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ABSTRACT 

A new support configuration for the one-inch Schedule 80 main steam 

vent line has beer1 developed at the·request of the LOFT Plant Systems 

Branch. This configuration will adequately support valves CV-P4-58 

and CV-P4-59 without requiring supports at the centers of gravity of 

these valves as previously recommended. Dead weight, thermal expansion, 

seismic, LOCE and LOCA loading conditions were considered. Results 

indicate that the main sieam ve~t piping ~111 meet crite~ia specified 

in the ASME Code provided the .recommendations, as listed in the fol­

lowing pages, are followed. Briefly, these recommendations are: 

1. Supports HlO ·and Hll should remain as described in Reference (1). 

2. A 50,000 psi yield strength material' should be used for 
supports Sl-S7. 

3. Supports designated Sl-S7 should be installed as described 
in the following pages. 
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MAIN STEAM VENT LINE PIPING AND VALVE SUPPORT ANALYSIS. 

I. INTRODUCTION 

The LOFT main steam vent line had been analyzed previously, as described 

in References (1) and (2). However, the LOFT Plant Systems Branch has re­

quested additional analysis to determine an adequate support configuration 

such that valves CV-P4-58 and -59 would not require supports located at their 

centers of gravity as recorrmended in Reference (2). This report describes 

the valve support configuration resulting from the ad-ditional analysis. As 

explained in Reference (2), the vent line is normally empty downstream from 

CV-P4-59; thus, a failure of the vent piping downstream from this valve would 

not affect overall system operation. The current support configuration was 

developed such that any failure of the piping would occur downstream from 

CV-P4-59. 

The subject piping is constructed from ASTM A106, Grade ·B, carbon steel. 

Design temperatures and pressures are as listed in the LOFT L-ine Designation 

Tables, Specification P-1. 

A finite element mpdel of the system was developed and is shown in Fig-

. ure 1. The response spectra analysis option of the SAP IVI 3J.computer program 

was used to analyze for normal, upset, emergency, and faulted conditions using 

Loss-of-Coolant Experiment (LOCE) loads, seismic lo~ds~ and. Lo~s-of-Coolant 

Accident (LOCA) loads. The analysis was ·conducted using lim.its as specified 

by Subarticle NC-3650 of Section III of the ASME Boiler and Pressure Vessel 

Code. 

1 
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II. ANALYSIS 

A SAP IV[3] finite element computer analysis was performed on the iso­

lated model of the main steam a~d vent lines shown in Figure 1. Thfs model 

includes the 10-inch main steam line from the steam generator downstream to 

the 10-inch line isolation point. The l-inch vent line was mod.eled from 

its beginning on the 10-inch line to a point approximately 12 inches down­

stream of CV-P4-59. The valve operators and supports for CV-P4~58 and CV­

P4-59 were. also included in the model~ There were 62 nodes, 4.3 pipe elements, 

16 beam elements, and 11 boundary elements used to complete the model shown 

in Figure 1. The supports resulting from this analysis are designated Sl-S7. 

The model was subjected to the following load cases: .· 

1. Dead Weight 

2. Thermal Expansion 

3. Safe Shutdown Earthquake {SSE) 

4. Loss-of-Coolant Experiment {LOCE) 

5. Loss-of-Coolant Accident {LOCA}. 

These loadings were then used to analyze normal operating, upset, emergency, 

and faulted conditions. The same SSE, LOCA, and LOCE response spectra as 

used in References {1) and (2) were used in this analysis~ Th~ reader should 

refer to the Reference {1) report for further explanation of the use of these 

spectra and plots of their envelope curves. A plot of the model showing node 

and element numbers; typical input data, and PDYN post-processor computer out­

put for the dynamic load cases is contained in Appendix A. The method of 
-. 

maximum a 11 owab 1 e moments; as exp 1 a i ned in Appendix B of the Reference {1) 

report was used to perform preliminary checks on computer results. 

The Applied Mechanics Branch computer program SUPAN {SUPports ANalysis) 

was used to analyze the piping and valve supports. This analysis was per­

formed in accordance with guidelines set forth in the AISC Steel Construction 

3 
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Manual. This method is shown in detail in Attachment 2, Reference (2). The 

supports analysis computer output is shown in Appendix B while a source list­

ing of the SUPAN program may be found in Appendix C. Microfiche copies of 

the SAP IV computer output may be found in Appendix D. The configuration 

control number of the SAP IV version used was S0066001. 

\, 
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III. RESULTS 

The response spectra analysis option of the SAP IV finite element pro­

gram was used to reanalyze the mafn steam vent piping configuration described 

above. The results of the piping analysis are summarized in Ta.ble I which 

lists maximum piping moments along with the maximum allowable moment for 

each pipe size present in the model. Results of the supports analysis, 

shown in Appendix B, indicate that all supports are within allowable limits. 

5 
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TABLE' I 

fVI AIN S-rEAM I SOJ.IITE D fVI o'DE L -
(¥/AJ<IMUI'1 /'1~/'-/ENTS-
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CO"'il>ITION PrPE ~1z.e MoMeNT MoMeNT 
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Sell /!;0 SO/ J./3 2Z. 

.}1 it z :;~H eo 2.Z.3 .JII/~0 
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Fi4uLTE"b to"'Scll so 3"3~98 /, /OZ. ?(It/•) 
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~ 
l'scH 80 2,~/8 s-'iSC 

% 1/ 13/.r 19wO 2 s~~~ e,o 

NOTE" - M tJME'NT VA t..LL €5 ARc 1/11 1W.- L. B. 
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IV .. CONCLUSIONS 

The results of the analysis of this support configuration indicate that 

all ASME B~iler and Pressure Vesse·l Code[ 4J, Class 2 requirements will be 

7 
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6. S7 should be constructed from 6-inch Sch. 80 pipe. This support 

is anchored to the existing 12 x 106 wide flange while the oppo­

site end is connected to support S6. The S6-S7 connection should 

be approximately 50 inches from the 12 x 106 wide flange anchor 

point of S6. This support should be oriented at an angl~ as close 

as possible to 45° relative to the horizontal plane. 

7~ Existing supports designated as HiO and H11 should remain as recom­

mended in.Reference (1). 

8. Lengths used in the supports. analysis ~hown in Appendtx .B. are _ 

approximate - field fitting will .be required. 

9. The Applied Mechanics Branch should be GOntacted for review of 

final design drawings. 

Figures 2 and 3 show simplified sketches for the recommended installation of 

supports S1-S7. 

. l 
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7 c 3 1 'i. 4G O. ( , '} .). P 'itl, J :'13 ~. 370. 
6 I 3,., 370. 7~P.. f) l?.. J 333. 1000. -· 
9 c 30 5. 2•)1. 101 n . 1074. J "'12. 171. 

10 I 312. (, :. 2. 171. 7 '•"'. J 312. 24'•. 
11 c. ? f)<;. 3'tf3. 191. c, 1 o. J 20!3. 67R. 
12 1 2 0 R. 1·100. ,. 7 "'· 1no . J ?OH. 614. 
l3 - 1 295. 4 57. '• (:; 7. 714. J ~')'). 57<;. 
14 l 7 9 5. 575. 3'31. 7'i0. J 2<J5. 544. 

16 I 51) 1, oo. 4e7oo. ~2400. 77 ?. 11. J 'i0400. 4ii5on. 333'10. 7R 098. --
17 t 510 t1C. 4'1 1<110. 1J2·)1. 7 tl 301. J 'H'l00. 53100. 36900. 82 483. 
1d I 5101)0. 53300. 36CJQI). 112481. J 511)1)0. 71300. 52900. li'J23f17. 

- 1 q -·· - r -· - 5111)0. 7131)0. 52<100. lC23R7. J 'i1<HJO. <l2'!00. ·-- 7201) o. . . 12'1 O'i'l • · --
20 r. 1 011) •10. 59100. (,'iilf)1. 1J't2'31. J 113•100. 3!:800. ?4 700. 121082. /0 N 
21 c qr.uoo. "~~oo. 24 301). 1l 06'i3. ,I 755!10. AOHlO. 26300. ll35CJ~. 

22 t 75500. 26~1)0. RO 701. 1U59 8 . J 7550~. 47900. 11 AOOC. 1480<;0. ·-· ~---

23 I 74Y OC. a2 100. 192<10 1). 22201>A. J 7490C. 12001)0. ?77000. 311 C29. 
24 I 2 '15. 602. (:;G4. '16 c;. J 2Q"· 651. 78 ?.. 1059. 
2'i .. I o. 'it:ll. 1't20. 1'i?'l. J o. . - 502. --- 1240. - -- · 1338. .. I " -
26 I G. 5f.2. 1 2 4 .) • 133 !3. J o. 41?. tntn. 1 0'-l?. 
21 I o. 4t5. lllll). rnn. J o. 245. 5'35. 614. 
28 I a. 2 1• 5. 'i85. o:v •• J o. 135. ---- 317. - --- . ~45. , 
29 I o. 13 5. 31 7. 345. J o. 29. 66. 72. v~ 
30 I o. 2<l. ,,, . 72. J o. o. o. ' n. 
.3 1 l '• J r. 1 (> 50. 1 Tfl 0. 2112. J 417. 742 • . - · n1o. -- - 1568. - - . ! 
32 I 437. 7'•2. lJ l f). 1561!. J 43 7. 615. 1190. 1409. I 

33 I 4H. t15. 119•). 14~. J "437. 1.640. 2720. 3206. vi\1..\IE 
.. 34 - - ··· ·t --- 111. -·- 1370. 6fl '). 153R. vf~Ww .. -- - J - ----- - 111. ·----- .. 7<l'). - - - -·· 435. --- 916• ·--·-

35 I 1 1 1. 7')9. 43'i. 916. J 111. 105. 235. 280. 
36 I 111. 105. Z35. 2~0. J 111. 219. 27?. 3f-> 7. Ill 

• I 

. 37 -- · I - ------ 8 3. -- 259. 301. 4()6. - .. J . . ·--· 83 • . --· ·-· 19<). -··- --;- ·· 215. ·- ·--- 305 • ·- ··-

38 I 83. 1<l9. 215. 30'i. J !'13. 65. 413 3. 494. r-
39 I P. 3. 65. '•8 3. 4<14. J P.3. 15A. 840. A5<l. ""'~"" :! 
40 I o. 127. 105. 161. III"L\IIi J o. .. 61. - ·- ~ - . 49. --- -- -- 7~.- .. ··-

41 I (). 61. ltQ. 78. J o. 7. 6. 9. -42 I o. 7. 6. 9. j o. o. o. o. -43 I · -·· 74300. 48200. 118000. !47539. - -J 14300..; · ·-83300.- 1-92606-. z ztos'h- ..., o , 

1HC9JO! E XFC UTI O'll TF.I\M I Nil TI NG O~f TO FP.ROR CGUNT FCP ERROR NU,..8E~ 211 1\) 
- . -------· -

IHC2171 "' . F I ')C S - H!D a~ CA T/1 SFT C1N UNIT 11 

' (I( · RIJUTJN~--- - CALLEC FPC~ ISN R!=G. 14 REG. 1 '5 . P '=G• 0 P!'G. . 1 . ----- ·- --
' 

It!C OH 00031A3C 00031018 oooono2c 00031A28 
-- ... . - . --- -------------- ---

14AlN 00011F60 010317()8 F!OOOOOB 0004<l7Fe -

HlTRY P OINT= · 01031708 --- ··- ---- ----- ---------------

; 
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0000000001111111111222222222233l33333334444444444~SS~S~SS55666666666677777777771 
123456789012l4~678q012345678901234S678901234S678901234S6789012345678901234S67890 • 

9 5• ~AIN STEAM ISOLATED MCCEL + SPECIAL SUPPORTS- 5/10/77 CONFIG. i' . 
_J.; . 2 2 

68.5 
100 • . 
162. 

56. 
176. 
2 

18.1 
24.4 
91.5 

2 

- 1 22. .. 1.2 
2.3 16.7 

17.8 133. 
4. 12. 
1.4 3.1 
4.3 14.6 

1 10. .. 1.2 
27.8 18.8 
99.2 8.7 
31.8 . - 115. 

16. 4.9 j0.8 
100. 34. 173. 
1 1- 1 22· ----· · 1.2 

81. 244. 
27.4 2202. 
5.2 229. 
1.7 63. 
6.2 271. 

63.4 385. 
33.6 88.6 
22.6 - · 1130. 
8.3 460. 

31. l593, 

1.S .so .187~ .S78 .2168 
601. 5.5 436.5 
954. 44. S58 • . 

90, 10. H. 7 
27.8 3.3 9.8 

---·----- ·--- 110. -- --- 108 • . · -- 39. 
1 4 1 22. 1.2 

44.6 
6.6 

26.3 
5.4 

28. . .. -

1.0 0.333 0.0832 O.Sl8 
- ---- .. su.. 1. 309 • . - ·- 16.1 - . 

1159. 24.5 757. 29.1 
333. 19. 103. 56. 

· ··------·- 107. 6.2 ·· - 22.6 --- - - 15. 
395. 20.2 118. 60. 
1 4 1 13.5 1.2 

.. -- .. 107. 144. 5.3 
18.7 43.8 97.S 

83.3 
26. 

433. 150. 
151t. 46. 
477. 90. 178 • 

1.2 
1. 
1. 
l. 
1. 
3. 
1.2 

1 4 1 21.9 
48. 
8S.5 
82. 
30.3 -·--
90. 

1 4 1 
4.2 
1.7 

71. 
26. 
81. 

1. 
1.4 
3. 
1o . __ 
1. 
2S.l 

1. 1 • . 
1. 1. 
2.2 1. 
1o 1, 
2. 3 1. 

3 5 1 71.1 1.2 
- - 2780000(•, 

8.4 
361. 

2605. 
1152. 
250. 

1446. 

350CO. 60000. 
12.22 12.22 

191. 241. 
822. 2198. 
633. 640 • 
222. 1H. 
664. 789. 

3 5 1 71. 1.2 
587. 8.6 331. 

43.6 
190. 

S9.7 
16. 
80. 

2.8 
3.6 
6.6 
1.4 
8 • 

1.9 
3.7 
2.7 
1. 
3.S 

4,39 
7321 . 

