges~fr~~. 
Determine fITst three frequencies. ' 

Description of Mode 1 

Beam modeled ~ith~11aish~11 elements. Eigen-pairs determined by vector iteration. 
/~ \Vb7~ 

The\t~bl>:\ ) 
Ffo~feren~. 61-23, Table 61.3, --4 . 

(OJ = 6.96· -V D/pL = 16.45 hz 

CO2 = 24.1· -V D/pL 4 = 56.65 hz 

(03 = 26.8· -V D/pL 4 = 63.00 hz 

25 
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Problem 21

Input Data File: VERPROB.21

Libra Routines: Solution Type 2, Elements 1 & 8

Description of Problem

Determine contact force between a steel sphere and the bottom flatsfurface of a
cylinder due to a displacement at the top of the cylinder. The cylinder radi1s\Is
in, and height is 0.006 in. The sphere radius is 0.125 in. The specified displacer
5.0x10-5 in, E = 28.0 x 106 psi and v = 0.3 for both cylinder and'sphere.

-7

Description of Model

The cylinder and sphere are
are connected with gap prm
and sphere is determined iit
model the sphere in order to
and sphere.

Theoretical Sohltion

This pr'blem is a form of thi
Reference 7.on n.\376. So

ýith STIF8 axisymmetric elements, and
y, the contact area between the cylinder
Ynode and element generator is used to
nt between the nodes on the cylinder

0

crtz€ontact problem. A theoretical solution is given in
equation 222 for P,

\6,21.23 .3•p2/E2.R, P = E 4R. (6/1.23)3

K E = 28.0 x 106 psi
R = 0.125 in,

6= 5.0x10-5 in,
P = 2.5657 lb.

26
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Problem 21 

Input Data File: VER _PROB.21 

Libra Routines: Solution Type 2, Elements 1 & 8 

, Description of Problem 

Determine contact force between a steel sphere and the bottom fla~s~e of a's~eel 
~ylinder ~ue t~ a displ~cement at the top ?ft~e cylin~er. The cyl~de~~di~'iz 0.00~0084> 
In, and heIght IS 0.006 ID. The sphere radIUS IS 0.125 ID. The specIfied (iIsplacement iSV 
5.Ox1O-5 in; E ~ 28.0 X 106 psi and v ~ 0.3 fur both CYlinder~J-SP~ 

o \~ .. 
Description of Model /\ ' 

The cylinder and sphere are moaeled-separately with STIF8 axisymmetric elements, and 
are connected with gap sprmg elefue~~. In'this-way, th~ontact area between the cylinder 
and sphere is determined iit,the solution. A special n6de and element generator is used to 
model the sphere in order to ~sure proPe?angnm(~~t between the nodes on the cylinder 
and sphere. ~ .~ , 

Theoretical SOfutiOll\2 '--.... V 
This pfoblem is ~orm ofthe--Hertz contact problem. A theoretical solution is given in 
Reference 7~on pg\376. Solving equation 222 for P, 

. \§,)1.23 3 -JP'/E'.R, . P ~ E . -JR· (ii/1.23)3 . 

E = 28.0 X 106 psi 
R= 0.125 in, 

8 = 5.0xlO-5 in, 
P = 2.5657 lb. 

26 

• 

• 

• 



Structural Mechanics Analysis, Inc.

Problem 22

Input Data File: VERPROB.22

Libra Routines: Solution Type 11, Element 13

Description of Problem

Elastic buckling of thin, square plate under uniform edge
simply-supported on three sides, free on forth side.

E = 28.106 psi
v = 0.25

L = 10.0 in/
t =0.025 In

P0 = 2.5 lb/jin

slellele'rnedt. The entire plate is modeled with equal and
ýng edges x=0, and x=10. Edges x=0, x=10, and y=0 are
0 1s-fr'ee. The Libra solution gives the problem eigenvalue, X,
by, (r-=X"po/t

is problem is given in Reference 8, pgs. 360-362. From
Table 9-2 on page 362,

ccr = k 7r 2D / b2"t
k = 1C440 (a/b = 1)

D = E-t3 / (1-v 2) = 3.8382 lb-in
b= 10.0 in
t =0.025 in

acr= 221.0 psi

27
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Problem 22 

Input Data File: VER _PROB.22 

Libra Routines: Solution Type 11, Element 13 

Description of Problem 

Elastic buckling of thin, square plate under uniform edge compressio~ad, po. Plate 
simply-supported on three sides, free on forth side. 

E = 28.106 psi 
v = 0.25 

L = 10.0 in 
t = 0.025 in 

I 

Po0 in ~ 

~~lC /.() ~L 

DeScriptionOfMOde~ ~ 
The plate is m~led\bY: quad sfielLelement. The entire plate is modeled with equal and 
opposite compr~ssion\l~>along edges x=O, and x=10. Edges x=O, x=IO, and y=0 are 
fixed ill,"~irectio\ ed~( y= Mfis-,ffee. The Libra solution gives the problem eigenvalue, A, 
and'fhe buck-ling load is gilen by, O"cr = A . po / t . 

h
\ ~IS~l ., \ ~) 

l' eoretlca '-!. 0 uttol1 V 
"T~re~~ltif~m for this problem is given in Reference 8, pgs. 360-362. From 
Equ'itle)ll(j) ana Table 9-2 on page 362, 

'ZJ 
O"cr = k . 1[2·D / b2·t 
k = It440 (alb = 1) 

D = E·e / (l-v2
) = 3.8382Ib-in 

b= 10.0 in 
t = 0.025 in 

O"cr = 221.0 psi 

27 
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Problem 23

Input Data Files: VERPROB.23a, VERPROB.23

Libra Routines: Solution Types 3 &14, Element 1

Description of Problem

RMS response of a two degree of freedom, spring-mass system to
spectra. Problem given in Reference 9. Determine the laY, RMS fo

m, = 2.0 lb
k, = 50000 lb/in

m2 = 1.0 lb
k2 = 180000 lb

@ 10 hz, G2/hý =

@ 300 hz G2hZ =I

@ 20009_j \G, 2/hz =I

Jes, and two spring elements in series. The mass is
3 is fixed. The two system modes are determined
)B.23a. The combined response is determined using

ues,'• used in the combined response solution are determined from the
terence 9, pgs 53-54, and the approximation for the maximum complex
given in Reference 10, pg. 44, Equation 2-17.

Q = 1/24
Q, = 28.8 g, 41 = 0.01736
Q2 = 43.2 g, L2 = 0.01157

Theoretical Solution

From Reference 9, pg. 56b, Prn, = 109.3 lb

28
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Problem 23 

Input Data Files: VER _PROB.23a, VER _PROB.23 

Libra Routines: Solution Types 3 &14, Element 1 

Description of Problem o 
A 

RMS response ofa two degree of freedom, spring-mass system to wPSD'acceleration 
spectra. Problem given in Reference 9. Determine the 10', RMS foice at th2base. 

ml = 2.0 lb 

kl = 50000 Ib%?1/in 
m2 = 1.0 lb 

k2 = 180000 lb 
@ 10 hz, G2;hl; = O.~O 
@ 100 hz'<JG~~ = 0.200:7 
@ 300 hz G2;lli = 0.200 

@2oo0 hz, ~ 0).605 

Ml~Kl 102 &2 

,/ ----.. ~ 

DeSCnptionOfMddel~ . .. . . 

The LIbra mOd~1 consIsts,of three nodes, and two spnng elements m senes. The mass IS . 
specifi7d for nod~s 1 ah9/2, a9d~& 3 is fixed. The two system modes are determined 
usn:g/M~3 witB\the file/VER _PROB.23a. The combined response is determined using 
MAIN 14 With~file VER PROB.23. 

M~1~ing Val\i~(used in the combined response solution are determined from the 
,problern,dat~\in~efefence 9, pgs 53-54, and the approximation for the maximum complex 
fi\;qne~ns;;-given in Reference 10, pg. 44, Equation 2-17 .. 

Theoretical Solution 

Q = 1I2~ 
QI = 28.8 g, ~I = 0.01736· 
Q2 = 43.2 g, ~ = 0.01157 

From Reference 9, pg. 56b, Prms = 109.3 lb 

28 
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Problem 24

Input Data File: VERPROB.24

Libra Routines: Solution Type 19, Element 9

Description of Problem

Determine the viscoplastic deflection of a thick, cylindrical shell u
Find the radial deflection at inside of cylinder after 1, 2, 3, 5 and 7
behavior is that of a Maxwell fluid with n = 0, and fluidity parame

E=2.1 x 104 dN'
v 0.3

Ep O.O0
ay= 24.0 dN/n

P0=,
r(i

90' cylinder segment modeled with
at both ends.

1 for this problem is given in Reference 4, pgs.312-313 in graphic form. From
l1, pg. 313,

@ I day, 6 = 0.132 mm
@ 2 days, 6=0.135mm
@ 3 days, 6=0.137mm
@ 5 days, 6=0.139mm
@ 7 days, 6=0.140mm

29
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Problem 24 

Input Data File: VER PROB.24 

Libra Routines: Solution Type 19, Element 9 

Description of Problem Q 
Determine the viscoplastic deflection of a thick, cylindrical shell uncl&'irttemal\P-re

V
Ssure, 

Find the radial deflection at inside of cylinder after 1, 2, 3, 5 and 7 &.ys. The,shell 
behavior is that ofa Maxwell fluid with n = 0, and flUiditypaFa~meter~o.OOilaay. 

E = 2.1 X 104 dN/mrn2 

~:~30( 
O'y = 24.0 dN/mrri2 

/'- . 1 2 
Po = /Y4 dN/rnm 

r(inside) = 10mb mm 

Luts~~onh\ 

'" .(,,~ @J.~ .v 

. >-. '-", > 
/C. V V 

(' ~ \ 
Cyl'inder\modeled with 8-n0de plane strain elements. 90° cylinder segment modeled with 

< 
\. \ ~ d" \ d'l'· b h ds s~~trY\U0,~~Lary~0p. ltIons at ot en . 

~ ~ \"'./ . 'EheoretIcal S0lutI0n 

. A~~odhis problem is given in Reference 4, pgs.312-313 in graphic form. From 
F~e 8;11, pg. 313, 

V @1 day, (5=0.132mm 
@ 2 days, (5 = 0.135 mm 
@3 days, (5 = 0.137 mm 
@ 5 days, (5 = 0.139 mm 
@ 7 days, (5 = 0.140 mm 

29 
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Additional Problem

Main23, Element 10. Sample problem in Last-A-Foam Manual, "Rigid Poly-
urethane Foam for Impact and Thermal Protection", pgs. 2-3. 30 ft drop of
700 lb cylinder onto 5 in thick Last-A-Foam disk. Quarter disk modeled by
STIF1O elements. From curve on pg. 3, for 3712 foam,

g = impact force / weight = 2820*78.5/700 = 316.2

1.00E+05

9.50E+04

9.00-E+04

8. 50E+04

B.00+E04

7.50E004

7.00E+04

6.500E+04

600. O.04

5.50E+04

5. 00,E04

4. 50E+04

4. 00E04

3.SOE+04

3.000,04

2. 50,E04

2.009404

1.50E+04

1. OOE+04

5.001+03

0.00400

i ... .. .i .. .. ... . ....
- 6.3x10 4 in-lb

5.5x104 lb 4

4 . .......

Enerc
...... .... ... En r

last-a-foamn manual saxple problex

- Force

...... ...... .....

o o C 0+ 0 0 0 0+ 0 *fl

o N U) N N N N N

C N C 0 - .1 .0 N N

displacement (in)

From Libra force and energy curves for 1/4 model,

U 700x30x12/4 = 6.3x i04 in-lb
P = 5.5x10 4 lb.
g = 4x5.5x10 4/700 = 314.3

Difference = 100x(316.2-314.3)/314.3 = 0.6%

Structural Mechanics Analysis, Inc. 

Additional Problem 

Main23, Element 10. Sample problem in Last-A-Foam Manua~ "Rigid Poly
urethane Foam for Impact and Thermal Protection", pgs. 2-3. 30 ft drop of 
700 lb cylinder onto 5 in thick Last-A-Foam disk. Quarter disk modeled by 
STIFIO elements. From curve on pg. 3, for 3712 foam, 

g = impact force I weight = 2820*78.51700 = 316.2 
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9.50.+04 

9.00£+04 
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1.0 Introduction

The Alpha-Omega Services (AOS) Safety Analysis Report (SAR) applies to four radioactive
materials Type B cask configurations. These four cask configurations are designated by their
relative size as AOS-025, AOS-050, AOS-100, and AOS-165. Configuration AOS-025 is

approximately 25% the size of configuration AOS-100, configuration AOS-050 approximately
50%, and configuration AOS-165 approximately 165% in comparison to the AOS-10Oiraodel. The
following provides a description of the Libra post-processors used to perform the structural and
thermal analyses to support the preparation of the SAR for the four AOS cask/model)s

Notwithstanding the scaled nature of the four configurations, the therrmral andstress an alyses
•~/ \- \ \

for the four models are not scalable. Rather, an independent set of a/nalyse-s'is required for each
model. While the analyses are not scalable, the finite element models used in the analysesare
largely scaled, although there are significant differences between\models, Partic'ularly between
model AOS-165 and the others.

Almost all of the thermal and stress analyses in the SAR are based'on application of the•I I \_. 1X_,
Structural Mechanical Analysis, Inc. (SMA) Libra finite element program.-The Libra program has
been used by GE-Hitachi Nuclear Energy Americas,, LUC ("GEH" )-for-a number of years, and was
used in the licensing of the Model 2000 Type\B transport packaging. SMA has proprietorship of
the Libra program, as a result, SMA was able to develop sophisticated post-processing tools
integrated with the Libra program, that facilitated the AOSNanalyses.us ic, fiit e m nt od l, sic o
The majority of the SAR analyses permi use of-axisymmetric, finite element models, since or
the majority of load cases the cask, loading, and boundary conditions are axisymmetric. As a
result, four axisymmetric models were developed-corresponding to the four cask
configurations, and thee models are the cornerstones of all the finite element analyses in the
SAR. For load cases such as-drop and transport, where assumptions of axisymmetric loading
and boundary conditions are.not appl'iable,'3D finite element models are used. These 3Dt\,

models are generated\from\the axisymmetric models by rotation of the model. In this way,
there is a well-defined relationship between elements in the axisymmetric and 3D models, and
this relationship allows combining stress resultants from the two models.

The two-U.S. Nuclear Regulatory Commission (NRC) documents that govern the analyses
included inthke SAR re Regulatory Guides 7.6 and 7.8. Reg. Guide 7.6 defines the allowable
stresses f6r~nuclear shipping casks, while Reg. Guide 7.8 defines the required loading conditions
and load combinations. Further, Reg. Guide 7.6 specifies allowable stresses in terms of
membrane and bending stresses, or more generally stress resultants. Stress resultants are not a
direct output of finite element analyses. For the detailed models used in the AOS analyses,
forming stress resultants involves identifying and integrating element stresses across a number
selected cask cross-sections. This is an arduous and time consuming task. In addition, NRC Reg.
Guide 7.8, which defines the load combinations that must be meet, presents additional difficult
tasks for analyses based on the finite element method.
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1.0 Introduction - Cont'd

Two major post-processing programs were developed to facilitate evaluation of stress
resultants and stress combinations required by NRC Reg. Guides 7.6 and 7.8. The first, PmPb,
forms the stress resultants required by Reg. Guide.7.6, while the second, CmbLds, forms the
load combinations required by Reg. Guide 7.8. The methodology and application of these
programs are described in detail in this report. The solution process for all of the four-cask
configurations involves first finding stresses corresponding to a set of basic loadconditions\, and
then finding the stress combinations. For thermal loading conditions, one or more,th-rmal)
solutions must be found before solving for stresses. After determining load'case stresses, stress

A \ /

resultants are formed by application of the PmPb post-processing program. The PmPb program
generates files containing stress resultants for the basic loading condctionsAfter all of theS\ \ \ N
loading conditions have been run, and corresponding files of stress resultants generated by
PmPb, The CmbLds program is executed. The CmbLds program reads the files generated'by
PmPb, forms the required combinations, and compares the combined stresses to the
allowables in Reg. Guide 7.6. This entire process is automated by a WindowsCommand
program, RunAOS. A section of the RunAOS batch prog am is shown in Appendix F.

V

"I

4

• 

• 

• 

1.0 Introduction - Cont'd 

Two major post-processing programs were developed to facilitate evaluation of stress 
resultants and stress combinations required by NRC Reg. Guides 7.6 and 7.8. The first, PmPb, 
forms the stress resultants required by Reg. Guide 7.6, while the second, CmbLds, forms the 
load combinations required by Reg. Guide 7.8. The methodology and application of these 
prog~ams are described in detail in this report. The solution process for all of the foun:ask 
configurations involves first finding stresses corresponding to a set of basic load/&mdition~)and 
then finding the stress combinations. For thermal loading conditions, one o~rr(ore'fh~mal 
solutions must be found before solving for stresses. After determining load'c~se stresse7stress 
resultants are formed by application of the PmPb post-proces~ing program. Tne PmPb Rrogram 
generates files containing stress resultants.for the basic loading condftion~fte>all of tt1e,\ 
loading conditions have been run,and corresponding files of stress re'sbltants)ene'?ated 9-Y 
PmPb, The CmbLds program is executed. The CmbLds program1eads thefiles geAerat~cYby 
PmPb, forms the required combinations, and compares the t'ombiried stres~s to ~he 
allowables in Reg. Guide 7.6. This entire process is au~m1ted"by. a wi'ndows1Comh,and 
program, Run_ADS. A.section of the Run_ADS batch progrlam is SAo~n(jiX F. 

4 



2.0 PmPb Post Processor Program

The PmPb program forms the stress resultants referenced by Reg. Guide 7.6. The PmPb is a

suite of three programs: PmPbData, PmPb, and PmPb3D. Each of these thee programs is

described below. All three programs use the input file PmPb.in, which lists the elements at each
model cross-section where stress resultants are evaluated. A sample PmPb.in file is shown in

Appendix A.

The cross-sections on which PmPb operates are shown in Figures 1 and 2. Figure 1,shows the
cross-sections for model 165, and Figure 2 shows the cross-section for models 025N056, and\ /
100. Model 165 has 25 stress cross-sections, while models 025,050, and\100 have 22 stress
cross-sections. The larger number of cross-sections for model 165 is due tothe \split out~er\shell.
The elements comprising the cross-sections shown in Figures 1 and 2 are defined on the
respective input data file PmPb.dat. The 165 cask axaymmetnrc, and threedimensional'finite
element models are shown in Figures 3 and 4, respectively. /

2.1 AOS Input Load Case designations

AOS Libra input'data files all have designations starting with-LCnnn, where nnn is a three digit

load case number; and ending with suffix mmm, where mmm is a th ee digit model number.
For example, the input file for thermal load case,101, model 025-is,/LC101.025. Additional file
description is entered following the load case number, witha hyphen preceding the entry. For
example LC11-2500-UPDATE.02-ation for input file for thermal load case 101,

2500 watts, updated.

AOS load case numbers define the type of'loadinginvolved in the load case. Load cases

numbered 101-199 aretherrmal loadings. Load cases 201-299 are pressure or other
axisymmetric normal loadings. Load cases 30,1-399 are accident condition loadings. The load
case types are used by the CmbLds program to determine allowable stress for load
combinations.

2.2 Pmpb;ýataP~rogram

PmPbData proggrým determinies the geometry data for the PmPb program, and stores this data
o n the.file PmrPb.dat. This geometry function is separated from the PmPb program for
efficiency', as it needs to be performed only once for each model. PmPbData must be executed
immediately following an execution of the Libra program, as it uses Libra output. The program
reads Libra model geometry data from binary file Tape9, and generates the geometric data

required to~form membrane and moment stress resultants for each stress cross-section. This

data is written to-the file PmPb.dat, and is utilized by both PmPb and PmPb3D.

5

2.0 PmPb Post Processor Program 

The PmPb program forms the stress resultants referenced by Reg. Guide 7.6. The PmPb is a 
suite of three programs: PmPbData, PmPb, and PmPb3D. Each of these thee programs is 
described below. All three programs use the input file PmPb.in, which lists the elements at each 
model cross-section where stress resultants are evaluated. A sample PmPb.in file is shown in 

Appendix A: ~ 

The cross-sections on which PmPb operates are shown in Figures 1 and 2. Figure l/sh6ws the 
cross-sections for model 165, and Figure 2 shows the cross-section for mod~ls 025;056, an'd 
100. Model 165 has 25 stress cross-sections, while models 025,050, aod'100have 22 st:~ss 
cross-sections. The larger number"of cross-sections for model 165 is11'ue t~H~ iplit out€r,shell. 
The elements comprising the cross-sections shown in Figures 1 and 2 ~e defined o~t~e ) 
respective input data file PmPb.dat. The 165 cask aXiSymmetr;iC'a~hr~'\merisional'finite 
element models are shown in Figures 3 and 4, respectively. ~ 

2.1 AOS Input Load Case deSignations (l 
ADS Libra input"data files all have designationsitarting with renno, where nnn is a three digit 
load case number; and ending with suffix mrfl"m, whe~e mmm is a thJife digit model number. 
For example, the input fil~ for thermal load caie,101, mOdielO25'iS(LC101.025. Additional file 
description is entered following the loa~~u~b~r, with~ hyphen preceding the entry. For 
example LC101-2500'UPDATE./i{t()he-designation fozinl3-ut file for thermal load case 101, 

2500 watts, updated. _ ~ ~ V 

ADS load case numbers define the type of~g-il'IVolved in the load case. Load cases 

nu.mbered ~01-199 a~e1n-~r:~ loadihgZ' LO)d>cases 201-2~9 are pres.s~re or o~her 
aXisymmetric norma"lloadmgs. toad cases 301:-399 are accident condition loadmgs. The load 
case types are used by th\em~LdS 'Progr:a¥to determine allowable stress for load 
combinations. V 

/~ 
2.2 PmPbData Program 

1"'-'Pbbat~r~~'mines the geometry data for the PmPb program, and stores this data 
~n theJileF>h\Pb.dat. 1"~"iigeometry function is separated from the PmPb program for 

efficieric""Y.:--as it nee~s to be performed only once for each model. PmPbData must be executed 
im~diat~IYJc>lIoW~g an execution of the Libra program, as it uses Libra output. The program , , " 

reads Lib~ mJdel geometry data from binary file Tape9, and generates the geometric data 
required to,form membrane and moment stress resultants for each stress cross-section. This 
data is written tothe file PmPb.dat, and is utilized by both PmPb and PmPb3D. 

5 

• 

• 

• 



2.3 PmPb Program

The PmPb program generates files of membrane and bending stress resultants for
axisymmetric loading conditions. The program utilizes the geometry data on the file PmPb.dat,
the cross-section elements defined on PmPb.in, and Libra stress data on the binary file Tape8.
PmPb generates output files labeled LOADCASE.nnn, where nnn is the load case number. For
each LCnnn file there is a corresponding LOADCASE.nnn file. A typical output file genferated by
PmPb is shown in Appendix B. Output files list maximum principal stress, and membrane and
bending stress for each cross-section. The PmPb program must be executed ir/medm-i'ely
following execution of a Libra stress run.

