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SUMMARY

A stress analysis was performed on the LOFT Pressurizer Pressure Relief System
to determine if it met the requirements of the ASME Boiler and Pressure Vessel
Code, Section III, 1974 Edition, for Class 1 and Class 2 components. Deadweight,
therma] expansion, seismic, design LOCE, and LOCA loads were considered. The
results of this analysis indicate that the LOFT pressurizer pressure relief
system will comply with Code specifications provided modifications are made to
the hanger support configuration and one small section of pipe. The recommended
changes are listed below. Note that some of these hangers were previously re-
quired based upon an analysis which subjected this same piping system to a
reduced LOCE (20 millisecond valve opening). This previous analysis was re-
ported in LTR 1144-22, Rev. 1[7],

This report will not cover the dynamic effects of relief valve operation. This
omission is explained in the body of the report. :

RECOMMENDATIONS

1. Addition of Snubbers as per letter HIK-12-75, LOFT Pipe Hanger Requirementé
on Main Feed Main Steam Pressurizer and ECC Systems.

2. The 1/2" Line 1/2"-PCS- 10 between the tee and CVP- 136-19 must be 1ncreased
in d1ameter to 1.050 inches (0.D. of nominal 3/4" pipe).

3. Mod1f1cat1on of Unibals and flat bars as per letter Muff-2-76, Required

Change of Flat Bar Hangers and Un1ba1s on Pressure Relief and Pressurizing
Piping.

ii
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LOFT PRESSURIZER PRESSURE RELIEF PIPING SYSTEM
STRESS ANALYSIS AND FATIGUE LIFE REPORT

I. INTRODUCTION

The stress ana]ySis of the LOFT Pressurizer Pressure Relief Pipinngys-

tem considers the effects of deadweight, thermal expansion, safe shutdown

 earthquake (SSE), operating basis earthquake (OBE), loss-of-coolant accident

(LOCA), and 1qss-of—coolént experiment (LOCE).  The LOFT pressurizer, pres-
éure relief system, as anaiyzed in this report, consists of portions of the
primary coolant pressurizer, the primary coolant preséure relief, the primary
coolant sahpling, and blowdown vents and drains systems. Seven different
sizes of pipe are present in this system. They are: 1/2-inch Schedule 160,
3/4-inch Schedule 160, 1-inch Schedule 160, 1—1/2;inch Schedule 40, 2-inch
Schédu]e 40, 2-1/2-inch Schedule 160, and 4-inch Schedule 160. The piping in
this system is both Class 1 and Class 2. A]so,vsome lines ofigina]]y desig-

nated Class 1 have been analyzed as Class 2 due to modification of Section III

of the ASME Boiler and Pressure Vessel Code[l] (seelNB-3630).

The purpose of the analysis was to determine the hanger support configura-
tion necessary for the piping to conform to the requirements of Subsection NC-
3600 (Class 2 piping) and Subsection NB-3600 (Class. 1 piping) of thelASME
Code[l]. In addftion, the hangers (spring, unibal, snubber, rigid strut, and
sway brace) were analyzed in accordance with the allowable stress limits set

forth in the ‘AISC Manual[g] or the allowable load limits as spec1f1ed by the

'manufacturer whichever was appropr1ate

The operat1ng and design conditions used in this analysis are given in
Table I. These values were listed in the Line Designation Tab]e[3]. The

stress free temperature for the pipe line was equal to 70CF.



Line

1/2-PCS-10
1/2-PC-22
3/4-PC-22
3/4-PCV-14
1-PC-40
1-1/2-PCV-41
1-PC-12
3/4-PC-13
1-PC-11
1-PC-53
2£1/2-PC-17
1-1/2-PC-48
2-PCV-43
4-BS-19

TABLE I

OPERATING AND DESIGN CONDITIONS

Pressgre
si
2250
2250
2250
2250
2250
Ambient
2250
2250
2250
2250
2250
2250
Ambient
300

Operating

Temperature
OF

653
653
653
653
653
Ambient
560
560
410
543
680
668
Ambient
350

Pressure

S

2500
2500
2500
2500
2500
300
2500
2500

- 2500
2500
2500

- 250
- 300
350

LTR 1144-26

Design

Temperature

oF
683
683
683
683
680
450
680
680
680
650
680
680
450
400

The mechanical effect of relief valve discharge has been omitted from

the stress analysis of this system. The Class 1 portion of this system is

very heavily restrained in the vicinity of the relief valves so that the

mechanical loads are not transmitted to the remaining Class 1 portions.

The thermal transient effect of the relief valve discharge is included in

the Class 1 analysis and it is very significant. The Class 2 portion of

this system has been analyzed by Electric Boat and their analysis appears

essentially correct.

Branch upon request.

This analysis is available from the Applied Mechanics

ol

B
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II. METHOD OF ANALYSIS

SAP Iv[h], a structural analysis program for the static and dynamic
response of linear systems was used to determine the forces and moments in
the pipe and in the hangers supporting the piping. Deadweight and thermal
values were obtained using the static method of analysis. The seismic and
LOCE forces and moments were acquired using the response spectrum method
of dynamic analysis. Further information regarding the capability of SAP IV,
or the theoretical basis of SAP IV analytical procedures, can be obtained

from Reference 4.

1. COMPUTER MODEL

Figures 1, 2, 3, and 4 illustrate the computer models used for input into
the SAP IV program. These Figures show the node locations on the models. Ele-
ment numbers may be obtained by utilizing the sample SAP IV computer input
(Appendix A). For modeling purposes, pipe elements were used to simulate pipe,
fittings, and valves.

The LOFT pressurizer, pressure relief system is a very large system in
terms of a computer model. So that a computer model could be generated which
was more in line with the computing capabilities at the INEL, the piping sys-
tem was broken into three models. The points at which the system was divided
(broken) were chosen by physical characteristics, so that the three sub-models
were not divided by functional criteria. The three sub-models were designated
red, blue, and black. A1l computer runs were made on this basis. Drawings

of each of the three sub-models are included in Appendix A.

2. COMPUTER RUNS

The pressurizer, pressure relief system was analyzed for the effects of

deadweight, various thermal runs at appropriate temperatures, SSE seismic,
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and design LOCE. By definition, SSE stress values are twice the OBE stress
values so that only SSE computer analysis was performed. The response of

the system to the LOCE was greater than for LOCA so that LOCE values were
used in place of LOCA values. Figure 5 illustrates the Mobile Test Assembly
(MTA) seismic response spectrum and Figure 6 shows the MTA LOCE response spec-

trum.

3. ASME CODE SECTION III PIPING ANALYSIS

For the purposes of this piping analysis, OBE and LOCE loads were con-
sidered to be design, normal, and upset conditions. SSE was considered to
be an emergency condition and the faulted condition consisted of LOCE (LOCA)
plus SSE.

3.1 Class 2 Piping Portions

A "Class 2" analysis calls for the combination of the various moments
produced by the different loading conditions. When the stress levels pro-
duced by the various loading conditions were acceptable, a computer program
called INEL PIPE 11[8] was used to combine the moments iq the proper way.
Appendix C lists the tapes with the individual moment results for each load-
ing conditions and Appendix D shows the output from INEL PIPE II. Also, a
1isting of INEL PIPE II is included in this report.

The highest stress calculated in the total system is 39,026 psi for the
"i" end of element 29 in the "Blue model". This is an Equation (11) stress
and the allowable value is 44,375 psi.

3.2 Class 1 Piping Portions

INELPIPE[9], a computer code developed at the INEL, was used to analyze
the Class 1 portion of the pressurizer, pressure relief line. This program
performs a maximum total stress range check for all possible load cases and
an individual stress range calculation, assuring compliance with Subsection

NB-3600 of the ASME Code!ll.
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~. INELPIPE requires the specification of various load sets which reflects

the changes in load conditions that the piping experiences. The load sets

agreed upon for the pressurizer, pressure relief system (in cooperation with

" N. E. Pace of Thermal Analysis) are as follows:

(1)

(3)

(5)

700 - 655° step 370 cycles (21 cycles)

(a) Null Case - Zero pressure and moments

(b)  6559F thermal moments and opératihg,pressure and'appropriate

AT's
Heatup-Cooldown 1500 cyc]eé (370 cycles)

(a) Null Case - Zero pressure.and moments
(b) -655°F thermal moments and operating pressure

1159 step 1500 cycles

(a) 540 thermal moments
(b) ~ 655 thermal moments and appropriate aT's

LOCE thermal 26 cycles

. (a) Zero moments and zero pressure rangé plus temperature

gradient .

LOCE mechanical 260 cycles

(a) Positive LOCE moments_and operating pressure
(b) Negative LOCE moments and operating pressure

OBE

(a) . Positive OBEVmoments and operating pressure

- (b) Negative OBE moments and operating pressure.

The AT's all came from Reference 5. Appendix B lists all of the moment

input data_generafed by SAP IV computer runs. Appendix D contains a micro-

fiche listing of the INELPIPE run and a paper copy of the INEL pipe analysis

of a component.

- ' In compliancé with NB-3630(d)(1), Class 1 Piping Systems, 1-1/2 inches

nominal 0.D. or Tess may be analyzed as Class 2. This significantly reduces

the amount of Class 1 analysis done. The areas receiving Class 1 analysis

1
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are the pressure relief line from the pressurizer to the relief valves and
" the weld conpecting the spray line to the spkay piping.

The tee in the pressure relief line has the highest usage factor in the
system (.9941 allowable 1.0). This tee is in compliance with ASME Code re-

qu1reménts only for the number of transients specified in Appendix D.

- 4. HANGER ANALYSIS

Hangers for Class 1 and Class 2 piping must meet the same design require-
ments. Appendix E contains the analysis procedure used for all of the hangers
required on the pipe line. Spring hangers, snubbers, rigid struts, and sway
braces must have imposed loads less than those specified as design maximums.
Unibals must meet the allowable stress 1limits for axial tension loads as

specified in the AISC Manua1[2].

12
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ITI. RESULTS AND CONCLUSIONS

1. CLASS 2 PIPING

The analysis of the initial désign indicated that the Class 2 portions
of the system were over-stressed. When this was discovered, various hangers‘
and/or restraints were added to the system to alleviate this problem (see
‘Ira K. Hall letter, HIK-12-75, "LOFT Pipe Hanger Requirements on Main Feed
Main Steam Pressurizer aﬁd ECC Systems"). Figure 1 shows hangé}s and re-
strafﬁts 1niti§11y on the system. With the addition of these hangers and
restra%nts, fhe Class 2 portion of this.system meets requirements of the

ASME Code.

2. CLASS 1 PIPING

. The analysis of the Class 1 portions of the initial system indicated
that Vafﬁous segments of the system were overstressed. After additional
hangers and/or restraints were added at specific points, the sfregses were
reduced to within allowable limits. |

Alsq, certain components were not able to comply with the fatigue 1ife
requirements of the Design Spetification and the Code. Appendix D contains

a Table of the permissible number of transients,

13
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In

IV. COMPUTER CODE CONTROL

In order fo conform with recent DOE-ID requests for computer configura-
tion control, Appendix F contains microfiche l1istings or paper copies of the

computer codes used for this ana]ysis.' A1l codes listed have not been placed
under control. |

14
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APPENDIX A
SAMPLE SAP IV COMPUTER INPUT
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APPENDIX A

This Appendix shows sample input for the SAP IV program:
A) Sample Black Model Input
' B) Sample Red Model Input
C) . Sample Blue Model Input.
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A. SAMPLE INPUT
"~ BLACK MODEL. -

:A-l :



' ¢ 1 2 4 5 25 7 8 )
. 123545678931234567890123455789012345678901234567890123456709012345678901234567890 /
-
s\ )
({1 BLACK N
: 2 196 1 1 1
3 1 1 1 1 1 1 1 108.000 87.900 78.000 0.9
. 4 2 [ ] 0 C 0 (1} 105.000) 87.099 78.003 0.9
. 5 3 0 0 0 0 0 o 105.0C0 91.C00 78.0C0 0.9
. 6 4 0 (v} 0 0 0 (1] 105.000 100.590 78.000 0.9
. 7 5 0 o 0 0 0 4] 105,000 110.320 T78.000 0.7
. 8 6 0 c 0 0 0 (4] 105.000 120.000 78.000 0.0
: 9 7 0 ] 0 0 0 0 105.000 126.3900 718.000 0.2
- 10 8 0 C 0 4] 0 0 105.000 131.7590 78.000 0.9 -
. 11 9 1] ¢ 0 <] 0 0 105.000 134.930 8d.250 0.0
12 10 0 0 0 0 0 0 105.000 134.0C0 85.502 0.9
- 13 i1~ — 0 (4] 0 0 0 0 TT105.000  141.500° 93,009 0.9 -
. 14 12 ) C 0 n 0 0 105.000 169.090 93,009 0.2
. 15 13 1 0 0 0 1¢5.000 180.220 93.900 0.9 -
“ i6 14 0 ¢ 4} 0 0 (] 105.0007 182.2590° 90.750° 0.9 T
- 17 15 V] c 0 0 ) a 105.000 182.259 86.000 0.9
- 18 16 1 0 1 o] 0 0 105.000 182.25Q 82.500 0.0
" 19 i?7 0 s J 0 0 0 105,099 189.750 " 75.000 0.0 -
- 20 18 0 0 105.002 208.90) 75.009 9.9
: 21 19 0 » b} 0 0. ¢ 165.000 215.000 75.000 0.9
= 22 29 0 b 2 0 0 0 105.000" 240.0007  15.000 0.9 I
- 23 21 0 (:] J 0 0 0 105.000 265.700 75.000 0.0
N 24 22 0 ¢ L 0 o] 0 105.000 292.375 75.000 0.0
228 2370 T 0 0 0 0 110.087 7 299.8757 69.489 0.0 -
. 26 24 0 1 0 0 o "] 112.591 299.875 66.776 0.9
=27 25 0 c oo 0 e 115.306  299.875 64,124 0.9
- 28 26 0 0 07 T 070 0712045467 299.875 T 62.000 0.0 i
I 29 27 0 0 [} 0 0 0 133.000  259.87S 62.000 2.0
~{s 30 28 1 1 1 0 (¢] 0 135.500 299.875 62.000
oY) 31 29 T138.500 T 299.875 62.000 0.0 — -
- 32 30 1 1 1 142.750 299.875 $0.002 0.0
s 33 31 1 1 1 0 0 154.75) 299.87S 62.000 0.2
3% 32 X 1 1 159,039 7 299.875 84.00) 0.0 -
. 35 33 0 0 168,000 299.875 62.000 0.9 :
36 34 be] o 0 0 0 175.563  299.875 75.000 0.0 '
37 3% 0T 0T 0T 0T 174406377 299.875 T 844000 0.2 B :
. 38 36 0 0 o 0 0 0 175.563  299.875 69.000 0.0
- 39 37 b] 0 v} ] o 0 175.563 299.875 €1.000 0.0
- 4“5 38 v} CT™ 0" 0 T 0T T 0T 175.563 7 299.875 T 84.009) 9.2
41 39 [s3 0 0 0 175.563 299,875 63.500 0.9
| 42 4) 0 0 Q 0 0 0 175.563  299.875 78.009 0.0
, %3 41" (s R + (R « B+ 0 T175.5637 299.875 7 B83.000 0.3
. 44 42 [} c ] 0 0 0 177.063 299.875 62.000 0.0 -
. 45 43 ] G 0 o] Q0 0 175.563  299.875 85.000 0.0 —
N Y'Y T4 OUTT0 T 0 70 TT 0 T175.56377°299.8757 797,000 0.0 -
47 45 0 0 (1] o] 0 0 175.563  299.875 108.0092 0.0 —
- 48 46 0 0 (1] 0 0 4] 175.563 299.875 113.000 0.0 —
T4 TTRTTT 8T €T 0 " T0TTT 0 TT179.0637 299,875 7 62.009 0.0 — T
S0 48 (4 0 (4] 175.563  298.375 114,509 0.2 —
. 51 49 1 1 1 1 1 1 175.563  296.125 114.500 0.0 -
T8 T TS T LT L T YT OTTTTOTT 0 1814313777 299,875 T 62.000 T T 0.0 T T T T
53 51 1 1 1. 186.313  324.975 76.500 0.2 -3
. 54 52 0 188.313  299.875 62.000 0.0 Cs
" -1 Ik S « R - 07T 0T T 0T 1944193 T 2994875 6250000 "7 0.0 T e
& z 1 2 3 4 S 6 8
123456784212345678901234567890T1Z34567830T2345678501234567890T23455678901234547890



A 1. e g

)
(7 g 1 2 ' 3 4 8 v, 7 8
1234567890123456789012345678901234567890123456789012345678%612345678901234567890
. ;
€ ¥ . = P ’ ———. . .
.( 56 54 0 3 4] 0 0 0 157.943 298.128 65,318 0.9 s
: 57 55 (4} (] 0 0 0 0 197.943 295.938 . 69,500 0.0
) 58 56 0 C Q 0 ¥] 0 197.943 293.743 73.680 0.2
1] 57 ) [ 0 0 0 4} 194.193 252.000 77.000 0.9 -
. 60 58 o] 1 0 0 0 0 184,000 292.830 77.C00 0.9
. 61 59 0 ¢ 0 0 0 0 170.875 292.000 77.000 0.2
Y 67 4] C 0 0 [} 167.125" 288,250 77.000 0.9 T
. 63 61 4} 0 0 0 0 167.125 283,00 17.0G60 0.0
. 64 62 167.125 273,300 77.000 0.2
. 65 63 [} [} C 0 [¢] 0 167.125 263.009 17.000 0.3
66 64 0 0 0 o 0 167.125 2584250 77.000 0.0
67 65 1 0 1 0 0 0 167.125  246.009 77.000 0.9
, 68 €6 0 ¢ [4] 0 0 0 167.125 236.900 17.000 9.
69 67 0 c 0 ¢ 0 V] 167.125 231.090 77.000 0.9
. 70 68 0 C 0 0 0 0 167,125 228,039 77.000 0.2
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=] 408 15¢ 157 156 1 3 0. 0. 0. 0. 0. 0
~| 409 157 159 teC 1 3 0. 0. 0. 0. 0. 0
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‘ )369678931234567§901234567893123456789012365678901236 $9012345678901234567890 )
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R 1. RED, REC. _REC .. _ ___  _._. ... . . ;
£ 2 164 1 1 . 11
M 3 1 0 6 0 0 9 0 116.5€0 209.25C -81.5C9 0.0
' 4 2 2 € A O 9. 0 113,533 __261.400__ -74.009 0.2
. 5 3 ¢ c 6 ¢ 3 0 114,540 213.3)3  -77.750 0.9 ,
M- 6 4 1 C 1 : ¢ 0 116.502  251.000 -74.300 0.9
. 7 S50 0 9 G d__0 113.532 _201.503 _ _-€1,500 0.3 i
' e 6 3 ¢ 9 ¢ % € 112,530 271.793  -74,000 0.9 - :
. 9 T3 ¢ ¢ G € 112.50¢  213.933 =75.535 0.0
. 1c B__ & @6 9 0 0__110.500___245.C33 __ ~74.000 9.5
. 11 9 3 0 112,502  208.125 ~=74.009 0.9
. 12 v 3 € 11,502  198.333  -81.5)) 0.5
5 13 w0 o0 9 S 2 0. 110.5¢)  211.503 _ -74.000 0.9 e
: 14 12 TG 30 0 € 11)2.503 281.L03 =74.0%) 0.9
15 13 t 1 o) 3¢ 113.503 223.875 -46.30) 0.1
' 16 14 ¢ @ _ 0 _ G _C_ 115.5CC __ 240.%03 _ -74.005 __ 0.9 . e
: 17 15 ¢ ¢ 3 0 0 9 112.533  213.300 -74.GCu 0.
X 18 16 T C 6 0 3 0 113.597  291.030  -74.00) 0.2
- 19 \__ ¢ 9 €5 0_.117.523 _ 214.530  ~74.000 0.9 — .
2¢ 18 5 e 9 9 ) 0 111.503 19G.750 -€1.500 0.3
- 21 19 ¢ 8 0 9 0 113567 203.875 -74.300 0.9
. 22 24 9 C 9 Q3 € 110.503_ 232.600___-74.90% 0. e ~
g 23 21 0 0 9 0 3 € 110.509 188.500 -74.0%0 0.0
» 24 22 9 €6 0 0 O 0 11).509 301.300 =-74.0C0 0.3
. 25 23 S Q. 0. €. _0.__.0___113.504 _ 193.303  _~74.09) 0.9 e
> 26 24 @ ¢ 6 0 9 0 113.50C  187.€06 -77.750 9.9 -
' 27 25 S € 9 90 U 0 110.5)) 216.C00 -74.3C0 n.n
28 260 ¢ 0 3 9 0 _110.5)) _ 222.990 ___-74.00) 0.2
- 29 21 & ¢ 9 ¢ & € 113.5C9 377.00C -74.CCO 0.) :
- 3c 28 9 0 0 0 0 1179.503 313.250 -74.003 0.9 i
- 31 _ 29__ ¢ e @ 0___H__ 6 __113.597 _217.500 _ -74.09) 8.0 '
TP 32 37 ¢ ¢ $ 0 3 ¢ 112.595 T 187.303  -75.530 0.9 - -
L 13 31 s 0 6 0 ¢ 115.500  318.251 -65.C00 0.0
" iy 34 32 1 5. Q00 11J.59)_"313.25)___-46.000 .
- 35 33 ¢ 6 8 C 2 € 112.88)  216.370° -74.000 0.9 ‘
- 3¢ 34 0 9 0 0 0 118.003 216.000 =74.CC0 -
- 37 35 __ ¢___ ¢ .0 S___ 90 _.110.50) __318.250 _=-36.00Q 9.9
' 38 26 A AT e S T8 115,560 187,898 ~74.00) 0.
. 39 -37 5 € 23 0 5 @ 116,505  318.25) -26,009 0.0
. 49 38 R S 0 S __11J.523__ 318,250 _ ~16.00% 9.9 :
- 41 29 1 1 1 1 1 17 196.380 320.253 94,534 0.9 t
42 4, 2 C 0 & ¢ 0 113.593 318.253  -6.009 0.9 {
43, 4 € C 9 9 U 0_ _123.000_ 211.085__-74.006 9.7 -
o 44 42 £ ¢ 9 39 97T113.50)77 185.5397 T<74.006 0.9 -
- s 43 % ¢ ¢ ¢ <0 112.521 318.25) 4.99) 0.2 ]
-1 46 244 L 60 0 0. _ € _115.533 _ 318.250 $.002 0.0 —_
- 41 45 ¢ ¢ 9 0 0 0 196.383  374.25) 7 94.500C 0.3 =
48 46 4 C 3 C ¢ G 123,933 196.0)) =74.0C3 0.) o~
. 49___ 47 0 G 9 3 & 9 __113.503 _ 182.52) __-74.009 0.9 h_
b 5¢ 46 < 1 1 ¢ T 0T e T 1154500 7 318,250 14.60C 0.3 .
. 1 49§ € 6 0 d 0 113.503 318.253  22.300 0.3 n
P __S2 ___ _.5) 3 € .C _C__ % € 123.001  177.571  -74.060. 0.3 _ 9
P! 53 51 | z ) 4 J 2 196,385 307.182. 7 64.500= 0.3 T T oTmmTmr T o N =L
i 54 sz ¢ 1 € 6 9 0 113.50)  318.725) 30.000 0.9 -
S 53 N « e ¢ 3¢ 112.502  181.603  =74.900 0.0
) ‘. 1 2 3 4 5 ¢ 7 8 ¢
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S e D T S 123,60y 167.429  -¢8,333 9.9 o . e
' € 175.503 307,189 89,535 9.3 - ;
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. s ____109.50qﬂ__13&.5co__,—74.oco * 9.9 : _
b ¢ g 9 b) 0 103.005 36,502 =74.00) 0.3 -
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—B4 L ¢ ¢ 1.0 _0__1co.005 136,50 -74.200 0.2 o
d 3 < 0 3 0 b 99.00J  136.5C9 -74,0C3 0.0
1 3 96.09)  136.59) -74.00) 0.7
4 g 1 0 o 9 [ nsl!sog__“lzs.scq___:z«.ooq 0.9 : =
9 1 0 b) 0 0 86.500 131,503 ~74.093 0.5 - i
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9 D] 32 J qnnnhee.soq‘_‘)cs.xzs“,‘-74.000_ 7.0 . . .
i . Q ¢ 86.500  1n7.p75 -46.90¢C 0.3
$2 v ¢ 0 9 ) c 86.539 91361 -74,30) 0.2
9s 53 € _§Q,50Q___”88,82@N__774.694 2.2
I 96 54 11J.520  "160.505 -105.875 )
97 S5 ' A ] a 86.5C¢ 67.459  -g7,294 0.3 : : - i
98 S6____ & ¢ ___g____g_n__g"___g___ 86.502 65.300_“"791.602___ 0.2 o - S
] 99 37 9 [ 86,503 €5.200 -i{31.6n5 0.3 , -] '
! 100 S8 c ¢ 4 : 5 o 86.5¢0 €5.202 -112,.507 0.9 ' —
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|1t . L;g____m__._m_§.___ 80990009 159,390 .~119.875 040 4 .
155 1, < 3 ¢ z 2 I $9.302 " 157.599 -119.875 2.3 _ """““"'“‘“‘T“
136 174 1 1 1 1 1 1 $9.C00  150.s55¢ ~-110.875 2.9 - N e
107 _ 5@31;562.556f.2566,O560{}SQQtQSQO.0569.0560.9560.6560.3563.0560,056010560.0560.0 _____ ~ o
108 553.356:.DSéC.CSéC.0566.3560.0560.0560.3560.i560.0560.0560.0560.0560.0560.0569.0‘ T T
109 56).4560.?560.05&0.0560.0560.0560.0560.0560.0560.0560.0569.0560.0560.0560.0569.3
__~_llg__~”_5§Q,)2§2QQSQ?,CSﬁQ.056Q.Q56Q.9560.0i60{0560.0560.0568.0560.9560.0560.Q560.0560.0“._ . ,
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te 135 3 2.5%% 1.253. L4405 . __VALVE mOODY 3 e
: 136 11 4. 1.9CJ 3.739 RV VALVE CPERAT TTUTTTTTE |
137 12 4, 1.67: 2.54 Se4 VALVE CPERAT e
; 138 13 4, 1.9%2 6,399 18_ VALVE__ OPERAY ‘.
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- I 142 15 .1 N | <091 FICTITIOUS MEMBER .
14l o — — . N
= 142 T b
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. 144 | P50 ;..
145 [
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—.-la7 _2_ 36 ___ 3¢ 1 2 Je Q. Qe 0. De by .
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149 ‘QB 2(’ 18 1 3 0. 0- 0- C. Oo C N
. 157 3.75 110.5%)  187.90¢  -81,599
151 5 18 1¢ 1 3 Ceo 0. J. 2. 0. 0 - N
152 & 1o 5 1 3 Ce 0. 0. C. Je 0 -~ -
_ 153 1 ___s 1 1 3 Q. 9. 3, 0. 0. 9 ot .
154 en 1 2 1 3 e 0. 9. U Ue [ - -
155 <75 - 11745320  213.60C -81.509 - X
15¢ S 3 7 1 3 O T 2. Ce 0. 0. + N
157 1: 7 1< 1 3 Je 0- 0- 0. Je h) Sy .
156 11 15 21 1 3 C. . Oe 0. 0. 0 N
... 18§ 12 3322 1 2 Je_ 2. Qe 0. Ge 0 . Y A
16 13 Z3 1§ 1 2 S 0. 0. 0. N, ] o i
161 14 13 12 1 2 Ce Q. e C. 0. (]
. 1e2 15 13 9 112 Q. Q. 9. g. 0. 0 e
163 16 13 ll l 2 Uo 0. 0. 0- Oo O B
164 17 1117 1 2 C. 0. u. 9. 0. 0 )
. 1é5 18 1721 1 2 C. a, 0. 0. 0. C -
4 ] 2 3 4 5 6 7 8 l
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Lo leq 36 a5 27 1 2 Oe 9. D bR 24 0 .
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1189 41 . 44 48 1 2 C. 0. 2. 0. 0. 0 -
. 1GC 42 48 4§ 1 2 Ce . Do __ . .C. O 0. e
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APPENDIX B

LTR 1144-26

This Appendix contains the moments which were used in the analysis. These

moments were generated by the various SAP IV runs:

A)

Black Model

(4)

(1) Dead weight moments

(2) Thermal expansions moments
(3) LOCE moments

(4) Seismic moments.

‘Red Model

(1) Dead weight moments

(2) Thermal expansion moments
(3) LOCE moments

(4) Seismic moments.

Blue Model

(1) Dead weight moments

(2)  Thermal expansion moments
(3) LOCE moments

Seismic moments.
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PIPE FCRCES ANC MCHMENTS
ELEVMENT ELEFENT  LOAG STATION AXTAL Y-AXIS 2-AX1S TORSIONAL Y-AX1S
¢\ NUMBER TYPE___ CASE L _FCRCE __ SHEAR SHEAR MOMENT MOMENT
e - - A
’: 1]  TANGENT 1 ENC-1 -C.267 18.826 2324 62.45 -8.22
, ___ENC=J - -C.261_ _17.626 20394 62445 ~1430
'.
e 2 TANGEANT 1 ENC-1 17.626 ~2.304 0.267 -1.390 -6.98
- ENC-J 164026 _=2.38% 9,267 Sl30 _ -5.91
", 3 VTANGEMT 1 ENC~1 16.326 ~2.304 0.267 -1.30 ~5.91
i ENC-J 12,426 -2.304 0.267 -1.30 -3.51
[ﬁ 4  TANGENT 1 ENC-T 12.426 -2.304 0.267 -1.39 -3.51
L e ENC=3 B.426 _ -2.304 _ 0.267 _ =l.30 ~0.83
i" 5  TANGENT 1 ENC~1 8.426 -2.304 Ge267 -1.39 -0.83
[ L ENC-J 4,426 -2.304 o267 -1.30 1.84
) S— e . 4 - e JCe308_ Le2bI - -
L :
o 6 TANGENT 1 ENC-1 4,426 -2.304 J.267 -1430 1.864
}w S . ENC"J_ L 2.026 “__.__‘__tZA-?OQ‘--_ R __.q- 267 —_— A‘lo 30 . 306‘0
[
[ 7  TANGENT 1 ENC-1 2.226 -2.304 D.267 -1.3) 3,44
- } . ENC-J _ -C.274 ~2.304 0,267 -1.30 4.97
I . A S X JUS. o = —
l’ 8 REND 1 ENC-1 -0.274 -2.304 0.267 -1.30 4.97
| ~ CENTZIR -2.323 ~0.936 J.267 2.77 4.86
i‘i ENC-J =2.3C4 7T T 1.687 7T 7 04261 TTTTTTT 5,87 T 1.90
|- D o raneear 1 ENcel -2.3C4 _ =1.687 -0.267 5.57 -1.90
- §) ENC-J -2.3C4 123,787 TUL0.267 T 77 5,57 -3,31
}- 10 EENC 1 ENC-1 -2.304 -3.787 ~0.267 5.57 -3,31
P T TTTCENTER T 77T -5,873 T TTL2,718T ~0.267 T le27TTTT T=1,79
b ENC-J -8.500 2.3%4 -0.267 -5.31 -7.58
iQ TT TANGENT 7 717 TTENC-1T T TTTULE.500 T T-2.304 TT0L261T T T =5,3177T7 777 1,58
is : ENC-J -15.9¢0 -2.304 De267 -5,31 12.52
i TZTTANGENTY ~7 7T 1T ENC-I T Te15.9C0 T T TTTR2,304 7T TTT0,L,267 TTTTTTTTTA5,3Y T T 12,52
L END-J -23.96G0 -2.3%4 J.267 -5.31 17.86
el 13 TBERDTT 1T ENC-1TT T 114822 7T T 724304 ~J.267 ~5.31 T TTTTT-17.86
e CENTER 9.496 -6.238 -0.267 -16.56 -9.30
o ENC-J 243C4 -10.418 -3.267 ~18.46 4,71
[N i - Tt T e . - e - Tt T
fu 14 TANGENT 1 ENC-1 2.30% 10.418 Je267 -18.46 -4,71
o ENC=J 2,304  8.518  0.267 _-18.46 -3.44
. 15 TANGENT 1 ENC-1 2.3C4 8.518 0.267 ~18.46 -3.44
. L  ENC=J © 24304 T.118 04267 -1B.46 -2.51
; 16 BENC 1 ENC-1 -C.693 7.118 -3.806 -18.46 -2.51
CENTER 2.877 3.858 -0.8%56 -16.59 7.00
S T TR T R T T T T 2,406 D.693 T 20,806 T T -B.S5S 12.41
jo
i
(S e L

I-AXIS
MOMENT

. =53.24

_ -32.50_

6l.66
6.98

~62.45
-53.24

-32.50
_ ~9.46

-9.46
13.58

13.58
27.41

27.41
4J.66

40.66
43,84
43.23°

“030 23
| -28.83

-28.83
T -T7.90
-4.86

4,86
47.49
T 47.49
93.57

C T T =93,57 7 T

-89.75
-T74.16

T4.16
29.18

29.18
1.82

l1.82
-31.55

-43,93 T T



PIPE FCRCES ANC MOMENTS
ELEMENT ELEMENT  LOAD STATICN AX AL Y-AXIS Z-AXIS TORSTONAL Y-AXIS I-AXIS
a NUMBER _~ TYPE _ CASE i FORCE . SHE AR . SHEM} . __“____P"-OF‘ENI’ S _HOHENT MOMENT e e
f - — —
.
: 1T YANGENT 1 ENC-1 2.406 0.693 -0.806 -8.55 12.41 -43.93
i L _ ENC-J __-4.8S4 _ 0.693 -0.806 -8.55  =2.3) -56.58
. 18 TANGEANT 1 ENC-1 -4.894 2.693 -3.8G6 -8.55 -2.390 -56.58
. e ENC=J  =7.694 2,693 04806  =8,55  ~7.95 -61.43 B L
. 19 TANGEANTY 1 ENC-1 -7.654 0.693 -9.806 ~8.55 -7.95 -61.43
. : ENC-J =17.694_ _9.693 -0.806 -8.55  -28.11 -78.77 o
- 20  TANGENT 1 ENC-1 -17.654 0.693 -0.806 -8.55 -28,.11 -78.,77
. _ ENC-J _ -27.694 0.693 ~0.806  -B.55 -48.256 -96.10 e
. 21 TANGENT 1 ENC-1 -27.654 0.693 -9.8u6 -8.55 -48.26 -96.10
o ENC-J__ -38.644 0.693 -C.806 -8.55 =70.34  -115.08 L
22 BEND 1 ENC-1 -38.644 ~3.535 -2.166 -8.55 ~26.37 132.27
) CENTER ~31.491 26.492 -2.166 -29.45 -24.09 62.72
. TTTTUENC-Y T T 3,835 T T TTTR3,43567 0 =2e166 7T =42.62 U7 T =7.69 <153,54 0T oo - -
N 23 TANGENT 1 ENC-1 -3,535 ~43,356 24166 -42,63 7.69 153.54
Y Y S T Ta3,835 T T R444833 77T 2,166 242,63 TT15469 316434 77 7 7 - T
. 24 TANGENT 1 ENC-1 ~-3.418 17.284 2.346 -26.20 15.69 318.12
T T END-J T =3.418 7T 154766 T 24346777 ~26.20 7 264459 T T 266,40 T TTT T T o T
N 25 BENC 1 ENC-I _ =3.,407 2.362 -15.766 -25,02, _255.52 =24.59 )
u CENTER TTL2.265 3,472 ~14.606 64.T1 7 203,14 T -33.16
» ENC-J -C.788 4,070 ~13.446 128.67 124.07 ~44,23
TTTTTIE TTIANGENT T T T T RN T T-0.806 T T TI3.4467 TT%,067 T 128411 T44423 7T 124,657 T T T T T T T T e
= ENC-J -0.806 8.464 4.067 128.11 94.88 -11.78
. 2T TANGENT ~ 7 1 TTTENCTI TTTTTTTR0.806 T T B 464 4,067 128.11 T 94,88 -11.78
» ENC-J -0.806 T.464 4,067 128.11 105.0¢ -31.69
26 TTANGENT Tl T ENC-T T T T TS 67T T 26,914 T 240,478 T28e1l 7T TTTIG65.04 T 31,69
i ENC-J -5.6177 26,146 -4G.,478 128.11 ~16.39 -111.28
- T29 TVANGEANTY T ENC=T <41.026 31,137 0.575 0.00 <16.28 =137.00 -
- ENC-J -41.326 ~40.805 G575 0.00 0.00 0.00
- ;SD'_'TINCENY‘—’“I—"ENC'—I‘“—"“I.045 TTTT4,984 =T.002 =736 TTT=0L1D T TE9DLT2
- ENC-J 1.048 ~9.144 -0.002 -7.34 ~0.15 24,06
- -~
+[ 7 31 TANGENT 71 TTUENC-I TTTTTTT Q.0 70.912 =0.192 =0.00 T44307 T Te42 ’———‘;g"_
" ENC-J 0.9 ~73.258 ~34192 "=0,00 -0.09 -0.00 ot
o 32T TYANGENT T Y T ENC-T 04092 3,405 3357 TT=0.05" T—44464 " ‘22.65 b
" ' END-J 0.092 0.013 0.335 ~0.05 -0.00 0.02 -
- -
ST 33TUTANGEANT T 7T 1T ENCAT T 04348 T TTTT QL0137 TTTTTTTRL000 T T T 0600 T T T UT060) 0 T 006 T T T T T i e e e
v ENC-J 0.348 -0.010 G.000 0.00 0.00 0.03 ~nN
o P - e _ S e e e e e O
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PIPE FORCES AND MOMENTS )

ELEMENT ELEMENT  LOAD STATION AXIAL . Y-AX1S 2-AXIS TORS IONAL Y-AXIS 2-AX1S
<\ NUMBER TYPE  CASE FORCE SHEAR SHEAR MOMENT MOMENT MOMENY ).