43980 . 
5213. 
1138. 
6740. 

4285. 

6436. 
10110. 

504. 
148. 
S81. 

0.144S 
404. 

12460. 
1433. 
345. 

1639. 

2368. 
995 . 

1554. 
381. 

184S. 

1S.1 
17.1 
46.5 
17.4 
so. 

llolt 
17.6 
40. 
15. 
43 • 

4.39 
21820. 
12970. 
13660. 

2815. 
16870. 

15830. 

349. 
241. 
55.3 -
19.5 
59. 

244. 
806. 
287. 
45.1 

310. 

110. 
622. 
135 • 

-- ·---· -- --·---- ---- - -------- -
: ·, :· ·· 

--- --------- --------------- --,' ; 
I I •• -----------j :: 
I , i 

______ __ _j . 
I ' 

;: . __________ _, ... ' 
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i.i . 
-------- -......,,: 

., . 
147. -·- - --- ----· -----------~ .. , 

17. -
313. 
276. 

-- -·- · 91. 
296. 

63. 
414. 
894. 
280. 
966. 

·- -- 11.9 
21.6 

S.3 
1. 4 -
1. 

I :e 
I .· 

----------~1 . 
j: . 

--- ·---- - - -----------j · I ··J ::• 
-----------~· · I 

: e 
j · ' ,-. ,: I 

------------~. · 1 

j: • 

ltol _ 
19.2 
10.1 

- ---'----- ---- · -- · -- - ----· 

2.1 - - -- - ·--------------- .. - · 13 • . 

6314. 
5034. 

31640. 
11180. 
33150. 

536. 

-
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14 i. 
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59. 73. 
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210. 5945. 
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' · 

• . . . - ------ - ----- ----- - - ---- ---i: ! 
. ' ••• PIPE SUPPORT ANALYSIS PROGRAM - WRITTEN ON MAY 10, 1976 ••• 

_ , • ------------------- ------------------ - - --;·. i 
w • j ; 

5 LOAD CASES WILL BE READ 

----- ------ --
9 SUPPORTS TO BE ANALYZED IN THIS RUN THERE ARE 

• ---- --- - - -- .THE HEADING- FOR .THIS RUN l.S :. 

• . i • ~AIN STEAM ISDLATEC MODEL + SPECIAL SUPPORTS - 5/10/77 CONFIG. 
- ------------------- ----- -------- ----1 

• 
• 

-· ------------------- ---------------j . 

i<• THE FOLLOWING MATERIAL PROFERTIES ARE READY FOR USE 
- ----- ----- -----------------1 . 

:: . 
-~--------- ---------------~ i • MATERIAL su E SY 

• 
-------- -- .1-. ____ 27800000.0 __ 3600C .000 - - 58000.000 

2 17800000.0 soooc.ooo 70000.000 
3 27800000.0 3500C.OOO 60000.000 ( 

.. . - --- --- ------ ----- --------------------------- --- - --- ------------------~· 1 
I • ;: .• 

---·· -- - -------- ------- -------------· - ------------------ ----------- - --------i,. ' 
• i: ·· 

' 



\ 

e ·-----·- - ·· ·------- ·. ·--·-- ---- ··---· ··-------------------------------........ ------- • 
• • 
• 

··- --·-· ·--------------------------------: ' 
J} 

!· :· 
THE fULLOWIN~ GEOMETRIES ARE READY .FOR USE 

• zs AREA llo RS RW 

. ---·- -- - ---- ·--- ·-- - ··- -·-- --------

.. - ··-·- -·------- ---------·- -, . I 

• 1 0.2500 0.0~167 

--- 2 ----- o. 7500 ·- - -- 0.25000 
3 1.5000 0.50000 
4 1.0000 0.33300 

_ s ___ __ 8,4000 __ 12.22ooo • 
• 

0.)1042 0.28900 0.07230 
_ O.Jit687 ·--·-- 0.57800 __ __ . O.l08io0. 

Ool8750 0,57800 0~21680 
0.08320 0,57800 O.lio450 

__ l2.;!200J .. _ __ 4o39C00 __ ____ 4o39000 _ __________ ~-

-------I ·:J• 
: e 

----------~-; J; ~ 
!· • 

• 
----------------~ i 

l ::~ e I 



• 
• 
• 
• 
•· I 

• 

---·-·· ··- ----------- -------
-~l 

, . 
. .. -----· ···--- ·- .. ~ -------- . ___ .. / .· 

SUPPORT DATA FOLLOWS: • 
LENGTH IS IN INCHES •• 

SUPPORT LENGTH FIX lTV 
MATERiAL --GEOME_T_R_Y ______________________________ • I 

•• 
--- -------1 -·--·-- 22.0000 · - - . 1.2000 -. -

2 
3 

- - · --· -··-· - · 4 
5 
6 

~ - -- · ·-·-- ·- -- ·-·-·---------! ·--- ·-

10.0000 1.2000 
22.0000 1.2000 
22.0000 ----· ·- 1.2000 
13.5000 1.2000 
21.9000 1.2000 
25.7000 - ·- . 1.2000 
71.1000 1.2000 

. 2· ------- 2 - ---- -----------~' . 
2 2 
1 3 • .1 ··--·-·- - 4 -- ·--
1 4 

1 " • 1 --- ----- - -· " 
3 5 ; , . 

9 71.0000 1.2000 
I ! .. ·- ··--· - --

) 5 •• ___ ...:....__ ____ ----·- - - - ···-- ·- ----------~· · · 

• • --- ---·- __________________________________ _; 

• ~ ~ . 
-

_j 



• 
• 

. i . : 
• 
• 
• 

~ • . ·I 
6' • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• . .. ----- - --- - ---·--- ------- --- ----------------------------~~ 

··---

.. THE FOLLOWI~G LOAOS WERE INPUT 

P1,SV,WV AR: IN UNITS OF LBS. 
T1,SM,WM ARS IN UNITS OF lN.-LB. 

SUPPORT LCAC CASE P1 
1 1 68.50 
1 2 100.00 
1 3 162.00 

---- 1 " 56.00 
1 5 176.00 
2 1 U.10 
z ----- z ·- -- -· ·-· 24.40 
2 3 91.50 
z " 16.00 
z ·-· 5 100.00 
3 1 601.00 
3 2 954. co 

---- - - 3 ____ 3 ------ 90 .oo - ---
3 " 27.80 
3 5 110.00 
4 1 . 516.00 

" 2 1159.00 

" 3 333.00 
---· - -- . " " 107.00 

" 5 395.00 
o; 1 107.00 
5 2 ---- .18. 70 
5 3 433.00 
5 4 154.00 
5 5 4 77.00 
6 1 48.00 
6 2 85.50 
6 3 82.00 
6 4 30.30 
6 5 90.00 
7 1 ··--- 4.20 
7 2 1.70 
7 3 11.oo· 
7 4 26.00 
7 5 81.00 
8 1 161.00 
8 2 -- 2605 .oo 
8 3 1152.00 
8 " 250.00 
8 _ 5 1446.00 
9 l 587 .oo .. 
9 2 4528.00 
9 3 ·-- .. H23 .oo 
9 4 300.00 
9 5 1766.00 

• . ' :: . 
sv 

2.30 
17.EO 
... co 
1.40 

"·30 27.80 

wv u SM WM I; ; • 

16.70 81.00 244.00 349.00 --·-.. -- -- ---------------- .. , 
133.00 27.1o0 2202.00 241.00 I 

12.00 5.20 229.00 55.30 j::• 
3. 10 --- -- 1. 70 --- 63. 00 -- 19.50 --------------------; 

llt.60 6.20 211.00 59.00 .. , 
18.;80 63.40 385.00 241t.OO . • 

99·. 2:l a. 10 33.60 _____ 88.60 806.oo -----------------------i 
31.8:> 
4.9:) 

115.00 22.60 1730.00 287.00 
30.80 8.30 460.00 lt5.10 ·.; • 

31t.OJ 173.00 .31.00 __ _ 2593.00 ____ 310.00 - ----------------------~ · ! 
5 . 5) 

to4.0) 
10. 0·) 
3. 30 

108.00 
1.00 

24.50 
19 .OC• 

436.50 44.60 61t3t.CO 110.00 I 

558.00 6.60 10110.00 622.00 -1.--· ! • 
---- · 33.70 - -- 26.30 - ·-· 504. co ____ 1)5.00 ------------------------

9.80 5.40 148.CO lt6.60 
39.00 28.00 581.00 llo7.00 , .. • 

309.00 16.10 ---- 404.00 --. -· - 17.00 _J 

757.00 29.10 12460.00 313.00 I ! 
103.00 56.00 1.433. CO 276.00 ' . • 

6. 20 
20. 2C· 

144.0C 
"3· 8C 

150.0C 

22.60 15.00 ·- 31o5.00 ·-· 91.00 - -------- ----j'. 
118.00 60.00 1639.CO 296.00 ·: 

5.30 lt3.60 2368.CO 63.00 . ·:.: • 
97.50 . ..• 190.00 ____ 995.00 41to.OO - ------ _ 
83.30 59.70 1554.00 894.00 

"6.00 
90.00 

1.CO 
1.40 

26.oo 16.00 381.CO 28c.oo 
178.00 80.00 _____ 1845.00 .... - 966.00 

1.co 2.80 15.10 11.90 
1.00 3.60 17.10 21.60 

,. • j ' --r • 3.00 1.00 6.60 -- - -- 46.50 5.30 ; . _ , 
1.00 
l.OO> 

1.00 1.40 17.40 1.40 
3.oo e.oo 5o.co 1.oo •• 

1.00 
1.oo 
2.20 

1.oo 1.90 - ---.. 11.40 4.70 
1.00 3.70 17.60 19.20 
1.00 · 2. 70 ItO. CO 1.0.10 

. I 

. I 

~~ - · 1.()0 1.00 1.00 _ __ 15.CO 2.10 
2.30 

191.00 
1.00 3.50 43.00 13.00 

241.00 7321.00 21820.00 63tlt.OO ~ ~- . 
822.00 
633.00 
222.00 
661t.OO 

...... 2198.00 ,- · lt3980.00 ____ 12970. 0 0 . ·-· 5031o.OO 
640.00 5213.00 13660.00 31640.00 
133.00 1138.00 2815.00 11180.00 

_ 789.CO _:_ ___ 6H0.00 __ 16870.C0 ___ ___ 3315C.OO .... ___ _ 

1: ,. ,. 
, I 

8.60 
itOl.OO 

331.00 to285.00 15830.00 536.00 
59.00 73.00 41tl6.00 20040.00 • . 119.00 

25.00 
1H.OO 

. ____ 192.00 ____ 5602.00 __1 4920.00 _____ 6018.00 
60.00 1934 . 00 . 5146.CO 1242.00 

210 . 00 59~5.00 15690.00 7to37.00 l • 
" -- . ·-- -·- - . ·-- ----- .. --------- ·------ ...... _ ---- --- - - .. -------- -------

• 

·I ... 
-t 
:IG --IJ1 

1\) .., 
t 



• 
COMBINED lCAO DATA FOllOWS 

·· - ·--------- ·-------·· j : I 
. I 

' COMBINED lOAC SET l 
liMIT tONOITION NUMBER IS 1 - ·- .. -- ··-- -------------

I: . 
------~---------' ; 

lOAD CASES CC~BINEO FOR THIS SET ARE 1 0 0 0 0 
' i 

······ - · - - ------------
CO~BINED lCAC SET 2 
liMIT CONDITION NUMAER IS 1 j : .• 
lOAD CASES CO~BINED FOR lHIS SET ARE . . . 1 _ ) _. 0 ... 0 .. . 0------------- --- -- ·---------------;1. 

. COMBINED lCAC SET 3 
liMIT CONDITION NUMBER IS 2 
lOAD CASES CO~BINEC FOR THIS SET ARE 

---· --------------, 
I·!• 1 2 o o o ./ 
I •' - ------- ---- ---------------- - ----- -- · ------- ----- -1 
i ,-COMBIN~D lOAD SET ~ 

- ------ .. . __ _ liMIT -:ONOIT ION NUMBER IS _ 3 . . ---- .. ·-· ·-----------
lOAD CASES CC~BINEO FOR THIS SET ARE 1 ~ 0 0 0 !:' • 

.... - -------- ------1 
COMBINED LCAC SET 5 
liMIT CONOITICN NUMBER IS ~ • ... .. ___ .. lOAD CASES COMBINED FOR. THIS SET ARE _ 1 5 _ 0 . 0 -----. -------- - -- · -- - -- ----- --------------------1 

I. • THE FOLLOWING TABLE LISTS THE COMBINED LOADS 
i ' 

SUPPORT COMBINATION P1 sv wv Tl SM Wlol .. • I 

I: 
'· 

1 1 6B.500 
1 2 230.500 

2.300 16.700 81.000 244.000 349.000 
6.300 28.700 86.200 1,73.000 404.300 

1 3 168.500 20.100 - - 14t9. 700 ___ 108. 400 - __21,~6. 000 590.000 i . 

1 ~ 124.500 3.700 19.800 82.700 307.000 368.500 
1 5 300.500 8.ooo 34.400 88.900 578.000 427.500 • . 2 1 ··---·- - · 18. 100 27.800 18.800 63,400 ·-·-· 38S.OCO 244.000 ·-
2 2 109.600 59.600 133.800 86.000 2115.0CO 531.0CO l. 

2• 3 lt2.5CO 127.000 27.500 97.000 473.600 1050.000 ,. 
2 ~ ··- 31t.l00 32.700 1,9.600 n. 100 -····· - 81t5,000 - -- 289.100 
2 5 134 .too 66.700 222.600 102.700 3438.000 599.100 
3 1 601.000 5.500 436.500 44.600 61o36.000 uo. ceo ' . 

'· 
3 2 ------- 691.COO 15.500 ·- · lt70.20Q 70.900 -- 6940.000 - - - . 245.000 . 