2.4 PmPb3D Program

The PmPb3D program generates files containing membrane and moment stress sultants for
3D loading conditions. The program utilizes the geometry data on the file PmPb.dat, cross-

A\ ,section element data on the file PmPb.in, and Libra stress output on the binary file Tape8. All/ .\ /
AOS 3D models are generated from axisymmetric models. As a result, each element along a
meridian corresponds to a element in the corresponding axisymmetric-moddl. PmPb3D finds
the stress resultants for each element along a meridian, andoutputs maximum values on the
LOADCASE file. Stress combinations involving axisymmetric and 3D load cases conservatively
combine maximum meridian 3D values with axisymmetric values.-The output of PmPb3D is the
same as PmPb, and a typical file shown in Appendix B.

2.5 GroupAllow Program <

The GroupAllow program finds maximum temperatures at cross-sections where stress
resultants are evaluated'and interpolates temperature-dependent, allowable stress data to
find the allowable cross-section stress corresponding to these maximum temperatures. This

pr mis executedonlybrthermal load cases, and is executed after a Libra thermal solution.\ "\" /.
The GroupAllow program ge9nerates files ALLOWABLES.nnn, where nnn is load case number,
and the file is ssubseque'ntly used'by the CmbLds program. A typical GroupAllow output file is
shown inApendix C. \ (
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As described in Section 2.3, The PmPb program generates stress resultant files
LOADCASE.nnn, where nnn is the load case number. The CmbLds program forms load
combinations using these files, and also determines the allowable stresses against which the
combined stresses are compared. A typical CmbLds.in file is shown in Appendix D.

The load case number nnn in the file name LOADCASE.nnn defines the type of Io/aading, as
described in Section 2.1. LOAD CASE.nnn files list both membrane and bending stress for each• - .. . . / . -,\

stress cross-section. The ALLOWABES.nnn files, described in Section 2.5, specify allowable/
stresses for thermal loadings. Based on all this information, the Cmbl_ds p!rogram determines
the maximum combined stress, the minimum allowable stress, and the minimum margin\ of

safety at all stress cross-sections. The maximum stresses and minimum~allowables are output
N \ /on the file CmbLds.out. A typical output section generated by/CmfbLds is shown in\Appendix E.

The table in Appendix E lists the combined stress, aanowadble~stress, and minimum margins of
safety for each cross-section. The overall minimum margin of safety is listed/at the end of the

table.
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4.0 AOS Files

The AOS input and output data files, PMPB verification files, and Libra Program files are
contained on a single CD. The folders on this disk are listed below, and the following sections
describe the contents of these folders.

aos-25 Input data files for AOS cask Model 025
aos-50 Input data files for AOS cask Model 050
aos-100 Input data files for AOS cask Model 100
aos-165 Input data files for A0S cask Model 165n

aos-165-2500 Input data files for AOS cask Model',65, 2.500 watts

PMPBVerification Verification report for post-processors
Source Post-processors source co•'e

aos-25-out Output files for AOS cask Model 025
aos-50-out Output files for A'6S 'Cask Model 050
aos-100-out Output files for 1AOS 'ask ModeriooI I ---
aos-165-out Output files for AOS cask-Model 165
aos-165-2500-out Outputfiles for OS cask Model 165, 2500 watts

drop-25 Files for AOS cask Model 025 30'drop analyses
drop-50 Files~for AOS cask Model 050 30' drop analyses

drop-100 Files for AOS-cask Model 100 30' drop analyses
drop-165 FilIes for AOS casik-Model 165 30' drop analyses

4.1 Input Data Files

The five input data foldersaos-25 ... aos-1-5-2500, contain all files required to run the Libra
\ \ -> /

stress and thermal analyses\for thefive~cask models. After establishing the Libra program (see
Section 4.,there is a two step process for executing Libra analyses and post-processing
programs for a ca'sk model: 1)(copy the entire contents of an input data folder onto the
Libra.app ,or Libra.app sub-folder, directory; 2) execute the batch program RUN_AOS.

All input dataisdýinEnglish units. For thermal problems temperatures are in degrees F, energy in

Btu and6,Ingth in inches. For structural problems loads are in lb, moduli in lb/in2, and length in
inches.

Libra executions may take several hours. Output from the Libra runs and post-processors
consist of a series of text files labeled LoadCase.nnn, where nnn represents the load case
number, and a file labeled CmbLoads.out. The LoadCase.nnn files contain the Pm and Pb
stress measures at the monitored cask cross-sections for the individual load cases. The
CmbLoads.out file contains the load combination results, including margins of safety for all
combined load cases.
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stress measures at the monitored cask cross-sections for the individual load cases. The 
Cmb_Loads.out file contains the load combination results, including margins of safety for all 
combined load cases. 
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4.2 PMPB Verification Files

The PMPBVerification folder contains both a report and a verification problem for PMPB and
CmbLoads post-processors. The verification problem is a simple flat-top cylindrical shell under
pressure and thermal loads. The stress resultants as two shell cross-sections are determined
analytically, and by the PMPB and Cmb_Loads post processors. The two sets of results are
shown to compare well.

A folder containing a set of verification problems for the Libra program, with/emphasison the/ /

AOS problem types, is established with installation of the Libra program (see Section,4.5). The
Source folder contains the Fortran source codes for the six post processing programs used in
the AOS Libra analyses.

4.3 Output Data Files

The AOS-25-out ... AOS-165-2500-out folders contain s/lected'output fromthe individual Libra

load case analyses (see Section 2.1). Each folder contains the LOAD._CASE file (see Section 2.4),
The ALLOWABLES file (see Section 2.5), and the Libra output file (TAPEd6)for each input data
file. The extensions on LOADCASE, ALLOWABLES, and TAPE6-files-are the same as the input file
extension.

4.4 Files for 30' Drop Analyses

The four drop analysis folders, drop-25 ... dlrop:-6-5, ontain input and selected output files for
the 30' head-on, side and cg/corner drop analyses. Each folder contains files for a single model,
and for the three drop analyses. The output files are plot files for force-energy curves, model
displacement, and mode[stress. The file names have -force,- disp, or -stress to indicate content.
File names containing -cold are plots for -40' F thermal conditions, all other files are for 75' F.

The same Libria input data file/can be used for all three drop orientations, with non-applicable
orientation data\commented out by an asterisk in column 1. All of the plot files are BMP format
files, and may be viewed by means of the MS Paint program. The displacement and stress files
are for displacement fields close to, but not necessarily at maximum values.

<The drop-s165 fol~der also contains the Libra input data file slap-down.t5 for slap-down analysis.
This file is specifically for AOS model 165 cask, but is easily adapted to other cask models by
chan ging the model structure dimensions and contact stiffness values. Contact stiffness values,
are takn fro'rn, the 30' side-drop analyses.
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5.0 Libra Installation

Libra installation files are contained in the Libra64 folder. The Libra Program is installed by
executing the SETTUP program on the Libra64 folder. The SETUP program will request names
for Libra Program and Application directories. Libra program files reside on the Program
directory, and problems are executed from the Application directory or sub-directories. Default
folder names are Libra64 for the program directory, and Libra.app for the application-directory.

X NThe SETUP program will also prompt for installation of the 64-bit version of Libra. The 64-bit
version should be installed only if the host operating system is 64 bits.

On Vista operating systems it may be necessary to set permission for rutning Script files before
executing the Libra SETUP program. The following steps establish permission.:

go to Control Panel
click on User Accounts A ) f
click on Turn user controlcnl or off
uncheck user account control

After the Libra SETUP program is completed, the iribra program-ean be executed from the Start
menu, or from the Command line in the Libra application folder. The AOS files are organized to
run from the Libra Command line. To access theLibra Command-line, left click on the Libra
Desktop icon. To then execute a Libra-input file, at the Command prompt enter,

Libra infput file output-file/>

If output file is omitted, the default file name is TAPE6. After a Libra execution, the model can
be viewed by enteringH4PLOm at the comma'nd prompt, and stresses viewed by entering
STRSPP. Both HPLOT/and STRSPP-are menu driven.

To execute a set of AOS analyses nthe/distribution disk, say \aos-25, read the entire contents
of \aos-25 onto the application directory (or sub-directory), then enter run aos at the
Command/prompt.'This executes the batch program run aos, which executes all of the files and
post-processors\for A.S Model 025. Output will be contained on a set of files labeled
Lo/a-Case),nn\,>ad onthe fiile Cmb Loads.out (see Sections 2.3 and 3.0).

Libra installation establishes a folder labeled Verification. This folder contains-a number of
verificatio'nproblems for Libra elements and solution procedures. The thermal problems, and
several•of th~estructural problems are directly applicable to AOS analyses. In total, the
verification~problems in this folder encompass all of the Libra elements and solution procedures
applied in the AOS analyses. The verification files described in Section 4.2 address the post-
processors used in the AOS analyses, and.are an adjunct to these Libra verification problems.
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Appendix A. Typical PmPb.in File

The following is a typical PmPb.in file listing elements at each stress cross-section. For ease of
viewing, cross-section entries are not confined to one line, and blank lines separate entries. In
the actual file all section entries are on one line, and there are no blank lines.

1957,1958,1959,1960,1961,1962,1963,1964,1965,2146,21
2151,2152,2153,2154,2155

552,904,905,906,907,908,909,910,911,912,1587,1588,15
1593,1594,1595, 1596

348,349,350,351,352,353,354,355,356,507,508,509,510,
516

4587,4591,4595,4599

4572,4575,4578,4581

552,4553,4554,4555

4476,4477,4478,4479

4408,4409,4410,4411

4344,4345,4346,4347

4280,4281,4282,4283

4141,4150,4159,4168, 4177,<4186,419,5

4133, 4142, 4151, 4160,4-6, 4178, 4187

4212,4215,4218,4,221"-.

4214,4217

5218,5

5,

51 69

5140,5 5149

5122, 5126, 5130, 5134

3001,3017,3033,3049,3065,3081,3097

3190,3208,3226,3244
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Appendix B. PmPb output file, LOADCASE.101

The following is the PmPb output file for load case LC1O1.025. The file lists maximum principal
stresses, and calculated membrane and bending stress at each section analyzed. Stresses are
listed in both English and metric units.

Load Case 101 - 10OF Ambient, Max Decay Heat

Stress (psi/MPa)

Location Sigma_1 Sigma_2 Sigma 3m-- -- -- - - -- --- - -, _ :__- _ '/
c /1 \ /M

1 1.2232E+01 -2.5191E+01 -1.8,387!E+00 3.742-3E'+01
8.4340E-02 -1.7369E-01 -1'2677E-02 2,.5803E-01 4

1.6225E+01 -3 .2962E+0!A-6 5 255E O 49187E+01 1

1.1187E-01-2'.2727E-201 -4\*-I4992E-02 3.3'913E-016

3 1.0870E+01 -2.33.8-2-E+01 -1 .1 7 4LE+OO 3.4252E+01 5
7.4943E-02 -1'/6122E-01 -7 7043E-03 2.'3616E-01 3X >2

4 6.2382E+0' /-2./3843E+0'2 -4.15"3,0,E+01 3.0081E+02 5
4.3011E-01 -1. 6439E+00 -2.86,634E-01 2.0740E+00 4

5 6.1432E+0\1-2.6905E+02 -1.ý2242E+02 3.3048E+02 5
4.2i'5-6.E-01 -1\'8550E\+00 -8.4406E-01 2.2786E+00 3

36 4 3E4+00 -r.>3-3 1\E+02 -1.5795E+02 1.4026E+02 1
4\4494E-0-2 -9.2256E-01 -1.0890E+00 9.6705E-01 1

/7\\-1.9,752ýE+0/-4.'972E+01 2.5928E+00 4.7697E+01 4
-136b\19E-@2 -3.4248E-01 1.7877E-02 3.2886E-01 3

8 -2.0037E, +00 -4.9648E+01 1.9949E-03 4.7644E+01 4
-1.381\5E-02 -3.4231E-01 1.3755E-05 3.2850E-01 2

9 1.9811E+00 -4.9582E+01 -5.2273E-01 4.7600E+01 4
-"1.3659E-02 -3.4185E-01 -3.6041E-03 3.2819E-01 2

\\ 10 -7.5888E+00 -6.6970E+01 1.0700E+01 5.9381E+01 1
-5.2323F.-02 -4.6174E-01 7 3772E-fl0 4 0Q42E-01 8

Pb

*.8177E+01
.0111E-01

. 0016E+02

.9059E-01

.3526E+01
*.6905E-01

*.9563E+02
*.1067E+00

*.2038E+02
.5879E+00

.6725E+02

.1532E+00

.3899E+01
0267E-01

.3457E+01

. 9962E-01

.1764E+01

.8795E-01

.2009E+02

.2802E-01

11 -1.6114E+01 -1.0104E+02 -5.3150E+01
-1.1110E-01 -6.9668E-01 -3.6645E-01

12 4.9440E+00 -1.1870E+02 -1.1938E+02
3.4087E-02 -8.1839E-01 -8.2311E-01

8.4930E+01
5. 8557E-01

1.2364E+02
8.5248E-01

v

7. 0193E+00
4.8396E-02

7.5796E+00
5.2260E-02
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Appendix B. PmPb output file, LOAD_CASE.101 

The following is the PmPb output file for load case LClO1.025. The file lists maximum principal 

stresses, and calculated membrane and bending stress at each section analyzed. Stresses are 

listed in both English and metric units. 

Location 

1 

2 

3 

4 

5 

6 

Load Case 101 - 100F Ambient, Max Decay Heat 

Stress (psi/MPa) 

:=~:::::= :=~::::~ :~~:~ 1: 
1.2232E+01 -2. 5191E+01 -1. 8,isiE+0~3. 742S-E101 
8 . 4340 E- 02 -1. 736 9E - 01 -1.<'267 7

L
-0 2 :2'~1 

1 .622 5E+ 0 1 - 3 .2 962E+<).-I""\6 .\525 5E'FOO ....... !.:918 7E+ 0 1 
1.1187E-01 -2'. 2727E-"01 -4'.~4992E-02 /913E-01 

1.0870E+Ol -2 .3}8.2.E~I.117~3 .4252E+01 
7.4943E-02 -1."6~E-Cy -"'7~43E)03 2.3616E-01 

6. 2382E+01~./3843E+0'2~15'3,9'E+01 3. 0081E+02 
4. 3011E-@\ -1 ~6.s3'9E+OO -2. 8'6,34E-01 2. 0740E+00 

6.1432E+01 ~.690~~42E+02 3.3048E+02 
4.2'3"%E-01 -1'>8550E)-O 0 -8.440 6E-01 2.278 6E+0 0 

(453\4~'>3~'~2 -1.5795E+02 1.4026E+02 
4)\49~~2 -9.225'6E-01 -1.0890E+00 9.6705E-01 

7 -1.9V52E+00~72E+01 2.5928E+00 4.7697E+01 
\ ./ 

~6~9E-@2 -3.4248E-01 1.7877E-02 3.2886E-01 

~. -2. O'O~'EJo -4. 9648E+01 1.9949E-03 4. 7644E+01 
" v . -1~~E-02 -3.4231E-01 1.3755E-05 3.2850E-01 

~
-~.9811E+00 -4.9582E+01 -5.2273E-01 4.7600E+01 
-1.3659E-02 -3.4185E-01 -3.6041E-03 3.2819E-01 

lO -7.5888E+00 -6.6970E+01 1.0700E+01 5.9381E+01 
-5.2323E-02 -4.6174E-01 7.3772E-02 4.0942E-01 

11 -1.6114E+01 -1.0104E+02 -5.3150E+01 8.4930E+01 
-1.1110E-01 -6.9668E-01 -3.6645E-01 5.8557E-01 

12 4.9440E+00 -1.1870E+02 -1.1938E+02 1.2364E+02 
3.4087E-02 -8.1839E-01 -8.2311E-Ol 8.5248E-01 

16 

Pb 

5.8177E+01 
4.0111E-01 

1.0016E+02 
6.9059E-01 

5.3526E+01 
3.6905E-01 

5.9563E+02 
4.1067E+00 

5.2038E+02 
3.5879E+00 

1.6725E+02 
1.1532E+00 

4.3899E+01 
3.0267E-01 

4.3457E+01 
2.9962E-01 

4.1764E+01 
2.8795E-01 

1.2009E+02 
8.2802E-01 

7.0193E+00 
4.8396E-02 

7.5796E+00 
5.2260E-02 



13 -1.3346E+01 -1.7829E+02 -2.9776E+01
-9.2016E-02 -1.2293E+00 -2.0530E-01

14 -1.2832E+01 -1.5680E+02 3.6799E+00
-8.8473E-02 -1.0811E+00 2.5372E-02

1.6495E+02
1 . 1373E+00

1.4396E+02
9. 9259E-01

8. 7679E+01
6. 0452E-01

9. 5911E+01
6. 6128E-01

0

15 3.4752E+02 -3.2306E+02 -3.0278E+01
2.3960E+00 -2.2274E+00 -2.0876E-01

16 1.2110E+02 -2.3963E+02 -7.8259E+01
8.3498E-01 -1.6522E+00 -5.3958E-01

17 5.3313E+01 -1.6483E+02 7.7898E+00
3.6758E-01 -1.1365E+00 5.3709E-02

18 1.3652E+01 -8.6978E+01 1.2149E+0,2
9.4130E-02 -5.9969E-01 8.3767E\/, 1

19 3.7352E+01 -1.4759E+02 9 9594E+01
2.5754E-01 -1.0176E+00 6.(8668E_01

20 2.5189E+01 -1 .9576E+02\\ 1 4 8 1E+00-
1.7367E-01 -1.3497E+'00 6,,Q0374E-02

21 6.6491E+00 -2.229-4E+00 -1.0467E+00
4.5844E-02 -1.,5371E'02 -7.2168 E-03

22 2.7655E+00C-1 -5235E+01 -3.09'61E+00
1.9068E-0'2 -I.Q,50/4E-01 -2.1-3,47E-02

6.7058E+02
4.6235E+00

1. 1.250E+03

3
2

.2
1

1

1i
.0442E+00

/3.1090E+02
2. 1436E+00

4. 1088E+02
2.8329E+00

-8.8785E+00
6. 1215E-02

6.0550E+00
4.1748E-02

01.8000E+01
1.2411E-01

4. 4221E+01
3. 0489E-01

17

13 -1. 334 6E+oi -1.7829E+02 -2.9776E+01 1.6495E+02 8.7679E+01 • -9.2016E-02 -1.2293E+00 -2.0530E-01 1.1373E+00 6.0452E-01 

14 -1.2832E+01 -1.5680E+02 3.6799E+00 1.4396E+02 9.5911E+01 
-8.8473E-02 -1.0811E+00 2.5372E-02 9.9259E-01 6.6128E-01 

15 3.4752E+02 -3.2306E+02 -3.0278E+01 6.7058E+02 1.1250E+03 
2.3960E+00 -2.2274E+00 -2.0876E-01 4. 6235E+0/~-:756s'E+00 

16 . 1.2110E+02 -2.3963E+02 -7.8259E+01 3.6074E/02 ~~l08E)02 
8.3498E-01 -1.6522E+00 -5.3958E-01 2.4 872Eo.-O 0 4,.0·47 8EA-0 0 

7 .78 98E+ 0 0 2 .1,g'l'sE~ 3 ~ 7~E+0 2 17 5.3313E+01 -1.6483E+02 
3.6758E-01 -1.1365E+00 5.3709E-02 1.<§)041E':pQO 2.6039,00 

18 1.3652E+01 -8.6978E+01 1. 2149E+0'2~1. 0~£+0~1 ~4-4E+02 
9.4130E-02 -5.9969E-01 8.3767ELcn 6,.938 2E\".0 1 1 . 04 42E+0 0 

-1.4759E+02 9~~E~1.~~5E.b2~.1090E+02 19 3.7352E+01 
2.5754E-01 -1.0176E+00 6.8668E-01 i~O 2.1436E+00 

20 2.5189E+01 -1. 957 6E+0}",9 .\1481iE'i-0.0---L20 95E+02 4.1088E+02 
1.7367E-01 -1.3497E+00 6~3074E-02 1.5-2-34E+00 2.8329E+00 

21 6.6491E+00 -2. 229.4E~. 0467~/a785E+00 6.0550E+00 
4.5844E-02 -1.~~E~8~ -9~168Es>03 6.1215E-02 4.1748E-02 • 22 2. 7655E+00\5235E+~~0%JE+00 1.8000E+01 4.4221E+01 
1.9068E-G'2 -1. Q~P-4E-01 -2.1-:14 7E-02 1.2411E-01 3.0489E-01 

• 17 



Appendix C. GroupAllow Program Output File

The following is the GroupAllow program output file for load case LC101.025. This file lists

maximum and average temperatures at each stress section, and the allowable membrane,
yield, and ultimate stress at these sections.

LOC Tmax Tave Sm Sy \Su
(degF) (degF) (ksi) /(ksi) (kki)

1 138.91 138.74 20.00o 30.0,0 70.0o0
2I 138.94 138.59 20.,00 30.00)) 70 00
3 138.62 138.37 2P.00 30,.00 7,0<00
4 139.15 139.13 20.00 30. o _o•70.00
5 139.61 139.54 20.00 3-.00 70.00
6 139.79 139.72 20.00 30-.00 70.00
7 140.04 139.89 20.00 30.0'0 70.00

8 139.99 139.85 20.00 30<9000 70.00
9 139.92 1'39.7)7 20.00 30.00 70.00

10 139.78 /139.64 20 .00 30.00 70.00
11 139.92 1'3ý9>66 20.0\0 ,30.00 70.00
12 140.3• I340.09 2'0-00 30.00 70.00
13 139.33 139.20 20.00 30.00 70.00
14 139.04 138."9\7 . 20.00 30.00 70.00
15 1-3&9.08\\ '139.03 200 30.00 70.00
16 13/9.•9 13,9:14 20.00 30.00 70.00
17 1i39.22 139.19 20.00 30.00 70.00
18 \1r3937 13Ž934 20.00 30.00 70.00
19 139,50 13,9.44 20.00 30.00 70.00

\20 140.26 "40.14 20.00 30.00 70.00
24 13 8 . 4Q 138.36 20.00 30.00 70.00

22 138.8Z. 138.76 20.00 30.00 70.00

18
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• 

The following is the GroupAliow program output file for load case LC10l.025. This file lists 
maximum and average temperatures at each stress section, and the allowable membrane, 
yield, and ultimate stress at these sections. 

