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 ABSTRACT

A new support configurat1on for the one-inch Schedule 80 méin steam

vent line has been developed at the request of the LOFT P16ht Systems

Branch. This conf1gurat1on will adequately support va]ves CV P4-58

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

these valves as previously recommended. Dead weight, thegma1 expansion,

seismic, LOCE and LOCA loading conditions were considereq, Results

indicate that the“main steam vent piping will meet crite?1a specified

in the ASME Code prdvided.the.recommendations, as listed in the fol-

lowing pages, are followed. Briefly, these recommendat10n§ are: R
1. Supports H10-and H11 should remain a§ described in Reference (1).

2. A 50,000 psi yield strength material should be used for
supports S1-57. .

3. Supports des1gnated S1-S7 should be installed as descr1bed
in the fo]low1ng pages

id
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MAIN STEAM VENT LINE PIPING AND VALVE SUPPORT ANALYSIS

I. INTRODUCTION

The LOFT main steam vent line had beeﬁ analyzed previously, as described
in References, (i) and (2). However, the LOFT Plant Systems Branch has re-
quested additional éhélysis to determine an adequate supporfvcohfiguration
such that valves CV-P4-58 and -59 would not require supports located at their
centers of gravity as recommended in‘Reférence (2). This repbff déécribes
the valve support configuration resulting from the additional analysis. As
explained in Reference (2), the vent line is normally empty dqﬁnstream'from
CV-P4-59; thus, a failure of the vent piping downstream frohi;his valve would
not affect overall system operation. The current support configuration was
developed such that_ény failure of the piping would occur dbwﬁstreah from
CV-P4-59. A | _ _' . :

The subject piping is constructed‘from ASTM A106, Grade'B; carbon steel.
Design temperatures and presﬁures are as listed in the LOFT:Line Designatibn
Tables, Specification P-1.

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

-ure 1. The response spectra analysis option of the SAP IV[31;computer program

was used to ana]yze'for normal, upset, emergency, and fau]ted conditions using
Loss-of-Coolant Experimént (LOCE) loads, seismic loads, an§ Lo§s-of-Coo1ant
Accident (LOCA) loads. The analysis was ‘conducted using 11m1t§-as specified
by Subarticle NC-3650 of Section III of thé ASME Boiler and Pressure Vessel
Code. - o



‘S-l" SCH 80

| 10”°scH 8o —2,
Mm 7“

s2

& A &
\ e A

" FIGURE | |
MAIN STEAM LINE
ISOLATED MODEL

€2-SLL 311



LTR 115-23
1. ANALYSIS |

A SAP IV[3] finite element computer analysis was perforhed on the iso-
1ated model of the ma1n steam and vent lines shown in Figure 1. This model
includes the 10- 1nch ma1n steam Tine from the steam generator downstream to
the 10-inch line isolation point. The 1-inch vent line was.modeled from
its beginning on the 10-inch line to a point approximately 12‘1nches down-
stream of CV-P4-59, The valve operators and supports for CV-P4458 and CV-
P4-59 were also included in the model. There were 62 nodes 43 pipe elements,
16 beam elements, and 11 boundary elements’ used to complete the mode] shown
in Figure 1. The supports resulting from this analysis are designated S1-57.
The model was sobjected_to the following load oases: |

1. Dead Weight
Thermal Expansion
Safe Shutdown Earthquake (SSE)

Loss-of-Coolant Experiment (LOCE)

on > w nN -

Loss-of-Coolant Accident (LOCA}.
These loadings were then used to analyze normal operating,Auoset, emergency,
and faulted conditions. The same SSE, LOCA, and LOCE responsehspectra as
used in References (1) and (2) were used in this analysis. -The~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;dtyp1ca] input data, and PDYN post-processor computer out?
put for the dynamic 1oad cases is contained in Appendix A.'_The method of
maximum allowable moments; as explained in Appendix B of theﬁReference (1)
report was used to perform preliminary checks on computer resoits.

| The Applied Mechanics Branch computer program SUPAN (SUPports ANalysis)
was used to analyze the piping and valve supports., This anaIysis was per=

formed in accordance with guidelines set forth in the AISC Steel Construction
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Manual. This method is shown in detail in Attachment 2, Reference' (2). The
supports analysis computeryoutput is shown in Appendix B while a source list-
ing of the SUPAN program méy be found in Appendix C. Microfiche copies of
the SAP 1V cdmputer output may be found in Appendix D. The configuration
control number of the SAP IV version uséd was S0066001. |
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III. RESULTS

The response speéfr; ané]yéis option of the SAP IV finife~e1ement pro-
gram -was used.to reana1yze the main‘steam vent piping confngration described
above. The results of the p1pih§ analysis are summafized iﬁ Tap]e I which
lists maximum piping moments along with the max%mum a110wab1éfm6ment for
each pipe size present in the model. Résths of the éupportsbaﬁalysis,

shown in Appendix B, indicate that all supports are within allowable Timits.
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TABLE |

MazNn STeEAMm IsoiaTED MopEL - .
MAXIMmur MoMeNTS.

: MAX. ALLow ABLE
ConpiTion |PPE Si2zE  |MoMENT MOMENT
UPSET |10"Scnd0 |276304% |4733¢9
{ LocE)

1“Scn 80 ) 777 2¢ 90
%“"sch 8@ | 748 762
EMERGENCY |10'Scn 80 | 2967 788054
(sse) | |
1"Scn &0 SO/ 4322

Ya 'Seq 80 223 J GO

F—A“'LT'ED 1O “&H 80 363 </ 98 / /027(/06) . ..
(Loca+ SSE)

/"scn 80 | 2618 | s§sS
4% “send0 | 1315 /960

NoTE — MOomMENT VALUES ARE (N IN~LE.
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IV. . CONCLUSIONS

The results of the ana]ysis'of this support configuration indicate that

all ASME Boiler and PreSsure Vessel Code[h]

, Class 2 requirementé will be
met if the recommendations below are followed: | '

1. AMatérial uﬁed to construct the supports should have 5 minimum
yield strength of 36,000 psi. o

2. Support S1 should be a 3/4-1ncﬁ x 2-inch flat bar,fypé support
and support 52 shou1d be a 1/2—in¢h x 2-inch flat Sar type sup-
port. Both of'these supports should be oriented with the 2-inch
side in the vertical direction (Y as shown in Figure i). These
supports should be attached as closely as possible‘tdsthe valves -
preferab]y'on the downstream sides. . |

3. S3 should be‘é 1/2-incﬁ x 2-inch flat bar type suppﬁrt oriented
with the 2-inch side in the vertical direction. This support '
thould be attached as close as possible to the upstream’side of
the 1 x 1 x 1 tee. | _

4. 'S4 and S5 shbﬁ]d be 1/2-inch x 2-inch flat bar'typé7supports
oriented with the 2-inch side in the horizontal dfreﬁtion.
These supporté should be attached to the existing 3 x 3 x 3/8
angle séction'member directly behind their respective valve
operators andlaTso attached to support S6 (6-inch §ch. 80 pipe)
approximately 20 inches away from its attachment poipt to the
3_x 3 x 3/8 angle member. | : v_

5. S6 should be constructed from 6-inch Sch. 80 pipe.:-fhis support
is attached to the existing 3 x 3 x 3/8 angle at ﬁhe‘Center point ‘
between the valves. This support is anchored to the existing
12 x 106 wide flange spch that the center-line of,;hé;pipe inter-

sects the center of the flange surface.

7
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6. S7 should be constructed from 6-inch Sch. 80 pipe. This sﬁpport
is aﬁchored to the existing 12 x 106 wide flange while the oppo-
site end is connected to support S6. The $6-S7 connection should
be approximately 50 inches from the 12 x 106 wide f1angé'anchor
point of S6. This support shouid be oriented at an angle_as close
| as‘possible to 45°.re1at1ve to the horizontal plane. .
7. Existing supports'designated as H10 and H11 should fema1nnas recom-
mended in.Referencé~(1).
8. Lengths used in tHe suppofts.ana]ysis shown in Appendix.ﬁnére -
approximate - field fitting will be required. |
9. The Applied Mechanics Branch should be contacted for revﬁew of
final design drawings. |
Figures 2 and 3 show simplified sketches for the recommended instéilation of

supports S1-S7.



/0” SCH 80 :

R N—

o LTR 115-23

rc"scu 80 PIPE 176 Wiz X 106

}" : PLAN

5 - NOT TO G§CALE

VALVE OPERAT

' "
'/z

be.’

V ‘
. EXISTING

3/8x3x3 ANGLE

CLAMP ON
10 MAIN
STEAM LINE

;\ |

e

01" SCH 80

OPERATOR

1 _

V' VENT LNE

NO"f TO SCALE -

o o Figure 2
SUGGESTED INSTALLATION OF SI-97



LTR 115-23

PLAN VIEW .

NO SCALE

N, +X

T~ 0" MAIN STEAM LINE

e : S
™ . ELEVATION ViEW
No scALE
Na"*
CLAMP
, 4 /l“ VENT LINE
CLAMP ! < T
~a\ © " 1 ; .
. 2 \
4+~ — \lxnu TEE
Ix Y2 RE®D.
Q oF 10"
LINE
Figure 3

SUGGESTED LNSTALLATION oFf S3

10



LTR 115-23
V. REFERENCES

M. E. Nitzel, "LOFT Main Steam and Main Steam Vent C]assﬁ2 Piping
Analysis", LOFT Technical Report LTR 115-10 (TR-790, AM-115) March 2,
1976.

M. E. NitZel, “Main Steam Vent Line A1ternate Supports Analysis", LOFT
Technical Report LTR 115-18 (TR-859), June 11, 1976. . . : '

Klaus-Jurgen-Bathe, et al, "SAP-IV - A Structural Analysis Program for
Static and Dynamic Response of Linear Systems", Earthquake Epgineering
Research Center, Berkeley, California, June 1973.

American Society of Mechanical Engineers, ASME Boiler and Pressure Vessel.

Code, Section III, Division 1, "Nuclear Power Plant Components Sub-
section NC, 1974 Ed1t1on p1us Summer 1976 Addenda.

11 ,



. LTR 115-23

APPENDIX A

" FINITE ELEMENT MODEL, SAMPLE
' INPUT, AND PDYN OUTPUT
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¢ 1 2 3 4 5 6 1 8
: 123456785C123456785C123456785012345678901234567850123456789012345678901234567890
ik 166 14 45 G 5 g R
Py 167 T T S e .
| [— 168 —————1€ ~ 59 61 53 1 10 : o e
L 169 T e
i 17¢C 1.0
It v ) ol O Dy - R 0040 0.0 0.0 ——
* 172 Lor@E B gl g i 0. 00.0 0.C c.0
N3 L i G0 0 vl e 006 0.C .0
174 =S5 -4 b g 1 1 00.0 D0 - 1500, — --—=—m
j 175 B IS Ttes e w0 antl 1 1 00.0 0.0 1500.
) 17¢ &6 06 R0 el g e oD
! 177 $6 Ol B 0 0 ke R0 - 0.0 Geg- it otaa - =t oL REA o
| 178 6 17 0.0 @ 1T Ve sudene c.0 €.0
by At W3- e 0 .8 0, .S 60.0 0.0 0.0
ek e L0 a0 b 8 0060 e 00— 0,0 -
> 181 E&° A8 - Or .0 S0~ 0 L. 00.0 0.0 .0
182
183 I e = b
. 184 1 100.
, 185 ise 1.0 <33 -]
“l——— 186 ———#%# RESP. SPECT. ANALYSIS, MAIN STEAM, ISOLATED MODEL, %% L O-C-E- ¢#&% SO TERSERT L B —
b 187 1c i
Ry 188 .0C10 gcc.
g e 4018 -——- 14G0. SN B L - - o
1 1s¢C .020 33c0.
ot e .024 3é€cc.
192 029 T R S TR e S e s - e
gl 193 <044 16E.
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. ‘| 196 .4C 45C.
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" PDYN RESUWTS FRoM