• 3 3 1555.000 
3 It 628.800 

49.500 991t.500 51.200 16546.000 -.. . 732.000 
e.aoo 41t6.300 50.000 6584.COO 156.600 

---- -- 3 5 -- -- -----· n .e.8oo . ... . 116.800 lt85.300 ·--- 78.000 ·- 7165 .ooo -- 303.600 

• ""' -4 1 516.000 
4 2 849.000 

" 1 · 1675.COO 

1.ooo 309.000 16.100 ltOit.OOO 17.000 
20.000 lt12.000 72. 100 1837.0CO 293.000 

> 25.500 1.066.000 lt5.200 , 12864.000 ,_ ' 330.000 

1: .Jl • 4 4 623.COO 
It 5 1018.000 

7.200 331.600 31.100 749.000 108.000 
27.400 t,t,9.600 91.100 2388.CCO lt04.000 

~ 
5 1 107.000 
5 2 5110.000 

144.000 5.300 43.600 . 2368.000 63.000 
29 4 .000 88.600 103.300 3922.000 957.000 • ~I 

._/ 

5 3 125.700 
5 4 261.000 

187.800 102.800 23.3. 600 3363.0CO 477.0CO 
190.000 . --- 31.300 ___ 39.600 . _ _ 2749.000 31t3.000 . ... , .., , tl 

5 5 H8.coo 

•• 1 48.000 
210.000 209.300 1)9.600 ~591t.OOO 1309.000 

1 . 000 1.000 2.800 15.100 11.900 

• 2 130.000 lt.OOO 2.000 9.1t00 61.6CO 17.200 



• 
• 
• 
• 
• 
• 
• -

.----· - ---· ----6- ] 13! .500 Z.ltOO - - · Z.OUO ... b.ltOO- _ __ Jz.zuo . ____ ~J.~UU 
6 It 7E.l00 2.COO 2.000 4.200 32.500 13.300 • 6 5 U1.300 3.-000 5.000 12.200 12.500 20.300 
7 1 1o.200 1.000 1.000 1.900 11.400 4.700 
7 2 7'5.200 3.200 2.000 4.600 51.400 14.800 • 

_ .. ___ ·· --~ ----- -- 7 --- ----· 3 ----- - 5.900 2.000 2.000 - - 5.600 29.CCO - - 23.goo -------------~·· 
7 4 10.200 2.0DO 2.000 2.900 26.400 6.800 
7 5 111.200 lt.3:JO 3.000 6.400 69.400 19.800 • 
II 1 3!>1 -.000 191.JJO Zlol.OOO 7321.000 21820.000 6314.000 ·-i •1 
8 2 l513.000 824.))0 881.000 12534.000 35480.000 37954.000 , . 
8 3 29~6.CCO 1013.))0 2439.000 51301.000 34790.000 11348.000 i ' ' 41 

- ----- . 8 --- . 4 - - - -- 611.000 . .. 413.•)00 374.COO . _ 8459.000 _ . 21t635.COO .. 17491t.OOO ! · I 

II 5 2057.000 1077.000 1163.000 15199.000 ltl505.COO 50644.COO I ' • 
.9 1 5a7.COO 3.«>00 H1 •. 000 4285.000 15830.000 536.000 \ · . . • 

··--- - - .. - . - · _ · ---- 9 .. _ - .. - . 2 - - - -·-- 20~0 .ooo . . . _ _ 12·1.ooo ..... 523.aco. ___ 9887.ooo _ 3075o.ooo __ __ 6.55~t.ooo 

9 3 51:5.000 lt09.fa00 3~0.000 4358.000 20246.000 20576.000 ·· ' · 
9 4 887-000 33.600 3~1.000 6219.000 20976.000 1778.000 

. . . ·-- .. - ---·- _9 . ___ 5.. -----..2653-ooo ·-- · uo.e.oa_ __ 61)l.ooo. _ l216~.ooo.__36666.ooo __ 9Zl5.ooo _____________ _J . 1 

1· :· 
---------------1 ' i 

I· • 

i" - - ____ _____ ___ ____ , ___ _ 

' 
---·--- ------

.. 
~ ,. --
I • 
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THE liMIT FACTORS USED IN THE CAlCUlATIONS FOLLOW 
·-- -------- -----------

THERE ARE FCUR LIMIT CONOITICNS PROGRAMED: 

i 
I " • 
I ---------- ---- -1: 
I . i : :e 

L. 
z. 
). 

OESIGN,NORMAL,AND UPSET CONDITIONS - - - ·---- ­
RESTRAINT OF FREE END DISPLACEMENTS --------------------------~~ : ; 
E'ERGENCY CONDITIONS :·: .• 

- 't. FAULTED CONDITIONS __ - ---- ·--------

MATERIAL LIMIT CONDITION FACTOR 

1 ··- -· - ---- 1 -----· -- 1.0001) ---- ·- - ------- ----
__________ __;' ·' . 

1 2 3.0000 
1 3 1.3330 

. --- ---- 1 - ___ 4 -- - - -- --- 1.8796 -·---- ---- - ·------·---- ---- --- -

1 . ~ . 
____ _ _ ________ ! .: 

2 1 1.0000 
2 2 3.0000 i··· 

·- ---- _::_ __ _____ _ 2 __ ______ ____ ) _____ 1.3330 ·- -- ·-----
2 4 1.6333 
3 1 1.0000 
3 - -- - ····-- _ 2 __ __ ______ 3.0000 _ ·-·- - -· 

i '; 
j: : 

--·--- ------ ---- ------------. 
3 3 1. 3330 . 
3 4 2.0000 i • • 

i: 'e 
.. --- -· ------------ ----- . -- -------· -- ----·- ·----- ----- ·--- - ---- - ----- - - ----- ] . 

• 
5 .... 
--
.11 
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--------------------------------------------------------~' · 

THE FOLLOWIM~ TABLE LISTS lE~SION STRESS VALUES • 1 I 

NOTE - CLS s CO~BINEO LOAD SET 
· ·---- --- . . LOAD~ ARE IN UNITS CF LB. EXCEPT WHEN TABLE IS FOR BENOING_VAL.UESo _T.HEN_IN.~_l8o . ---·­

STRE5)ES AND LIMITS ARE IN PSI • 

i·:· : . 
----------- ----------- ' 

: ~! -
SUPPORT CLS LOAD 

L . ·- 1 68.500 
1 2 230.500 
1 3 168 . 500 

--·- - ·--. L ·- · It _ __ .124.500 
1 5 

t - ·- --- -

2 1 
.. -. ·-· --·-. - 2 2 

·300. 500 
18.100 

. . 109.600 
lt2.SOO 
34.100 

134.100 
601.000 
691.000 

2 3 

2 "' 
---- ..:.:__ -- - - --·--- . 2 -- - . 5 

3 1 
3 2 
3 3 
3 
3 

----- --- ·- - -·· -· - ·-- It .. .. 
4 
It 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
1 
1 
1 
1 
T 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 

.. 
5 
1 
2 
3 
4 
5 
1 

- 2 
3 
It 
5 
1 
2 
3 
It 
5 
1 
2 
3 " .. 
5 
1 
2 
3 

"' 5 
1 
2 
3 
It 
5 

1555.000 
628.800 
138.800 

·- 516.000 
849.000 

1675.000 
62~.000 

1018.000 
107.000 
540.000 
125.700 
261.000 
738.000 

48.000 
130.000 
133.500 

78.300 
168.300 

4.200 
15.200 

5.900 
30.200 

111.200 
361.000 
~513.000 
~966.000 
611.000 

<057.000 
5B7.000 

~010.000 
~115.000 
887.000 

2653.000 

STRESS 

91.333 
307.333 
224.667 
166.000 
400.667 
24.133 

- 146.133 
56.667 
45.1t67 

- 178.800 
400.667 
460.667 

1036.667 
419.200 
492.533 
516.000 
849.000 

1675.000 
623.000 

1018.000 
107 .ooo 
540 .ooo 
125.700 
261.000 
738 .ooo 
lt8.000 

130.000 
133.500 
78.300 

168.300 
4.200 

75.200 
"5. 900 

30.200 
111.200 
lt2.976 

180.119 
353.095 
' 72.738 
21t4.881 
69.881 

239.286 
608.928 
105.595 
315.8)3 

LIMIT 

29~<;9,996 

B~99.996 
8B9·9,938 
3H89,969 . 
4B99.988 
29?99.996 
B'f99,996 
8'>'l99.938 
39'189.969 
lt8'l99.988 
21599.996 
2 ~ 599.996 
64,99.988 
28792.717 
40~-99.980 

21~99.996 
21!99,996 
6<199.988 
2e792. 777 
4C599,980 
21599.996 
21599,996 
64799,988 
28792.717 
lt0'>99.980 
21599.996 
215"'99. 996 
64799.988 
28BZ .777 
405~9.980 
215~9.996 

215~9.996 

64B9 ,988 
28B2.777 
405 ·~9.980 

209?9.996 
209'19. 996 
62999,988 
279'12,977 
419~9.992 

209Q9,996 
209'?9.996 
629<;-9.988 
279~2.977 
4194i9.99Z 

------! ~, 
RATIO 

0.0030 
0.0102 
0.0025 
0.0042 
o.co82 
o.ooo8 

1::: • 
------------~1 ' 

. .,. 
1, . -------------------------4 , I 
- J • 

·-·- -· . O.OOit9 . 
0.0006 
o.oou 

-· . . 0.0036 
0.0185 
0.0213 

-. 0.0160 ·--
0.0146 
0.0121 

- 0.0239 
0.0393 
0.0258 

----- - ----------------4 "1 
l;i e 

-------~, :: 
:Je 

--------- ------·---
i.· • 

-----------~ 

0.0216 ---- ---·---· -- -··--- ·--
l: !e j·' 

0.0251 
0.0050 i: .• 

_ _ 0.0250 · ----- - i _ j 0.0019 ---- --·--------- - -- -----,1.1 
0.0091 · : · 
0, 0182 -·------··-------- ------------------------ I · 

1 

0.0022 , . . 
o.oo6o 1. : • 
O.C021 ----·---- · ---- --- -- - ·-- ; .. j 
0.0027 J· i 
o.oo41 !··· 

o.cooz •· -- ---------- --- ---------------~ 
0.0035 i '' 
0.0001 ; .: . • 
0.0010 _ -- ------ ·--·------·----- ___ --'------------- - -----il . 1 
o.oo21 1 1 

0.0020 1: .• 
0.0086 . ----- · - -·---- --- ---
0.0056 ,. 

I . 
0.0026 
0.0058 
o. 0033 
O.Olllt 

- - ·--·· - ··---·------·-·---------- ·---- - · - -------- ---j 

r: i• 
0.0097 - - - - - ·--- ----·· - ·--------
0.0038 ----------~ 

o.oon • ---------------------------- --- ---- -------------------------~ 

• 

,. ... • .... 
...... 
U1 

... 
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THE FOLLOWI~G TAeLE LISTS SHEAR STRESSES OUE TO LOADS IN THE DIRECTION OF THE hEAK BENDING AXIS • 
NOTE - CLS • CO.,BINEO LOAD SET - -------- - - --- - --· --·-··-----------------'~ : : • . 

LOADS ARE IN UNITS OF LB. EXCEPT I;HEN TABLE IS FOR BENOING... .VALUES ._THEtLllt .. ,-.LB. ________ ________ 1· 1 
""! • · I sTREssEs A"'o uMns ARE IN Psi. ;:< e 

1 
• -:l 

SUPPORT CLS LOAD STRESS 

--- - - -- -- . -- -- - -- - -- 1 - 1 -·- 16.700 --- . 22.267 
1 2 28.700 38.267 
1 3 1'<9.700 199.600 

- - - ----- ------ •--- It --- 19.800 --- 26.'<00 
l 5 H.ltOO lt5.867 
2 1 18.800 25.067 

-.-- - --- 2 2 133.800 178.it00 
2 3 27.500 36.667 
2 4 '<9.600 66.133 

--- ·- -- ------ - - - - 2 5 - - --- 222.600 --· - 296. 800 
3 1 lt36.500 291.000 
3 2 lt70.200 313.46 7 
3 3 994.500 663.000 
3 4 ltlt6.300 297.533 
3 5 lt85.300 323.533 

------ -- - -- -" 1 ·- _ 309.000 -- - . 309.000 

" 2 lt12.000 1tl2.000 

" 3 1066.00'0 1066.000 
". - - -- -- --- - " " 331.600 331.600 

" 5 lt49.600 "'"9.600 
5 1 5. 300 5.300 

~ -- - - ---- ------ - 5 2 - --- 88.600 --·- - 88.600 
5 3 102.800 102 .8oo 
5 4 31.300 31.300 
5 5 209.300 209.300 
6 1 1.000 1.000 
6 - 2 z.ooo z.ooo 
6 3 2.000 2.000 
6 4 2.000 2.000 
6 5 5.000 5.000 
7 -- -·- ·--- ---- 1 1.000 1.000 
7 2 2.000 2.000 
7 3 2.000 2.000 

---- -- ----- 1 " 2.000 2.000 
7 5 1.ooo 3.000 
8 1 21t1.000 28.690 

-- - · _ ___ __ _ _____ 8 - . 2 881.000 _ 10'<.881 
8 3 2439.000 , 290.357 
8 " 371t.OOO 41t.5H 

-· --- - ·- 8 5 1163.000 138.452 
9 1 331.000 39.1t05 
9 2 523.000 62.262 
9 ' 3 390.000 46.'<29 
9 " 391.000 46.51t8 
9 5 601.000 11.541 -

LIMIT 

19999.996 
19999.996 
59999.988 
26659.977 ---- -
32666.656 
19999.996 
19999.996 
59999.988 
26659.977 
32666.656 
l't399.996 
14399.996 
43199.988 
19195.184 
27066.6"'8 
14399.996 

RATIO 

o.oou 
0.0019 
0.0033 
0.0010 - - - ------- -
0.0014 
0.0013 
o.coa9 
0.0006 
0.0025 
0.0091 
0.0202 
0.0218 
0.0153 
0.0155 
0.0120 
0.0215 
0.0286 
O. 021t7 

---------j~ : : . I 

!; • 
---------------------~ 

I· 

------------ --- ---: 
,: . ______________ ] . 