{

. 34 TANGENT 1 ENC~T 0.092 -0.010 0.335 -0.03 0.00 0.01 W,
, ENC-J 0.092 -0.394 0.335 -0.03 0.50 9.31 :
: 35 TANGEAT 1 ENC-T 0.024 ~0.404 0.117 -0.31 '\ 0.50 -0.05 ‘
. ENC-J 0.024 -1.172 0117 -0.31 . 0.85 2.31 .
. 36 TANGENT 1 ENC~1 0.024 -1.172 0.117 -0.31 0.85 2.3 .
. ENC-J 0.024 -2.708 0.117 -0.31 1.55 13.95 .
- 37 TANGENT 1 ENC-1 C.C24 -2.708 0.117 ~0.31 1.55 13,95 .
" ENC-J 00024 "0.241’ 0.117 “0031 2.25 3".81 “
“ 38 TANGENT 1 END-1 0.024 44,244 O.117 -0.31 2.25 34.81 '
. ENC-J 0.024 -5.652 0.117 -0.31 2.90 62402 .
" 39 TANGENTY 1 ENC-1 -0.024 -5.652 -0.117 0.31 2.90 ~62.02 :
. END-J -0.624 -9.364 ~0.117 0.31 1.20 46.84 ’
. 40  TANGENT 1 ENC-T -0.024 -9.364 . =0e117 0.31 1.20 . 46.84 :
. END-J ~0.024 ~10.644 -0.117 0.31 0.62 96486 N
- 41 TANGENT 1 ENC-1 -0.024 ~10.644 -0.117 0.31 0.62 96.86 N
. END-J -0.024 -12.180 -0.117 0.31 -0.08 165.34 .
. 42  TANGENT 1 END-1 -C.024 -12.180 -0.117 0.31 -0.08 165.34 I
. ENC-J -0.024 -14.228 -8.117 0.31 -1.01 270.97 ;
. 43 TANGENT 1 END-1 -0.024 -14.228 -0.117 0.31 -1.01 270.97 .
- ENC-J -0.024 -17.044 ~0.117 0431 -2.30 442,96 :
- 44  TANGENT 1 ENC-1 -0.02% -17.044 -0.117 0.31 -2.30 442,96 .
. END-J -0.924 -18.324 -8.117 0431 -2.88 531.38 "
. 45 RENC 1 ENC-1 -0.024 18.324 0.117 0.31 2.88 -531.38
» _ CENTER 13.153 13.187 0.117 2.31 1.94 -550.98
» ENO=J 187527 0.024 0. 117 3206 =0.13 2559,23
. 46 TANGENT 1 ENC-1 18.927 -0.024 -0.117 3.06 0.13 559.23 :
- END-J 19.503 -0.024 D117 J.086 ~Uel3 559,29 E
. 47 TANGENT 1 ENC-1 ~0.360 0.010 0.000 -0.00 -0.00 0.02 ;
o ENC-J <0.350 -0.012 0.000 =0.00 0.00 0.05
. 48  TANGENT 1 ENC-1 -C.024 -0.012 0.359 0.05 0.00 0.00 :
- ENC=D -0.02% =0.524 05359 0.05 0:.72 0.5% -
. 49 TANGENT 1 ENC-1 -C.024 -0.524 0.359 0.05 0.72 0.54 ;
- ENC‘J -30324 °0.9ll 0.359 03‘05 153 2.16
. S0 TANGENT 1 END-1 254492 17.798 -1.005 0.09 29.55 -6.60 ;
. ENC=J =25.492 =18:246 ~1.005 .00 0.00 0.0 p
- *ﬂ;.
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rP 1 PE FORCES AND MCMENTS

ELEMENT ELEMENT LCAC STATICN AXTAL "Y-AX!S 2-AXIS TORSIONAL Y-AX1S 2~AX1S
cé%fNUHBER TYPE CASE FCRCE SHEAR SHEAR MOMENT MOMENT MOMENT
, 51 TANGENT 1 ENC-T° ~Q0.748 3.551 0.116 2.03 -13.88 28.14
s ENC-J -0.748 24347 0.116 203 -13.07 T«50
. 52 TANGENTY 1 END-1 -0.748 24347 0.116 2.03 -13.07 750
. ENC-J -0.748 1.335 0.116 2.03 © . ~12.39 -3.32
. 53 REND 1 END-1I -0, 748 =0.520 =1.236 2.03 2.83 12.51
. CENTER -C.729 00?28 -0.787 20?5 -2.09 12.77
» ENC-J =0.047 0.748 -3.335 =0.58 ~4.53 11,01
" 54  TANGENT 1 _END-I -C.047 0.339 Q.748 -0.61 -11.01 -4,53
o ENC-J C.33q -0.380 0,748 =0.61 -j7:18 =4.43
" 55 TANGENT 1 ENC-1 0.330 -0.380 0.748 -0.60 ;7.48 4443
“ . ENC-J 0. 708 -1.093 Q. 748 =-0.60 -31.95 ~0.9%
" 56 BEND 1 ENC-1 0.708 0.748 1,099 -0.60 ~0.94 3.95
" CENTER 1.196 -0.138 1.547 0.29 3.30 2.92
» ENC-~J 00748 -1e179 1.996 4440 6-86 ©.92
n Cp 27 TANGENT 1 ENC-1 0.748 -2315 -0.116 4,40 ‘1-17 B8.36
n I END-J 0.748 ~4,068 -0.116 4,40 =2.35 40489
» v& 58 TANGENT 1 ENC-1 0.748 2.944 -0.116 4,40 . =2.35 40.89
- END=-J 0. 748 0.687 =0.116 4.40 -3.88 17.06
» 59 EEND 1 -ENC~I Ce748 - =0.687 0,116 4.40 3.88 -17.06
» CENTER 0.401 -0.656 0.116 " 5498 -0.06 -15.06
= END-J C.326 ~0.748 0.116 4431 -3.97 -13.06
u 60 TANGENT 1 ENC-1 0326 Qe116 0.748 4.31 =-13.06 3.97
» ENC-J 1.229 0.116 0.748 4.31 -9.14 3.36
» 61  TANGENT 1 ENC-1 1.229 0.116 0748 4e31 -9.14 3.36
» ENC-J 2.949 O.116 0.748 4431 ~1.66 2420
) 62 TANGENT ENC-1 24949 0.116 0. 748 4,31 -1l.66 2420
» ENC-J 44669 0.116 G748 4.31 5.81 1.04
. 63  TANGENT 1 END-1 4,669 0.116" 0,748 4.31 5.81 1.06
a END-J 5486 0.116 0. 748 4.31 9.36 0.49
. 64 TANGENT 1 ENC-I 5.486 0.116 0.748 4.31 9.36 0.49
- ENC-J T«593 0{116 "0.748 4,31 18.52 ~0.94
“ 65 TANGENT 1 ENC~1 .7.593 -0.,053 =1.540 4.31 18.52. =094
- END-J 9.313 =0.,053 ~1.540 4.31 3.12 ~0.40
- 4 66 . TANGENT 1 ENC-1I 9.313 -0.053 ~1.540 4,31 3.12 -0.40
- : : ENC-J 10.173 -0.053 -1.540 4,31 -4.58 -0.14
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PIPE FCRCES ANC MOMENTS
@ | ELEMENT ELEMENT  LOAD STATICON AXIAL Y-AX1S = . 2-AXIS TORS IONAL Y-AXIS Z-AXIS
i NUFRER TYPE _ CASE FORCE SHEAR SHEAR MOMENT MOMENT MOMENY
o p—ukeER T N . e EAR __ ___ S . _MOMENT = MOMENY _ _ MOM -
-] €7 TANGENT 1 ENC-1 10,173 -0,053 ~1.542 4.31 -4.58 -0.14
ENC-J __ 1C.689 -4s053 -1.54) 4.31 -9.20 0.92 L
@ 68 TANGENT 1 ENC-1 1.539 -4.146 -0.049 ~0.10 -3.99 9,24
ENC-J _ "1.539 -4.301 -0.049 -0.10 ~4.93 -5.44
] 69 TANGENT 1 ENC-1 1.539 -4.301 -0.049 -03.10 -4,03 -5.44
ENC-J__  1.539 -4.871 -0.049 -0.10 -4.20 9.93
[ I 70  TANGENT 1 ENC-1 6,543 -0.004 -0.001 0.32 0.04 -0.08
v ._ENt-J . _10.499 '000_0‘0 '0_.0.‘-)1 0.32 0.01 o 0.02 _ L
Q- 71 TANGENT 1 ENC-1 1C.459 -0.004 ~0.001 0.32 0.01 0.02
: ___ENC=J _ 13.628 ~-0.004 -0.0401 0.32 902 0 %0
o 12 BEND 1 ENC-1 ~4,928 5.786 0.001 0.07 0.21 57.77
. ___CENTER €.9¢64 7.218 2.091 0.20 0.10 37.38
o - TENE-J 7T T s.186 3,915 0.C0) “0.21 T =0.07 7T T 206017 T T T T T e
- X .
73 TANGENT 1 ExC-I 5.786 3.915 0.001 0.21 -0.07 20.01
® - Tt T ENC-J T T 5.7867 "  =0.234 70,001 0.217 7 T=0.05 7T T 224,39 T T T T
. 74 VANGENT 1 ENC-T _ 5.786 _ =0.234 0.001 0.21 -0.05 -24.39 .
- T T ENC-J 5.786 7T =4.0727 T T0.0017T T 0.217 T T -0.02 7 T 230687 T T T T
Qi
syt 75 BRENE 1 ENC-1 5.786 44072 __=0.0:1 0.21 0.02 -23,65
N ' CENTER 7.329 ~).854 -0.001 017 7 T =dal4 T 28, 13T T T
o |- ENC=-J 5.085 -5.786 ~0.001 0.02 -0.22 ~18.60
. 16 'TANGEAT T 7717 ENC-1 54385 T T TT0L00TTT TS50 T867 T 04027 T TIB.607 TN =D,22 T T TT T am T e
L ¥ . ENC-J 5.322 c.091 -5.786 0.02 13.65 =D.22
P TTTTANGENT 7T 17T TTENC-T 5.322 777 7T 0.001 ~5.786 0,027 “T10.65 =0.22 o
@ - ENC-J 5.515 0.001 -5.786 0.02 4.14% -0.22
78 TYANGEANT T T T EnC-1 €0 T T T RI5102T T TTTTOL1O? 0.39 =0 6 T T T T m4,09 T T T T T T T
] ENC-J 0.2 -1.231 £.107 0.39 -0.04 - =2.78
797 TANGENY 77T T ENC-I TTTTT T T T -1.231 J.107 0.39 ~3.04 TTTTTT 22,787 -
9 ENC-J C.C -1.562 c.107 0.39 Ye26 1.24
o €0 VYANGERTTT T I ENC-TTT T .Y T T 562 aI107 N.39 D.26 1.24°
® ENC~J .0 -2.395 0.107 0.39 1.04 15.58
. A e e - . L _ ] -
T81T TANGENT 1 ENC-1 -2.937 352555 -3.014 -0.00 Je43” TT T 20,20 T T T Ty
 JE END-J 2.937 -33,569 =0.014 ~0.20 -5.00 0.03 . ~
H -
T T TRZTTTYANGENY T T T T LT ENC-T T T U 1455 T 7,997 7T T =0.045 T UTTTTTTT0L58 T G061 T 15464 0 T T T Tt - e
® ENC-J 1,455 T.709 ~U.045 0.58 .52 ~3.99 &~
i SO . . £+
- 83 BENC 1 ENC-1 1.455 71.709 ~3.045 0.58 9.59 -3.99
o CENYER 5.352 %.295 -0,045 0.74 ~J.12 -13.92 ~N
. ENO-J 7.348 -l.455 =0.045 De4l ~3.67 -16.23 o
o !
— _ - . N e S . e .- .o



PIPE FCRCES ANC MGMENTS
ELEMENT ELZMENT  LCAD 5STATICN AXTAL Y-AXIS 2-AXI1S TORS IONAL Y-AX{S 1-AX1S
25, NUMBER _YYPE__ CASE__ .. _____FCRCE _ SHEAR _  SHEAR MOMENT MOMENT MOMENT L
. 84 TANGENT 1 ENO-1 7.348 1.455 0.045 0.41 0.67 16.23
s ENC-J 6,224 1.455 0.045 0.41 D85 Moes2
. 85 TANGENT 1 . ENC-1 6.324 1.455 0.045 0.41 0.85 10.42
. _ENC-J_ 5,300 1,455 0.045 0.41 1.03 4460 L
. 86 TANGENT 1 ENC-T . 5.300 1.455 J.0345 0.41 1.03 4.60
. ENC-J 4.276 1.455 0.045 0.41 1.21 -1.22
- 87 BENG 1 ENC-I 4,216 1,455 . 0.045 0.41 1.21 -1.22
: CENTER 3,484 ~1.426 0.045 1.20 0.7 -0.95
ENC-J T 1.455 —2.6617 7.045 1.39 ~0.,2377 7T 5,867 -
88 TANGENT. 1 ENC-I 2,742 1.309 ~04045 1.26 -3.63 -5.96
- TUTEND-JTT 20140 YA =G.045 1.26 =0.81° ~9.55" -
i 89  TANGENT 1 ENC-1 2,140 0.477 ~0.045 1.26 -0.81 -9.55
T Y S 1.539°~ =0.355 7 T20.045 1.26 =0.99 79,79 T T T T
. 90 TANGENT 1 ENC-T 1.539 ~0.355 ~0.345 1.26 -0.99 -9,79 . 4
ENC-J7 T T TTe.927 =1.187 =0.045 14267 T TTRLL18 T T T, 70 T T T T T e
P S1_ TANGENT 1 ENC-1 €.930 -1.192 =24045 1.25 -1.18 -6e70
|- ENC-4 c.02y 2,434 0,045 T T 14257 TS T T 4020 T T T T T e e
i 92 BEAD 1 ENC-1 -0.007 ~0.045 2.434 1924 4020 1.47
N e CENTER™ ™ ""g,237 C.144 T2.756 5.33 5,78 7T U143
- (?\) ENC-J -C.045 C.490 3.078 9.54 445 0.93
|, —3 93 TANGERT 1 ENC-T T aGL.045 T T TTE2,756 T TRIL455 9.54 o341 T 3,00 T R
ENC-J ~C. 3545 -3.524 -1.455 9.54 -7.78 12.42
S5 TANGENT y ENCEL T0.04577 T TT=3:524 154557 9.54 ~7.78 12.42
. ENC-J -0.045 -4.292 ~1.455 9.54 ~12.14% 2415
TS T ANGERT T LT T END =T T 40414 04345 Z7.334 S0 14T T3, TS T T T 3,87 T T e
. ENC-J 4,607 0.345 -0.334 ~0.14 3.38 3.48
o 96 TANGENT™ T ENC-T 45607 02345 =03334 —=0s14 3.38 “3.48 : -
- ENC-J 7.295 0.345 -0.334 -0.14 -1.85 ~1.91 '
w YT TANGENT I ENC-T 13,152 6223 15668 0718 28.05 T 44k - —
. ENC-J -16.572 0223 -1.666 0.18 3.07 1.11
. re
TS T TANGENT T I TTTENE-T T TR10.572 0.223 1,666 0.18 3.07 Tlell TTTTTTTIT e ;,'“"
. : 4 ENC-J ~8.594 0.223 -1.666 0.18 ~16.09 —1.46 oy
ST SS T YANGENY T T T ENC-T T8 594 T 05223 21,666 0.18 216,09 T Rl 46 7 T T T T e b
. END-J ~¢e935 0.223 -1.666 0.18 -32.16 ~3.61 -~
, L~
. 103 7T BENE Y ENC-1" 7 77 77<6.935 T -1.666 7 =0422377TTTTTTQL18 T TTUU=3.61 0 T 32016 0 T
- CENTER -6.878 0.717 ~0.223 -1.11 -3.74 32.76 nN
- N o ENC=J ~€.051 2.871 -0.,223 -2.36 -3.42 .16 o

"”



ot g . T A

r»IPE FCRCES ANT MOMKMENTS
ELEMERNTY ELEVMENT LOAD STATION AX1AL Y-AXIS Z-AXIS TORSIONAL Y-AXIS ‘Z-AXIS
:\  NUMBER TYPE CASE o _FCRCE__ ___SHEAR ____ SKEAR _ MOMENT _ MOMENT MOMENT
> —_ AR . —— NU ___RURENY — .
101 TANGENT 1 ENC-1I -6.(52 2.869 ~(e223 =-2.36 -3.43 30,39
CENC=Jg - =3.T707_ 04926 -0.223 =236 -T7.37 __ __=3.12__ e
102 BEND 1 ENC-1 ~3.717 ~0),223 ~0.927 -2.36 -3.12 7.37
CENTER _ =-2.511 _ 2.1§5 -.693 =k 78 =2.56 4,16 B
ENC=J -0.223 2+.939 -0.279 <5.,71 T 046 ~3.88
103 TANGENT S ENC-I  =C.223 2.437 -J.100 -5.71 = 2.82 __ =20
ENC-J ~C.223 -1.562 -0.100 -S.T1 T 0.49 ~12.86
1C4  TANGENT L ENC-I __ -C.223 -1.562 -0,100 _ =5.71 Q.49 ~12.86 )
ENC-J ~C.223 -3.973C “Ce100 7 T =S Tl T T T -0.90 T 7T 28,86 7T 0 T
1C5  TANGEANT .1 ENC-IL_ . =0.223  =3.970 -.107 _=5.71 -N.90 25.86
ENC-J -C.223 -4.8307 EHPS T 1 L TO § SIS P % Y 29 T -
! 106  TANGENT 1 ENC-T 34,2632 4,783 ~-0.806 -8.00 27.61 36.21
T ENC-J 34,263 3,063 T T T 0806 T =8,007 TG54 T 23,092 T o T T
107 TANGENT 1 ENC-1 34,263 3.063  -0.806 -8.00 19.54 -3.02
:!— ’ ENC-J 34,263 -0.377 T .86 T~8400 TT T 3,42 TTT 29,89 T T Ut Tt 7
A 198 TANGENT 1 ENC-1 34.263 =0.377  -D2.806 -8.00 3.42 ~29.89
- T TENC~Y 34,261 T=2.957 7 T =048067 T T =800 T T <8467 T 7T T <489 T TTTT T
105 TANGENT 1 ENC-T 34,263 -2.957  -u.806 -8.00 -8.67 ~4.8%
- ENC-J 34,263 ~4,617 =0.806  =8.00 7T ~16.7T4 ~ 7 33,28 T T T T
110 TANGENTY 1 ENC-I 34,263 -4,677 ~0.806 -8.00 ~16.74 33,28
_a)_“ T END=-4 34,263 T T L6397 T T Ta0.896 7 T =800 T -24,8) T 88.64 . T T
] N
oo, 111 TANGENY 1 ENC-I 34,263 -€.,397 ~J.8€6 -8.C0 -24.80 88.64
- T END-J 134,263 T =7.429 TT=3e8067C TTTTR8,00 T —29,64 T 139,127 0 T TTT oo
‘ 112  TANGENT 1 ENC-I 34,263 -7.429 -Ue.BC6 -8.00 -29.64 137.12
T T ENC=S T T T 34,263 T ~8.504 ~0.836 T T~ <B8.007TT T =34,67 TT179.91 T 7T T T o
113 EENDC 1 ENC-1 34,263 84532 -0.420 -8.00 8.55 -183.02
TTTTTTTTT TTTTUCENTER 136,615 77T TE17.841° 044827 T =010 7T T T 10449 T T =168.64 7 T T A
ENC-J 9,534 ~34,263 -0.565 6.78 6.08 ~87.89
114 "TANGENT — 71 ~ ENC-I G534 T =0e566 T T 34,263 7 T 6,17 T 87489 TTTT =6,08 T T ‘”_‘5"
. EnC-J 16.009 -3.635 34,263 6,77 7.73 -4.41 =
—a
1157 TANGENT ~ 77 1 ENC-1 1C6eCC9 7TTTTTTTI04632 T TT344263 T TTTTELTIT T TW13 T 0T -4 QT T s
ENC-J 10:484 -0.701 34,263 6.77 103.28 ~2.55 o~
A7TTI6T T RENEG T 1~ ENC-Y 10.507 2.05)° 34,263 T -0.63 103.53 -2.55 " moe BT
i CENTER 1C.520 -C.733 34,263 7.37 - 112475 ~2.45 r\)
H xC~- -1 » . . =de
S ) ENC-0 10.493  =-1.523 34.263 _16.03 S 121.39 o =214 ) - o
g
'i—--—- )
. . ] B EY . 0

s
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PIPE FCRCES ANDC MOMENTS
ELEMENT ELEMENT  LOAD STATICN AXTAL Y-AX1S Z-4X1S TORSICNAL Y-AXIS Z-AXIS
s\ NUMBER TYPE__ CASE FCRCE______ SHEaR LSHEAR  MOMENT _ MOMENT _ MDMENT e
117  TANGEAT 1 ENC-1 1C.572 -34.263 0.8G6 ~10.64 2.14 121.96
__ ENC-J 10.848 =34,263 V«806 -10.84 3.44 177.02 I
; 118 TANGENT 1 ENC-1 10.848 -34.263 0.806 -10.84 3.44 177.02
‘ ' __ENC-J _ 11.041 __ -34.263 0.806 -10.84 = 4346 21%s0
« . 119 TANGENY 1 ENC-1 17.567 -35.108 1.256 -5.75 - I=32.46 322.01
. L 18.190 _  -35.108 1.256 TSeT5  T3len4 o 36reS) -
120 TANGENT 1 ENB-I 12.196C -35.108 1.256 ~5.75 ~31.04 . 361.51
- ENC-d ] l8.448 __ -35.108 1256 0 =S5.75  =29.16 414.17 e
121 TANGENT 1 ENC~I 18.448 -35.108 1.256 -5.75 -29.16 414.17
o __END-Y 19.138 -35.108 14256 _ =515  =21.62 _. 62482 -
122 TVANGENTY 3 ENC-1 -9.987 70.500 0.089 0.00 . -0.00 1068.06
“ o ._END-J 0.CCO _~  0.000 94800 0.00 - 0.09 - -0.09, e
123 TANGENT 1 . ENC-I 9C.342 -35.108 1.256 =-5.75 -21.62 -443.24
- ENC-J _  92.153 _ =35.108 _ 1.256 -5e75  -l.84 199,711 . .
- 124 BEND 1 ENC-T 92.153 35.108 ~1.256 -5.75 1.84 -189.71
CENTER __90.083 ~40.433 =1.256 -3.32 4.03 ~126.42
- ENC=-J 35.108 T 920424 7T TRLL256TTTT 008 T T T3, 87 T -23.,88 T T T omoeTTT
125  TANGENY 1 ENC-1 35,108 =92.424 _~l.256 70.05 3.87  -23.88 - . i
- m ENC~J 35.108 -92.597 -1.256 T-0.95 T le98 7T 114.89 ) B
At 126  VANGENT 1 ENC-f  35,1C8 -$2.597 -1.256 -0.05 1.98 114,89
' TENC- TTTTTT35,108 T 924941 -1.256 <0.35 T T T =0453 T TTTT309,43 T e
. 127 TANGENT 1 ENC-1 -C.845 6.955 0.450 ~-36.80 5.09 106.51
- - ENC-J7 7 T T-0.845 6,767 0,450 ~36.80 563 '98.80
. 128  TANGEAT 1 ENC-1 -0.845 6,762 0.450 -36.80 5.6% 98,80 .
- TTOTTTENCSY T, 845 6,439 0.452 =36.80 644 TB6.42 T TTTTTTTT T T
- 129  TANGENT 1 ENC-] -0.845 6,438 0.459 ~36.80 6.44 86442
- ENC~J ~C.845 5.407 Tje453 =36.80 9.14 7T 50,88 T T T
. 130 TANGENT 1 ENC-1 -0.845 54407 C.450 ~-36.80 9.14 50.88 L
- ENC-J ~0.8457 7T TTTTTLLT95 D.450 =36.80 7T 18459 T =24, 74 T T ; -
- 131  TANGENT 1 ENC-1 -0.845 1.795 0.450 -36.80 18.59 ~24.74 =
- TTTTTTT U UTTTENC=Y T T 04845 T 0LS91 T TR 450 —36.80 TT 21,74 T T 233,10 T T T T T : .
- 132 TANGENT 1 ENC-1 ~C.845 0.591 0.450 -.=36.80. 21.74 =33 omﬁf-]{ &
" T UTTTTTEND-S T T TE-0.845 T 4 , 2365 80— “"<24"5 i 5 POE T T
- P L . 2 ) - n
113 " BEND 1 ENC-1 -C.845 -0.453" -G.484 ~36.80 33.43 24,55 o
e CENTER 777 =04915 €279 7 7T 2048907 TTTTT =310 T 474,67 T T 24,82 T
» ENC-J -0.450 0.845 ~1.467 30.24 32.57 23.07
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P1IPE FCRCES ANC MOMENTS
ELEMENT ELENMENT LCAC STATICN AXTAL Y-AXIS I-AXIS TORSIONAL Y-AXIS Z-AXIS
A\ NurBER TYPE _ CASE o FCRCE _ SHEAR SHEAR MOMENT MOMENT MOMENT
134 TANGENT 1 ENC-1I -0.450 -1.497 -Je 845 30.24 23.07 -32.57
__ENC-J == -0.450 = =1.690 = -~0U.845 3%.24 22.12 =¥
135 TANGENT 1 ENC~1 -0.,450 -1.693 ~J.845 30.2% 22.12 -33.77
___._._"E_Nc-_-!____ . -0.450 ‘_2.2“09 ..0.8‘5_._._ 33026_ _______ 19. 38_._~_ ‘2‘0.37 - S
136 TANGENT 1 ENC-1 -0.450 ~2.249 ~C.845 30.24 19.38 -24,37
ENC-J3 =~~~ =Ce450 = =4.313 —U.845 30,24 9.25 15.31 e
"137  TANGENT 1 ENC-1 -0.450 -4.313 -G.845 30.24 9.25 15.31
_ _ ENC=d _ = =0.450 _ = -T7.237_ _-0.845 = 30,24 @ ~5.11 o l13.19 e
138 TANGENT 1 ENC-1 ~0.450 ~7.237 -0.845 30.24 -5.11 113.19
B . ENC-3 . G459 -B8.613 00 ~0.845_  3n.24 ~l1.87 176.59 e
139  TANGENT 1 ENC-1 =0.450 11.123 —-Ce845 30,24 -11.87 176459
o _ . ENC-o -0.459 e SeTaT_ fU.845"~_____30.24” . —l8.62 o 93.11 o L
140 TANGENT 1 ENC-1I -C.450 9.7417 =-C.845 30.24 -18.62 93.11
__ . ENC-J -0.450 = 8199 -0.845 = 30.24  -26,22 L. l12.36 . .
1641 TANGENT 1 ENC-1 ~C.450 8.199 -J0.845 30.24 26422 12.36
. . ENC-J -0.450 T.7C4 —0.845 30.24 .. —28.65 o "10450° . }
142 TANGENTY 1 END-1 -C.450 T.734 ~3.845 3N.24 -28.65 . -10.5%
ENC-3 -€.450  T.511  -0.845 30,26 -29.60 . =19.9¢6 e
C‘D 143 TANGENT 1 ENC-1 1.327 6,369 1.136 20.47 -17.54 29.40
~ e ENC-J 1.327 6.176 l.106 20.47 -16.39 22.35
S BN . e — ————— ——— e - . . .- - e - .
144 TANGENT 1 ENC~1 1.327 6.176 1.106 20.47 ~16.30 22.35
o __ENC-J  1.327 __.3e294  1e106  20.47 - -12.63 =7.Q4 L e )
145 TANGENT 1 ENC-T 1.327 5.264 1.126 20.47 ~1J.63 -7.04
e . _ENC-3 l..3277_________10.'335.__~ 1.136 20447 L —h.46 . —33.89 e
146 TANGENT 1 ENC-1T C.C 15.654 U.297 0.00 -4.32 -2J.85
__ ENC-S 0.0 ~18.521 _,0'291_..__._._9'00 %00 0.0 o .
147 TANGENT 1 ENC-1 0.295 -3.480 0.017 -0.31 -J.14 -32.29 . -
ENC-J C. 255 -3.854 0.017 -0.31 . -3.10 =24.31 g
- ————— . PO ———— . s . e —————e - ——— - T mmees e s —
148 TANGENT 1 END-1 0.295 -3.854 0.017 -0.31 ~Je1ld =24.31 —
e ENC-J 0.255 ) -6,2230 o Q.Ol" o -0.3!. - ~0.07 -15.74 e
o~
149 TANGENY 1 ENC-1 C.295 -64.229) 9.017 ~0.31 -0.07 -15.74 ~
e END-Y 0.295 -_j’Q.bS'J___H 0.017 - -=b.31 - -0.02 o -4.65 . o _'
150 BENC 1 ENC-T1 0.295 4,650 -2.017 -0.31 0.02 465 e
CENTER 1.673 4.549 -3.017 -0.30 0.09 -Jebl (o)}
T ENE=yT TTTTTT 3.013 7T T 4,033 T T -0.017TT 7T T ~0426 7 T 0.16 =5.14 T T o TmmmE o




[
PIPE FCRCES ANC M CMENTS
5 ELEVENT ELEFMENT  LOAD STATION AXIAL ~ Y=AXIS 1-AXIS TORSIONAL Y-AX1S Z-AXIS
i NUPMBER 1YPE CASE L _FCRCE_ _____  SHEAR ___ SHEAR . _MOMENT =~ MOMENTY =~ MOMENT. = R
: " 151 TANGENT 1 END-1 5.026 0.295 Teul? -0.01" -3439 . Sel4
, ) ENC-J S.262. _ 3.295 ___ 0.017 -0.921 _T0.28 44
152 TANGENT 1 ENC-1I 54262 0.295 ©0.917 -0,01 -3.28 4. 74
N - __ENC-J . 5659 0.295 _G.017 70.01 =021 3e55
‘153  TVANGENTY 1 ENC-1I ' 5.5590 94295 0.017 -0.01 -3.21 3,55
o ENC-J ___€.122 0.295 G.017 -0.91 =0.19 3426 L o
154 TANGENT 1 ENC-1 6,122 0295 0.017 T =0.01 -J3.19 3.26
e e . ENE-96.982 0,295 G.017 -0.0y =0.11 1l.78_ S
155 TANGENT 1 ENC-I €.582 0.295 C.d17 -0.01 =J.11 1.78
—— e . ENC-J - B.186 _0.295 _8.017 -0.01 %01 =029
. 156 TANCENT 1 ENC-1 e.186" 0.295 0.017 -0.31 0.01 -0.29
) JENC-3  8.7C2 0 0.295  0.G17  -0.91  0.06 -l.17 ] o o
- 157 TANGENT 1 ENC-1 8.702 0.295 Ce017 . -0.01 0.06 ~lel7?
. . e _ENC~J B.BT4  0.295 0.017 -0.01 0.08 o =les? ~ -
E 158 TANGENT 1 ENC-1 8.874 Ye295 SW.017 -0.901 0.08 -1.47
. ENC-J  8.9&0 0.295 U.017 =0.01 0 0.09  -l.62 L o
= o) 159 TANGEANY 1 ENC-T 8.960 0.295 0.017,, -0.01 9.09 -1.62
- ) ENC-J 3.046 0.295 G.017 ~0.01 .09 ~1e77
e o . HJeg vedil, T A A e e e e e
=1 T 160 TANGENT 1 ENC-1 S.046 0.295 0.017 -0.01 0.09 ~1.77
e ENC-3 . 9.154 _o,_z_qs__ Q.07 *__:0.01 e 0.19 o mle95 e
= 161 TANGENT 1 ENC-1 5.154 N.295 0.017 -0.01 0.10 -1.95
. ENC-J  9.562 0.295 0.017 -0.01 0416 ~2.65 .
-a 162 TANGENT 1 ENC-1 -1.556 1.142. De482 0.83 ~-12.06 1.4l
- e ENC-J -1.55_6“_ D948 ___~___~_9_.48‘2_. ___.0..83_-_' _-}l-SZ_ o .0-26 L
. 163 TANGENT 1 ENC-1 ~1.556 0.948 24482 0.83 -11.52 Qe 24
. _ _END-J _o-lesse 0,776 De482 0.83 -11.04 -0.63 _
164 TANGENT 1 ENC-1 -1.556 0.776 0.482 0.83 -11.04 -0.63 -~
: . ___END=J  -1.556 0.101 . D.482 0.83 =8.20 _=3.20 ;C_ L
. 165 TANGENT 1 ENC-1 ~1.556 ‘Uel01 0.482 0.83 -8.20 -3,29 land
- ENC-J -1.556 -0.474 De482 0.83 -5.79 ~2.27 o
- — T Y Yete 27 eecl =
« 166 TANGENT 1 ENC-T C.170 -2.747 1.730 -17.46 -0.89 -5.09 o~
- L ENC=S  0.170 ~2.884 1.730 “17.46 0.57 ~2.85 :
167 TANGENT 1 END-1 1.936 ~2.884 1.396 ~16.44 0.57 6454 ,O\z
. ___ENC-J o 1.036  -3.385 1.396 -16.44% 4,64 15.68 )
|- e e e e e e e e e e e
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PIPE FORCES AND MHOMENTS
ELEMENT ELEMENT  LOAC STATION AXTAL Y-AXIS Z-AX1S TORS IONAL Y-AXIS 1-AXIS ®
NUMBER YYPE  CASE ___FCRCE_ SHEAR SHEAR MOMENT MOMENT _MCMENT L e
168 TANGEAT 1 ENC-T 1.C36 -3.385 14396 -16.44 4,64 15.68 o
ENC-3 1.036 ~3.8817 1.396 16444 8.72 26.28 -
169 TANGENTY 1 ENC~T -1.738 -3,887 0.170 ~14.08 8.72 =27.62 o
ENC-J -1:730 ~5.435 0.170 14,08 10.25 Y433
' 170  TANGENT 1 END-1 Cl174 2.272 0.312 -4.25 -4.99 15.2¢C ®
ENC-J C.174 0.777 0312 -4,25 -0.93 4,63
. - . 3 0.93 The63 -
171 8END 1 ENC-1 0.174 0.777 0.312 -4,25 -N.93 ~4.63 ®
‘CENTER__ £.513 0.267 0.312 =3.46 2.90 -5.68
ENC~J 0.326 ~0.174% 04312 =0.15 5.03 L T
! Qo
172 TANGENT 1 END-I C.326 -0.312 ~Gal74 -0.15 5.72 5.03
ENC~-J =1.457 -3.312 “D.174 20,1577 T 3,02 7T 9.8 T Tt T
' ¢
173 BEND 1 ENC-I ~1.457 ~2.043 -0.174 -0.15 3.02 9.87
CENTER -2.635 <B.2557 T=0.174 T T 1,90 T 1,93 77TTUTU12,.31 7 T - -
ENC-J -2.043 1.908 -0.174 2459 -0.29 10.62 o
174 TANGENT YT TTENC-T -2.343 ~1.908 BITET 2.59 0629777 77T Tel0.62 7T TTT T T T
ENC-J -2.043 -2.656 0.174 2.59 1.42 4,21 ®
175 TANGEAY 7T 1T ENC-1 -2.543 T 24656 T 0.4 T T 2,897 7T 1,62 4,21 ~ - -
| } END-J -2.043 -3.231 J.174 2.59 2.29 18.93 Y
| 176 G6ENG 17 ENC-1  ~TTTTe2.043 T =3,231 7 U Cel76 T T T 2,89 T 2,29 0 T 18,93 T 7T T T
FER CENTER -3.889 -0.999 0.174 3.58 0.10 23.33 ®
- ENC-J -3,682 2,043 0.176 2,73 -2.15  22.31 o i L
‘): 177 TANGEANT 1 ENC~1 -3.682 ~2.043 ~C.174 2.73 2.15 -22.31 @
END-J -4.430 ~2.043 ~0.174 2,73 1.02 -9.93 B
178 TANGENT 1 ENC-1 -4.430 -2.043 -C.l74 2.73 1.02 -9.03 ©
L _ ENC-J -5.177 -2.043 -0.174 2,713 -0.a2 426
179 TANGENT 1 ENC-1 -5.177 ~2.C43 -0.174 2.73 -0.12 4.26 ¢
: ENC-J -5.810 -2.043 -5.174 2.73 -1.08 15,49
180 TANGENT ] END-1 4.554 34,726 ~3.086 0.00 2.60 -15.87 ]
ENC-J -4.554 ~35.774 -0.086 0.00 ~0.00 0.09 -
= 3 1000 . . - - .
181 TANGENTY 1 ENC-1 2.879 9.313 0.019 0.16 “J.71 -2.37 7 ¢
ENC-J 1.557 G.313 0.019 9.16 ~J.56 -2.89 —
e . . S e e et e e
182 B8END ] ENC-1 1.857 0,313 0.019 0.16 ~0.56 -2.89 &~ ]
CENTER 1.836 ©=3.383 0.019 ~0.95 ~2.56 -2.85 ~ :
- T ENC-J 1.451 © =0.954 T 0019 T =0,25 T TR 0448 T 2,21 T T T s e e e
- e
‘ 183 TANGENT . . 1 ENC-1 1.491 0.954 -0.019 ~0.25 0.48 2.21 ~
T e T ENC-J 1.145 64633 T =Je0197T 77T T ~0.25 0.40 ° -1.05 - - O
' .
o
r ] -, r » ". —' T
o
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tPI1PE FCRCES ANC PMPCHMENTS
) | ELEMENYT ELEMEAT  LOAC STATION AXTIAL Y-AXIS Z-AXES TORSIONAL Y-AXIS I-AXIS
L NUPBER TYFE _ CASE o .FCRCE_ SHEAR SHEAR MOMENT  MOMENT _ MOMENT ) i
'l' 184 TANGENT 1 ENC-1 1.145 C.633 ~2.019 -0.25 0.40 -1.95
j-; __ ENC-J__ c.758 G312 -0.019  -0.25  0.32 . =2.9% . e
i_l .
185 TANGENT 1 ENC-1 0.798 0.312 -J.019 ~0.25 V.32 -2.9%
! LENG-S  Cu4S1_ =0.009 -9.C19 =0.25 Q.24 -3.61
'- 186 TANGENY 1 . ENC~1 C.451 ~2.0190 -0.019 -0.25 0.24 -3.61
]- ENC-J " C.1C4 -5.331 -0.019 0.2 __@av -84 .
i 187 BEND 1 ENC-1 0.104 -G.331 -C.019 -0.25 0.16 -2.91
N o CENTER . -0.124 -0.385  -0.019 __=0.18 .23 _T2.s1t oo
i ’ ENC-J -C.363 TT=06.313 TTTTTR0.019T T T TR0, 08 T T D.26 T Te2623T T
;-i______le,a___. _TANGENT 1 ENC-1 =Ce363 $.313 C.019 ~-0.09 .o7Q.26 o202 e
i ENC-J -0.598 T T5.313 V.019 TTTR0.09 T T ~2.15 T De53 -
b _ 189 TANGEANT 1 ENC-1 -C.598 J.313 0.019 -0.09 -J.15 0.53 )
(I ENC-J Tl =14688 T T T 0,313,019 =0.097TTTT T 0006 T a3 T ST T e
. 199 TANGENT 1 ENC-I  -i.ce8 €313 .019 -0.u9 <D.04 -1.38 L
; ENC-J =2.378 7 T T 03137 t.C19 =0.09 7T " 0.08 T -3.26 T -
j - - ‘
I 191 TYANGENT 1 ENC-1 _.=2.318 C.313 .019 -0.09 9,08 -3.26 o
i ENC-J -z.608 T Co3137 7TTTTT0.619 T =009 T T Q612 T T -3.88 T TTUTTTL O T
[N
j 152 TANGENF 1 ENC-I -2.608 Ge313 0,019 -0.09 J.12 -3.88
ENC-J -3.125 0.31377 0.019 T -0.09 T T J.25 ~5,30 7T T T s
<{ ' 183  BEND 1 ENC-1 -3.125 -2.313 -0.019 -0.09 -0.20 5.33
7 i CENTER -2.591 " 24148 =0.019 T «0,22 TUTTTTT-g.12 3.45 TooT o Tmmmmmn e
'\ ENC-J -C.213 3.577 ~3.019 ~0.25 0.0% ~2.45
: 1S4 TANGERT 77 T1ITTTTENC-1 T 7T -0.313 TTTTTTE3 577 "0.019 TTT=0.25 T 7T 0004 T T2445
- © ENC=J ~C.313 -3.807 0.019 -N.25 0.00 . 9.84
- 155 TANGENT TTTTENCSL T T T -0,.313 S3.807 0.019 =0.2577T7TT T T0.00TTT T 9,847 }
» ENC-J -C.313 -3.979 0.019 ~0.25 0.03 15.68
; |
s ; -y
1S TATIC SOCLUTICOCN TIMNE LOQ3 ~
= —
- EQUATION SCUUTICN "=~ 774,18 "~ - TTTTT R
- CISPLACEVMENT CUTPUT = 1.46 &~
- STRESS RECCVERY = 6417 . &
N ~nN
- ——— e s e e e — e - - O™ -
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PIPE FORCES AND MOMENTS