EL MO END ™ MY M2 RES-MR END % Ny M RESMR  5/,0/79 CONFIG. SAP
R WN,
> 1 Jodrtt L 0. 0. 0. J Oe = 12500e—— 13800¢ < = L8620 o --r— —mm e <= - e
T 15900. 25900. 33000. 44662 J 3660C. 24100,  42800.  61255.
3 1 366CC. 241C0. 425C0. G155, J 36600.  30800.  41700. 63459, LOCE
L et 2 3TH00 308C0.  428C0. €44 14, J 37100.  34800. -— 40300. ~ 6489%. o~ | e—
e 'L 50200. 11000. 30200. 59608. J 35100.  40500. 28000. 60467.
6 1 4C8. 115C. 1170, 1691. J 408. 216, 236. 546,
St o 2 276 525, T AR STRNEAE =~ ) I, = T e . T5bi-
8 1 2S¢, 266. 642. 156 « J 298. 125. 201. 809.
v T 26C. i3e, 781. 834. J 257, 122. 506. 530.
ic 1 o R B o G e i 26T - 1By By r— KB -
i 216, 28C. 658, 782. J 161. 537. 897. 1058. |
12 I 161. 897. 537, 1058. J 161. 530. 459, 719.
T 227, 375. S6E, 571, J 227, - K¥Se -0 ZOAG- M Ao
14 1 227. 479. 254. 606. J A 491, 298. 618.
15 1 2217. 491, 298. 618. J 221. 472, 542, 754,
16— 1 ——38)40; %050C. 7606G0. 60467, & 5100, - A0 - 2BiDa - SR e
17 1 3530C. 41300, 26€00. 61398, J 35300. 45100.  31900. 65557,
18 I 35300, 45100.  31900. €5557. J 35300.  61800.  4650C. 85015. ;0"
, A v foe BB DGO 6180C. 465C0, RB015. 7l iy 35300, -~ BOBOD. - 64900+ = 109484 - —-
200 C  81400. 5460C. 55800. 114913, J $800C. 24400, 19700.  102895.
T §560C0. 305CC. 1£1C0. $2789. J 11300. 55500, 17200. 91977.
: 22 T 1726C. 555C0. SEGT T - - - s TEBOO . — ~ 35000 s~ NIO0s -~ 1292934 —— ~-
"N 23 I 7060C. 63500.  16£000. 192978, J 2060C.  94300. 250000. 276364,
\ 24 1 227, 4712, 542. T54. J 227, %97. 603. 814,
lg———25 —1—— 0. 485. 921. 1046, - sl o s Do TG, e R e e AW .-, BB
26 I 0. 429. 810. 917, J 0. 354, 659. 748,
27 T 0. 354. 659, 748+ J 0. 209. 380. %34.
28 i Os ——- 209, - - 380. - 434s - J oo Qe o 18- 2050 - 235. . g
29 1 0. 115. 2C5. 235, J 0. 2% 435 9. "
30 I 0. 24, 43. 49, J 0. 0. 0. 0.
TR S, T T VRO T Sy 7 PR, i i (| | i v T Y7 % - | — (| T -5 | A
32 I 362, 660. 1030. 1276. J 553, 567. 1100. 1289,
33 1 362. 567. 1100. - 1289. J 362. 1500. 2520. 2955, VALE
L A e S o PR o B DD MO i e oG T 126, RO By
35 1 97. 126+ 4C9. 839. J 97. 95. 221. 260. »
: 36 1 97. 95. 221. 260. J 97. 202. 250. 336. |
Prtai e il gual. SR . 240, O G WA~ o) —184. 154, P
38 1 T4. 184. 154. 271. S T4. 50. 460, 469.
3 I 4. 50. 460, 469, J y 136. 802. 817, VALVE
(AT P S 94. ORI 7T T ST R SO ST TS - =
4l I 0. 6 4. 42, J 0. e 5. T. -
42 1 0. 6o Se Ts J 0. O, 0. 0, =
e e TR T 70100. 33400, 94200, 122641. - J_ _ 70100. - 64300. 168000 19306l o~ EE——
IHC90C1 EXECUTION TERMINATING DUE TO ERRCR CCUNT FOR ERROR NUMBER 217 -
LN
IHC2171 FICCS - END OF CATA SE- CN LNIT il
"L _TRACEEACK- ROUTINE_ CALLEC FROM ISN  REG. 14 REG. 15 - REG. 0 REGe - -1 ::
18COM 0008923C COOBSS51E 000COC2C 00089228
e e i v e W s L & . . o = " PappI i R R R s = T ——— - e ———— e . e
MA IN 000LIF8C O0lO88FDE FDCCOCO8 OOOAOFF8
- ENTRY_FCINT=__Ql0E8FD8 . : {74 2 AR A A -




PDYN ResuLTs Frox)

EL NO END X MY M7 REG=-MR END X MY MZ RE S-MR s/i0/27 CoN FiG.
: S AP RUN
< 1 I 0. 9e a. n. J C. 4B4NL. > =080, — 8256, 5 <
& & 625C, 10300, 4830, 12225, o 14500. 9690, 6200. 19506,
3 1 14590, 690, 6£200. L3505, J 14500, 12900, 6360, 204213, SS§ :
4 1 149)0. 12700. 6420, 207 1%, J 14500, 151n0. 6550, 21935. 10 e ]
5 G 214N00. 24€0. 6780, 224066, J 17100, 12700, 6890. 223817,
6 T 152. AT P7% 350, J 152 100. R9. 202.
7 e 6S. 138. L 195. Al 60. 122, — 12007718l =
8 1 €0, 122. 120, IRl J 60. 2225 62. 238,
9 C 49, 53. 1726 196. ) 4, 59, 106. 129,
Joi= I = 45, 106. 5. 129. J 45, R B S T L
11 G 46. ss, 132. 150. J 45, 100. 144. 181. e
12 1 45. 144, 190. 191. J 45. 145 94, 179.
T I e s £S, 126, %6, 179, J 65. P20 e LR e
14 I 55. 120, 82. 159. J 65. 71 Tita 127.
15 I 65, 77. 14125 0y 4] hE. 162, 116. 210.
& 16 1 17100, 127C0. 6PIr, 223817, J 17100, F2700. & - 100N 27421, :
17 I 17200. 12700. 65990, 27494, J 1720¢. 13200. 7420, 22916. e
18 1 17200. 132C0. 7429. 23016, J 17200. 16200. 912n. 25227, %
e e b S - T 4 16200. 9129. 25327, JIs 17200. 207000 109005 22903 T x
20 o 27890. 7610. 10200. 30574, J 25600, 12400. 6820, 29251. gs0% -
21 c 22400, 152¢0. 8040, 232913, FL 7420. 29300. 7130, 31057. :
X 22 1 7430. 7130. 29300, 31057, o 74130, S040. 352005 = 3 LGB - T =
. 23 I 7450. 125C0. 40900, 4352R. 3 7450. 175C0. 489N0. 62469, x
24 T €5. 162. 116. 210. J 65. 181. 132. 233. z
N - 25 1 () 176. 255. 310. J 0. 155, ——— 223, =~ 272+~ 2
26 ) 0. 155. 223% 202 J N 129, 187. 223, »
27 1 0. 129. 182, 273, J 0% 76. 106. 131. 5
28 1 0. T16. 106. 121, J C. 42. =B e =
29 I C. o 57¢ T, J 0. 9. 12. 15. %4 .
30 I 0. a, 12. 15. J C. 0. 0. 0. q
ERN [ SCe 254, 396, S01. ] S0. e e T (R i 1 &
32 1 aq,. 159. 309. 378. J 90. 197. 214, 304.
33 I 90. 197. 21%. 304. J S0. SN0 4717, 697, VALVE
e i et (e ety S B 1 113. 432, vALNE —— g - 28 239, 75. 252.
35 I 26. 229, 75. 252. J 26. 15. Tt 7 %
36 I 26. 15. Tis T J 26. 71. 84, 113, /
e Gy fi—— ool 86. 9%, e e e e R e e BT 57 Qe —
38 I 26. €6. 57. 91. J 26. 16. 1oL, 106.
39 1 26. 16. 101, 106. J 2¢€. 44, 199. 206, vALVE
40 1 iRy 274 20. 34, vALVE J O R
4l 1 0. 14. 9. 17 J c. 2. 1. 2. Wit
42 I O- 2e lo 2. J 0. 0. oo n. :
%43 I— — 7380. 90€0. 34200, 36141, J= 1380, - 12900.— 40900 #3516 5 =
.._b
[HCSD0I EXECUTION TERMINATING CUF TO FRROP COUNT FOF ERROR NUMBEP 217 Ul
IHC2171 FIOCS - END OF CATA SET CN UNIT 11 2
[RACEBACK - “ROUTINE-—CALLEC FPCM ISN FREG. 14 RFEGe 15 - REf. 0 - PEGe e :
AN
2.

18COM aco&nA3C 0006NNLE 0003002C 0006DA2E .

MAIN NC011FR0 01060708 FNDOo00008 NNO8STFE

ENTRY PGINT=- 0L060T708 ; W g S T s




" PDYN RESWLTS FROM

.

I R R S e O]

L 2

T 2 AR

EL NO  END TX vy w7 RFES =R £ND T MY vz OF S-MP s/10/77 CoNFIG.
o SAP RUN |
1 1 0. Oe 0. 0. J Ce 16100, 16000, 22¢0n, e —— e
2 C 2060C. 11600, VR 54609, J 47500, 31400, 47700, 74°P0.
3 1 475CC. 21400, ATTH9, 74280, J 47500, 40300, 46200, 7814, 5 LOCA A
4 1 47800, 4u6n00, 4139 74552, 5 47600, 46900, 4450C, 80403,y T T ——
5 C 612C0N, 12200, 313800, 75208, J 50400, 48700. 32400. 77211,
6 T S3e. T4t 0. 1340, 2079, J CEY 415, 347, 762,
T el ek 315, 4G0. €93, €68, J 232, 370 — WA= BT
8 I T3l 270. 770, 932, J 333, 1000. 294, 1094,
9 C 305, 201. 1010, 1074. J 312, 171. 652. 743,
10 - 312, €652 175 743, 1 312, 244, ERX b =50 CRB
11 ¢ 265, 248, 7197, $10. J 208. 6TR. 1000. 1226, . %
12 I 208, 1300. ISER 12264 J 208, 614, 5613, 859.
ol WEag 295, 452, 461, T14. J 205, 57%. 381. 150 -
14 1 295, 575. 331. 750 3 295. 544, 398. 136
15 I 29¢. 544, 393, 73h. J 208, &n2. 694, 65,
= 16 T S0400. 461700, 2400, y 5 J 50400, 45500, 33300, TROGB.
17 I 5100C. 49400, 3329). 78381, J 51000. 53300, 36900, 82483,
18 I 5100C. 53300. 36500, R2483, J 51000, 71300. 52900, 102387,
e fo SN0 71300. 52900, L2287, J 51000. 92900. —— 72000. 128050, — =
20 ¢ 101190, 59100. 55309, 134251. J 113000, 3£800. 24700, 121082. /0 -
21 c 921300, 43500, 24300, 110653, J 75590. 80700. 26300. 113598,
fn: o 22 1 75500, 26700, 80709, 113598, 4 75500, 47900. 11800C. 148050.
= 23 I 7490C. 82700. 192000, 222066, J 7490C. 120000, 277000, 311029.
i 24 T 2354 602. €94. 565 J 2985, A51. 782 1059.
& 25 1 s 568, 1420, 1529. J Q= —= 1502 el (- L) Pl 1 L 1 (e’ T
) 26 I G 5C2. 1249, 1338, 3 0. 415, 1n1n. 1092.
7.3 I 0. %15, 1010, 1052, J 0. 745, 585, 634,
28 { C. 245, 585, €34, J 0. P8 S = 3f Ps = 34O v
29 [ Q. 125. ) b 8 345. " 0. 29. 66. .
30 I 0. 29, 66 T2e J C. 0. Ok o n.
= I 437, 1050, 1780, 2112, J [ R el 7 PR T 1 ] Wity 1,7 A
32 I 437, L2, 1310. 1568, J 437, 615. 1190. 1409,
33 1 457, €15, 1190. 1409. J ‘437, 1640, 2720. 3206.VALVE
= T s Mlle: ~5'1270 689, Y538, VAWNE -~ et iy e B, el A G g
35 I 51 8 799. 435, 916. J 111. 105. 23S. 280,
36 I T s 105. 235. 280. J 111. 219. 272, 67,  od
S el ol . i PR SR 301. 4n6. ) 83, = ===l s —r RS S s RS
38 I 83. 199. 2154 305. J 83, 65. 4813, 494, P~
39 I A3, 65. 433, 494, J 23, 158, 840, 859, VALVE -
40 1 0. 122. 105. 161. VALVE J 0. 6l. MG e TR |
41 ! n. 61+ 49, T8 J 0. Te 6. 9. e
42 I 0. s 6. 9, J 0s 0. 0. 0. =
43 I--— 74300, 48200. 118000. 147539, J-— - 14300+ —— 83300. —192000., —222089. 0% i
IHC900I EXFCUTION TERMINATING DUE TO ERROR CCUNT FCP ERROR NUMBRER 217 n
IHC2171 FIDICS - END OF CATA SEY OGN UNIT 1 W .
TRACEBACK ~ROUTINE -CALLEC FRCM ISN  REG. 14 REG. 15° PEG. 0 = PFG. -1 - A
I8COM 00031A3C 00031018  00NOND2C  0NO31A28
MAIN 00N11FBC  Ol0317N8  FI000008  00Q4STFE