!: 1 'o399. 996 
"'3199.988 
19195.184 
27066.6'<8 
1lt399.996 
llt399.996 
lt3199.988 
19195.181t 
27066.648 
1lo399.996 
llt399.996 
43199.988 
19195.184 
27066.6lo8 
llo399.996 
14399.996 
lo3199.988 
19195.18lo 
27066.648 
13999.996 
13999.996 
1,1999.988 
18661.980 
27999.992 
13999.996 
13999.996 
'<1999.9118 
18661.980 
27999.992 

0.0173 
0.0166 
O.OOOit 

---- - - ---- -- - - ----·- --- - - --- ---- - ----- - -

0.0062 - ------- ---
0.0024 
0.0016 

_ .. _ _ o.oo77 __ 
O.C001 
0.0001 
o.occo 
0.0001 
0.0002 
0.0001 
O.C001 
o.oooo 

- · 0.0001 -
O.C001 
o.oozo 
0.0075 -
0.0069 
0.0024 
O.OO't9 
0.0028 
o.oo"'4 
o.oou 
0.0025 
O.OOZ6 

--" --- - - -- ·---.. -· - ----· --------------------

l ' ,. • i · 
1 .. 
I 

1: 
I · 

I ', ,. 
' . 

l -, . 
I 
I 
I • 
• 
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THE FOLLOWING TAHLE LISTS SHEAR STRES~ES )UE TO LOADS IN THE DIRECTION OF TH: STRO~G &ENDING AXIS :: e 

- 1·· ---- ------------ --- . -- -· - - ------ I , j·: • NOTE - CLS • CO~BINED LOAO SET 
LOACS ARE IN UNITS OF L&o EXCf~T ~HEN TABLE IS FOR BENDING VALUES, THEN INe•LB• 
STRESSES AND LIMITS ARE IN PSI. 

·------~ . : . , 

• 
SUPPORT CLS 

1 1 
1 2 
1 3 
1 It 
1 5 
2 1 
2 2 
2 3 
2 4 

LOAD 

2.300 
6.300 

20.100 
3.700 
e.coo 

27.800 

- -- ---- - 2 -- 5 -

59.600 
127.000 

32.700 
. -- 66.700 

5.500 
15.500 
lt9.500 

8.800 

3 1 
3 2 
3 3 
3 It 
3 5 
It 1 
It 2 
It 3 
It It 
It 5 
5 1 

---·····- - - -·-·- 5 2 
5 3 
5 It 
5 5 
6 1 
6 2 

·6 3 
6 4 
6 5 
7 1 
7 2 
1 3 
1 It 
1 5 
8 1 
8 2 
8 3 
B It 
8 5 
9 1 
9 2 

- --- ··--- -·--· -·--· 9 _ _ _ :, 
9 It 

9 ' 

116.800 
1.000 

20.000 
25.500 
1. 200. 

27.400 
11tlt.OOO 
291t.OOO· 
187.800 
190.000 
280.000 

1.000 
lt.OOO 
2.1t00 
2.000 
3.000 
1.000 
3.200 
2.000 
2.000 
lt.300 

191.000 
821t.OOO 

1013.000 
413.000 

1077.000 
8.600 

127.600 
--·· -·-__ lt09. 600 

33.600 
180.600 

STRESS 

3.067 
8.1t00 

26.800 
lt.933 

10.667 
37.067 
79.467 

169.333 
lt3.600 
88.933 

3.667 
10.333 
JJ.OOO 
5.867 

77.1367 
1.000 

20.000 
25.500 

7.200 
27.1t00 

144.000 
291t.OOO 
187.800 
190.000 
280.000 

l.COO 
lt.OvO 
2.1t00 
2.000 
3.000 
1.000 
3.200 
2.COO 
2.000 
lt.300 

22.738 · 
98.095 

120.595 
lt9.167 

128.2llt 
l.021t 

15.190 
lt8.762 

ltoOOO 
Zl.500 

LIMIT 

19'199.996 
19'199.996 
59'199.988 
2ob59.977 
321>66.656 
l'iJ'I99. 996 
19499.996 
59"'99.988 
2b659.977 
32e66.656 
l1t!99.996 
l4o!99.996 
1,)199,988 
1'?195.181t 
27C66.61t8 
1•!99.996 
1~!99.996 

ltH99.988 
l'il95.181t 
2lC66.61t8 
11o399.996 
11tl99.996 
1,)199.988 
191'95.18/t 
27066. 61t8 
1H99.996 
14399.996 
lt.H99.988 
191195 ol81t 
270~6.648 
lltH9.996 
l1tH9.996 
431:19.988 
19U5.181t 
2 7) )6. 61t8 
on9.996 
137~9.996 
ftl999. 988 
taoc.1.980 
l7999.992 
1)9'19.996 
l3'i'19.996 
U9~9.988 

lhUo910 
!7999.992 

RATIO 
- -- --···----- -- -- - -· ·-----·----'--------, 

,_::e 
0.0002 
O.OOOit 
O.OOOit 

· -- -- · - ·-- - ··---------------~ . . i 

0.0002 
0.()003 
0.0019 

- ------ ------ ---- · • 
i ~ I 

O.OOioO 
0.0028 
0.0016 

: : ~ ---- -- --·- - ···-- -·------------;.__ 

0.0027 
0.0003 
0.0007 
0.0008 
0.0003 
0.0029 
O.COOl 
0.0014 
0.0006 
O.OOOio 
O.COlO 
0.0100 
0.0201t - ----­
O.OOH 
o.ooc;9 

, .. • 
; 

• 
i· ·· __________ I: , 
' 
; _ . 
f • I ,-·· .. 0.0103 - ----- -

0.0001 
------- - - --- - - ______ _:• · 

O.C003 • 0.0001 - · - ----- ·- -- ---·----·----· --- -- -
0.0001 
O.COC1 
0.0001 
O.G002 
o.oooo 

i ~ ' · . 
- --- ------ ·------ -- - ·-·-----------------:i .. 

--· ----· 0. cool ___ --------
0.0002 
O.C016 
O~CC70 
0.0029 
o.oo26 
0.0046 
0.0001 
0.0011 
c.oo12 
o.oooz 
o.oooa 

- - ----------

----- -· ---- - -- ---- -------

• 
• 
• 
• 
• 



·-· -·· --- - -··· -- ·-------------------------------------..1....._, 

• THE FBllOWING TABLE liSTS COMPRESSIVE STRESSES 
' '. 

----------------------~. 

NOTE- CLS • CO~BINEO LOAD SET j: 
LOACS ARE . IN UNITS o: LB. EXCEPT WHEN TABLE .. IS FOR BENDIN.G._VALUES., ... TH.E1Ll.N.~l8. ___________________ ----!' 
STRESSES AND LIMIT:> 6RE IN PSI. 1

' • • 
SUPPORT CLS LOAD STRESS LIMIT RATIO 

1 1 68.500 . - - 91.333 2lt13.510 --- 0.0378 
1 2 230.500 307.333 241.3.510 0.1273 ' • 1 3 168.500 224.667 72lt0. 527 0.0310 ;: : . 

- · - - ----- _ __ 1 -- " -- 124.500 - ·-·· 166.000 3217.206 - - 0.0516 .· ! 
1 5 300.500 lt00.667 39lt2.065 0.1016 l. i • 2 1 18.100 24.133 11681.367 0.0021 , .. 

. 2 -- - 2 109.600 146.133 11681.367 -- 0.0125 -. ----------·- I 2 ' 3 lt2.500 56.667 35044.102 0.0016 
, ~· . • 2 4 34.100 45.467 15571.250 0.0029 

· ---- --- ----·--· 2 _ ___ 5 ··- . l31t.l00 178.800 - 19079.563 o. 0094 . "' 
3 1 601.000 400.667 961t7.227 0.0415 F: • 3 2 691.000 lt60.667 961t7.227 0.0478 

~ 
3 . . - 3 1555.000 1036.667 2e941.680 0.0358 ------ -- ~ 
3 .. 628.1100 1t19.200 12859.7112 0 . 0326 

.. 

• 3 5 138.800 492.533 18-133.207 0 . 0272 • ----- - --- ---- ---- " -- 1 . 516.000 516.000 4288.695 0 . 1203 ---- -· • I .... It 2 849.000 849.000 4288.695 0 . 1980 ~ :· i 
loll\ • ,. 

It 3 1675.000 1675.000 12866.086 o . no2 . . 
- -- -- - -------- 4 4 623.000 623.000 5716.824 0 . 1090 ------ --- ------- ------1: It 5 1018.000 1018.000 8061.156 0 . 1263 

5 1 107.000 107.000 11056.637 0 . 0097 I ' 
; _ ___ 

---- --------- - 5 ___ __ 2 540.000 540.000 11056.631 0 . 0488 -. - ---
5 3 125.700 125.700 33169.910 0 . 0038 I, • 5 4 261.000 261.000 14738.484 0 . 0177 1. 1 -- ---- - - 5 5 . . 138.000 738.000 20782.375 0 . 0355 -----------------
6 1 48.000 48.000 4327.957 o . 0111 :. 

• .. • 6 2 130.000 130.000 4327.957 0 . 0300 !-
6 3 133.500 133.500 12983.871 0.0103 -------- ---- ------------ j • . 

6 4 78.300 78.300 5769.160 0 . 0136 I • ; 

• 6 5 168.300 168.300 8131t.953 0 . 0207 !-·· I·' 
-- ------ - - ··- -·-- 7 1 it. 200 4.200 3142.715 0.0013 ,. 

1 2 75.200 75.200 3HZ. 715 0.0239 l~ . 7 3 5.900 5.900 9lt28.H5 o.ooo6 ·-7 - 4 30.200 30.200 io189.234 0.0072 ... ---- ------- --------- - --
7 5 111.200 111.200 5907.137 o.-o1e8 • 8 1 361.000 42.976 20052.395 0.0021 -·· -- -- - - - -- . 8 2 1513.000 . 180.119 20052.395 --- . o·.oo9o . ! ... 
8 3 2966.000 353.095 60157.18lt 0.0059 I ~ • 8 4 611.000 72.738 26729.82/t 0.0027 i • ""' 8 5 2057.000 24lt.881 lt010lt.789 0.0061 i 
9 

- ---- ---- ------ ----·· - ·-1 
1 587.000 69.881 20053.988 0.0035 i • 9 2 2010.000 239.286 20053.988 o. 0119 

~ • 'N 
9 3 5115.000 608.928 60161.965 0.0101 

~· 9 4 887.000 105.595 
·-------- --- - -

26731.949 O.OOltO I 
9 5 2653.000 315.833 lt0107.977 O.C079 • --- ---- - -. --- -- -- -- -- -- - - ---- ------- ---- -··--·-· ---·-·- ·- · ---- -· --· - ·- ----- &. 

• 
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THE FOLLOWING TABLE LISTS BENDING STRESSES DUE TO MOMENTS ABOUT THE WEAK AXIS 

., 
NOTE - CLS s CC,BINEO LOAD ~ET 

_ . _ ·--- LOADS ARE IN UNITS OF LB. EXCEPT WHEN TABLE .. IS FOR BENDUULV.AlUfS....JHE.tLIK~LB. 
STRESSES AND LIMITS ARE IN PSI • 

SUPPORT CLS LOAD 

--· - · ·· . 1 ·- . 1 349.000 
1 2 404.300 
1 3 590.000 

,- - - - ·- ;·--· ______ _ _ _l ___ ft __ _ 36B.500 
1 5 427.500 
2 1 21t4.000 

·--- - ·. 2 2 531.000 
2 3 1050.000 
2 4 289.100 

-- - --··· ·- ________ 2 5 .. .. . .. 599.100 
. 3 1 110.000 

3 2 21t5.000 
3 3 732.000 
3 It 156.600 
3 5 303.600 

· - ·- -- ----·------ -~ ·- . 1. ____ 17.000 
4 2 293.000 
It 3 330.000 
4 4 108.000 
4 5 ltOit.OOO 
5 1 63.000 

. ---· · - · ·· - ---··· 5 2 957.000 
5 3 lt71.000 
5 4 343.000 
5 5 1309.000 
6 1 11.900 
6 2 17.200 
6 3 31.500 
6 4 13.300 
6 5 20.300 
7 1 lt.700 
7 2 11t.800 
7 3 23.900 
7 4 6.800 
7 5 19.800 
8 1 6314.000 
8 2 37954.000 
8 3 1134A.OOO 
8 4 17494.000 
8 5 50644.000 
9 1 536.000 
9 2 6554.000 

~ ~ 3 20576.000 
9 " 1178.000 
9 5 9215.000 

STRESS 

H46.125 
8625.980 

l25e8.008 
- 7862.172 

9120.973 
5205.887 

11329.207 
22402.391 

6168.121 
.. 12782.160 

586.667 
1306.667 
3904.000 
835.200 

1619.199 
. 201t.327 
3521.635 
3966.347 
1298.077 
4855.770 
757.212 

. 11502.1t06 
5733.172 
4122.594 

15733.176 
143.029 
206.731 
402.644 
159.856 
21t3.990 
56.490 

177.885 
287.260 

B1.731 . 
237.981 
516.694 

3105.892 
•. 928.642 

11t31.587 
lt11t4.352 

43.863 
536.334 

1683.797 
145.499 
754.092 

LIMIT RATIO 

37500.000 · ·-· 0.1986 ---------------
37500.000 0.2300 

112500.000 0.1119 
lt9987.1t69 .. 0.1573 ________ _ ___ ~----------------------
61249.992 0.1489 
37500.000 0.1388 
37500.000 0.3021 ---- --