ELEFENT ELEMEAT  LOAD SYATION AXTAL Y-AXIS - I-AX1S TORSTONAL Y-AXIS I-AXES EL\
... ..NUMBER_____TYPE _CASE____ . FCRCE ._.__._. SHEAR . _  _ SHEAR _____MOMENT _____ MOMENT______MOMENT
e, et e e e — EN[‘J -0 .676 — _‘3-068 . _'0.103 - . _‘10020 — 97037 . ,13015 e e o . A _—
2  TANGENT 1 ENC-1T -6.008 0.103 0.076 - 97.37 ~13.15 10.2¢0
- - ENC-J -C.CCB 00103 _ . 00016 e e 97.37 PO, ~12.85 - —— 9'79 - - e o e ae e
3 TANGENT 1 ENZ-1 -g.co8 9.103 0.076 97.37 ~12.85 9.79
e - . _ ENJ-J -C.CO8 . __ . De103 | _ 0.076 ___ 9T.37 . =12.16___.______Be86 _ ___ _ _ _ ___ _ _
4 TANGENY 1 ENZ-1 -0.038 J.103 5.076 97.37 -12.16 8.86
— e . . ENC"J -O.CCS 00103 . . 00076 e . 97037 e -llo"-.’ o s 7.83 . . — _—
5  TANGENT 1 ENC-1 -¢.C08 C.103 £.076 97.37 ~11.45 7.83
e END-J ~0.0G8 _ . _ _ 84133 _  _0.076 __ __ 97.37 _ ___ _ =12.63 6,15 i _
6 TANGENT 1 ENC-1 -¢.C08 3.183 0.076 97,37 13463 6479
i ENC-J -0.008 _ 0.103 0.076 97.37 =1J.18 617
"7 TANGENT 1 ENC-1 -c.acs v.103 0.076 97,37 -15.18 6.17
o R ENC-J ~6.008 €.103 0.076 _ 97.31T __ =9.74 _ _____5.58
8 BEND 1 ENC-1 -€.G08 G103 0.076 97.317 -9, 74 5.58
e L CENTER C.ut8 0.079 _ 0.576 62,02 __  =T5.62 _ _ S.4l
ENE-J 0.103 0.0C8 0.076 -9.56 -97.29 5.33
. 9 TANGENT _ 1 ENC-1 c.103 -0.008 -3.076 -9.56 97,20 _ =5.33
ENC‘J 40. 103 -0.008 “0.076 -9. 56 96.80 "5-.29
CP_“N 19  BEND__ 1 ENC-1 0.103 -0.008 ~D.076 -9.56 _ 96.8) ~5.29
- CENTER €.258 ~0.079 -0.076 61.52 74.81 -5.02
= : ENC-J -C.C08 ~G.103 -C.076 96.23 8.99 ~4,45
T I YANGENT 1 ENC-1 -0.C08 9.193 T o.076 0T 96,23 T T -8.99 7 7T 4,45 -7 ) -
ENC-J © -G.C08 0.103 3.076 96,23 -7.58 2454
TTTTI2T TANGENY T T 1T ENC-t -c.208 0.103 3.076 T 96,23 T <7.58 T 2.%54
ENC-J -¢.ca8 0.103 3,076 96.23 ~6.05 L Re4l
T3 Teenp 1 ENC-1 -0.008 -3.103 -<0.076 ' 96.23 T 6.05 T =3.41 )
CENTER -0.379 -0.068 -0.076 72.27 ~63.89 -0.31 -
. ENC~J -C.1¢3  __ 0.908 -0.076 . 5.88 796440 _ . =0.26 _ B ~;;”_
14 TANGENT 1 ENC-T -0.103 -3.008 34376 5.88 96,49 3.26 —
o ) ENO-J -0.103 -0.008 0,076 5.88 96,76 3429 ) ~
B~
15 TANGENT 1 ENC-1 -0.1C3 -0.C08 0.076 5.88 96.76 0429 5
L ENC-J -0.103 -.008 U.076 5.88 . 97.03 __ __ 0.32 L )
16 BENG 1 ENC-I -c.103 -0.0C8 0.076 5.88 97.03 5.32 N
o CENTER -0.379 0.068 G076 72.93 64486 J413 o
ENC-J -¢.008 5103 0.076 $7.60 =5,31 043




PIPE FCRCES
ELEMENT ZLEMENT LOAD
.. NUMBER __ ___ TY.PE._ . CASE .
17  TANGENT 1
18  TANGEANT 1
19  TANGENT 1
20 TANGENY 1
21 TANGENT 1
22 BEND 1
o 23__TANGENT___ __
o ___24__TANGENT 1
L __.25___: _BEND___ . 1.
(OA
e R
: o\ 26  TANGENT 1
.—m“mnMUZi.”}ANGéNf.M“M -r
T8 TaANGeNT T 1
B TR FYTY-TY SR
TUTTT 3 TRANGENT T 1
31 TANGEANT T 1

T 32 TANGENT T 1

33 TANGENT 1

A

c

STATION

ENC-I
ENC-J

ENC-1
ENC-J

ENC-1I
ENC~J

ENC-I
ENC-J

ENC-1
ENC-J

END-1I

CENTER

ENC-J

END-T
ENC-J

ENC-1
ENC-J

ENC-1

CENTER

ENC-J

ENC~1
ENC-J

ENC-1
ENC-J

ENC-I
ENC-J

ENC-1
END-J

ENC-1
ENC-J

ENC-1
ENC-J

ENC-I
ENC-J

" END-1

ENC-J

M OMENTS

AxltAL
FORCE

-C.3C8

~C.C08"

-0.008
~0.J08

-C.C08
-0.308

-C.c08
-0.208

-0.3C8
-0.CC8

-0.308
C.561
0.801

C.8C1
0.8C1

G.733
C.733

C.727
C. 169
-0.416

~Ce 407
~0.497

~0.407
-Ge407

~0.427
-0.407

-C.C00
-C.3CC

~0.407
-0.407

~0.C00
=-0.200

"=0.407

=J3.407

-1.521

-l.521

Y-AXIS
SHEAR

1.193
0.1903

0.103
0.103

0.103

0.193

C.193
0.103

0.103

0.103

3.891
6.572
3.008

-C.228

| =0.0C8

-0.008
-0.008

-1.338

-1.512
’101066

'-0.028
-0.008

-0.008
-0.008

-5.008

-0.0C8

2.003

G.0Cy

-0.008

-J.028

¢.000
0.000

'00008
-00008

‘-0.008

'000°8

2-AX1S

. SHEAR

0,076
0.076

0.076

. 0.076

0.076
0.076

0.076
0.076

0.076
U.076

1293

1.293
1.293

,”10293

~1.,293

~1e333

~1.333

¢.038
0.008
0.308

T ~1.466
N ~les466

'1."66
~le4b66

-1.466
~-1l.466

-0.009
-0.039

T ~1.466

-1l.466

-U-OOO
-0.000

| ~1.466

-1.466

0.003

= 0.003 T

TGRS FONAL Y-AXIS 7-AXIS
MOMENT MOMENT MOMENT
97.60 -5.31 “Detd
97.60 -3,91 -2.28
97.60 -3.91 -2.28
_ 97.60 ________ ‘3.38___.____ ,'3;01
97.60 -3.38 =3.01
~ 97463 ____ _=l.4T _ _ __ . =5.53
97.60 -1.47 -5.59
97.60 _ Jeh4 -8.18
97.60 Yo bs -8.18
97.60 2.53 -11.21
. 97.60 -9.33 6.37
. 65.26 -68.75 2.11
0.37 -87.90 0.33

. 0.37 . BT.90 -%.33 ~
0.37 83.13 -J.28
0.36 83.13 . =0.29
0.36 78.07 -2.26
0,35 =3.27 -78.07
0.23 ’0.36 -73.89
0.08 -3e40 -69.52
0.09 | 69.52  =D.4)
0.29 51.26 -2.3y
T 0.09 7 s1.26 -0.32
0.29 47.60 -2.28

0.09 T 47.69 -3.28
0.09 43,20 -0.26

0.00 7 0.00 -0.09
0000 ’).DO ‘3.0)
T 70409 43,20 -0.26
0.09 19.38 -0.13
0.00 0.00 0.0
0.00 -0.00 -0.03
0.09 19.38 “0.13
0009 -0.04 —0002
0,00 -2.04 =2.09
0.00 .03 0.09



AND
STATION
ENC-I
ENC-J

ENE-1
ENC-J

ENC-1
_ENE-J

ENC-1
END-J

ENE-1I
- ENC=J

ENC-~I
ENC~J

ENC-T

ENC-J

ENG-1
ENC-J

ENC-I
ENC-J

ENC-1T

ENC-J

ENC-I
ENC-J

ENC-1I
CENTER
ENC-J

ENC-1
ENC-J

ENC-1T
ENC-J

END-1
ENC=-J

ENC-I
END-J

PIPE FCRCES
ELEMENT ELEFENT  LOAD
... NUMBER ___ YYPE___ CASE _

34 TANGENT 1

35 TANGENT 1

36 TANGENT 1

;1 TANGENT 1

38 TANGEAT 1

39 TANGENT 1

40 TANGENT 1
e
42 IANGE;I -"”.-1

ZP 43 !;NGEAT - 1

N7 )

O~ 44 TANGENT 1
- 45 B BEN;W- 1
_ 46 TANGENT 1
___AT__TANGENT _ 1.
.. 48 TANGENT 1
49 _TANGENT ____ 1
1

50__TANGENTY

ENO-1
END-J

MCMENTS

AXIAL

FCRCE ..

-C.‘-O?
-0.407

2.558
2.958

2.958

2.558

2958
2.658

2.958
2.558

'2.958
'2.958

-2.558
-2.958

-2.558
-2.558

-2.958

-2 958

-2.958
-2.558

~2.558
'2.958

-2.658
~4.168
-2.936

-2.936
-2.936

-1.496
~1.496

-€.101
-0.101

-0.101
‘0. 161l

-0.000
-C.CCo

Y-AXIS
.. SHEAR

2.939
2.936
2.936

2.936
2.936

2.936
2.936

2.936

24936

24936
2.936

24936
2.936

2.936
2.936

2.936
2.936

2.93¢
2.936

2.936

-2.93%
_ 0.016
. 2.958

-2.958
-2.958

$.003
0.003

3.003
0.003

0.303 _

0.203

0.909
0.209

2.939 _

. =le466

I-AXIS

. SHEAR

"1.‘066

~J.306
-0.306

~0.306

. =0.306

-J4306
-Je396

~Ca«336

=J.396

0.306
Je306

Je 326
0.336

2.3906

TORSTONAL

0.306 |

0.326

. 0306

0.306
0306

V.336
V306

~-0.3C6

=3e306

-Je326

V<306

Je3926

0.C09
$.C0)

1.492
le4S2

MOMENT _

'0-09
-0.99

4439

4.39

l.492

l.492

0.000
0.000

. 4e39 |

Y-AXIS I~AX1S
- MOMENT MOMENTY N
J.03 Qed2 :
— “2.17 . =439 ..
-2.16 -0.12
- -3008 —_ ‘8.93 e e e e
-3.,08 -8.93
BN T ) § _..=26455 _
-4.91 =26.55
I - TN & S ~44.16 __ e
-6.75 -44.16
e . =Be43 -60.31 __ — e
-8.43. 60.31
_ ~4.,09 17.74 ; _
-4407 17.74 .
n -ZQ-IO?' I 3.26 R - . -
=2.47 3.06
.. =63 -14.56 )
=J.63 ~14.56
e 1.81 ’38.05 - " —_ - -
l1.81 -38.05
. 5.18 -70.34
5.18 =7Je34
I - T 4 B -85.02 e o
-6.79 85.902
e =1e96 8BB4
3.93 84.99
=393 =84.99
-3.24 -78.33 [ ad
L ]
~0.00 0.0 __ 0008
J.00 -0.74 Lt
—
———e_..0.00 _=0.0) e R
2.99 =J.01 o
2499 -0.61
—————— [, —————ee et N -—
6.35 : ~Je902
O
__»___-O.OO,M_ 0.09 e e e i i
-0.02 -0.00
f i . . i) .
- o epeRre=




© O ¢

PIPE FORCES

ANC MOMENTS
! ELEMENT ELEMENT LCAD STATION AXIAL Y-AXIS I-AXIS l’dRSlONAL Y-AXIS Z-AXI1S
e NUMBER_ IYPE _ CASE FORCE SHEAR SHEAR __MOMENT MOMENT HOMENL
o 51 TANGENT 1 END-I -0.101 0.003 1.492 -0.04 6.35 -0.02
bl : ENC-J _____=0.101 0.003 14492 =0.04 16.79 -0,04
g-i 52 TANGENT 1 ENC-1 -0.101 0.003 1,492 -0.04 16,79 -0.04
P END=J -0.101 0.003 1,452 -0.04 25,57 -0.06
N T 4
oy 53 BEND 1 ENC-1 -0.101 1.319 -0.698 ~0.04 -11.97 -22.60
A CENTER 0.861 1,004 -0.698 -9.26 -10.29 -26,21
i ‘ END-J 1.319 0.101 -0.698 -14.59 -2.58 =27.92
el sS4 1ANGENI 1 ENC-I 1.321 04695 0.101 =14.52] 21,96 =2.58
1=i ' - END-J - 1.321 0.695 0.101 ~14.52 28.43 -5.86
[N : .
R S TANGENT 1 ENC-1 1.320. 0,697 0.101 ~14.56 28,42 =5.86
- . END=J 1.320 0.697 0.101 ~14.56 28.90 -9.15
56 BEND 1 END-1 1.320 . 8.101 ~0.697 ~14.55 -9.15. -28.90
o CENTER 1.005 -0.862 ~0.697 <17.53 1.97 -27.72
Do 4 ENC-J €.101 -1.320 -0.697 -11.77 11.94 -24.33
=1 ST TANGENT 1 ENG-1 c.101 0.003 ~1.492 -11.77 27.09 -0.74
A END-J 0.101 0.003 -1.492 -11.77 11.88 -0.77
':‘ P
ts 58 TANGENT 1 END-1 0.101 0.003 ~1.492 -11.77 11.88 ~0.77
- o ENC-J 6.101 0.003 -1.492 -11.77 ~7.71 -0.82
ST AT BEND 1 END-1 0.101 ~0.003 1.492 -11.77 7.71 0.82
- CENTER 0.069 -0.074 1,492 -1,23 17.73 0.94
- —i] _ ENC-J -0.003 -0,101 1.492 13,31 17.36 1.21
.l 60 TANGENT 1 ENO-1 " -0.€03 1,492 0.101 13.31 1.21 -17.36
» ENC-J -0.003 1,492 0.101 13.31 1a74% -25.20
. 61 TANGENT 1 END-1 -0.603 1.492 " 0.101 13.31 1.74 -25.20
. ENC~J ~0.003 1.492 0,101 13.31 2.75 -40.12
3 62 TANGENT 1 ENC-1 ~0.003 1.492 0,101 13.31 2.75 40,12
-l END-J -C.003 1.492 0.101 13.31 3.77 ~55,05
63  TANGENT 1 ENC-1 ~0.003 1,492 0.101 13.31 3.77 -55.05
END-J ~0,003 1,492 0.101 13.31 4025 ~62414
. 64 TANGENT 1 ENC-1 -0.003 1.492 0.101 13.31 4.25 -62.14
- ' ENC-J -0.003 1,492 0.101 13.31 5,49 ~80.42
. 65 TANGENT 1 END-I -0.003 1.492 0.101 13.31 5,49 -80.42
. ENC-J ~0.003 1.492 0.101 13.31 650 ~95434
= ‘66 ~ TANGENT 1 END-1 T a0.003 14492 9.101 13.31 6.50 ~95.34
> ENC-J -0,003 1.492 0.101 13.31 7.01 -102.81
; .
" i
M



PIPE FORCES AND
ELEMENT ELEMENT  LOAD STATION
-~ NUMBER _____TYPE___ CASE ..
67 TANGENT 1 END-1
—— . .. ENC=J
68 TANGENT 1 ENC-1
— . ENC=J
65 TANGENT 1 ENO-~1
. —_— .. . ERE=J
70 TANGENT 1 ERC-1
e ENC-J
71 TANGENT 1 ENC-1
e EMC-J
72 BEND 1 ENC-~1
e CEMTER
ENC-J
oo _ T3._TANGENT___ __ 1 _ ENC-I
ENC-J
.. T4 _TANGENT _ 1. EnC-T
x ENC-J
]
~_. . 15_ ____BEND . _ . . 1. ENC-1
x - CENTER
ENC-J
“76 TANGENT 1 ENC-1
ENC-J
T T 27 TIANGENT 1 END-I
ENC-J
T7778 TTANGENT T L T Ene-1
ENC~J
"7 19 7 YANGENY . 1T ENC-t
END-J
T80  TANGENT 17 enc-1
ENC-J
T 81 TaNGENT T T ENC-1
ENC-J
T 82 TTaNGeNT T T 710 ENC-d
: ENC-J
T 83 T BEND T 1 END-1
CENTER
ENC=J

MOMENTS

AXIAL
FCRCE

-C.CC3

-00003.0.

38.113
38.113

38.113
3g.113

-29.456
~29.456

-29.456
-25.456

-29.456

-47.850

-38.214

~38.214
-38.214

~38.214
~38.214

-38.214
-47.850
~29.456

-25.456
| -29.456

-25.456
-29.456

~292.¢69
-292.¢€9

-292.669
-292.669

-292.£69

-292.669

~C.CCC
-0.C00

-292.£669
~2G2.669

-292.669
~437.044
~325.405

Y-AXIS
SHEAR

1.492

. 1,492 .

-29.,452

-290452.

=29.452

-29.452 .

'J.llZ
=5.112

‘0.112
-J.112

-38.214
'6.193
29.456

28,456
29.456

29.456¢6
29,456

29,456
6,193
38,214

=G5ell2
~Ce.112

-d.112
=C.112

-325,425

-325.405

-325.405

-325.405

=325.4905

T-325.405

-6.003

—0.03)

-325.455

-325.4C5

~325.405
-23.148

232,669

I-AXIS
. SHEAR

0.101

Ve101 .

1.604
1,694

1.634
38.214
38.214%

38.214
38,214

-Cell2
L =dell2
~Jell2

-Je112
-Je.112

~dell2
~Uell2

0.112

Jell2
g.112

38.214
38.214

38.214
384214

-15.825
~15.825

-15.825
-15.825

-15.825
-15.825

0.C00
C.039

-15.825
-15.825

-15.825
~15.825
~15.825

1.606

TORSIONAL

MOMENT .

13.31

92.91
92.91

92.91
92.91

-20.36
. =20.36

-20. 36

. -200 36

‘20. 36
'7.62
9.34

9.34
9.34

-3,70
-14.34

-l4.34
-14.34

~14.34

T -14.34

-26.26
~26.26

-26426 .

~26.26

~26.26

0.00
0.929

-26.26
-26.26

-26.26
-100.890

-13".8‘.

13.31

9.34 _

-26.26

Y-AXIS I-AXIS
___MOMENT _ MOMENT
7.01 -132.81
Te 32__.__ .__.‘137.28
-33,67 858.78
_. =32.23 _____ 885.29
-32.23 885.29
-26.85 __ ____983.9&
-851447 -14437
27445 _=11.8%
27445 -11.80
_V24.86 _ ___ =9.76
9.76 724.86
21.01 793.83
19.94 157. 10
19.94  _ T157.79
17.25 47,08
17.25 . 47.08
14.76 -613.17
C =14.76 _ 61017
-16.75 646430
-8.93 S77.32
T-577.32° 7 7 -g.93
~524.78 -8.77
‘-524.78 -8.,711
-481.79 8465
T 114041 T T-2527.46
96.61 -2161.41
T 96.61 T <2161441
S1l.1l -1225.88
T S1.11 -1225.88
-63.62 1133.31
-0.00 T -9,0)
-3.02 0.00
-63,62°  1133.31
-103.19 1966482
-103.19 ' 1946.82
-76.78 2235.57
=5.39 _ 2012.29

borm =




PIPE FORCES AND

ELEMENT ELEMEAT  LOAC STATION
NUMBER TYPE CASE '

84 TANGENT 1 ENC-1

e ENC-J

85 TANGENT 1 ENC-1

e ENC-J

B6 TANGENT 1 ENC-1

e - . ... ENC-J

27 BEND 1 ENC-1

e e CENTER

ENC-J

.. 88 _TANGENT.. . 1 END-1

: END-J

. B9 __TANGENTY _ _ 1 ENC-1

~ END-J

... 9C.__TANGENT 1 ENC-1T

ENC-J

A . 91  TANGENT 1 ENC-1

\ END-J

o~ _92____BEND..___ L. ENC-1

CENTER

ENC-J

93 TANGENT 1 ENC-1

ENC-J

T 94 TANGENT T ENC-1

ENC-J

"7 o5 TANGENT 17 ENC-I

ENC-J

"T"e6 TANGENT Ty ENC-1

: END-J

TTTTTT9T OTANGENT T T 1T Ene-1

ENC-J

T 68 T TANGENT 1 ENC-1

ENC-J

T 99 TaNGEAT T 1 ENC-T

ENC-J

“100 BEND 1 END-1

CENTER

ENC-J

MGCMENTS

AXTAL
FCRCE

=325.4C5
-325.405

-325.405
~325.405

-325.4C5
-325,405

-325.405
-437,044%
-292.€65

-427.834
-427.834

-427.834
-427.83%

-427.834
-427.834

-428.262

-4284.362

-425.378
-314.806
-15.825

-15.825
-15.825

-15.825
-15.825

-354.861
-354.861

. =354,861
-354,661

-30.231
-30.231

~-30.231
-30.231

-3C.221
=30.231

-30.231
=32.221
~30.365

Y-AXIS
SHEAR

-292.669
~292.665

~292.669
-292.669

-292.669
~292.669

-292.669
23,148
325.405

. -920204
~92.204

-92.204
~52.204

-92.204
‘920204

~8%.717
-89.717

. =15.825
292.426
429.378

=325.405

=325.405
~325.405

7 292.558
292.558

7 292.558

. 292.558

22.145

22.145
22.145

224145
22.145

~11.149 )

-0.197

T ~325.405

22.145°

10.778

2-AX1S
SHEAK

15.825
15.825

15.825
15.825

15.825
15.825

15.825
15.825
15.825

-15.825
-15.825

-15.825
-15.825

. =15.825

-15.825

-15.825
-15.825

84,722
84,722
84,722

262.669
252.€69

262.669
292.669

54,039
54.039

54,039

54.039

-11.149

-11.149

-11.149
=11.149

-1ls149
-1l.149

~22.145
-22.145

‘-22.145‘

TORSIONAL
© MOMENT

-134.84
-134.84

-134.84

. _'134.84

-134.84

.. =134.84

-134.84
61.29
258. 60

93.46
G3.46

93.46
93.46
93.46
900 56
9005"
306.58
449,26

© 449,26
449.26

449,26

449.26

100.27

100.v7

~44,94

-44.94
-44.94

-44.94
-44.94

-46,94

-119.01

-188.79

'100.07

93,46

83.56 _

100.07 7

Te44.94

Z-AXIS -

2.57

Y-AXIS
MOMENT . MOMENT
5439 -2012.29
... 68B.69 __-__ _-B41,62
68.69 -841.62
_ 131.99 . 329.06_
131.99 329,56
: 195439 __ 1499.74
195.39 1499.74
278420 1945.30 _
198.14 1368,.89
o =312.08 ____~1368.82
-375.55 -999.09
-375.5% -999.07.
-439.02 -629.21
__=439,32 _ =629.21
-502.49 ~259.42
-503.03 | =259.42
~598.14 279.82
279.82 599.16
258,59 379.01
85.88 -227.95
139.83  205.48
1008.84 1181.69
1008484 T 1181.66
1886.85 2157.90
T =455.53 2518.85
394,74 2189.72
2394.74 | 2189.72
449,62 -~2381.49
T 207.08 7 589.40
39.84 257.23
39.84 1 257.23
-88.38 2.57
7 -88.38
-195.92 -210.99
TTTL210.99 7 T 165.90
-211.37 203.37
_ =186.52. 196441

EXZaL'Y

|

92



PIPE FORCES AND MOMENTS

ELEMENT ELEMENT LCAD STATION AXTAL Y-AXIS Z-AX1S TORSIONAL  Y-AXIS 1-AX1S
— _NUMBER._____ TYPE__CASE . FCRCE . SHEAR  _ SHEAR . . MOMENT ______ MOMENT. MOMENT
1C1  TANGENT 1 ENC-1 -30.379 13.765 -22,145 -188.71 ~186.60 196.41
.. ENC-J =30.370 .._ .. 10.765 . =22.145 . _ _~188.71___ =STT.70______ . 6.29.
102 BEAD 1 ENC-1 ~3Q0.367 ~22.145 ~10.771 -188.83 6.29 577.66
- —_— CENTER =37.132 _ ____ S.813 . =10.771 _ . =140.91 ___ 109,40 633,02
END-J ~23.146 30.366 -1y.1TN -34.11 148,43 546.83
.. 103 _TANGENT______ 1 ENC-T ~22.145 | __ 3ue23l ___ .. 11.149 . =34.,1) __ ~235,76 _____S15.24 _ _._
END=J -22.145 30,231 11.149 =34.11 23.47 -187.63
... 134 _TANGENT. ____1 ENC-1 -22.145 304231 . _ 114149  _ _  =36,11 ___ | 23,67 __ -18Te63 ______ _ ...
ENC=J -22.145 30.231 11.149 ~34,11 179.56 -610,86
o ._135__TANGENT..  ___ .1 END-I -22,145 . .39.231 ___ 114149 __ _ _ =34.11 _____ 179,56 ______—610.86 _
ENC=J -22.145 30.231 11e149 -34411 235.31 -762,01
. 106 __TANGENT 1 ENC-1 -64.370 14.831 1.378 79.73  _ _-138.22 4v2.7%
ENC=J ~64.370 14.831 1.378 79.73 ~124.45 324.43
____ 107 _TANGENT ___ 1 ENC-1 “64.370 144831 ____ 1.378 _____ 79.73 ____ -124.45 ____ 324.43
END-J -64.370 14.831 1.378 79.73 ~96.89 27.81
108 TANGENT 1 ENC-1 -64.370 14,831 1.378 _ 79.73 _ __ -96.89 ____  2%.81 ___
END=J -64.370 14.831 1.378 79.73 -76.23 ~194.66
.@__109 _YANGENT______ 1 __ ENC-1 ~64.370 _ . 14.831 _ _ 1.378 _____ 19.73 __ -76.23 __ -194.66 __
L END-J -64.370 14.831 1.378 79.73 62,45 ~342.97
O 110 _1ancear 13 ENC-1 -64.370 14.831 1,378 79.73 _____=62.45 ____=342.97
) ENC-J -64.370 14.831 1.378 19,73 -48.68 -491.28
111 _TANGENT ____ 1  END-TI -644370 _ 14,831 ___ 1.378 ___ 79.73 __ -48.68_____ -491.28 _
ENC~J -64.370 14.831 1.378 79.73 ~40.41 -582.21
____112__TANGEANT 1 ENC~1 -64.370  14.831 _ 1.378 ___ T9.73 ___ -4).41 ____-S8d27 L
ENC~J -64.370 14.831 1.378 79,73 -31.80 -672,96
___._113____BEND____ 1 END-I -64.370 _ _ ~14.876 .76 . 79,73 127.85__ 66l.4T7
i CENTER -56.035 34.998 D.761 147.62 36.04 63,422
ENC-J -14.876 64.370 Ue 761 130.70 -76.88 475.87
T 114 TANGERT 1 ENO-I =14.875 7T 0,762 T -644370 T 7T 130476 475.85°  T6.88 T TR
ENC-. -14.875 0.762 644379 130.76 296.21 T4.75
115 TANGENT 1 ENC-1 -14.876 0.759  =64.370 T 130.68 296,24 Y415 T T T TN
END-J -14.876 0.759 ~64.370 130.68 116.73 72,63
TT11e T TTBEND T 1 T ENC-1 -14.892 7 =0.306 ~64.370 7 T 122491 7T 125,77 T12.63 7
CENTER ~14,874 3.795 -644370 130.31 98,58 72.57
B END-J -14.774 __ 1.891 __  -64.370 136457 77.86 12,19

N



PIPE FORCES ANEC
ELEVMENT ELEVENT  LOAD STATION
_. NUMBER IYPE_.. _CASE.. '
117 TANGENT 1 ENC- 1
— _ . ENC-J
118 TANGENT 1 ENC-1
... . ENC-J
119 TANGENT 1 ENC-1
R ENC-J
120 TANGEAT 1 ENC-1
= ENC-J
121  TANGENT 1 ENC-1
o o _ENC-J
122 TANGENT 1 ENC-1I
e . ENC-J
123 TANGENT 1 END-I
.. N ENC-J
124 BEND 1 ENC-1
e CENTER
ENC-J
g?_"MIZS__INNﬁﬁNt_W 1 ENC-I
g, ENC-J
T 126 TANGENT ____ 1 ENC-I
END=J
o __127__YANGENT _ 1 ENC-I
ENC-J
128 TANGENS 1 ENC-I
: ENC-J
... 129 _JYANGENT_____ 1 __ ENC-I1
" ENC-J
—__330__UANGENY = 1 ENC-I
: ENC-J
o ___131__TANGENY 1 __ ENC-1
END-J
132 IANGENT_____ 1 __ ENC-1
- s e - ENQed ¢
133 BEND 1 ENC-1
CENTER
END-J

MOCMKMENTS

AXIAL Y-AXIS
“FGRCE SHEAR __
-164.831 644370
~14.821 644373
~14,831 644372
-14.831 644373 _
<le2612 47.721
-1.262 47.727
-1.267 47.727
-10263 ‘7.727
-1.262 47.727
. =1.261 41,727
-C.GOO -0.000
-C«000 - =0.000
-1.263 47.727
-1.263 47.727
-1.263 -47,727
-47.727 1.263
-4T.727 . 1.263
-4T.727 ______ 1.263%
-47.727 1.263
-16.643 13.569
-16.643 13,569
‘160643 . 130569
-16¢6“3 e 13-569____
-16.643 13.569
-16.643 13,569
~16.643 13.569
-16.€43 . 13.569
~16. 843 13,569
~16.643 13.569
~16.643 13.569
~16.643 _  ~-18.051
-24.532 ~04995
-18.051

P

16.643

13.569

TORSIONAL

44.35

Z-AXIS Y-AXIS I-AXIS
SHEAR MOMENT _ __° MOMENT MOMENT
-1.378 117.82 -12%:19 98,95
-1.378  117.82 “Thebl . -4.49
-1.378 117.82 -74.41 —4.49
-1.378 117.82 . ~T5.96______ -716.18
16.673 -100:66 -122.55 516.59
164673 -100.66 . -103.79 ______ 4624990
16,673 -100.66 -103.79 462,90
16,673 -100.66 _ ___ -78.78 _ __ _391.31
16,673 -100.66 -78.78 391.31
16.673 ~100.66°__ 2126 134495
~0.€00 -0.00 9.00 -0.09
-0.009 _  =0.09 2.00 __ -2.00 _
16,673 -109.66 21.26 174.95
160613 e . -130066 IR 283.'86”___'_ -646.75

-16.673 -109.66 -283.86 646,75
“16.673 __ .=279.22 - ___~147.23 _____ 696482
-16.673 -308.87 15.65 716.45
-16.673 ____-308.87 _T75.65______116.45
-16.673 -308.87 53.6% 714.55
<16.673 __ =308.87 50,64 _____ T14.55
-16.673 -308.87 17,39 712.03
18,051 _ =-46.59 -218.48___ 593,37 _
18.051 -46.59 -198.18 578,11
18,051 ~46.59 -198.18______ 578.11
18.051 -46.59 ~164.33 552,67
18,051 ____ ~46459 ___ ~164.33_ 552,67
18,951 -46.59 ~56,03 471.26
_ 18.051 | ~46.59 -56.03 _ 471.26
18,051 -46.59 323.06 186.32
18,051 _ _ ~-46.59 323,06 186.32
18.051 ~46.59 449,39 91.34
18,050 ~46.59 449,39 91,34 _
18,051 -%6.59 562,21 6.53
13.569  _  -46.59 -6.53 562421
13.569 ~22.66 64.30 591,79
97.47

56748




s e ..-“--:-_-:1:: - e e ,:-- S el a e s
PIPE FORCES AND MOMEMNTS
ELEMENT ELEFENT  LGAD STATION C O axiaL TY-axis 1-AXIS  TORSIONAL ~ ~Ty=AXTS ~ 7 TTUTIAKIS Tt e
.. NUMBER_ __ 1YPE ___CASE._ . FCRCE _.. . SHEAR __ SHEAR " MOMENT _____. _MOMENT ______MOMENT ___
[ J . )
134 TANGENT 1 ENC-I -18.051 13.569 ~16.643 44,35 567,48 -97.47
o .. ENC-4 ~18.051 .. _..13.569 __ ~-16.643 __ _ _ 4435 ____ S&BeT6______~112474% __ . . _
135 TANGENT 1 END-1 -18.051 1.558 -16.643 44,35 548.76 ~112.74
__ . .. ENB=J —18.G501 14558 . -16e643 _ 44,35 494.67___ _ ~117.80 -
136 TANGENT 1 END-I -18.051 1.558 -16.643 44,35 494,67 ~117.80
. B . END-J “18.051 . _ _.1e558 __. -164643 ______ 44435 _ ____ 294,95 ____ _-13845¢ __
137 TANGEAT 1 ENnC-1 -18.051 1.558 -16.643 44,35 294.95 ~136.50
T END-J -18.051 _ 1.558 -16.643 _ 44.35 ___ 12.01 ____ -163.00
138 TANGENT I ENC-I -18.051 1.558 -16.643 44,35 12.01 -163,00
D o ENC-J -18.051 _ 1.558 -16.643 46,35 _ _ -121.14 ____ =175.47 L .
139 TANGENT 1 ENC-1 -18.351 1.558 ~16.643 44435 -121.14 ~175.47
R - _ ENC-J -18.051 1.558 ~16.643  44.35  -254,29 ___ -187.93  _ o
140 TANGENT 1 ENC-I -18.051 1.558 ~16.643 44.35 -254.29 -187.93 O
_ :  ENC-J -i8.¢51 14558 __ 164643 ______ 44.35 ____ ~404.08 ____ -201.96. ____ . . . .
141 TANGENT 1 ENC-1 -18.051 1.558 -16.643 44,35 -404.,08 -291.96
o o END-J -18.051 1.558 ~164663 44,35 -451.93 ___ -206.44 _
R 142 TANGENT 1 ENC-I -18.351 1.558 ~16.643 44,35 -451.93 -206.44
ey ... END= -18.051 _ __ 1.558 -16.643 44,35 -477.65 -298.16
® 143 Tancent 1 ENC-I ~48.2064 38.345 38.800 -334,66 -756.72 160.54.
e e e e ENC‘J‘ ’48.24‘ - 38.345 38.800 . _‘334.66 ..-__,_-713’07- e s o 117‘4) P . ——
144 TANGEAT 1 enc-1 -48.244 38.345 18.809 -334,66 -713.07 117,42
o ) ENC-J -48.244 ___ 38.345 38.800 ~334.66 ___ -514.22______-19a2
145 TANGENT 1 ENC-I -48.246 33.345 38.300 -334.66 -514.22 -79.12
T ENC-J ~48.244 33,345 38.300 -334.66 _ -297.90 ___ -292.89 o
146 TVANGENT 1 ENC-I -€.C00 0.00) 04092 -9,92 -0.02 0.09
e END-J -€.060 0,999 9.007 -2.00 _ -3.00 -0.03
147  TANGENT 1 EnC-1 -48.244 38.345 38.800 -334.66 -297.99 -292.89
)  END-4 -48.264 ___ 38.345 __  38.800 -334.66 -213.81 ____ -316029
148 TANGENT 1 ENc-1 —48.244 38,345 38.800 -334,66 -213.51 -376.29 -
o L ENC-J -48.244 38.345 38.839 -334.66 -131.06 _ _ -457.78 ) o
—
149  TANGENT 1 ENC-T -48.244 38,345 38.800 -334,66 -131.06 -457.78 —
T ENC-J -48.244 38.345 38.£00 -334.66 | =34.06 ___ =553.64 o
15) BEND 1 enc-1 ~48.244 -38.345 -38.800 -334.66 34,06 553.64 &
T  CENTER -57.228 -22.865 _  -38.800 -316.89 _ _  86.98____ 587.33 _ o ~
ENC=J -61.386 —5.457 -38.800 -284.67 132.56 602.92 ’o\:
e — . i - ) " — - g e g -



P IPE FCRCE
ELEMENT ELEMENT
.TYPE

NUMBER

151 TANGENT

152  TANGENT

153

TANGENT

154 TANGENT

155 TANGENT

156 TANGENT

157 TANGENT

158 TANGENT

166 TANGENTY

S

A

N

c

LOAD STATICN
CASE -

oy .