ENTRY POINT=" 01031708




LTR 115-23

APPENDIX B
SUPAN COMPUTER OUTPUT
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00000000011111111112222222222333333333344444446645555555555€666666666T7TTTTT7TT778

12345678901234567890123456789012345678901234567890123456789012345678901234567890 @
R ¥ v h gy g N = : i s
9 5% PAIN STEAM ISOLATED MCCEL + SPECIAL SUPPORTS - 5/10/77 CONFIG. .
2 20 1 22 1.2 . o e S e i
68.5 2.3 16.7 8l. 244, 349. i
: 100. 17.8 133. 27.4 2202. 241. @
TR - T\ e N Se2 - 5229 553 2
56. 1.4 3.1 1.7 63. 19.5 3
176. %53 146 6.2 271 59. - @
it R LTI R A be2 oo — i;;
18.1 27.8 18.8 63.4 385. 244. ¥
24,4 99.2 8.7 33.6 88.6 806. |
91.5 31.8 115. 22.6 1730. S SN e SR s ;
16. 4.9 30.8 8.3 460 45.1 i
100. 34, 173. 31. 2593 310. @
IC. T o R (7 SR ok ; . Vs S it e i
| 1.5 .50 .1875 .578 .2168 ]
; 601. 5.5 436.5 44.6 6436. 110. -y
' 9565 0 54l ss8. T R Gioa = al e Lot o
90. 10 33.7 26.3 504. 135. fi2
27.8 3.3 9.8 5.4 148. 46.6 b o
R e [ e L e e e e ST o N T el e b3
1 4 122, 152 |
1.0 0.333 0.0832  0.578 0.1445 @
5516 - 309. et 404. i SEUHL L T |
1159. 24.5 757. 29.1 12460, 313. ‘
333, 19. 103. 56. 1433. 276. |- @
o AR T B e S L T ARS S o siand e f i
395, 20.2 118. 60. 1639. 296. |
1 4 1 138 122 e J
3 L 107, 144. 5.3 43.6 23684 ... 1634 ) oy W e
18.7 43.8 97.5 190. 995. 414. 1
433. 150. 83.3 59.7 1554. 894. . @
ol s el AR 46. . 26 16« 381, 280. . A e = e
477. 90. 178. 80. 1845, 966. i
1 4 1 219 142 )
2 e O e TR - R R DT 1 K 15.1 SN0 e % o
85.5 1.4 1% 3.6 171 FE ;
82. 3% 1. 6.6 46,5 5.3 | @ |
o Ns0es P i Y le4 17.4 14 . 5, ool !
90. 1s 3. 8. 50, Vi L
1 4 1 [25.7 132 |- @
5 i 4.2 s is A 11.4 TSy e g e | -
Yol 1 1e ALy 17.6 19.2 i i
1. 2.2 1. 2.7 40. 10.1 e by
- o=, £ 26. le 1. l. 15. 2.1‘ e e S B, T e A —
8l. 2.3 1e 3.5 43, 13. i
3 5 Tl T2 Sy
Ty 278C000C. 350C0. 60000. PO SCORRCY ¥ R St I U
B.4 12,22 12.22 4.39 4439 I
361 191. 261, 7321, 21820. 6314. @ N
2605. 822. 2198. 43980, 12970. 5034. 1 s N P = e
1152. 633. 640, 5213. 13660. 31640. i W
250. 222. 133. 1138. 2815. 11180. . @
1446, 664, 789. 6740, 16870, 33150, I L e . Lol o=
Fr W, R e fa2 i ad
587. 8.6 331, 4285, 15830, 536.

~, 00000000011111111112222222222333333333344444444445555555555666666666677777777778
123456789012345678901234567890.2345678901234567890123456789012345678901234567890
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 0000000001111111111222222222233333333334444444%445555555555666666666677777777778

0000000001111111i11222222222233333333334444464644455555555556666666666TTTTTTT7778
123456789012345678901234567890123456789012345€67890123456789012345678901234567890

!

B, R e

4528. 40.. 59. 73. 4416. 2004C.
1423, 119. 1925 . —.9602;. .. 149204 ... 6028 ... e .
300. 25. 60. 1934. 5146. 1242.
1766. 147, 210. 5945. 15690. T437.
5 - 3 ’ Wl o e e
1 1
ol 1 3
; P (ST A = 2 = szt s e T e SO S
3 1 4
4 1 4 5

1234567890123456T7890123456789012345678901234557690123456789012345678901234567890
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£ =g

P o — e A e e e e e

#s% PIPE SUPPORT ANALYSIS PROGRAM - WRITTEN ON MAY 10, 1976 #*=

THERE ARE 9 SUPPORTS TO BE ANALYZED IN THIS RUN

- - 5 LOAD CASES WILL BE READ

oeoooewoo——. THE HEADING-FOR THIS RUN [S:.

* FAIN STEAM ISOLATEC MODEL ¢ SPECIAL SUPPORTS = 5/10/77 CONFIG.

THE FOLLOWING MATERIAL PROFERTIES ARE READY FOR USE

. MATERIAL E SY

e et e o O B e 2 18000008 360000000

2 27800000.0 5000C.CC0
3 27800000.0 3500C€.000

su

58000.000

70000.000
60000.000

1.,
j 2%
|
o
:
S T S S 1j!
P
T St )
o
A
®
o il - .y
3
- @
'@
e e - cenen - - - ——— - —— 1‘ §
s
@
e g
p MRS on Tl 2L B O e e = N B
arl & . e M . !
@
- Yo
Joi
'@
s

cCYTMIY
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THE FULLOWIN: GEUMETRIES ARE READY FOR USE

GEOMETRY AREA
1 0.2500
@ .05 1500
3 1.5000
4 1.0000

- -5 __ .. 8.4000

0.04167
-—- 0.25000
0.50000
0.33300
—-12.22000

s

k
f
Jy
i
Iw RS IR PRI | SO, s . tg
0.21042 0.28900 0.07230
-~ 024687 ... 0.57800 ____ 0.10840 Lx
0.18750 0.57800 0.21680
0.08320 0.57800 0.14450
~ 12422000 4+39C00. ___ 4.39000_ S o

% 'ié G TTHlY



5

SUPPORT DATA FOLLOWS:

LENGTH IS IN INCHES

|
|
|
*.

t
{
LRI

SUPPORT  LENGTH FIXITY MATERIAL  GEOMETRY :
T et e LR G000 - LPIRGED - "B PSR e 4
2 10.0000 1.2000 2 2 !
3 22.0000 1.2000 1 3 -,
= e SRRee T 20 50000, 2000 L ooe- - RN '
s 13.5000 1.2000 1 4
6 21.9000 1.2000 1 .4
Lol SRR TIWE. A VT ST R O S | — . i
8 71.1000 1.2000 3 5 B
9 71.0000 1.2000 3 5 :
e

gz s11311

&



o

—~— --THE FOLLOWING LOADS WERE INPUT

P1ySV,WV ARZ IN UNITS OF LBS.
TlySMyWM ARZ IN UNITS OF IN.-LB.

SUPPORT LCAD CASE

VOV OV VDD DRRNNNNNOCOCOCTPTOTVVVUVVMIEIT PRI WULWWNWUNRNNNN -

VEVWVN-WVMIWUNEVILUNEFVNIPWUNFEFVMR,WONEVNIWUNEFARSIUNSOSWUN=ODI N~

Pl
68.50

100.00

162.00

SheRD = .

176.00
18.10
24.40 .
91.50
16.00

100.00 S

601.C0
954.C0
—90%00".
27.80
110.00

51600 ...

1159.00
333.00
107.00
395.00
107.00

- -18.70
433.00
154.00
477.00

48.00
85.50
82.00
30.30
90.00
4.20
1.70
71.00
26.0C0 _ _
81.00
361.00

2605.00

1152.00
250.00

1446.00
587.00,

4528.00

1423.00
300.00

1766.00

SV

230

17.€0
4.C0
1.40
4.30
27.80
99.20
31.82
4.9)
34,00
5.5)
44.0)
10.09
3.39
108.00
1.00
24.50
19.00
6.20
20.2C
144.0C
43.8C
150.0C
46.00
90.CC
1.C0
1.40
3.00
1.00
1.00
1.00
1.00
2.20
1.00
2.30
191.00
822.00
633.00
222.00
664.00
8.60
401.00

.119.00

25.00
147.00

WV
16.70
133.00
12.00
RS 7 |
14.60
18.80
G A 8.7V
115.00
30.80

173.00 .

436.50
558.00
e, B35 I
9.80
39.00
309.00
757.C0
103.00
22.60
118.C0
5.30
97.50
83.30
26.00
178.00
1.C0
1.00
1.00
1.00
3.00

= 1.00
1.C0
1.00
1.00
1.00
241.00

. ..2198.00 __

640.00
133.00
_ 785.C0
331.00
59.0C0

et 19200

60.00
210.00

11 SM
8l.00 . 244.00
27.40 2202.00

5.20 229.00

ety BIQ e . 6500

6.20 271.00

63.640 385.00

i BB 60— 88450

22.60 1730.00

8.30 460.00

e 30600 . 2593500

44.60 6436.C0

6.60 10110.00

8630 504,00

5.40 148.C0

28.00 581.00

—— 1610 ____ 404.00

29.10 12460.00

55.00 1433.C0
15.00 .. 345.00

60.00 1639.C0

43.60 2368.C0

Nl 1 1 1O, 995.00

59.70 1554.C0

16.00 381.C0

.. 80.00 ______1845.00

2.80 15.10

3.60 17.10

6.60 . = 46,50

1.40 17.40

8.00 50.C0

= 1,90 ... idle40

3.70 17.60

2.70 40.00

T 1.00 15.C0

3.50 43.00

7321.00 21820.00

. 43980.00

12970.00

5213.00 13660.00
1138.00 2815.00

... 6740.00 ___16870.C0

4285.00 15830.00

73.00 4416.00

_..5602.00____14920.00

1934.00 . 5146.C0
5945.00 15690.00

WM
349.00
241.00
55.30
et LS80
59.00
244.00
— - 806.00
287.00
45.10
———--310.00
110.00
$22.00
——135.00
46.60
147.00
ot N0
313.00
276.00
—  91.00
296.00
63.00
414.00
894.00
28C.00
966.00
11.90
21.60
5.30
1.40
7.00
4.70
19.20
10.10
B e 2.10
13.00
6314.00
_.. 5034.00
31640.00
11180.00
...-3315C.00
536.00
20040.00
_._ 6018.00
1242.00
T7437.00