112500.000 0.1991 
~9987.1t69 0.1234 
6121o9.992 -·- . . 0.2087 . --------------------------------------· 
27000.000 0.0217 
27000.000 0.0484 
81000.000 0.0482 ---- ··· ·- ---·--- ---· ...... -··--- ----- - ----------
35990.977 0.0232 
50749.981t 0.0319 
27000.000 0.0076 
27000.000 0.1304 
81000.000 0.0490 
35990.977 0.0361 
50749.984 0.0957 
21ooo.ooo o . o2eo 
27000.000 O. lt260 
81000.000 0 . 0708 
35990.977 Oo 111t5 
50749.984 0 . 3100 ---·--·--·--··-·--·----
27000.000 0 . 0053 
27000.000 O. C077 
81000.000 0.0050 ----------- -- ·- ·- ···- -· - ·---- ---------------
35990.977 0.0044 
5071t9.984 0.0048 
27000.000 0.0021 
27000.000 0.0066 
81000.0~0 ~.0035 
35990.977 0.0023 
50749.984 0.0047 
26250.000 0.0197 
26250.000 0.1183 ··-------- ---___________________ ___, 
78750.000 0.0118 
34991.227 0.0409 
52500.000 0.0789 - - - --- -- -· ··- -
26250.000 0.0017 
26250.000 0.0204 
78750.000 - 0.0214 -------·-------------------- ----Jit991.227 o.oo~oz 
52500o000 Oo0llt4 

• 

• 
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THE FOLLOWING TABLE LISTS BENDING STREiSES DUE TO MOMENTS ABOUT THE STRONG AXIS 

- -· - --- -- .. ··--- ·- - ----

NOTE - CL~ • COMBINED LOAD' SET I:: • 
. .. LO•cs ARE IN UN:TS OF LB. OCEP- IIHEN TABLE_IS. FOR BENIU~CLlli..UE.h_T.H.ErLJ.N .•. ~e. ------------------,~: j 

STRES!.ES AND LIMITS ARE IN PSI. !.: 'e 

SUPPORT ClS LOAD 

1 _ _ 1 244.000 
1 2 473.000 
1 3 2446.000 

···· ---- ..... 1 .- - "·-· 307.000 
1 5 578.000 
2 1 385.000 
2 2 2115.00) 
2 3 lt73. 60) 
2 " 845.00·) 

-- ·- - · - ·· 2 5 3438.000 
3 1 6lt 36.000 
3 2 6940.000 
3 3 16546.000 
3 4 6584.000 
3 5 7165.000 

STRESS 

976.00_) 
1892.00) 
9784.0'0J 
1228.00·) 
2312.000 
1540.000 
8io60.000 
1894.39<1 
3380.000 

13752.00(• 
12872.00( 
13880.00( 
33C92.0!lC 
13168.000 
14330.000 

LIMIT RATIO 

29999.996 .. 0.0325 
29999.996 0.0631 
1!9999.938 0.1087 
39989.969 0.0307 
48999.988 0.0'>12 
29999.996 0.0513 
2S999.996 0.2820 
39999.938 0.0210 
59989.969 0.081t5 
-!o8999.988 - --- 0.2807 
!1599.996 0. 5959 
:.!15'i9.996 0.61t26 
tolt799.988 0.5107 
~8192.777 0.4573 
'0599.980 0.3530 

-------------~ : 
l :: e 
'· ----·--------------~. . 

!'· · 

• 
i• :• 

------------~--------------~,. ; , .. 
! i 

-- ··-- ---------------1 

!" • 
--------- ----- '" ··· --- 1 404.COO 1213.2ll ~1599.996 0.0562 . . ' ---------------------------1 .. i 

4 2 1837.00C 
4 3 12864.000 

" . . -···--·-
, 749.000 

4 5 2388.000 
5 I 2368.000 

-- ------ --5 - -- :! 3922.000 
5 ) 3363.000 
5 .. 2749.000 

- .--- - - - - -- -- - - - 5 5 - __ 4594. 000 
6 I 15.100 
6 ' 61.600 
6 ~ 32.200 
6 ' 32.500 
6 '5 82.500 

·----- .. --- - . ·--- --- - · 7 . - ·l 11.400 
7 t 51.400 
7 ] ' 29.000 

--- -·- - --- -- --- -·- 7 .. 26.1t00 
7 s 69.1t00 
8 I 21820.000 
8 ' 351t80.000 
8 :! 34790.000 
8 " 24635.000 
II 5 "'1505.000 
9 1 15830.000 
9 2 l0150.000 
9 3 2021t6.000 
9 " 20976.000 
9 5 36666.000 

- ··· - - ··- · .;.r· · 

5516.516. <1599.996 
38630.637 ~4799.988 

2249.250- 28792.777 
7171.172 40599.980 
7111.109 21599.996 

11771.777 2'1599.996 -
1()099.098 64799.988 
8255.25/o 2!1792. 777 

13795.797 lt)599.980 
ItS. H5 21599.996 

l81t. 98 '5 21599.996 
96.697 6 .. 799.988 
97.598 218792.777 

21t7. 748 lt0599.980 
34.23/o 2:599.996 --· 

154.351t 21599.996 
-81.081 6'799.988 
79.279 2E792. 777 

208.1t08 4C599.980 
1785.597 2C999.996 
2903.437 2~99.996 -- -
ze~o6.97Z 62999.988 
2015.958 27992.917 
3396.1t81 ltH99.992 
1295.417 20~99.996 

2516.367 20~99.996 
1656.792 62~99.988 

1716.530 2n9Z.977 
3C00.491 41•99.992 

--·-· --· - ---

0.2554 
0.5962 
0.0781 
0.1766 
0.3292 
0. 5453 
0.1559 
0.28t:7 
0.3398 
0.0021 
o.oo86 
0.0015 
0.0034 
0.0061 
0.0016 
o.oon 
0.0013 
0.0028 
0.0051 
o.oe5o 
0.1383 .. 
0.0452 
0.0720 
o.oeo9 
0.0617 
0.1198 
0.0263 
0.0613 
0.0714 

---- ---- ---·--· -- - - ... - -
,, . 
I<• ----------------1 : ----------· --- ---··· 

i . • 
------------ - . . -- .. ·- ·- -- ---- ____ __j ' 

I· • 

I · 

__j~ . · . 
-----'------ ~ ~ . : · t 

i - .~ 
-------------------~! ~ 

-----------------------------

•"" .-: 
• .""1 ._,. 
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COMBINED SrRESS - COMPRESSIVE - EQUATION 21 USED l ··e 
ASTERISKS INDICATE WHERE THE CCMPRESSIVE STRESS RATIO WAS GREATER THAN 0.15 AND EQUATIONS 19 AND 20 WERE USED j: :. 

. . __ _ _.S UPPORT __ CLS _ ... TERM 1 

1 . 1 

-- - 1 ------ - 2 
1 3 
1 It 

. - - -- - ---- - - - __ 1 __ _ 5 
2 1 
2 2 
2 3 
2 4 
2 5 

--- - 3 . ---- l 
3 2 
3 3 
3 4 
3 5 
It 1 

------------ ___ _ _ .,. 2 
It 3 
It It 
It 5 
5 1 
5 2 
5 3 
5 It 
5 5 

- - - ----- 6 1 
6 2 
6 3 
6 It 
6 5 
1 1 

----- - - - - -- 1 2 
1 3 
7 It 

. ---- . . .. - - . -- 7 _5 
8 1 
8 2 

-- ... --- - . 8 3 
8 It 
8 5 
9 1 
9 2 
9 - · 3 
9 It 
9 5 

I - - · --- · 
- ----

0 . 0378 
0.1213 
0.0310 
0.0516 
0.1016 
0.0021 
0.0125 
0.0016 
0.0029 
0.0094 
0.0415 
0.0478 
0.0358 
0.0326 
0.0272 
0.1203 

•••••••••• 
0.1302 
0.1090 
0.1263 
0.0091 
0.0488 
0.0038 
0.0177 
0.0355 
o. 0111 
0.0300 
0.0103 
0.0136 
0.0207 
0.0013 
0.0239 
0.0006 
0.0072 
0.0188 
0.0021 
0.0090 
0.0059 
0.0027 
0.0061 
0.0035 
0.0119 
0.0101 
O.OOitO 
0.0079 

.. TERM 2 

0.1986 
0.2300 
0.1119 
0.1573 
0.1489 
0.1388 
0.3021 
0.1991 
0.1234 
0.2087 
0.0217 
0.0481, 
0,0482 
0.0232 
0.0319 
0.0076 

•••••••••• 
0.0490 
0.0361 
0.0957 
0.0280 
0.4260 
c.o7o8 
0.1145 
0.3100 
0.0053 
0.0071 
0.0050 
0.001,4 
O.OOit8 
0.0021 
0.0066 
O.C035 
0.0023 
O.OOit7 
0.0197 
0.1183 
o.ou8 

----, 0.0409 
0.0789 
o.oo11 
o.o201t 
0.0214 
O.OOit2 
0.01oltlt 

THE C~BINED STRES~ TER~S _ EX~EEOED 1.0 

' 1<. , -

! • . 
- -- --. - --- --- --- ------------------------------------. 

TERM 3 

0.0325 
0.0631 
0.1087 
0.0307 
0.0472 
0. 0513 
0.2820 
0.0210 
0.0845 
0.2807 
0. 5959 
0.6426 
0.5107 
O.lt513 
0.3530 
0.0562 

•••••••••• 
0.5962 
0.0781 
0.1166 
0.3292 
0.5453 
0.1559 
0.2867 
0.3398 
0.0021 
0.0086 
0.0015 
o.oo3~t 
0.0061 
0.0016 
0.0071 
0. 0013 
0.0028 
0.0051 
0.0850 
0.1383 
O.Oit52 
0.0720 
0.0809 

. 0.0617 
O.ll98 
0.0263 
0.0613 
o.o111t 

. TOTAL ____ LII'IIT ----------1 ·: i ,: 
I • 0.26 89 1.0000 

. 0.420lt __ _ 1.0000 - -----
0.25 16 1.0000 
0.2396 1.0000 • 0.2977 ____ 1. •)00 0 ----- - ~ 

0.1922 1· Q~O~ 
0.5966 1.ijQOO 

' . !' 

0.2218 _ _ 1.pi)OI> ' 
.. 

0.2108 1.QOOP 
o.498T 1.oooo 
o.t592 _ _ _ 1.QPOI1 . ---- ------
0.1387 1.()QO\I 
0.5947 1.QOOu 
o.5131 __ 1 ~ 9pop ---- -------- -- ------- ---------
0.4120 1·1lPOtl 

i 
· i ~ 
!- • 

0.1 841 1.;)0011 
•••••••• •• - --- 1. 000!.1 ----- --- . -- - ------ --------· .. 

0.7 753 1.~009 
0.2232 1,~QOQ 
0.3986 ____ 1.~QOQ -------- _ ... _ . --- ---- - I~ . 

---'--
0.3669 1.~ooo 
1. 0201 1, ",;) OOit • 0.2304 ___ l,Q00\1 - - - _ _ , ___ , _____ _ ---------· 
0.~190 l,QQO ~ 
o.6853 1,ppoo 
0.0185 ____ _ 1,pQOQ --- ------- - - - ------- - : . 
0.0463 1.pooo 
0.0167 1~000P 
o.o211t ___ I,poop _ _______ .. _ __ .. _ __________ _ 

i·· 
I 

o.C316 l.~aoo 
o.oo5o t;bood 
0.0377 __ l,-0000 - ---- - -- ----- --- , .. 
0.0055 1 1 000Q , .... • 
0.0122 1,ooou 

'0.0286 ___ 1,,0000 _ _ ___ _ J • 

,.:·· 
0. 1069 1.0000 I' 
o. 2656 1.oooo 1·· e · ,.. 
0.0629 _ _ _ 1. 0000 -- -------------'-------------------------!' ·. .... 
0.1157 1.0000 , . • 
0. 1659 1.0000 .I ~ 
t~~;; ~:gg~g ·-- --- -- --__ .. ----··--- ---------; . • ~ 
0.0578 1.0000 
O.Obli~ _____ _l,OOOO. _____ _ 
0.0937 1.0000 . ' . ' "' 

•w --- - - ----- - - --· ________________ _._ __ _j .. 
1 n~J~.! _ THE SUPPOUS_ ~U 
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COMBINED STRESS - COMPRESSIVE - EQUATION 19 

- ---- ----·- - -- -- - . ·- ·· . ----- -- ·-- --- - -- ·--- . 
SUFPORT CLS TERM 1 TERM 2 JERIII 3 TOTAL 

• -------- - -1' 

:'• 
_ __ L_I_M_IT---------------------------------4: j 

1 •• • • 

_ ____ ,._ _ __ ~2_ __ Q.l98Q ___ _j).uu _ __o.n9L . _ 0 • .55_60_-_ ·_. l.&ooo___,_ ___ _ ..... 
~ ... _.. ·- --- ---------- - --------------- - - - - . .... .... 
V1 
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CG~BINEO STR ESS- TE~SIO~- EtUATION lO - USED 

SUPPORT CLS TER~ 

- -- - - -- L --- 1. 
1 2 
1 3 
1 4 
1 5 
2 1 
2 2 - - - -

0 . 0030 
0.0102 
0.0025 
0~0042 
0.0082 
o.ooo8 
0.0049 
0.0006 
O.OOll 
0.0036 
0.0185 
0.0.213 
0.0160 
O.OH6 
0.0121 
0.0239 
0.0393 
0.0258 

2 3 
2 4 

. -- - · . 2 5 
3 1 
3 2 

- - --- -------- 3 ___ _ 3 
3 4 
3 5 

--------- --. 4 1 
4 2 
4 3 

-------- 4 --- 4 
4 5 
5 1 
5 2 
5 3 
5 4 

·- - ·- --- 5 5 
6 1 
6 2 
6 3 
6 4 
6 5 
7 1 
7 2 
7 3 
'7 4 
7 5 
8 1 
8 z 
8 ~ 
8 .. 
8 5 
9 l 
9 2 
9 3 

9 " 
9 5 

- 0.0216 
0.0251 
0.0050 
0.0250 
0.0019 
0.0091 
0.0182 
0.0022 
0.0060 
0.002l 
0.0027 
0.0041 
0.0002 
0.0035 
0.0001 
0.0010 
0.0027 
0.0020 
0,0086 
0.0056 
0.0026 
0.0058 
o.oon 
0.0114 
0.0097 
0.0038 
0.0075 