167 TANGENT

1

1

1

1

1

1

1

159 TANGENT
e
%3_ 160 TANGENT
1¢1 TANGENT
162 TANGENT
163 TANGENT
164 TANGENT
165 TANGENT

e Gwew.

ENC-1I
END-J

ENC-1
ENC-J

ENC-1
ENC-J

ENC-1
ENC-J

ENDO-1
ENC~J

ENC-1
END~J

MOMENTS

END-1~

END-J

ENC-I
ENC-Y

ENC-1I
ENC-J

END-T
ENC-J

ENC-1
ENC-J

ENC-1
END-J

ENC-1
END-J

ENC-1
ENC-4

ENC-1
ENC-J

ENC-1
ENC-J
ENC-T
END=J

v e

AXIAL JY-AX1S
FCRCE SHEAR
-38.345 ~48.244
‘380345 “8-26“
~38.345 -48.244
=38.345 _ . -48.244 __
~-38.345 -48.244
‘38.3‘05 ‘“8.2‘04 —
-38.345 -48.244
-38.345 ~48.244
-38.345 -48.244
-38. 3‘05 "48.24‘0 -
-38.345 -48.264
-38.345% . ~4B8.244 __
-38.345 -48.244
-38.345 -48.244 __
-38.345 ~48.244
.=38.345 -48.244 _
-38.345 ~48,244
‘38-345 e e e ‘480244 o
~38.345 -48.244
~38.345 . =4Be244
-38.345 -48.244
-138.345 -4B.244
-56.851 ~36.787
-56.851 ~36.787
~-56.851 -36.787
-56.851 -36.787 __
-56.851 -36.787
-56.851 ___  -36.787 ____
-$6.851 ~36.787
-56.851 . __“"360787 —
-88.781 28.%16
-88.781 28.416 _
49,064 28.416
- -49.064 e . _28.‘16 —

2-AX1S

1-AXIS TORSIONAL Y-AXIS
SHEAR MOMENT MOMENT ____ __ MOMENY _ __ _ . _ ..
38.800 -464)3 -310.63 -632.92
38,800 L ~h6.03 ~257428 __ . . -536458 __ ____ ____ .o __
38.800 ~46.03 -257.28 ~536.58
38,800 ______-46.33 ______-102,08 -343,61
38.800 -46.03 -102.08 -343,61
. 384800 . . ~h6.03 __ _ -63.28___ __ =295.3T. . oo
38.800 ~46.03 -63.28 ~295.37
384800 - ~46.03 _  133.73________=54,15 -
38.830 . =46.33 130.73 -54,15
38.800° _ __ ~46.53 _____ 402.33 _____ 283.56 B
38.800 -46.93 402.33 283.56
038,800 _ _ -%6.03 _ _ S18.73__ 428,28 ___ - __ .
38,800 -46.03 518.73 428.29
C 384800 _ ~46.03 557,53 476453 e
38.800 -46.03 557.53 476.53
38.800 _ _ __ ~46.03 _____ 576.93 ______ $00.66 . _ ... _...___.
38.800 ~46,03 576,93 500.66
-.38.800 __ . =46.03 ____ 596433 524,78 ___ .
38.800 -46.03 596.33 524,78
38.800 _ —46423 . 623.58 554,93 e
38.850 -46.93 622.58 554,93
38.800 | -46.03 _ ___ 712.73__ 6695 ___ ___
64,887 -116.19 286.07 -542.85
~64.887 _  _ ~116.19 213.07  =501.46 _ L
~64.887 -116.19. 213,07 -531.46
~64.887 ~116.19 _ 148,18 -464.68
~64.887 ~116.19 148.18 ~464.68 ,
_ ~64.887T __  =116.19 ___ =233,03 ~248.55
- — -
~64.887 -116.19 ~233.03 ~248.55 ;;
644887 -116.19 ___ -557.47. ~6%.62 L o
52.605 682.93 -270.29 95.37 b=
. 52.605 682.93 =228.47 72.78 il
R e ke n s ¢ T WD uthe LR A AP e G samem et = b fee - . 'b
90.786 - 623.05 -228.47 -288.96
.90.786 ____ 623.05 36921 =371.80 ny
(o 8



® —
! PIPE FORCES AND HMOMENTS
® | ELEMENT ELEMENT  LOAD STATION AXIAL Y-AXIS 1-AXIS  TORSIONAL .. Y-AXIS 1-AXIS
., Ay—NUMBER YYPE _ CASE ECRCE SHEAR SHEAR MOMENT MOMENY__ _ MOMENT
® 168 TANGENT 1 END-1 49,064 28.416 90.786 623.05 36021 -371.80
o ENC-J -49.064 284416 90.786 623005 300..90 ~4544065
L
D'-l 169 TANGENT 1 ENO-1 -52.605 28.416 -88.781 69.30 309,90 768.18
b
P END=J ~52.605_______ 28.416 -88,181 69430 =498.14 512443
D
| 3 170 . TANGENT 1 ENC-1. 44246 -65.203 23.894 -20.82 -287.17 -747.55
: i END=J ~44246 -65.2Q03 23.894 2082 23,45 100,08
| M 171 BEND 1 ENC-1 -44246 -65.203 23,894 -20.82 23,45 100.08
f CENTER_ -49.107 -43.103 23.894 19.35 13.54 212424
.!4g END-J -65.203 40246 23,894 83.18 83.56 252.48
= 172 YANGENT 1 END=1 -65.203 -23.894% 4,246 83.18 -252,48 80.56
.é-i . ENG-J -65.203 -23.894 40246 83.18 -186.67 450,91
{i 173 BEND 1 ENC-1 -65.203 -23.894 40246 83.18 ~186,67 450491
= CENTER ~63.001 29.210 4.246 ~70.06 -183.31 445,41
» END-J -23.894 65.203 4.246 © 176,05 -72.57 347,64
Ly 174 TANGENT 1 END-T -23.894 -65.203 4,246 176,05 72.57 =347.64
o ENC-J -23.894 -65.203 -4.246 -176.05 44,97 76417
NN 175 TANGENT 1 ENG-T -23.894 ~65.203 ~4.246 -176.05 44,97 76417 |
» END-J -23.894% -65.203 -4.246 -176.05 23.75 402.19
j 176 BEND 1 ENC-T ~23.8%4 -65.203 ~4.246 -176.05 23.75 402.19
PP CENTER -63.001 -29.213 - ~4.246 ~110.81 133.77 499.95
LG ENC~J -65.203 23.894 ~40266 13.13 165,44 535,46
P (N 177 TANGENTY 1 ENC-1I ~65.203 -23.894 4.246 13.13 ~165.44 -535.46
) e END-J -65.203 23,894 44246 13.13 ~137.84 -350,15
o .
» 178 TANGENT 1 ENC-1I -65.203 -23.894 4246 13.13 . -137.84 -350.15
i ENC-J -65.203 ~23.894 4246 13.13 -110.24 -194,83
¥ 179 TANGENT 1 END-1I -65.203 ~23.894 40246 13.13 -110.24 -194.83
P ENG=J -65.203 -23.894 %0246 13.13 -86.89 -63442
d - 180 TANGENT 1 ENC-I 0.000 -0.000 0.000 0.00 0.0 -0.00
i ' ENC-J 0.000 -0.000 0.000 0.00 0.00 -0.00
»:- 181 TANGENT 1 END-I -65.203 ~23.894 40246 13.13 -86.89 -63.42
P END-J __ -65.203 -23.89% 44246 13.13 -52.84 128,21
ot
; 182 BEND 1 ENC-I -65.203 -23.894 40246 13.13 -52.84 128,21 ,
: CENTER -6S.425 1.559 4.246 -6.33 -50.12 138,77 s
' ENC-J -64.071 26,781 4.246 -23.45 =40.48 125.38
P 183 TANGENT 1 ENC-I -64.075 -26.770 ~4.246 -23.44 42,48 -125.38 ‘
e END=-J ~64.075 -26.770 <4.246 ~23.4% 23.03 -15.38 -

PR | S




»

FCRCES

MOMENTS

PIPE ANTC
ELEMENT ELEMENT  LOBAD STATION AX1aL
. NUMBER_..._ TYPE__. CASE ‘FCORCE
184 TANGENT 1 END-1 -64.015
_— .. ENC-J -64.075
185 TANGENT 1 ENC-1 -64.075
e _END-J -64.075
186 TANGENT 1 ENC-T -64.084
... ENC-J4 ~64,G84
187 BEND 1 ENC-1 -64,072
I ... CENTER -69,426
END-J -65.201
.. 188 _TANGENT ____ 21 ENC-1 -65.2C3
END-J -65,203
e 189__TANGENY.____ _1__- ENC-I -65,203
E ENC-J -65.203
- 190__TANGENT____ ) . END-I -65,203
ENC-J -65,2€3
O jer vaweent 1 ENC-1 -65.203
¢ ENC"J ‘65.203
15
CO\__192_ TANGENT ___ 1 ENC-I -65.203
ENC-J -65.203
. 193____BENC _____1__ ENC-I -65.203
CENTER -25.210
ENC-J 23.854
7777 194  TANGENT 1 ENB-t 23,894
END-J 23.894
185 TANGENT 17T ENE-1 23.894
END-~J 23,894
sTATILIC SCLUTION TYTIME 1LO
-~ - EQUATIGN SCLUTICN = 5,57 -
: CISPLACEMERT OUTPLT = 1.33
T .____STRESS_REGCVERY = 7,37

Y-AXIS
SHEAR

=26.77)

. . =26eTT0 .. .

<2677
. =26.T73

-26e749
-26.749

-26.779

23.899

‘23.894

~23.894
-23.894

“230894.
~23.894

.~23.894 _

- =23.894
-23.894

. 23.894
63,001
65.203

T ~65.203

’650203

-65.203

. =le547 __ .

. =23.894 . .

T-65.203

1-AXIS
. SHEAR

‘4.246
_~4ha.246

~4.246

o .=be266

44246
L _.—he246

~he246
—=he246
-4o246

40246

4.246

4,246 |

G246

TORSTONAL Y-AX1S Z-AX1S
—— L. MOMENT MOMENT. MOMENT .
-23.44 23.93 -15.38
e =23444 . 5459 94,63
-23,44 5.59 94,63
e =23.44 _____-11.86 274.63
-23,45 -11.85 204.63
e =23.45 . =29.3) 314,59 ___
~23.43 -29.32 314459
e =33.25 __=22.61 327.97__
-39.94 -12.79 317.41
-39,94 12,87 ~31T.61
~39,94 36,23 -185.52
- -39,94 36423 -185.52 _
39,94 61,71 -42,15
__________ -39.94 6l Tl___: =~42.15 _
-39,94 87.18 101.21
=39.94 87.18 _ 131.21
-39,94 95,67 149.02
—— . -39.94 e 95. 67__'_«.______‘ 149.00 e
-39.94 114,78 256,52
-39.9‘0 ‘lll'. 78 ’256. 52_ e
-112.51 -63.42 ~346,51
-125.39 29.33 -479,27
125,39 -29.33 Ta19.,27 7
~125.39 -20.83 609,67
-125.39 ~14.47 © 707,47

G

92 Ty
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® - 122 1 C. 6300. 9100.  11068.. J 0. - 0. c. 0. - - i,
EA 123 1 2240, 1770, " 4850.  5628. J 2240. 2270. 1680. . 3605. fm
. =124 c — 6590 332002020 .———4003 4 2650. .2590. 2040 4230 : >
12% 1 2650, 2590, 2040. 4230. . 3 2¢50. . 2950. - 1900. 4397,
126 1 2650, 2553, 1909, 4397, ... J 2650, 3430, 1870. 4721.
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oo o} 28}

il

.. ————- cnve TG - PP N ARSI ey e gt W g Y g e
41Ce- 209, . 126Ua- 24764~ d el 1 - .2010. 1210.- —-— 2383,
12¢ 1 4l6. 2010. 1210. 2383, J 416. 1740. 1070. 2085.
130 1 416. 1740. Lo70. 208S. J 416. 839, 478. 1051.
131 1 416, 839, 478, 1051. J 416. 681. 246. 83s.
132 1 416, 681. 246. 835. J 416. 714, 4. 827.
133 --—C - 309, —-— 278, ---— - 7634 --—- 869 - J-—--—10Te -——— 409, 760. -- 870, - —_—
13% I 1J7. 780, 409. “870. J T U107, T4%5. 416. 880, °
135 1 107. 745. 416. 850. J 107. 701. 3%1. 810.
136 —1 197. 701, 391, -~ - 810¢ ———Jd ——— 107 —— 523, 305. 615, .- —— e
.13 1 107. 523, 30S5. 615, J 107. 218. 177, 301.
133 1 107. 218. 177. 301. J 107. 135. 101. 200,
136 —. I~ - 107 ——= 1350 -—-=10la-nm- 2300 —— o} —mm. 107¢  ——— 28474 - - 330 --- - 2Me
140 1 107. 241. 33. 271. J 107. 455, 121. 483,
141 1 7. 455, 121. 483, J 107. 525. 159. 559,
142-—1~— -107¢ --—- 525 -—— 159¢ —— 5594 - J.~u.- — 107, .--—- 553, 175, 590, ommn o i—eeen s e -
143 1 1i7. 334, 85. 368. J 117. 309. 79. 340. .
144 1 117. 309. 79. 340. 3 117. 194. 101. 248. e
-1485 — 1 -— - < 1174 - ---1%4. - 10Ll. -~ 248, J 117. 2161 - - 176, 26600 commi e
146 1 0. 161. 119. 200. J 0. 0. Oe 0.
147 I 2. 1. l67. 167. J 2. 1. 120. 120.
148 —- ] —— i 24—, lommmmo 1200 = == 1200 ——meme Fomor o 24 —emm Qo T4 The - o e e e
149 1 2. 0. T4. 14. J 2. 0. 20. 20.
150 (o 2. 1. 3. 4. J 2. 1. 24. 24,
S1SL . o 0. 2. 24. 24. SO T e . 24— 22. b ¥ J— e I
152 1 Ve 2. 22. 22. J 0. 1. 17. 17.
153 1 2. 1. 17. 17. J 0. 1. 15. 15.
154 .— 1 0. e iS. - 154 J 0. le m o 8o - = -v Q4 miemm iem it e e -
155 1 0. l. 8. 9. J 0. 0. 1. 1.
156 l 0. 0. 10 1. J o. o. 6. 6.
157 ——1- - - . V. [ Y -9 6. J 0. Y PR 7. e e B —
158 I O. 0. 7. 7. J 0. 1. 8. 8.
159 1 0. ie 8. 8. J 0. 1. 8. 8.
160 — — 1 . Oe ~—-—- 1le - Be e 8o o Jom s Og —— le - 9. 9. e+ —— e e -
161 1 0. 1. 9. 9. J 0. 1. 13. 13.
162 1 37. 215. 65. 231. J 7. 207. 62. 219.
163 —_ l—..... 37. ... 207. 62. 219¢ - oo oe J e e 3T 1964 - - 58a - - 2084 . cimen me e e e e -
164 1 37. 156. 58. 208. J a7. 142. 45, 153.
165 1 3r. 14¢. 45, 153. J 37. 112, 43, 126.
166 ——f —— . 33, 151. b1 — 1574 e e J 33, .._.106. -. - 23. 113. .. - - —
167 1 22. 106. 34, 113, J 22. 30. 30. 48.
168 1 22. 30. 30. 548, J 22. 163. 33, 168.
168 1 ... 19, 163, 36. .- 168. .. e d - s 194 an . 245¢ - . ... 46. .. 250. — ——
170 t 23, 45. 23. 55. J 23. 15. 19. 33,
171 C 12. 21, 18. 30. J 10. 18. 15. 25.
1?22 1 .. 10e —— - 15¢ .o 2 18e oo 2S¢ ceeiiiii d e 10 e 1S4 . e 23 324 e e B
173 c 16. 15. 22. 31. J 21. 9. 20. 3). -
174 1 21. 9. 29. 30. J 21. 7. 21. 30. ~
176 1. .. 21.  Te v ~be o e 30a e J e 2le e . 10. . 30. 380 e e e e
176 c 18. 15. 33. 4d. J 13. 19. 30. 37. -
177 1 13. 1%. 30. 37. J 13. 12. 11. 21. £
~b78 .1 ... 13, — 12. —_——11. e 2le e J L — 13. .. ceee 12 e - 9. 19. _— e mm i ———— —
17s 1 13, 12. 9. 15. J 13. 19. 25. 34.
180 I 0. 6. 25. 26. J 0. 0. C. 0. )
~181.. .1~ 11. 19. - 0. 22. - 1l. .- 15. d. 18. - S A —
182 c 12. l4. Je 18. J l4. 12. 0. 18. :
163 1 l14. 12. 0. 18. J l14. 13. 0. 19.
184 ... —....lé. -_ 13. - 0. .. 19.. . —_dJd - 144 . 16. 0. 2le e e e e e s -
185 1 14, 16. d. 21. J 14. 18. 0. 23.
186 1 l4. 18. 0. 23. J 14. 19. 0. 23,
187 ._¢C. . T. 22. Je - 23. J - ... 4. 23. 0. 23¢ i - - -
148 1 4. 23. 0. 23. J 4. 18. 0. 19.
18% 1 4. lé. 9. 19. J 4. 9, 0. 10.
190 | G 4. G, Je 10. 3 - 4. 4. O. 5. -
161 1 4. 4. 0. 5. J 4. Be 0. S.
t-- 1 4. e. J. S. J 4. 23, 0. 29.
-7 L IEA I by A [} 2 Ed hY 27
, ' ” Ve [ . 1
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B.

RED MODEL MOMENTS

B-34

LTR 1144-26



s n\ ,_.‘ »- - a
\ ' 9
B :'""'“"" ° Tt T o TToTmTT ot mr o e T tTToTT - - e T T - ToTTTTTTTTT o '—_'*_‘—-ﬂ:
: PIPE FORCES AND MOMENTS , R_ED\"I ;
V| ELEMENT ELEMENT  LOAD STATION AXIAL Y-AXIS I-AXIS TORSIONAL Y-axts 1~AX1S /r\ . :
S5 NUMBER __ YYPE _ CASE__ _ —ece... FORCE. SHEAR__ __ SHEAR __ MOMENT___ MOMENT ___  MOMENT __ »JJ : ‘.
Vo 1 TANGENT 1 END-I .2.957 3.157 0.071 -0.55 -d.44 . ~5.47
o _END-y 2,573 3,157 0,071 . -0.55 =9.33 o -lde2d
TNe 2 TANGENT 1 END-T -3.157 2.573 0.071 0.33 -9.55 -13.21
R CEND=J  =3.15T - 2.189 _  __ 0.071 0.33 -0.4% -13.78 B
P e o - - —
Vo
" 3 TANGENT 1 END-1 - =1.746 ~5.334 2.036 0.57 -3.27 -18.82
i. e L END=3 <1aT46  =SeT21 04036 D.ST  =3.19 =639 o
) - & BEND 1 END-1 -1.746 -S.T21 0.036 0.57 ~3.19 -6.39
P o CENTER “54638 . =3.169 _  0.036 _ 0.30 _ =J.44 - 7.50
v -~ END-J -6.734 1.746 0,036 ~0.06 . ~3.43 9.99
S5 TANGENT 1 END-1 -6.734 T 1.746 04036 - =0.06  -.43 9.99 o
| END-J - -7.981 1.746 0.036 7 T "-0,26 To=dar? ~2.76
| I : v
s 6 TVANGENT 1. END-1 3.323 0.019" 0.180 ~0.06 -3.17 ~2.76 - S
) END-J 2.721 9.019 0.183 7 T -0.06 d.4b -2.82
- 7  TANGENT 1 ENO-1 2.721 0.019 2.180 -0.06 .46 . =2.82 e
> . @ END-J 1.388" 0.019 0.180 7 -0.06 1.86 ~2.96 ’
i X8 BEND 1  END-I 1.388 0.019  0.180 -0.96 __ 1.86  -2.96
. W CENTER 0.636 -0.610 0.180 T T ke4T 7T 1.83 0 T ~le86 i -
g END-J ‘0.019 -0.375 0.180 2.53 0.73 ~2.25 :
[ . '
T | e R
9 TANGENT ) END-{ 0.019 0.375 -0.180 2.53 -0.73 2.25 :
- , END-J 0.019 -0.012 -0.180 2.53 -1.1% ~3.16 -
P ETTTTTTTI0T TANGENT T T T T END-T TTTT00019 T 20,012 T T T =04180 T T T 2,53 T T T a1 T —0a16 T 0 T T
i END-J 0.019 -0.270 -0.180 2.53 -1.61 D405 :
-fu?‘—_""1"1—‘TANGe‘m““‘”‘T“" ENO-TI "7 7T 04270 T 04019 T T T TT=0.180 “1.41 "T2.53 0 77 0495 T T T
A END-J | 6,484 0,019 ~0.182 l.41 -1.89 “0.42
,i«’[‘“‘““1"2“"'rmcem“""“‘t““"Enc-x"“‘“""‘ T.641 T TT0,455 T 7T T=0.035 ~0.11 Te0e27 7T ~5,04 T T
) - END-J 6,105 0.071 -0.035 -0,.11 -0.48 -6.67 -
b T TS T TANGENT T T T UEND=T T 5,940 T 1612777 04035 <0.22 9.44 T 6.6 T T T
). - END-J 3.156 1.412 0.035 -0.22 2.82 -8.69
LR TANGENT T T END-T T 14412 T U3,156 T =04035 T 0.82" T=0e227 T 8469 T T
b END~J 1.412 -4,012 ~0.035 0.82 -1.19 23.68
l TTTTTTIS TTANGENT T T 1 T END-T1 T 5,398 7T 7T 33,981 T T =0.038 T 0.0 TTTe06 T T Te44,73 T
)i END-J | =5.397 =-37.139 -0.038 0.0 0.00 0.0
. .
TTTTR6T TANGENT T LT U END-TT T T T 1,458 T 443177 77T T 04037 T ~1.23 T =200 7T 24,06
. s e e o END=d L #0e494. - . m24851. .. -0e037- ... .. =1,23 e ®0e93 - Cf 2478 - - - -
. =4
TTT 7T 1T TYANGENT 0 T 1T END-1 T -2.880 ~0.273 T06037 T T =1,22 7T 0.94 2.78
END.J ~3e 6‘5 -00273 . 00037 -1.22 1.05 3.59



4 s A

PIPE FORCES AND KOMENTS

) ELEMENT ELEMENT  LOAD STATION AXTAL Y-AXIS Z-AXIS  TORSIONAL Y-AX]S 1-AXIS
UMBER TYPE___CASE FORCE SHEAR SHEAR MOMENT MOMENT MOMENT .
M. 18 TANGENT 1 END-I 3.648 -0.273 -0.037 1.22 1.05 -3.59 ?
, END-J 100304 -0.273 =0,037 1.22 0.09 3.49 .
. 19 TANGENT 1 END~-1 ~14.788 ~0.254 0.217 ~2.63 “1.79 -3.09 :
o END-J -21.828 ~0.25% 0.217 ~2.63 4018 3490 :
i 20 TANGENT 1 END-1 -21.828 -0.254 0.217 ~2.63 4.18 3.90° v
. END-J -22.212 -0.254 0.217 ~2.63 4.51 4e 28 .
" 21 TANGENT 1 END-I -25.322 0.376 0.465 3.69 ~13.89 9.33 .
” EN_O:J -2_5-_9-62 0.376 Do 465 3.69 -1__2113 8._39 Bl
o 22 TANGENT 1 END-I -25.962 0.376 0.465 3.69 ~12.73 8439 "
“ END-J ~28.522 0.376 04465 3.69 -8,08 4062 .
s 23  TANGENT 1 ENO-1 -28.522 0.376 04465 3.69 -8.08 4062 :
. ENO-J ~31.082 0.376 04465 3.69 -3.43 0486 .
24  TANGENT 1 END-I -=31.082 0.376 0.465 3.69 -3.43 0.86 :
END-J =32,362 0.376 0.465 3.69 -1.10 -1.02 -
- 25 TANGENT 1 END-1 -32.362 0.376 0.465 3.69 ~1.10 -1.02 :
- END-J -33.898 0.376 0.465 3.69 1.68 -3.28 .
. 26 TANGENT 1 ENOD-1 -33.898 -0.088 0.181 3.69 1.68 -3.28 :
Y END-J ~36.458 -0.088 0.181 3.69 3.50 -2.49 -
| l\ 27 TANGENT 1 END-TI -36.458 ~0.088 0.181 3.69 3.50 -2.4) - -
4 W END-J -39.018 -0.088 0.181 3.69 5.31 -1.52 :
B~ 28 rancenr 1 END-I -39.018 -0.088 0.181 3.69 5.31 -1.52 N
END-J -41.578 -0.088 0.181 3.69 7.13 -0.63 .
29 TANGENT 1 END-I -41.578 -0.088 0.181 3.69 7.13 -0.63 :
- END-J -44.138 ~0.088 0.181 3.69 8.94 9.25 .
‘ 30 TANGENT 1 END-I ~44,138 -0.088 0.181 3.69 8.94 .25 :
: END-J ~46.698 -0.088 0.181 3.69 10.75 1.13 v
. 31  TANGENT 1 END-1 ~56.698 ~0.088 0.181 3.69 12.75 1.13 :
{n END-J ~48.234 -0.088 0.181 3.69 11.84 1.66 :
i 32 TANGENT 1 END-1 -48.234 ~0.088 0.181 "3.69 11.84 1.66 -
- END-J  -49.834  -0.088 0.181 3.69 12.97 2.21 .
33 BEND 1 END-I 2.035 ~0.088 0.181 3.69 12.97 2.21 :
CENTER 0.666 =0.790 0.181 12.05 T.21 4.53 .
- ENO=J =0.088 =0.024 0.18[ 13,88 =278 6.43 .
34 TANGENT 1 END-1 _ 0.0 0.024 ~0.181 13.88 2.78 -6.43 .
END-J 0.0 25,864 =d.181 13.88 21.39 7T TTTe0.73 7T -

-

[




s

i PIPE FORCES AND
| ELEMENT ELEMENT  LOAD STATION

> NUMBER ___ TYRE__ CASE

35 TANGENT 1 END-1
P e END-J_
;.
i 36 - TANGENT 1 END-1
v END-J
T — .
i 37 TANGENT 1 END-1
i=___________m._“._____"___““END-J
. 38 TANGENT 1 END-I
. o END-
. 39 TANGENT 1 ENO-1
N END=)
‘i
i 40 TANGENT 1 END-1
qu_"_____‘_mA" . END-J
. 41  TANGENT 1 END-1
i . - - . — .
i 42 TANGENT 1 END-1
i~
0 Q) 43 TANGENT 1 END-1
el e END-J
Sl )
1.o] -~ 44 TANGENT 1 END-1
I END-J
) 45 -TANGENT 1 END-1
- END-J
Y .
yod 46 BEND 1 END-1
o ) CENTER
Lo Tt T END-J
. 47 TANGENT 1 END-I
E . ”—_4__.—_ e A ws —— e am - e ——— 1t = s ————————— END-J N
5-% 48 BEND 1} END-T
Bl TTTETTTTTTUTUUCENTER
v  END~J
LT T A9 T TANGENT T T L T END-T
i.% END‘J
L iTTTTTTT 50 TTANGENT T UL END-1
i . . -END~J
PUTTTT s1 vancewt 1 END-1
) : END-J
b

_END-y

END-S

MOMENTS
AXTAL
0.0
0.0

0.0
0.0

[} =] 0 0O oOoCc QO

o0 00 00 oo oo

8.924
8.924

8.924
8.924

8.924
8.924

8.924

8.924

8.92"
10.273
" 10.413

104413
11.967

11.967
0.282
0.284
0.284

- De284

0.284-

0.284

. FORCE

9.165

0.284 ’

Y-AXIS
SHEAR

T.409
4,849
24289
2.289
-0.271
_»"f20831
-2.831

_”‘5.391 s

-5.391

f6o671A

. =6a6T1
~7.951

11.974

. =0.271

4.849

.. 10438

10.438
7.878

0.031.

-2.273
~2.273
4797
1.482

T T =2.,207

_ 2.207
"7 0653

0.284
-13.389

T T-10.011

-12.059

T 114234
T.138

T.138
4.578

L m4eTT

T T =84765

L =30.82

T-AXES

_ MOMENT

6).73

-2.56

‘0056

~36,25

=36.25

~46.33

-46.33
-3).82
10.30

19.30
43,45

4%.45
77.01

77.01
9.77

9.77
-8l.82

-81l.89

. -71.7‘

Z-AXIS TORSLONAL Y-AXIS
SHEAR ____ MOMENT _ MOMENT
—Je284 13.88 -1.39
-0.284% 13.88  ~4.22
-0.284 13,88 ~h,22
-0.284 __13.88 -7.06
-0.284 13.88 =T.06
-Je28%4 _m13’88“_*_____‘9,89
-5.286 13.88 -9.89
~0.284 . 13-&8 "_m_h‘l2.73
‘0.284 13.88 -12.73
-0.284 13.88 -15.57
-0.284 13,88 ~-15.57
-0.284 - '13.83______ -X§.98
-0.284 13.88 ~16.98
-0.284 13.88  -18.40
-0 284 13.88 -18.40
-0.284 13.88 -20.19
-0.284 13.88 =20.10
-0.284 13.88 o =22.94
-00284 13.88 -22.94
-0.284 13,88 -25.49
-0.28% 13.88 -25.49
~0.284 13.88 -28.29
Ve.284 13.88 28.29
0.284 23.76 21.36
0.284 3%.23 11.19°
~0.284 32,23 -11.19
=J.284 30.23 -13.62
0.653 30.23 43.56
-D0.,058 ~° 75247877 T 10441 .
0769 44,24 -31.,50
8.924 T44.26 T 712461
8.924 Leh,246 - 84.00
T*1e923 T 44,267 T 84,00
( .
~1e923 ~ T 64,24 T 7T 7 53,23
-1.923 44,24 34.00

-T1.71
-36.86

36. 86
30460
" 31.29

-31.29

T =63.56 T 7

-13.62
T 3459

49.33

57.15

145,43

145,43

2 311

~1.54
-6J.12

e m————— ¢

-
-
o
s .
'“_—__——F:_”‘f
E
s
~n
- uch
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PIPE FODRCES AND
® ELEHENT ELEMENT  LOAD STATION
. L NUMBER _ __VYPE _ CASE __
¢y
® 52  TANGENT 1 ENnD-I
T LY
1
Q. $3 TANGENT 1 END-1
) I i ) END-J
® . 54 BEND 1 END-1T
Ciar o CENTER
.’ END-J
jil__ 55 TYANGENT _ 1 END-I
b END-J
‘i § 56 BEND 1 END-1
I 20 WYt
b CENTER
® - END-J
!»"“"“‘37“IANceﬁt“ 1T eND-1
o END-J
T T77sg TTTBEND 1T END-I
® | CENTER
el . END-J
0o i 59 TANGENT 1 END-T
T END-J
@ . OO 60 TANGENT 1 END-1
o END-J
ST
| J ~ 61 TANGENT 1 END-I
DU _ END-J
L 2 ! 62 TANGENT 1 ENOD-1I
L ___ END-J
.5 i 63 TANGENT 1 END-1
R i END-J
. e
[ 8 l 64 BEND 1 END-1
| CENTER
.g. T " END-J
o 65 TANGENT 1 END-1
.‘:r‘ o © END-J
R
. 66 TANGENT 1 ENO-1
el - © END-J
o 67 BEND 1 END-1
' ) CENTER
END-J

-~

MWOMENTS

AXTAL
FORCE

0.284
0.284

0.284
0.284

0.284
=1.923

2.418
24418

2.418

" 1.910

0.284

1.192

1.576
=79.201

112.026
112.776

112.776
113.800

~1.699
-lc615

-0.073

-0.075

0.084

-0.106
~0.583
0.287

0.287
4127

4.127
8.845

8.845
8.912
T.476

T =111.423 7

Y-AXIS

. SHEAR

4,578
. 2.018

2.018
-0.798

-1.923
‘l0560
-0.284%

-2.809

~-B8.569

0.284

T T=14509

~2.418

=-10. 516
-14.965

-0.284%
78.800

112.026

22.044
22.044

22.044
22.044

" 0.095
-0.094

0.885
~ 0.883

3.695
1.775

" 0.106

0.722
0.722

0.722
0.722

Q.722
-2.919
-6.454

Z-AXIS
_ SHEAR

-1.923

..A.,1'923,

-1.923

. -1.923

0.798
1.804
2.809

-0.284

~0.284

-84569

-9. 576 '

-13.580

| 2.418
24418

22.044
22.044

22.044

-9028‘

-0.284

-~J.284
-0.284

0.009
0.009

-1le352
-1.352

0.722
0.722

-0.722

T-9.722 T

0.106
0.106

Jelub
0.106

0.106
T 0.106
D.106

TORSIONAL Y-axls$s Z~-AX1S
L MOMENT MOMENT _ __ MOMENT _
46,26 34,00 -6J)412
e ‘4.2‘________' l“o 17 e '930 10 o
44,24 14.77 -93,19
e §‘QZ~~ _ -6e 38 o - ‘99.80
44,24 -99.80 6.38
-92.16 -33.85 170‘2
. =92.16 ___ -~17.42 _  =33.85
-92.16 ~-23.80 94.15
_=92.16  =94,15  =23.8)
-144,79 -33.58 -21.26
-140.65 42.91 -13.13
“."'-139.00 Tt ~-25.17 ~-42.91
“““““ 28.89 T " 137.02 179,34
127.00 99.84 13J.61
170,09 _ 4.18 12.06
4.18 12.06 170.09
S L 11.23 105,52
4,18 11.23 105.57
 4.18 _ 10.09 17.32
-0.00 =0.923 3.29
I -OQOO e ~ 0.06 3. 15
-1.95 2.02 la43
 -1.95  -).84 R
_ =2.57 -3.44  =2.08
-3.19 2.87 2.08
~-1.28 le74 6.34
T =076 T T T T =042 6.52
-0.74% -6.52 ~Deb2
T =0.74 ~4493 -11.25
~0.74 ~4.93 -11.25
T =074 T T =2499 =24.56
-0.74 -2.99 ~24.56
~1.78 =~ 7 -2.28 ~22.44
-2.48 -l.22 =-13.19
o - - Yy e

9¢ rrirdm



)
I

) . A
i PIPE FORCES AND MOMENTS

} | ELEMENT ELEMENT  LOAD STATION AXIAL
L NUMBER ___TYPE __ CASE o FORCE __ _

) 68 TANGENT 1 END-1 ©7.476
i L END-J _ _  8.262 _

). 69 8END 1 END-T 8.262
. CENTRR 10.868
B END-J 11.967

)

i __TO__TANGENT 1 ENC-I 11,967
b END-J 16.941

):- ‘

b 7L _TANGENT 1 END-I 16.941
. END-J 19.501

b :

Lo 72 BEND 1 END-1 _ 15.501
[ CENTER 13.599

b, END-J -0.571
st
e _ SR
fi 73 TANGENT 17" END-1 -0.571

|i;; END-J -0.571
o
LT T TTEEND T T U T END=T T T 04034

p:.! CENTER -0,007
!"L————~m———~~ _ END-J -0.047

D, 75 TANGENT 1 END-I -0.046
N END-J -0.046
!Z-‘

Di-i O 76 tancenr 1 END-1 ~0.046
! END-J -0.046
R

® ¢ 17 vancenr 1 END-I -0.946
i END-J -0.046

{

D : 78 TANGENTY 1 END-1 -0.046
i END-J -0.046
[+

’.v[_ 79 TANGENT 1 END-1I -0.046
G END=3  -0.046
1o !

b 80 TANGENT 1 END-1 -0.046
%'L______~,_”___._ L END-J  =0.046

pi- 81 BEND 1 ENO-I -0.046
i B _ CENTER  0.073

t T T T T ST END=d T T T 16158 7T T
j - 82 TANGENT 1 END-1  ~3.248
0 END-J ~ T 3,248 T

L 83 TAMGENT 1 END-I 0.115
: END-J -0.333
Pl
v "‘ h

13 A Y . ~
Y-AXIS Z-AXIS TORS IONAL Y-AXIS
_  SHEAR _ __ SHEAR MOMENT MOMENT
—6.454 2.106 -2.48 -1.22
-70241 _ - 3. 106 . _"2048 [ -'3.76_. .
7.241 -0.106 ~2.48 0.76
3.722 _=0.106  =2.04 R T L
-0.719 -30106 -lo 37 1-92 ’
. 0722 %036 =1.37 0 -l.92
0.722 00106 "lo37 0. La
04722 0,106 -1.37 0.3
0.722 0136 -1.37 1.19 ’
 =De5TL =Je455  =1.37T _ 3.66
-14.406 -D.455 1.42 T 3.08
-20.104 ~D.455 2.98 D.69
4,065 7 T =0.455 “2.98 2.69 7 7T
3.407 =Je 455 2.98 ~J.48
-0.074 3.427. TT2.96 T =12.43 -
-0.081 2.739 -l.51 ~4.61
=0.067 2,07F ~=1.94 L 273
2.071 3.067 -1.94 -0.08
002‘6 00067 . -lnq‘ _ 0.‘03 Lo
0. 301 0.067 ‘1.95 004\)
-1.363 00067 L -“'109‘ e 0083 o
-1.363 0.067 ‘1094 0083
=2.130  0.067T =194 1.03 B
-2.131 0.067 -1.94 1.03
-2.387 0.0671_“____f1,94 . __»1.19
-2.387 0.067 ~1.94 1.1
7 :3._’.55 e, _0-067 e __-_’..9‘_ . lo 33 e
20485 00067 ‘1.96 1030
_ 10333 B 00067 i -lo 9‘ ~~—_~l.60 .
-00855 -00067 ",.09‘0 °lob°
0.139 -0.067 ~-2.60 0.01
T 04046 T 0,067 T -1.93 le6l T
"0.067 ‘00046 -1.93 0.1‘ o
" =0.067 T =0e046 -1.93 047
2.904 " ~040646/ “0.35 1,96
"‘0264 -0.0'06 “0.35 0066

I-AX1S

MOMENT

-13.19
16.56

-16.56
-27052
33.57
16.54

16454
9.32

-8.65

Je.61"

22.23

22,03

12.43
~D.48
=J.27
-0.08

-2.73

-7.53

-7.53
~2.29

-2.29
) -0.04

=J.04

8.28

. -0431

Vo311
1.59

0.71

-1l.61
T 0.09

" 0,00

19.16

-39.57 T

8.28




e e e

| PIPE FORCES AND

{  ELEMENT ELEMENT  LOAD STATION
;?___NUﬂBERQ ~_YYPE ___CASE.