=te b
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COMBINED LCAD DATA FOLLOWS
s RN - S e gy e = 5 N i R LR e rel e R ) '|.|
COMBINED LOAC SET 1 i
LIMET. CONDITION NUMBER ISl pion oo lns | 20 0 =t
LOAD CASES CCMBINED FOR THIS SET ARE 1 0 © 0 O o
!
COMBINED LCAC SET 2
LIMIT CONDITION NUMBER IS 1 | @
LOAD CASES COMBINED FOR THIS SET ARE. .1 3.0 .0 .0 . e s S LT -
_COMBINED LCAC SET 3 rpate Haare i
LIMIT CONDITION NUMBER IS 2 I
LOAD CASES COMBINED FOR THIS SET ARE 1 2 € 0 GV @
Ly
COMBINZD LOAD SET 4 12
__LIMIT ZONDITION NUMBER 1S .3 TR o L RN T A i -
LOAD CASES CCMBINED FOR THIS SET ARE 1 & 0 0 0 }-!
| @
COMBINED LCAC SET 5 ;
LIMIT CONDITICN NUMBER IS & @
LOAD CASES COMBINED FOR THIS SET ARE . 1 4 5_0 0 e s TR Y o ST { :
| @
THE FOLLOWING TABLE LISTS THE COMBINED LOADS =l i, . Rl <
SUPPORT COMBINATION P1 sV WV T SM WM ' [ ]
1 1 68.500 2.300 16.700 81.000 244.000 349.000 s
1 2 230.5C0 6.300 28.700 86.200 473.000 404,300 b
Lo ms 3 _ . _ 168.500 20.100 _ _149.700 ___108.400 ___2446.000 _ . 590.000 i
1 4 124.500 3.700 19.800 82.700 307.000 368.500 2
1 5 300.500 8.000 34.400 88.900 578.0C0 427.500 - @
2 I ol ITBEG0 27.800 18.800 ____ 63.4C0 ____ 385.0C0 244,000
2 2 109.600 59.600 133.800 86.000 2115.0C0 531.0C0
2 3 42.560 127.000 27.500 97.000 473.600 1050.000
F TR L . 34,100 __ 32.700 . 49,600 71.700 ___ 845.000 ___ 289.100 i
2 5 134,100 66.700 222.600 102.700 3438.000 599.100 i
3 1 601,000 5.500 436,500 44,600 6436.000 110.6C0 3
I P o RS SE00 . 15.500 ____470.200 70.900 _ _ 6940.000 __  245.000 .
3 3 1555.000 49.500 994.500 51.200 16546.000-.. 732.000 I
3 4 628.800 8.800 446.300 50.000 6584.CC0 156.600 i
s e 2V R O 738.800 ~116.800 485.300 ____ 78.000 7165.000 __  303.600 ____ {
4 1 516.000 1.000 309,000 16,100 404.000 17.000
4 2 849.000 20.000 412.000 72.100 1837.CC0 293.000 )
4 Jin o Bl 1675.C00 ~ 25.500 _ 1066.000 45.200 _ 12864.000 > , 330,000 _ i R
4 4 623.C00 7.200 331.600 31.100 ~ 749.000 108.000 i
4 s 1018.000 27.400 449.600 91.100 2388,CC0 404.000 ®
5 1 107.000 144.000 5.300 . 43.600 2368.000 637000000 & L :
5 2 540.000 294.000 88.6C0 103.300 3922.000 957.000 g :
5 3 125.700 187.800 102.800 2133.600 3363.0C0 477.0C0 @
e N 4 _____ 261.000 . _ 190.000 ___ 31,300 ___ 59.600 ___2749.000 .__ 343.000. =5
s s 738.C00 280.000 209.300 139.600 4594.000 1309.000
v b 48.000 1.000 1000 2.800 15.100 11.900 : " © o @
6 2 130.000 4.000 2.000 9.400 £1.6C0 17.200

£2 sii 0
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)

—— — 5 2653.000. __  180.600___ _601.000 __12164.000 ___36666.000 ___ 9215.000

Lo 8 13%5:500 ... 2.400 . 2,000 ... 6900 322200 . 43,500

4 T€.300 2.C00 2.000 4,200 32.500 13.300

5 16€.300 3.000 5.000 12.200 82.5C0 20.300

B 4,200 1.000 1.000 1.900 11.400 4,700

2 7%.200 3.2C0 2.C00 4.600 51.400 14.800

B oo _TRIG00. TS0 . (25000 5.600 _ 29.000 — . 23.900

4 30.200 2.000 2.000 2.900 26.4C0 6.800

5 111.200 4,300 3.000 6.400 69,400 19.800

ez v L | SRVI000 191.220 241.000 7321.000 - 21820.000 . 6314.000

2 1513.000 82%.2)00 881.000 12534.000 35480.000 37954.000

3 2956.CC0O 1013.220 2439.000 S51301.000 34790.000 11348.000
sl e 165800 413.900 374.C00 8459.000 _  24635.C00 . 17494.000

5 2057.000 1077.000 1163.000 15199.000 41505.C00 50644.C00

1 537.C00 3,000 331.000 4285.000 15830.000 536.000

2 2010,000 - :. 127.600.... . 523.000___ 9887.000__. 30750.000__.. 6554.000

3 511.5.000 409.600 330.000 4358.000 20246.C00 20576.000

4 887-.000 33.600 391,000 6219.000 20976.000 1778.000

BESEE— SIS SCPESESR SR

el

£ SIraL
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THE LIMIT FACTORS USED IN THE CALCULATIONS FOLLOW

i © THERE ARE FCUR LIMIT CONDITICNS PROGRAMED:
o _ . ___ . L. DESIGN,NORMAL,AND UPSET CONDITIONS

2. RESTRAINT OF FREE ENC DISPLACEMENTS
3. EFERGENCY CCONDITIONS

I SR TN 4. FAULTED CONDITIONS P ST e Tog = L1~ Eat e el o
MATERIAL LEIMIT CONDITION  FACTOR
- IRCRREE o il i G, o K T R T SR IR, S
; 1 2 3.0000
i 1 3 1.3330
5 o R W et~ LTINS T 0 TS A R s
2 1 1.0000
2 2 3.0000
S T e e e L g R YO R -
2 4 1.6333
3 1 1.0000
T 3 ) Gy LR LT e B b A .
3 3 1.3330 i
3 4 2.0000 i
1

£ siia1

-—
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THE FOLLOWING TABLE LISTS TENSION STRESS VALUES

NOTE - CLS = COMBINED LOAD SET

" SUPPORT CLS

|

VOOV OVOVODDPXDINNNNNCOCCCOVVVNVVNELIIIWOUWWUNNNNN S -

VEWUNEHRBIPUNVMIWNFAPOUNFEFVMIWON VI WUNNIWUNERDIWON~NSWN -

LOAD

68.500
230.500
168.500

-—124.500

300.500
18.100

—. .. 109.600

42.500
34.100
134.100
601.000
691.000
1555.000
628.800
738.800

_.. 516.000

849.000
1675.000
623.000
1018.000
107.000
. 540.000
125.700
261.000
738.000
48.000
130.000
133.500
78.300
168.300
4.200
75.200
5.900
30.200
111.200
361.000
-513.000
2966.000
611.000
4057.000
587.000
2010.000

_.£115.000

887.000
2653.000

STRESS

91.333
307.333
224.667
166.0C0
400.667

24.133
146,133

56.667

45.467

.178.800
400.667
460.667

1036.667
419.200
492.533
516.000
849.000

1675.000
$23.000

1018.000

107.000
540.000
125.700
261.000
738.000

48.000

130.000

..133.500

78.300
168.300
4.200
75.200
5.900
30.200
111.200
42,976
180.119
353,095
“72.738
244,881
69.881
239.286

_ 608.928

105.595
315.833

LIMIT

29359.996
29399.996
83399.938

33389.969 . .

43399.988
29999.996

29999.996 .

85999.938
39989.969
48999.988
21599.996
2.599.996
64799.988
28792.777
40%99.980
21£99.996
21£99.996
647199.988
287192.777
40599.980
21599.996

21599.996

64799.988
28792.777
40599.980
21599.996
21599.996
64799.988
28732.777
4C539.980
21539.996
21539.996
64739.988
28732.777
40539.980
20999.996
20999.996
62999.988
27992.977
41999,992
20999.996
20999.996
629%9.988
279¢€2.977
41999.992

RATIO

0.0030
0.0102
0.0025

0.0042

0.co82
0.0008

.0.0049 .

0.0006
0.0011

. 0.0036

0.0185
0.0213

. 0.0160 __

0.0146
6.0121
0.0239
0.0393
0.0258
0.0216
0.0251
0.0050
.0.0250
0.0019
0.C091
0.0182
0.0022
0.0060
0.6021
0.0027
0.0041
0.C002
0.0035
0.0001
0.C010
0.0027
0.0020

0.0086 .

0.0056
0.0026
0.0058
0.0033
0.0114
'0.0097
0.0038
0.0075

_LOADS ARE IN UNITS CF LB, EXCEPT WHEN TABLE IS FOR BENDING._VALUES, THEN_INe=LB. _ _ _
STRESSES AND LIMITS ARE IN PSI.

o it S i i

C

P ©¢ ¢ ©¢ @ © © © ¢ ¢ o o

>

P €2 GTTHIY

7



YV

NOTE - CLS = COFBINED LOAD SET

LOADS ARE IN UNITS OF LB.
STRESSES AND LIMITS ARE IN PSI.

" SUPPORT CLS

00‘0OQOOCOQQQQQOOOOOV‘WW\HUOJ‘J'OJ'UUHUUNNNNNF-I—U—-'#‘

\ i

VMPAWURNFASTWNFANI2WUNFVMPUNFOVIPONERPUNENIUNEFRIUNEOSWN -

LOAD

16.700 .

28.700
149.700
19.800
34.400
18.800
133.800
27.500
49.600

..~ 222.600
436.500
470.200
994.500
446.300
485.300
__.309.000
412.000
1066.000
331.600
449.600
5.300

_ 88.600
102.800
31.300

. 209.300
1.000
2.000
2.000
2.000
5.000
1.000
2.000
2.000
2.000
3.000
241.000

_.. 88l1.000
2439.000
374.000
_1163.000
331.000
523.000
390.000
391.000
601.000

STRESS

.. 22.267
38.267
199.600

__.. 26.400

45.867
25.067
- 178.400
36.667
66.133

.. 296.800

291.000
313.467
€63.000
297.533
323.533
. .309.000
412.000
1066.000
. 331.600
449.600
5.300
88.600
102.800
31.300
209.300
1.000
2.000
2.000
2.000
5.000
1.C00
2.000
2.000
2.000
3.000
28.690

. . 104.881
1290.357
44.524
138.452
35.405
62.262
46.429
46.548
T1.548

LIMIT

15999.996
19999.996
59999.988

26659.977 _

32666.656
19999.996
19999.996
59999.988
26659.977
32666.656
14399.996
14399.996
43199.988
19195.184
27066.648
14399.996
14399.996
43199.988
19195.184
27066.648
14399.996
14399.996
43199.988
19195.184

27066.648

14399.996
14399.996
43199.988
19195.184
27066.648
14399.996
14399.996
43199.988
19195.184
27066.648
13999.996
13999.996
41999.988
18661.980
27999.992
13599.996
13999.996
41999.988
18661.980
27999.992

s Qe DO o

RATIO

0.0019
0.0033

... 0.0010

0.0014
0.0013

0.C089

0.0006
0.0025
- 0.0091
0.0202
0.0218
0.0153
0.0155
0.0120

_ 0.0215

0.0286
0.0247
0.0173
0.0166
0.0004
_0.0062
0.0024
0.0016

0.C001
0.0001
_ 0.0CCO
0.0001
0.0002

0.0001

0.C001

0.0000
. 0.0001

0.C001

0.0020
_ 0.0075
0.0069
0.0024
0.0049
0.0028
0.0044
0.0011
0.0025
0.0026

-

. 0.0077 .

EXCEPT WHEN TABLE IS FOR BENDING VALUES, THEN INa.=LB.

THE FOLLOWING TABLE LISTS SHEAR STRESSES DUE TO LOADS IN THE DIRECTION OF THE WEAK BENDING AXIS

£2 L1118
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NOTE - CLS = COMBINED LOAD SET

THE FOLLOWING TABLE LISTS SHEAR STRESSES JUE TO LOADS IN THE DIRECTION OF THZ STRONG BENDING AXIS

LOACS ARE IN UNITS OF LB. EXCEFT WHEN TABLE IS FOR BENDING VALUES, THEN INe=LB.

STRESSES AND LIMITS ARE IN PSl.

SUPPORT CLS

|
|

i
!

1

I

|

0‘&0000Gﬂﬂﬂﬂﬂﬂﬂobéeow\l\ﬂ\n“’Ob#J‘UUUUUNNNNN'—P‘V‘wﬁ
MPWNFVIWUNFVPWUNSNIWUNEFRPWON=AIWN =P WUN=NEWNRAS WN -

{
)
H
|

LOAD

2.300
6.300
20.100
3.700
8.C00
27.800
. 59.600
127.000
32.700
. 66,700
5.500
15.500
49.500
8.800
116.800
1.000
20.000
25.500
7.200
27.400
144.000
294.000
187.800
190.000
280.000
1.000
4.000
2.400
2.000
3.000

3.200
2.000
2.000
4.300
191.000
824.000
1013.000
413.000
1077.000
8.600
127.600

... 409.600

33.600
180.600

1.000

" STRESS

—— 4 3e067
8.400
26.800
e %6933
10.667
37.067
79.467
169.333
43,600
88.933
3.667
10.333
33.000
5.867
17.867
1.000
20.000
25.500
. T.200
27.400
144.000
294.000
187.800
190.000
280.0C0
1.C00
4.060
2.400
2.000
3.000

3.200
2.C00
2,000
4.300
22.738
_ 98.095
120.595
49.167
128.214
1.024
15.190
48.762
4.000
21.500

1.000

LIMIT

19999.996
19999.996
59999.988

26659.977 . ..

32666.656
19999.996
19999.996
59999.988
26659.977
32¢66.656
14399.996
14399.996
43199.988
19195.184
27C66.648
16299.996
1€399.996
43199.988
16195.184
27C66.648
14399.996
14399.996
43199.988
19195.184
27066.648
14399.996
14399.996
43199.988
19195.184
27056.648
14339.996
14339.996
43139.988

19195.184 .