Q 

LOC 

1 
2 
3 
4 

Tmax -----:a~~--------~~--------~~----~su 

(deg_F) (ksi) «kSi) (k~) " \ -~;~~;~ -~;~~;~ 20. oy ;~:;,~ ;~~91~ 
13 8 . 94 13 8 . 5 9 2 0 .,0 0 ~o . 00 70;00 
13 8 . 62 13 8 . 37 2 p. 0 0 3 (')'\, 0 0 '"JG . 0 0 
139.15 139.13 29.00 30. O'Q~70. 00 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

139.61 139'54~2?'00 30.00 70.00 
13 9 . 7 9 13 9 . 72 2 (i) • 00 30 . (')87 7 0 . 0 0 

'." / 

140.04 139.89 20.00 30/GYO 70.00 
13 9 . 9 9 13 J.-._8 5 2 0 . 0 O~JQ . 00 7 0 . 00 
139.92 Y39. 7:1'L20.00 30.00 70.00 
139.78/139.64 Z8~QQ 3.0 . .0.0 70.00 
139.92 v3Sl:66 20.8~ 30.00 70.00 

I': ~,.., /, ,,' 
14 0 . 3« 1~. 0 9 2'0-.,0 0 30 . 00 7 0 . 0 0 
139. 33~139 .to _______ 2~0 30.00 70.00 
139.04 138.9~ 20.00 30.00 70.00 
1--3.9 . 08 U 9 . 03) ,2 0 . 00 30 . 00 7 0 . 00 
13~~9" 13~.14 20.00 30.00 70.00 
1t3 9 . 2 2 --':"""13 9\J. 9 2 0 . 0 0 3 0 . 0 0 7 0 . 0 0 
\~ ~ v 
13~.31 13~~34 20.00 30.00 70.00 
139\;r5~ ~13'9. 44 20.00 30.00 70. DO 
14D.2~ {4D.14 2.0 . .0.0 3.0 . .0.0 7.0 . .00 
\38.40 138.36 2.0 . .00 3.0 . .0.0 7.0 . .00 
1~8.8a 138.76 2.0 . .0.0 3.0 . .0.0 7.0 . .0.0 

V 

18 



Appendix D. Typical CmbLds.in File

0
The following is a typical PmPb.in file. The first entry is the number of stress cross-sections. The
next set of entries is the load case numbers, and this set is terminated with a -1. The second
and last set of entries are the load combination numbers, and the combination load cases. Text
following entries is descriptive, and not used by the program

22
101
102
103
104
105
111
112
113
114
115
116
201
202
203
204
211
215
216
221
222
223
231
232
301
302

10OF
10OF

-20F
-40F
-40F
Fire
Fire
Fire
Fire
Fire
Fire

Ambient,
Ambient,
Ambient,
Ambient,
Ambient,
@ 30 Min,
@60 Min,
@90 Min,
@120 Min,
@150 Min,
@180 Min,

Max Decay Heat
Max Decay Heat, Max Insolation
Zero Decay Heat, Zero Insolation
Zero Decay Heat, Zero Insola/•on

Max Decay Heat
1475F Ambient, Max De cay Heat

100F, Max Decay HeatMax Insolation\ . \ . \
100F, Max Decay heab,Max Insalation

/ \l
100F, Max Decay Heat,Max Insolat.i/on
100F, Max Decay, Heat,Max Insolation,100F, Max Decay1 Healt,Max I'nsolati-o/n

Maximum Internal Pressure,,/\30 psi
Minimum External Pressure, 3.5 psia
Maximum Increased Pressure, 20 'Incrasedpsia•
Additional Increased External Pressuri
Fabrication Stress
Compression Load/
Rod Drop
Forward 5g Vi-b ratinon ertia oad
Lateral 5g Vibration Inertia Load
Vertical 10g VibrationK3  rt-ia Load
4 ft head-on drop
30 ftyhead-on drop, normal conditions
30 ft Head-on drop
30 ft\Sid drop + slap-down
CG/Corner Drop

V
3.0 ft Head-on drop,/ low temp
30\ft SI~de dr/p + slap-down, low temp

\G \ e\ lo\tm\CG/Corne Drop, low temp
3, ft dr.op on.to rod

103,,
104,
105,
106;
107,
215,
216,
217,
221,
222,

\101,201,-202, 211
h5,2041,202, 21110\",,2,0/1,2 0 3 2 11

105,201,203, 211
215,101,201, 211
216,101,201, 211
216,104,201,211
221,101,201,211
222,101,201,211

hot environment
cold environment
increaded ex pres
min ex pres
cold environment
max pres, hot environment
max pres, cold environment
compression load
rod drop
rod drop cold environment
fwd vibration
lateral vibration

19

Appendix D. Typical CmbLds.in File 

The following is a typical PmPb.in file. The first entry is the number of stress cross-sections. The 
next set of entries is the load case numbers, and this set is terminated with a -1. The second 
and last set of entries are the load combination numbers, and the combination load cases. Text 
following entries is descriptive, and not used by the program 

22 
101 
102 

100F Ambient, Max Decay H'eat 

103 
100F Ambient, Max Decay Heat, Max Insolation 
-20F Ambient, Zero Decay Heat, Zero Insolat~on 

. /. 
104 -40F Ambient, Zer,o Decay Heat, Zero Insola'tion 
105 -40F Ambient, Max Decay Heat ~ 
111 Fire @ 30 Min, 1475F Ambient, Max DecaY~Hea~ ~ 
112 Fire @60 Min, 100F, Max Decay Heat,M&x Insolation 
113 Fire @90 Min, 100F, Max Decay hea~,Ma~ In~latio~ 
114 Fire @120 Min, 100F, Max Decay H{~t,Max InsdlatYon 
115 Fire @150 Min, 100F, Max DeCaY~He~t,Max~nsolation 
116 Fire @180 Min, 100F, Max Decay\ HeJt,Max I'ri-so_lat;.i-c:n 
201 Maximum Internal pressure~30 psi t/ 
202 Minimum External pressu~e, ~psia , 
203 Maximum Increased Pressure, 20 psia 
204 Additional Increased Exte'in~l press~2'90 psi 
211 Fabricatio~ Stress 
215 Compressi'on Load 
216 Rod Drop /) 
221 Forward 5g Vi-lYratron /Inertia b0ad 
2 2 2 1 5 .'b "/1 ' 'L 7d Latera g Vl ratlon nertla oa 
223 Vertical 109 viliration~rt-ii' Load 
231 4 ft h7ad~ droA ""-
232 ; 30 fyhead-oFl~~p~normal conditions 
301 ; 30 ft Head-on drop V 
302 ; 30 ft\Sid~d.r:?p + '?l7-,down 
303 ~CG/Corqer Dsop /V,_ 
304 g'; 3,0 ft Head-on erop, low temp 
305 ; 30""-ft S~de dp6p + slap-down, low temp 

~ \ \ 
306 ; \CG/co~ne~rop, low temp 
311~ V J:;tt dr,.,op on-to rod 

-J! 1 ~ \~ "" 001 , ~01, 2,G,1, ~'EV ; hot environment 
1,02, 1,0'4,,201,21\1 " cold environment 

'-. ~. ". ~ 103" 1 0 3" 2 0.1 , 2 U 
1 0 4 ,""-1 0 1 ~2~ 1>002 , 2 11 
1 05 , fQ~ 2 0) , 202 , 211 
1 0 6 , 1 0 1 ,J'O 1 , 2 0 3, 2 11 
107, 105,201,203,211 
215, 215,101,201,211 
216, 216,101,201,211 
217, 216,104,201,211 
221, 221,101,201,211 
222, 222,101,201,211 

increaded ex pres 
min ex pres 
cold environment 
max pres, hot environment 
max pres, cold environment 
compression load 
rod drop 
rod drop cold environment 
fwd vibration 
lateral vibration 
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223,
231,
232,
301,
302,
303,
304,
305,
306,
310,
311,
312,
350,
351,
352,
353,
354,
355,

223,101,201,211
231,102,201,211
232, 102, 201, 211
301,102,201,211
302,102,201,211
303,102,201,211
304,105,202,211
305,105,202,211
306,105,202,211
204,101,211
311,101,201,211
311,104,201,211
111,201,211
112,201,211
113,201,211
114,201,211
115,201,211
116,201,211

vertical vibration
4 ft head-on drop, normal conditions
30 ft head-on drop, normal conditions
head-on drop
side drop
cg/corner drop
head-on drop, cold environment
side drop, cold environment

add ext pres (290 psi)
3 ft drop onto rod
3 ftdrop onto rod, cold environment
fire @ 30 min
fire @ 60 min
fire @ 90 min
fire @ 120 min
fire @ 150 min
fire @ 180 min

-1

20
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• 

• 

223, 223,101,201,211 
231, 231,102,201,211 
232, 232,102,201,211 
301, 301,102,201,211 
302, 302,102,201,211 
303, 303,102,201,211 
304, 304,105,202,211 
305, 305,105,202,211 
306, 306,105,202,211 
310, 204,101,211 
311, 311,101,201,211 
312, 311,104,201,211 
350, 111,201,211 
351, 112,201,211 
352, 113,201,211 
353, 114,201,211 
354, 115,201,211 
355, 116,201,211 
-1 

vertical vibration 
4 ft head-on drop, normal conditions 
30 ft head-on drop, normal conditions 
head-on drop 
side drop 
cg/corner drop 
head-on drop, cold environment 
side drop, cold environment 
cg/corner drop, cold environment 
add ext pres (290 psi) 
3 ft drop onto rod 
3 ftdrop onto rod, cold 
fire @ 30 min 
fire @ 60 min 
fire @ 90 min 
fire @ 120 min 
fire @ 150 min 
fire @ 180 min 

20 



Appendix E. Typical Output from CmbLds Program

The following is a typical output file from the CmbLds program. The load combination is listed
at the top of the table. The file lists maximum membrane and bending stress, and minimum
allowables at each section analyzed. Stresses are listed in both English and metric units.
Minimum MS and associated values are listed at the end of the table.

Normal Load Combination 101

Load Cases: 101 201 211
10OF Ambient, Max Decay Heat
Maximum Internal Pressure - 30 Psia
Fabrication Stress

Stress (ks

Loc Pm Pb Q

1 0.75 1.10 0.04
5.16 7.60 0.26

2 0.14 0.20 0.0'5
0.96 1.35 0.34

3 0.08 0.08 <0.03
0.58 0.54 0'Y24

Su MS

70.00 >10
482.63

> 20.00 70.00
137.90 482.63

>10

>10<20 20.00 70.00
.36 137.90 482.63

4 1.16
8.00

5

0.30 \ 2.9 3.24 20.00 70.00
207 20.2Z8 22.35 137.90 482.63

0 33 2.18 2.51 20.00 70.00
22.28 15.05 17.32 137.90 482.63

0.14 1.95 2.09 20.00 70.00
0.97 13.44 14.41 137.90 482.63

9.20

>10

>106

. 0.05 0.40 0.45 20.00 70.00
.45 0.33 2.79 3.12 137.90 482.63

32-/ 0.04 0.05 0.36 0.41 20.00 70.00
11 0.27 0.33 2.48 2.81 137.90 482.63

>10

>10

>10

>10

9 0.36 0.07 0.05 0.43 0.48 20.00 70.00
2.48 0.48 0.33 2.97 3.29 137.90 482.63

10 1.23 0.15 0.06 1.38 1.44 20.00 70.00
8.49 1.03 0.41 9.52 9.93 137.90 482.63
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AppendixE. Typical Output from CmbLds Program 

The following is a typical output file from the CmbLds program. The load combination is listed 
at the top of the table. The file lists maximum membrane and bending stress, and minimum 
allowables at each section analyzed. Stresses are listed in both English and metric units. 
Minimum MS and associated values are listed at the end of the table. 

Normal Load Combination 101 

Load Cases: 101 201 211 
100F Ambient, Max Decay Heat 
Maximum Internal Pressure - 30 Psia 
Fabrication Stress 

Stress (kSi/~P~ 

Q---:::::~::J:::J Sm 
/ " \ 

Lac Pm Pb Su 

1 0.75 1.10 
- --(-- --~r--- --

0.04 1.8~ 1.89 20.00 70.00 
5.16 7.60 

0.20 O.OS 0.3~ 0.38 20.00 70.00 
1. 35 <0'/3,<~y. 3~5 137.90 482.63 

0.08 0.03 0.16 0.20 20.00 70.00 
0\.24 <1-.12-----/1. 36 137.90 482.63 

2 0.14 
0.96 

3 0.08 
0.58 0.54 

""" ,~ 1.16 1. 78 . O. ~~ """ ~ '2~ 
8.00 12.22 2.G~ 2~28 22.35 137.90 482.63 

'r-!-8 ". 0'0 O)'~) 2.18 2.51 

3.24 20.00 70.00 4 

20.00 70.00 5 

6 0~7'\.8 """1\ 0.14 1.95 2.09 20.00 70.00 

8 . 1'7"",6\ 8 8,)2 . 2 8 15 . 05 1 7 . 32 13 7 . 90 4 82 . 63 

(\

5 . 4)0~ 8,\05. 0 . 97 13 . 44 14 . 41 13 7 . 90 482 . 63 

J.,~~~';: \ 'v;;' 0.05 0.40 0.45 20.00 70.00 
~ 0.45 0.33 2.79 3.12 137.90 482.63 

8"" ~~~2 0.04 0.05 0.36 0.41 20.00 70.00 
~1 0.27 0.33 2.48 2.81 137.90 482.63 

9 0.36 0.07 0.05 0.43 

10 

2.48 0.48 0.33 2.97 

1. 23 
8.49 

0.15 
1. 03 

0.06 
0.41 

1. 38 
9.52 

21 

0.48 
3.29 

20.00 
137.90 

70.00 
482.63 

1.44 20.00 70.00 
9.93 137.90 482.63 

MS 

>10 

>10 

>10 

9.20 

>10 

>10 

>10 

>10 

>10 

>10 

• 

• 

• 



11 0.93 1.23 0.08 2.17 2.25 20.00 70.00 >10
6.44 8.51 0.59 14.95 15.53 137.90 482.63

12 1.01 1.49 0.12 2.50 2.62 20.00 70.00 >10
6.95 10.27 0.85 17.23 18.08 137.90 482.63

13 1.19 1.05 0.16 2.24 2.40 20.00 70.00 >10
8.21 7.23 1.14 15.44 16.58 137.90 482.63

14 1.21 1.54 0.14 2.75 2.89 20.00 70.00 9.91
8.36 10.61 0.99 18.97 19.96 137.90 482.< 3

15 1.70 1.94 0.67 3.64 4.31 20.00 70 00 7.2-
11.69 13.38 4.62 25.07 29.70 137.90 482.63"\

16 1.70 2.69 0.36 4.39 4.75 20.00 70.00 5.83
11.72 18.55 2.49 30.27 32.75 1,37,.90 48,2.63

0\ 

8

17 1.12 1.79 0.22 2.90 3.12 20.00? 70.00 9.33
7.71 12.31 1.50 20.02 21,./52, 137,.90 4,8.2-163

18 0.87 1.40 0.10 2.27 2.37L 20.00 7-0-00 >10
5.99 9.65 0.69 15.641 16.33 .13J.90 482.63

19 1.46 2.17 0.18 3.6.3 3.82 20.00 7 70.00 7.26
10.09 14.96 1.28 2.5.05 26.33 137>90 482.63

20 1.82 2.90 .22 4.72 4.95 20.00 70.00 5.35
12.58 19.99 1 .52r 32 .57 34>.09 137.90 482.63

21 0.32 0.44 0 .01 0-76 0.77 20.00 70.00 >10
2.24 3.00 o006 <5.24--/;.30 137.90 482.63

22 0.46 0.47 0. 02 0.9,3 0.95 20.00 70.00 >10
3.20 3.2-3 201-2, .6 43 6.55 137.90 482.63

20, Combination: Pm+Pb

22

11 0.93 1. 23 0.08 2.17 2.25 20.00 70.00 >10 • 6.44 8.51 0.59 14.95 15.53 137.90 482.63 

12 1. 01 1. 49 0.12 2.50 2.62 20.00 70.00 >10 
6.95 10.27 0.85 17.23 18.08 137.90 482.63 

13 1.19 1. 05 0.16 2.24 2.40 20.00 70.00 >10 
8.21 7.23 1.14 15.44 16.58 137.90 482.63 

14 1. 21 1. 54 0.14 2.75 2.89 20.00 70.0r(D 
8.36 10.61 0.99 18.97 19.96 137.90 482<e3 ~ 

15 1. 70 1. 94 0.67 3.64 4.31 20'0~~0'00 7.2" 
11.69 13 .38 4.62 25.07 29.70 

137. 90 482~~ ~ 
16 1. 70 2.69 0.36 4.39 4.75 20.00 70.00 5.83 

11.72 18.55 2.49 30.27 32 . 7 5 U"7'. 9 0 4 8'2 . 63 

17 1.12 1. 79 0.22 2.90 3.p <20.~ 70~0 9.33 
7.71 12.31 1. 50 20.02 21 (52 13'7,.90 ;'j·8Y.63 

18 0.87 1. 40 0.10 2.27 f37L 20~7.0/.0C >10 
5.99 9.65 0.69 15.64~6.33 b3J.90 482.63 

19 1. 46 2.17 O.lB 3\3 3'B,~~ 70.00 7.26 
10.09 14.96 1. 2/2.5,,\~6. 33 13T:"'cfo 482.63 

• 20 1. 82 2.90 5.35 0.22 4.72 4.95 20.00 70.00 
12.58 19.99 (52Q2.~~9 137.90 4B2.63 

21 0.32 0.44 >10 o . 0 1 O-.~O . 77 20 . 00 70.00 
2.24 3.00 0\06 <5.24 5.30 137.90 482.63 

~~ 22 0.46 0.47 0.02 0.98 0.95 20.00 70.00 >10 
3.20 3. 2-3 ~ 6/.~13 6.55 137.90 482.63 V . 

Min Loca,t.ion: 20, Combination: Pm+Pb 

• 
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Appendix F. Typical Section of Batch Program to Execute AOS Load Cases

The AOS input data files and post-processor executions are organized and run by a Command

batch program. A separate batch program is required for each of the four model configurations.
A section of a typical batch program is shown below. Note that the program PmPbData is run

before the first execution of PmPb. The GroupAllow program is only run after a Libra thermal

analysis. The PmPb (or PmPb3D) program is run after each Libra stress analysis. Calls-to-the7

Libra program include the input file name, output file name, and a flag set to 1 to prevent Libra
pausing after execution.

rem load case 101
call libra 1clOl-t-update.025 tape6 1
call libra lclOl-update.025 tape6 1
groupallow 1clOl-update.025
pmpbdata
pmpb

rem load case 102
call libra lc102-t-update.025 tape6 1
call libra lc102-update.025 tape6 1
groupallow lc102-update.025
pmpb

rem load case 103
call libra lcl03-t-update.025 ftape6 1
call libra lcl03-update.O25 tape6 1
groupallow lc103-update.025
pmpb

rem load case 104
call libra lc104-%t-update,.025 tape6 1
call libra lcl04,-update.025 • tape,6/l

groupallow 1c104-update. 025
pmpb A \

rem loa/dcas~e lQ
call libra'ýlcl05a-
cal/lN,,ibra Ic'1105-

late.025 tape6 1
t.eý025 tape6 1
_e .025

call lcYO6-t-update.025 tape6 1
,lcl06-update.025 tape6 1
lcl06-update.025groupall

pmpb
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Appendix F. Typical Section of Batch Program to Execute ADS Load Cases 

The ADS input data files and post-processor executions are organized and run by a Command 
batch program. A separate batch program is required for each of the four model configurations. 
A section of a typical batch program is shown below. Note that the program PmPbData is run 
before the first execution of PmPb. The GroupAliow program is only run after a Libra thermal 
analysis. The PmPb (or PmPb3D) program is run after each Libra stress analysis. Calls-to,the 
Libra program include the input file name, output file name, and a flag set to 1 t4reven~ibra 
pausing after execution. 

rem load case 101 
call libra lc101-t-update.025 tape6 1 
call libra lc101-update.025 tape6 1 
groupallow lc101-update.025 
pmpbdata 
pmpb 

rem load case 102 
call libra lc102-t-update.025 tape6 1 
call libra lc102-update.025 tape6 1 
groupallow lc102-update.025 
pmpb 

rem load case 103 
call libra lc103-t-update.~25 tape6 
call libra lc103-update. ~2'5 ~6 1 

. :::~::::O:a::'::;:/~ v 

call libra lC104-t-uPdate_0~ape6 1 
call libra lC104\-up~\ate. 02~tap'e'9/1 
groupallow lC104-\UPda~c25 
pmpb~. V 
rem loaB( cas~05 

\ , 
call libra~lc10~~-update.025 tape6 1 
caYl,lib\a ~~l05-uRdJ~~(025 tape6 1 

/ "" \ \' '\"v 

!~~~'c\vte.025 

reffi"Joad~a·se U16 
call~ibra~1?r66-t-uPdate.025 tape6 1 
call 11'b{a/lc106-uPdate.025 tape6 1 
groupallow lc106-update.025 
pmpb 

23 
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1 2.10.7 Properties of Materials References

AOS Radioactive Material Transport Packaging System Safety Analysis Report 2-813
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages, Rev. B
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This appendix provides information related to the following materials:

0 Contact Resistance
0 Decay Heat

. Stainless Steel (SS304)
* Tungsten Alloy
* General Plastics LAST-A-FOAM

* Air Properties

* Port Seal
0 Lid Seal

A list of References is also included.
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This appendix provides information related to the following materials: 

• Contact Resistance • • Decay Heat 

• Stainless Steel (SS304) 

• Tungsten Alloy 

• General Plastics LAST -A-FOAM 

• Air Properties 

• Port Seal 

• Lid Seal 

A list of References is also included. 
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Contact Resistance

" Surfaces with 0.0 clearance.
* All contact surfaces are assumed low a resistance (approximately 30 psi) and have a value of:

1/h, =0.03 hr-ft2 0F hc = 0.231 E
Btu

The exception is the shrinkfit surface at the outside shell, where the
2 ksi.

hr-ft 2 OF
1/hc= 0.003 Btu hc = 131'-5\

~tu/hr-in 2 OF

I

Contact Resistance 

• • Surfaces with 0.0 clearance. 

• All contact surfaces are assumed Iowa resistance (approximately 30 psi) and have a value of: 

he = 0.231 Btu/hr-in2°F 

o 
~::iexcePtion is the shrinkfit surtace at the outside shell, where ~on~e~ureNate,y 

hr-ft2°F ( ~ ~ 
1 Ihe = 0.003 Btu he = 2131'5 BtU/h~F 

() • 
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Excerpt, Heat Transfer Data Book, Nancy D. Fitzroy, Ed., 1970, Section G502.5, Page 7

.t Transfer
ivision

CONDUCTION IN SOLIDS - STEADY STATE
IMPERFECT METAL-TO-METAL SURFACE CONTACT

Section G502. 5
Page 7

November 1970*

=TEEL, BARE SURFACES AT HIGH CONTACT PRESSURES (0 to t200"psi) - Solid blocks in air at reduced pressure
(p < 0. 1 atm)

For steel with bare surfaces in air, see pages 5-6.
-For steel with sandwich material in air, see page 8.
For steel in other gases. see page 9.
For steel with dissimilar metal in air, see page 20; at reduced pressure (p <Z_. 1 atm), see page 21.
For other metals in air, see pages t0-1l, 17; at reduced pressure (p < 0. 1 atm), see pages 12-13, 18-19,
For laminated steels in air, see page 23. 7Z

0.04

0.03

0.02
r

S0.01

U

C

0
0

1000 1200

lb/sq in.

1. .13/

-5See page 24

IftGENERAL ELECTRIC 5Lp* Sur.e.do is. * of July 31, 1964 , p.a

.- Ie a e2

• 

• 

• 
I 

~xcerpt, Heat Transfer Data Book, Nancy D. Fitzroy, Ed., 1970, Section G502.5, Page 7 

.t Transfer 
tv1sion 

CONDUCTION IN SOLIDS - STEADY STATE 
IMPERFECT METAL-TO-METAL SURFACE CONTACT 

Section GS02_ 5 
Page 7 

November 1970. 