·TERM 2 

. 0.1 986 
0. 2300 
0.1119 . 
0.1 573 
0. 1489 
o.n88 
0.3021 
0.1991 
0. 12 )4 

--- 0.2087 
0.0217 
0.0484 
0.0482 
c.o232 
o.03l9 
0.0076 
0.1304 
0.0490 
0.0361 
0.0957 
0.0280 
0.4260 
0.0708 
O.ll't5 
0.3100 
0.0053 
0.0077 
0.0050 
0.0044 
0.0048 
0.0021 
0.0066 
0.0035 
o.co23 
0.0047 
0.0197 
0.1183 
0.0118 
0.0409 
0.0789 

\ 0.0017 
0.0204 
0.0214 
0.0042 
O.Ol41t 

1TERM 3 

-- .0.0325 
0.0631 
0.1087 
0,0307 
0.0472 
0.0513 
0.2820 
0.0210 
0.0845 
0.2807 
0.5959 
0,6426 
0.5107 
0.4573 
0.3530 
0.0562 
0.2554 
0.5962 
0.0781 
0.1766 
0.3292 
0.5453 
0.1559 
0.2867 
o. 3398 
0.0021 
0.0086 
0.0015 
0.0034 
0.0061 
0.0016 
0.0071 
0.0013 
0.0028 
0.0051 
0.0850 
0.1383 
0 . 0452 
0.0720 
0.0809 
0.0617 
0.1198 
0.0263 
0.0613 
o.on~o 

______________ ___,• . .-

1 :-_ • 

---- - --------- - --------------i 
,TOTAL I L.l M 1, T 

___ 0.2341 __ __ ~1.0000 ____ _ _ _ 
0.3033 1.0000 
0.2231 1.0000 

------ 0.1921 ____ 1.0000 __________ __ -
0.2043 1.0000 

I . 4 ! l 
-----------~ 

0.1910 1.0000 i • 

0. 5890 ---1· 0000 -------------- ----------; 
0.2208 t.oooo I • 
0.2091 1.0000 '· • 

i 0.4930 __ __ 1.0000 : : 
o. 6362 1. oooo I· . • 
0.7123 1.0000 :. 
0.5H9 ____ .1.0000 - - ---- - --- ---------------' 
0.4951 1.0000 
0.3970 1.0000 

.. ... o.o876 ___ t.oooo _ _ ____ - ---- ·--
0.4251 1.0000 
0.6710 1.0000 

- -- 0.1358 -- 1.0000 --- - - -
0.2974 1.0000 
0.3622 1.0000 
0,9963 1.oooo __ __ _________ . 
0.2286 1.0000 
0.4103 1.0000 
O.t680 _ _ __ 1.0000 --- - --- - - · 
0.0096 1.0000 
0.0222 1.0000 
0.0085 1.00 00 -- ·--- --
0.0106 1.0000 
0.0151 1.0000 

; \ , . 
I 

!- . • 

l.. 
'· 

______ j>• 
!:-,. 
I 

; _ .. 
C.0039 1.0000 _ --- ---- ---- _______ ·---- .. - - ·- - - -----, 0.0172 1.0000 
0.0050 1.0000 

' . 
l '" : tl 

0.0061 1.0000 ----- -- ·-- - __ _____ _! · 

0.0126 1.0000 
0 . 1068 1.0000 
0.2652 _______ 1.0000 ·- ---- - - ---
0.0626 1.0000 
0.1155 1.0000 

. --- 0.1656 ____ 1.0000 .. 
0.0667 1.0000 

i • f • I 

--------------~ · 
,· .• ~ 

------ --- -------------- -! ,. 
0.1517 1.0000 

--- _0.0573 ____ 1.0000 __ 
0.0693 1.0000 

------------~ . 

o.0933 1.oooo 

-- --- ·- .. . .. -·--------- ---- ---·- . - -------------------------...... 
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LEVEL 21.8 I JU~ 7~ I OS/360 FORTRA~ H 

CCMPILER GPfiC~S - NA~E= ~AIN,CPT=OO,LINECNT=58,SIZE=CCCCK, 

JCli ll Ct= , E I' C C ·I C, NOLI S T, 1'\ CD EC K, LC A C, ~A P, 1\C EO IT, NO I 0, NOXR E F 
c ·~·· P R CGRA~ S U P A ~ ~••• 

c ••• CEVfLCPEC FOR TrE ~PPLIEO MECrANICS BRANCH BY ~.E. NITZEL MAY, 1S76 

ISN 0002 
ISN 0003 

' ! ISN 0004 
ISN 0005 
ISN 0006 

o· ·-
:, 
r 

I SN 
I SN 
I SN 

1 
1St. 

i ISN 
~ --- ·- I SN 

ISN 
ISN 
I SN 
ISN 

:I'ISI\ 
IS"> 
ISN 
ISN 
I SN 
ISN 
ISN 
I St-. 

ISN 
ISN 

ISN 
I SN 
I SN 
J. SN 

0007 
CC08 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
COll:l 
001Q 
0020 
0021 
0022 
0023 
0024 

0025 
0026 

0021 
0028 
002'} 
0030 

c ••• 
c ••• 
c 
c ••• 
c • •• 
c ••• 
c 
c • •• 
c 

PRE~EI'\T IIERSICI\ PERFCR~S FLAT ~AR TYPE SUPPCRT ANALYSIS 
APP ~ N O IX 17 ECUATIONS FOR TENSION, S~EAR, CC~PRESS!Ct-., BENCING, 
fi\C CC~8!~ED STRESS ARE USED. 
~SLP = NU~BER CF SUFPCRTS 
~LC = ~li~BER GF LCAD CASES 
1\ECESSA ~ Y PROPERTIES CF A242 AND A36 CARBON STEEL ARE IN ~ATERIAL 
EAI\1< 
CEQTAII\ GECMETRIC PRCPERTIES CF 1/4 . X 1 ANC 3/8 X 2 FLAT eARS ARE 
l"l PROGRA" 

EXTERI\IIL FfoP.ENC 
OI~E~SICN Al10l,RSI ' OI,R~I10l,ZSI101rZWI10lrSLI100lrSKI100lr 

7 · 
p 11 10 0, 1 c I , s II ( 1 c 0, 1 c l '~ ... ( l 0 0' l 0) , T l( 1 c 0' 10 I , s I' 1100, 10) ' 
W ~ (1 0 0, l 0 I , E I 10 l , S Y I 1 0 l , S tJ I 1 C J , ~AT I l C 0 l , NG E 0 I 1 C 0) , 

4 

5 
• (. 

c ••• 
c ••• 
c ••• 

c ••• 
6 

1 
c 

C P; I 1 0 u, 1 0 J , C 5 II I 10 0, 1 0 l , C WV I 1 C 0, 1 0 l , C T ll 1 C 0 r 10 l , C SM I 10 0 r 10 l , 
CI-"'11CO,lOl,NLCilCC,lCl,LCCilCOo101,FACI1C,4l,TENSilCO,l0,4lr 
S II S I 100, 10,4 l , WV S : 10 0, 10, 4 l, NC T 4 I 1000 l , COI'l P S I 100, 10 ,4 l , NC M I 100 l , 
BfNCSI100,10r'lr!EI\CWilOO,l0,4l,NCT311CCOlrNCNTI1CCC,2l, 
NC~T21lCOCl,TGTCI:CO,lOl,TOTTilC0,101rTl9Cil00,10l,T219(l00,10l, 
T1201100,10l,Tl20-11CO,l0},T31Sfl00,1Cl,T20CilCO,l01,HEDI16l 

~~LL ~R~SETI207,2,0,2,FABENDl 

CALL EC~C 

P1=3.14l593 
PRCI-'ERTY BANK 
SveSCRIVT 1 IMPLIES ~36 M~TERI~L A~C l/4Xl GECMETRY 
SUe~C~IPT - 2 IMPLIES A242 ~ATERIAL AND 3/8X2 GEC~ETRY 

fill= 27AOOOOO. 
El21= 27fl00000. 
SY Ill 3f>OGO. 
SYI21 5COOO. 
SUI11 = 58000. 
SLI21 7COCO. 
~Ill = 0.250 
1~(2) = 0.750 
HSill 0_.289 
RSI21 = 0.5780 
Rldll 0.0723 
P.~l2l O.lOP.4 
l s ( ll =c. 04167 
lSI21-=0.250 
Zwl11=0.01042 
Z~l2l=C.04687 
N=2 
~ ·1\=2 

lll'.E PRINT 
~P.IlFit,61 

FCR~hTI '1'//////115,'*** PIPE SUPPORT ANALYS I S PROGRAM- WRITTEN C 

c ••• 
lN ~DY 10, 1976 ***'///) 

RcAC CC~TROL CARC 

1053 

Rt: A 1.: I 5 r ll N SUP, ML C, ( r E C I I l , I= 1, 16 I 
HR"td'I21'5,16A41 
h H I I I. I 6 , I 0 '> 3 l N S U P , " L (. , I ~· 1: C I l I , I = 1 , 16 l 
FCR~ATI//Tl5, 1 THERE ARE 1 ,15,' S~PPORTS TO BE ANALYZED IN THIS RUN' 

:. -·- ·"'· 

'/. 

CATE 77.105/15.38.58 

- ·-·. - ... ---- --·----

-· - - ·- ------~--

. . 
.. - - ·---- · ----·--· -- · -----~--~----

--'-- - - --- -- ---- - --·--------

\ 
.)' ·.:· 

·•' 

' 
'A. I;.· 
· ~: .. 

·-------- -------- ------- --·- . --~~- - - · - i-_. .:::. 

'\If;; : ' 

.t 



... -- . • 
• 
• I SN C03l 

ISN 0032 

• ISN 0033 
I SN 0034 
ISN 0036 

• lSI\: 0037 
ISN 0038 
ISN 0039 

• ISN 0041 
ISN 0042 
ISN C043 

• I SN 0044 
I SN 0046 
lSI\ 0048 

• I SN 0049 
I SN 0050 

• ISN 0051 
I SN 0052 
ISN 0053 

• I SN 0054 
ISN 0055 

• n ISN 0056 
, l.SN 0057 

~ 
ISN 0058 

• ISN 0059 

I SN COt:O • ISN 0061 

ISN 0062 

• t SN 0063 
ISN 0064 
I SN 0065 

• ISN 0066 
~ 

• ISN 00t:1 
ISN 0068 
ISN 0069 

• ISN C010 
IS~ 0071 

I • ISN 0012 
ISN 0073 • ISN 0074 
I SN 0075 
ISN 0076 • 

• 
J • . 

' l//Tl5,I5,' LCAC CAS ES hiLL eE ~EAC'///Tl5,'TroE rEADING FOR THIS Ru 
2N IS:'//T2 5 .lt:A 4//l 

C ••• RE~C ~AT E RIAL AND SUPPORT INFORMATION AND LOAD SETS 
DC 10 l=l,t-;SUP 
~ E h C !5,2lMATIIl ,r-.GECIIl,I\:C~IIJ,SLIIl,SKIIl 

2 FCR~hT(315 1 2FlO.Ol 
IFI~AT([).LE.N)GO TC 20 
N=N+l 
REAC(5 1 3lE!Nl,SY!N},SUIN} 

3 FCR~ATI}FlO.Ol 
20 IFII\GFCI!l.LE.NI'IlGC TC 30 

1\~=1\N+l 

REAC(5,41 AINNJ,ZSINN},Zhi~NJ,RSINNJ,RWINNl 

· 4 FCR~AT(5FlO.Ol 
30 IF!I\.CT.lOlGO TC 40 

IFII\1\.Gl.lOl~O 10 50 
GC TC 6C 

40 WflllEI6 0 4llN 
41 FCR~bT(t////Tl5,'~~TERIAL I\C.'ol5o' WAS INPUT- MAX. NO. OF MATERI 

lALS fS 10. PROGRA~ TER~lNtTING'//1 

GC TC 2COOO 
50 WRITEI6 1 5llNN 
51 FCR~tTII///Tl5,'GEC~ETRY N0~ 1 ,15o 1 hAS ' INPUT- ~AX. NC. OF GEOMETR 

liES IS 10. PROGRA~ TER~INATII\G'/1 
GC TC 2CCOO 

l:O OC 5 J=I,MLC 
REACI5,6ll Pll I,JJ,SVII,Jl,wV(I,J),Tlii,JJ,SMII,JJ,wMII,Jl 

61 FCR~AT(6F~0.0) 
5 CC.NTII".UE 

10 CCNTI:'IlUE 
C *** !NT(R~EC!ATE PRINT STEP 

I.RITEI6·701 
10 FGR~ATI://Tl5 0 1 THE FCLLO~ING ~ATERIAL PROPERTIES ARE READY FOR USE 

1 1 //T~S, MATERIAL E SV S~'/) 
CC L K=lol'\ 

71 ~RITEI6.72JK,E(Kl,SV(KJ,SU:KJ 

72 FC~~ATI-17,!3,T24,FlO.lrl3o,F:0.3,T48,Fl0.3l 
WR!TEI6.731 

73 FC~~~TI 'l'/////Tl5,'THE FO~ LO~ING GECMETRIES ARE RE~OV FOR USE'/// 
1Tl5, 1 GECMETRY AREA ZS Zk RS 
2 RW 1 .') 

DC 75 K=loNN 
75 WRIT:I6,741 K,A(Kl,ZS(K),l~(K r ,RSIKl,Rk(K) 
74 FOR~~Tirl8,I~,T24,Fl0.4,T3~,FL0.5,T48,Fl0.5,T60,Fl0.5,T72,Fl0.5l 

hRIT:I6ol043) 
1043 FOR~~TI'l'////Tl5,'SUPPCRT OAiA FCLLCWS:'//ll5o'LENGTH IS IN INCHE 

lS'//IT2J, 1 SUPPORT LENGT~ FIXITY ~ATERIAL GEC~ETRY'/ 
2) 

DC 1)41 ~N=l,NSUP 
1041 wRIT:I6,1045l~N,SLI~~),SKI~Nl ,MATI~Nl,NGEOI~I\:) 
1045 FC.R~~TIT22,13,T2~~Flu.4,T4l,Fl0.4,T56,I3,T68,[3) 

kRIEI6,761 
76 FOR~ATI 'l'/////Tl5 1

1 THE FCLLO~I~G LCAOS WERE INPCT'//Tl5, 1 Pl,SV,WV 
l /IRF IN UNIT~ OF LH~.'/Tl5t'Tl,SM,WM ARE IN UNITS OF IN.-L8.'//Tl5 
2o'~L~PCRT LCAC CASE Pl SV WV Tl 
3 SM k~'l 