27)56.648
13339.996
13999.996
%1999.988
13651.980
27999.992
13999.996
13999.996

#1999.988

18661.980
27999.992

" RATIO

0.0002
0.0004
0.0004

0.0003
0.0019

. 0.0040

0.0028
0.0016
0.6027
0.0003
0.0007
0.C008
0.0003
0.0029
0.C001
0.COl4
2.C006
0.0004
0.C010
0.0100
_ 0.0204
0.0043
0.0059
.0.0103
0.C001
0.C003
0.C001
0.0001
0.cocC1

0.C001 _

0.6002
0.00C0
~0.C001
0.0002
0.C016
0.cc70
0.0029
0.0026
0.0046
0.0001
0.0011
C.C012
0.0002
0.0008

1
§# e i e b

0.C002 .
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THE FOLLOWING TABLE LISTS COMPRESSIVE STRESSES

NOTE - CLS = COMBINED LOAD SET

LOACS ARE_IN UNITS OF LB.

SUPPORT CLS

l
1
|
|
I
|
]
|
|

|

VOOV OB BNNNNNCOCOCCTOVVIAVMVIDIPIITWVUWWUNNNNN - -

STRESSES AND LIMITS 8RE IN PSI.
LOAD STRESS

= 1 68.500 . 91.333
2 230.500 307.333
3 168.500 224.667
& F284500° _. 166000
o 300.500 400.667
1 18.100 24.133
o 8 == 109600 _ 146.133
3 42.500 56.667
4 34.100 45.467
5. 134,1000._ . 178.800
1 601.000 400.667
2 691.000 460.667
=y 1555.000 1036.667
4 628.800 419.200
5 738.800 492.533
e VIR 516.000 516.000
2 849.000 849.000
3 1675.000 1675.000
.4 623.000 _ 623.000
5 1018.000 1018.000
1 107.000 107.000
N . 540.000 _ __ 540.C00
3 125.700 125.700
4 261.000 261.000
L . 738.000 738.000
1 48.000 48.000
2 130.000 130.000
PEEe 133.500 133.500
4 78.300 78.300
5 168.300 168.300
e | 4.200 . 4.200
2 75.200 75.200
3 5.900 5.900
-4 30.200 30.200
5 111.200 111.200
1 361.000 . 42.976
2 _1513.000 _ 180.119
3 2966.000 353.095
4 611.000 72.738
. 3 2057.000 244,881
1 587.000 69.881
2 2010.000 239.286
- -3 . 5115.000 608.928
4 887.000 105.595
5 2653.000 315.833

LIMIT

2413.510
2413.510
7240.527

3217.206 _

3942.065
11681.367
11681.367
35044.102
15571.250

- 19079.563

9647.227
964T7.227
28941.680
12859.742
18133.207
4288.695
4288.695
12866.086

5716.824

8061.156
11056.637
11056.637
33169.910
14738.484
20782.375

4327.957

4327.957
12983.871

5769.160

8134.953

3142.715

3142.715

9428.145

4189.234

5907.137
20052.395
20052.395
60157.184
26729.824
40104.789
20053.988
20053.988
60161.965
26731.949
40107.977

.- 0.0378

EXCEPT WHEN TABLE IS FOR BENDING VALUES, THEN INe.=LB«

RATIO

- 0.0125 _

-

0.1273
0.0310

- C.0516

0.1016
0.0021

0.0016
0.0029

0.0094 .

0.0415
0.0478
0.0358
0.0326
0.0272

0.1203 _

0.1980
0.1302
0.1090
0.1263
0.0097
0.0488
0.0038
0.0177

0.0355

0.0111
0.0300
0.0103
0.0136
0.C207
0.0013
0.0239
0.C006
0.0072
0.01e8
0.0021

0.0090

0.0059
0.0027
0.0061
0.0035
0.0119

0.0101

0.0040
0.C079
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THE FOLLOWING TABLE LISTS BENDING STRESSES DUE TO MOMENTS ABOUT THE WEAK AXIS

NOTE - CLS = CCMBINED LOAD SET
o P LOADS ARE IN UNITS OF LB. EXCEPT WHEN TABLE IS FOR BENDING_VALUES, THEN IN.-LB.

STRESSES AND LIMITS ARE IN PSI.

."J"_.' T

|
g2 |s1ram

SUPPORT CLS LOAC STRESS LIMIT RATIO
e el R DR 3890000 T446.125 37500.000 -.—.0.1986
1 7 404.300 8625.980 37500.000 0.2300
1 3 590.000 125€8.008 112500.000 0.1119
crteal e e AR = 3ERS0DT. R 1862. 172 49987.469 . . 0.1573
1 5 427.500 9120.973 612469.992 0.1489
2 1 244.000 5205.887 37500.000 0.1388
- Yoans 2 . 2 .. 531000 11329.207 37500.000 _ . 0.3021 _ - T
2 3 1050.000 22402.391 112500.000 0.1991
2 4 289.100 6168.121 49987.469 0.1234
s o o Qe LR - BO0LN00 - 12182160 61249.992 ___ __0.2087
3 1 110.000 586.667 27000.000 0.0217
3 2 245.000 1306.667 27000.000 0.0484
2 3 i 732.000 .. 3904.000 81000.000 A0 QB0 E i T st o
3 4 156.600 835.200 35990.977 0.0232
3 5 303.600 1619.199 50749.984 0.0319
e e o o O RS N SEISOD0R SR8 27000.000 . 0.0076 . = =
4 2 293.000 3521.635 27000.C00 0.1304
4 3 330.000 3966.347 81000.000 0.0490
4 s 108.000 1268.077 35990.977 0.0361 s R
L 5 404.000 4855.770 50749.984 0.0957
5 1 63.000 157.212 27000.000 0.0280
Sl 2 5 2 e 957.000 11502.406 27000.000 . 0.4260
5 3 477.000 5733.172 81000.C00 0.0708
5 & 343.000 4122.594 35990.977 0.1145
,,,,, 5 5 1309.000 15733.176 50749.984 0.3100 s bt I cwe e S
6 1 11.900 143.029 27000.000 0.0053
6 2 17.200 206.731 2700C.C00 0.C077
. 6 3 33.500 402.644 81000.000 0.0050 _ . e e
6 4 13.300 159.856 35990.977 0.0044
6 5 20,300 243.990 50749.984 0.0048
7 1 4.700 56.490 27000.000 0.0021 _ Lo
7 2 14.800 177.885 27000.000 0.0066
7 3 23.900 287.260 81000.000 0.0035
7 4 6.800 = 81.731 35990.977  0.0023 =
7 5 19.800 237.981 50749.984 0.0047
8 1 6314.000 516.694 26250.000 0.0197
e 8 2 37954.000 3105.892 26250.000 0.1183
8 3 11348.000 . 928.642 78750.000 0.0118
8 4 17494.000 1431.587 34991.227 0.0409
8 5 50644.000 4144.352 52500.000 == 0.0789 oo
9 1 536.000 43.863 26250.000 0.0017
9 2 6554.000 536.334 26250.000 0.0204
i1 Ty 3 20576.000  1683.797 78750.000 _ 0.0214 . s
4 1778.000 145.499 34991.227 0.0042
] 9215.000 754.092 52500.000 0.0144

\. C- K-}
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THE FOLLOWING TABLE LISTS BENDING STRESSES DUE TO MOMENTS ABOUT THE STRONG AXIS

NOTE - CLS = COMBINED LOAD SET

" SUPPORT CLS

»

VO OO VIO DDDINNNNNCOCCOCTVMVVVUVWVMEITPIIIWOUWWWNNNNNP - -

.
|
5
i

| i i
l |
i l : :

LOACS ARE IN UNITS OF LB. EXCEP™ WHEN TABLE_IS FOR BENDING VALUES.: THEN IN.=LB.

STRESSES AND LINITS ARE IN PSl.

VPVUNENDLUMEAPUN—~ Vil HUM=AP Wil WNEARSIWON=UNDIWN NS WN -

|

|
1

|
I

’
.

|

Loac

244.000
473.000
2446.000
307.000
578.000
385.000
2115.00)
473.60)
845.009
3438.000
6436.000
6940.000
16546.000
6584.000
7165.000
404.000
1837.00C
12864.000C
749.000
2388.000
2368.000

..3922.000

3363.000
2749.000
.4594.000
15.100
61.600
32.200
32.500
82.500
11.400
51.4C0
29.000
26,400
69.400
21820.000

.35480.000

34790.000
24635.000
41505.000
15830.000
30750.000
20246.000
20976.000
36666.000

STRESS

976.003
1892.00)
9784.C0)
1228.009
2312.000
154C.000
8460.000
1894.399
3380.000

13752.00¢C
12872.00C
13880.00C
33C92.00C
13168.000
14330.000
1213.213
5516.516
38630.6137
2249.250
7171.172
7111.109

S 1177T7.777

16C99.098
8255.254

_13795.797

45,345
184.985
96.697
97.598
247.748
34.234
154.354
87.087
79.279
208.408
1785.597
2903.437
28%6.972
2015.958
3396.481
1295.417
25164367
1656.792
1716.530
3C00.491

LIMIT

29999.996
29999.996
85999.938
39989.969
%8999.988
29999.996
26999.996
39999.938
39989.969
58999.988
21599.996
21599.996
©4799.988
28792.777
£0599.980
21599.996
21599.996
€4799.988
28792.777
40599.980
21599.996
21599.996
64799.988
28792.777
41599.980
21599.996
21599.99¢6
64799.988
28792.777
4G599.980
21599.996
21599.996
64799.988
2ET92.777
4C599.980
2C999.996

20999.996 _

62999.988
27992.977

41399.992

20399.996
20399.596
62999.988
27992.977

"RATIO

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
0.28¢€7
_0.3398
0.0021
0.0086
0.0015
0.0034
0.0061
0.0016
0.0071
0.0013

0.0051
0.0850
0.1383
0.0452
0.C720

. 0.0809

0.0617
0.1198
_ 0.0263
0.0613
0.0714

0.0028 _

o OO 1

L) SRR (O

SHETRTI DORESN BN

e o

LI Y
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SITE1Y

s

41999.992
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COMBINED STRESS - COMPRESSIVE - EQUATION 21 USED

.—._SUPPORT _CLS _

THE

OOV OV VODEO@NNNNNCOPOCOCOVVVVWVIERLIIPOUVWUWWWNNNNNP = -

MPWUNFOVPIPUNEFRIWUNFARIWUNHAILUONEVSIWUNEAPONFADIOUN~ONDWON-~

COMBINED STRESS TERMS EXCEEDED 1.0

.TERM 1

0.0378
0.1273 .
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
L2 2 2 2 L
0.1302
0.1090
0.1263
0.0097
0.0488
0.0038
0.0177
0.0355
0.0111
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
0.0040
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
0.0484
0.0482
0.0232
0.0319
0.0076

39354 %R %%

0.0490
0.0361
0.0957
0.0280
0.4260

_GC.0708

0.1145
0.3100
0.0053
0.0077
0.0050
0.0044
0.0048
0.0021

0.0066 _

0.C035
0.0023

0.0047

0.0197
0.1183
0.0118
0.0409
0.0789
0.0017
0.0204
0.0214

_ 0.0042

0.0144

" ASTERISKS INDICATE WHERE THE CGMPRESSIVE STRESS RATIO WAS GREATER THAN 0.15 AND EQUATIONS 19 AND 20 WERE USED

TERM 3 STQTAL. ... EEALY ST L ) |
0.0325 0.2689 1.0000 b
0.0631 0T 208 v MENEae00NE - o oo 5
0.1087 0.2516 1.0000 '
0.0307 0.2396 1.0000
0-04T2 . . 0.2977 - 1.0000" 3
0.0513 0.1922 1.3000
0.2820 0.5966 1.9000
0.0210 0.2218 ____ 1.8000 e :
0.0845 0.2108 1.9000 i
0.2807 0.4987 1.DQ00
0.5959 (T e T S i3
0.6426 0.7387 1.0000 i
0.5107 0.5947 1.9000 i
0.4573 05 LN CoaBIYERR0N ' P (AT e el B ln .
0.3530 0.4120 1.0000)

0.0562 0.1841 1.3000
EREFRSRSR % BRSNS ).noou T IR Y = W U £ L

0.5962 0.7753 1.poou -
0.0781 0.2232 1.9000 .
0.1766 0.3986 __ 1.pp00 _ e i .
0.3292 0.3669 1.2000
0.5453 1.0201 1,0000
0.1559 023060 T AGA0N 7= T e . oo
0.2867 0.4190 1. pp0p i
0.3398 0.6853 1, 9000 14
0.,0021 0.0Y8% . v CUpRane RS G TN . S L JIt
0.0086 0.0463 1,000 i
0.0015 0.0167 1,0000 i
0.0034 . 0.0214 1,000 2 & :
0.0061 0.G316 1.9000 A
0.0016 0.0050 1,0000 I
0.0071 _ 0.0377 ____ 1,0000 et R fie
0.0013 0.0055 1,0000 o
0.0028 0.0122 1, 0000 |