: 84 TANGENT 1 END-I
: . END-J
, 85 BEND 1 END-1
. o  CERTER
A ENO-J

. 86 TANGENT 1 ERO-1

i END-J
-

i 8T BEND 1 EHD-1

: CENTER
o END~J

{

T 88 TTANGENT — "~ 17 EMD-I

- END-J

LT 89 TANGENTT T 1 END-I

! END-J

FTTTTTT90 T TANGENY T T 17T END-I

END-J

- 91 TANGENT 1 EnD-1

END-J

T e T 9277 TANGENT 1 END-1

c;n END-J

R 93 8END 1 END-I

o CEMTER

i END-J

: 94 TANGENT 1 EvD~1

e ‘ END-J
b .

95 BEND 1 END-1

. CENTER

- END-3

N

i 96 TANGENT 1 END-1

e o END-J

t

. 97 BEND 1 END-1

;T CENTER

: EMD-J

TTTTT 98 TANGENT | 1 END-I

: : Eno-J

"7 99 UTANGENT 1 €np-1

' eno-J

———— . e e

MORENTS

AXTAL
FORCE

28.828
T0.773

68,492
77.395
80.801

80,802
86.272

~3.954
-2+ 154
-1.402

-1.398
-1e¢398

-1.398
-1.398

_10398-

~1l.398

2.957
3.725

3.725

4.109

44109
5.849
3.157

3.157
3.157

3.157
2.917
1.973

1.973
3.381

3.381
5.334
3.157

0.931
0.031

0.031
0.031

Y-AXIS
SHEAR

33.344
37.776

41.770
22.196

© 0.887

T 24437

0.826
~2.401

0.705

1.996
20435

~0.123

T =0.123

~2.784

~2.784%
-3.296

-3.157
-3.157

~3.157
-3.157

3.157
-1.384
~5412)

-6.120
-56.888

-0.038
~1.548
-3.157

-3.157

=3.157

3.157
~5.392

-%5.392
-64160

3.258
2.106

I-AXIS
SHEAR

’00013

-0.013

-0.013
-0.013
-0.013

‘0.013

T ~0.013

-J.OJZ

-0.002’

-0.002

~0.002
"0.002

-0.002
-J.022

" =0.002

-0.002

9.071

0.071
0.071

-0.071
-0.071

-0.071
-2.071

0.032
0.032
0032

0.032
2.032

-0.032
-00032

-3.032
-2.032

T =d.032

-0.032

0.071 ~

-0007L .

TORSIONAL Y-AXIS
___MOMENY _____ MODMENT
0.01 J.75
e 0e01 - Q.31

-0'25 0017
__=0.21  0D.21
~0.15 0.24

e =Del5  D.24
-0.15 -0.09

o _=0.15  =0.09
=0.17 -0.01

-0.16 0001

T =0.16 T T T 0.07
-0.16 0.04

T -0416 0.04
-0.16 0.02

T =0.16 7 T 0.02
-0. l6 0‘01

T =0e55 T T Jde46 T

-0.55 0.65
";—g'w-O;SS R Y1
~0.55 2.76

T =0e55 7T T =), 76
-1.03 -0.42
_=l.1l 0.20
~l.11 0.2)

] -1l -0.01
-1l.11 0.01

-0.73 0.91

0.17 ) 1.27

0.17 le.27

T 0elT T T T 1.44
0.17 -l.44

=0.94 777 -1.25

~1.60 -J.33

T T =1e60 T TT=0.33

, -1. 60 . =0e43
) T -1.60 T =0.43
~1.62 ~De57

I-AX1S
MOMENT

-19.16
52.87

52.87
13.04
-5.‘3

~5.43
14,11

14.11
1.4l
4.5

4'5)
-7.07

-7.07
8.03

8.03
14.11

=5,47
4.0)

%.09
8.73

~B.73
-~12.91
2443

2.43
21.94

-21.94
-18.86
~-9.62

-9.62
T.75

-7.75
-12.99
=-J.23

-%.23

S 17.10

17.19
5.03

NN



e e e e
% PIPE FORCES AND MOMENTS
i .
! ELEMENT ELEMENT  LOAD STATION
NUMBER_ TYPE ___CASE
100 TANGENT 1 END-1
. __END-9 =
101 BEND 13 END-1
I _CENTER
) END-J
3
102 TANGENT = 1  END-I

END-J

f-|____ 103 __ BEND___ 1 __ END-I
. CENTER
END-J

7104 T TANGENY T Ty END-§
END-J

TTTT105T TANGENT T 1T END-I
: END-J

i STATIC SOLUTION TIKE

[ ]
w
)
4
o

;t;) " EQUATION SOLUTION
: DISPLACENENT OUTPUT
© ' STRESS RECQVERY - 3.93

[ ]
o
.
-]
[-J

—_— e — Uy S ) R U — —_
!
¢ g L ——— o et S1n s A e+ 4t o e A < s men s oot} RS §

Y-AXIS
SHEAR

2,106
0.602

0.032
0.000

" -0.031

~1.409

-2.689

2.689
0.402
-2.422

'0'031.

~0.,031

-0.031
-0.031

I-AXIS
SHEAR

-0.032

\‘00032

3.622
=0.40%

-1.409 77

0,031

D.031°

-0.031.

-0.031
-0.,031

2.422°

. 26422

2.422° T

2.422

TORSTONAL
_ MOMENT

-1.60
~___A___-].o6a“___

.‘lob)

l1.32

T 2.28 7

2.28
2.28

2.28
2.02
0455

0.55 T

0.55 .

‘0.55 7

0.55

Y-AXIS
 MOMENT

=0.57

L =0.75

T 2.92

3.45

T -1.79

0475
=0.6)

Je 6

To-t.22°
-2.32.

"12.77 ’

-9.13

C T -9.13

7.82

I-AXIS
MOMENT

5.93
-2o92

-)075
-J.82
=J.715

1.79
12.04

«“12.94
-12,77

2.32
2.37
2.37
2.59

— — - - - - ————

-3

~

——— N P e o 3

s

&

R e R e i ——

n

P

e ———— _uj- ——.—:
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PIPE FCRCES ANC PCHMENTS
| Kex Ty
ELEMENT ELEFERT ~ LOAC STATICN AxTAL Y<AXTS Z-8X1S-  TOXSIONAL Y~AXLS Z-aX1S$
NUMEER TYPE  CASE FCRCE SHEAR SHEAR MOMENT MOMENT MOMENT Z:\)
AN — e — e - — —_—— e e . I, ... .. e -
({ 1 TANGENT 1 ENC-I -4.272 -7.053 34546 ~66.62 Z43.34 193.86 pa—
i ENC-J -4,212 -7.953 3,546 -66.62 -38.02 234,44
i? - e m—— —_— - - e - e e -
o 2 TANGENT 1 ENC-T 7.353 “44272 3.546 38.02 ~66.62 234,44
[ ENC-J 7.053 -4.272 3.546 38,02 -61.30 210.84
' 3 TANGENT 1 ENC-T -s.c27 1 s.968 3,372 41.49 -36.25 T 21.78 "
. ENC-J -5.327 5.9¢8 3,372 41.49 -28.67 8,35
P B, UV —— U
- 4 RENC 1 ENC-1 -5.027 5,968 3,372 41.49 -28.67 8.35
" CEATER C.t¢6 1.774 3,372 12.77 ~40.67 -12.99
o . ENC=J___ . . $.568 __. 54027 . . _ 3.372_____ ~16.02 _____~28.84 ___ =-32.87 L
“ 5 TANGENT 1 ENC-1 £.5€8 5.027 2.372 ~16.02 -28.84 -32.87
» ENC-J_ __Se%€68 __ ___ Sl.027. ___ _ __3.372 -16,92 ~4e4d __ -69.32 . e
” 6 TANCENT 1 ENC-1 £.9€8 5,027 3,372 -16.22 ~4.49 -69432
. ENC-J ____E.S€8 _____ _  .027 _____ 3,372 ~16.92 740 -86.91 ____
- T  TANGENT 1 ENC-t £.568 5.027 31,372 ~16.52 7.40 -86.91
ENC-J €.568_ __ ___ 5.027. 3.372 ~16.32 33.53 -125.87 o R
- 8 BEND 1 ENC-T 5.568 5,027 31.372 -16.%2 33.53 -125.87
- CENTER _ _  7.774 C-ue866° 3,372 16.79 _____ 43.98 _ _ -132,64 o
-t ENC-4 €.L27 ~£.5¢68 3.372 46.18 28.67 ~122.34
B
OO 9 IANGENT______ 1. _ ENC-T 5.C27 5.968 _=3,372 46.18 -28.67 Jl22434
. ~'L ENC-d €.c27 5.968 -3.372 46.18 -36.25 108,91
el Y iz, TaNGENT 1 ENC-T. 5,327 _  _  5.968 . -3,372 _ 46,18 =36.25 _  108.91 ) o
ENC-J 5,.27 5.968 -3.372 46.18 -41.31 99,95
. 11___TANGEANT 1 ENC-1 -5.568_ ____ S5.021 _____=3,372 41.31 46418 99,95
. ENE-J -5,5€8 5.327 -3.372 41.31 ~36.43 -23.20
sl 12 _TANGEAT 1 ENC-1 S12.8€4 $.235 __ _-G.1T4______ -23.46 . =944 ___ -189.06 __
- ENC-J Z12.8€4 9,235 -Ca174 ~23,46 -19.51 -246.18 T
. 13 TANGENT _ 1 ENC-1 -1$.240 =12.383 4174 -25.31 4.51 246,18
- ENC-J =1C.246 Z12.c80 vell4 =25.31 6440 377.54 ™~
: , ~
Sl 1l4_ _TANGEANT 1 __ENC-I_ =12.¢80  _ -10.240 . _=ullT4 6,40 =25.31 _  =3717.54 i o
i ENC-J ~12.¢8% -1C. 242 -Cel74 6440 -37.18 ~30.84% T RRTTTTT
- -
ot 15 TANGEATY 1 ENC-I €.205 L4005 S ~0.% -0.0% 0.00 _ 3 &~
- ENC<J €.C03 Cel03 L0289 ~n.00 5403 -0,03 3 o
Sl 16 TANGEAY 1 ENE-1 _17.286 ____ 17.504 __-1.157_ _=1l4.11 -27.44 . 90.84 L Ay
- ENC-J 17.286 17.594 -1.157 Z14.11 <61.03 -417.12 o~
s 17 __TIBNCENY 1 __ ENC-1___  21.471 -12.083 _-14157 ~62.59 _ 242 _-&7ar2
ENC-J 21.431 -12.083 ~1.157 ~62.59 -5.89 -380.88
i
—— — o - . - — - .. L - -—




(-

(P 1PE FCRCES AMT MONENTS 4 T T )
ELEMENT ELEFENT. LCAC STATICA BXIAL Y-AXIS Z-ax1S$ TGRS IGNAL Y-AXIS - I-AXIS
NUMRER TYPE CASE c FGRCE ! SHEAR SHEAR MOMENT MOMENT MOMENT
N . e e e e . - e+ e n . - e . e et et e e
4 18  TANGERT 1 ENC-T L =21.621 -12.983 1.157 62.59 -5.89 387.88
ENC-J -21.431 -12.083 1.157 62.59 24.29 694.95
. 19 TANGENT 1 ENC-I 27,358 =7.953  2.214 -103.90 | ~12.23  -671.75
. ENC-J 27.359 27.353 2.214 -103.90 48.66 -477.79
: 20 TaNGent 1 Tenc-t T 27.255 -7.653 T 2.214 T 2103490 T 48466 =477.79
. ENC-J 27.399 ~7.053 2.214 ~103.90 51.99 -467.21
. 21 TANGENT 1 ENC-I ~21.247 250123 7T Tsl456 0 -98.83 S412.57 Z428.53
ENC-J T —27.047 -5.720 5.956 -98.83 -397.93 -414,23
o 22 TANGENT 1 ENC-1 221,247 T Tas.720 T T s 356 T L98.83  S397.93 T Z414.23
. ENC-J -27.%47 -5.723 - 5.056 -98.83 -347.37 ~357.03
23 TANGENT 1 ENC-1 ~27.347 T -5,729 5,056 ~98.83 T2347.37 7 <357.03
ENC-J -27..47 ~5.724 5.056 -98.63 -296.82 -299.83
24 TANGENT 1 ENC-1 L2167 T 720 T 5.6 ~98,.83 -296.82  -299.83
ENC-J -27.547 -5.723 5.056 ~98.83 ~271.54 ~271.23
25 TANGENT 1 ENC-1 -27.041 T 250128 TS 056 ~98483 =271.54  <271.23
ENC-J -27.347 -5.720 5,056 ~98.83 ~241,21 -236.91
2 26 TANGENT 1 ENC-1  -27.047° 7 -21.456 6,756 ~98.83 =261.21 7 2236491
ST o\ "ERC-J =27.347 -21.456 €e756 . -98.83 -173.65 -22.35
o [} . .
£ 27 aancent 1T ene-t” -27.047 -21.456 6.756  -98.83 ~173.65 -22.35
; G ENC-J ~27.547 -21.45¢ £.756 ~98.83 -106.09 192.29
D FTTT T 28 TANGENT 1 ENC-T T 2270547 -21.456 T 6.156 T T-58.83 <106.09 T 7192422
P ENC-J -27.347 ~21.456 64756 -98.83 -38.54 426.76
i
- 25  TANGENT 1 ENC-T —27.547 TT-2i.45¢” 7T TEL156 T-68.83 ~38.54 476.76
- ENC-J -27.347 -21.456 6.756 -98.83 29.22 621.31
8 3C  TANGENT 1 ENC-T 22723417 T 2214456 T T T E.7567 <98.83 T29.0277 T s21.31
. ENE-J -27.347 -21.456 6.756 -98.83 96.57 835.87
- 31 [ANGEAT 1 ENC-1 “=27.%417 ~21.456 €.756 -98.83 96.57 835.87
. ENC-J ~27.047 ~21.456 6.756 -98.83 137.10 964.60
a 32 TANGENT 1 ENC-1 =27.¢a7 ~21.456 T6.756 -98,.83 137,107 "'964.60
- ENC-J -27.247 -21.456 6.756 -98.83 179.33 1098.70
- 33 RENG 1 ENC-1 ~27.u47 ~21.456 7T Te.156 ~98.83 179.33 "1098. 76
. CENTER -34,296 3.953 6.756 66.81 229.57 1134.95
- ENC-J __=21,456 27,047 €.756 213,10 132.61 1070.75
34 TANGENT 1 ENC-1 -21.456 -27.047 -6.756 213.10 ~132.61 ~1079.75
e . ENC-J | -21.4%¢ -21.047  -6.756_ 213,10 -287,99 _ _ -448.61
A . e e e
! N




PPN

FCRCES

PCPENTS

PLPE AKC
ELEVMENT ELEFEAT  LCAC STATION AXEAL Y-AXIS T-AXIS TORSIONAL Y-AXIS I-AX1S$
NUPBER 1YPE  CASE FCRCE SHEAR SHEAR MOMENT MOMENT MCMENT
L. — . - e e V e—— . PR . e - . Cm . ..
f 35 TANGENTY 1 ENE-1 ~21.456 -27.047 13.588 213.19 -287.99 ~448,67
ENC-J -21.456 -27.047 13.S€8 213.10 -148.11 -178.21
- 36 TANGENT 1 ENC-T T221.456  -27.647  13.988 T 213.10 -148,11 -178.21
' ENC-J -21.4%6 ~27.047 13.588 213.10 -8.24 92.26
1 17  TANGENT 1 ENC-1 2214456 27,047 "13.988 213.1% -8.24 1 92.26
: ENC-J -21.456 -27.C47 13.588 213.10 131.64 362.72
: 38 TANGEMT 1 ENC-1 -21.456  -27.047 © T13.988 213,13 131,64 362,72
: ENC-J -21.456 -27.047 13.988 213.10 271.51 633.19
" 3G TANGEMNT 1 ENC-1 ~21.456  =27.041 “13.588 T213.10 271.51 7 633.19 T
Y ENC-J -21.456 -27.047 13.988 213.10 411.39 953,66
. 40 TANGENT 1 ENC-1 To21.4%€¢ <27.047 13,588 72132100 411.39 903.66
. ENC-J -21.456 ~27.047 13,988 213,10 481,32 1038.89
. 41 TANGENT 1 ENC-1 ~21.456  <=27.041  13.988 213,19 481.32 '1038.89°
ENC-J -21.456 -27.641 13.5¢€8 213.10 551.26 1174.12
: 42 TANGENY 1 ENC-1 —216.244 "T67.335 T 13.988 213.10 551426 1174.12
. ENC-J -215.244 67.335 13.588 213.10 635.19 770.11
1 o 43  TANGENT 1 ENC-1T -219.244  67.335 T13.988  213.10 635.19 1.1
. ; ENC-J -215.244 67,335 13,988 213.10 775.06 96477
A = - — e —_— R § e . .. R .
. T 44  TANGENTY 1 ENC-T -219.244 78,272 13.588 213.10 775.06 9677 ,
- I ENC~J -216.244 78.272 13.988 213.10 90..95 -607.68
e 45 TANCEAT 1 ENC-T T T-216.244 T T7e.272 T T 134588 213010 7963.95 =617.68
v ENC-J -215.244 78.272 13.588 213.10 1038.85 -1379.36
. 46 EENC 1 ENC-1 ~215.244 - =78.272 -13.988 213,19 -1038.85 "1379.36
s CENTER -232.5G8 11.585 ~13.5€8 -205.98 -1068,09 1445.68
. ENC-J__ =21C4378____ . _99.678 _  ~12.588 _ =604.36 -934.73 1335,03 ) )
47 TANGEANT 1 ENC-1 -21C.375 -69,682 13.588 -604.38 934.72 -1335,03
ENC-J -212.375 -99,682 13.5€8 -604,38 1054479 -479.33
~—
48 RENC 1 ENC-1 -215.375 -13.988 -65,682 -604.38 479.33 1054.79 = -
CENTER __ =-158.€35  _  138.878 -§6.682 ~234.38 413.85_ 79611 o
ENC-J -12.%69 210.377 7 -99,682 19,97 105.99 72.71 :_“
49 TANCEAT 1 ENC-1 _ -12.688 78,272 __ =219.244 -19.58 126,39 _ -23.47 &
ENC-J Z13.988 " 18,272 2215.2447 19,8 <1627.65 ~649,64 =
| ST _ TANGENT Ll ENC-1 ____-13.688 ___ _-S.585 _ 35,263 -19.38 -1627.65 -649,64 )
" ENC-J -12.588 -5.585 39.263 -19.38 -999.45 -496.28 o -
L S1__TANGENT_ _ 1 ENC-I_____ -13.588 - -9.585 _39.263} ~19.18 -999.45 -496.28
ENC-J Z13.58e8 -$.585 35.263 Z19.498 Z606.82 ~400,43
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PIPE FCRCES ANC FMCFMENTS
ELEMENT ELEMENT  LCAC STATION BXIAL Y-AXIS Z-AXIS TGRSICONAL Y-AXIS 1-AXIS
. NUMBER TYFE CASE FCRCE SHEAR SHEAR MOMENT MCNMENT MOMENY
§
e 52 TANGERT 1 ENC-1 -13.588 -5.585 35.263 -19.38  -606.82  -422.43
ENC-J -12.588 -9.585 335.263 -19.38 -214.29 -304.59
. S3  TANGEAT 1 ENC-T -13.563a -9.585 39,263 -19.38  -214.23  =3%4.59
' ENC-3 -13.588 -5.585 39.263 -19.98 217.69 -199.15
: 54 BEND 1 ENC-1  -13.588  39.263  $.585 T -19.u8  -199.15  2217.69
. CENTE 17.872 37.654 $.585 -147.28 -93.44 . ~376.99
. ENC~J 36,263 13.988 _ __ ___S.585 -151.23 . 67401_ -483.94 __ ) _
: 55 TANGENT 1 ENC-1 -83.726 -9.585 13.988 -151.23 483.94 67.01
ENC=J 82.726 . -$.585 __ . . 13.988 ___ __-~151.23 798.66 _ 282,67 _ -
A 5¢ BERD 1 ENC-T -82.726 -13,988 -5.585 -151.23 -282.67 798,66
CENTER =65.0S4 __ . . 45.312 ___ ~S.585_ ___ ~327.85_ ____ -126.83 _____ 725.50 3
. ENC-J Z13.588 83.726 -5.585 2339.59 123430 449,97
- 57 _TANGEAT 1 ENC-1 -13.112 ____ _=19,752 ___ -83.726 -368.06 . 419.88 __ _-103.30 _ L
g ENC-J 134112 -17.752 -83.726 ~368.06 21040.68 B4.26
se BEAC 1 [N -$.585 13,988 ____-=83.726______=1005.18 _____ 456.18 _ __ B4.26
- CENTER 30113 16,668 Z83.726 -424.99 944.53 65.21
- ENC-J i2.588 $.585 -83.726 330,59 879.59 48.90
"t R 59 TANGEANT X ENC- §.585  -83.726  13.S88 T T8719.59 T 48.90 T 330.59
h f ENE-J 6.585 -83.726 13.588 879.59 89.89 575.91
! [FRCR - - . - — - N ——— — —
2l 60 TANGERT 1 ENC-T S.s8s -83.72¢ 13.588 879.59  89.89 575.91
- ENC-J 5,585 -83.726 13.988 879.59 5.84 910.81
DT e ramcent P OENC-I W Y 13 U 0 7. S T, S PR ¥ S, 0 T
(o ENC-J -3.157 -5.0C1 C.CC1 0.09 ‘0,08 %.10
| e e - . SO - I . e JE U,
!' 62 TANGEANTY 3 [ ZH W -C.CC2 1.B24 “2.%77 0.02 Sell 0.08
s ENC-J -¢.CC2 1.824 ~2.517 0.00 -5.36 -3.79
| €3 TANGENY 1 ENB-1 T -12.450 “54.347 T1e266 T T R3990 T T =17.92 7 7. T 466434 o - N
- ENC-J -12.45¢ 54,347 1.244 -39,91 -7.59 50,67
- €4 REND 1 ENC-1 T1.559  =55.733° =1.244 Tan.el -9.47 ~59.67 7::
- CENTER -4C.5CS -38.313 -1.244 -39.87 23.98 144411 o
s ENC-J -55,733 14558 _ =1.244 -6.70 34.39 220.25 ~
- €5 TANGENT 1 ENC-T -55.733 1.244 1.559 -6.70 -223.25 34,39 =
- ENC-J -5£,733 1.244 __ 1.552 -6.70 -197.00  15.T2 il
- P >ad
1 €& TANGERT 1 FNC-1 -55.723 1.244 1.559 ~6.70 -197.00 15.72
- . ENC=J ____ ~55.7133 o244 . 1.550 -6.70 -168.43 -7.21 n
- et . o ST - - et 8 h At " — : T Lot T ~
H < - e W At e - -t - - ~— —— . m
{1 67 BENC 1 ENC-1 -55.733 1.244 1. sso‘ -6.70 ~168+43 -7.21
e CENTER  -S1.G15  22.471 1.550'  -70.05 __ -150.09 _ =30.80 B
i ENC-J T =38.531 4(.288 T 1e55% S121.56 93,22 T T
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 PI1PE FCRC:IS ANL FMCKEANTS
ELEVERT ELEFMENT  OAC STATION AXIAL Y-AX1S 2-AX1S  TORSIQNAL Y-AX1S Z-AX(S
NLPBER IYFE  CASE FCRCF SHEAR SHEAR MOMENT MOMENT MOMENT
LA .. e e e e - e e .. -
({ €8 TANGENT 1 etC-1 -38.£13% 47,289 1.55% ~121.57 -108,89 -93.22
- ENC-J -38.52¢ . 4U.28S 1.552 -121.57 -102.15 =268.26
. €9 BEND 1 ENC-1 ~38.530  -40.289  =1.550  -121.57  1N2.15  268.26
. CENIER ‘51.:12 ‘22.‘83 -‘0559 '73.83 137-93 330.61
. ENC-J___ ~55,733 _  =1.257 . -1.550_____  =16.03 15271 ______ 354.27
, 7 TANGENTY 1 ENC-1 -25.733 1.244 1.553 -16.09 -152.72 ~354.27
. ENC-J _=55,733 __ ___ 1.244 . 14552 ~16.09 ~122.60_____ =378.4S
- 71 TANGENT 1 ENC-1 -55.733 1.244 I.559 -16.00 -122.69 -378.45
- o EMC-J __ .. -=55,133 . 14244 __ _ _ 1455) ___ ~16430 ____ =107.10 __ _=390.89 __
. 72 PENC 1 ENC-1 -55,733 -e285 ~1.9¢6 16,20 ~1N4.22 391,67
. o CEKTER _____ =3S,618 ____39.201 _  _-14966______ -85.87_______~64.4T ___ _ 387.53 ___
. ENC-J -€.255 55,7313 -1.966 <107.17 13.05 398.51
- 73 TANGEAT 1 EMC-1 ___ =(4295 __ __ 55.733 _____ __=1.965 ~107.18 13.05 358,51
, ENC~J -€.255 55.733 -1.966 ~107.18 8.00 165.25
=1 14 BENC L___ ENC-1 =7.315 _ ~6.538 _ _£5,733 ~107.40__ -165.11 8423
» CEMTER -1¢.836 4,77 55,733 =138.31 45.36 27.12
ir 3 ENC-J -11.771 1.268 £5,733 58,17 250.69 31.78
if! :;:_'36"-fiﬁc5nt T 1 Enc-l -11.774 55,733 T-1.246¢ T lsg.e1” TTar.18 T <283.51
S EnC- -11.774 55,733 -1.244 -58.67 22.91 -647.95
E,r- T3¢ TANGENT 1 EnC-1 -11.774 -39.243 T cl.244 T T-sg.61 22,91 T -647.95
in‘ FxC-J 11,774 -36.243 -1.244 ~58.67 14.82 -392,87
57 T 17  TANGENT 1 ErC-1 ~11.774 -35.243 -1.244 758,677 T l4.82 7 -392.87
b . ENC-J -11.774 39,243 -1.244 ~58.67 11.69 -275.14
| A TR PITS 1 EnC-1 T li1.774 T=36,243 77 T -1,244 158,67 11,09 7T T-275.14
- END-J ~11.774 -39,243 ~1.244 -58.67 9.84 -235,92
P 79 TANGEAT 1 ENC-T T -11.774 T -3S.243 7 T T -1.244 0 -58.67T T9.86 7 -235.90°
Lo ENC-J -11.774 -39,243 -1.244 -58.67 6.11 -118.17
i" €5  TANGENT 1 ENC-1 “11.774 “E48.279 -l.244 ~58.67 "6.11 T -118.17
| ENC-J -11.774 ~£48,27§ ~1.244 ~58.67 0.51 3699.99
|- el REND 1 ENC-T 211,776 =B6T.464 77 1.244 77 T -58.671 -2.510777 =3699.09
rel CENTER -621.715 —€35.065 1,244 -49,93 45.52 -649,38
I-t___ ENC-J -B67.464 11774 1,244 5,71 64.89 579,37
v €2 TANGENT 1 ENC-1 -31.369 1,244 ~11.774 5.71 579.37 ~64,89
e _ENC-J C=31.26S _ _ 1.244 _ ~-1i.174 5.71 280.60  -96.47
" N
- €3  TANGENT 1 ENC-T 3.199 31.23) ~11,774 279.70 -23.29 ~96.47
Lo ENC-J 3.158 31,235 . -11.77% 279,70  -353.51  =-972.61

|

9¢ ¢



' PIPE FCRCES ANC MCFMENTS - T -
l ELENMERT ELENCAT LCAC STATION axtaL Y-AXIS 1-aX1S TCRSIONAL Y-AXIS I~-AX1S
L NUMBER TYFE  CASE FCRCE SHEAR SHEAR MOMENT MOMENT "MOMENT
1] .
- 84 TVANGENT 1 ENC-1 -17.287 26.387 11.774 -89.57 -441.90 972.61
ENC-J -17.:.C7 2¢.387 11.774 -89.97 -59.16 114.84
- 8s BERD 1 EAC-I 2310369 <lu244 110774 S 11 <196.77 114.84 -
. CENTER -3.552 7.05¢ 11.774 -20.59 -89.03 110.95 '
. ENC=J =27.€661 ._ __ 14,847 ___  11.774 =4E.12 __=~65.03 ___ 96.30 L
: 86 TANGENT 1. ENC-1 ~27.645 14.868 11.774 -41.17 -64.99 $6.30 |
. ENC-J._ =27.645 _____14.868 - 11.7T4______ =41.17______ 227.07____ _ =272.52 _ o ;
: et BEND 1 ENC-1 -27.662 14.845 11.774 -41.36 227.04 -272.52 ‘<
. CENTER =1€.666 ___  26.6%% _11.774 84.36__ . 246.86 ____ -327.59 e e
g ENC-J -1.287 31,367 11.774 203.37 201,77 -4034.40
4
“l BB TANGENY 1 ENC-1 _=1.244 31,365 114774 253465 201,49 ___ ~404.4) :
. ENC-J -1.244 31,365 11.774 203.65 319,23 -718.08 :
. 89. TANGEAY 1 ENC-] =1,2644 314369 ___ - 11.774 _293.65 319.23_____ ~-T18.08
, ENC-J -1.244 31.369 11.774 203,65 441,62 ~1044.16
3 . - '
. _ S0 TANGEMY 1 ENC-1 =1.244 31.36$ 11.774 233.65 461,62 _~1044.16
» ENC-J -1.244 31.369 11.774 203.65 %65.17 ~1196.90 .
=1 QO 91 IANCGEAT 1 __ENC=I ~4.272___ ___7.053 ______3.546 -66,62 %3.34 __ 193.86. _
> ( ENC-J ~4,272 7.053 1,546 -66.62 53.98 172.70
N | ¢
“{ T 92 EANGENT_ 1 ENC-1____ -4,272 _ _ _ _7.053 ___ __ 3.546 ~66.62 53,98 172,70
- ENC-J ~4.272 7.053 24546 —66462 5532 162.12 - f‘
. 93 BEND___ ) __ENC-1___ ___~k.272 _  _=7.053 _ _ =3.546 66,62 -59.30 -162.12 0
CENTCR -8.(C8 -1.967 <3,546 -94,23 <7.36 ~143.44 :
* ENC-J -7.353 4,272 -3,546 -77.C3 48.89 ~148,21 L
- 94  TAMGENT 1 ENC-1 =7.£53 T 4.272 -3.546 -71.03 48.89 -148.21 .
> ENC-J -7.683 4,272 -3.546 =77.03 38.25 -161.03 L
- 55 BENC 1 ENC-1 Tet2s3 T T =4l272 T T 73,546 <717.03 ~38.25 T Ti61.03 :
. CENTER -8.3ce 1.967 3.546 -76.32 39,96 165.8) |
» ENC-J ~4,212 7:053 3.546 =20,52 84,76 147,12 "
- S6 TENGENT 1 ENC-1 -4.272 7.053 3.546 . ~29.52 94.76 167.12 : ;
< __ ENC-J -44212 7.083 __ 3.546 -20,52 114,26 108.33 . P
- 97 BENC 1 ENC-1 -4,272 ~7.053 -3,546 20,52 ~114.26 -158.33 > N |
- CENTER -£,3C8 -1.967 -3.546 ~100,50 -78.82 -89.65 £ o
- ENC-J -7.053 4,272 =3.5%6 -131.99 2.79 -94.42 | -~‘
- ~n> :
- S8 TENGENT 1 ENC-1 =7.I53 4,272 =3.546 =131.99 2.79_ -94.42 o s
- T S ENE=d o eReG53- - mbe2T72 (235546-  ~- =F31e99 - ~7385 T T ~10T.24¢ T T m—i
g SS__YANGENY _ __ \___ ENC-1 __=1.053 . 4,272 :3.5{'§_‘____-13;,99‘_~_“___—__?_._8_5_“___._ ~197.24 . o
ENC-J -7.453 4,272 <3.546 -131.99 =23.80 126046 S
- [ - et e e e s e e e o e
F 3