K 

P~GE 002 

··- ------ - -- - ----- ----

- ·- ··- ·--· ------ - ---

. ------------------ -

-·· - · -----·- - ·------.-----

U1 

N 

- -- ~~-----



• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I •• 
• 

·--··--- -··- - --- -----· . ----- -

I SN C071 
ISN 0078 
ISN 0079 

CC eo 1=1,NSUP 
CC 78 J =l,,..LC 

-- --- ----------------- ----
78 hRlTEI6,771I,J,P11 J,J),SV(I,JI,~VCI,JI,T1CI, J I,S~II,JI,WMII,JI 

I SN 0080 ___ _ 77 FCR~ATIT18,13,T27, I3,T35,f10.2,T47,F10.2,T5~,F10.2,T71,Fl0.2,T83,F 
11C.2,T95,Fl0.21 

ISN 0081 80 CCNT INUE 
C ••• REliC LCIID 
C *** ~OTE - -

CA SE COMeiNATICN DATA AND LIMIT CONDITIONS 
LI~IT CC~CITICN 1 = CESIGN,NORMAL, AND UPSET LIMITS 
LI~IT CO~CITICN 2 = RESTRAINT OF FREE END DISPLACEMENTS 

ISN 0082 
ISN 0083 
ISN 0084 

c 
c 
c 
c 

••• ••• ••• 

I SN 0085 __ ·----­
ISN 0086 
ISN 0087 
ISN 0088 
1St-. 0089 
ISN 0090 

_ISN 0091 _______ _ 
ISN 0092 
ISN 0093 
ISN 0094 
ISN 0095 
ISN 0096 1037 
IS"! 0097 __ _____ _ 210 
ISN 0098 200 
ISN 0099 

Llfoi.IT CONCITICN__3 __ =; _ Eto!ERGENC L CONC I TIONS _____ ___ _ 
LI"'IT CO~CITICN 4 = FAULTED CONDIT I ONS 

::c 2CO l= l.ICO 
JC 210 J =l,lO 
CPlii,Jl=C.O 
CSVII,JI=O.O, 
:wvti,Jl =O.o 
: Tlll,Jl=O.O 
·:looM ( 1 'J 1=0.0 
CSPAII,JI=O.O 
CC lO cH 1'1=1,4 
TE NSII,J,I'I=O.O ---·- ·---- .. 
SVSII,J,MI=O.O 
WVSII,J,Ml=O.O 

---- -- ---·-----·--- --- - .. - - -- - --

------- ·--··-- ------- --

·--------- - -- ------ -·------- ·--- . 

CC,..PSI I ,J,P-'1=0.0 ___ ------------------------ ----------
BENCSII,J,~I=O.O 
eENCWI I,J,Ml=O.{l 
C CN T I t\U E 
CCNTII'iUE 
\oo~ITEI6,2011 

--- -------- ----

IS ~ 0100 
ISN 0101 
ISN 0102 
ISN 0103 
ISN 0104 
ISN OlO'i 

201 H~R I' II TI 'l'////T15, 'CC,..BINEO LC'AD_ ~AJA __ _f_OLLOioS!./J _ _ -----· -- __ .... -·-·- _ -··-· -- ---------------=-------------­
R£:ACI5,81lNCC~ 

81 FORPIAT(7151 

-- . - --- --·~~~~~~s:;~;NCOM ILC,NC1,NCZ,N-6;-NC4, -N-C_5 ________ -----------· -------

IFI~C1.EQ.OI GO TO 150 
I SN 0107 ___ -- · --- K=NC 1 _ _ _ __ ---------------- ------ - ----------------------------------------------
ISN 0108 
ISN 0109 

;>':ISN01ll 
I SN 0112 
ISN 0113 
ISN 0115 
ISN 0116 
ISN 0117 
ISN 0119 
ISN 0120 
ISN 0121 
ISN 0123 
ISN 0124 
IS N 0125 
ISN _0126 
ISN 0127 
ISN 0128 
ISN 0129 

(IILL ACCIP1,SV,WV,T~,SM,WM,CP1,CS~,CWV,CT1,CSM,CWM,K,I,NSUPI 
IFI~C2.EQ.OIGO TC 160 

_ I< =NC2 __ __ - -----··-·----- -·------ -- ·- ----· ... __ __ - - - ---- ------
CALL ACC1Pl,SV,WV,Tl,SM,~M,CP1,CS\,CWV,CT1,CS"',CW"',K,I,NSUP) 
IFI~C3.E~.OIGO TO 160 
K=NC3 _____ ------ ---·--· .. .. - ---- - ·- ·-----
CALL ACDIP1,SV,WV,Tl,SM,WM,CPl,CSV,C~V,CT1,CS~,CWM,K,I,NSUPl 
IFI~C4.EC.OIGO TO 160 
I<=NC4 _ . __ ---- ------------ ---- . --·- - --- --- - -------· 
CALL AOCIP1,SV,IoV,TL,S"',WM,CPl,CSV,CkV,CTl,CSM,CkM,K,I,NSUPl 
IFINC5.EO.OIGO TO 160 
K=t-.C'> 
Cll LL AC C I P 1, SV, 1-iV, T L, S PI, kM, C P 1, CSi;c"kv-;cf 1-, CSM, OiM, K, I, NSUP l 

160 CC 16 1 1'=1 , l CO 
161 LCCIPI,II=ILC 

GC TC 170 
150 loRITEI6,15ll 
151 FOR,..ATI///Tl5, •••• ERROR-- AT LEAST _ONE LOAD CASE M~ST BE LISTED 

l FCR EAC~ CCP-'BI~ATIC~'//1 

----·--·-·-------------
·,... 

V1 

-'H .• 



• 
PAGE OOio 

• -·· . ___ . __ 1 S N . 0 l3 0 ·-. __ _ GC TC 2COOO •·' r ·1 • - ------· 

• 
• 

•• 
•• 
• .: 
• 
• : 

lSN 0131 
ISN 0132 

ISN 0133 

1St--; 0134 
ISN 0135 

ISN 
ISN 
I SN 

I SN 

ISN 

I SN 
ISN 
1St--; 

0136 
0131 
0138 

0139 
. . 
0140 

0141 

I ___ - · -- I SN 

0142 
0143 
011,~ ---
0145 
0146 
0147 

() 
j l - -· 

l.,t_ 
I 

I SN 
1St\ 
I SN 
ISN 
ISN 
I SN 
ISN 
ISN 
I Sf\ 
I Sf'.. 
ISN 

011,9 
0150 
0151 
0152 
0153 
0154 
0156 
0157 

170 WRIT~Ih,l7lli,lLC,\ C 1,r--;(2,NC3,~C4,NC5 

171 rC IH'fiTI/TI'J,'C GWB I ,\tl, LCII D SET '.13/T15,'lii'IT 'CONCITICN 1'\Uf"BER IS 
1',13/T15,'LOAO CAS E~ COI'UlNEO FOR THIS SET ARE ',513/l 

90 CCNTit\lJE 
C *** PRINT CO~BINEO LOIICS 

WRITE(6,l8ll 

c 

181 FCP.I'AT(/T15,'ThE FOLLOwiNG TAS_E LISTS THE COI"BINEO LOADS'//Tl5,'S 
1UPPCRT CCI'OINATICI'\ P1 SV kV Tl 
2 Sl' ~1"'/l 

CC 204 I= 1, NSUP 
IJC 203 . J= 1, t\CCI' 

203 wRITEI6,202li,J,CP1!I,Jl,CSV(I,Jl,C~V(l,Jl,CTl(l,Jl,CSI'II,Jl,CWMCI 
1' J) 

2C2 FCR~IITIT17,13,T27,l3,T37,FJ0.3 1 T49,F10.3,T61,Fl0.3,T13,Fl0.3,T85,F 
11C.3,T97,F1C.3) 

204 CCNT INUE 
*** ULClJLATE LIMIT FACTORS 

DC 215 l=l,t\ 
F.'o((( .,\)=1.() 
FIIC(I,2l=3.0 
FACII,3l=l.333 
Fll-=C.6C*SYC ll 
FT2-=0.50*SUI I I 
IFIFTl.LE.FT2lGO TO 212 
FT=FT2 
GC TO 213 

·-· 2 12 F T = FT l 
213 FFl=~.?*SY(Il/FT 

FF?=0.7*SU (I l /FT 
IFIFFl.LE.FF2l GO TO 218 
FIICII,4l=FF2 

•• I 
I 
! 

i ISN 
~---ISN 

0158 _____ 218 
GC TO 215 
FAC(I,4l=FF1 
CCNTIII:UE 

. ; I -
0159 215 

I I ISN 0160 
ISN 0161 

c ••• CALCULATE STRESSES 
P'CNT1 = 0 
I'CNT2=0 
I'CN13-=0 • I [ SN OH2 

. ,~ . ~---;E-·-·gtH-------
. ISN OH:6 

II'CNT4=0 
CC 300 I= 1,NSUP 
t<K=I'rt 11 
Kl=I\GEC (II 

I 

•' i. 
e : 

• 

• 
• 

ISN 0167 
ISN _Olt8 
ISN OH:9 
IS~ 0170 
ISN 0172 
ISN 0173 
ISN 0174 
ISN 0175 
ISN 017b 
I SN 0177 
I SN 0178 
ISN 0179 

- ·· -------

C ••• TENSICN STRESSES 
CO 2~0 J=l,NCOM 
FT1=0.6*SY(l<Kl 
FI2=0.5*SU(l<Kl 

221 
222 

IFIFT .• LE.FT2lGO TO 221 
FT= F-T2 
GC TC' 222 
FT=FT: 
JI<=LCCII,Jl 
Flll'= FT+FACIKK,JKl 
TENS(l,J,3l=Flll' 
SIG:CPlllrJl/A(KL) 
TENS I;, J, 11 =CP 1 (I, J l 

··---·· -- ·-------- - ·----------

-··--- ------ - - ------------

.. ··---------- -- ----- --------

·- -···---------- - -----------

... .... 

- -- - -- ---------- -----Ylt----

1\) 



• 
• 
• 
• 
41 

• 
• 

! . : 

! ' 
I 
I 

e : 

• 
41 . 

------- - -- -------

IS"l 0180___ __ ___ HNSI 1 ,J,2l=SIG 
tsr.. 0161 TENSII,J,4l= SIG/FLIM 

C ** * SHEAR STRESSES 
ISN 0182 _________ _ \'Lifo' = 0.40+S'111<Kl*FACIKK,JKI _ __ _______ _ 
ISr.. 0183 SVSII,J,3l=VLIM 
ISN 01~4 WVSII,J,3l=VLIM 
ISN 0185 SVSII,J,1l=CSVII,Jl 
ISN 0186 WVSII,J,ll=CWVII,Jl 
ISN 0187 SVSII,J,2l=CSVII,J)/AIKLI 

___ I SN _ 0 188 __________ WI/ S I I, J, 2 l =CWV I I, J J/ A I KL l 
ISN 0189 SVSII,J,4l= SVSII,J,2)/\Ill~ 
ISN 0190 WVSII,J,4l = WVSII,J,2l/VLIM 

ISN 
ISN 
ISN 
I SN 
ISN 
ISN 
ISN 
ISN 

___ !SN 
ISN 

___ C *** eE~CI~C STRESSES 
0191 8LI~S=0.60*SYIKKl*FACCKK,JKl 
0192 Bllfo'W =0.75*SYIKKl*FACIKK,JKI 
0 1 9 3 ----- _ ___ BEN C S I I , J , 3 l = e L I M S 
0194 BENCWII,J 1 3l=8Llfo'W 
0195 BENCSI!,J,1l=CS~Il,JI 
0196 _ __ ____ __ _ _ _ BEN [WI 1 , J, 1 l =C W M I I , J l 
0197 BENCSII,J 1 2l=CSMII,~l/ZS(KLI 
0198 ~ENCSII,J,4)=8ENOSII,Jr21/Bll~S 
0199 __ eE"l [WI I , J, 2 l =C W~ I I , ~ I Ill. I Kl, ) _ 
0200 BENfWII,J,4l=BENCWII,J,21/BLIMW 

C *** CC,.,PRF.SSIVE STRESSES 
I SN 0201 ______ ____ CCMPS I I, J ,1 l =CP 1 I l, J l ___ ---- ----

. ISN 0202 CC~PSII,J,2l=CP11lrJI/AIKLI 
• . - ~ lSN 0203 CSC= SQRTII2.*Pl**2·*EIKK))/SYCI<K)) 

~ ~ lSN 0204 XX=SKIII*Sllli/Rkii<L) 
;~--~S~ - 020S IFIXX.LT.CSCIGO TO 250 

• : ISN 0207 FA= ll2.*Pl**2·*EIK1<:• I/123.*XX .. 2.) 