,TEEL, BARE SURFACES AT HIGH CONTACT PRESSURES (0 to 1200'psi) - Solid blocks in air at reduced pressure 
(p < O. I atm) 

For steel with bare surfaces in air, see pages 5-6, 
·Forsteej with sandwich material in air, see page 8. 
Fo'r steel i.-, other gases, see page 9. 
For steel with dissimilar metal in air, see page 20; at reduced pressure (p <s.9., 1 atm). see page 21. 
For other- metals in air, see pages 10-11,17; at reduced pressure (p < 0, 1 atm). see pages 12-13, 18-19. 
For laminated steels in air. see page 23. . ' / 0 

• Rms (/-I in. ) Temp A Ref 
Roughness Fluid ~ "-

Curve Material Finish ~Ioc~ G~P (OF) 7diti~ ~o.; 

a Stainless Steel 304 Ground 42,-60 43-48 Air 75 Clean. ;0,4 mm H "abS 4~ 
b Stalnles. Steel 304 Ground i5-15 10-10 Air 84 .Clean, 10- \mm H ab's, 

,-, See page 24 
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Excerpt, Rev. A of this Report (FM 9054), Page 3-13

0
The decay heat of the cask contents is introduced in the model by two-node convective boundary elements
along the cask cavity wall. In the model, it is assumed that the load is uniformly distributed over the entire
cavity surface.

Convective boundary elements define the convective and radiative properties at the interface between the
impact limiter outer surface and the regulatory environments. Another convective surface is located on the
side of the cask's outer shell, between the upper and lower impact limiter structures. In addition to
convective and radiative properties, these boundary two-node elements have the capability to include
required solar heat flux loads.

Figure 3-2 illustrates all components and interfaces of the thermal model.

air gap

0.0" gap (2 pl) /

Packed Stainless 0 0" gap

Steel Wool

0a0" gap

rair gag

Packed Stainless -

Steel Wool (2 p1)

0.0F gap V2 phiew aMnt

Figure 3-2. Expanded View of Thermal Model Defining Component Interfaces

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

3-13

0
I

Excerpt, Rev. A of this Report (FM 9054), Page 3-13 

The decay heat of the cask contents is introduced in the model by two-node convective boundary elements 
along the cask cavity wall. In the model , it is assumed that the load is uniformly distributed over the entire 
cavity surface. 

Convective boundary elements define the convective and radiative properties at the interface between the 
impact limiter outer surface and the regulatory environments. Another convective surface is located on the 
side of the cask's outer shell, between the upper and lower impact limiter structures. In addition to 
convective and radiative properties, these boundary two-node elements have the capability to include 
required solar heat flux loads. 

Figure 3-2 illustrates all components and interfaces of the thermal model. 

0.0" gap (2 pi) 

Packed Stainless 
Steel Wool 

Packed Stainless 
Steel Wool (2 pi) 

0.0" gap (2 pi ) 

0.0" gap 

air gap 

Figure 3-2. Expanded View of Thermal Model Defining Component Interfaces 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages 
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Shrinkfit 1/13/06

Reference - Shigley, Joseph Edward, Mechanical Engineering
Design, McGraw Hill Companies, 3rd Ed., 1977.

E6 [ (c 2 - b2 ) (b2 - a 2)

b 2b2 (c2- 2- a 2

where:

a = 13.2 and 13.7

b = 18.1

c = 23.1

E = 28.3*106

6 = 0.02

/28.3 * 106 *

18.1<

= (0.03/121 *...

I(2 -18.12) (23.12- 13.22)

(153.37)]
i466.41

13.72) "]

2 _ 13.72) 1

I(206) (139.92)

226654 I
= 3,977 psi

for 6 = 0.01 in.

P - 2,000 psi

I

• 

., 

• 

Shrinkfit 

Reference - Shigley, Joseph Edward, Mechanical Engineering 
Design, McGraw Hill Companies, 3rd Ed., 1977. 

where: 

a = 13.2 and 13.7 

b 18.1 

c 23.1 

E 28.3 * 106 

= 0.02 

~, ~/<-206) (18.1
2 

- 13.7
2

) 

= 31271 226654 

= 3,977 psi 

for (5 = 0.01 in . 

P - 2,000 psi 

1/13/06 
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Decay Heat

Cask Radius and Height - Model AOS-165

4- r = 5.35" -0
S- -42.0"

h =33.0"

A

Heat Flux at Inside

q /= = 18.319 Btu/hr-in
2

I

Decay Heat 

Cask Radius and Height - Model AOS-165 • 
~ r=5.35" ..... 

42.0" 

o 
h = 33.0" 

A 2, (5'36~(33'O) • 
= V29j .88 in2 

Heat Flux at InSide~, 8u\0 
q = 2

V
,29-t.88 = 18.319 BtU/hr-in' 

• 



Decay Heat Load

450,000 Curies

(64.88c = 1W)

= 6,936W = 23,666.3 Btu/hr

Cask Surface Area - Model AOS-165

4-- r = 5.36" -4-
C-- 46.827"

13.2"

A =

Heat Flux @ Inside

= 1,313.0 in2

121,313.0 = 18.02 Btu/hr-in2

I

• Decay Heat Load 

450,000 Curies 6,936W = 23,666.3 Btu/hr 

(64.88c = 1 W) 

Cask Surface Area - Model AOS-165 

+- r=5.36" ..... o 46.827" 

• 13.2" 

~~ 
A = ~2"'2n (5.36J~;i<627) = 1.313.0 in2 

Heal Flux @ Inside cas\~ ~ 
q = 23

V 
1.313.0 = 18.02 Btulhr-in2 

• 



Model AOS-100 Cask

Outside Cask Body and Cask Height - Model AOS-100

1*- 14.0" _-1195

8.0"

h = 36.0" 20.0"

r

Decay Heat = 400W

400W =

Cavity Surface Area

Btu/hr-in
2

0
I

Model AOS-l00 Cask 

Outside Cask Body and Cask Height - Model AOS-l00 • 
I =(1 1.95" 

___ ,+- 14.0" 

8.0" I 
-,--

h = 36.0" 20.0" 

• 
Decay Heat = 400W 

/'--..,., 

400W = (3.412'1~~ Btu/hr 

Cavity Surtace Area . \ V /'.. ~ 
Heat FluZ~~~v=~:77 in' 

1.,~ I 474'>7~= 2.88 Btu/hr-in2 

• 



Model AOS-050 Cask

Decay Heat = 100W

100W = 3.4121 * 100 = 341.21 Btu/hr

Cavity Area

27u (1.624242 + 1.62424 * (14.0 - 4.0))

= 118.63 in
2

Heat Flux

341.21 / 118.63 = 2.876 Btu/hr-in 2

Model AOS-025 Cask

Decay Heat = 1OW

Heat Flux

(3.4121 * 10)/(27c) (0.81

= 1.151 Btu/hr-in2 <

I

Model AOS-050 Cask 

• Decay Heat = 100W 

• 

• 

100W= 3.4121 * 100 = 341.21 Btu/hr 

Cavity Area 

2rc (1.624242 + 1.62424 * (14.0 - 4.0)) 

= 118.63 in2 

Heat Flux 

341.21 I 118.63 = 2.876 Btu/hr-in2 

Model AOS-025 Cask 

Decay Heat = 10W 

Heat Flux 

(3.4121 * 10) I (2rc) (0.8122 ~ - 2.0m: . 

= 1.151 Btu/hr-in2 .'0 .. :.. 
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Treat surfaces as follows:

Cask Assembly External Surface Identification

8

4

1 cal/cm 2 = 0.0256 Btu/in 2

Total Insolation Heat Rate

Horizontal Surface (cal/cm2) (Btu/in 2) BTU/hr-in 2

1,11 200 5.12 0.4267

2, 10 400 10.24 0.8533

3, 9 400 10.24 0.8533

4, 8 400 10.24 0.8533

5,7 200 5.12 0.4267

6 400 10.24 0.8533

I

Treat surfaces as follows: 

Cask Assembly External Surface Identification • 
1 

11 

8 

7 

6 

5 

• 4 

1 

1 cal/cm2 = 0 0256 Btu/in2 

',\ -, 
.-

Total Insolation Heat Rate 

Horizontal Surface (cal/cm2) (Btu/in2) BTUlhr-in2 

1, 11 200 5.12 0.4267 

2, 10 400 10.24 0.8533 

3,9 400 10.24 0.8533 

4,8 400 10.24 0.8533 

5, 7 200 5.12 0.4267 

6 400 10.24 0.8533 • 



Stainless
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2.3 MECHANICAL PROPERTIES OF MATERIALS

The transport package is fabricated from pig lead per Federal Specification

QQ-L-171e and 304 stainless steel per ASTM A240. The mechanical properties used

in the structural analysis are listed in Tables 2.3.1 and 2.3.2.

TABLE 2.3.1. MECHANICAL PROPERTIES OF LEAD[2.11.7]

Temp. (OF) E:-106(psi)
-50 - 0.43

-40 2.58

75 2.41

100 2.38

150 2.30

200 2.21

250 2.14

300 2.04 0.43

a: 10-6 (1i/ F)
13.94

16.0

16.025

16.12

16.26

16.46

16.7

TABLE 2.3.2. MECHANICAL

Temp. (OF) E:106(psi) L
-100 29.4 0.30

70 28.3

100 -

200 27.7

3 0 0 2 7 . 1 .

400 2Z606 0.30

.11.10]

0.29
2.11.11] jo10 3(Si)

30.0

25.0

22.5

20.70.29

Stress Area

(in.2)

0.969

OF BOLTS

Min. Tensile Yield

Strength Strength

(ksi) (ksi)

145 130
<1.25-7N- G-2A S'ecketq Head/[2.11.12]ASTM\•-540, GR B-22 Class 3

7'/,8-9 UNCý-2A Shoulder Screw/

ASTM\A540\, GR B-22 Class 3
1-8 UNC-2A Hexagonal Head/[2.11.13]

ASTM A193-B6

0.462

0.606

145

110

130

85

I

2.3 MECHANICAL PROPERTIES OF MATERIALS 

The transport package is fabricated from pig lead per Federal Specification 

QQ-L-17le and 304 stainless steel per ASTM A240. The mechanical properties used 

in the structural analysis are listed in Tables 2.3.1 and 2.3.2. 

TemE· ( of) 

TABLE 2.3.1. MECHANICAL PROPERTIES Of LEAD[2.11.7] ~ 

-----.ld_ a:10-6(l;oF) Q(Lbm/in.3) [2.11.8J cry (ps-iJ [2.11.9] E :106 (Esi) 
0.43 13.94 0.4097 va 0) 

795 

-50 

-40 2.58 

75 2.41 

100 2.38 

150 2.30 

200 2.21 

250 2.14 

300 2.04 

16.0 

16.025 

16.12 

16.26 

16.46 

0.43 16.7 

6~ 
580) 
5'5-9 

505 

495 

390 

TABLE 2.3.2. MECHANICAL PRO~E'i OF ~NLEZSS-STEEL[2.11.10] 
TemE. (oF) E:10.§.~ -----.ld_ Q.:.1.Q-6(1,;oF) Q(Lbm/J:"n.3) [2.11.11] cry:103(Esi) 