v e = sea -

" P 1 PE FCRCES ANC NMCMNENTS 77—/ 7 T T e
ELEVMENT ELEVMENT  LOAC STATION AXIAL Y-AXIS 1-8X1$ TORSIONAL Y-AXIS 1-AX1S
NUMEER TYFE  CASE . FCRCE SHEAR SHEAR MOMENT © MOMENT MCMENT
(AN . R, R e —_— . —_— . .
o 129 TANCENT 1 ENC-1 -7.:53 4.272 -3.546 -131.99 -23.8) -126.46
: : ENC-J -7.¢%3 | 4e272 -3.546 -131.99 44,66 ~151.55
40 16 BEND 1 ENC-1 “7.053 3,546  4.272 =131.99 151.55  -44.64 T
. CENTER -2.480 7.4S5 4.272 _20.09 215.60 -67.50
. ENC-J______ .3.546. _ . _7.0683 _ 4,272 ____ 172,91 _153.35 _____ -97,63 - i
. 182  TANGEANT 1 ENC-1 -26€.€70 4.272 -7.053 172.91 -97.63 -153.35
. ENC-J —26€.E70 ___ . _  4.272 ____ _=1.053 _172.91__ -132,90__ -174.70 _
133 BEAD 1 ENC-1 -26€.870 -4.272 7.053 172.91 132.99 174,70
- . __CENTER_____=151.726. __ 185.685 _ _ __ 7.453 _ _ _219.34______ =20.81 _____ 61.99
- ENC-J ~4.272 26€.87C 7.053 143.48 -162.33 ~219.19
- 1o4__TANGEAT. _ _ 1 _ _ENC-I___ __ =4.272 ... .__ 7.053 __  -2£6.870 143,48 -219.19 ___ 162.33 ) B
. ENC-J -4,272 7.053 -266,870 143.48 -619.59 151.75
€1 165 TANGENT_ 1. _ ENC-1 _ _-4.272 . 7.053 __  -266.870 ____ 143,48 -619.50 __ __151.75 _
e ENC-J -4.212 7.053 -2£6.870 143.48 22487.59 102,38
a { )
= £ - -
: <
i STATIC ScLUTICN TIME LOG ST T ooy e e e
ECUATICN SCLUTICN . = Se37_ . .. L
- CISPLACEMENT CLTPLT = C.53
g STRESS RECCVFRY = 4,01
b e e e e - - - e
)
l mmem= ST - -
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o . -
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» » {
o . R
: EL NO END 12 Y MZ  RES-MR END ™ Hy MZ  RES-MR €D Locye
o ‘ ,
A}l - -135, ----15%. = - 254 - 21de: — -:-—= J —-—-135.-- .- 185. 33, ) e
: 2 1 185. 135. 33, 231. 3 185. - 110. 37, 218. Y
o 31 537. 552. 24, 770. 3 537.  372. 13. 653. (3) :
- — - - 230. -~ -416. - -~ ll. - -- 475, - 70. - 255. 43, PLY TUNNER -
i 5 1 70. - 255. 43, 268. J "70.  462. 118. 432.
L 6 1 70. 462. "118. . 482. J 70. . 359. - ST, 370. -
L SR PR 70. 356, . ST, 370. - ) —— - T0. - 18T.: - T84 - 2230 e e
; 8 C 13s. 152. 141. 247. J 206. - 1. 210. 304. -
L "5 1 256. 1. 219. 304. 3 206. T 125. . 257. 352,
e — 10—~ 1 = 206 125. - 257. - 352, - J -mem 2064 - - 155. - 290 3884 - o mm e e
H 11 1 155. 206. 299. 388. 3 155. 307. 144. 373,
® | 12 1 595. ° 504. 60. 785. - J 595. - l44.. 31. 617. i
e <13 = 558. 260. - 31. 6l6. -~ - J———558, -- 28l. - -  29.. 6254 o o o e e e e
b 14 1 281. 559, - 29, 625. 3 281. - . 1190, - 13. . 1223, ‘
e 15 1 0. 1440. " - 207. 1455. 3 . o. . 0. 0. ,
P 16— 1 - 139. . 782, - 220 - - 82%. — Joimm: 139, - 248. 445. §284 - - e i —ono s
U 171 243, 147. 445. 528. J 243, 166. 524. 601.
’i"i 18 1 243, 1¢6. 524. 601. J 243, 687. 426. 844.
P e— 15- 1 289. © 615¢ - - 5Tde - BBTe —m e oo com 2894 oo - 6435 o0 649e - = 9584 iomee
t 20 1 289. 643. 649. 958. J 289. 652. 676. 1010.
® i 21 1 156. 363. 739. 849. J 196. 304. 696. 784.
T 22 1 196. 304, - - 696. - 184, - J — 1964 -~ 256 476, T3 3O
: 23 1 156. 256. 476. - 575. J 156. 502. 375, 657.
® - 26 1 156. 502. - 375. . 657. J 156. 642. 496. 835. : ,
S 5 1 196 E4z. 456. 835. J 156. 839. 729. 1136, -
R 2¢ 1 156. 805. 129. 1106. J 1562 405. 1. 544. :
® 21 1 176. 4Gy. . 301. S64. J 196. 438, 4s8. 663. :
=R 28 1 196. 438, 458, 663, d —- 196+ --—. 604. 658, 9le. O S
‘ 29 1 196. 804, " 658. 9l4. J 196, 602. 592. 867.
® 30 1 19¢. tu2. 592. 867. J 196. «32. 276, 568.
' 0 i 196. 822, 274, Sed. 4 156. . 302. 1780 - 4024  cemmm e o e
32 I 156. 30¢. 178. 402. J 196. 187, 464, 537.
L 33 ¢ 122. 197. 6l4. 656. 3 138. " 1s2. 592, 635.
et L 138. . 182. .. - 562. — 6354 -—o: oo doo 1380 o - 8284 - ... 8380 - . 1186, -.
o 35 1 138. 82a. 838. 1186. J 138. 152. 7. 173,
. 36 I 138. 752. 117, 173, J 138. 795. 683. 1057,
e 37 1 138. 765 .. 683. . 1057. .= .~ J.——— D38e ... B822. ... 893, = 1222, i
° - 38 1 138. 822. 893. 1222, J 138. 753. 594. 969. '
o 36 1 138. 753, 594 . 969, J 138. 623. 140. 653..
P 4D e [ . 13Be e 6230 oo 1404 « . 6534 . oo dom o 1384 . o 5664 ... 551 . . 804.
° ol 1 158. 569. 551. 804 J 138. 533, 995. 1137,
il 42 I 138. 533, 9%5. 1137, J 138. Sil. 601. 801. ~
|43 138 .. 5ile — .o 60le.———...800e . — ool 138. 4T84 cnon. 7604 . .. . 938, -y
o 4 1 138. 47a. 760. 908. - 138. 402. 360, 557. ~
;. 45 1 138. 42, 360. 557. J 138. 388. 386. 564. -
e 46 G- . 24T. . -.359.. . . 420¢ oo 605. o .. 362, .—-.. 294. ..  40l. . 615, S —
.’;';l , 47 I 362. 254, 401, 615, J . 362. 613, 234, T749. &
ol 48 C 338. 216. 684. 793. J 259, 265. 612. 715. -~
C—r- 49—l .. 259, . . 508...... 433, _.. Tl6e o - J.o 259. . ... 658. $46. . 893. e ——
o 50 1 255. 658. 546. 893. J 259. 413. 478, 683, ~
: 51 1 259. 413, 478, 683. J 259. 575. 475, 790.
i 52 ._l.—— 259 ... 5T5. —. 415+ ...790e - — . 259 - 698. 44d. . 865. .. —_ N
° 53 1 259. 658. 440. . 865. d . 259. S44. %37, 1072,
T %% ¢ 229. 442, 964, 1085, ] . 839,..  211. 182 923. :
- ... 85 .1 . 439, . 782, 217. . 923, . ... J..- 439, . 1100, 7 SBl. L A319. ol
® s6 C 64S. 353, 1270. 1469. 4 675. 213. 1100, 1308.
A 5T 1 oT7. 1100, 213, 1309. J4 6171 331, 1219. 1425,
M- 38 ... C ... 623, . 556, . -8Tle - - B20Te min s denm— 8200 . (2560 - - 265e - - B93e i
® 59 i 2%6. - 245, 82). 893. J 2564 T6. 543, 60S.
63 1 2%6. 6. $43. 605. J 256. 357, 350, 562, :
- e ) . .
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v

- de

- g ——— g e -

4 r 6 : 0.—» ‘o- - \)o 06"‘”
| &3 1 3J1. 341. 563. T24.

: 64 C 213, 274, 673, 7517,

! (13 1 is1. 595, 358, 721.

: 66 1 181. 165. 304. 390.

P> -6T7-—C—-— - 323, -—— 612+ - - 601, - 917.
' 69 1 536. 487, 596, 921.

69 c 338. 562. 625. 925.
70— —— 219. - - 824. -~ -6324 -~~~ 915, -
" 71 1 219. 135. 291. 388.

R 12 c 357, 330. 597. 170.
i 13 - -1 -— 455, 213. 561, 753.

: 74 C 326. 391, 258. 562

75 1 225. 226. 349, 473,

-6 -1 - 225. - 186, - 399, 494,

77 1 225. 174. 141. 317.

f 78 1 225. 172. 26. 284,

I 16 - —1 - .- .225. 171. 26. 284 -

80 1 225. 167. 141. 314.

81 C 138, 219, 571, 624,
e ————82-—1  — - - 134, - T82e - - - 175, - 803, -- -
' 83 1 392, 126. 544, 682,
| €4 I 682. 7c8. 266. 1018.

! —8% —~Co——--- 539, - -1430e¢ — - 2o --— L1528 --
i 86 1 157. 1439, l. 1439.
N 87 C 372, 324. 0. 493,

RN Y: PN SU— 475. - — 70. - Q. 480. -
A 89 1 47s. 62. 0. 479,

. ¢ S0 1 475, 1548, 0. 5i5.
et 91 .1 - 13S5. 155. 25. 210, — ~
I V) s2 1 135, 11S. 8. 180,

@) %3 [ 70. led. 16. 183,

- G4 1 151. 134, 16. 203.

65 C 16. 218. 15. 219.

96 1 158. 128, 9. 210.

.- $7 (4 S6. 148, 33, 161.

58 I 54, 102, 235, 119,

$s 1 S4. 56. 34. 85.
C—— 100 - — 1 oo Sbe . o 34— 3l - 69, .-
" 101 c 19. 56. 195. 204.

: 102 1 3v. 15J. 5%, 162.

———. l03 c . 5. 23. Sa4. 59,
104 1 3. 45, 5. 45,
195 1 3. 32. 49. 51.
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J 455. 213. 561. 153,
— J- -~ 455. - 248, 411. 661,
J 225. 350. 226, 473,
J 225. 186. 399. 494.
------ J~ - 225« --— 174, 141. 317.
J 225. 172. 26, 284,
J 225. 171. 26. 284,
- 3 - - 2254 - -- 167 141. 314.
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J 158. 138. 9. 210.
J 158. 107. 24. 192.
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PIPE FCRCES AND MOMENTS QSL_.\)E-
o | ELEMENT ELEMENT  LOAD STATION AXIAL Y-AXIS Z-ax1S  TORSIONAL Y-AXTS Z-AXIS oo l
P S HE AR—————SHEAR—————MBMENT————MOMENT MOMENT A <
x
L 45 1 TANGENT END-I 8.282 4.180 -8.987 ~56.02 109.80 -93.65
' ENO~J 8282 2:000 84987 56302 51 96————1 30,67
e 2 TANGENT END-1 8.282 ~2.000 -8.987 -56.02 51.96 ~100.67
' END—d———— 8528210+ T 64— 8+98F—————56:02 30 09—————42.49 ,
® ' 3 BEND END-1 8.282 8.987 -10.764 ~56,02 42.40 -30.09
CENTER———F2+21F 04458 13.592 22+5k 37 10— 44482
® ) END-J 8.987 -8.282 -16.419 -5.67 ©2.16 -32.73
e FANCENF b END- T 8+58 1654 19— 0 F T8 5367 32473 2+16
o END-J 8.987 -24.219 0.778 ~5.67 ~26.41 162.94
J———5—TANEENF END— 6+987 244219 778 5.67 26.41 162.94 /
PS) END~J 8.587 ~28.059 0.778 -5.67 -23.30 267.49
66— TANCENF—————ENO— 658 F————28:059——————0,778 5.67 23.30 267449
o END-J 8.987 -37.217 0.778 -5.67 -20.09 402.13
; i
| FANGENF———1——END-1 374217 8.987 0.718 20.09 5.67 402.13 '|
°. IND-J 46.374 -8.987 -0.778 20.09 2.46 ~365.06
- ANG ENF—————F——END~T———— 464374 8.987 0,718 20,09 2,46 365+06
PYR END-J 73.014 -8.987 ~0.778 20.09 -6. 87 -257.22
a
e TANCENF———————SND—1 734 014—————8.987 04778 20.09—————=6.87 257.22
® v END-J 128.534 -8.987 -0.778 20.09 -19.31 -113.43
1
A —10—FANGENT———+——ENO~I————108.534 8.987 0.778 20.09 19.31 113.43
o (N END-J 164.054% -8.987 ~0.778 20.09 -31.75 30.35
gt
AN ENO— 144 054 —————~8,587 0,78 20.09 31.75 30.35
PSR END-J 159.772 -8.987 -0.778  _ 20.09———-=37.26-- . 93.58
" . N~ e m T - R
12— TANGENT—— ) END~1————8.282 4180 4,123 56+02 109.80 93.65
°. END-J 8.282 ~5.940 4.123 -56.02 -85.07 -51.29 i
T 13 TANGENT—— 1 ENO- 8+282 9«940 441 23— 5602 85..07 51.29
PY END~J 8.282 -13.780 4.123 ~56.02 ~68.57 -3.85
C———d4— BEND— 1 END-1—— 3.282—13.780 4123 -56.02 68.57 3.85—
. CENTER 22.265 10.552 ~4.123 ~6.22 51.66 -127.00
L END-J 32.630 -8.282 —4.123 17.04 4.49 =150.49
it
P 15 TARGENT END-1 -60.719 -4.123 8.282 17.04 -150.49 -4.49
i END-J -52,159 -4.123 8.282 17.04 ~76.98 32.11
® 16 TANGENT END-1 -52.196 -4.123 8.282 17.04 -76.58 32.11
END-J -43.675 -4.123 8.282 17.C4 -3.48 68.70
® . 1T TANGENT END-1 -43.079 20.599 -1.425 17.04 ~3.48 68.70 i
,1 END-J -35.15% 20.999 -1.425 17.04 -16.12 -117.67 |
|
®

.
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e -
pPIPE FCRCES AND MCMENTS
i ‘ : :
ELEMEAT ELEPENT  LOAD STATION AXTAL Y-AXIS Z-aX1S TORSIONAL Y-aX1S Z-AX1S
~-— NUMBER——~ -TYPE- CASE ----- =~ -~  FCRCE ShEAK - —— SHEAR ————— MOMENT -———- - MOMENT ---—— MOMENT
: 18 EEND 1 END-1 ~35.159 -20.555 1.425 17.04 16.12 117.67
—_— s e - CENTER —33.046 -~ ~——-3,348 — —— 1,425 — 28466 = — 11.54 -——- -197.32 —
% END-J -20.95% 16.30% 1.425 33.93 0.77 - 90.67
g—————w-- TANGENT -~ ——1 - END~] -——-— - 1.545 — = —16.309 ———— -1.425 - 33,93 —— 0.77 90.67
; END-J 1.545 8.629 1.425 33,93 12.17 -9.08°
i
20— -TANGENT———-1 — END=1 - = —=16.200 --—————0.000 — ——=0.)00———-=3,00 —— - - =0.00 -—— - 7.70 ——
END-J -15.781 -0.000 -0.000 ~0.00 -0.00 7.70
A ,
————21--TANGENF-— 1 - END=1 ------—=15,685 —-—-=--1,738 — 04900 -0.00~——~——""=0, 00 —~————- 7,70
; , ' END-J -14.50% 1.652 -0.000 -0.00 ~0.00 -0.00
22— TANGENT-- ol e END= T cm e cm15,000 o =e 04000 = =04 JIY —————" : 0,90 ‘=== =0, 0] ~——— =0.00-
END-J -2.000 -0.000 -0.200 " 0.00 0.0 0.00
23— TANGENF————1 — - ENO=1 — —~ 2,803 - —-— —7.160-—-—— =1.614 =5.41 - 11.33 ———=~33,82
; END-J 3.147 ~8.883 -1.614 -5.41 -5.15 48.08
24— TANGENT-———1--- - END=1 - ——-—-=26.917 -—-— ~57,782—~--—=15,313 - —— 285,76 —— -~ 57.28 -——=484,02
ENO-J -28.837 -67.777 -15.313 -285.76 -105.08 181.59
» 25 -—TANEENT--——-~ L-———-END-1 --—---—=19,034 - --=T72.000 - 10.654 101.76 -157.10 -~——-- 301.06- —
END-J -19.034 ~73.536 10.654 101.76 -140.05 417,49
:—65—~—26——TANGEN!——~—-'~1 e END=T ~———-=19,034 ~-~———=73,536 - -— ~ 10.654 101.76 =-—— =140.05 ~-—-- 417.49
) END-J -19.034 -76.416 10.654 101.76 -106.08 642.42
) \
27 —3ancEnT- 1 - END=T -———- 125.437 -——-~1.314 2.363 8.77 ~37.01 - 63.90
1Y . END-J 124.387 -1.314 2.363 -8.77 -30. 80 -60.45
28— FANE ENT——— L=~ END— 1 - 124.387 1.314 ~24363 8.77 304 R~ mmme ~60.45-
) © END=J 121.437 -1.314 2.363 -8.77 ~13.37 -50.76
= 29— VANG ENT———— 1 -— -~ e 121,437 ————-~ 1e314 - 24363 8,77 -13.37 - =50, 76!
R ) END-J 120.937 -1.314 . 2.363 ~8.,77 -5.10 ~46.16
30— TANGENT———1 END~1 1204037 1.314 2.363 8.77 -5.19 - ~46.16 ——p—
END~J 105.037 ~1.314 2.363 ~8.77 6,72 -39.59 -y :
. : ' x
34— JANGENT———— L —— END-1T - F11.000 ————0. 649 -2.446 -0.0 -73.37— -19.21 b—
END-J 0.090 -0.640 2.446 0.0 2.00 ~0.00 —
. &
32— -TANEENT— 1 ——ENO~1 0.C82 5.963- —0.674 2037 ———- =8, 77 —— ~80.08 = -
END-J 0.082 ~34.,463 0.674 20.37 -2.37 111.54 A
g 33 —TANGENT ~1— -~ END~T = 0,082~ 10e88l---——  0s189———20,37 - - e ~2,37 -m——111.9% n -
‘ END=J 0.082 1.182 ©0.189 20.37 1.93 -25.70 o ,
boeem34 - — BEND - - ] END-1 0.082 0.189 - - =1.182- ——---20,37 =25.T0 - --- ~1,93- -
i CENTER 0.165 9.123 1.033 ©.30 -32.67 -2.76 ‘
END-J 0.204 0.024 3.247 -10.18 -19.70 -3.15



ip- -
- - - — e e e et = e e
PIPE FCRCES AND FMOMENTS
| ELEMENT ELEVENT  LOAD STATION AXTAL Y-AXIS Z-ax1s YORS IONAL Y-AX1S Z-AX1S
A —NURBER—— —TYPE—— CASE-———— ~ e FCRCE ——— —— SHEAR —— -—~— SHEAR ———~MOMENT ~~———— MOMENT ~--—— MOMENT
i 35  TANGENT 1 END-1 0424 -3.247 0.924 -10.19 3.15 ~19.69
' = e ENDe Y —— == 00204 - 0 = 4,126 —— == 0,024 =———-=10.19 ~—--==-- 3,20 -~ —-~12,07
: 36 TANGEAT 1 END-1 0.204 -4.126 0.024 -19.19 3.20 ~12.07
[ S ENO=J——=— 0,204 ——= -~ ~5.435 ~——~- - 0.024 ——- 10.19 - 3,27 —-—- - - - 2,66
;’ 37 BEND 1 ENDC-1 0.204 5.435 ~0.024 ~10.19 -3.27 -2.66
. - e o = CENTER ———- = 4,665 — — = 4,407 ———-—0.024 — - =954 -~ - 4,84 ———=15,01 -
END-J 1.437 -0.203 ~-0.024 ~3.35 10.12 . =20,53
o ~-38—TANGENY--—-- 1+ - END-] —- ~— —35,256 —————0.189 - 0.082 3.35 ~=1.60 -———-=-22.83
: END-J -21.434 —0.159 0.082 -3.35 -0. 86 -21.14
1 .
L 39~ TANGENT-——-=--- k== END=] ~—-mes =31 (434 ————=0.186 - —-——0,082 ~=3,35 = =0, 86 - ~——-=21.14- -
- END-J -22.534 -0.185 0.0832 -3.35% 0.78 -17.36
" p———-40— TANGENT -—— - | —— - ENO=]——=22.634 D, 189 0.082 —=3,35-————0.78 --—-— ~17.36
i ENC-J -18.684 -D.189 0.082 ~3.35 1.61 -15.48
L :
4 }—TANGENF——— -—}-——END-I— 18.684- J.189 0.082 =3.35 ———— 1,61 ~=-—-=15,48
. END-J ~14.85% -D.189 0.082 ~3.35 2.35 ~13.78
e 42— TANGENT -—- 1--— END-I-————14.856 — - 3.189- --0.082 ~3.,35 ~ 2,35 = 13,78
END-J ~13.159 -J.189 , 0.082 -3.35 2.68 -13,03
43— -TANGENT. 1 END~1 -13.156- J.189 ~—0.082- -3.35--————2,68 ————=-13,03
Nt END-J -=11.456 ~9.189 0.082 -3.35 3.01 -12.27
44 - TANGENT ———o- 1- - END~1 =11445§ ——-——14187 -—-——0,039 -3.35 3.01 ——-=12.27-
Ry END-J —6.465 -..187 -0.039 -3.35 2.56 1.68
B .
B 45 BEND 1 END-1 6.465 Ze 137 0.039 3.35 2,56 ~—— -~ 1.68 —
. CENTER -3.051 L.372 -0.039 -0.67 3.90 ~2.42
N END-J -1.187 -9.211 -0.239 2.17 2.96 -8.61
"f 46 TANGENT 1 END-1 0.294 -0.211 _=0.036 2.17 2.56 ~8.61
o END~J 2.294 -2.336 -0.039 2.17 2.777 -2.24
¥ Tt oot - o T - - T N
o 47 BEND 1 END-1I 0.294 2.330 0.039 2.17 -2.77 2.24 o
: : CENTER 2.567 @.152 0.039 ~0.39 -3.41 ~3.46 P ]
: e — END=-J - 4.338 C.264 - —0.039- ~2465 - =2,05 ————— —6,07- s
N 48  TANGENT 1 END-1 -20.536 C.294 ~3.039 -2.65 2.05 6.07 ~
e e e END=Y =134 642 - — — Ge2G4-——- -=0,039 -2.65 1.16 - — - =0.77 =
. 49  TANGENT 1 END-§ -10.€42 C.294 -0.039 -2.65 1.16 - =0.77
< eme—= .- - END=§ --—- =5.555 - 34294 ——  =0.039 —- .. =2,65 ——u .69 - - - —4,29 A\ B
(e )
5C BEND 1 ENC-1 ~5.555 -C.254 0.339 ~2.65 ~2.69 4,29
Mo e - .o CONTER - - =1.775 - 1.360 - 2,939 ...~ =2,25 1.66 ~3.45 - - e o
: END-J -0.294 -l.121 0.039 -0.31 3.04 -5.82
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' PIPE FCRCES AND MOMENTS
| : - :
i ELEPENT ELEFENT  LCAU STATION AX 1AL Y-AXIS Z-ax1s TORSIONAL Y-4x1$ z-ax1s$
S MUMBER ———TYPE —CASE - ©—==—-"- FCRCE SHEAR — SHEAR —=——— MOMENT -~ = MOMENT < MOMENT - = -
51 T4NGENT 1 ENC-1 -0.254 - -l.121 0.239 -0.31 3. 04 -5.82
. o = END~J- 0.294 1.971 - 0.039 =0 3L et 301l e e =2,73 -
'f' 52 BEND 1 ENC~1 0.254 1.971 -0.039 -0.31 . -3.11 2.73
! o — - - - CENTER —- 2.282 1,522 -+ =0.039-—————=2.46 - =2,07 ————=2,23-
W END-J 3.574 -0.254 -0.039 - =3.23 0.19 —4.61
L P53 —TANGENT ~~ — -1~~~ END-1-~————15.069 0.254 0.039 3.23—- 0.19 == —4,61 - — - -
’i"i END-J ~6.565 -0.254. ~0.039 ~3.23 ~0.58 0.48
(. .
b 54— TANGENT ~——— L+ =~ END-1 ——— ——£.566 —=0.254 0.039 3.23 -———==0.58 —-~——= 0.48
b , END-Y 1.931 -0.254 -0.039 -3.23 -1.35 5.57
|55 —~TANGENT -~ -1 == END-1- 1.631 0.254-——=—=0.039 ~=3.23 - =1,35 -— s 5,57
pi . END-J 3.631 . ~0.254 -0.039 ~3.23 -1.50 6.58
i -
| be————56 - TANGENT -————]-—~— END~f-———— 2,126 —~ —71.159 8.291 64,76 ———-—99.31 ————-706.32 -
.E END-J 2.126 68.279 8.231 64.76 ~74.44% 497.16
57 —TANGENV-——-—4—— END~1 2:126- 68.279- 8.291 - 64,76 - ———=Th 44 —-— - 457,16
Di- : END-J 2.126 64.439 8.291 64.76 -41.27 231.72
§ 58— TFANGENT -~~~ L -~ -END-I - -—== 2,126 ~~— = 644436 -—————8,201 -———— 64 .76 ———=4]1 .27 ~—-—-—231.72
P~ END-J 2.126 63.339 8.291 64.76 -18.47 56.03
i , .
i F———5s BEND ———- L-— END=-1- - 2.126 63.339 8.291—————64.76 ———=18.47 ~— - 56,03
pi |V CENTER 45,796 42.784 8.251 38.19 ~45.866 -42.81
S END-J 61.925 -2.126 8.291 0.18 -46.10 ~80.54
[ i i e ———— [, ——e . - PN PR S .
.* O} 65 1ancent L END-1 61.525 -2.126 8.291 0.18 -45.10 -80.54
CI=2 END-J 57.625 -2.126 8.261 2.18 43.03 -57.69
'?" 61  TANGENT 1 END-1 57.425 ~-2.126 8.291 - 0.18 43.03 -57.69
: END-J 53.425 -2.126 8.291 9.18 130. 09 -35.37
HE - - e e e e e . - e =
9. 62 TANGENT 1 - END-I 53.425 -2.126 T 8.291 2.18 130.09 -35.37
P END-J 17.425 -2.126 8.251 J.18 229.58 ~9.86
“jj 63 TANGENT 1 END-1 48.100 0,000 -0.20Q0 0.0 -0.00 0.00 —
L ENC-J 0.000 0.000 -0.200 2.0 0.0 -0.00 -
! - e o - oo o : 70
9 64 TANGENT 1 END- 1 -25.65% ~11.404 2.126 5.97 -7.86 -229.58 —
- : END-J -£8.659 -39.904 2.126 5.67 26.37 183.49 —
$0 — R O USRS S e e e e e B
i . - S . o
0';. & 65  TANGENT 1 ENOD-I ~45.264 4.2917 0.244 -24.47 -11.49 183.49 -
P END~J -32.514 2.658 0.244 -24.47 -3.89 106.18
' 66  TANCGENT 1 - END~I -8.251 310446 0.244 -10.46 22.46 106.18 N
: END-J ~-8.291 28,046 0.244 -10.46 24.41 -131.78 or
® | 61  TANCENT i END-1 -8.291 -8.288 -10.785 -10.46 24.41 -131.79
i FNO-J -8.291 -9.563 -10.785 -10.46 -T.9 -105.01
®



([ )
PIPE FCRCES AND MOMENTS
ELEMENT ELEMENT  LOAD STATION AXIAL Y-AX1S 2-AX1s TORS IONAL Y-AX1S Z-AXIS
St FORCE————SHEAR—————SHEAR—————MOMENT————MOMENF————MOMENT <
’ 68 BEND 1 END-1 0.198 9.563 -0.614 T -10.46 7.9¢ 105.01 :
' CENTER————93263 6:982 056 l————=3358 866 2682 .
: END-J 16.239 -0.198 =0.614 1.80 4.31 -12.89 .
j———————e9——¥*~efn%———~——t————ENo—+———-——-ae—sa&———————-a;oL«———————«fi70 ' 1580 12.89—————4%3} Vi
) END-J ~32.336 -0.614 0.198 1.80 -10.91 1.83 N
R0 ANGENT—————END~————32+336——— 03 6 L4é—————0.198 180 10.91 183 :
: END~J ~28.086 -0.614 0.198 1.80 -8.92 7.97
S TANCENFT——————END-1 285€86——————0v614———0<198 1<80 8292 7.97 :
END-J -23.836 -0.614 0.198 1.80 -6.94 14.12 Pl
* i
L
L2 FANGENF———t—€ND-1 23+836 0-61% —0+198 1.80 6 .94 14.12 7
. END-J -22.136 -0.614 0.198 1.80 -6.14 16.57 il
. o
L TANEENF————— N —— 224136 0+614 0t 98— B80——————b s L4 1657 ;”
X END-J -19.161 -0.614 0.198 1.80 ~4.T6 . 20.87 b
NG ENT————F——END——————19+1 61 0.614 0.198 1.80 ~4+76 20.87 o
) ENC~J -14.911 -0.614 0.198 1.80 -2.77 27.02 >
- i
75— TANEENT i ENE—E 14+511 0. 614 04198 1~80 277 27.02 1o
L ENC-J -10.768 -0.614 0.198 1.80 ~0. 84 33.00 S,
! A p=
R F—BEND————F+——ENC~] 105768 0vbl4 0.198 1.80 0.84 33.00 T
N CENTER -5.638 4.819 0.198 1.26 ~0.46 12.26 .
i' : END-J ~0.614 4.092 0.198 1.15 0.19 -26.03 .
U 77 tancent 1 ENC-1 -0.614 4.052 0.198 1.15 0.19 -26.03
| =2
B END-4 -0.614 3.242 0.198 1.15 0.58 -33.36
v - ‘
. 78 TANGENT 1 END-1T -0.614 3.242 0.198 1.15 9.58 -33.36 L
i END-J ~0.614 1.967 0.198 1.15 1.18 -41.18 [
i 2
b 79 BEND 1 END-1 ~3.091 -1.567 -0.198 1.15 -1.18 41.18 N
. CENTER -2.868 1.503 -0.198 ~0.20 -2.07 41.63 -
l. ' END=J G036 3051 0.198 1.73 1.74 35.62 7]
(. 80 TANGENT 1 END-1 0.036 -3.091 -0.056 -1.78 1.74 -35.62 ?»;
E END-J 7.527————3.091 0.056 1~78 0.76 18.86 -
. -
o 81 TANGENT 1 END-1 7.527 -3.051 ~0.056 -1.78 0.76 18.86 =
-r END=d———1-5+-01-F 3,061 0+056 1~78 0+22 73.34 e
v, i
b 82 BEND 1 END-1 15.017 3.091 0.356 -1.78 0.22 ~73.34 ' <
e GENTER———— 15,165 10.763 0.056 0-94 1.80 44 o T6— - - N
o, END-J 3.991 ~-21.693 0.056 0.77 2.33 88.42 .
85 TANCENT— 1 ENO— 3,061 211693 3.056 —0.77 2.33————88.42 ™
. END-J 3.091 -22.033 2.056 C0.77 2.38 105.91 .
‘. O




N 0 ® Ve 7 - {
Pl PE FCRCES AND MO3OMENTS

. ELEMENT  ELEVMENT LO&D ~ STATION | AXIAL . Y-AXI¢C I-ax 1S TORSIONAL Y-AX1S -aXx1S
T~ NUMBER—-— TYPE - CASE == - = -—-- FCRCE. -—.  SHE&R  ~—  SHFAR-——-- MOMENT MOME N T MOMENT —
‘é 84 TANGENT 1 END-1 J.J23 ~22.,033 ~-3.173 Q.77 2.38 105.61

‘ END-J -~ ———0.022 — - =22.246— — =0.173—————= 0.77 ---~=-= 2.29 - - - 116.58 ——
R €5 TANGENT 1 ENC-1 0.023 =22.246 ~0.173 0.77 2.29 116.98
T+ : - mem END=J s— 0023 2224543 + == =0.173-———=—- 0,77 2.17 - - - 132.66 - — e

; Eb6 BEND 1 END-1I 0.023 -47.332 V.173 0.77 -2.17 -132.66

ccom e o= CENTER -=-==32.744 -~ ==32,777 ==— - Q.173 ——-——-==0,84 -~ - - =1.71 i =33,24 e e e

i END-J -45.329 -0.023 0.173 -1.65 =04 25 T.22
T — BT -TANGENT - - 1 - END=I' m-—e 360598 === =0.,023 0,173 ————==] 65 == =0,25 . - ——-= 7.22- -— —
» END-J -29.768 -0.023 0.173 . ~1.65 2.51 T.60
L r————88-- TANGENT = - - 1-  END=1 ==—==26,7§8 -~ = =0,023 = = Q41T == =1 .65 = - 2,51 -~ 7.60 - — —

EMD-J -23.423 -0.025 v.173 ~1.65 5.09 7.95
———89—T4iNGENT— -~ L- -~ END=[ ———— —23.423 = =0,023 —- ——— 0,173 ——— =165 ~—-——==- 5,09 - ‘=< 7,95
; ) END-Y -17.898 -J.023 0.1173 -1.65 7.34 8.25
F———90—TANGENT === - 1 o END=1 “vm—— 0,056 - 45,265 2,455 322,78 -~ = =6.31 -71.45 -
a END-J 0.056 31.945 2.455 322.78 R.36 -303.07
61— TANGENT - ——-1 -+ END=1 - ~——-=0.056 - 31,945 ~ —— —=2.435-——~=322.78 ---—-- 8.36 -~ 303.07 -~ -
ot END~-y -2.056 . B.635 -2.455 -322.78 ~17.42 90.03

1 T
42— ———BEND - —— L END=I oo - 1,863 o= - 2,455- wir  B,635-————=322,78 -~~~ =§D.,03 - -17.42 e
. Cq CENTER 3.U3v 0.433 -1.827 -2R82.99 177. 80 =-264.60
.I -~ END=-J 2.455 ~-1.843 -12.288 -83.84 294,67 -21.09

f_—',_'_'.'-— - em———— et mecameme = 4 e —— e N —_— — ——— ——— . - - - —— - - . - - -—.. —
i $3  TAMGENT 1 END-1 3.334 -5.922 1.843 ~-83.84 -21.09 -294 .67
“’ END-J 3.334 -32.562 1.843 -83.84 1.02 -63.76

! . .- - . e — [, . e e - S
o 94  TANGENT 1 ENO-1 3.33% -32.562 1.843 -83.8% L.02 -63.76

! END-J 3.334 -92.502 1.843 -83.84 50.78 1624.61

S5 TANGENT 1 END-1 3.234 ~42.502 1.843 ~B83.84 S0, T8 1624.61 -~
. ENV-J 3.334 -99.1062 1.843 —-83.84 56.30 1912.11 -

— . e _— e - F— R O SR .- 20— —
N 96 TAMCENT 1 END-1I 3.334 -99,162 1.843 -83.84% 56.30 1912.11 .
'L, END—J 3.334 -120.252 1.843 -83.84 73.81 2954.33 b
o o et — e e e e . - . .. =
_: ST TANCENT 1 END-1 : 2.334 -120.252 1.343 -83.84 73.81 2954.33 ~

; END-J 3.334 =142.452 l1.843 -83.84 G2e 2% 4267.85
i S8, TARGENT 1 EnD-1 3.334 181.527 -0.541 -83.84 92.24 4267.85 N
_% END-J ‘3.334 158.217 ~0.941 -83.84 82.36 2484,20 O~

é 99  TARGENT 1 END~1 3.334 158.217 -0.541 -83.84 82.36 " 2484.20

) END-J 3.334 136.017 -0.541 ~-83.84 72.95 1913.03

i 100 TAAGENT 1 END-1 3.334 136.017 -0.941 ~-83.84 72.95 1013.03
1 END~-J 3.334 102.711“ -0.941 -83.84 58. 84 =T77.47



r

; PIPE FCRCES AND MCMENTS
i ELEMENT ELEMENT  LOAD STATION AXIAL Y-AXIS 2-AX1S TURSIONAL Y-aX 1S
S NUMBER——TFYPE-—CASE FCRCE- - =SHEAR—--——="- SHE AR—————MOMENT ~-——---— MGMENT
: 1C1L  TANGENT 1 END-1 3.33% 102.717 ~0.541 -83.84 58.84
B Cee END=J ——=3,334 > 69,417 ~—— = —0.941 ————- ~=83,84 —— - 44,72 -
j§ 102 TANGENT 1 ENU-T 3.334 65,417 -0.941 -83.84 44.72
: e END=J - - - 3,334 - 40,557 -— =0.94l-——-- -B83.84 32.49
i
’ 103 BEND - 1 END-1 3.334 -36.376 —17.958 -83.84 "=1318.40
; —— ~ —-~CEMTER - —= ~=16.809 -~ ~—=214524 —~——=13.110 ——— =1020.20 --- =938.31
! END-J -17.835 -3.334 -B.263 -1405.01 13.13
104— TANGENT - 1 END-T - - - =17.952 3.041 -~ =3,243 - — =1402.94 - - =2637.17
END-J 7.280 -5.192 ~3.243 -1402.94 -2678.8)
. 105-— = EEND - - -~ 1~  END=]---- 7T.414 - - 3.334 -4.533- —--=14904.19 8.18
i CENTER 14.156 =644 -5.786 -5%8,71 566, 89
‘ END-J 3.335 ~25.656 ~14.633 -42.60 1337.53
U S e e, .
) 1C6 TANGENT 1 END-1 3.334 -28.781 -0.941 -42.58 ~16.67
END-J 3.334 ~45.221 -0.941 ~42.58 ~23.26
1CT TANGENT 1 END-T . 3.334 ~45,321 - -0.941 -42.58 -23.26
END-J 3.334 -94.161 -0.941 -42.58 -43.56
1C8 TANGENT ] EnD-I 34334 -54.161 -0.541 -42.58 -43.96
; END-J 3.334 -105.701 ~0.541 ~42.58 -50.5%
i 105 TANGENT 1 END-1 3.334 -109.751 -0.541 -42.58 -5J.5%
O\ END~J 3.334 -136.341 -0.941 -42.58 -61.83
o~ 119 BEND 1 END-1 3.334 36.081 -47.324 -42.58 1068. 35
O CENTER 21.3171 22.156 -36.863 648 .41 608.18
o= END=J - 364581 - 3,334 - =26,401- 830,02 ———-=16l. 44
, 111  TANGENT L END-1 -5.286 26,401 -3.334 830.02 134.65
e e END=J —on - =50286 - - 4020l -=3,334-—— -~ 830,02 -—— - 101.31
112 TANCENT 1 END-1 -5.286 4.201 -2.334 820.02 101.31
----- END~J —m50286 --m ~=25.0§9 ~—m =3.334.——uen 830,02 -wm—- - 51430 -
113  TANCENT L END-1 -5.286 ~29.056 -3.33¢4 833.02 51.30
et e END = s e § 0 236 rmem =514 299 - s - =3,334  ———n e 830002 - —-e- - 17.96
114 TANCGENT 1 END-E -5.28¢ ~51.259 -3.334 830.02 17.56
' e i e bND = e m 5 286 — - - ~T734460 - —— o =3,334 - . 830,02 --— - =15.39
115 TANGENT 1 END- [ -5.28¢ -73.459 ~3,334 830.02 -15.39
ce e e - = END=d -———--=5.286 - =51.259 --— =3,334 - 832.02 42,06 -
116 TANGENT 1 END- I -5.286 130.454 3.806 830.02 -42.05
- e e IND=-3 ~5.286 55,499 - .3.806- - 830.02 35,01