___0.0051 ___ "0.0286 1,0000 i
0.0850 0.1069 1.0000 I
0.1383 0.2656 1.0000 I

. 0.0452 _ 0.0629_ 1.0000 i
0.0720 0.1157 1.0000 |
0.0809 0.1659 1.0000

. 0.0617 0.0668 ATUORGON ST T
0.1198 0.1522 1.0000 s
0.0263 0.0578 1.0000 |
0.0613 0.0654 1.0000 i !
0.0714 0.0937 1.0000 !

it L —
1 TIMES. THE SUPPORTS ARE:

.

e 060 0 0 o
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"~ SUFPORT CLS  TERM 1

COMBINED STRESS - COMPRESSIVE - EQUATION 19

& I 0.1980

© TERM 2

T IERM 3
0.1382 _ ___ 0.2198__

I
 F58

PR -

" TOTAL - LINIT
0.5560 1.0000

S

~ &2 STTAN
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COMBINED STRESS - COMPRESSIVE - EQUATION 20

T SUPRORT CLS. . TERM X .. TERM.2 . TERM:3:  TOTAL . LIMIT

L} 2 0.0393 . 041304  0.2554 0.4251 = e QQQ0N T L : S

~ g2 s1



or-g

CCMBINED STRESS - TENSION - EQUATION 20. USED

B AT

SUPPORT CLS TERM 1 TERM 2 WTERM 3 JOTAL LIMLT
= e de s ¥ S N020030 = . 10,1988 ~..0.0325 ___0.2341_ ___  1.0000 i
1 2 0.0102 0.2200 0.0631 0.3033 1.C000
1 3 0.0025 0.1119 0.1087 0.2231 1.0000
L | 4 00062 ...  QelST3~.? 00307 . o 0x182) ... 10000 . = . . 0 - [ .
1 o 0.0082 0.1489 0.0472 0.2043 1.0000
2 1 0.0008 0.1388 0.0513 0.1910 1.0000
. r R . e 0.0049 ___ 0.3021 ____ 0.2820 .__ 0.5890 . 1.0000
2 3 0.0006 0.1991 0.0210 0.2208 . 1.0000
2 4 0.0011 0.1234 0.0845 0.2091 1.0000
o i M I PR - = 0§ ) .- 0.2087 ___ 0.2807 __ 0.4930._____1.0000
L 1 0.0185 0.0217 0.5959 0.6362 1.0000
3 & 0.0213 0.0484 0.6426 0.7123 1.0000
et o W B, WISO160 o 00882 . 0:5107 ... 045749 1.0000
3 4 0.0146 C.0232 0.4573 0.4951 1.0000
3 5 0.0121 0.0319 0.3530 0.3970 1.0000
s -4 Bl U239 . 0.0076 0.0562 .. 0.0876 ___ 1.0000 S
4 2 0.0393 0.1304 0.2554 0.4251 1.0000
& 3 0.0258 0.0490 0.5962 0.6710 1.0000
e W e W s DO ES:  06030Y, = O0=0T81 " _ . 0s13%58. 140000 it
4 5 0.0251 0.0957 0.1766 0.2974 1.0000
5 1 0.0050 0.0280 0.3292 0.3622 1.0000
5 2 0.0250 0.4260 0.5453 2175 T CRRMIRE 1 1 () (R o RN e T T e
5 3 0.0019 0.07C8 0.1559 0.2286 1.0C00
5 4 0.0091 0.1145 0.2867 0.4103 1.0000
e S - s 0.0182 _ . 0.3100 0.3398 . 0.€680 W 0 e R R A
6 1 0.0022 0.0053 0.0021 0.0096 1.0000
6 2 0.0060 €.0077 0.0086 0.0222 1.0000
6 3 0.0021 0.0050 0.0015 0.0085 T.8000° 7 L L nofs dug T oy
6 4 0.0027 0.0044 0.003¢4 0.0106 1.0000
6 5 0.0041 0.0048 0.0061 0.0151 1.0000
= 7 1 0.0002 €.0021 - 0.0016 ORI . NSOOO0: NS
-, 2 0.0035 0.0066 0.0071 0.0172 1.0000
T 3 0.0001 0.0035 0.0013 0.0050 1.0000
| “ 0.0010 0.C023 0.0028 0.0061 = . 1.0000 AR s e
7 5 0.0027 0.0047 0.0051 0.0126 1.0000
8 1 0.0020 0.0197 0.0850 0.1068 1.0000
= 8 2 0,0086 0.1183 .. 0.1383 v 02082 - T1»0000 .. .. ... ¢ =
8 3 0.0056 0.0118 0.0452 0.0626 1.0000
8 4 0.0026 0.0409 0.0720 0.1155 1.0000
e @ e % 050058 .. 00789 & 0.0809 .. 0.1656 _____1.0000 _
2 i 0.0033 \ 0.0017 0.0617 0.0667 1.0000
9 2 0.0114 . 0.0204 0.1198 0.1517 1.0C00
el I T 00087 . . 0.021& . 5080263 . 0GOS - - 100000 7 . oo o -
9 4 0.0038 0.0042 0.0613 0.0693 1.0000
9 L 0.0075 0.0144 0.0714 0.0933 1.0000

'
‘

-

-
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APPENDIX C
SUPAN PROGRAM SOURCE LISTING

C-i



LEVEL 21.8 ( JUN 74 ) 0S/360 FORTRAN H CATE 77.105/15.38.58
@
- CCMPILER GPTICAS - NAME= NMAINLCPT=00,LINECNT=58,S1ZE=CCCCK, 5 T ey U
SCURCE,EACCICy,NOLIST,NCDECK,LCAC,MAP,NCEDIT,NOID,NOXREF
) C #t%% PRCGRAN S UP A K %%% :
C #*### CEVELCPLC FOR THE APPLIED MECHFANICS BRANCH BY M.E. NITZEL  MAY, 1576 T et ST TS s
C $#« PRESENT VERSICN PERFCRNMS FLAT BAR TYPE SUPPCRT ANALYSIS
@ C #*% APPENDIX 17 FCUATIONS FOR TENSIOM, SHEAR, CCMPRESSICN, BENCING,
G ANC CCMEINED STRESS ARE USED. o et ey
C *#%% NASLP = NUMBER CF SUFPCRTS '
@ C ##% NMLC = NUMBER CF LCAC CASES :
C *** NECESSARY PROPERTIES CF A242 AND A36 CARBON STEEL ARE IN MATERIAL i T TR 3l
C BANK
@ C #** CFQRTAIN GECMETRIC PRCPERTIES CF 1/4 X 1 ANC 3/8 X 2 FLAT BARS ARE
C IN PROCRAM i ol el
ISN 0002 EXTERNAL FARENC
® ISN 0003 DIMENSICN A(10)+RS(10)4RW(10),+2S(10),ZW{10),SLI100),SK(100),
: i PL{10C,1C1,SV(1C0,1C),wV(100,10),T1(1C0,10),S¥(100,10), | I e o8 e EOERE Ty o sk
2 WM(100,101,E(10),SY(10),SU(1C),MAT(1CO),NGEC(1CC),
® 3 CPi(10U,10),CSV(10G,10),CWV(1C0410),CTL(1C0O,1C),CSM(1C0,10),
4 CwM{1C0,10),NLC(1€CC,1C),LCC(1CO,10),FACILIC,4),TENS{1CO,10,4), o el SR g, BRGNS AE Bl SR e
i S SVS{100,10,4),WVS:100,10,4),NCT4(1000),COMPS(100,10,4),NCM(100),
@ “€6& BENCS(100,10,4),BENCW(100,10,4)4NCT3(1CCO),NCNT(1CCC,2), JoEE
7 NCNTZICLCO0N, TCTCUEC0» 10 TOTT1C05:10) s TL19C 100 0N s 720901005100y < 5" o o " L n - Joes i
“ & T120(100,10),T1207(1€0,10)»,7T31$(100,1C),T20C(1CC,10),HED(16)
® | ISN 0004 CALL FRPSET(207,2,0,2,FABEND) s
i ISN 0005 CALL ECHC e BT o
: ISN 0006 PI=3.,141593 s
@ C *%%* FPRCFERTY BANK . B ;
: C **% SUBSCRIPT 1 IMPLIES A36 MATERIAL ANC 1/4X1 GECMETRY . P TR T e ey,
0O C #*#%% SUBSCRIPT 2 IMPLIES A242 MATERIAL AND 3/8X2 GECMETRY
@ ! ISN €007 E(1)= 27R00000. 3
I ISN cC0o8 E(2)= 27800000, _ - e b RURIE S Rl AL e, i
; ISN 0009 SY/CLE) = 36060, :
; ; ISN 0010 SY(2) = 50000, !
el D Su(l) = 58000.
v ISN 0012 SL(2)"'= '7C0C0.
® ISN 0013 A(l) = 0.250
1 ISN 0014 A(2) = 0.150 i : e
ik ISN 0015 RS(1) = 0.289 :
® | ISN 0016 RS(2) = 0.5780
$h #ISN 0017 Rw(l) = 0.0723
£ ISN COl8 Phi{2) = 0.10R4
@ ISN 0019 25(1)=C.04167
; ISN 0020 75(2)=0.250
ISN 0021 IW(1)=0.01042
& ISN 0022 Inw(2)=C.04687
ISN 0023 N=2
ISN 0024 N\=2
& C *%% TJ[TLE PRINT
ISN 0025 WRITF(€E,6)
ISN 0026 6 FCRMAT('1'//////T15,'%%% PIPE SUPPORT ANALYSIS PROGRAM = WRITTEN C
® IN MAY 10, 1976 *%%'///) S
C #*%% REAC CCNTROL CARC
; ISN 0027 REAC (5, 1)NSUP,MLC, {FEC([)yI=1416)
® ISN 0028 1 FCRMAT(215,16A4)
: ISN 0029 WRITE(6,1053)NSUP,MLC,y (HEC(TI),1=1,16) :
' ISN 0030 1053 FCRMAT(//T15,'THERE ARE',15,* SUPPDRTS TO BE ANALYZED IN THIS RUN® o |
) - :



1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN O

ISN
I SN
[ SN
ISN
ISA
ISN
ISN

ISN
I SN
ISN

ISN

ISN
ISN
ISN
ISN

ISN
ISN

ISN
TSN
ISN
ISN
ISN

I SN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN

0062

0064
0065
0066

00e7
0068
0069
€070
0071

co72
0073
0074
0075
0076

1//T15,15,* LCAC CASES wILL BE REAC'///T15,°'THE FEADING FOR THIS RU
2N 1S:'//725,1€A4//)
C *#% REAC MATERIAL AND SUPPORT INFORMATION AND LOAD SETS
0C 10 I=1,NSUP
REAC(S592)MAT(I),NGEC(I)4NC¥M(T)5SLII)ySK(I)
2 FCRNMAT(315,2F10.0) .
[FI(MAT(I).LE.N)CO TC 20
N=N+1
REAC(543)E(N)4SY(N),SUIN)
3 FCRMAT(3FL10.0)
20 IF(NGFC(I).LE.NNIGC TC 30
ANN=AN+1
REAC(54+4) A(NN)3ZS(NN) »ZWINN) 4RSINN)yRWINN)
* 4 FCRMAT(5F10.0)
30 IF(N.CT.10)C0O TC 40
IF(NN.GT.10)G0O T0 50
CC TC 6C
40 WRITE(6441)N
41 FCRNMAT(/////T15, MATERIAL NCe'y 15, WAS INPUT = MAX. NC. OF MATERI
LALS IS ¥0. PROGRAM TERMINEATING'//)
GE: TC 2C000
50 WRITE(6451)NN koot :
51 FCRNMET(#///T15,*'GECFETRY NO+*4I5," WAS INPUT = MAX. NC. OF GEOMETR
1TES 1S 10. PROGRAM TERMINATING'/)
GC TC 2CC00
€0 OC € J=1,MLC
REACISy61) Pl(IsJ)oSVIIgJ)yWVETJ)sT1(T4J)sSMITJd) o WM(I,J)
61 FCRMAT(6F10.0)
5 CONTINUE
10 CCNTINUE
C #%% [NTERMECIATE PRINT STEP
WRITE(6-70)
70 FCRNMAT(/!//T15,"THE FCLLOWING MATERIAL PRCPERTIES ARE READY FOR USE
1'//7.5, MATERIAL E ; SY SL'/)
CC 7- K=1,4N
T1L WRITE(6.T2)K,E(K),SY(K),SUIK])
T2 FCRMAT(T17,13,T244F10.15735,F.0.3,T48,F1C.3)
WRITE(6.73)
73 FCRMAT('1'///7/T15,°THE FOLLOWING GECMETRIES ARE READY FOR USE*///
1T15, 'GECMETRY AREA s Zh RS
2 RW'/)
DC 75 K=1,4NN
75 WRITZ(6474) KyAIK)9ZS(K)3Zn(K:yRS{K)yRW(K)
74 FCRMATI(T18,13,T24,F10.4,T35,F10.5,T48,F10.5,T€0,F1C.5,T72,F10.5)
WRITZ(6,1043)