-::: ~::: 0.30 () :I2Y 0.29 300 

~~~ :~:: . ~:-~ :::~ 
400 2,6~ 0 . 30 ;:54 0 . 2 9 20 . 7 

~AB~.3. MECHANICAL PROPERTIES OF BOLTS 

~~\~~: 
<1 . 2 5~7 "B~ 2A\S'0~;.?, Head/ [2.1.1.12] 

~ST~~§~O, GR B,22 Class 3 
7'lS-9 UNC--2A Shoulder Screw/. 

AS~'~5~~-22 Class 3 
1-8 UNG:",2~HeXagOnal Head/ [2.11.13] 

ASTM A193-B6 

Stress Area 

(in .2) 

0.969 

0.462 

0.606 

Min. Tensile 

Strength 

(ksi) 

145 

145 

110 

Yield 

Strength 

(ksi) 

130 

130 

85 
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3.2.2 Stainless Steel (304 Type)

TABLE 3.2.2.1. THERMOPHYSICAL PROPERTIES[3.7.4] 0
Temp. k(Btu/hr-ft-°F) _a(ft2/hr)

70 8.6 0.151

100 8.7 0.152

200 9.3 0.1566

300 9.8 0.160

400 10.4 0.165

500 10.9 0.170

600 11.3 0.17.4

700 11.8 0.17908

800 12.2 0.1814

9.00 12.7 0.189

1,000 13.2 0,.194

1,100 13.6 0.198

1,200 1 4/\O 0.203

1,300 14.15 0.208

1,400 14\.9 G-2-1

1,500 15.3 0.216

Conductivity, K (Btu/hr-in.-F/)

1,500oF

K(T) 7.0287 x 10-1 + 3'.8987 X 10-4 T

70 oF ( i -in.2 
h )Thermal Diffusivity,

/'1,, 500 0 *F V

a(T) 2 .110 ±6.7346 x 10-3 T

7,O0 F

Density, b/in.

\ 3)

Spec-ific He~atC Bul-

Cp(T) = K(T)/a(T) (p)

1,000°F

Cp(T) = K(T)/(6.1219 + 1.953 x 10-3 T)

70°F

I

3.2.2 Stainless Steel (304 Type) 

TABLE 3.2.2.1. THERMOPHYSICAL PROPERTIES[3.7.4] 

Temp. k(Btu/hr-ft-oF) 

70 8.6 

100 8.7 

200 9.3 

300 9.8 

400 10.4 

500 10.9 

600 11. 3 

700 11.8 

800 12.2 

900 12.7 

1,000 13.2 

1,100 13.6 

1,200 14~0 

1,300 «4.5 

1,400 14,.9 

"50~'5.3 
Conductivity, K (Btu/hr-in.-OF~ 

1,500°F ~ 
K(T) :o:~O(X 10-1 + 3'·VO-4 T 

Thermal Diffusivity, ~('i'n.2/hr)" 
V 

Cp(T) 

Cp(T) 

K (T) /a(T) (p) 

1,000°F 

= K(T)/(6.1219 + 1.953 x 10-3 T) 

70°F 

g(ft2/hr) 

0.151 

0.152 

0.156 

0.160 

0.165 

8·.2'12 

0.216 

• 

• 

• 
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AT' Firth
Y' lA I Sterling

-- Allegheny Technologloi

1297 County Line Road, Madison, AL 35756

Date: 8 November 2006

To: Alpha-Omega Services, Inc.
GE Energy

Elevated Temperature Material Characterization

-- Summary of Findings--

Abstract

Summarized herein are the results of specific therma property tests performed with SDI 801 1 ie tesin"'f-thsallo ienife
as requested by the customer. Elevated temperature tensile testingftiaIloy identfied a
gradual decrease in both offset yield strength an'd UITS with increasing-temperature whereas the
elongation at failure rose sharply and then<\1eveled off.-Thermalconductivity testing was
inconclusive, as thermal testing firms now-utiliz\elaser flash difffisivity measurement, which has
been shown to provide unreliable results for ths Lmnaterial.

Background 
</

ATI Firth Sterling tungsten heavy alIoy(WH-A-)grade SD180 was selected for use in a new
large scale design of gahima shield. -\This alloy has a nominal composition of 95W-3.57Ni-
1.43Fe and a nominaf density of 18.0 g/cc. The intensity of the gamma flux will result in
significant heating of the&-shield, such that elevated temperature material properties are of
significant interest. As a result, this application requires that the shielding material possess a

Vmultiplicity of at-tributes:,
" adequate strength and ductility
" good y radiation attenuation
a sufficient thermal conductivity

~e ýcustonerspecified the tests and the temperatures at which measurements should be made.
Temperatures of interest/were ambient, 200F, 400F, 600F, and 800F. Further, so as to match the
application testing was to be performed in air. As ATI Firth Sterling is presently equipped only
for room temperature material characterization, elevated temperature testing was contracted out
to two selected/testing firms.

Experimental

Elevated Temperature Tensile Testin

Tensile Testing Metallurgical Lab (Cleveland, OH) was selected to perform the required
elevated temperature tests. Tensile testing was conducted using ASTM E8 1" gauge length
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Abstract . ~ 

Summarized herein are the results of specific thermal property tests performed with SD180 
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elevated temperature tests. Tep.sile testing was conducted using ASTM E8 I" gauge length 



specimens pulled at a constant speed of 0.05 in/min. The notch sensitivity of WHA precluded
the use of scribe lines or grooves for positioning of a high temperature extensometer. Therefore,
crosshead motion was used to generate the displacement measurements in this low compliance,
lead screw testing machine. For comparison purposes, a pair of room temperature tensile tests
was also performed at ATI Firth Sterling using the same test parameters but with a
servohydraulic machine and extensometer. Two specimens were pulled for each test
temperature. Averaged results are shown in Table 1.

Table 1. Summary of tensile testing results for SD 180 lot 1808.,
Test Temperature UTS (ksi) 0.2% YS (ksi) /EL(' ( ")

RT (ATIFS) 114.0 93.9 5.0
RT (TTML) 109.7 94.3 \1 5

200F (TTML) 112.4 70.8 15.5
400F (TTML) 105.2 60.2 -2'I.8
600F (TTML) 98.2 51:9 21.9
800F (TTML) 95.4 4,7.8 \2.61

The data pairs for each temperature exhibited good agreement, suggesting-test results were free
from anomalies.

Thermal Property Measurement

Anter Laboratories (Pittsburgh, PA)-was selected for measurement of thermal diffusivity

and specific heat at the various temperatures\of interest- Anter specified that a single disk
sample of 0.500" nominal diameter and--0.140" nominal thickness with parallel surfaces and
known density be supplied. A/SD180 sample-from lot\l748 giving a measured ASTM B311
density of 18.11 g/cc was prepared and supplied by ATIFS. Measurements were conducted per
ASTM E1461-01. Results are presented in(Tabl-e2./

Table 21,Su a'yQf th erma erty evaluation of SD 180 lot 1748.
Test Temp~rature -- Diffiiivity Specific Heat Conductivity
Nom. (F) Atual(C) (cm2 /sec) (J/(kg-K)) (W/m-K)

,/ TI \25 V 0.2742 154.7 76.8
200 97 0.2700 159.2 77.8
409 206 0.2624 163.4 77.6
600 3,16 0.2553 170.3 78.8
800 427, 0.2451 173.9 77.2

The thermal, conductivity remained relatively constant over the entire test temperature range,

wheras specific heat showed a gradual increase and thermal diffusivity a slow decrease. The
room temperture density was applied to all conductivity calculations, as the very low CTE of
WHA (Ies~sqhani 5.0 x 106 K-) wvould result in a change of calculated value of only 0.5 W/m-K
or less even at the highest test temperature. This was a factor of 4 less than the reported
uncertainty of the test procedure.

Discussion of Results
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specimens pulled at a constant speed of 0.05 in/min. The notch sensitivity of WHA precluded 
the use of seribe lines or gl'ooves for positioning of a high temperature extensometer. Therefore, 
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lead screw testing machine. For comparison purposes, a pair of room temperature tensile tests 
was also performed at ATI Fhih Sterling using the same test parameters but with a 
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temperature. Averaged results are shown in Table 1. 

Table 1. Summary of tensile testing results for SD 180 lot 1808.,.. 
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RT (ATIFS) 114.0 93.9 " 5.0 
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Thermal Property Measurement 
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room t~nlper~ure density was applied to all conductivity calculations, as the very low CTE of 
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) would result in a change of calculated value of only 0.5 W/m-K 
or less even at the highest test temperature. This was a factor of 4 less than the reported 
uncertainty of the test procedure. 
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In reviewing the tensile data set generated, the most pronounced effect was that of moving
above the ductile to brittle test temperature (DBTT) for WHA, which in most metallurgical
conditions is in the vicinity of room temperature. This accounts for the significant increase in
alloy ductility, as measured by %EL. Accompanying this increase in ductility was a gradual
decrease in both the ultimate and offset yield strengths, which is to be expected in light of
induced thermal effects on various dislocation mechanisms that determine deformation response
under load. These effects can be seen clearly when the data of Table 1 are plotted and displayed
in Figure 1.

.20 UTS

I 80 "'0.2% Y
S60

40 40
C %EL

Ca
• 0- 20-' I - .I

0 10 0 2 0 0/ ( 300 400 5 0 01 600 700 800 900
\0

Test Temperature (F),-, y varia-tio with tet temeaue

Figure 1. Graphical display of tensileproperty variation wi es emperature.

While the strength of/the gamma shield would decrease slightly with heating, the durability of
the shield would tend to increase, endig on the magnitude of temperature rise attained.

The data set obtained/rom mtermal property evaluation exhibited consistent trends.
However,/the resiultant calculated values for thermal conductivity, which averaged 78 W/m-K,
were well below the accepted industry values for this composition class of WHA. The literature
for a~bout \tw'o \\decade\lmas\eepoted values in the range of 110-130 W/m-K. This range is much
more ihnkeepi g ,with an'alloy having 95 wt.% of a metal that has a conductivity of -160 W/m-K

<rd is~presnt~as a virtually pure phase in the two phase WHA microstructure. The reason for
the loý'Measured val'ues is presently unknown. The results obtained appear to underestimate the
accepted thermal conductivity by about 35%. Dialogue with Anter revealed no apparent test
exection problems. The data set obtained from Anter Laboratories did show that for the
temperaTure ran>ge of interest, the thermal conductivity of the WHA, though of systematically
low magnitude, did not vary significantly. It was decided that a second independent test be
conducted in an effort to understand these results relative to industry accepted values.

Supplemental Testing

In view of the question posed from thermal conductivity testing of the SD 180 alloy, a
second test sample was prepared for submission to a different laboratory for analysis. While
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Anter is nationally recognized for both thermal analysis and the manufacture of thermal
analyzers, it was desirable to have a completely independent measurement made. Raul Pomares
forwarded the firm of M & P Lab, in that they performed thermal measurements for GE Energy
in the past. However, when their thermal analysis contact M. B. Bolduc was contacted, it was
learned that they do not perform any thermal conductivity measurements. Harrop likewise,
while performing other thermal measurements, does not perform conductivity measurement.
Netzsch was therefore chosen as the second source for SD180 thermal conductivity
measurement. Netzsch indicated that they also use the laser flash method per ASTMi E1461 and
calculate the thermal conductivity fiomn measured diffusivity. After about a 6/week lead time,
the room temperature test was completed and is shown in Table 3. Netzsch used a density of
18.0 g/cc for the calculation, whereas our measurement yielded 18.06 g/cc.

Table 3. Second conductivity evaluation of grade SD 180.
Test Temperature Diffusivity Specific Heat, Corducti'iity
Nora. (F) Actual (C) (mm 2/sec) (J/(g-eK)) (W/M\K)"

RT 25 16.6 6.153 4 5.9

This new value for thermal conductivity was even further, away fiom the-expected value based
on composition and density. This measurement underestimated the a/ccepted average

I I o • .• I .Iconductivity by at least 60%. After obtaining this margin of error, testing was halted, as any
elevated temperature values would likewise be-of no value.

Conclusions

The selected elevated temnp~er~ture characterizqation of SDI180 provided a more

both using nationallwarecoynized testmigfirms that not only routinely perfom toll thermal testing
but also actually eanufactuvthe eqepment - fafed to prowde results that were even r

approximate/agiieement\or c~lo/se to the accepted values used for decades within the refractory
trends wereind keeThese lowdvalues should thereforate disregarded, as they cannot be
lndependentlydrepeated. As the entirety of thin testing was conducted off site, the reasons for this

extreme variationd in measurements are presently unknown. Both testing houses guarantee
co/nformiaance~to 'A`STM t\14v61. Whatever the case, those skilled in performing laser flash testsbioave ingt.deonstrate\thgat this technique, now used atnost universally for thermal conductivity

measurements, is appropriate for tungsten heavy alloy. To the contrary, conductivitybteasuroaecuts obtained to date suggest the flash dtffusowty approach is unreliable for thin
material.Thehigher industry accepted values of 110-130 W/d-K were no doubt made by
tecxtiquersthat predated laser flash diffusivity and measured conductivity directly using larger
size samples. No presently available source for repeating earlier test methods is flaown.

S. G. Caldwell
Technical Director - Tungsten Alloys
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Anter is nationally recognized for both thermal analysis and the manufacture of thermal 
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in the past. However, when their thermal analysis contact M. B. Bolduc was contacted, it was 
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while performing other thermal measurements, does not perform conductivity measurement. 
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measurement. Netzsch indicated that they also use the laser flash method per AS~NfE1461 and 
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F lUE .) AOTABLE NO. 6811. Ri3;COAttIEti)EI) VAIME.S F01)1 ii"liAllA I |.UiAIR EXPANSION OF TUNGSTEN •V

2.4 -TT 
.

2 i lA F flF T• |..IECOMMENDED VALUE.S

2.2 -- • _ _ . "'remperature, T, K; Linear Expansion, Al./L 0 , %; Q. K]

2.0 
T .L/..V

/1°0
1-- 25 -0.086 0.21

/ /jI 50 -0.085 0.88
100 -0.076 2.0

1.- 200 -0.040 4.1

, 1.4/ _ 293 0.000 4_3-

5.- --- --- --- --- --- --- -- 400 0.048 J.5...
___ 5--G06-> 0.003 4.0

"_1.2 000 0.140 4.7
1.0 700 0.188 4.8

-" 800 0.237 5.0
1000 0.287 5.0

-0.8.. . -. 1000 0.339 5.2

/ 1200 o.444 5.3
0!. 6o.0 ,, / 1400 0.551 5.4

W 1600 0. 061 5.6

0.4 -800 0.774 5.8
// 2000 0.893 6.1

0.2 
2200 1.020 6.6

2400 1.151 7.1I

0.0 0
M

)P
3  

2600 1.307 7.8-Ii.20.ii .. K i ILl, , L' 2800 1.469 8.3
3000 1.0646 9.2

400 800 1200 1000 2000 2400 2800 \3200/ 3606 4000 3200 1.837 10.0

TEMPERATURE, K 3600 2.263 11.6 CD

REMARKS
The tabulated values. re considered accurate to within + 3% over the entire temperature range. These values cnn -

be represented approximately by the following equatlion:

AL/L- - 4.26G x 10- (T - 293) + 8.479 x 1075 (T - 293)' - 1.974 x 101" (,T - 2,3)1 (293< T< 1392),

AL/L0 = 0. 548 + 5.410 x 10-4 T - 1395) , 1. 952 x 10-6 (T - 1395)z 4.422 x 107' (T - 1305)2 (1395< T< 2495)

.L/Iý 1.226+ 7.451 x l4 (T -2495) + 1.O54 x IT- 1 (T - 2495)2 7.568x 10- O(T -2490)3 (2490 < T < 3000) 
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25 -0.086 0.21 
50 -0.08& 0.88 

100 -0.016 2.6 
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---;--~~g--- ~:~~~ --t~-
GOO 0.140 4.1 
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800 
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1200 
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REMARKS 

The tabulated values aloe considered accurate to within ± ~ over the entire temperature range. 
,. be represented approximately by the following equations: 

These \'aluC'3 can 

ALII., = 4.266 x 10-' (T _ 293) + 8.479 x 10"" (T - 293)2 - 1.974 X 10"''' ('I' - 2a3)3 (293 < T < 1390) 

ALIL, = 0.548 + 5.416 x 10"" (T - 1395)' 1. 952 x 10-' (T - 1395)2 , 4.422 x 10"''' (T - 1395)' (1395 < T < 2495) 

ALII., = 1. 226 + 7.451 x 1<1'" (T - 2495) + I. GS4 X 10"" (T - 24%)2 , 7. SOB x 10"''' (T - 2495)' (2495 < T < 3GOO) 
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Excerpt, Formulas for Stress, Strain, and Structural Matrices, by Walter D. Pilkey,
1st Ed. Table 4-1 (Partial), "Moduli of Elasticity, Poisson's Ratios,

and Thermal Coefficients of Expansion," Page 176

TABLE 4-1 (contin.ued) MODULI OF ELASTICITY, POISSON'S RATIOS,
AND THERMAL COEFFICIENTS OF EXPANSION

Modulus of
Elasticity, E Poisso

Material X 106 psi' GPa Ratio,

Teflon-TFE 0.038-0.065 0.26-0.45 -

TiC 67 462
Titanium-6 AI-4V 16.5 115 0.34
Titanium-pure 15.1 104 0.34
Titanium-silicate 9.8 68 0.17
Tungsten 50 345 0.28
Tungsten-Carbide

Cermet 61.6-94.3 425-650 -

Thermal Coefficient

Vanadium 18-20 124-138

Vinyl Chloride-rigid 0.3-0.5 2-3.5

Wood-structural 1-2 7-14

0;

Zircaloy-2
Zirconium

11
13.7-14.0

76

________________________________________ I -
'For psi, multiply tabulated values by 106. Fc,
psi. An entry of 0.2-0.4 means that the valui
"For a, multiply tabulated value by-10"-. F,
are 12.9 × 10-f/°F and 23.2 X/10-l/C0.
'E v properties in fiber direction.

E2. v, properties in 900 to fiber/direction.

_,2

)

V

TIABLE 4-1
m

m

Moduli of Elasticity, Poisson's Ratios
i

I

• 

• 

• 

Excerpt, Formulas for Stress, Strain, and Structural Matrices, by Walter D. Pilkey, 
1st Ed. Table 4-1 (Partial), "Moduli of Elasticity, Poisson's Ratios, 

and Thermal Coefficients of Expansion," Page 176 

1 

TABLE 4~1 (continl!e~) MODULI OF ELASTICITY, POISSON'S RATIOS. 
AND THERMAL COEFFICIENTS OF EXPANSION 

MO,dulus of 
Elasticity, E 

Material X 106 psiQ 

Teflon-TFE 0.038-0.065 
TiC 67 
Titanium-6 AI-4V 16.5 
Titanium-pure 15.1 
Titanium-silicate 9,8 
Tungsten 50 
Tungsten-Carbide 

Cermet 61.6-94.3 

Vanadium 18-20 
Vinyl Chloride-rigid 0.3-0.5 

Wood-structural 1-2 

Zircaloy-2 11 
Zirconium 13.7-14.0 

a For psi. multiplY tabulated values by 106 

psi. An entry or 0.2-0.4 means that the va 

GPa: 

0.26-0.45 
462 
115 
104 
68 

345 

425-650 

h For a. multiply tabulated value )Y~IO'"'~. For 
are 12.9 x 1O- 6 /°F and 23.2 ylO-r'ICo . 
eEl' VI properties in fiber;!lrectto.~ . 
d E2 · "'2 properties in 90· to fibVllon. 

Poisson's I----~'r--=':_:'L 
Ratio, II 

0.34 
0.34 
0.17 
0.28 

~ABLE 4-1 Moduli of Elastic Poisson's Ratios 



Firth Sterling

*ATI Engineeredwol~k rod:uct~s

1297 County Line Road, Madison, AL 35756 256-464-7738 scaldWell@;atimwp.coM

4 September2008

Troy Hedger / Raul J. Pomares
Alpha-Omega Services, Inc.
9156 Rose Street
Bellflower, CA 90706

Dear Troy / Raul:

I have prepared the following comments in respc
differences between our previously reported data (under
03590) and the cited specific heat values listed in NUREG/1

In briefly revisiting previously submitted project rer
presented as part of our 7 September 2006 report \cont
document from Anter Laboratories, a leadi 1thenP a
provider of toll thermal analysis services. Tesing of ou
material used in work defined by the referenced"AOS pu
flash measurement, as described by/ASTM 'E1461,,01 L
NADCAP certified laboratory. ThisItesti-ih Iou e was etr
measurements of specific heat. / <y

<

addl4rs the
P.O. #AOS-

ts, the Pnita therfifal analysis data
ied a Transinttal of Test Results
lysis equ-!pment manufacturer and.
tungsýteheavy alloy grade SD180
hase order was conducted by laser
rng NIST traceable standards in a
aily well qualified to make accurate

Data were obtained at 5
Anter for the 18.1 g/c/density

n-e'rst. The following values. were reported by
loy (nominal composition 95W-3.57Ni-l.43Fe)-

C

200
400
600
800

Specific Heat
(J/[kg-K])

154.7
159.2
163.4
170.3
173.9

r en.a)a~~ter aje, additional thermal analysis of a .SDI 80 sample was performed by Netzsch.
who salo bot a manufacturer of thermal analysis equipment as well as a toll service provider.
As our I1 "IDcernber 2006 report detailed, Netzsch obtained the following result using the same
laser flash ASTM E1461 technique:

Nominal
Temperature (F)

RT

Specific Heat
(J/[g-K])

0.153

I

Firth Sterling 

~t, ATI Engio~ered 
ift" 1-\1 Products 

1297 County Line Road, Madison, AL 35756 256-464-7738 scaldWell@atimwp.com· 

4 Septeri1ber'200R 

Troy Hedger / Raul j. Pomares 
Alpha-Omega Servicesl I.nc. 
9156 Rose Street 
Bellflower, CA 90706 o 
Dear Troy / Raul: '~ ~ 
. I have prepared the fo~lowing comments in respons~our~~es~ ad .. s the 

differences between our previously reported data (under Al'l?ha-Om~a Se11~;;r'O' #AOS-
03590) and the cited specific heat values listed in NUREG/tR-~ ~ / 

• 

In b. rieOy revisiting previously submitted proje(eptrts, the ini~F!llal analysis data 
presented a,s part of our 7 Sep~ember 20~6 rep'\,rt fontained. a T,.~nsmillal of Tes' Results 
docu~ertt ,from Anter Laborat?nes, ~ lead I 1\( ~en:n"l ana/ys~tyment manufacturer and, 
provl~er of to~l thennal a_nalyslsservl.ces. Tes~g of OU~'1tlu~neavy alloy grade SD 180 
materIal used In work defined by the referenced ~OS pu~hase order was conducted by laser 
flash measurement, as described by/ASTM E1461'"OI using NIST traceable stanqards in a • 
NADCAP certified la~oratory. ThiS' te7ti~hou~,le was ~:}eIY well qualified to make accurate 
measurements of speCIfic heat.'( V C""--- / . 

'Data were obtaine~. 5 ten~~tures~est. !he followi~~ values were r~ported by 