1-AX1S
------ - MOMENT

-777.47

-2068.47

- =2783,29 -

2451.44
2593.05
2649.28

264.61 -

246.33

-2685.43 -

-2679.80
—-2594.13

-2918.60
~-2655.74

-2655.74
-1121.43

-1121.43

-407.91

-407.91
1068.35

61.83
-85.36

- =134.65

-161.44
- . =314.45

-314.45
-=127.72 -

-127.72

i 274,27 -

274.27
- B898.26

898.26
1557.29

1557.29
-21.73

s =206B.6T-

4Ll

SXARA N

i
H
i
)
Il
1




PIPE FCRCES AND MOMENTS
i .
! ELEMENT ELEFENT  LGAD STATION AXTAL Y~2XIS L-AX1S TORS TONAL Y-4XIS I-4X1§
}——hu»aea—————fvpe-~cAse FORCE -————---SHEAR —~=-——- SHE AR-—————-MOMENT ~~——— MOMENT ~-— — MOMENT
i 117 BEND 1 ENL-1 ~5.286 ~14.913 53.593 830.02 14.23 38,67
———GENTER: ~5.314 —~1.837-——— 1$.437 - 842,62 - =73.68 ——- 171.63~ = - — s
END-J ~2.857 5,286 -14.719 589,62 . -627.56 125.05
118~ FANZENT—— - =1 -~ ——kND=1 —— 165,654 - -——— 25,722 -~ -- =5,286  ——- 589.62 125.06 627.94 —-
: END-J 2C8.693 -37.621 -5.286 589,62. ~24.54 831.25
19— ——BEND-— - -1 - END=1 =~ 175,140 - ~——245,560 ——— 105.550 ~——— 589.62 - =801.25 —24.98  <oam e e = -
' CEMTER 3C4.911 48,585 95.743 3).48 ~556. T4 -768.22
! END-J 245.658 ~183,359 85.496 . -212.00 -31.55 -433,78
126 TAMGENT 1 ENC-1 0.0 46,757 196.823 -219.02 ~431.32 -56.11
END~J 2.0 37,362 156.822 -219.00 405.17 ~234.65
- e e e U e e e . e+
i 121 TANGENT 1 END-1 0.0 37.362 166.823 -210.20 495.17 -234.65
1 ' END-J 0.0 28.204 166,823 -212.20 1217.07 -370.18
122 TANGENT 1 END-T 0.9 -7.076 -81.663 -210.39 1217.07 -370.18
END-J 0.9 -26.779 ~81.663 ~210.02 492.31 -219.65
123 TVANCENT 1 END-1 0.0 ~26.719 -81.663 -219.00 492.31 -219.55
' ENO-J 3.0 ~46.759 -81.663 -210.00 -242.66 110.97
- S —— e e e e — N : — _
3 124 TAKGENT 1 END-| 0.0 -46.759 -81.663 -210.90 -242.66 110.97
\ END-J 2.0 -53,419 -81.663 -219.00 -487.65 261.24
- e D R U e e .. e
fi. 125 TAMGENT 1 &ND- 1 0.116 40.687 -2.432 -314.53 6.57 268.27
END~J 0.116 27.367 -2.432 -314.53 -8.02 64.11
126 TARCENT 1 END-1 0.078 50.978 -2.177 -307.95 9.87 412.72
END-J J.078 44.318 -2.177 " =327.95 3.34 269.77
— - [T N - —
Fl
, . |
" STATIC SOLUTION TIME LCG - fg
—_— /j’ -
ECUATICA SCLUTICN = 2,66 = —~
_ CISPLACENMENT CUTPUT = 1.05 =~ &
S TRESS—RECEVERY — 3£ g =
' s ff}’ A
— N
O




P 1PE F-RCES ANC MCOCMENTS BLLE
ELEVENT ELEMENT  LOAC STATION AXT1AL Y-AXIS Z-AX1S TORSIONAL Y-AXIS Z-AXIS N ‘ ‘Ak
. ] NUMBER TYPE  CASE FCRCE SHEAR SHEAR MOMENT MOMENT MOMENT

AN s
e 1 TANGENT 1 ENC-1 -670.162 -231.796 347,489 -1: 48,07 . 2464,23 -6124.47 'R
) ENC-J -67G.162 -231,796 347,489 -1058407 4701.01 ~4632,40 )
!- 2 TANGENT 1 ENC-1 -6T0.1€2 -231.796 347,489 -1058.97 4701.01 ~4632,40 :
. ENC-J -670.162 -231.796 347,489 ~-1258.07 7873.58 ~2516.19 .
[ E] BEND 1 ENC-1 -670.162 -347.489 -231.796 -1058.37 2516.10 7873.58 f
b ‘ CENTER ~715.588 "28.165 -231.796 776439 112,68 8058493 .
o ENC=J 347,489 _ 76.162 -231,76¢ 1646, 65 88.83 6663.56 u
" &  TANGENT 1 ENC-1 -347.48% -231.796 -670,162 1646.86 5663.56 -188.83 .
" ENC=J -347.489 _ -231.796 -670.162 1646.86 1218.49 1694.51 .
fu 5 TANGENT 1 ENC-I -347.489 -"31.796 6734162 1646.86 1216.49 1694.51 o
x _END-J ~247.485 231,796 615162 1646.86 -1462,16 262170 x|
o 6 Tan T 1 ENE-1 -347-489 -231.796 —670.162 1646.. ~14.2.16 2621.70 T
F i ENC- ~347,489 231,796 573,162 164¢ -, - 6.55 3577.85 .
" a - - ” _——‘8
1= LAEEE LR | 1 ENC-T 231.796 47,485 676,162 4226458 ~.640.86 -3577.85 iy
il — _F - 221,796 247,489 B73.162 4274,59 1117.56 -5011.24 e
) foTNTT ENC-T 231.796 247,488 670.152 4226458 1117.56 ~5011.24 .
) I ENC-J 231,796 474489 57U, 142 4226,58 ~ 5159.50 -9181,.11 =
AP s paneear 1 ENC-T "31.796 3¢ 7,485 5704162 4226.58 9155,50 -6181.11 i
sl ENC-J 231,796 547,488 575,162 4226458 19882.19 ~11740,92 . I
A~ 3 (%]
1={v 1" TANGENT 1 END-1 231.756 347.489 570.162 4226458 19882.10 ~14740.92 2
"*f‘ e 231.796  _ T47.48§ 572,162 4226458 ~0654.70 20390474 _ -
» TMGEN T : eNg I 231,796 14,409 479wz, 42 6.58 €0¢,70 _ -° 309, 2
s NC=J 221,796 347, 3% 87,18 T4z~ ., "4 LT 18D - . ﬁi’s -
- i — . -
-l N T 1 ENC-1 “670<162 £31.75¢ 347,46 -1 5&, 7 4.7.73 © 1247 J;
- ENC-J ~£78a162 2514756 347,489 -1758, 7 =375 + 015, . -
. —— e i - = ot -
< . EAT ) ENC-1 -67C.1€2 Z31.7%¢ 3474489 -1758 - - 315,25 ‘"
S - EAC-J -6704162 231.79¢ 3474468 __ =1735 L _ 7T 9. 442,42 . L R
- l\:
o - <AL 1 END~1T ~67C. 162 -231.79¢ ~347,46> - Ny -101 ,65 ~2.¢° i
v _ _ _ENTER -£37,781 3¢5.972 -347,4ES =2 S LR Y 3T o -
- Y S231.796 67C.162 IAT.E9 5 - <:L 0 84 3624, i
- ' ‘
. . e BNTY _t-C-1 -231.1756 _=5474485 £ 162 <3 - L.sf 85,54 L i
- ENC- 231.796 347.48. <ETs.1€62 =5, S T 3.5. je
4o s SE T_ 1 ENC-7 " 1.1S6 T 47,485 ~£10. 1€ -5°5- - 59480 L -
- \C-y -, .TSe 367,489 —E13.080 - 5¢ -e 3. 33 33umy 't
: e o ~ - 196 633.028 “56.62° . 9:2..5 Y ) i
SN T €33.028 <5€.627 - s <79.6% .354 34 i

A »
W T - = - - - —_ - _—— —_— a
(N — - R - - e et — — e — - - ——— e e e el
’ T T ey amw . -~ AR - R
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PIPE FCRCES AANC MCMEMNTS
JELEVENT  ELEMEAT  LOAC STATION AX1AL Y-AXIS I-aAXIS TORSICNAL Y-AXIS 2-AX1S
NUMBER TYPE. CASE FCRCE SHEAR SHEAR MOMENT MOMENT MCMENT
e\ . I . R e A -
[ 186 BENC 1 ENC-1 -231.75¢ -633.528 -456.627 -5354,26 4879.96 -3835.34
CERTER ~611.523 -283.714 ~456,627 -2337.17 3202.64 911.25
» ENC-J  -633,228__  231.796 =456.621 ~-827.81 ~353.57 1180.0&6 _ -
. 19 TANGEAT 1 ENC-1 -632,328 231.796 “45€64627 -827.87 -353,.57 1180.06
. ENC-J -633,928 231.1796 =45¢6.6217 -827,87 =4036.59 -674,31
. 20 TANGENT® 1 ENC-1 €.CCI . =0.0C2 ~J.C33 -9.90 V.02 -0.3)
. ENC-J €.503 -G.CC3 =2e0200 -0.09 Q.00 _ =003 ___ __
- 21  TANGENI 1 ENC-1 €.C0C {001 - .00 0.00 D492 -%.09%
2 EN_‘_C:J C .CC - -\.uc_u';' _-';io C:’) »O_.~Q_0 0.00 -\).OZJ___ e e e e
. 22 TAMGERT 1 ENC-1 -Co20D —4.3C2 -2.05) 0.0 9.09 -0.03
" ENC-J o P s =2a303 -.3032 [ JRY] 0.0, ™90
- 23 TANGENT 1 ENC-I -461.627 1444165 6554041 164.94 <4052.79 860.51
. . ERC-J  -461.€27_ 144,165 655,041 164,94 2635.36 _ ~611.45 o
- 24 TANGENT 1 ENC-1 -120€.189 -835.310 -3tU.447 -28.26 2604.09 751.11
= ENC-J -1218.189 -834.310 ~3634447 -28.26 -1217.53 9554435
” 25  TAHGENT 1 ENC-1 -¢33.028 -1043.313 888,724 9232.51 -1297.98 2467.29
- ENC-J -¢33..28_ -1043,313 888,724 9232.51 22398 - 4136.50
1 CJ 26 TAHMGENT 1 ENC-1 -£32,:28 -1043.313 888,724 9232.51- - . 22).98  4136.50
b 4 ENC-J -£33,328 ~1043.313 8884724 :79232.51 2887.16 7266444
= &~ L e s e T e
| (0 27 TANGENT 1 ENC-T ~11%3.916 - 309,332 1345.791__ 665.10 ~7302.96 5934,
= . ENC-J -1153.916 7" 3389,332 145,791 665.10 -4557.76 4222.99
® 28 TANGENT 1 ENC-I -1193.516 306,332 1245.751 665.10 -4557.76 4222.9¢C
] ENC-J ~1193.516 309.332 1045.75) 665.10 3154.95 1941.58
» 29 TANGENT 1 ENC-T -1102.516 306,332 15454761 665.10 '3154.95 1941.58
- . ENC-J -1133,516 309.332 1545.791 665.10 6815,22 858.91
= 35 TANGEANT 1 ENC~1 -11U2.516 7174415 7.518 665,10 6815422 858.91
= ENC-J -1193.516 77.415 7.518 665,10 6852.81___ 471.84 ~
© . q
“ 31 TANGENT 1 ENC-1 -t.Cccu ~5.002 2.000 -0.99 -3.09 -2.02 F-]
“ ENC-J -C.__GO_ . ";QC_C__G C.GGQ "9_._0__0 -")393 -000-)_ s
a@ . [
- 22  TANGEMNT 1 ENC-1 -7.518 - -1133.916 -77.415 -471.84 665.10 -6852.81 S
- ENC- -7.518 -1103.91¢ 17,415 -471,8% -73,34 3634440 2~
: 23 TANGENTY 1 ENC-I -7.518 122.141 1.739 -471.84 ~T3e34 3634.40 N
- ENC-J -7.518 122,141 1.739 -471.84 =33,65 847.03 Ry
- . . . N e
. 34 BENC 1 ENC-1 -7.518 1.739 -122.141 -471.84 847.03 30.65
- CENTER ~54.€55 5.250 -122.141 -149.68 361,54 12,02
o ENC-J -2.261 70369 -122.141 -111.92 -219.88 -21.61




PIPE FCRCES ANC MCMERNTS w.
ELSMENT ELEMENT  LCAC STATICON AXIAL Y-AXIS Z-ax1s TORSIONAL Y~axIs T-AXIS
NULFBER TYPE  CASE FCRCE SHEAR SHEAR HOMENT MOMENT MOMENT ()
. L2
35 TANGENT 1 ENC-1 -2.28¢ 122.141 7.379) -112.46 21.61 -219.81 1)
EAC-J -2.286 122.141 7.318 -112. 36 36485 -672.37 @
36 TANGENT 1 ENC-I -2.285 122,141 7.370 -112.13 36.85 -472,35 :
ENC-J -2.285 122.141 7.370 -112.13 59.56 ~848.61 @
37 BEND 1 ENC-1 -2.285 -122.141 -7.370 -112.17 -56.56 848,60 T r
- : CENTER ~87.574 -84.759 -7.370 -127.91 21,56 1135.67 e
ENC-J =122.141 2,261 ~13170 ~81.69 90.05__ _ 1238.17 _. - :
N
38  TANGENT 1 ENC-1 -122.1%1 -1.739 -7.518 -81.67 686444 998,25 @
ENG-J -122.14) -1.73§ -7.518 -81,61 618.78_ ____ 1013.95_ . “
N
3G TANGENT 1 ENC-1 -122.,141 -1.739 -7.518 -81.67 618,78 1613.95 N
ENC-J ~122.141 ___ _ =1.739___ . =7.518 -81.67 468442 1D48.T3 _ _ . __ ;
4C  TANGENT 1 ENC-1 -122.141 -1.735 -7.518 -81.67 468.42 1748.73 . ®
ENC-J -12z.14)_____ -1.735__ __-7.518 -81.67 393.24___ 1066012 o by
(BN
41  TANGENT 1 ENC-1 -122.141 -1.739 -7.518 -81.67 393,24 1066412 @
ENC=J -122.141 _____ -1.7339 -7.518 -81,67 325.57 __ _ 13I8YGIT g
%)
42 TANGEAT 1 ENC-1 -122.141 ~1.73% -7.518 -81.67 325.57 1081.77 Y
ENC-J -122,141 -1.735 -1.518 -81.67 295.5) 1088.72_ i )
A} =
43  TANGENT 1 ENC-T -122.141} -1.73§ -7.518 -81.67 295.57 1088,72 i.. @
KR ENC-J -122.141 -1.73% -17.518 -81.,67 265.43___ _1095.68 Do
t B
S 44  TANGENT 1 ENC-1 -122.141 -1.739 -7.518 -81.67 265,43 1795.68 :!C
T~ _ENC-J . -122.141 ~1.736 _.=7.518 _ ___ -8l.67 _177.09 1116.11 o o
-
45 BEAD 1 ENC-1 -122.141 -1.739 -7.518 ~8l.67 177.89 1116.11 S
CENTER -E7.56¢ 85.137 -7.518 45,46 129.81 _ 7167 L
ENC-J -1.726 122.141 ~7.518 101.91 6449 -87.95 sj.
4¢ _ TANGENT 1 ENC-T ~la€4) 122,141 -7.518 101.91 6449 -BT.90 2
ENC-J ~C.e48 122,141 =7.518 101.91 -31,10 -698.61 [:'!.
417 BENC 1 ENC-1 -3.640____ -122.141 T.518 191.91 31,10 . 6S8.61 _ s o
CENTER -8€.819 -85.514 7.518 100,66 234,12 957.14 o <
ENC-J -122.141 Ce643 7.518 53,66 -79.36 1963.11 — ,is.
[
.- - e e — . . e - - . ———— - —— =3 hard
48 TANGENT 1 ENC-T <122.141 -5464) -7.518 53,66 79.36 ~1063.11 ~ b
ENC-J -122.141 -C. 640 -7.518 53,66 -95.67 -1948.20 =~ . ]
45 TANGERT T EnC-1 S122.1417 T cu.64d T =1.518 53066 ~95.677 7 TTh1048,207 7 T T I |
ENC-J -122.141 ~Je642) -7.518 53,66 -185.65 -1340.53 n e
i o o . o [
<2 CENC 1 ENC-T 122,141 34643 7.518 53,66 185.65 10643.53 - -
CENTER -85.514 86.819 7.518 191.24 146,49 678.26 i@
ENC-J C.€49 122,141 7.518 260,83 21,52 -187.28 '
'.:.
T o o T 1.
@
v




P 1PE FCRCES ANC MCMERNTS K
ELEMENT ELEMEAT  LCAC STATION AxTAL Y-AXIS Z-ax1S  TORSICNAL Y-AX1S Z-AXIS
NUMBER TYFE CASE FCxCE SHEAR SHEAR MOMENT MOMENT ‘MCMENT
N I I o . . . o Js
- 51 TANGENT 1 ENC-1 Cat47 122,141 7.518 261,83 21.52 -187.28 30
' ENC-J C.e4” 122.141 7.518 267.83 36456 -431.56 o
' . i
« 52 BEND 1 EANC-T -31.548 -122.141 -7.518 260,83 -36.56 431.56 .|
' CENTER -138.¢€75 ~64,258 -7.518 151.98 -226.23 662.94 Ny
. ENC-J ~122,141 31.548 =7.518 =59.11 -283,38 _ 703.34, . 3
: : : . o 2
: $3  TANGERT" 1 ENC-1 -122.161 31.548 ~7.518 -59.11 -283.38 723,34 e
. ENC=J -12z.141 31.548 ~1.518 ~59.11 ~433,74 72437, —_ ~w
: 54  TANGERT 1 ENC-1 -122.141 31,548 -7.518 -59.11 ~433.74 72,37 T
ENC=J =12Z.141 31.548 =71.518 ~59.11 =584.19 -558.60 _ _ ________ -1
55 TANGEAT 1 ENC-T -122.141 31.548 -7.518 -59.11 -584.1) ~558.6) i
ENC-J =122.141 31.548 - Te518 _ =58.11 614418 -684.79 __ . .. i
. - - - e o
56 TANGEAT 1 ENC-1 -222,€96 60,653 -157.066 ~1929.55 . 2222.06 2231.56 2t
. ENC-J -323.696 __6U.803__ __ =157.Cé6 1929.55 1752.86 __ _ 2749,73 N - i
: 57  TANGENT 1 ENC-1 ~322.€96 654603 -157.366 1929.55 1757.86 2949,13 Al
- ENE-J -322,¢5¢ 67e673 ~157.366 1929.55 1122.59__ 1857.30 . i
: EE
: 58 TANGENT 1 ENC-T -322.¢€56 65.603 ~157.566 1929.55 1122.59 187,31 o |
. ENC-J -322,€96 650603 ~157.366 1929.55 690.66____ 1643.65 o
. 53 BEND. 1 ENC-1 -322,¢696 634693 -157.666 1929.55 699.66 1649, 65 e
1O CENTER -18¢.234 271,741 -157.£66 1749.26 -1125.92_ 1330.91 _ |
1 ENC-J 6C.€93 323.69¢ <157.C66 337.26 -2282.95 775.98 P
ol &~ .
<] (N €0 TANGEMT 1 ENC-1 66.673 31.951 85,348 337.26 -2282,95 175.98 N
S ENC-J 6C. 603 31.C51 85.348 337.26 ~1365.46 442.18 3P
. €1 _TANGEMY 1 ENC-1 65.€03_ 31.051 854348 337.26 -1365.46 442,18 e 2
- : ENC-J 6C.€C3 31.751 85,348 337.26 ~469.39 116.15 e
. 62 TANGERT 1 ENC-1 6C.603 31.951 85,348 337.26 ~469.30 _116.15 o
- ENC-J 6C. 603 31.051 85.348 337.26 554.88 =256.4¢ :g.
. 63 VANGENT 1 ENC-1 =G+$09 0,833 0.6 -0.90 =040 023 - Li
. ENC-Y =Geid9 6203 3.003 <0.99 0.03 =0.59 ) O]
. =~ o€
. 64 TANGEANT 1 ENC-I ~1.426 104.666 -31,951 423.61 -8,07__ _ -556,88 = -
. ENE=J <1.426 1044668 =31.9051 423,61 ~598.03 ~2240.14 — v}‘
" £~ i
. €5  TANGENT 1 ENC-1 ~81.7C2__ __ -65,437 ~31,051 149.53 646437 ~2245.14 _ ~ -
. ENC-J -81.702 -65.437 =31.051 149253 T-322.36 -198.6% ;;.
. €6_ VANGEAT 1 ENC-1 -854348 60.693 -31.051 -271.81  -223.61 ~198.64 ~ .
. ENC-J ~85.348 3,663 -31.551 ~271.41 -472,01 ~683,47 o~ . ‘
~ €7 _TANGENY 1 ENC-1 _~85.348 173,074 35,227 ~271.41 =472,01___ _ -683.47 .
: ENC-J ~85.348 173.974 35,227 -271.41 =366.33 ~1202.69 -
- . ar |
. ;e




1 PE FCRCES ANC MCHMENTS - ) €
ELEVENT ELEFENT  LOAC STATICN AXIAL Y-AXIS 2-2X1S TORS IONAL Y-AX{S Z-AX1S
Lwu'aea TYPE  CASE FORCE SHEAR SHEAR MOMENT MOMENT MOMENT ]
———— e - - ———— . Al
r ee AEND 1 ENC-1 -85.348 -173.074 -35.227 271,41 366.33 1212.6% )
CENTER -182.132 624432 -35,227 ~36.15 201.86 2176.53 R |
ENC-.) -172,974 85,348 35,221 14027 ° ~80.86 2079.95 _ e
€9  TANGENT 1 ENC-1 -173.574 -35.221 -85.348 14.07 2079.95 87.86 e
ENC-J ~172.G574 -35,227 ~85,348 14407 1226447 433,13 .
7€ TANGENT" 1 EnC-I -172,274 -35,227 -85.348 14.97 1226.47 433,13 NI |
ENC~J -173.574 -35,227 -85.348 14437 372.98 785439
71 TANGENTY 1 ENC-1 172,974 -35,227 -85.348 14,07 372.98 785.39 e
ENC-J -172.574 -35,227 -85.348 14.07 -483.50 _1137.66
72 TANCENTY 1 ENC-1 -173.274 -2.445 . 8446 14,07 ~-48).50 1137.66 a
ENC-J -173.u74 -2.445 B.46) 14407 ~446,66 1147.44 L
73 TANCEAT 1 ENC-1 -173.C74 ~2.445 8.46U 14.07 446,66 1147.44 z
__ENC=J ~173.374. -2.445 84463 14,97 ~387.44 L lleesss -
74  TANCENT 1 ENC-1 -172.274 -2.445 8.46) 14497 -387.44 1164.55 -
ENC-J 172,074 -2.445 BeGED 14,97 -302.85 1189.05 __ -
75  TANGENT 1 ENC-I -172.274 -2.445 8.4667 14.07 -332,85 1185.05 :
ENC=J -172,074 =2.445 8.469 14,97 =229.37 1212.84 .
76 READ 1 ENC-1 ©=173.374 -2.445 8460 14,37 -223.37 1212.84 )
CENTER -124,111 121,653 8.460 121,10 - =105.95 723,28 .
= ENC-J -2.445 173.074 8,467 -135.77 79.53 -493,46 -
' 77 TANGEAT 1 ENC-I -2.445 173.074 8.469 -135.71 70.53_ -493,46 o
[ ENC-J ~2.445 173.374 84467 135,77 87.45 -839,61 i
S 78 TANGENT 1 ERC-1T ~24445 173,074 8.4€3 -135,77 BT.45 _  -839.61 _ .
ENC-J 22.445 173.97% 8,662 -135.77 112.83 ~1358.83 i
75 AEAD 1 ENC-1 -24445 -173.374 -8.4¢€) -135.77 -112.83 1358.83 .
CENTER “124.111 -125.653 ~B.467 -183.22 “1.72 1723.83 Lo
ENC-J -172.:74 2.445 84463 -138.21 112,39 187..72 - I~
H ———- - e — e .. — - . —_ e eeen ——— — q i b
' €C  TANGENT 1 ENC-1 173,374 ~2.445 1,222 -138.21 “11G.39 -1870.72 o I
ENC-J -173,374 ~2.445 1.722 -138.21 -8J.04 ~-1827.63 - 'l‘_‘
H -
€1 TANGENT 1 ENT-T -172.674 -2.445 1.722 -138.21 -82.04% ~1827.63" PSR
ENC-J 173,074 -2.445 1.722 -138,21 -49,75 ~1784.54 ~ i
€2 EENC 1 ENC-T -172.C74 T 72,445 -1.722 -138.21 49.70 1784.54 T T 7T o
CENTER -120.653 124.111 -1.722 -67.63 127.69 .1269.33 :'l
ENC-J 2,445 173.074 =1.722 32.48 120.99 _29.35__ o |
. =
! 83  TANGENT 1 ENC-1 2.445 173,074 ~1.722 32,48 123.99 29.35 |
EAC-J 2.445 173,074 ~1.722 32,48 116.61 -109,11 o -
- f
g
- — T T s e e
! @
L B
t ’ . t e ' . 1 .




P 1 PE FCRCES ANC MOMENTS Y
CLEVMENT ELEPENT  LCAC STATICN AX1aL Y-AX1S 1-8X1S TORS 10NAL y-ax1$ 1-AXIS
L‘NUPEER TYPE CASE FCRCE SHEAR SHEAR MOMENT MOMENT MOMENT
d e e —— . e . [ y,
([ €4 TANGENT 1 ENC-1 2.445  173.374 -1.722 32.48 115.61 -129.11 3
: ENC-J 2.445 173.974 -1.722 32.48 118.75 ~195.65 i
. 85 TANGENT 1 ENC-1 2.445 173.C74 -1.722 32.48 118.75 ~195.65 h
. ENC-J 2,445 173,074 -1.722 32.48 117.54 -316.80
: as BENC 1 ENC-1 2.445 Z173.¢74 1.722 32.48 ~117.54 "316.84.
) : CENTER -1234653 -124.111 1.722- -58.54 -192.43 686.13
. ENC=-J ~173.474 —2,445 1,722 ~112.38 -21.31 __B43.3€
" 87 TANGENT 1 ENC-1 -172.374 ~2.445 1.722 -112.38 -27.31 843.36
- : ENC-J =173.374 —2.445 1,722 -112.38 0.2% 882,48
- 88 TANCENT 1 ENC-1 -173.374 ~2s445 1.722 -112.38 TJe2b 882.48
+ ENC-J -173.C74 -2.445 1,722 -112.38 26.06 919.15 .
. 86 TANGENT 1 ENC-1 -172.574 -2.445 1.722 -112.38 26406 919.15
" ENC-J -172.074 —2.445 1.722 -112.38 48.45 950,93
. SC  TANGENT 1 ENC-1 341.€45 -201.763 -2181.201 -6569,52 -695.62 3728.8¢
. ENC-J 3414645 ~261.763 -2181.231 -6569.52 -13782.83 4939.43
" S1 TAAGENT 1 ENC-T ~341.645 ~231.763 2161.201 6569,52 ~13782.83 -4939,43
» ENC~J -3%41,£45 -231.763 2181.2J1 6569.52 9119.76 -2820.93
- 52 BENC 1 ENC-1 -341.£45 -2181.201 -2C1.763 6566.52 2820.9> 9119.78
v CENTER -1783.521 =13307.763 =231.763 €285,48 =3506.66 17773, 44
I ENC-J —2181.201 341.645 =231.763 1619.35 -7783.1) 20157,12
sle~  $3° TANGENT 1 ENC-1 -14464775 159.834 -341.€45 1613.35 26157412 7789.10
N ENCSJ ~1447,775 199.83% <341.645 1610.35 16057.39 5382.25 i
» S4  VYAMGENT 1 ENC-1 -144C.175 159.834 -341,£45 161,35 16057439 5382.09 _
- ENC=J ~144C.175 199.834 T341.645 1610.35 6832.98 -13.43
» 95  TAMGENT 1 ENC-1 -144€.115 159.834 -341.€45 1610.35 683298 -13.43
» ENC-J 1445 .775 199.834 <341.€45 1619.35 - 5808.05 ~612.93
. !
» S€_ TANGENT 1 ENC-1 -144€: 175 195.834 ~341,645 1610.35 5808,05 -612493
- ENC=J Z144€. 775 165.834 =341, 645 1610.35 256242 -2511.35 ::
“ ST  TANGENT 1 EAC-1 -144€:775 199.834 -341.€45 1610.35 2562.42 -2511.35 e
. ENC-J <144€.775 196.834 Z341.645 1610.35 2854.,02 -4509.69 —
- S8  TANGENT 1 ENC-T -1440.715 199.834 -341,645 1616.35 -854.92__ =4579.6% +
- : ENC=J =1446.775 195.834 Z341.645 1610.35 T4441.29 ~6637.95 =
- S9  TANGEAT 1 ENC-1 -144C.775 199.834 ~341,645 161935 -4441429 -6637.95 N
- ENC=J  ~1440.775 T199.834% =341,645 1619, 35, Z7857.74 <8606.29 o
o 100 TANGEMNT 1 ENC-1 ~1448.715 199.834 -341,645 1610435 ~7857.74 ~8606,29
u ENC-J ~144C.775 195.834 =341.€45 1610.35 -12982.41 =11633.80

c 5 £ 3

i




Eemm woia e v meam e = - om

MaOMENMTS

{3 1PE FCHCES ANE }
ELEMENT ELEMEANT  LCAD STATICN AXIAL Y-AX1S 2-axIS TORS 10NAL v-AX1S Z-AXIS
knuvesn TYPE  CASE FCRCE SHEAR SHEAR MOMENTY MOMENT MOMENT

e e ... —— - .. ot
[ 1€1  TANGEAT 1 ENC-1  -144C.775 195.834 -341.€45 1613.35  -12982,41  ~-11633.80 R
: ENC-J -1440,715 199.834 ~341,645 1612.35 -18107.08 -14671.31 .
. 1C2  TANGEANT 1 ENC-T -1440,175 195.834 -341,645 1619.35 -18107.08 -14601.31 :
ENC-J -144C,1775 199.834 -341,645 1610.35 -22548.46 -17199.15 X

163 EENC 1 ENC-T1  -14¢C,1775 -335,387 210,168 1612.35 12012.94 25689.17 - :

: CENTER -1255.536 781.627 2104168 10132.46 8247.41 24582.13 .

ENC-J -335,387 1443.775 211,168 13273.94 -349.34% 19056.84___ :

104  TANGENT 1 ENC-1 -278.963 -1C1l.654 1464.354 13253.84 -19066.02 552.53 .

‘ ENC=J -278.963 ~101.654 14€4.354 13253.84 -272.04__ 1857.18, «
: 155 RENC 1 ENC~1 -335,367 -144L.775 ~21:.168 13172.3¢ -2346,78 -411.83 .
. CENYER ~1255.520 -781.531 -21..168 7285.58 -11865.21 5111.43 .
: ENC-J -144L,780 335,365 -211.168 -3607.56 -14433.38 6229.53 :
. 126 TANGENY 1 ENC-1 -1440.1175 199.334 =341.645 -3607.78 -9908431____ 12207.06____ .
- ENC-J ~144C.775 159.83% ~341.645 -3607.78 -12299.82 10871.22 -
- : I
: 157 TANCENTY 1 ENC-1 -1448.175. 165.834 341,645 ~3627.78 -12299.82 __ 19801.22 .
; ENC=J <144G, 775 155.834 —341,€45 -3607.78 <19816.00 6404,87 -
: 128 TANGEAT 1 ENC-1 -1440.775. 199.834 -341.645 -3607.78 -19816.00 6474.87 .
ENC-Y 1442,115 195.83% 2341,845 ~3607.78 -22207.51 5306.03 »

GJ :
\__1C3  TVANGEANT 1 ENC-1T ~1443,115 199.834 -341,645 -3607,78 -22277.51 5006402 -
o~ ENC-J -144%.775 196.83% <341.645 -3607.78 -261307.25 2608,92 -
o 11¢ BENC 1 ENC-T ~1442,775 -17234445 -128.266 -3607,78 2608.02 26337.25 o z
CENTER =2331,441 -199.878 -138.266 ~949.82 3808.63 31187, 25 .

ENC-J -1722.445 144°.775 -138.266 1778.43 2778.19 28003,27 :

111 TANGEART 1 ENC-1T ~1723.445 138,266 144371175 17768.43 -28633.27 27184189 -
END-J -1722,445 138.266 14434775 1778.43 -13595,52 1395.53 :

112 TANGEAT 1 ENC-T -1723.445 138,266 1445775 1778.43 -13595,52 '1365,53 -
ENC-J ~1722.445 138,266 1443.775 1778.43 8316.10 -618.46 - o

- s S i P . - e p— .

113  TANCENT l ENC-1 17230445 138.2€¢ 1443,775 1778.43 8016.19 -678446 =0 .
ENC-J -1723.445 138.266 1448.7175 1778.43 22423.85 -2061.12 — .

[ 1 PR S [, .. 2 -

114 TANCENT 1 ENC-T “1723.445 138.266 1343.775 1778.43 22423.85 ~2061.12 -~ -
ENC-J -1722.445 138,266 1443.175 1778.43 26831.60 -3443.78 - N

115 T1ANGENT A ENC-1 —1723,445 “138.266 144,775 1778.43 256831.63  -3443.,78° .
ENC-J -1722,445 138,266 1442.775 1778.43 48357.80 -4549.90 ~n :

N R ) R o -

11€  TANGEAT 1 ENC-T “1722.445 195.168 528,174 1778.43 48357.83 <4549,93 "
ENC-J -1722,445 195,168 528,174 1778.43 59053.31 ~8502.05 i

5
: Y

A
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P L PE FCRCES ANC MCVMENTS T A
ELEMENT - ELEWENT L2 STATICN AXTAL Y-AXIS 1-AX1S TCRSIONAL Y-AX1S Z=AX1S
| nureer [YFE  CASE FCHCE SHEAR SHEAR MOMENT MOMENT MCMENT
[ ] t
G 17 EENC 1 . ENC-f -1722.445 -556,67%" 84,712 1778.43 -3574.36 59555,04 !
P CENTER  =1612.285 825.034 84,712 -773.69 -2586.99 57331.84 ;
- EAC-J -556,679 1723.445 84,112 -1880,13 -84,20 36219.55 .
. 118 TANGEAT 1 ENC-I -55¢.673 84,696  -1723,445 -1881.12 . 36219.52 84422
‘ ENC-J -55€.573 84.696 _  ~1723.445 -1881.12  -13986.09___ -2383,09 o
. 119 BEND- 1 ENC-T ~55€.€66 1723.445 84.739 -1882.19 2383.09  -13985.95 e
. CENTER - 825.04¢ 1612.277 84.739 503,12 3375.52___ -22216.22 . _____
ENC-J 1723.451 55€.641 84.739 2851.55 2365.67  -27666.65
E 123 TANCENT 1 ENC=1 1722,445, __ 195,168 -528.174 2B891,52 _ ~26617.47 __ _ -7916.36 __ _ e
- ENC 1722.44¢ 195.168 2528.174 2891.52  -28862.21 -8745.83 )
. 121 ¥ANGENT 1 ENC-1 1722.445 195,168 ~528.174 2891.52  -28862.21 ___ -8745.83 :
. ENC-J 1722.44¢ 195.168 “528.174 2691.52  -31040.93 -9550.89
122 TANGENTY 1 ENC-T___ 1722.445 195,168 =-526,174 2891.52  -31047,93 ___ -9550.85 -
. ENC<J 1723.445 195.168 2528.174 2891.52  <35728.47  -11283.01 . .
. 123 TANGENT 1 ENC-1 1723,445 195.168 -528,174 2891.,52  -35728.47 __ -11283.91 -
- ENC=J 1722.44% 195,168 Z528.174 2891.52  =45482.34 -13039.52 -
i= . ) ’ ' {e
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_ APPENDIX C
CLASS 2 RESULTS (INEL PIPE II)

c-1



LTR 1144-26

APPENDIX C

INEL PIPE II (SAPPER) Results:
~A)  Black Model Class 2 Results
B) Red Model Class 2 Results
c) Blue Model Class 2 Results.
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A. RESULTS OF INEL PIPE II (SAPPER)
FOR THE BLACK MODEL
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: A J
¢ - “tt T TTTANGENT POINT STRESSES ™ 5
| FOR MATERIAL/SECTION TYPE NO. 1 .
! MATERIAL NO. 1 |
{ SECTION NO. 1 B
) R : A S _— ‘
; STRESS INTENSIFICATION FACTOR = 1,000 -
_SECTION MODULUS = 0.326 L
EQUATION (8) STRESS
STRESS (S8R) AT I END OF ELEMENT NO. 24=  8350. ;
STRESS (S8Q) AT J END DF ELEMENT NQ, 23a 8350, 1
STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H = 16700, '
" TANGENT POINT STRESSES
EQUATION {9) STRESS
STRESS (S9R) AT 1 END OF SLEMENT NO. 24%  8350.
et o STRESS (S9Q) AT U END OF ELEMENT NO.  23=7~ 8350. T e
STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.2 *# S SUB H = 200640.
0
‘3: TANGENT POINT STRESSES
EQUATION (10) STRESS
STRESS (S10R) AT I END OF ELEMENT NO. 1= 304.
- = STRESS (S10Q) AT J END OF ELEMENT NO, ~1="—— 303, -
STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB A = 27675,
TANGENT POINT STRESSES
EQUATION (11) STRESS
STRESS (SL1R) AT I END OF ELEMENT NO. 24= 1283,
som— = SYRESS (S11Q) AT J END OF ELEMENT NO. 23= — 1283, - —=- -
STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB A PLUS S SUB H = 44375,
e e e e e e e —— -
=
TANGENT POINT STRESSES o
e e e e : et o . I ad
SQUATION (9) STRESS - EMERGENCY CONCITIONS —
STRESS (S9R) AT I END OF ELEMENT NO., 24= 8350. -
—rm—smesem s o— STRESS (S9Q) AT -Y- END OF ELEMENT ND. 23=——-8350. =
STRESSES SATISFY ALLOWABLE STRESS LIMIYT, 1.8 * $ SUB H = 30060,
- . ———— S Y -
@ .
FAULTEO CONDITIONS :
STRESS AT 1 END =  8350.