P~GE 005 

- ------- ___________________ _,__ 

-- .. ------ ------------

---- -- ----· - ·----------- -- -·------------'---

. I SN 0208 GC lC 2(:0 _ _ __ ___ _ __ ---------- -- ---- ----
ISN 0209 250 FNUfol = 11.0 -IXX**2./12.*CSC**2.1li*SYIKKI 

1 ISN 0210 •DENc,., "" · 15.13.1 + CJ.•xxtle.•cscn- cxx .. 3./le.•csc .. 3.)) 
~----- 1 SN __ 0211 FA= Ft\Ufol I DEf\CM . _. _ -------------------------------------:------------

' ·1 ISN 0212 260 CCMPSII,J,31= FA*FACIKK,JKJ 
• 1 ISN 0213 COMPSII,J,4)= COMPSII,J,21/COMPSCI,J,3) 

i ·i ISN 0214 IFICCfo'PSil,J,4l.LE.O.l5l GO T.~o~~6~5~-------------------------------------
r --- ISN 0216 --.,.CNT1=MCNT1+1 - - . - ·---

• I ISN 0217 NCNTIMCNT1,1l=l 
! : _ __ I S N 0 2 18 __ II C t'H I fol C 1\ T1 , 2 l = J . _______ : 
j i ISN 0219 265 CCNlli\UE 
• • 

1 ISN 0220 IFIJK.NE.41 GO TO 270 
I SN 02 22 PCR= II' 1* *2. *E I KK I *A I Kl I *SK_(_l_t~R)~ (_!(._1,,__}_!~_2.!JLSlj_l 1_!!2_. ______ _ 
lSN 07.23 RAT= CP11l,JI/PCR 

4l ISN 0224 IFIRAT.LE.0.671 GO TO 270 
· i 15~ _0_226____ MCNT2=MCNT2+1 . _ ----· __ ---------------

!- ~---- ISN 0227 f\CNT21foiCNT2l=l 
• 

1 ISN 0228 270 CCNliNUE 
C ••• C0foi81NEO STRESS - CCfo'PRESSIVE 

.... --C *** ECUATICI\ 21 TEST . . - ·-· ------- -------. ----------------------..._;;-------

• 
• 
• 
• 

ISN 0229 IFICCfo'PSII,J,4liLE.O.l51 GO TO 280 
____ --------~ ---••• C.ALCULATE EQ.l9 AND 21 _ _ _ _______ -------------· 

ISN 0231 

I SN 0·232 

FPES=IIl2.•Pt••2.*EIKKII/123.•CSKIII*SLIII/RSCKLI)**2•)) 
l *FACII<I<,JKI 
F PE \1 = C I 12. *PI** 2. * E I I< K I l I C 23. • ( SK ~I l •_SU I l/ R ~oj (I< Ll ) .. 2 .J) 

1 *FACIKK,JK) 

------------- --

,_ 



• 
• lSN 0233 

1St\ 02 35 • I SN 02 31 
ISN .. 0238 

• !Sti 0239 
ISN 0240 . 
lSN 0241 • c 

c 
c 

• lSN 0242 
ISN 0243 
ISN 0244 

• ISN 0246 
_____ ! S,_. _ 0247 

ISN 0248 

• lSI\ 0249 
ISN 0250 
I SN 0251 •· ISN 0252 

~----
ISN 0254 

I I SN 025'5 
e :. ISN 0256 

i ·i --- lSI\ 0257 
. (") I SN 0258 • , lSN 0259 
I ~_ ISN 0260 
: , ISN 0262 •• ISN 0263 
' ISN 0264 

ISN 0265 

• c 
i . f --- :·~~ -· g~~~------ ---

• i ! I SN C26'1 
·I ISN 0270 
'r-~- c •: ISN 0271 

lSN 0272 
I ISN 0213 •• ISN 0275 

ISN 0276 
ISN 0277 

• ISN 0278 
c 
c • ISN 0279 

ISN 0280 
1 SN 0281 • I· 

• ISN 0282 
ISN 0283 • ··· - ----.. 

• 

.. . ---------------

lfii\ Ct- tll.EC.:: .llGG TC 274 
it ,~, (1'( l l . Ct.:.21GC TC ?75 
I-IPIH( h ,271ll 

271 FOMI'ATI/T1 5 ,'A N INCCRR ECT .. OFTICh t\U~eER FCR C SUe~ ~AS ENTERED IN 
1 SUFP CRT ',!5/l 

GC TC 2COOO 
274 CI' =C.e 5 

GC TO 276 
••• 1\CTE - IN THE FOLLOwiNG EQUATION FOR CM ThE 2ND TER~ IS + BECAUSE 

A Sli'PLE FLAT eA~ IS ASSUMED lC ~AVE A SINGLE CURVATURE AS THE 
FIRST eUCKLING ~OCE 

27'5 Rl=C 'rll' l I,Jl/CSMll,Jl 
R2=1./R1 
I FIR1.Ll.R21GO IC 277 
RI'=R2 
GL TC 278 

277 RI'=R1 
278 CI'=C.60 + 0.40*R~ 
276 T21Sil,Jl=C~*BENCWII,J,2l/(ll.-ICOMPSI!,J,2l/FPeWll*BENDWCI,J,3ll 

T11SII,Jl=CI'*BEI\CSI!,J,2l/(1l.-ICC~PSII,J,2l/FPESll•BENDSCI,J,3ll 

IFICC~PSII,J,4l.LE.1.ClGU TO 3C5l 
T21<J( I ,J)=CCMPS I (,J,4l 
T31~11,Jl=CC~PSII,j,4l 

3051 Tl<JCII,Jl=CC~PS(I,J,41+T2191l, ~ l+T31911,Jl 

T12011,Jl=COMPSII,J,21/I0.60*S'IKKl*FACIKK,J~ll 
r zoe 1 1 , J > =Tlzo 1 r·, J > + Ht\Cw 1 r, J, 4 1 + e EN cs 1 1, J, 4 1 
TCTCII,Jl=10COOCCO. 
lFITl9CII,JJ.GT.l.O.OR . T20CII,Jl .• GT.l.Ol _ GO TO 27'i . 
GC TO 285 

279 ~CNT3=~CNT3+1 
NCni~CNT3l=l 

GC TC 28'5 
*** ECLATICN 21 

PAGE 006 

.... -·--------

- --- - ---- -- -·- -----------------

---------- ·--·- ·------

-- ----------

.. ____ _______________ .....:.._ ______ _ 

280 TCTC I l, Jl= CQ,..PSC I ,J,41 + EHNOid I ,J,4J . + _BEI\CSC.I ,J,_4_) ___ .. ----.. --- .. · -- --------------------------
IFITOTCII,JI.LE.l.Ol GO TO ;s5 
~01 T3= ~CNT3 + 1 
NCT31rCNT3l=l 

••• C0~81NED STRESS-TE~SION 
285 Tl20TI!,JI=TENSII,J,2l/10.60*SYIKKI•FACIKK,JKIJ 

TCTlii,Jl=Tl20Tli,Jl+eENCwiJ,J,4)+BENDSil,J,4l 
IFITOTTII,Jl.LE.l.CIGC TO zco 
,.,f.fi:T'•=,.,CNT4+l 
NCT41,.,CI\T4l=l 

290 cr~ ~ITINL!E 

300 CONTIN UE 
*** EI\C CF CURRENTLY PRCGRA~MEC CALCULATIONS 
••• PEf.ll\ ~11\hL PRl~T SECTICN 
30'5 CSL=l.O 

\; R I TE ((, , 3 0 6 l 
306 FCRI'ATI'1'////Tl~,'TPE Ll~ll FACTORS USEC IN T~E CALCULATIONS FOLL 

1CI-I'//Tl5,'THERE ARE FCUR LI~IT COII:DITICI\S PRCGRAMEC:'//T20,'l. CE 
2SIG~,NCRMAL,AND UPSET CCNOI1IO~S'/T20,'2. RESTRAINT OF FREE END C 
3!$PLACE~[NTS'/T20, 1 3. E,.,ERCENCY CCNCITlCNS 1 /T20,•~. FAULTED COND 
41TICNS'////Tl5,'~AlERIAL LI~IT CCNDITICN FACTCR 1 /l 

CC ~10 1=1,N 
cc 307 J=l,4 

- .... ---- .. - - - ---- • 
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• 
• 

i •• 

• i 

IS N 
I SN 
IS N 
ISN 
lSI'; 

03 3l 
0333 
03 j4 

033 S . 
0336 

lS N 0337 · 
ISN 0338 
ISN .03 39 
I SN 0340 . 
ISN 0341 
ISf\ 0342 

ISN 0343 

__ I SN 03 44 
lSN 0345 

U C 3 t- 'J J = 1 , N C 0 M 
369 wRI TE I6 , 312 li ,J, I BENC~I I,J , ;ooi ), M=1 ,lj ) 
37 0 COll i t\UE 

I'IRI TE U: d7ll 
371 F P.R ~AT ( ' 1 '////T1S,'T HE FC LL J fti NG TABLE LISTS BE NDING STRESSES DUE 

1T C ~ O~E~ T S ABCUT l~E ST RC NG AXIS'/) 
II RII F. ( 6,H ll 
CC J AO I= 1, NS UP 
CC 379 J =1, NCO M 

31q WRI TE ( 6, 31 2 l I, J, ( BENCS (I, J, '1. ), M= 1, 4) 
3eO CON I J.'-l l:E 
381 F OR~A TI / //r1S,'SUPPCR T CLS TER~ 1 

1 TCTA L Ll~IT'/l 

TER~ 2 TER~ 3 

382 FOR~ATIT17,13oT24 , 13,T29,F10.4,T41,Fl0. 4 ,T53,Fl0.4,T65,Fl0.4,T77, 

1F10. 4 l 
WPITEI6t386) 

386 FC R ~hT('l 1 ////T1S, 1 CC~ei N EC STRESS- CC~PRESSIVE- EQUATION 21 USE 
1D'//T1S, 1 ASTER1SKS INCICATE WrERE THE CCMPRESSIVE STRESS RATIO WAS 
2 GREATER T~AN 0.15 ANC EQUATICNS 19 AND 20 I'IERE•USED'/l 

,---- - i SN 0346 \ocR ( lE ( 6 I 3R 11 

PACE 008 

------- ----- - -----

. -- -- -·-- -----

• : I ISN 0347 DC 4CO !=1,NSUP 
i I SN 0341L _____ . CC '~90 J = 1,NCOM ____ . ··-···--···-·----·--- -
! ISN 0349 lFICC~PSil,J,41.GT.O.l5lGO TO 385 

tt : l ISN 0351 I'IRITEI6,382ll,J,CC~PSII,J,41,EENDW(I,J,41 1 BE~CSII,J,4l,TOTC(J,J), 
' ·--- - 1 c s l . - - -
i ISN 0352 GC TC 390 

tt : !!/ ISN 03S3 385 WRllEI6,382li 1 J,TCTC(I,JI,T.OTC.(I 1 JI,TOTCII,JI,TOTC(I,J),CSL 

·- - -----------------,------

-, ' ISN 0354 390 CCNliNL~ 
! ·IOQ-·- I Sf\ 0355 -------400 CCNl INU E 

tt 11 ISN 0356 IFI~CI\T3.EC.OIGC TC 410 
'1·1--- ISN 0358 wRITEI6,4C3lf'ICNT3 

i ISN- ·035C} ______ 403 FOR~ ATI////Tl5,'THE CO~BlNEO $TRESS TERI'IS E)(CEEDEO 1.0',15,' TIMES 

- · - --·----------~------------

tt ! ' 1. THE SUPPORTS ARE: 'll 

( ~---~~~-g~:~ -4io·-- ~~~~~~*i~~~~~7~6 3 ~~~ S~~l,~C~T}) ________ -. - - ----- -·- - -------- --- -·-
• i ISN 0363 WPITEI6,40ll 

,. [__ ISN 0364 _____ 401 FCR~H( 1 1 1 ////Tl5, 1 CC~eiNEC .. Si RESS _ · l ISN 0365 WRITEI6,3811 
• ' · ISN 0366 CC 420 I-=1,~CNT1 

1· --I~~ - g~:~---------- ~=~~~~:!: ~ ~ -- ----- ---- --- -- -- -· ----- ------ --- ------- ----· 
• ; ~ ISN 0369 kRITEI6,387lJ,K,CO~PSIJ,K,,l,-219(J 1 K),T319(J,Kl,Tl9C(J,Kl 1 CSL 

1' L ISN 0370 420 CCNTit\UE 
i ~-----1 SN 0311 . I'IR llE 16,4211 

• ·. ~ ISN 0372 421 FOk~ATI'l'////Tl5, 1 COMB1NEC S7RESS- CO~PRESSnE- EQUATICN 20'11 

I
. I S N 0 3 13 W R I T E I 6 , 31!1 l . _ . ____ . 
• 

1
--- ISN 0374 Of 450 I = l,~CNTl 

• i , ISN 0375 J=NCf\TII.ll 
~ ISN 0376 K=NCt\TII,2) I ,- ISN 0377 WRITEI6,3R2lJ,K,Tl20(J,K),EENCW(J,K,4ltBENOSIJ,K,4),T20CIJ,KI,CSL 

(» ISN 0378 4SO CCNliNLE 
1 lSN 0379 500 WRITEl6,501l 

COf'4PRESS I VE _- . EQUA Tl O_N __ _ 19~_/_I ____ _ .. 
N 

.:.. 1 

------ -· ... ------· - --· -------- -
ISN 0380 SOl FCR~ATI'l'////Tl5 1 'CO~BINE[ STRESS- TENSION- EQUATION 20 USED'/) 
ISN 0381 ~RITF.I6,381l 
ISN 0382 DC ~SO l=l,NSUP 
ISN . 0383 CC 540 J=1 1 NCOM 

e : 
~ I ---- -----· ·- --------~-----

• 



• ... r -- - - -----. - - -- - --·- ·-

• 
• 

e : 
I 
I 

e , 
! 

I SN 030'• 
ISN 03 !1 5 
ISN 01 86 

- ISN 038 8 
ISN 0)89 
1St\ 0390 
ISN 03.91 · 

i : 
. I. - -------·----

... 

'>'• 0 W P I T F C 6 , ) A 7 I I , J , T l 2 C T C l , J I , BEN 01- I I , J, 4) , BEN C S I I , J, 4 I , T C T T I I , J) , C S l 
550 C C N lii\U ~ 

If I~CI\T4.F. C . O lGC TC 2CCCO 
1-RITEI6,40 3 l~CNT4 

1->R I TE I 6, 34 2 l I "lC T 4 I I l, I= 1 1 MCN T 4 l 
2CCOO STOP 

fl\0 

PJGE 009 

. - --···--------·---- - ---- --------

I .! ' : ,_ ___ ___ --- ---- ·-- -. 

!------------ ···---·--· 
i : 

• 

. . . -· ·--·- ---------

. ·- . ·---- --------- --·---

. -· --- ·--·------·- ·-· . -- -----·· -- ·-··-·- - - -·-· - -·· -------- - - -

- - ------· - - --------------------- -- ------- -·-------------------
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-t 

' ;10 ·--·---------- ---- ·- - ·-- - - ··· - ·- ---- ·-- -----·------ - -----.... .:...,::._ ____ _ 
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