Anter for the 18.1 glee denSI1Ysn'~\l)' /Oy (nomInal composltJon 95W-3.57NI-l.43Fe); 

Nomina~ v Specific Heat 
\/femll~r~ttire (F) (J/[kg-K]) 

RT 154.7 
200 159.2 
400 163.4 
600 170.3 

~ '" 800 173.9 

Then, at ala~a!: , additional thermal analysis of a SOl 80 sample was perfonned by Netzsch, 
who is al~ b~ a manufacturer of th~m1al analysis equ~pment as well ~s a toll serv!ce provider. 
As our 11 Utcember 2006 report detaIled, Netzsch obtaIned the follOWIng result uS1l1g the same 
laser flash ASTM E1461 technique: 

Nominal 
Temperature (F) 

RT 

Specific Heat 
(J/[g-K]) 

0.153 • 



When the reported unit of measure is converted from a gram to kilogram basis, this
supplemental testing by a second independent testing house yielded excellent, agreement in
specific. heat - a value of 153 compared to the earlier 154.7 (J/[kg-K]). These values were thus
in agreement within -1.1 % - an excellent match for single test data comparison.

In examining Section 15 of NUREG/CR.-6150, it is not surprising to find disagreement in
specific heat values to those we reported - it is rather to be expected, Tables 15-4 and-l--2 both
list date for pure, elemental tungsten (W) - not tungsten heavy alloy. The/Sb]180"a 1oy
additionally contains Fe and Ni, and possesses a lower theoretical alloy density fltt ,pur W

The relevance of previously reported specific heat values for the SDJ 80 used jn the
aforementioned project over those contained in the cited NUREG dozum"ent can theref re be
summarized as follows:u
l, NUREG/CR-61.50 does not even relate to the tungsten heavy alloy use in the gask p0ei~c
2. NUREG/CR-6150 contains calculated values. only, where'our..eportedvalues we'r from

actual material testing conducted by equipment manufacturers to anASTM )tand•rd.
3. The thermodynamic data used for computation of N&kEG". R-61 •0.ta. are not given in

Sec~tion 15. Even for the case of pure W, the caUlated den•sy_ reported iNUREG/CR-
6150 Section 15.3 is 19.600 g/cc, which is greater'than the tungstnenindustry accepted value
of *19.3 g/cc for W as well as the value of 14\ ccsspeci:ried in the National Institute of

Standards Physical Reference Data listing. t woul appear that at least that input datum usedJ/

in thermal calculations is in slight error even r the casof-pure W. Calculated data are only
as good as the input data and model.

4. Specific heat values we reportedcpeviously .counted for- .e. actual measured density of the
SDI 80 tungsten heavy all0o ,,/ wdýetermined u'sinýgASTM B3311. As both chemical
makeup and density varied kfim thatlof pure W, ii's- only natural that the thermal properties
would differ from pure W as well.

5. The values we reported from Anter and Netzscc tests are consistent in trend with data for
pure W in Table 1 5-1 oNUlEG/CR•6150.,For example, room temperature specific heat for
pure W is listed a's -138 J/ -K).wbqe/as testing of SD180 gave -155 J/(kg-K) - an
increase of -12%.\ Th-tungsten heavy alloy contained 5 wt.% of transition metals having
significant, high \-pecd /i a W (-460 J/(.kg-K) for Ni, -440 J/(kg-K) for Fe). It is
therefo n 'lxpec-ed that the room temperature specific heat for the SDI80 heavy alloy
wvvouldbe higher-than t .at ofpure W.

There is týeregr norreasbn wilatsoever to question the specific heats reported by ATI Firth
SterligfrDl m0 base' o NUREG/CR-6150. At best, the cited Section 15 data are not
pplicable'ROTr.le s/siscribed above. Please contact me if further information is needed.

YOU trýul.

Steven•s Caldwell

Steven G. Caldwell, Ph.D.
R&D Director
ATI Firth Sterling
1297 County Line Road
Madison, AL 35756

2
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When the reported unit of measure is converted from a gram to kilogrElm basis, this 
supplemental testin~ by a second independent testing house yielded excellent agreement in 
specific heat - a valUe of 153 compa.red to the earlier 154.7 (J/[kg-K]). These values were thus 
In agree.ment within -1.1 % - an excellent match for single test data comparison. 

In examining Section IS of NUREG/CR-61 SO, it is not surprising to find disagreement in 
specific heat values to those we reported - it is ra.th~r to be expected. Tables 15,.1 and-l~ both 
list date for pure, elementt;tl. tungst~J1 (W) -not tungsfen. beavy alloy. Tho/sD180 ))' loy 
additionally contaibs Fe and N'i, and possesses a lower theoretical alloy density th-at~urC),w. 

" ( v" 
The. relevance. of previously rep00edspecific .heat. values for tlJe SIS>J 80 used).o the 

aforementIOned proJ~ct over those conta1Oe~ 10 the cited NUREG d5:c\ttrlent cltn there~6 re be 
summarized as follows: . . , , , . ,"'" ',~ . 
1, NUREG/C, R-6150does ~ot even relate to the tungsten, ,heavy alloy use ,~ thiB~sk proJe' . 
2. NUREG/C~-61S0 .conta1Os, calculated ~alues, only, wl,lere,;(~~eporte,values wer from 

actual matenal testing conducted by eqUipment manufactukrs to all"AST~yandkd. 
3. ,The .thermodynamic data us~d for computat~on of ~iikEG1~R -6] 5~ta ar'(notgiven in 

Sec,tJon I~. Even :for th~ case. of Ptl.reV:', the ca~tUlaJed den~ty,,-reported)n NUREG/CR-
6150 Sectlo,n IS.3 IS 19.600g/cc, WhlC,h IS greater than I~he~ungs~en-:tndustry accepte~ value 
of "19.3 glcc forW as well as the value o~' ~ ,'cc ~cl'fied In the NatIOnal Institute of 
~tandards Physical. Ref:r~nce pata listing. .t woul , appear that a~st that input datum used 
ll1, th, ermal cal, c~latlons IS In S,hgl1t error even ,~ the cas!:, fpUtx.)V. Calculated data are only 
as gopd as the ll1put data and model.~ "" 

4. Specific heat values we reporte~[;)re~~s~y ~ccoun\ed for't:he: actual meaSlJred density of the 
SD 180 tungsten heavy allo~Als waf'aetemlined u).ulg.0\STM B311. As both chemical 
makeup and density varied Jtom th~tJ>1 pur;W:-7i{iS-:O~iY natural that the thennal properties 
would differ from pure W as \.VeIl. ~ 

5. The values w,e reported frolJl A'n~,r a a~nd~etzscfi tests, are conSl,'stent, in, trend with data fot 
pure W in Table 14 ~tNUEB,EG/~~150'\For example, rQoiii temperat,ure specific he"at for 
pure W is listed as '-~38 J/lkg,""~ wQ9iastesting of 80180 gave -155 J/(kg-K) - an 
increase of -12%. Tht\tuagsten heavy alloy contained 5 wt.% of transition metals having 
significantlx higher peci'fjeheat.s-.!!>a6 W (-460 J/(kg-K) for Ni, :"'440 J/(kg-K) for Fe). It is 
theref?F1"onl~xpec oed thas-rrk room temperature specific heat for the SO 180 heavy alloy 
would be higher'than rl,at of\pure W. ' 

Ther~ .is t~ere~r.t no\:easor ~Katso~ver to ql~estion the specific .heats re~orted by A TI Firth 
Ster~for~0)\~0 bas~on ~,UREG/CR-61)0. At best, t.he CIted ~ectlon ys ?ata are not 
~Plic~'ll1e re~desc"bed above. Please contact me If further mfonnatlon IS needed. 

Y~l~~ 
Steve G Caldwell 

Steven G. Caldv,lell, Ph.D. 
R&D Director 
ATl Firth Sterling 
1297 County Line Road 
Madison, AL 35756 
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15. TUNGSTEN

15.1 Specific Heat (TUNGCP)

Specific heat is calculated by subroutine TUNGCP as a function of temperature. The temperature

dependent specific heat15-1 values are shown in Table 15-1. Linear interpolation is provided for tempera-
ture calls which fall between tabular values. Calls to TUNGCP that are outside of the table range will be
returned with either the first or last table value.

Temperature (K)

295

373

573

773

1,023

1,273

1,523

91.3

196.7

201.6

205.1

210.2

15.2 Thermal Conductivity (TUNGK)

calculated by subroutine TUNGK as a function of temperature. The temperature
151 values are shown in Table 15-2. Linear interpolation is provided for temperature

values. Calls to TUNGK that are outside the table range will be returned with either

15-1 NUREG/CR-6150

I

15. TUNGSTEN 

15.1 Specific Heat (TUNGCP) 

Specific heat is calculated by subroutine TUNGCP as a function of temperature. The temperature 

dependent specific heat15-1 values are shown in Table 15-1. Linear interpolation is provided for tempera
ture calls which fall between tabular values. Calls to TUNGCP that are outside of the table range will be 
returned with either the first or last table value. 

Table 15-1. Specific heat of tungsten as a function of temperature. 

Temperature (K) 

295 

373 

573 

773 

1.023 

( ~ 

Specific Heat 
(J/kg· K) 

138.2 

141.2 

<' 148i6 

163.9 

205.1 

210.2 

~ 15.2 Thermal Conductivity (TUNGK) . 
\~ / . 

. /"Thermal conduGtivity is ca1culated by subroutine TUNGK as a function of temperature. The temperature 

~~end~nt ~al c~d~tivit~5-1 values are shown in Table 15-2. Linear interpolation is provided for temperature 
calls whicll-fall betwee~\tab~lar values. Calls to TUNGK that are outside the table range will be returned with either " ~ "-.,. / 
Ihc fi'VC-0ruue. 

15-1 NUREGICR-6150 

• 

• 

• 



TUNGSTEN

Table 15-2. Thermal conductivity of tungsten as a function of temperature.

Temperature (K) Thermal Conductivity
(W/m * K)

573 124.7

673 122.9

773 121.2

873 119.4

1,073 161.1

1,773

1,373

1,573

2,573

2,973

(TUNGRO)

A constant value
19600 (kg/m 3).

15-1 M./Firnhaber,

value returned is

ýr,'S./Hagen, P. Hofmann, Specification of the International Standard
Experiment on Severe Fuel Damage, Gesellschaft fur Reaktorsicherheit

NUREG/CR-6150 15-2

I
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TUNGSTEN 

Table 15-2. Thermal conductivity of tungsten as a function of temperature. 

Temperature (K) 

573 

673 

773 

873 

1,073 

1,773 

1,373 

1,573 

2,573 

Thermal Conductivity 
(W/m. K) 

124.7 

122.9 

121.2 

119.4 

161..1 

1~5 

108.6 

2,973 

3,t7~ 
/ 3~ I / 
~()~v 

15.3 Dehsity Cor-r~ns (TUNGRO) 

19600~k;;~~;~nt val(ens~~ ~~yubroutine TUNGRO. The density value returned is 

0\ D.. ~.ll Reference 
15-1 ~/Firnhaber, K. Tranjbauer~S/Hagen, P. Hofmann, Specification of the International Standard 

Problein'I.f.P-31 \CORA (J'3 Experiment on Severe Fuel Damage, Gesellschaft fUr Reaktorsicherheit 

(GRS.~H'~~ 19.9h. 

',\vV 

NUREG/CR -6150 15-2 
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Design Guide for use of LAST-A-FOAM FR-3700 for Crash and Fire

Protection of Radioactive Material Shipping Containers

Product Data
LAST-A-FOAM® FR-3700 is a HCFC-free, rigid, closed-cell, flame-retardant polyurethane foam
available in densities ranging from 4 to 40 pounds per cubic foot. It exhibits a high strength-to-
weight ratio due to its cellular structure and crosslinked resin. Also, because of its closed-cell
structure, LAST-A-FOAM® FR-3700 has great resistance to water absorption, and will not swell,
crack, or split on exposure to water. LAST-A-FOAM® is stable, inert, and is resistant to most
chemicals and solvents. It is easily worked with common tools, and performs wel-as-a primary or
replacement material in a variety of applications.

Table 1: Basic Physical Properties

Property English/Metric -- MheistLmethodaýA

Closed Cell Content 96.7% \A\S D2856Prrocedure B

Water Absorption <• 85% by weight A'T M D-29'42 '\/

Glass Transition 279'F / 137'C MDSC•
Hardness, Shore-D 1.7812(D) 4- 0.37 j ASTMlb-224'0

Tumbling Friability - loss w/. 41.314x2.7183-° ASTM C-421 (20 min. @ 60 rpm)

Table 2: Basic Chemical Properties

Property Engj etr 1jTest Method

Carbon (C) >'50-70°/
Oxygn-(O) 14-34,0/o
Nitr'oen (N) 4-12/u

Chemical Composition ydgn (H)o4%O/>
Phosphorous () 0-2
Siicon (Si). <1%
Chl.ride.(Cl) 1800 ppm

__________________Oth~er ~ < <1%

Leachable Chlorides <1ppm GP-TM951 0

Table 3: Thermal Properties

FProperty EniWs Metric Test Method

Therml ConuE/ctvityBtu/hr-ft2 -F/inch W/m-K

SFR-3701.4 0.200 0.029

FR-3706 0.205 0.030

FR-3708 0.209 0.030

FIR-3710 0.213 0.031 ASTM C177 @75-F (24-C)

FR-3718 0.324 0.047

FR-3720 0.349 0.050

FR-3725 0.414 0.060

Specific Heat @250 C 0.353 BTU/Ib-0 F 1.477 J/g°C ASTM E-1269

Heat of Combustion 11,706 BTU/Ib 27.17 MJ/Kg ASTM D-240

Coefficient of Linear
Expansion
From -50'F to 200oF

Thermal 3.5 x 10-5 in/in/*F
to

5.0 x 10-5 in/in/0 F

6.2 x 10.5 K+'
to

9.0 x 105 K+1
ASTM C-518

q
OWN
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2 issOO5

• 

• 

• 

Design Guide for use of LAST-A-FOAM FR-3700 for Crash and Fire 
Protection of Radioactive Material Shipping Containers 

Product Data 
LAST-A-FOAM@ FR-3700 is a HCFC-free, rigid, closed-cell, flame-retardant polyurethane foam 
available in densities ranging from 4 to 40 pounds per cubic foot. It exhibits a high strength-to
weight ratio due to its cellular structure and crosslinked resin. 'Also, because of its closed-cell 
structure, LAST-A-FOAM@ FR-3700 has great resistance to water absorption, and will not swell, 
crack, or split on exposure to water. LAST-A-FOAM@ is stable, inert, ana is resistant to most 
chemicals and solvents. It is easily worked with common tools, and performs weIJ .. ,9~:--q primary or 
replacement material in a variety of applications. ~~ 

Basic Pro erties 
Table 1: Basic Physical Properties 

Closed Cell Content 

Water Absorption 

Hardness, Shore-D 

Tumbling Friability - loss W/o 

Table 2: Basic Chemical Properties 

Property 

Chemical Composition 

Leachable Chlorides 

FR-3720 

FR-3725 

Coefficient of Linear Thermal 
Expansion 
From -50°F to 200°F 

0.200 

0.205 

0.209 

0.213 

0.324 

0.349 

0.414 

0.353 BTU/lb-oF 

11 ,706 BTU/lb 

3,5 x 10-5 in/in/oF 

to 
5.0 X 10-5 in/in/oF 

GP-TM9510 

W/m-K 

0.029 

0,030 

0,030 

0,031 ASTM C177 @75°F (24°C) 

0,047 

0,050 

0,060 

1.477 J/gOC ASTM E-1269 

27.17 MJ/Kg ASTM D-240 

6.2 x 10.5 K-1 

to ASTM C-518 
9,0 x 10-5 K1 
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Design Guide for use of LAST-A-FOAM FR-3700 for Crash and Fire
Protection of Radioactive Material Shipping Containers

The Federal Aviation Regulation (FAR) 25.853(a) App. F(a)(1)(I) flame test is commonly used to
asses the relative burning characteristics of foam plastic materials under controlled laboratory
conditions. The results of these tests performed on LAST-A-FOAM® are shown in Table 4.

Table 4: Typical FAR 25.853 flame test results

LAST-A-FOAMO FAR 25.835 12-second Ignition FAR 25.835 60-second Ignition

Grade Extinguish Time, Burn Distance, Extinguish Time, Burn Distance
Seconds inches (mm) Seconds /in6cne(s(mm)

FR-3704 0.5 5.7 (144.8). 0.7 5.6,(142.2)

FR-3706 3.0 5.2 (132.0) 0.8 </ K,5.4,(137;2)

FR-3710 2.5 3.8 (96.5) -0- 4.6 \(1/A6.8)
FR-3718 6.1 2.7 (68.6) -0</ 4.5 (i'14.3)

FR-3720 5.5 2.9(73.7) -0-\ "4.7 (119,4)

The results of these test are not to be considered or used as fire hazard clasgtifications, a~nd are no~t inten~ded'or implied to
reflect hazards presented by this or any other material in actual fire conditions.

In the above tests, a 0.5 inch x 3.0 inch x 12 inch (12 mm x 76.2\mm x 305 mm) long foam
sample is mounted in a vertical position. The lower end is exposed-to a 1.5 inch (38.1 mm)
Bunsen burner flame for the described time. The time to flame extihguishment after removal of the
flame and burned length of the sample are recorded.

LAST-A-FOAM® products exhibit very go-6d-to-excellent resistance to a wide range of chemicals
and solvents. Common petroleum products such as oil orgasoline have a negligible affect on
LAST-A-FOAM®. Exposure to liquid acids and bases, either in dilute or highly-concentrated forms,
does not significantly deterioratef/oam<propertie-s atnrmal room temperatures. Some chlorinated
solvents will cause LAST-A-FOAM® to temporarily swell or soften on exposure, which can be
useful in some production situation's. If you need-specific advice regarding chemical resistance,
please contact us. / X I ,

BondIing, Fimllhingl~i,l' hi. an Sern LA, A vO
® \ \2 /

LAST-A-FOAM® can be bonded, filled/sealed and painted with a wide variety of commercially
available finimhing\products. Our customers report greatest success with automotive and wood
finishing materials, but the range, of usable products is not limited to those types.

General Plastics\,Manufacturing Company has prepare a "Guide to Bonding, Filling, and Sealing
LAST-A-FOAM, Proiducts"\available on request, to help with making appropriate finishing material
seiections. Y6u should foIlow manufacturer's safety instructions when using any bonding, filling, or
finishing product with LAST-A-FOAM , and observe their recommended precautions.

1 .4118 01 SO i I W 1, I 0.1,1A I ki sail V
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Design Guide for use of LAST -A-FOAM FR-3700 for Crash and Fire 

Protection of Radioactive Material Shipping Containers 

The Federal Aviation Regulation (FAR) 25.853(a) App. F(a)(1 )(1) flame test is commonly used to 
asses the relative burning characteristics of foam plastic materials under controlled laboratory • 
conditions. The results of these tests performed on LAST-A-FOAM® are shown in Table 4. 

Table 4: Typical FAR 25.853 flame test results 
-

I [ LAST-A-FOAM" 
FAR 25.835 12-second Ignition FAR 25.835 60-second Ignition 

Grade Extinguish Time, Burn Distance, Extinguish Time, Burn Distance, I 
~-~ I Seconds inches (mm) Seconds )nches (f(1m) 

FR-3704 0.5 5.7 (144.8) 0.7 / ~.6,J142.~) 
FR-3706 3.0 5.2 (132.0) 0.8 / ~.4)137;2) 

"- V' / 

FR-3710 2.5 3.8 (96.5) -0- A " 
4.6 ("Y1'6.8) . 

FR-3718 6.1 2.7 (68.6) -0(/ 

"" 
"" 4.5 (1't~.3) 

FR-3720 5.5 2.9 (73.7) -0-"" "" 
" "-4~Z (119/4) 

,. , 
The results of these test are not to be considered or used as fire hazard classifications, a'nd are ndt inten'ded or implied to 
reflect hazards presented by this or any other material in actual fire conditi~ns( ~ ") I 
In the above tests, a 0.5 inch x 3.0 inch x 12 inch (12:''1 ~"-x 76.2"m':!Yx 305 mm) long foam 
sample is mounted in a vertical position. The lowe( e~d is exposed-to a /1~5 inch (38.1 mm) 
Bunsen burner flame for the described time. The tim~ to flame extinguishment after removal of the 
flame and burned length of the sample are rec/d~ \ ~~ 

Chemical Resistance 

LAST -A-FOAM® products exhibit very goOa:::to-~Gelient rksis~ to a wide range of chemicals 
and solvents. Common petroleum /f:>(oducts ~uch 'as oil d,)gasoline have a negligible affect on 
LAST-A-FOAM®. Exposure to liquid acidsand bases,"ei~er in dilute or highly-concentrated forms, 
does not significantly deteriorate10am<Rroperti~t-n0~al room temperatures. Some chlorinated 
solvents will cause LAST-A-Fo'AM® to'ie,?1porarily swell or soften on exposure, which can be 
useful in some production situatiorls. If you neea-(pecific advice regarding ·chemical resistance, 
please contact us. ~ ~. ') 

Bondin ,Fillin ,and Sealin LAST-A-FOAM 

LAST-A-FOA~~an b~\ bo~d?cJ, fille-9Aealed and painted with a wide variety of commercially 
availablefinishing'-products. Ou(customers report greatest success with automotive .and wood 
finishing m~terials, t5tJt the \angS of usable products is not limited to those types. 

Gener;akE'l~tic~an~actJr{9@ Company has prepare a "Guide to Bonding. Filling. and Sealing 
LAS1-A-F0AM~ P'FOaucts;'~available on request, to help with making appropriate finishing material 
sei~ctions. Yau\sh0Uld'-fOIl6w manufacturer's safety instructions when using any bonding, filling, or 
finiShi~~ST_A_FOAM®' and observe their recommended precautions. 
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Design Guide for use of LAST-A-FOAM FR-3700 for Crash and Fire
Protection of Radioactive Material Shipping Containers

GENERAL PLASTICS MANUFACTURING COMPANY
oll Free 1 4910 Burlington Way

E tle-Ranton Areo . . . Box 9097 206

0 zo 20 30 ý3, 50• G0

CiIS / 'Gope

Figure 3: Long-Term Compressive Strength

Efec of Radiation

Cubic specimens (2.5 incRI)-LAST-A-FOAM@ FR-3710 were submitted to the University of Michigan
Phoenix Memorial Laboratory."The Specimens were irradiated in a Cobalt-6) Irradiator to a• • \ , 8 _"--_ \ / ..

maximum cumulative doseof2x10 rads,(gamma). This dosage is representative of approximately
40 years of life in a field\of 500 rad s per hour. Discoloration was observed to increase with dosage
but was not correlated with any change of physical properties. The compressive strength of the
specimenswas unaffected by the radiation as evidenced by the data shown in Table 5 and Table
6. (Test date: 1994)

Table 5 Average of five spe s at each dosage (results for individual tests available upon request)

Expoiw ~EN~TY\ ____ _____Stress(psi) @ % Crush

Sjft 60%70%N 0%1520% 30%F 40I 0 5
Control \\_1&A78 352 359 382 426 508 686 851 1,121

2 X 107 rads >10.68 341 348 373 417 499 678 848 1,137

4.2 X 107 rads\' 10.58 328 336 360 405 488 666 835 1,122

7X 107 rads 10.64 333 341 366 408 491 666 831 1,106

2 X 108 rads 10.76 347 356 380 422 507 682 844 1,112

IVW1 kh T.11 0 M IVITH 01 IN 10 [0101 M I VWAI 0 N
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Design Guide for use of LAST -A-FOAM FR-3700 for Crash and Fire 
Protection of Radioactive Material Shipping Containers 

Effect of Radiation 

1- -~,~; : ... 'DE'NSITY~ Stress(psi) @ % Crush 
Exposure, ",'/';1,.J:", 3 
'\ '·'.~~,II:)'s/ft 10% 20% 30% 40% 50% 60% ' c. ,--,,'.,d', '> 

Co~trol " " ./ " 1'0(78 352 359 382 426 508 686 , 
2 X 107 ra'a~ )10.68 341 348 373 417 499 678 

4.2 X 107 rads"'/ 10.58 328 336 360 405 488 666 
7 X 107 rads 10.64 333 341 366 408 491 666 

2X108 rads 10.76 347 356 380 422 507 682 

I 
I 

65% 70% I 
851 1,121 

848 1,137 

835 1 ,122 

831 1,106 

844 1,112 
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Design Guide for use of LAST-A-FOAM FR-3700 for Crash and Fire