1043 FORMAT("1*////T15,"SUPPCRT DATA FCLLCWS:*//T15,°*LENGTH IS IN INCHE

1S'///723, *SUPPORT LENGTH FIXITY MATERIAL GECMETRY'/
2)
CC 1241 MN=1,NSUP

1041 WRITZ(651045)MNySLINMN) 3 SK(MN) ,MAT(MN) (NGEO(PMN)

1045 FLRMAT(T224134T29,F10.4,T41,FLO0.4,T56,13,T68,13)
WRITELE4T76)

76 FORNAT(*1'/////T1S,'THE FCLLO~ING LCADS WERE INPLT'//T15,'P1l,SV,WV

1 ARE IN UNITS OF LBS."/T154y'T1,SMyWM ARE IN UNITS OF IN.-LB.'//T15
29 "SUPFCRT  LCAL CASE Pl SV WV Tl
3 SM W)

PAGE 002
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0

ISN
ISN
ISN
ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN

corr
0078
0079

0080 _ _

0081

0082
0083
0084

0085 _

0086

aEeKelalaNal

CC €0 I=1,NSUP
EC 718 J=lyVMLC

T8 WRITE(EsTT)I9JsPLlTyJ) s SVITod) obVIId) o TI(IJ),SMIT,J)yWMIT,J)
TT FCRMAT(TL8,13+T27,134T35,F10e2yT47+F10.2,T755,F10.2,T714F10.2,T83,F

80

**% REAC LCAC CASE CFMEKNATICN DATA AND LIMIT CCNCITICNS
RO FES="="1Ef M IT CENEET TENS L
LIMIT CONCITICN 2
LIMIT CONCITICN 3
LIMIT CONCITICN 4

k%
* kK
%%
LR 2

160
161

150
151

11C.2,T95,F10.2)
CCNTINUE

2C 2C0 1=1,1C0
2C 210 J=1,10
CP1(I,J)=C.0
CSV(I,J)=0.0,
WV (1,J)=0.0
ZT1(1,J)=0.0
ChM(1,J)=0.0
CSM(1,J)=0.0
CC 1037 M=1,4
TENS(IsJeM)=C.0 .

CESICN,NORMAL,

1] ." [}

AND UPSET LIMITS

SVS(I,J,M)=0.0
WVS(I,J,M)=0.0
CCFMPS(T4Jy¥)=0.0 _

RESTRAINT OF FREE END DISPLACEMENTS
_EMERGENCY CONDITIONS
FAULTED CONDITIONS

PAGE 003

~

BENCS(I,J,M)=0.0
EENCWI( l'J'M)=0-0
CCNTINUE
CCNTINUE
WRITE(6,201)

FCRMAT(*1*////715, 'CCMBINED LCAC_CATA FOLLOWS*/)

REAC(5,8L)NCCVF
FORNMAT(TIS)

£0 90 1=1,NCOM

REAC(5,81)
IF(NC1.EQ.0) GO TG 150
K=NC1

IFINC2.EQ.0)G0 TC 160
K=NC2

ILC,NC1,NC2,NC3,NC4,NC5

CALL ACC(P1ySV,WV,T2ySMyWM,CP1,CSVyCWV,CTL,CSM,CWMsK,I,NSUP)

CALL ACC(PLlySVyWV,Ti,SMyWMyCPLyCSVyCHV,CT1,CSMoCW¥yKyoI, NSUP)

IF(NC3.EGC.0)CC TG 160
K=NC3

CALL ACD(P1,SV,WV,T1,SMyWMyCPL,CSVyChV,CT1,CSM,CWM,KyI,NSUP)

IF(NC4.EC.0)GO TC 160
K=NC4

CALL ADC(P1,SVyWV,TLySMyWM,CPL,CSVyCKV,CTL,CSM,CWM4K,I,NSUP)

IF(NC5.EQ.0)GO TO 160
K=NC5

CALL ACC(PL,SVyWV,TLsSMyKMyCPL,CSVoCHV,CT1,CSM,CWM,K,yI,NSUP)

CC 161 ¥=1,100
LCC(M,I)=1ILC
GE TC 170
WRITE(6,151)

FORMAT(///T15,*#*% ZRROR - - AT LEAST ONE LOAD CASE MUST BE LISTED

1 FCR EACKF CCNMBINATICN®//)

B €2 sty




® © ¢ 6 o ¢ o @ o 0 © ¢ © © © © © © © © O o
Tys.
(%%}
-

A _ISN
1SN
1SN

1SN

ISN
ISN

1SN

ISN
ISN

1SN

ISN

I SN
ISN
ISh
_ISN
ISN

—
w
et

—
(%]
z

..-.L_?“~“
|

\ 0175

O30, ..
0131
0132 171

0133 30

C %%
0134
0135

0136
0137
0138
0139
0140 204
C #%%
0141

0142

0143

0144 =

0145

0146

0147

0149

~ele
213

218

215
C %%

C #*%%

c173
0174 221
222
0176
0177
0178

0179

GE .TC ,2CQ00

FCRMAT(/T1S5,'CCVMBINEL LCAD SET
1'9y13/71%5,'LOAD CASES COMBINED FOR THIS SET ARE

CCNTINUE
PRINT COMBINED LCACS
WRITE(6,181)

1UPPCRT
2 SM

CC 204 I=1,NSUP
OC 203 J=1,ACCW

WMt /)

1,J)

11C.3,797,F1C.3)
CCNTINUE
CALCULATE LIMIT FACTORS
DC 215 1=1,N
FAC(I41)=1.0C
FAC(I1,2)=3.0
FAC(I,3)=1.333
FT1=C.6C0%SY(I)
FT2=0.50%SU(I)
IF(FT1.LE.FT2)GO TO 212
FT=FT2
GE 10 .213
FT=FT1
FF1=1.2%SY(I)/FT
FF2=0.7*SULT)/FT
[F(FF1.LE.FF2) GO TO 218
FAC(I[44)=FF2
GC 10 215
FAC(I,4)=FF1
CCNTINUE
CALCULATE STRESSES
MCNTL1 = O
MCNT2=0
MCNT3=0
MFCNT4=0
CC 300 I=1,NSUP
KK=NMAT (1)
KL=NGEC(I)
TENSICN STRESSES
CC 290 J=1,NCOM
FT1=0.6%3Y (KK)
FT12=C.5%*SU(KK)
IFIFT1.LE.FT2)GO TO 221
FT=FT2
GE TC 222
FI=FTL
JK=LCC(I,J)
FLIN= FT*FAC(KK,JK)
TENS(],sds3)=FLIV
SIG=CP1(I1,J)/A(KL)
TENS(i4Jdy,1)=CP1(I,4)

170 WRITE(A,171)1,ILC,NC1,NC2,NC3,NC4,NC5

'y I3/T1S5,LIVMIT 'CONCITICN NUMBER IS

SV

*5513/)

WV

181 FCPNMAT(/T15,'THE FOLLOWING TAB_E LISTS THE CCMBINED LOADS'//T15,'S
CCMBINATICA Pl

T1

203 WRITE(645202)1yJsCPL{IsJ)sCSViTsJ)sCVII+J)CTL(I,J)CSM(I,J),CWM(I

2C2 FCRNMAT(TLT,13+,727,13,737,F10.35T49,F10.3,T61,F10.3,T73,F10.3,T85,F
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ISN
ISN

ISN
ISA
ISN
ISN
ISN
ISN

P SO

ISN
ISN

ISN
ISN
_ISN
ISN
1SN
ISN
ISN
ISN

" ISN
ISN
1SN
ISN

__ISN

U3
TN IS

; ISN
ISN
ISN
ISN

ISN
ISN
__ISN
ISN
ISN
e I )
i ISN
! ISN
¢ ISN
ISN

: ISN
T &
'-: ISN
ISN

ISN

TISN 0231

ISN

ISN_

- kSN

QLR : L0 T e

0161

ol82 .

0183
0184
0185
0186
0187

0188

0189
0190

0191
0192
0193
0194
0195
0196
0197
0198
0199
0200

0201

0202
0203
0204
0205
0207
0208
0209
0210
0211
0212
0213
0214
0216
0217
0218
0219
0220
0222

02235 &

0224
0226

0227

0228

0229

0232

C #%%

250

260

_ WVS(I4J92)=CWV(I1,J}/A(KL)

PAGE 005

.

TENS(I,J,2)=SIG s i
TENS(I,dy4)= SIG/FLIM

SHEAR STRESSES
VLIV= Qs FOESYUKK)SESCUKICIAKNT 0 4L iy 0 e 1 e eud)
SVS(14J,3)=VLINM
WVS(14J,3)=VLIM 5

SVS(I1,J,1)=CSVI(I,J) : o e =
WVS(I,J,1)=CWVI(I,J]
SVS(14J,2)=CSVI(I,J3/A(KL)

SVS(I,Jy4)= SVS(I,J42)/VLIM
WVS(I,J54) = WVS(I,4J,2)/VLIM
BENCINC STRESSES R o 4 .= (SN, v
BLINS=0.60*%SY(KK)*FAC(KK,JK)
BLIMW=0.T7S*SY(KK)*FAC(KK,JK)
BENCS(I,J,3)=BLIMS

BENCW(I4Jy3)=BLINMW
BENCS(T4Jy1)=CSM(I,4J)
BENCW(I,J,1)=CWM(1,J)
BENCS(I4J42)=CSM(I,4.)/2ZS(KL)
BENCS(14J+4)=BENDS(I,J42)/BLINS
CBENCW(T3J52)=CWM(Ty.)/ZW(KL)

BENCW(I,J,4)=BENCWI(1,J,2)/BLIMNW
CCMPRESSIVE STRESSES
CCMPS(1,J,1)=CP1(I,J)

COMPS(I4J92)=CP1(1,J)/A(KL)
CSC= SQRT((2.%PI#%2.%E(KK))/SY(KK))
XX=SK(I)*SL{I)/RW(KL)

IF(XX.LT.CSC)GO TO 250
FA=(12.%P[*%2  *%E(KK1)/(23.%XX*%2,)
GC 10 °260

FNUM = (1.0 —(XX#%2./{2.%CSC**2.)})*SY(KK)
DENCVM = (5.73.) + (3.¥XX/(8.%CSC)) = (XX*¢%3,/(8.%CSC*%*3.))
FA= FNUNM/DENCHM

CCMPS(T4J93)= FA*FAC(KK,JK)
CCMPS(I4Js4)= COMPS{I14J,2)/COMPS(1,J,3)

__IF(CCMPS(IsJs4).LE.0.15) GO TO 265

265

270
C #*%
C #%%

B

MCNT1=MCNT1+1
NCNT(MCNT1,1)=1
_NCNT(MCNT1,2)=4 -

CCNTINUE TE
IF(JK.NE.4) GO TO 270
PCR= (PI*#2.%E(KK)*A{KL)*SK{I)®RW(KL)#%2,)/SLLT)*»*2,

RAT= CPL(I1,J)/PCR F g
IF(RAT.LE.0.67) GO TC 270
MCNT2=MCNT2+1

NCNT2(MCNT2)=1

CCNTINUE

COMBINED STRESS - CCMPRESSIVE
ECUATIEN 21 TEST
IF(CCMPS(I+dy4)<LE.O.15) GO TO 280
CALCULATE EQ.19 AND 21

FPES=((12.%PI%*2 ., ¥E(KK))/(23.%(SKIT)*SL(I)/RS(KL))*%2,))
1 *FAC(KK,JK)

FPEW=( (12, %PT#*%2 ,*E(KK))/(23.%(SK{I)*SL(I)/RW(KL))**2,))
1 *FAC(KK,JK)
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2d! _ISN

ISN
ISN
I SN
ISN

ISN
ISN
ISN

ISN
I SN
ISN
ISN

1SN

1SN

_ISN

1SN

ISN

L 1SN
| 1SN
ISN

‘SN

0 ISN
] ISN
g ISN
A

ISN
f __ISN
| ISN

ISN
ISN

{ ISN
t ISN
ISN
ISN
ISN

ISN
ISN

ISN
ISN

ISN
ISN

_ISN.