Protection of Radioactive Material Shipping Containers

WtrImmesio

Using the same cubic samples from the radiation testing, LAST-A-FOAM® FR-3710 was shown to
remain resistant to significant water absorption. The samples were placed in water at temperature
of 125°F (520C) and a pressure of 17.7 psig (122 kPa). As shown by the results presented in
Table 6, water absorption occurs slowly, even considering the affects of radiation exposure.
Resistance to water absorption is consistent with the close cell content of LAST-A-FOAM®
FR-3700 of greater than 95%.

.Table 6: Water Absorption as a function of time and Radiation Exposure

Time and Radiation
Exposure

DensitY,
Ibs/ft•

Before
Submersion

After
Submersion

Weig•i
Gain, gra1 OG~j. By

Voue1. 1 & - -

1 Day Immersion

Non Irradiated 10.61 44.19 47.29 3,.\10 /2'1
2.0 X 10' rads 10.72 44.72 48.47 3.75\ 1.46

4.2 X 107 rads 10.96 45.66 /48.88 \3.22/ / 1.26

7.0 X 107 rads 10.64 44.66 ( 48.67 \\ 4.01 1.57

10 Day Immersion _ _I NAverage-> 1.37

Non Irradiated 10.80 44.73/ \\ 50.12 .---- 5.39 2.11

2.OX 107 rads 10.61 44.51\ 5193 7.42 2.90

4.2 X 107 rads 10.62 144-62N 52 85 -' 8.23 3.21

7.0 X 107 rads 10.65 44.29 > 53.78 9.49 3.71

100 Day Immersion _ % _______ Average--> 2.98

Non Irradiated 10.87 4'5.35 .74 6.40

2.0 X 107 rads 10.59 \1\ 44.3 66.30 22.00 8.59

4.2 X 10' rads --"1Q.89 45.35\ 67.70 22.35 8.73
7.0 X 07 'rads - 10.62--,_ \44.44/ 69.26 24.82 9.69

156 Day Immersion \ \ - _ _ _ Average--> 8.35

Non Irradiated 10V67 -,/44.22 65.12 20.90 8.16

2.0 X/1)07 rad'\ ,_10.52/ 43.89 69.70 25.81 10.08

4.2X(\l0 7 rads \10.7'3 44.66 72.06 27.40 10.70

/ýX1' 7 4457:0XlO\ rad•\ 10473 44.58 74.59 30.01 11.72
/ . \ \ \ I

Average--> [ 10.17

q

MWEAFFM
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Water Immersion 

Using the same cubic samples from the radiation testing, LAST-A-FOAM® FR-3710 was shown to 
remain resistant to significant water absorption. The samples were placed in water at temperature 
of 125°F (52°C) and a pressure of 17.7 psig (122 kPa). As shown by the results presented in 
Table 6, water absorption occurs slowly, even considering the affects of radiation exposure. 
Resistance to water absorption is consistent with the close cell content of FO AM® 
FR .. 3700 of greater than 95% . 

. Table 6: Water Absorption as a function of time and Radiation Exposure 
,------

Time and Radiation Densiti" Before After 

~it 
By 

Exposure Ibs/ft Submersion Submersion me, * 

1 Day Immersion ~ ~ "" '> 
Non Irradiated 10.61 44.19 47.29 A 3,~0 \ "'1·~1 
2.0 X 107 rads 10.72 44.72 48.4::"( [" 3.75\ 1.46 

4.2 X 107 rads 10.96 45.66 /4E ,.88~ ~ .2?) / 1.26 

7.0 X 107 rads 10.64 44.66 / 4~ .67 " 4.01 / 1.57 I" 
10 Day Immersi.on '4\1 .. , .. -:::' .... ":;" I 1.37 

Non Irradiated 10.80 44. V'" " 
50.1~ 1-----. 5.39 2.11 

2.0 X 107 rads 10.61 44.5~ 51 f93_ / 7.42 2.90 

4.2 X 107 rads 10.62 /..44:62, " 52~85 -- 8.23 3.21 

7.0 X 107 rads 10.65 / 44.29 \ ~ 53.78) 9.49 3.71 

100 Day Immersion / /) L ""'/ Average--> I 2.98 

Non Irradiated 10.&7" ""-4'5.35 /61.74 16.39 6.40 

2.0 X 107 rads 10.59 "I" 44) --------- -./ 66.30 22.00 8.59 

4.2 X 107 rads / "--tQ.89 "'" 45.35", 67.70 22.35 8.73 

7.0 X 107'rads ( 10.62 .......... 1-..... "44.44/ 69.26 24.82 9.69 

156 Day Immersion \ \~ ~v Avt:1 CI~t:--> 8.35 

Non Irra9iat~d \ 1'0~67 / I~ 65.12 20.90 8.16 

2.0 X/1U7 rads,,- 10.92/ 43.89 69.70 25.81 10.08 

4.2X~07r~~s "'" \ 10.7~ 44.66 72.06 27.40 10.70 

/?':O-l- 1'(:)~ rad~", '" \0~73 44.58 74.59 30.01 11.72 

~ ,V Average--> 10.17 
--.-
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Design Guide for use of LAST-A-FOAM FR-3700 for Crash and Fire

Protection of Radioactive Material Shipping Containers

The data below are nominal values and appropriate tolerances should be considered when
incorporating foam materials into static structural applications. Datasheet with values calculated
may be found by following the link: LAST-A-FOAM® FR-3700 Datasheets.

CAUTION: When using metric units, you must convert the input variable, D (density), to English
units (1 lbrm/ft3 = 16.02 kg/M 3).

Property

Line of Best Fit
Where'D' is the foam density in IbM/ft 3

(1 Ibm/ft3 = 16.02 kg/m 3) Test Meth~od

English (psi) Metric (MPa)

Compressive Strength

Parallel to Rise

@75-F = 8.745 (D) 1.6154 =0.0603 (D)1 6154  A /

@250°F = 4.537 (D)16050 =0.0313"D.)1.6154

Perpendicular to Rise A ) I
78 " 1 6154' -'

@75-F = 3.456 (D) 19178 = _0.0238,(P)1

@250-F 2.966 (D)1.7146 '=0.0205 (ASTM D-1621

Compressive Modulus /\ --

@75°F 276.2 (D54t13 " 1-19043 (D)/6154

Parallel to Rise @25F 1276.21 (2
@250F = 144.0-(D0) 6396  =0.99ý-8(6)1 6154 ASTM D-1621

/ :995 0 1.61-54
@ 75°F =/74.66 (D) 1:9 50514

Perpendicular to Rise @ 250 F / 4 (D) 1 .9 7_4 =0.5148 (D) 16154

0.'0"D 177 16154 ASTM D-1 621
__________@250_F __3-:63(D 1____ 7____ '~6414 (Dy ___l____

Tensile Strength K _

Parallel to Rise = 29.68,(D)[1J'A =0.2046 (D)1"6154 ASTM D-1623"1.3852 O 1.615ý4

Perpendicular,-to,,se J \--14.74 (D)' =0.1016 (D)l Type "A" Specimens

Tensile Modulus /
1 '1.1817 16154Para\llel to Rise. = 922-4(D) 1.1 =6.3597 (D) ASTM D-1623\ \ S- /(D))1.524.61-54 A

R ,2rpendiculrto Rise/i =, 28,615 (D) 15324 =1.9753 (D)l Type "B" Specimens

Shear Strength/ _____

. Parallel to\Rise " \ = 7.530 (D) 15433  =0.0519 (D) 16154  ASTM C-273
\" \Pererpdicular,•o Rise/j = 11.60 (D) 1 .37 [ =0.0800(D)1 6154  Compression Shear

Sp~er Modubus, " >__

Parallel to Rise = 40.53 (D) 1.8555 =0.2794 (D) 16154  ASTM C-273

Perpendicular to Rise = 133.0 (D) 142 o9  =0.9170 (D)16154 Compression Shear

Flexural _trength_
\/ Parallel to Rise = 8.287 (D) 1.6660 =0.0571 (D) 1 6154  ASTM D-790

Perpendicular to Rise = 21.17 (D) 1.3614 =0.1456 (D) 16 15 4  Method 1-A

Flexural Modulus

Parallel to Rise = 151.2 (D) "084 =1.0425 (D)1"6154 ASTM D-790

Perpendicular to Rise = 545.8 (D) 1.3628 =3.7631 (D)1 '6154  Method 1-A
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Design Guide for use of LAST-A-FOAM FR-3700 for Crash and Fire 
Protection of Radioactive Material Shipping Containers 

Mechanical Pro erties 

The data below are nominal values and appropriate tolerances should be considered when 
incorporating foam materials into static structural applications. Datasheet with values calculated 
may be found by following the link: LAST-A-FOAM@ FR-3700 Datasheets. 

CAUTION: When using metric units, you must convert the input variable, 0 (density), to English 
units (1 Ibm/ft3 = 16.02 kg/m3). '. 

I Property Wh ••• '0' ;sL~: ~:a".:~':.:!;ty ;n Ib""ft' . ~--l 
(1lbrnlfe = 16.02 kg/m

3

) AC;.J~.,~.,.~.t.TM .. et.ti .. p." ... C'~./jfl I 
English (psi) I Metric (MPa). ~ :':~i;.~1··7 I 

Compressive Strength / "'" "'" \ 

Parallel to Rise 

"'" "'" "'" 
'\ 

@75°F = 8.745 (0) 1.6154 =0.0603 (0)16154", '\. '" / / " AST\M 0-1621 
@250°F = 4.537 (0) 1.6050 =0:0313 (8.)16154 "\ " , 

Perpendicular to Rise /1 

"'" "'" 
) ) 

@75°F = 3.456 (0) 1.9178 / 
\ =0.0238,(P) 16154'-'" 

,/IsTM 0-1621 / 
@250°F = 2.966 (0) 1.7146 \ \ =0.0205 (0)'1~ 

Compressive Modulus A\ 
@75°F = 276.2 (0)"~13 '-J r~.:!~043 (0)1

6154 
Parallel to Rise ASTM 0-1621 

@250°F = 144.0-(Q.) 1.6396" \=0.9928'(6) 16154 
" " 

Perpendicular to Rise 
@75°F ~vf4.66 (0) f9f95 

"'" 
~0.5148 (0)16154 

" ASTM 0-1621 
@250°F / = ~3W(0) 1./174 '" },O'.6414 (0)16154 

Tensile Strength 

Parallel to Rise "'" = 29.68{pr·1~ =0.2046 (0)16154 ASTM 0-1623 

Perpendicul(~vto.~se ~1~.74 (D)Z3852 =0.1016 (0)16154 Type "A" Specimens 

Tensile Modulus ( 
Par~lIel to"Rise =922 .. 4 (D) 1.1817 =6.3597 (0{6154 ASTM 0-1623 \ \ " '> 

Perpendicul~r to Rise/ 
T 

= 286'5 (0) 1.5324 =1.9753 (0)16154 Type "8" Specimens 
/ '\. \ \/ /"--.... /' . 

Shear Streng~l:l/ "'" \ / 
\ ~ P~r~lIel td\Rise \ = 7.530 (0) 15433 =0.0519 (0)16154 ASTM C-273 

/'--.... 
\ \'\. '- \ ' 

PerRendicular~o Rise/ , , \ / 
= 11.60 (0) 1.3754 =0.0800(0) 1.6154 Compression Shear 

"'" 
~ " \ ,,/ 

= 40.53 (0) 1.8555 =0.2794 (0)16154 ParalleVto Rise ASTM C-273 \ 

"'" 
"'" Peq~endic'ular to Rise = 133.0 (0) 1.4209 =0.9170 (0)16154 Compression Shear 

" / 
"-

Flexural StrE(,ngth "'" 
~ 

""'/ Parallel to Rise = 8.287 (0) 16660 =0.0571 (0)16154 ASTM 0-790 

Perpendicular to Rise = 21.17 (0) 1.3614 =0.1456 (0)16154 Method 1-A 

Flexural Modulus 

Parallel to Rise = 151.2 (0) 1.8084 =1.0425 (0)16154 ASTM 0-790 

Perpendicular to Rise = 545.8 (0) 1.3628 =3.7631 (0)16154 Method 1-A 
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Table 7: Static Nominal Crush Strength, Parallel to Direction of Rise (see Table 8 for Perpendicular to Rise)

For 4 to 10 Ibm/ft3

1 Correlation Crush Strength, psi, Parallel to Direction of Rise
Temp Factors 10% 20% 30% 40% 50% 60% 65% 70%

-20°F CT 1.29 1.36 1.32 1.29 1.26 1.28 1.29 1.37

Yirt 7.3058 6.7276 6.4961 6.9137 5.6711 5.3279 5.9871- 6.2085
75TF '/ \_\

S 1.6590 1.7021 1.7350 1.7255 1.8877 2.0431 2.0870 2.1868
/ \ / /09

100'F CT 0.87 0.88 0.89 0.89 0.90 0.91 0.91 0.96

i40TF CT 0.73 0.75 0.76 0.77 0.78 0/ \7 0.79 8 0.84

180TF CT 0.65 0.66 0.67 0.68 0.69 \0.68 0.68 0.71

220T CT 0.61 0.60 0.60 0.61 o0.61 0.59 0.59 0.61A \
260TF CT 0.45 0.44 0.46 0.47 \,0,8 \0.49' 0.49 0.52

For 11 to 40 b1W ft /

Correlation Crush Strength, psi , Parallel to Direction of Rise
Temp Factor 10% 20% 30% •0'K 50%• -/, 60% 65% 70%

-20TF CT 1.35 1.33 1.32\ 1.31 1.30 1.28 1.26
7

Yint 4.3422 3.8755 3.5241 \3.0307\ 3.0402 3.4889 5.8935 5.6055
75OF / ./ I I \

S 1.8809 /1.9321 1.987-2- 20755/ 2.1451 2.2143 2.1041 2.2368

100TF CT 0.86 0.87 £0-88 .... /088 0.89 0.90 0.90 0.97

140TF CT T07-2 0.74 0\7 5 0.75 0.75 0.76 0.76 0.81

180TF CT 0.62 0"63 , 4'0./5 0.65 0.65 0.65 0.64 0.68

220TF CT 0.56V 0.56/' 0.57 0.57 0.56 0.54 0.54 0.57

260°F CT \.40 /0.40 0.41 0.42 0.41 0.43 0.43 0.47\\ '
The room temperature (75TF) foarn crush strength is calculated at each %-Crush and is a function of

density;'=,Y•t()S, where Yi; and S are defined above, p is the nominal foam density in lb/ft3, and a in the

resulting crush stress in psi at/the indicated strain. The foam crush strength at temperatures other than 750 F is

calculated at each %-Crush and is a function. of the strength at 75 F; (7 = a•75 'FCT' General Plastics Mfg. Co. is

re-investigating the correlations factors at temperatures above and below 75°F. Please contact us for more

specific and detailed data, as needed.
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Table 7: Static Nominal Crush Strength, Parallel to Direction of Rise (see Table 8 for Perpendicular to Rise) 

For 4 to 10 Ibm/fe 

Temp Correlation Crush Strength, psi, Parallel to Direction of Rise 
Factors 10% 20% 30% 40% 50% 60% 65% 70% 

-20°F CT 1.29 1.36 1.32 1.29 1.26 1.28 1.29 1.37 

Yint 7.3058 6.7276 6.4961 6.9137 5.6711 5.3279 5,9871""'- 6.2085 
75°F / '\ 

/ \ 
S 1.6590 1.7021 1.7350 1.7255 1.8877 2.043Y 3-.087f 2.1868 

I 
/ "- / 

/ 0.96 100°F CT 0.87 0.88 0.89 0.89 0.90 • 0.91" 0,91 
/ 

/~ " "" 0.79 ~, 140°F CT 0.73 0.75 0.76 0.77 0.78 < 0.7~ 0.84 

180°F CT 0.65 0.66 0.67 0.68 0.69 ~.68 '" \ ~68 )0.71 
A "-

/ "- "- ~O.59 
v 

220°F CT 0.61 0.60 0.60 0.61 " 0.61"" 0.59\ 0.61 

~4'71 "'-
, 
~9) )0.49 260°F CT 0.45 0.44 0.46 Q~8 0.52 

For 11 to 40 Ib~/it~ I ". '." ,',','.' / 

" / l ,; ;:;',;.:( "i " " ,/ I' ,." , '.~ _.-
Temp Correlation Crush Str~n~th. p~id~~r!i,IJel,!o Direction of Rise 

Factor 10% 20% 300/.' ,. ''', :I~§[?&;:: " ;,'$,~:ID,:: /' 60% 65% 70% 
"- L~"""': 

"-
1.31 I ---'1~3j/ -20°F CT 1.35 1.33 1.32"" 1.30 1.28 1.26 ,---...... 

/ 
3.5i41 "'3.0307 "'-Yint 4.3422 3.8155 > 3.0402 3.4889 5.8935 5.6055 

75°F / I "-
/1'.932( )1.98J.2- "- / S 1.8809 ~55 2.1451 2.2143 2.1041 2.2368 

( "-
~.87 

'-/ / 
100°F CT 0.86 (0,88---. -/0,88 0.89 0.90 0.90 0.97 

140°F CT /0':7-2'-...... 
~ 

0.74", ~ 0,7~ 0,75 0.75 0.76 0.76 0.81 
, 

'-...... '" "v0£5 180°F CT 
\ O.~~ 0:63 0.65 0.65 0.65 0.64 0.68 

'-...... \ \ " ? 
220°F Cr 0.56\/' ~6/ 0.57 0,57 0,56 0.54 0.54 0.57 

/" 

/CT~ \ / 260°F 0.40 <; 0.40 0.41 0.42 0.41 0.43 0.43 0.47 
\ 

The room t~mpej:-ature (7,\F~oa~ crush strength is calculated at each %-Crush and is a function of 

densit{;d="yjn;(p)S~here Ylnt/ne( S are defined above, p is the nominal foam density in Iblfe, and cr in th 

re~ting Grushs~ess iJ:1 ~i aYthe indicated strain. The foam crush strength at temperatures other than 75°F i 

cal~lated ~Ch %-C~Sh ~nd is a function of the strength at 75°F; (J = (J 0 Cr. General Plastics Mfg. Co. i 

re-inveitigating t~or~ations factors at temperatures above and below
75

7;oF. Please contact us for mor 

specific and\jetai~ data, as needed. 
V 

" 

1le.t;~I;:f!""[ __ '~ 
~ 

~llaw.u~ •• l~lrI!'_~ l 

e 

s 

s 

e 
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Design Guide for use of LAST-A-FOAM FR-3700 for Crash and Fire
Protection of Radioactive Material Shipping Containers

Table 8: Static Nominal Crush Strength, Perpendicular to Direction of Rise (see Table 7 for Parallel to Rise)

For 4 to 10 lbm/ft
3

Correlation Crush Strength, psi, Perpendicular to Direction of Rise
Temp Factors

(see below) 10% 20% 30% 40% 50% 60% 65% 70%

-20°F CT 1.32 1.35 1.34 1.32 1.32 1.33 1.34 1.36

Yint 6.3841 6.5943 6.1154 5.7722 5.3041 5.3181 /5.7864 \5.7701750F .0 9 / , >

S 1.7182 1.6946 1.7403 1.8023 1.9054 2.0392 2.2255

100°F CT 0.85 0.87 0.88 0.89 0.90 0.91 0.91 / 0.92

140°F CT 0.75 0.77 0.78 0.79 0.79 < 0.79\ \0.79 0.80

180'F CT 0.63 0.66 0.68 0.69 /0.69 \0.70 0. 6 9 V\ /0.70

220°F CT 0.59 0.59 0.60 0.61 A 0.60 0.60 0.59 0.60

260'F CT 0.45 0.45 0.47 0./48 \0.48 0-48 /0.48 0.48

For 11 to 40 lbmIft"

Correlation Crush Streng~tht,psi, P u6renaiblar-to Direction of Rise
Temp Factors.

(see below) 10% 20% 30o/>, 4 0  50% 60% 65% 70%.

-20'F CT 1.34 1.33 -T1'32'\ 1.33 1.30 1.28 1.24 1.17

7 2>
Yint 4.1342 3W5581/- 3.2664 2.8352/, 2.8988 3.3972 6.5439 5.6464

75OF/ /75 F \ / _ _ _ _

S 1.8957 < 1.9593', 2.0109 2.0955 2.1602 2.2242 2.0660 2.2321

100°F CT 0.84 0:85 <\0.0.86.87 0.88 0.88 0.90

1400F CT 0.72 0.73 0.74 0.76 0.75 0.76 0.76 0.79
_____ ____\ /

180'F CT 0.62 0. 63 - 0.64 0.65 0.65 0.65 0.65 0.67

220TF C \0.53 \I //0'-53/ 0.54 0.55 0.54 0.54 0.54 0.56

260'F CT\ 0 9 V 0.39 0.40 0.41 0.41 0.40 0.40 0.42
/- \ \\X \o\,

The room temperature (75oF) fpam crush strength is calculated at each %-Crush and is a function of/. ,\\s \ \ "denity =•Jpf,2 where Yt and S are defined above, p is the nominal foam density in lb/ft3, and in the

resulting crush stress in psi at the indicated strain. The foam crush strength at temperatures other than 75'F is

calculated at each %-Crush and is a function of the strength at 750F; o" = a 7F CT. General Plastics Mfg. Co. is
\ I.. 7 T

re-investigating the correlations factors at temperatures above and below 75'F. Please contact us for more

specific and detailed data, as needed.

liq III rove M""M
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Design Guide for use of LAST -A-FOAM FR-3700 for Crash and Fire 
Protection of Radioactive Material Shipping Containers 

Table 8: Static Nominal Crush Strength, Perpendicular to Direction of Rise (see Table 7 for Parallel to Rise) 

For 4 to 10 Ibm/fe 

Temp 

Temp 

Correlation 
Factors 

(see below) 

CT 

S 

CT 

CT 

CT 

CT 

CT 

Correlation 
Factors 

(see below) 

CT 

s 

CT 

CT 

Crush Strength, psi, Perpendicular to Direction of Rise 

10% 20% 30% 40% 50% 60% 65% 70% 

1.32 1.35 1.34 1.32 1.32 1.33 1.34 1.36 

6.3841 6.5943 6.1154 5.7722 5.3041 

1.7182 1.6946 1.7403 1.8023 1.9054 

0.85 0.87 0.88 0.89 0.90 

0.75 0.77 0.78 0.79 

0.63 0.66 0.68 0.69 

0.59 0.59 0.60 0.60 

0.45 0.45 0.47 0.48 

10% 60% 65% 70% 

1.34 1.28 1.24 1.17 

4.1342 3.3972 6.5439 5.6464 

1.8957 . 2.1602 2.2242 2.0660 2.2321 

0.84 0.87 0.88 0.88 0.90 

0.76 0.75 0.76 0.76 0.79 

0.65 0.65 0.65 0.65 0.67 

0.54 0.55 0.54 0.54 0.54 0.56 

0.40 0.41 0.41 0.40 0.40 0.42 

m crush strength is calculated at each %-Crush and is a function of 

and S are defined above, p is' the nominal foam density in Iblfe, and (J in the 

at the indicated strain. The foam crush strength at temperatures other than 75°F is 

In-L."",.,h and is a function of the strength at 75°F; cr = cr 75" F CT' General Plastics Mfg. Co. is 

correlations factors at temperatures above and below 75°F. Please contact us for more 

11 ;55005 



Design Guide for use of LAST-A-FOAM FR-3700 for Crash and Fire
Protection of Radioactive Material Shipping Containers

Dyai Crs -trnt

The crush strength of LAST-A-FOAM®, like many materials, is modestly sensitive to strain rate.
The static to dynamic adjustment shown in Table 9 is based on a significant testing program and
included strain rates in the range of 30 sec1 to'100 sec1 . It is expected that the adjustment will
provide good predictions of dynamic impact strength of FR-3700 for most Packaging design
conditions. This information is intended to be a guide for designers of impact mitigating devices.
The constitutive material models may be useful in targeting a foam density or rag!-fo"ra particular
application. However, each design should be thoroughly analyzed or tested to understand the
implications of the complete design. / ý ,)

Table 9: Static to Dynamic Crush Strength Adjustment

The dynamic crush strength is calculated at
strength at the same %-strain; /

Dy,,yamic Yint ((aStatic )S.

CAUTION: Use only units of PSI for

ac %-strain and a-function of the static crush

value.

eral Plastics Manufacturing Company
Burlington Way - P.O. box 9097

)ma, WA 98409

Telephone:
Facsimile:

(800) 806-6051 or (253) 473-5000
(253) 473-5104

See our World Wide Wed Site at:
www.generalplastics.com
E-mail address: sales(.generalplastics.com

q

Ron

12 iss005

Design Guide for use of LAST-A-FOAM FR-3700for Crash and Fire 
Protection of Radioactive Material Shipping Containers 

D namic Crush Stren th 

The crush strength of LAST-A-FOAM®, like many materials, is modestly sensitive to strain rate. 
The static to dynamic adjustment shown in Table 9 is based on a significant testing program and 
included strain rates'in the range of 30 sec·1 to·1 00 sec·1

. It is expected that the adjustment will 
provide good predictions of dynamic impact strength of FR-3700 for most Packaging design 
conditions. This information is intended to be a guide for designers of impact mitigating devices. 
The constitutive material models may be useful in targeting a foam density or rage fDr'afarticular 
application. However, each design should be thoroughly analyzed or tested/to understand the 
implications of the complete design. <: 0 ). 
Table 9: Static to Dynamic Crush Strength Adjustment A ~ ~ 

Strain 10% 20% 30% 40% 50% "60% "- 65% .> 70% \. / A " " "-
Yint 1.2971 1.4397 1.5181 1.3887 1<"4419"" 

'~ )1.3871' 1.4660 

"" S 1.0330 1.0069 0.9941 1.0028 / 1 0.99·12 ""0.9831 0.9910· 0.9586 

" 
The dynamic crush· strength is calculated at each C/o-sJain an~ftJnc~ of the static crush 
strength~at the sam: %-strain; /~J 
cr DynamIc . Y lilt ( cr StatIc) . , ~ 
CAUTION: Use only units of PSI for inp~c vall:le. 

General Plastics Manufacturing Company 
4910 Burlington Way· P.O. box 9097 
Tacoma, WA 98409 

Telephone: 
Facsimile: 

(800) 806-6051 or (253) 473~5000 
(253) 473-5104 

See our World Wide Wed Site at: 
www.generalplastics.com 
E-mail address: sales@generalpl 
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Air Properties

06Properties from Incropera, Frank P., David P. DeWitt, Fundamentals of Heat and Mass Transfer,
New York: John Wiley & Sons, Incorporated, 4th Ed., 1996.

Used modeling air gaps. Illustrations that follow show the Air gap locations (excerpt from Revision A of this
report) and size of gap within the cask (dimensions included, Model AOS-165 provided as an example).

Gr = gS 3 AT
T~u2 . - This part is calculated for different

Results shows for large range of AT, <

Gr < 2000 .*. Nu=-

.*• hc = k/s kc = hcS

Radiation assuming T1 - T2 (temperature across
K

hr = J* F * 4T3

F = 0.351 (refer-to Paragr

within thisýrepoi

KR = hrS < V

Air Space Property Sets,"

I

Air Properties 

Properties from Incropera, Frank P., David P. DeWitt, Fundamentals of Heat and Mass Transfer, 
New York: John Wiley & Sons, Incorporated, 4th Ed., 1996. 

Used modeling air gaps. Illustrations that follow show the Air gap locations (excerpt from Revision A of this 
report) and size of gap within the cask (dimensions included, Model AOS-165 provided as an example). 

Gr = 
gS3 

I1T 
Tli ........ --- This part is calculated for different temperaturesO 

Results shows for large range of I1T, 

Gr < 2000 

••• he = k/s 

Radiation assuming T1 - T2 (temperature across gap) 

h, = J • F • 4T
3 ~ 

F = 0.351 (refer/tQph 3.3.1.2, "Enclosed Air Space Property Sets," 

witKin V portl V 
= 

• 

• 

•• 



I
Excerpt, Fundamentals of Heat and Mass Transfer, Table a.4,

"Thermophysical Properties of Gases at Atmospheric Pressure," Page 839

Appendix A % TherrmophYsical Prope~rf'Pof Matter; 1 • 839

T.BLE A.4 Therinopbysical Properties 0'.$ -

of Gases at Atmospheric Pressure.
T p C 107 v10w k1 a0 10e
(K) (kg/M) (k•g ' K) (N shmZ) (mWIs) (W/. K) (m1Is) Pr

Air

100 3.5562 1.032
I150 2.3364 1.012
200 1.7,458 1.007
250 1.3ý47 1.006

'7 300 1.1614 1.007

7 350 09950 1.009
400 0.8711 1.014
450 0.7740 1.02)

%4 500 0.6964 1.030