‘}' ISN.

0233
0235
0237
0238

0239
0240 .
0241

0282
0283

[aNalal

271

274

%

275

277
278
276

3051

279

ok k
280

e
285

250
300
Rk
*r%

305

3C6

IFINCMUT)LEC.1)GC TC 274
IFINCMIT)LEC.20GG TC 275
WRITF(6,271)1
FORMAT(/T15,*AN INCCRRECT. OFTICN NUMBER FCR C SUB M WAS ENTERED IN
1 SUFPCRT',15/7)
GC TC 2C000
CV=C.85
GC 10 276
NCTE - IN THE FOLLCWINCGC EQUATION FOR CM THE 2ND TERM IS + BECAUSE
A SIMPLE FLAT BAR IS ASSUMED TC HAVE A SINGLE CURVATURE AS THE
FIRST BUCKLING MOCE
RI=CWM(T,J)/CSMIT,J)
R2=1./R1
IF(R1.LT.R2)GO TC 277
RV=R2
GL TC 278
RVM=R1
CV=C.€60 + 0.40%RM
T21G(1,J)=CM*BENCW(IyJs2)/(0Le~(COMPS{I,J,2)/FPBW})*BENDW(L,Js3))
TAI1G(14J)=CVM*BENDS(14J9s2)/( 8L —=(CCMPS(IyJy2)/FPES))#*BENDCS(I,+J,3))
IF(CCMPS(I,Js4).LE.1.C)GU TO 3C51
T219(1,J)=CCMPS(I,J,4) el . o
T319(14J)=CCMPS(14Jd44) .
TI19C(I+J)=CCMPS{I+J,4)4T2191[,2)+T319(1,J) ¢
T120(I14J)=CCMPS(T1yJy2)/(0.60*SY(KK)*FAC(KK,JK)) smsle
T20C(I14J)=T120( [y J)4BENCWI [ Jy4)+BENCS(14J,4)
TCTC(I,J)=1GC0GCCO.
IF(T19C(I4J)eGT41.Ce0RT20CII,44)4GT.1.0) GO TO 279
GC TC 285
FCNT3=NMCNT3+1
NCT2(MCNT3) =1
GC TC 285
ECLATICN 21

TCTC(I4,J4)= COMPS(1yJy4) + BENDW(I,Jy4) + BENCS(I,Jdp4) _ . . . __.

IF(TOTC(I+J).LE.1.0) GO TO 285

MCNT3=NMCNT3+1

NCT3(VMONT3) =1

COFMBINED STRESS-TENSION

TL120T(I4J)=TENSI[I4J42)/(0.6C*SY(KK)*FAC(KK,JK))

TCTT(I4J)=T120T{T¢4J)+BENCW(],Jy4)+BENDS(I,J,4)

IF(TOTT(I,J).LE.1.C)GC TO 2¢O

MCNT4=NCNT4+1]

NCT4(NMCNTG) =]

CONTINUE

CONTINUE

ENC CF CURRENTLY PRCGRAMMEC CALCULATICNS
PEGCIN FINAL PRINT SECTICN

CcSL=1.0

WRITE(L,306)

FCRMAT(*1%////T15,*TFE LIMIT1 FACTORS USEC IN THFE CALCULATICNS FOLL
ICh'//T15, *THERE ARE FCUR LIMIT CONDITICNS PRCGRAMEC:'//T20,'l. CE
2SIGNyNCRMAL ,AND UPSET CCNDITIONS®'/T20,'2. RESTRAINT CF FREE END C
3ISPLACEMENTS'/T20,'3. EMERCENCY CCNCITICNS®*/T20,'4. FAULTED COND
4GITICNS'////T15,"MATERIAL LIMIT CCNDITICN FACTCR'/)

CC 210 I=1,N

CC 307 J=1,4 3 s

PAGE 006




PAGE COQ7

ISN 0284 .. .. 307 WRITE(6,3C8)1,J,FAC(L,J) g
ISN 0285 308 FCRMAT(TL7,13,732,13,742,F10.4)
ISN 0286 310 CCNTINUE
ISN 0287 311 FCRMAT(/T15,'NOTE - CLS = COMBINED LCAC SET'/T22,'LCACS ARE IN UNI
1TS CF LB. EXCEPT WHFEN TABLE IS FOR BENDING VALUES, THEN IN.-LB.'/
2722 ,*STRESSES ANC LIMITS ARE IN PSI.'///T15,"SUPPORT CLS LOAD
o g 3 STRESS LINMIT RATIC'/) _
ISN 0288 312 FORMAT(T18,13,T24,12,T29,F10.3,T41,F10.3,T753,F10. 3,T65,F10.4)
ISN 0289 WRITE(6,313)
_ ISN 0290 313 FCRMAT('1'////T15,*THE FCLLCWING TABLE LISTS TENSION STRESS VALUES .__ .
1'/)
1SN 0291 ARITE(6,311)
_ISN.0292__ . _DC 315 I=1,NSUP e e R W Gl e e
ISN 0293 DC 316 J=1,NCOM
ISN 0294 316 WRITE(6,312) 15y (TENSET,dqM)oM=1,4)
ISN 0295 ______ 315 CCNTINUE o Rl P G TR QR N
ISN 0296 WRITE(6,317)
ISN 0297 317 FCRNAT('1%////T15,"THE FOLLOWING TABLE LISTS SHEAR STRESSES DUE TC
. 11L0ACS IN THE CIRECTICN OF THE_WEAK BENDING. AXIS*/). et e
1SN 0298 WRITE(6,311)
ISN 0299 CC 320 I=1,NSUP
__ISN 0300 CC 321 J=1,NCOM LA Eeh B e e S el
1SN 0301 321 WRITE(64312)1,dy (WVS(I4dsM)sM=1,4)
ISN 0302 320 CCNTINUE
ISN 0303  WRITE(6,323)
ISN 0304 323 FCRMAT(V1'////T15,"THE FOLLOWING TABLE LISTS SHEAR STRESSES DUE TQ
1 LOADS IN THE DIRECTICN CF THE STRCNG BENDING AXIS*'/)
SN 0305 WRITE(6,311) SRR e . ST Al e
1SN 0306 CC 230 I=1,NSUP
ISN 6307 DC 329 J=1,NCOV
ISR, D208 .~ 30 GRRE (5,0 Dol (SNSUT o oMy MRy . oo e
ISN 0309 330 CCNTINUE
ISN 0310 WRITE(6,331)
__ISN_ 0311 331 FCRMAT(®1%////T15,*THE FCLLCWING TABLE LISTS CCMPRESSIVE STRESSES!
1/)
ISN 0312 WRITE(6,311)
L FSN. O3 . . Betas0 1= 4NSUP o R Floh 1R
ISN 0314 0C 339 J=1,NCOM
ISN 0315 339 WRITE(69312)1,Jy (CCHPSII,JyM)y M=1,4)
ISN 0316 340 CCNTINUE R 1T O IO O Yy
ISN 0317 IF(MCNT1.EC.0)GC TC 350
ISN 0319 WRITE(64341)MCNTL
__ISN 0320 341 FCRNMAT(////T15,'THE CCMPRESSIVE STRESS RATIO IS GREATER THAN 0.15'
le14," TIMES. THE SUFFCRTS ARE:'//)
1SN 0321 WRITF(6,342) (NCNT(T41) s I=14¥CNTL)
ISN 0322 342 FORFMAT{T25,1015) o Re o 00 o N VR SRR
ISN 0323 350 IF(MCNT2.EC.0)GC TC 360
ISN 0325 WRITE(64351)MCNT2
ISN 0326 351 FORMAT(////T15,%THE AXIAL COMPRESSIVE LCAD EXCEEDS 0.67*CRITICAL B
LUCKLING LOAC®,l14,* TIMES. THE SUPPORTS ARE:'/)
ISN 0327 WRITE(64342) (NCNT2(1),1=1,MCNT2)
ISN 0328 360 WRITE(€,361)
1SN 0329 361 FCRMAT('1%////T15,9"HE FOLLOWING TABLE LISTS BENDING STRESSES DUE
1TC MCMENTS ABCUT THE WEAK AXIS'/)
_Isk-oidn . - CWRITE(6,311)
ISN 0331 CC 370 I=1,NSUP

s TEYELY
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ISN 0332
ISN 0333
[SN 0334
[SN 0335
ISN 0336

ISN 0337
ISN 0338
ISN 0339

ISN 0340

ISN 0341
ISN 0342

CISN 0343

ISN 0383

369
370

371

379
3e0
381

382

386

385

BRE i

400

403

2 CREATER THAN 0.15 ANC EQUATICNS 19 AND 2C WERE"® LSED'/)

J=NCNT(I,1)

PAGE

CC 269 J=1,NCOM

oos

WRITE(6,312) 144,y (BENCW(I,Jy#),M=1,4)
CCNTIANUE .
WRITE(€,371) A e

FORMAT(*1%////T15,'THE FCLLIWING TABLE LISTS BENDING STRESSES DUE
1TC MOMENTS ABCUT TFHE STRCNG AXIS'/)

WRITE(6,311) . S A
CC 380 I=1,NSUP
CC 379 J=1,NCOM

HRIIE(61312)ley(BENCS(‘lJ:“)'M=1|4) S

CCNTINUE

FORWAY(///T15, *SUPPCRT CLS TERNM 1 TERM 2 TERVM 3 .

1 “FCIpL LIMITY/) s ek -
FORMAT(TL7413,724413,T29yF10:45T41+F1l0.4,T53,F10.49T65,F10.4,T77,

1F10.4)

WRITE(6,386) ) e o
FCRMAT(*L*////T15,'CCVMBINED STRESS - CCNMPRESSIVE - EQUAT[ON 21 USE

ID*//T15,*ASTERISKS INCICATE WHERE THE CCMPRESSIVE STRESS RATIO WAS

WRITE(6,4381)
DC 4CO0 I=1,NSUP
CC 290 J=1,NCOM - ooy s s

IF(CCMPS(I4Jy4).CT.0.15)G0 TO 385
hRITE(6|382)lthCCVPS(lev‘)1EENDH([0J,4)cBENCS(I J'4)|TOTC(l J)e
1CSL X ¥ e k .t i e

GC 1C 390 i
WRITE(64382)1,J,TCTC(I4J),TOTC(I,J),TOTC(IoJ),TOTC(I,J),CSL
CCNTINLE \ . e AR S g e o

CCNTINUE
IF(FCNT3.EC.O0)GC TC 410
WRITE(6,4C3)MCNT3

FORMAT(////T15,*THE COMBINED STRESS TERMS EXCEEDED 1.0°,15,' TIMES
1. THE SUPPORTS ARE: ¢/)
WRITE(6,342) (NCT3(1),1=1,MCNT3)

" IF(MCNT1.EQ.0)GO TO SCC

WRITE(6,401)
FCRMAT('1%////T15,'CCVRINEC STRESS - COMPRESSIVE - EQUATION 19°%/)

WRITE(6,381)
CC 420 I=1,MCNT1

K=NCNT(1,2)
WRITE(€E4382)J,KyCOMPS{JsKy4),7219(J,K)T31G(JyK),T19C(J4K),CSL
CCNTINUE

WRITE(E,421)
FORMAT(*1'////T15,'CCMBINEC STRESS - COMPRESSIVE - EQUATICN 20°'/)
WRITE(G,381)

DC 450 [=1,MCNT1
J=NCRTI(I,1)
K=NCNT([,2)

WRITE(64382)JyKsTL20(JyK)yEENCWIJyKy4)BENDS(JsKy4),T20C(J,K),CSL
CCNTINUE

WRITE(E,501)

FCRMAT(*1*////T15, *CCVBINEL STRESS - TENSION - EQUATION 2C USED'/)
WRITE(E,381)

CC £50 I=1,NSUP

CC 540 J=1,NCCM
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! : PAGE 009

ISN 0384 540 WRITF(64,382)1,J,T12CT(I,J),BENDh(I4J44) BENCS(I,J44),TCTT(I,J),CSL % DRt e

ISN 0385 550 CONTINUE
ISN 0386 IF(MCNT4L.EC.D)IGC TC 2CCCO

-ISN 0388 WRITE(6,403)MCNT4 e S T ST

' ISN 0289 WRITE(6,342)(NCT4(I),1=1,MCNT4)
! ISN 0290 2CC00 SsTOP
ISN 0391 . END

| .
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APPENDIX D
MICROFICHE COPIES OF COMPUTER OUTPUT
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