-7 550 0.6329 L.040

27 600 0.5804 1.051
/ 650 0.5356 1.063

... 700 0.4975 1.075
ý- 750 0.4643 .D087

1 800 0.4354 1:099

A 850 0.4097 1.110,
z>7 900 0,3M8 1.!2'

7? 950 0,3666 1j]i3
IOW 1000 0.3482 .141
I100 0.3166 1M159

1200 0.02 1.175
2300o 0.267 1 189

1400 032488 £"207-
f500\ 0O2322 V.230W

71.1 2.00 9.34
103.4 4.426 13.8
132.5 7.590 18.1
159,6 11.44 22.3
184.6 115.89 26.3

208.2 20.92 30,0,/
230.1 26.41 33.%\
250.7 32.39 .37.3
270.1 38.79 40.7
288.4 45.57, 43.9

305.8
322.5
338.9<

59~6

66.7

71.5

73.0 162.9
ý6.0' 185.1
0 / 213

57 240
84 268

L.286
1.307
1.337
1.372

611
637
663
689
715

298
329
362
396
431

76.3
82
91

100
106

113
120
128
137
147

160
175
196
222
486

24,7
27.2
29.3
31.6
34.0

131 0.716
143 0.720
155 0.723
168 0726
195 0.728

224 0.728
238 9.719
303 0.703,
350 0.685
390 0.688

435ý 0,685
482 0,683
534 0.677
589 0.672
646 0.667

714 0.655
783 0.647
869 0.630
96) 0.613

1570 0.536

16.6 0.887
19.4 0,870
22.1 0.872
24.9 0.872
27.9 0.869

ý2?00 0:1582 1.4)7
Z300 0.1513 1.478
2400o o.44s s55g
.250o 0.1389 1.665
3000 0.1 135 2.726

740
766
792
818
955

468
506
547
589
W41

01

Anunoiia (NR-,)
300 0.6894 2.158 101.5 14.7
320 0.6448 2.170, 109 16.9
340 0.6059 2.192 116,5 19.2
360 0.5716 2.221 124 21.7
380 0.5410 2.254 131 24.2

,

I

• 

• 

• 

: Append.". A • The.rnwphysico{ Propel1i.p of Matter,' v : 
,f/' . Y'lf , .,\ f / .... :\ 1 

'''''':.:\,-'' l ~ I TABLE A.4 Thermopbysical Properties *",;i' , of Gases at Atmospheric Pressure
a 

'v -l 

T 
(K) 

Air 

100 
1.50 
200 
250 

3.5562 ],032 
2.3364 1.012 
1.7458 1.007 
J .3947 1.006 

71.1 
103.4 
132.5 
159.6 
184.6 

". 1(f 
(~ls) 

2.00 
4.426 
7.590 

\ 1.44 
!S.8!;1 

k . t(tl 
0N/ro' K) Pr 

9.34 2.54 0.786 
13.8 5.&4/0:758 
18.1 10.3/ 0.137 
22.3 15:9 o,720\ 26.3 22.S ~07 

h 350 0.9950 W)9 208.2 20,94 30.9,/~~9.9 O.7OQ : ~-7 400 O.S711 1.014 230.1 26.41 33.S,,- 3S.3 0.690) : \'[ '? 450 0.7740 l.l)2} 250.7 32.39 //~7.3 '" 47.2", ~.~~6) : 

n 300 1.1614 1.007 

;~( 500 0.6964 \.030 270.1 3&.79 10.7 '" ~~.7 ~4 : p 7 550 0.6329 1.040 288.4 45.571 13.9 ~.7 0.683 i L-; 600 5 II ~ ~O'65' i /" .. 1',' 650 0.5804 1.051 305.s~ ,2.69 1 ·Z~ :,.9 . S I 

_ 0.5356 1.{)63 322.5 6O.?J J 4~P ~.3 0,690 ' hr..,. 700 0,4975 \.075 338.8 ~PO,\ 52.4 98:;7 0.695 h')" 750 0.4643 1.087 354.6 ~ 7.6,37 ;54.9. 10? 0.702 ~~ 2'/ 800 0.4354 1:099 /369.~ ,\093 C~120 0.709 
: 'j'n 8S0 0.4097 !.1l0/ 384.3 \ 93)0 59,6 131 0.716 I {"!..-7 900 0.3~ un /39'&:1 I 102.9 '-..., 62:0 \4'3 (l.no Ie)? 950 0.3666 ((/31 ( 411.3 L~112..:.2 V643155 0.723 "I;"~ 1000 0.3482 ~.141 "J4~~.A 17:t·9~ 66.7 )68 0;726 1100 0.3166 1'>1,59 4J9.Q. ___ ~ 71.5 195 ~,7'2& 

I 

1200 0:2902' l.If\s 4~O' 162.9 76.3 224 0.728 1300/.0~2§7;9 .. ~.189 4?6.0\ 185.1 82 238 Q.719 1400 0:2488 f207 530/ 213 91 31)3 0.703 1.500~ .. 2.~2') tP05S1 240 100 350 0.685 1600 0.217-7 1.248 584 268 106 390 0.688 \ 

1700 O:2049
V

, I~ 611 1800 0\935 /J.286 637 

~
19bo o.hi33 \ 1.307 663 i®~.O.r7~l ) 1.337 689 2100 '0.1658 l.372 715 ~~v 
2??<'!"vO:1582 1 ,417 740 

766 
191 
818 
955 

2300 0.15131.478 2,490 0.\ 448 1.55& 
2500 0.1 J89 1.665 
3000 0.1135 2.726 

Ammonia (NH:J 
300 0.6894 2.158 101.5 
320 0.6448 2.110' 109 
340 0.6059 2.192 11.6.5 
360 0.5716 2.221 124 
380 0.5410 2.254 131 

298 
329 
362 
396 
431 

468 
506 
547 

. 589 
841 

14.7 
16.9 

. 19.2 
21.7 
24.2 

113 
120 
128 
137 
147 

160 
175 
196 
222 
486 

24.7 
27.2 
29.3 
31.6 
34.0 

435 
482 
534 
589 
646 

714 
783 
869 
%D 

1570 

16.6 
19.4 
22.1 
24.9 
27.9 

0.685 
0.683 
0.6n 
0.672 
0.667 

0.655 
0.647 
0.630 
O.6J3 
0.536 

0.887 
0.870 
0.872 
0.872 
0.869 

., 
1 



Excerpt, Rev. A of this Report (FM 9054), Page 3-13

The decay heat of the cask contents is introduced in the model by two-node convective boundary elements
along the cask cavity wall. In the model, it is assumed that the load is uniformly distributed over the entire
cavity surface.

Convective boundary elements define the convective and radiative properties at the interface between the
impact limiter outer surface and the regulatory environments. Another convective surface is located on the
side of the cask's outer shell, between the upper and lower impact limiter structures. In addition to
convective and radiative properties, these boundary two-node elements have the capability to include
required solar heat flux loads.

Figure 3-2 illustrates all components and interfaces of the thermal model.

0.0" gap

air gap

Packed Stainless
Steel Wool

/I
- .0/

0

Figure 3-2. Expanded View of Thermal Model Defining Component Interfaces

AOS Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, AOS-1 00, and AOS-1 65 Transport Packages

3-13
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Excerpt, Rev. A of this Report (FM 9054), Page 3-13 

The decay heat of the cask contents is introduced in the model by two-node convective boundary elements 
along the cask cavity wall. In the model, it is assumed that the load is uniformly distributed over the entire 
cavity surface. 

Convective boundary elements define the convective and radiative properties at the interface between the 
impact limiter outer surface and the regulatory environments. Another convective surface is located on the 
side of the cask's outer shell , between the upper and lower impact limiter structures. In addition to 
convective and radiative properties, these boundary two-node elements have the capability to include 
required solar heat flux loads. 

Figure 3-2 illustrates all components and interfaces of the thermal model. 

0.0" gap (2 pi) 

Packed Stainless 
Steel Wool 

0.0" gap 

00:' gap 

'( 
01 

'

If 
air gap~ .0 

Packed Stainless 
Steel Wool (2 pi) 

0.0" gap (2 pi ) 

Figure 3-2. Expanded View of Thermal Model Defining Component Interfaces 

AOS Radioactive Material Transport Packaging System Safety Analysis Report 
for Model AOS-025, AOS-050, AOS-100, and AOS-165 Transport Packages 
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Size of Gap within Cask - Model AOS-165

'2 
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Size of Gap within Cask - Model AOS-165 
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-Parker
Compound Data Sheet,
Parker O-Ring Division United States

--------------------------- ------------------

MATERIAL REPORT
REPORT NUMBER:

DATE:
KK2206
06/19/96

TITLE: Evaluation of Parker Compound S1224
7GE705 A19 B37 EA14 E016 E036 F1

PURPOSE: To determine if S1224-70 meets the cal

CONCLUSION: Compound S1224-70 meets the ASTM

-70 to
9Gl1
Ilout./N

Recommended For
Dry heat
Some petroleum oils
Moderate water resist6rc(
Fire resistant hydra6lic flui
Ozone,'aging, and weathE
Low temperatuirre " \

fluid

Parker O-Ring Division
2360 Palumbo Drive

Lexington, Kentucky 40509
(859) 269-2351

Parker 
Compound Data Sheet. 
Parker O-Ring Division United States 

TITLE: 

PURPOSE: 

CONCLUSION: 

MATERIAL REPORT 
REPORT NUMBER: KK2206 

DATE: 06/19/96 

Evaluation of Parker Compound S 1224-70 to AS~M ~200p 
7GE705 A19 837 EA14 E016 E036 F19 G11 V 
To determine if S1224-70 meets thecalioG 
Compound S 1224-70 meets the ASTM D2Q~all~. 

Recommended temperature limits//""~OF to'~500F, 
Recommended For ~ 
Dry heat 
Some petroleum oils 
Moderate water resistful-Ge 
Fire resistant hydrablic fluicJs (H~ ang"rtFD-S) 
Ozone,'aging, and w~ther resi~tance--/ 
Low temperature ~ 

Not RLQd For . 

Acids 
Ketones~ 

Sili~e'Q!!? . 
At;Jto and almraft brake flUid 

\) 

Parker a-Ring Division 
2360 Palumbo Drive 

Lexington, Kentucky 40509 
(859) 269-2351 

• 

• 
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I irker
I -

Compound
Parker O-Ring

Data Sheet
Division United States

---------------------------------------------------------- --

REPORT DATA
I Report Number: I KK2206 I

ASTM D2000
7GE705 A19 B37

EA14 E016 E036 F19
Gil S1224-70

Pass / Fail Limits SlabResults.
Basic Physical Properties
Hardness 70 +/-5 69
Tensile Strength, psi min 725 1,204
Elongation, % min 150 7'. 2ý5,
ASTM D573 Heat Agin.,
70 HRS (E 225°C
Hardness Change, pts max +10 +6
Tensile Change,..% max -25 -14
Elongation Change, % max -30 -26
Compression Set ASTM D395,
22 HRS (a 347uF, plies
% of Original Deflection, max 30 23
Fluid Immersion, ASTM #1 Oil,
70 HRS (a 150uC
Hardness Change, pts 0 to15 -9
Tensile Change, % max -20 +10
Elongation Change, % max -20 +3
Volume Change, % 0 to'"1.5 +4
Fluid Immersion, ASTM #3 Oil,
70 HRS @ 302"F
Hardness Change, pts max -40 -19
Volume Change, %0 max +60 +35
Fluid Immersion ASTM D471 Water--..
70HRS-.@212uF \ \ ;>
HardnessChange, pts. max. +/-5 0
Volume'Change, % max. +/-5 0
TearResistance.\ASTM D624, Die B
kN/M,\rin\ \ \ \. 9 14
',Low Te~npereature Brittlen'essTest
ASTM-D2i 37,M'ethod A&
3 m @p. 55'0C\ Pass Pass

Parker O-Ring Division
2360 Palumbo Drive

Lexington, Kentucky 40509
(859) 269-2351

• 

• 

• 

I ilarker 
I 

Compound Data Sheet 
Parker O-Ring Division United States 

REPORT DATA 
I Report Number: I KK2206 I 

ASTM 02000 
7GE705 A19 837 

EA14 E016 E036 F19 
G11 

Pass / Fail Limits 
Basic Physical ProQerties 
Hardness 70 +/- 5 
Tensile Strength, psi min 725 
Elongation, % min 150 /' 
ASTM 0573 Heat Aging, 

~~g/l \ 70 H RS @ 225i:lC 
Hardness Change, pts max 
Tensile Change, Yo max 
Elongation Change, % max <~O 
ComQression Set ASTM 0395, 0J ~ 22 HRS @ 34i'F, Qlies 
% of Original Deflection, max 
Fluid Immersion, ASTM #1 Oil, 

~ (>----70HRS@150'C /< 
Hardness Change, pts . ~)~>15 Tensile Change, % max ) . -20 
Elongation Change, % max ( -20 

---Volume Change, % o to +r5 
Fluid Immersion, ASTM #3 Oil, ~ 
70 HRS @ 302i:lF . 
Hardness Change, pt§rnax~ ~ Volume Change, ~ max , +60 
Fluid Immersion ASTM 0471 Wate~~ V 

70 HRS. @ 212i:lF \ \"/ ;, 

Hardness,Ghange, pts. ma~(. r +/-5 /" \ +/-5 Volum~/Chan~~, % m()x. 
Tear'Resistanc~ASTM 0624, Die B 
kNlM,\rp.in ~ "" \ ) 9 

/'LOW TemQeraiure BrfttlenessTest 
ASTM'02\l37~Method A,> . 

@". 6 \ 3 RJi[l. -55 C ""/ Pass 

~ 

/ 0 51224-10 
" Slab Results, 

(e9~ 
1'204 

) 
, 

, 265, 

~j 
~-14 

-26 / 

~3 
J 

-9 
+10 
+3 
+4 

-19 
+35 

0 
0 

14 

Pass 

Parker O-Ring Division 
2360 Palumbo Drive 

Lexington, Kentucky 40509 
(859) 269-2351 
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HELIUM SEALING BUBBLE SEALING

ma x

Croýý y PuWl- Pu&392'f y y fýubs ! iF,,,a3,j2"fl Terlip

ýeaiorl lbs/iricli lbsAndl 1 PSI . PSI I lbs)inch lbs/inch Psi 1 I'sl 1 -1

Th 11890 154 400 6815 2320 842
8 12615 4930 1713 457 7250 2900 896

13485 5800 1941 514 7830 3335 932
799 13920 6525 2170 571 8265 3915 1022

857 15225 7540 2398 628 8700 4350 1112
1028 15950 8265 2627 628 9425 4785 1202
1142 16675 8990 2855 685 9715 5365 1202
WA NIA N/A 3198 742 10440 5945 1202
WA WA N/A 3712 857 11310 6525 1202
?iI A lilA #JIA AlARf 101A I 1fl. 7)~1A 1 fll)

0

• 

9425 NlA 857 
9425 NlA 857 171 5800, 464 
10,150, NlA 914 171 5800, 536 
10875 1160 971 228 6525 536 
12325 20,30, 10,28 257 7250, 572 
13775 3190 1085 257 7975 572 
15225 3915 1142 286 8700 662 
16675 4491 1256 286 lo'1SO 698 
18125 5~o' 1313 286 11600 698 
19575 5800 1428 343 13o'SO 752 
21750, 6815 1542 343 159~ 842 
23200 7830, 1713 371 18125 842 
24650, 8700 1999 400 20,300 932 

• 
0,.0,16 0,.020, 1827 457 10,150, 1595 1142 5800 10,15 716 
0,.0,20 0,.0,24 1999 457 10440 2320, 1256 6090, 130,5 716 
0,.0,20 0,.0,28 2227 514 110,20, 3045 1313 6380, 1740, 788 
o'.Q24 0.031 2512 571 11890, 3915 1542 6815 2320, 842 
0.024 o'.0'3S 2512 628 12615 4930, 1713 7250, 2900 896 
0.024 0,.0,35 2798 685 13485 5800 1941 7830, 3335 932 
0.028 0,.039 331 799 13920, 6525 2170, 8265 3915 1022 
Q.o'28 0.0,39 4111 857 15225 7540 2398 8700, 4350, 1112 
0,.0,28 0.043 4454 1028 15950, 8265 2627 9425 4785 120,2 
0.028 0,.0,51 4625 1142 16675 8990 2855 9715 5365 120,2 
0,.031 0.063 N/A N/A NlA NlA 3198 10440 5945 120,2 
0,.0,31 0,.0,71 N/A NlA N/A N/A 3712 11310, 6525 120,2 
0,.0,31 0,.083 N/A NfA N/A N/A 4168 120,35 7250, 120,2 

4 I Hehcoflex' Spring Energized Seal;; Rev 2 Contact ApplicatiOns Engmeering at 800·233 1722 • 



SEAL

Itistd1lanorl Seal

Compreý ssion Diarneter
[Hft'l'cj I It c2 Range

la$ton.

01063 0.024 0500 to 4.000 0.024 0.012 0.039 +/- 0.003
0.075 0.028 0A25 to 6.000 0.028 0012 0.047 +t- 0.003
0.087 0.028 0.750 to 10.000 0.028 0.012 0.059 +/- 0.003
0.098 0.028 0.875 to 15.000 0.028 0.012 0.070 +/- 0.003
0.118 0.031 1.000 to 20.00 0.031 0.012 0.087 +/- 0.004
0.138 0.031 1.250 to 25.)00 0.031 0.020 0.107 +1- 0.004
0.157 0.035 1.750 to 30.000 0.035 0.020 0.122 +/- 0.O94
0.177 0.035 2.000 to 40.000 0.035 0.020 0.142 +1- U
0.197 0.035 3I000 to 50.000 0.035 0.020 0.162 +1-OX
0.217 0.035 4.000 to 50.000+ 0.035 0.020 0.182 +/.00.
0.236 o.9 5.00 to 50.00+ .039 00 0.197 +/-
0276 0.39 6.000 to 50.000 + 0.039 0.028 Q237 0.00
0.315 0.039 8.000 to 50.000 + 0.039 0.028 0-7+- 0.005

0.043 +/- 0.002 0.103
0 0.051 +/-0.003 0.123
0.01 0.063 +/-0.003 0.135
0.012 0.070 +1- 0.003 0.154
0.012 0.090 +/- 0.003 0.174
0.020 0.110 +/-0.003 0.194
0.020 0.126 +/- 0.004 0.219
0.020 0.146 +/- 0.004 0.239
0.020 0.166 +/- 0.004 0.259
0020 0.186 +/- 0.004 01279
0.020 0.201 +/-0.004 0.306

0.075 0.020 0.625 to 6.000 0.020 0.012 0.055 +- 0.002 0.115
0.067 0.020 0.750 to 10.000 0.020 0.012 0.067 +/- 0.002 0.127
0.098 0.024 0.875 to 15.000 0.024 0.012 0.074 +O- 0.003 0.146 32-63
0.118 0.024 1.000 to 20.000 0.024 0.012 0.094 +/-0.003 0.166
0.138 0.024 1.250 to 25.000 0.024 0020 0.114 +/- 0.003 0.186 CVntac
0.157 0.028 1.750 to 30000 0.028 0.020 0.129 +/- 0.003 0113 Aspl~ ons
0.177 0.028 2.000 to 40.000 0.028 0.020 0.149 +/- 0.003 0.233 &Vkw-kv
0.197 0.028 3.000 to 50.000 0.028 0.020 0.169 +/- 0.003 0.253 for
0.217 0.028 4.O0 to 50.000+ 0.028 0.020 0.189 + 0.003 0.273 P•cwredamlon
0.36 0.031 5.000 to 50.000+ 0.031 0.020 0.205 +/- 0.004 01.98
0.276 0.31 6.000 to 50.000 + 0.031 0.028 0.245 +/- 0.004 0338
0.315 0.031 8000 to 50.00 + 0.031 0.028 0.284 +/- 0.004 0377

• 
SEAL 

I 
I Installation Seal 

Free I Compression Diameter 
Height I e2 Range 
0.063 0.024 0500 to 4.000 
0.075 0.028 0.625 to 6.000 
0.087 0.028 0.750 to 10.000 
0.098 0.028 0.875 to 15.000 
0.118 0.031 1.000 to 20.000 
0.138 0.031 1.250 to 25.000 
0.157 0.035 1.750 to 30.000 
O.1n 0.035 2.000 to 40.000 
0.197 0.035 3.000 to 50.000 
0.217 0.035 4.000 to SO.OOO+ 
0.236 0.039 5.000 to 50.000 + 
0.276 0.039 6.000 to 50.000+ 
0315 0.039 8.000 to 50.000 + 

• + 
4.000 
6.000 

10.000 
15.000 
20.000 
25.000 
30.000 
40.000 
50.000 
50.000+ 
50.000+ 
50.000+ 
50.000+ 

0.016 0500 to 4.000 
0.020 0.625 to 6.000 
0.020 0.750 to 10.000 
0.024 0.875 to 15.000 
0.024 1.000 to 20.000 
0.024 1.250 to 25.000 

J),028 1.750 to 30.000 
0.028 2000 to 40.000 

• 0.028 3.000 to 50.000 
0.028 4.000 to 50.000 + 
0.031 5.000 to 50.000+ 
0.031 6.000 to 50.000+ 
0.031 8.000 to 50.000 + 

Contatt ApplJ(ati(jn~ Eng lEnng ,n 8UO 2~, 1"~2 

... 
Diametrical I Diametrical Groove I Groove ! Groove 
Clearance Clearance Depth I Width (Mm.) I Fmlsh 

X I X I f G I RMS 
0.024 0.012 0.039 +1- 0.003 
0.028 0.012 0.047 +1- 0.003 
0.028 0.012 0.059 +1- 0.003 
0.028 0.012 0.070 +1- 0.003 32-125 
0.031 0.012 0.087 +/- 0.004 
0.031 0,020 0.107 +/- 0.004 Contact 

0.035 0.020 0.122 +1- 0.004 AppIlc:otlons 
0.035 0.020 0.142 +/- 0.004 EngiMering 
0.035 0.020 0.162 +1- 0.004 fer 
0.035 0.020 0.182 +1- 0.004 lI!!comlru!l1dJtIon 
0.039 0.020 0.197 +1- 0.005 
0.039 0.028 0.237 +1- 0.005 
0.039 0.028 0.276 +1- 0.005 

63-125 

(:;>ntact 

AppIlc:otIons 

~ 
for 

0.012 0.043 +1- 0.002 
0.012 0.051 +i- 0.003 
0.012 0.063 +1- 0.003 
0.012 0.070 +1- 0.003 63-125 
0.012 0.090 +1- 0.003 
0.020 0.110 +/- 0.003 (:;>next 

0.020 0.126 +1- 0.004 ~. 
0.020 0.146 +1- 0.004 tngineeflng 

0.020 0.166 +/- 0.004 for 
0.020 0.186 +/- 0.004 ~ 

0.020 0.201 +/- 0.004 
0.028 0.241 +/- 0.004 
0.028 0.280 +/- 0.004 

1 
0.012 

32-63 

Contact 
AppIlc:otIons 

3. 
0.016 0.012 0.047 +1- 0.002 0.095 
0.020 0.012 0.055 +/- 0.002 0.115 
0.020 0.012 0.067 +1- 0.002 0-1 27 
0.024 0.012 0.074 +/- 0.003 0.146 32-63 
0.024 0.012 0.094 +/- 0.003 0.166 
0.024 0.020 0.114 +1- 0.003 0.186 (:;>ntact 

0.028 0.020 0.129 +/- 0.003 0.213 AppI-
0.028 0.020 0.149 +1- 0.003 0233 tngineeflng 

0.028 0.020 0.169 +1- 0.003 0253 for 
0.028 0.020 0.189 +1- 0.003 02 73 --0.031 0.020 0.205 +1- 0.004 0298 
0.031 0.028 02 45 +/- 0.004 0338 
0.031 0.028 0.284 +1- 0.004 03n 

Dimension! 
In Inches 

Rev 2 H", fll ')prmg Energized Sedls I 7 
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1. Communication from ATI Firth Sterling to Alpha-Omega Services, Inc., and GE'Energy.

2. AOS Radioactive Material Transport Packaging System Safety Analysis Report for Model AOS-025,
AOS-050, AOS-100, andAOS-165 Transport Packages, Alpha-Omega Services, Inc. and GE Energy
Nuclear, Bellflower, CA, September, 2007.

3. Design Guide for Use of LAST-A-FOAM FR-3700 for Crash & Fire Protection of Radioactive Material
Shipping Containers, General Plastics Manufacturing Company, Washington, Issue 005.

4. Evaluation of Parker Compound S1224-70 to ASTM D2000 7GE705 A 19 B37 EA 14 E016 E036
F19 G 1 Compound Data Sheet, Parker O-Ring Division, Kentucky, June 19,1996./

5. Garlock Helicoflex Master Catalog of Products and Services, Garlock Helicofle-,\February 9, 2007.

6. NUREG/CR-6150, SCDAP/RELAP5/MOD 3.3 Code Manual: MATPRO- A Library of'Materials Properties
for Light-Water-Reactor Accident Analysis, U.S. Nuclear Regulatory C.ommission Office of Nuclear/
Regulatory Research, Washington DC, initial release, Section 15 52ungsten."

7 . Tung sten A lloy D a ta S h eet, A T I F irth S te rling , A la ba m a , 2 007 .'8 

C I 

\Ar

8. Caldwell, S. G., Ph.D., Tungsten Heavy Alloy Engineering Manual, ATI Firth-Sterling, Alabama, v4.0.

9. Fitzroy, Nancy D., Ed., Heat Transfer Data BookGeneral Electric Company New York, November,
1970 Edition, Section G502.5, p. 7.

10. Incropera, Frank P., David P. DeWittyFundamentals of.Heat an Mass Transfer, New York:
John Wiley & Sons, Incorporated, 4th Ed.,-1996.

11. Pilkey, Walter D., Formulas for'Stress, and Structural Matrices, New York: John Wiley & Sons,
Incorporated, 1st Ed., 1993.

12. Pomares, R. J., P. A. Peterson, NEDO-3.1581, Model 2000 Radioactive Material Transport Package Safety
Analysis Report, General Electric-, Sunol, CA, October, 2000, Stainless Steel-related content in Section 2.3
(Table 2.3.2) and Subsectibn,3.2.2, and-their related References.

0

ýgineering Design, McGraw Hill Companies, 3rd Ed., 1977.13.
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1. Communication from ATI Firth Sterling to Alpha-Omega Services, Inc., and GEEnergy. 

2. ADS Radioactive Material Transport Pac.kaging System Safety Analysis Report for Model ADS-025, 
ADS-050, ADS-100, and ADS-165 Transport Packages, Alpha-Omega Services, Inc. and GE Energy 
Nuclear, Bellflower, CA, September, 2007. 

3. 

4. 

5. 

6. 

8. 

Design Guide for Use of LAST-A-FDAM FR-3700 for Crash & Fire Protection of Radioactive Material 
Shipping Containers, General Plastics Manufacturing Company, Washington, Issue OOS€) 
Evaluation of Parker Compound S1224-70 to ASTM 02000 7GE705 A 19837 EA 14

7
E016 E036 

F19 G11 Compound Data Sheet, Parker O-Ring Division, Kentucky, June 19, 1996. . <) 
Garlock Helicoflex Master Catalog of Products and Services, Garlock HelicofleX0F~ary 9, 2007. 

. <' ~~ ~ 
NUREGICR-6150, SCDAPIRELAP51MOD 3.3 Code Manual: MATPRO -A tibrary of 'Materials Properties 
for Light-Water-Reactor Accident Analysis, U.S. Nuclear Regulatory)~ommissidR Office 'of Nu~lear/ 
Regulatory Research, Washington DC, initial release, Section 15~ng~n." ') J v 

Tungsten Alloy Data Sheet, ATI Firth Sterling, Alabama, (01 ~ ~ / 
Caldwell, S. G., Ph.D., Tungsten Heavy Alloy Engineering Manual, ATI Firth-SteJ:ling, Alabama, v4.0. 

. ~\~ 
Fitzroy, Nancy D., Ed., Heat Transfer Data 800K, Gener~ Elec~mp/'New York, November, 

1970 Edition, Section G5D2.5, p. 7. ~ l ... --:: 
10, Incropera, Frank P., David P. DeWitt/,F~tals Of,~t ana5ass Transfer, New York: 

John Wiley & Sons, Incorporated, 4th Ed.,1.996. ~ V 
11. Pilkey, Walter D., Formulas fol,ess,<trln, and Structural Matrices, New York: John Wiley & Sons, 

Incorporated, 1st Ed., 1993. ~ ~ . . 

12. Pomares, R. J., P. A(~Or:l, NEDD-3,1581, Mbdel2000 Radioactive Material Transport Package Safety 
Analysis Report, G~neral ElectriC;--Sunol, CA, Ock,ber, 2000, Stainless Steel-related content in Section 2.3 

\ ~ - ,/ . (Table 2,3,2) and SUbsec\:?2.2, and'their related References. 

13. Shigley"d6ieph Edjrd, Mechani{;;rE,"eering Design, McGraw Hill Companies, 3rd Ed., 1977. 
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2.10.8 Data CDs

All thermal input/output files, as well as all Autodesk Inventor files, are attached on the Compact Discs
(CDs), as listed below:

" CDs 1, 2, and 3 - All analytical files, including the LIBRA FE program

" CD 4 - Autodesk Inventor files

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

2-873
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2.10.8 Data CDs 

All thermal input/output files, as well as all Autodesk Inventor files, are attached on the Compact Discs 
(CDs), as listed below: 

• CDs 1, 2, and 3 - All analytical files, including the LIBRA FE program 

• CD 4 - Autodesk Inventor files 

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

2-873 
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