STRESS AT J END = 1371,

—STRESSES SATISFY ALLOWABLE "STRESS UIMIT 40080




r

oy

}

"7 TANGENT' POINT—STRESSES

FOR HATERIAL/SECTION TYPE NO. 2

. MATERIAL NO. 1
SECTION ND. 2

STRESS INTENSIFICATION FACTOR = 1.000
SECTION MODULUS = 0.190

EQUATION (8) STRESS
STRESS (S8R) AT I END OF ELEMENT NO. 463 5897.

STRESS (S8Q) "AT"J END OF ELEMENT NO.” 46=7 5898 ) A
STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H= 16700,

TANGENT POINY STRESSES

EQUATION {(9) STRESS’
STRESS (S9R) AT 1 END OF ELEMENT NO. 46= '~ 5897.

T~ T STRESS (S9Q) "AT "J END OF ELEMENT NO. 467 58984
STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.2 & § SUSB H = 20040.

TANGENT POINT STRESSES

EGUATION (10) STRESS .
SYRESS (S10R) AT I END OF ELEMENT NO. 84= 10592.

o

SERESS (S10Q) AT ') END OF ELEMENT "NO. "~ 96=""15323;
STRESSES SATISFY ALLOWABLE STRESS LIMIT. S SUB A = 27675,

TANGENT PGINT STRESSES

EQUATION {11) STRESS
STRESS (S11R) AT I ENO OF ELEMENY NO. 84= 13531,

== STRESS (SL11Q) ATy END OF ELEMENT NO. 94= 18262,
STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB A PLUS S SUB H = 44375,

TANGENT POINT STRESSES

EQUATION (9) STRESS - EMERGENCY VONDITIONS
STRESS (S9R) AT 1 END OF ELEMENT NO., 46= 5897.

T STRESS-1S9Q)—AT—J~END- OF ELEMENT "NQ. 46= 5898
STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 * § SUB H = 30060.

FAULTED COND[T!ONS

STR
STR

CRD
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ESS AT I END = 5397.
ESS AT J END = 2359.
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T TANGENT POINT STRESSES

FOR MATERIAL/SECTION TYPE NO. 3

MATERIAL NO. 1
SECTION N2. 3

STRESS INTENSIFICATION FACTOR = 1.000
SECTION MODULUS = 0.100

EQUATION (8) STRESS
STRESS (S8R) AT I END OF ELEMENT NO.120= 6325,

STRESS (S8Q)Y AT JEND OF ELEMENT NO,120=" 6847,
STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H = 16700.

TANGENT POINT STRESSES

EQUATION (9) STRESS
STRESS {S9R) AT I ENI OF ELEMENT NO.120= 6325,

TTTTTT USTRESS (S9Q) AT U END OF ELEMENT NO.120=""""6847.,

STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.2 * S SUB H = 20040,

TANGENT POINT STRESSES

EQUATION (10!} STRESS
STRESS (S1O0R} AT I END OF ELEMENT NO. 95= 25446,

T -STRESS (S10QI-AT J EARD OF ELEMENT 'NO. 96=" 24228,
STRESSES SATVISFY ALLCWABLE STRESS LIMIT, S SUB A = 27675,

TANGENT POINT STRESSES

EQUATION (L11) STRESS
STRESS (S11R) AT | END OF ELEMENT NO. 95= 2906l.

TTTTemTT om - STRESS (S11Q) AT 9 END OF ELEMENT NO. 96= 28366. o

STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB A PLUS S SUB H = 44375,

TANGENT POINT STRESSES

EQUATION (9) STRESS - EMERGENCY CONDITIONS
STRESS (S9R) AT 1 END OF ELEMENT NO.120= 6325,

= = o --—STRESS (S90)-AT-J—END OF ELEMENT NO.120= 6847,

STRESSES SATISFY ALLOWABLE STRESS LIMIT. 1.8 ¥ S SUB H = 30060.

FAULTED CONDITIONS

STRESS AT 1 END = 6325,
STRESS AY J END = 2709.

STRESSES SATISFY ALLOWABLE STRESS LIMIT = - 40080, -~~~ —--




8 { B
° .
T o TENGENT" POINT STRESSES
9 FOR MATERIAL/SECTION TYPE NO. 4
0 MATERTAL NO. 1
3 SECTION ND. 5
!'t:: STRESS INTENSIFICATION FACTOR = 1.000
i;' SECTION MODULUS = 0,053 :
q,:f EQUATION (8) STRESS
i STRESS (S8R) AT I END OF ELEMENT NO.123= 10952.
[ STRESS (S8Q) AT"J END OF ELEMENT NO.121="—14396%
8- STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H = 16700.
[ :
i e —— e e m e+ e ————. —_
N
e TANGENT POINT STRESSES
; — .. TANC e
52. EQUATION (9) STRESS
ol STRESS (S9R) AT 1 END OF ELEMENT NO.123= 10952.
i --- ~ “"STRESS (S90) AT J END OF ELEMENT NG.121="" 14396."
B STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.2 * S SUB H = 20040.
Pl
Dl:‘
{i,., TANGENT POINT sraesses
p- ~ EQUATION (10) STRESS
a° STRESS (S1OR) AT I END OF ELEMENT N0.170= 15207.
; STRESS '(S10Q) AT J END OF ELEMENT NO.125= 14809:
Bl 0 STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB A = 27675,
B! - TANGENT POINT STRESSES
,}f EQUATION (11) STRESS
i STRESS (SLL1R) AT 1 END OF ELEMENT NO.121= 23632. .
: ——- - --STRESS (S11Q) AT-J END OF ELEMENT NO.125="" 26678.— : -
DI : STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB A PLUS S SUB H = 44375, =
l.) _ e N .
2 —
”: ' _ TANGENT POINT STRESSES =
e ANG R -
Bl EQUATION (9) STRESS - EMERGENCY CONDIYIONS
) : STRESS (S9R) AT I END OF ELEMENT NG.123= 10952. r
« et —e STRESS (S9Q) AT END DF ELEMENT ‘NO.121% - 14396, o
" STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 % S SUB H = 30060,
. .

L FAULTED CONDITIONS

\ A STRESS AT I END = 10952.
. STRESS AT J END =  2527.

STRESSES S2TISFY ALLOWABLE STRESS-LIMIY = 40080. - . T




A

ELEOR" STRESSES

FOR ﬁATERIALISFCt!QN TYPE NO. 1

MATERIAL NO, 1
SECTICN NO. 1

e s e e e

STRESS INTENSIFICATICN FACTOR =2 1,363
SECTION MODULUS = O. «326

EQUATION (8) STRESS
STRESS (S8R) AT 1 END OF ELEMENT NO, 25= 8179.

STRESS (S80) AT CENTER OF ELEMENT NO. 25= — 8047.
STRESS (S8S) AT J END OF ELEMENT NO. 25= 7948.
STRESSES SATISFY ALLOWABLE SYRESS LIMIT, S SUB H = 16700.

EQUATION (9) STRESS T o
STRESS (S9R)} AT 1 ENOD OF ELEMENT NO. 25= 8179.
“STRESS (S90) AT CENTER OF ELEMENT NO. 25= 8047.

TUTTTTT T STRESS (S9S) AT "J END OF ELEMENT NO. 25= 7948, °
~STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.2 ® 5 SUB H = 20040.

EQUATION (10) STRESS

TETTTT T 7 "STRESS {(S10R) AT I END DF ELEMENT NO. 22=7"T 4104
STRESS (S10Q) AT CENTER OF ELEMENT NO, 8= 409,
STRESS (S10S) AT J END OF ELEMENY NO. 8= 409.

LR R

. STRESSES SATISFY ALLOWABLE STRESS LIMIT, S"SUB A =— 276753

£ N

EQUATIOM (11l) STRESS
STRESS {(S11R) AT [ END QF ELEMENT NO. 252 8589,

“STRESS (S11Q) AT CENTER OF ELEMENT NO. 25= ~ " 8456, - T
STRESS (S11S) AT J END OF ELEMENT NO, 25= 8356,
TRESSES SATI:FY ALLOHABLE STRESS LIMIT, S SUB H PLUS S SUB A = 464375,

- EQUATION (9)- 3TRESS - EMERGENCY CONDITIONS™ -—~

STRESS {S9R) AT 1 END OF ELEMENT NO, 25= 8179,
STRESS (S9Q) AT CENTER OF ELEMENT NO, 25= BO4T.

Tt o - STRESS (S9S)-AT g END OF ELEMENY NO. 25=-—7948.
STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 * S SUB H = 30060.

717 T ALY

FAULTED CONDITIONS

STRESS (S9R) AT 1 END OF ELEMENT NO. 25= 8179.
STRESS (S9Q) 2T CENTER OF ELEMENT NO., 25= 80647.

STRESSES SATISFY ALLOWABLE STRESS LIMIT = 40080,

94

STRESS (S9S) AT J END OF ELEMENT NO. 25= 7948, T T e s

- -
a



TELBOW STRESSES 7T

FOR MATERIAL/SECTION TYPE NO. 2

MATERTAL NO. 1
SECTION NU. 2

STRESS INTENSIFICATION FACTOR = 0.622
SECTION MODULUS = 0.190

EQUATION (8) STRESS
STRESS (S8R) AT I END OF ELEMENT NO. 45= 5751.

STRESS (S8Q) AT CENTER NF ELEMENT NO. 45="" 5854,
STRESS (S8S) AT .J END OF ELEMENTY NO. 45= 5897.
STRESSES”SQt!§FY ALLCWABLE STRESS LIMIT, S SUB H = 16700,

¢

EQUATION (9} SYRESS e ’ T
STRESS (S9R) AT 1 END OF ELEMENTY NO. 45= 5751,
STRESS (S9Q) AT CENTER OF ELEMENT NO. 45= 5854.

T T STRESS (S9S) AT J END OF ELEMENT NO. 45= 775897,
STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.2 * S SUB H = 20040.

EQUATION (10) STRESS

T TTTTTTTTTTT OSTRESS (S10R) AT IO END OF ELEMENT NO. 83=7"7 6373,
STRESS (S10Q) AT CENTER OF ELEMENT NO. 83= 7319.
STRESS (S10S) AT J END OF ELEMENT NO. 83= 6592,

TSTRESSES SATISFY ALLOWABLE STRESS LIMIT: S"SUB A = 27675,

EQUATION (11) STRESS
STRESS (S1LR) AT 1 END OF ELEMENY NO. 83= 12124,

T “STRESS (S110) AT CENTER OF ELEMENT NO. 83=""13173,
’ STRESS (S11S) AT J END OF ELEMENT NO. 83= 12490,
STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H PLUS S SUB A =

44375,

EQUATION (9) "STRESS = EMERGENCY CONDITIONS—
STRESS (S9R) AT I END OF ELEMENT NO. 45= 5751.
STRESS (S90) AT CENTER 0OF ELEMENT NO, 45= 5854.

T o STRESS (S9S) AT J END OF ELEMENY NO. 45=  — 5897, -
STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 *# S SUB H = 30060.

FAULTED CONOXTIONS

192 7417811

STRESS (S9R) AT 1 END OF ELEMENT NO. 45= 5751.
STRESS {S90) AY CENTER OF ELEMENT NO. 45= 56854.

o STRESS (S9S) AT J END OF ELEMENT NO. 45= 5897, ~——
STRESSES SATISFY ALLOWABLE STRESS LINIT = 40080, :




i

o ceipan o -

— - ~-ELBOW STRESSES

FOR MATERLIAL/

SECTION TYPE NO. 3

MATERTAL NO. 1

SECTION

STRESS INTENSIFICATICN FACTOR =

SECTION MODUL

EQUATION (8)
STRESS (S8R}

STRESS (S8Q)°
STRESS {S8S)

NO. 3

0.570
Us = 0.100

STRESS
AT 1 END OF ELEMENT NO. 113a

AT 'CENTER OF ELEMENT NO.113="

AT J END OF ELEMENT NG, 1162

STRESSES SAY[SFY _ALLOWABLE STRESS LINIT, S

"EQUATICN (9~
STRESS (S9R)
STRESS (S9Q}

TUTT T 7T T STRESS (S9S)

STRESSES SATISFY ALLOWABLE STRESS tIMIT, 1.2 ¢ S SUB H =

EQUATION (10)

TTTTTT 7 STRESS (S10R)
STRESS (S10Q)
STRESS (S10S)

- “"STRESSES SATI

ECUATICN (11}
STRESS (S11R)

STRESS (S110Q)
STRESS {S11S)

4537,
4393,
3930.

SUB H =

16700.

'STRESS = 7~ e e

AT I END OF ELEMENT NO,113=
AT CENTER 0OF ELEMENT ND.113=

4537,
4393, :

AT J END OF ELEMENT NQ.116=" 7 3930,° -

20040.

STRESS

AT 1 EMD DOF ELEMENT NO.” 72=
AT CENTZR NOF ELEMENY NO, 72=
AT J END OF ELEMENT NO. 72=
SFY ALLOVABLE STRESS LIMIT. S

3894, -
4311.
4135, .

SUB A =T 27675,

STRESS

AT 1 END OF ELEMENT ND. 72=
AT CENTER OF ELEMENT NO, 72=
AT J END OF ELEMENT NO, 72=

8430.
T 8704,
8065,

STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H PLUS S SUB A = 44375,
F
-—f
— EQUATION (91-STRESS - EMERGENCY CONDITIONS ™~ -~ ~20- -
STRESS (S9R) AT I END OF ELEMENT NO.113= 4537, —
STRESS (S90) AT CENTEF OF ELFMENT ND.l13= 4393, —
- © < -~.STRESS (S9S) AT J END OF ELEMENT NO.1163- " 3930.- =
STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 * S SUB H = 30060, -
. . e et —
FAULTED CONDITIONS o
STRESS (SGR) AT 1 ENO OF ELEMENT NO.113=  4537T.
STRESS (S9Q) AT CENTER OF ELEMENT NO.113=  4393..
STRESS (S9S) AT J END DF ELEMENT NO.1l6=

STRESSES SATISFY ALLOWABLE

STRESS LIMIT = 40080,

3930. oo T e
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S
o v :
| (#? T "ELBOW STRESSES ™™™ -
| .
.;, FOR MATERIAL/SECTION TYPE NO. 4
, e FOR SECTION TYPE NO. 4
';§: MATERIAL NO. 1
3 . SECTION NJ. 5
e j STRESS INTENSIFICATION FACTOR = 0.530
: o ‘ A SECTION MODULUS = 0.053
P ; EQUATION (8) STRESS
) STRESS (S8R) AT I END OF ELEMENT.NO. 124s  4612.
. : "~ STRESS ($S8Q) AT CENTER OF ELEMENT NO.124= — 4549,
PN STRESS (S8S) AT J END OF ELEMENT NO. 124=  2986.
' STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB W =  16700.
ID; '
L - —— EQUATINN (9) STRESS = - - SR
®- STRESS (S9R) AT 1 END OF ELEMENT NO.124=  4612.
o STRESS (S90) AT CENTER OF ELEMENT NO.124= . 4549.
) — et oo GYRESS (S9S) AT J END OF ELEMENT NO.124= - 2986, -
®- STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.2 # S SUB H = 20040.
e EQUATION (10) STRESS
. se e ~"STRESS (S1OR)} AT I END OF ELEMENT NO. 124="""7184%.
® |~ STRESS (S100) AT CENTER NF ELEMENT NO,124= 7703,
0 STRESS (S10S) AT J ENO OF ELEMENT NO. 124=  7893.
1S -mrmem—--——-STRESSES SATISFY ALLOWABLE STRESS LIMIT: $—SUB A =——276753
e
o - EQUATION (11) STRESS
. STRESS (SL1R) AT T END OF ELEMENT NO. 12¢= 11796.
b o= STRESS ($11Q) AT CENTER OF ELEMENT NO.124=~ 12252.
P STRESS (SLLS) AT J END OF ELEMENT NO. 124= 10879.
: STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H PLUS S SUB A = 44375,
o
!” EQUATION (9) STRESS - EMERGENCY CONDITIONS -~ - - -
@ STRESS (S9R) AT I END OF ELEMENT NO.124= 4612 -t
. © STRESS (S9Q) AT CENTER OF ELEMENT NO.124=  4549. o
|- = esse —o GTRESS ($9S)-AT-J END-OF ELEMENT NO.124= ~—2986. +—
® STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 * S SUB H = 30060. —
' £~
;' - I —- e e s e =
‘; FAULTED CONDITIONS. o
: STRESS (S9R) AT I END OF ELEMENT NOO124=  4612. o

STRESS (59Q) AT CENTER OF ELEMENT NO.124= 4549,
- ' STRESS (S9S) AT J END OF ELEMENT NO.12&4= 2986, @ ————— = ~mm-mos -
STRESSES SATISFY ALLOWABLE STRESS LIMIT =  40080.

(@ o ©
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! 15F1621 - gTEP WAS EXECUTED - COND CODE 0000 > )

| IEF2851  PERM.RMFSAPPB KEPT
) 1EF2851  VOL SER NOS= PERNMO2.
TTTTTTIEF2851T SYST6254.T130655.RV000. JWHXABFALFL T T ‘DELETED )
. 1EFe851  ¥IL SER NJS= DSK002. : ) )
o IEF2851  SY570254.\d30655:RV000.JWHXABFA F2 DELETED L - i
LT TTIZF2051T VAL SZR NIS= DSKOOS5. T -
ol IEF2851  SYS762544T130655.RV000. JHNXABFALF3 DELETED
-L__ 1EF¢851 VOL SER NUS= DSK002.
LT IEF2E517T T SYST6254.T130655.RV000. JWMXABFALFS T T TDELETED” T T _ —

H 1EF2351 vOL SER ANJS= DSKCO4.

o 1EF2851 SYS76254.T123456.10007.JWMXABFA.S0000048 SYSIN
a TEF235T7VOL 3ER NJIS= SPOLO3. T/ T T
i 1EF2851 SYS76254.7123456.10007.JWMXABFA.S0000048 DELETED
i 13F28s51 VOL SER NIS= SPOLO3.
JTTTIER2851 T 5YS70254.T130655.5V000.J WMXABFALR0000260 SYSOUT T T
' 1EF2851 VOL SER NOS=2 SPQLO%. .
. 1EF25651 L. JWMSTES KEPT
STTTTIEFZ3ST TTVOL SER NOSs TOMIST. T T T ) TaTmmm T - T e
1eF2851 L. JwMSTES KEPT
: IEF2851 V3L SER NJS= T9HO096. .
FTTTTIEF2LST T LG JKMSTDST T T T ST T KERY T T - ——
, 12F2851 VOL SER N3S= T94880.
H 1IEF2851 LeJWUST2IS : KEPT
. "TIEF2851 ° VOL SER NOS= T9E283. C - o = — - T e ————ee
i) 1EF3731 STEP /S / START T62564.1514
IEF3741 STEP /S / STOP 76254,1616 CPU  3MIN 33,10SEC #AIN 898K LCS 0K

_ WAIT O004MINT"8.83SEC SYSIN 00296REC UNUSED CORE 062K~ "ZXCPS 002632 "~"SYSHRS + 124037 T, T o m s TmerrTTm T

a 232 0U000VX3230 0LO99LX:231 000L06X3230 000048X:131 000041X; 136 000033X:236 001327X:0D0 000003X:0CO 000003X: 001 000040X
OClL 000040X '

-, 1EF375177 JOBT/JWMXE3FA/ "START 76254.1514 ~ 7~ - T T o T -
: IEF3761 JOB /JWMXABFA/ STOP 7625441616 CPU 3MIN 33.10SEC

.j__ WAIT O004MIN B8.83SEC  SYSIN 00296REC EXCPS 002632 SYSHRS  .124037 DPSU «8251 REL 21.8
\ "—1')
{
N e
i
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7Y g
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. N Plasin - - .
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TANGENT—POINT-STRESSES

FCR MATERIAL/SECTICON TYPE NG. 1

FATERIAL NC. 1
SECTION NJ. 1

STRESS INTENSIFICATION FACTOR = 1.000
SECTIOM MODULUS = C.326

EQLATICN (8) STRESS
STRESS (S8R) AT | END CF ELEMENT NO.**%= 7371,

STIRESS {(S8Q)-AT_J END_CF-ELEMENT-_NO.*#9= 7371

STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H = 16700.

TANGENT POINT STRESSES

ECLATION (9) STRESS
STRESS {(S9R) AT [ END CF ELEMENT NO. 61= 7371.

STRESS (SSQ)-AT_J END_CE ELEMENT_NO. 61= 7371

STRESSES SATISFY ALLOWABLE STRESS LINMIT, 1.2 * S SUB H = 20040.

TANGENT POINI1 STRESSES

EQLATION (10) STRESS
STRESS (SIOR) AT I END OF ELEMENT NO. 6l= -0.
STRESS._(S10Q)_AT_J _END_DF_ELEMEAT._NO._6l= =0.

STRESSES SATISFY ALLOWABLE STRESS LIMIT, § SUB A = 2767;.

ey -0

T ¢ 5 ¢ o®mo OB Y a1 YW ¥ T X % ¥ Mo

TANGENT POINT STRESSES

ECLATION (11) STRESS
STRESS (SLIR) AT [ END GF ELEMENT NO. 61= -o.
STRESS_(S11Q)_AT_J_ENU OF ELEMENI.NQ._b1= =0.

STRESSES SATISFY ALLOWASLE STRESS LIMIT, S SUB A PLUS S SUB H = 44375,

TANGENT PCINT STRESSES

EQUATION (9) STRESS ~ EMERGENCY CONDITIONS
STRESS (S9R) AT I ENC CF ELEMENT NO. 61=  7371.
STRESS_(SSQ)_AT .4 END_GF ELEMENT_NO._ 61= _ 7311.

STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 * S SUB H = 30060.

FAULTED CONDITIONS

[

STRESS AT I END = 7371.
STRESS AT J END =  7371.
STRESSES SALISEY ALLCmABLE STRESS L IMIT = 40080




'Y o w

—
A TANGENT—PCINI-STRESSES
d FOR MATERIAL/SECTION TYPE NJ. 2
: * MATERIAL NO. 1.
: SECTION NO. 2
’ STRESS INTENS|FICATION FACTOR = 1.000
' SECTICA MODULUS = C.190
: EQLATION (8) STRESS
" STRESS (SBR) AT [ END OF ELEMENT NO. 50=  3871.
STRESS. (S8Q)-AT_J END OF ELEMENT-NC.—S57=— 4154
. STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H = 16700.
- TANGENT PCINT STRESSES
. EQLATION (9) STRESS
= STRESS {S9R} AT ! EAND OF ELEMENT NO. 50=  3871.
" SIRESS_($9Q)_AT_J END _DF ELEMENT NO. 57= 4154 :
i STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.2 *# S SUB H = 20040.
¥ TANGENT PCINT STRESSES
» ECQUATICN (10) STRESS
1~ STRESS (S10R) AT I END OF ELEMENT NO. 50=  9210.
»l (= STRESS. {S10Q)_AY J END OF _ELEMENT NO. 8Dz 19440.
L STRESSES SATISFY ALLOWABLE STRESS LIMIT, § SUB A = 27675,
» TANGENT POINT STRESSES
v ECCATICN (11) STRESS T |
. STRESS (S11R) AT I END OF ELEMENT NO. 47= 10122. .
» STRESS. (S11Q)L_AT_J END_0OF _ELEMENT.NO.. 80=__20636.. 5 ,
- STRESSES SATISFY ALLGWABLE STRESS LIMIT, S SUB A PLUS S SUB H = 44375,
" “_ =
- TANGENT PCINT STRESSES -
- e - R .
- ECLATICN (9) STRESS — EMERGENCY CONDITIONS —
- STRESS (S9R) AT | END OF ELEMENT NO. 50= 3871. —
- STFESS (S9Q) AT _J END OF ELEMENT NQO. 5Tz 4154. ~
- STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 # S SUB H = 30060, -
o . N )
v FAULTED CONGITIONS o
- STRESS AT I END = 3€1l.
({ STRESS AT J END =  295S.
SIRESSES SATISEY ALLCMABLE SYRESS LIMIT = 40080.

HEY
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JANGEAT—POINT-STRESSES
TRANOTH+—F Lasnr & a3 - 14 x4

FOR MATERTAL/SECTION TYPE NO. 3

MATERIAL NO. 1
SECTIGN NC., 3

STRESS INTENSIFICATION FACTOR = 1.000

- SECTICA MCDULUS = (0.100

ECLATICK (8) STRESS
STRESS (S8R} AT I END OF ELEMENT NO. 3= 2897.
STRESS{S8Q)-AT JEND-QF-ELENENT-NG 3= 2113

STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H = 16700.

TAANGENT PCIN™ STRESSES

ECUATICN (9) STRESS
STRESS (S9R)} AT I ENO OF ELEMENT NO. 3= 2897.
STRESS (SSQI-AT 4 END_OF ELEMENT NC 3= 2113

STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.2 * S SUB H = 20040.

/9/- 0

TANGENT PGIN- STRESSES

EQLATICN (10) STRESS
STRESS (S10R) AT [ END OF ELENENT NO. 9= 1334,
STRESS_{S10Q)_AT J END OF ELEMENY NO. 7= 1308

STRESSES SATISFY ALLCWABLE STRESS LIMIT, S SUB A = 27675.

TANGENT PCINT STRESSES

ECLATICMA (11) STRESS i
STRESS (S11lR) AY I END OF ELEMENT NO. 9= 1522.
STRESS {SL11QI_AT_J_END_OF_ ELEMENT_NO. 7= 1312.

STRESSES SATISFY ALLOWABLE STRESS LIMIV, S SUB A PLUS S SusB ; =

44375. ;

TANGENT POINT STRESSES

ECUATICN (9) STRESS — EMERGENCY CCNDITIONS
STRESS (SSR) AT I END OF ELEMENT NO. 3=  2897.

T N TR

STRESS (S9Q) AT J ENC GF FLEMENT NO. 3= 27113.

STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 *# S SUB.H = 30060.

FAULTED CONCITIGNS

STRESS AT I END =  2€S7.
STRESS AT J END =  27CS.
SIRESSES. SAJISEY ALLCWARLE STRESS LIMIT = 40080.

92 7w L Tdd
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FCR MATERIAL/SECTION TYPE NO. 1

MATERIAL NC. 1
SECTION NO. 1

STRESS INTENSIFICATION FACTOR = 1,363
SECTICA MODULUS = 0.326

ECLATION (8} STRESS
STRESS (SBR) AT 1 END OF ELEMENT NO. 61= 7371.
STRESS -(S8Q)-AT-CENTER-QF—ELEMENT-NO.-61= 7371 -

STRESS (S8S) AT J END OUF ELEMENT NO. 12= 7371
STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H = 16700.

ECLATICA_(9) STRESS

STRESS (SSR) AV I END UF ELEMENT NO. 61= 7371.
STRESS (S9Q) AT CENTER OF ELEMENT NO. 61= 7371.

STRESS (S9S)_ AT J END_QOF ELEMENT_NQ. 61= T37}.-
STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.2 ¢ S SUB H =

20040.

(G/-10

ECUATICN (LO) STRESS

STRESS (S10Q) AT CENTER OF ELEMENT NO. 62= -0.
STRESS (510S) AY J END QF ELEMENT NO. 61= -0.

STRESS (S10R): AV..1.-END. OF . ELEMENT. NOo - 625 — .. =00 e e

STRESSES -SATISEY _ALLOWABLE STRESS_LIMIT, S _SUB.A. = _2767S5._ ... __

ECUATION (11) STRESS
STRESS (SLIR) AT I END OF ELEMENT NO. 62= 13171.
STRESS_(S11Q)_AY CENTER.OF. ELEMENT_NC._62= 1371

STRESS (S11S}) AT J ENC CF ELEMENT NO. 61= 7371.

STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H PLUS § SUB A = 44375,

EQUATION_(9) STRESS - EMERGENCY CONDITIONS

STRESS (S9R) AT I END GF ELEMENT NOQ. 61= 1371,
STRESS {S9Q) AT CENTER OF ELEMENT NO. 61= 7371.
STRESS. {S9S) AL J_ENO OF ELEMENI NO« 61=_ 7371.

STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 * S SUB H =

30060.

FAULTED CONDITIONS

STRESS (S9R) AT [ END GF ELEMENT NO. 61= 7371.
STRESS (S9Q) AT CENTER OF ELEMENT NO. 61= 1371.

STRESS._(S95) . AT: J_ END_OF ELEMEN__NO. 61= _7371.
STRESSES SATISFY ALLOWABLE STRESS LIMIT = 40080.

92 wurtust
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FAULTED CONDITIONS

STRESS (S9R) AT 1| ENC OF ELEMENT NO. 58=
STRESS (S9Q) AT CENTER OF ELEMENT NO. 58=
STRESS__(S9S)_AT_ J_END_OF ELEMENT_NQ. 58=

R - R G A I |

e

4154.

4050. .

31855.

92 bwilTaLh

STRESSES SATISFY ALLCWARBLE STRESS LIMIT = 40080.

s

N 6LB0n-STRESSES
; :
FCR MATERIAL/SECTION TYPE ND. 2 ;
1 MATERIAL NO. | .
i SECTION NO. 2 .
i STRESS INTENSIFICATION FACTOR = 0.622 -
i SECTICN MODULUS = C.190 !
j ECLATICA (8) STRESS 3
: STRESS (SBR) AT I END OF ELEMENT NO. 58=  4154. i
STRESS 458Q)—AT_CENTER_OF—ELEMENT..NO.-58=— 4050, -
STRESS (S8S) AT J END OF ELEMENT NO. 58= 3855, v
STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H = 16700 5
— i“
EQUATICA_(9)_STRESS . !"
STRESS (S9R) AT I END OF ELEMENT NO. 58=  4154. b
> STRESS (SSQ) AT CENTER OF ELEMENT NO. 58=  4050. .
STRESS_(S9S)_.AT_J_END_CF- ELEMENT_NO..585.._ 3855 . ;
< STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.2 * S SUB H = 20040« i
S L i
1 .
ECLATION (10) STRESS N
STRESS-.(S10R)_AT_I_END. OF ELEMENT_NO.-_8l=— 12099 -
STRESS {S10Q) AT CENTER OF ELEMENT NG. 46= 5917. -
STRESS (S10S) AT J END OF ELEMENT NO. 46=  5684. ‘
STRESSES_SATLSEY ALLOWABLE_SIRESS_LIMIT, S SUB_A = 27675._ .
i
EQLATICN (11) STRESS
STRESS (SLLIR) AT I END OF ELEMENT NO. 8l= 16253.
STRESS. {S11C)_AI CENTER_OF ELEMENL NC.. 465 9967. -
STRESS (S11S) AT J END OF ELEMENT NO. 46=  9539.
STRESSES SATZSFY ALLCWABLE STRESS LIMIT, S SUB H PLUS § SUB A = 44375.
ECUATION (93 _STRESS.—_ EMERGENCY_CCNDITIONS_ N
STRESS {SSR) AT I ENO UF ELEMENT NO. 58=  4154&. i
STRESS (5SSQ) AT CEATER OF ELEMENT NO. 58= 4050
STRESS _(S9S) AT J_END_OF _ELEMENT_NG._58= __3855.
STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 # S SUB H = 30060.
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STRESS (S9Q) AT CENTER OF ELEMENT NO. &= 2784,

-

SYRESS_(S9S)_AT J END_. QF__&LEHENLNO %= 2808._

[ N
i
i
|
> ELBOW-STRESSES £
|
FCR PATERIAL/SECTION TYPE NO. 3 ;
PATERIAL NO. 1
SECTION NGC. 3
STRESS INTENSIFICATION FACTOR = 0.570 ,
SECTICN MCOULUS = 0.100 :
ECUATICN (8) STRESS
STRESS (S8R) AT I END GF ELEMENT NO. 4= 2773,
STRESS—(58Q)-AT CENTER_OF ELEMENT_NCo 4= 2784, j
STRESS (S8S) AT J END OF ELEMENT NO. 4=  2808.
STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H = 16700.
o i
i
EQUATICN . (9)..STRESS oo o - !
STRESS (S9R) AT I ENC UF ELEMENT NO. 4= 2773, i
STRESS (S9Q) AT CENTER OF ELEMENT NO. 4=  2784. i
STRESS (S9S) .AT_J_END.OF_ELEMENT_NO.__4=_._2808 !
~ STRESSES SATISFY ALLCWABLE STRESS LIMIT, 1.2 * S SUB H = 20040.
' e o :
—3 ECLATICN (10) STRESS :
STRESS_(S10R)_AT_I END_OF ELEMENL.NO. 8= 745 ;
STRESS (S10C) AT CENTER OF ELEMEANT NC. 8=  799. }
STRESS (S10S) AT J END OF ELEMENT NO. 8=  760. :
STRESSES. SATLISEY ALLOWABLE STRESS. L IMIT, S SUB.A =__27675 ;
ECLATICN (11) STRESS !
STRESS (S1IR) AT I ENU UF ELEMENT NO. 8= 3519, |
STRESS._(SL1Q)._AT_CENTER OF. ELEMENT. NO.__ B=___ 3583.
STRESS (S11S) AT J END OF ELEMENT NO. 8=  3568. ;
STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H PLUS S SUB A = 44375, ;
1
: !
ECUATICN {9)_STRESS — EMERGENCY_CONOITIONS " —
STRESS {SOR) AT I END OF ELEMENT NO. 4= 2773, =
STRESS (S9Q) AT CENTER OF ELEMENT NO. 4= 2784, =
STRESS_(S9S)_AY .1 END OF ELEMENT NO. 4= 2808. —_—
STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 * § SUB H = 30060. . [
P o
FAULTED CONDITICNS |
—- e S AN
STRESS (S9R) AT 1 END OF ELEMENT NO. 4= 2773, o

STRESSES SATISFY ALLCWABLE STRESS LXHlT‘ 40080,

'rg;‘cea:s:'n



" 1EF1421 - {€P WAS EXECUTED - COND CODE C€CCC } :
1EF2851 TEMP.RMFSLPPB KEPT i
) 1EF2851  VOL SER NNS= TEMPO3, I
A HEF2854—5Y5T6141 . T124847.RVO00wJWMREBFAFE OELETLD - ) ‘
) '[ IEF2851  VOL SER NL3= DSKOO3. . |-
‘1 1EF2851 SYST6141.T124847.RV000,. JNREBFA.F2 DELETED Sra 9
—FEF2651——VGL-SER KOS= DOSK0Q6e —-— : . ot —_—
\ 'g TEF2851  SYSTOL4L.Y124847.RVCCO. JRHREBFALF3 DELETED —_— |
*! 1EF2851 VOL SER NOS= DSKO0O3. I
‘i JEF2851—SVST6161.T124847.KRVOCO.JWMREBFALE4— DELETED e
J|/i TEF2851  VCL SER NCS= DSK003. b
*! JEF2851 SYST6141.7122456.100C7. JWMREBFA.S0000337 SYSIN i
'i—FEF2851—VCL- SER NOS= -SPOLOZ. {;
i 1EF2851  SYS76141.7123456.10007.JnMREEFA.S00CC337 CELETED b,
'*1  1€F2851  VOL SER NOS= SPOLO2. !
Tl 1EF285(——SYST6141.T124847.SVO00.JhMREBFEALROC0LELT ——SYSOUT i
't 1EF2851  VGL SER NOS= SPOL3L. ,
-1 1EF2851 L.JWMSTAS KEPT i
"« _JEF2851 ——VOL SER NOS=- chso7¥ —
) IEF2851  L.JWMSTAS KEPT !
! [EF2851  VCL SER NOS= 190007.\ :
"l JEF2851-.-_L.JWMSTOS . e ) KEPX '
1EF2851  VCL SER NCS= T98970. \ j
Ml 1EFz8SI  L.JWMSTOS KEPT ..
| LEF2851— . .VCL_SER.NCS= T9F4S52al. - — - _
) IEF3731 STEP /S / START 76141.17C3 |
“1  1EF3741 STEP /S ./ STOP  76141.1737 CPU  2MIN 03.15SEC MAIN 698K LCS 0K ;
"l WAIT-000 SYSHRS 071976 —- —_— .
y1210> 333 0000003330 000634X; 331 0000E4X333¢ CCO034X3330 D00027X; 235 000023X335% 000721X;001 000003X;0D2 000003X:0C1 000022X b
it CDO CcCco22x .
IS 1EF32SI—-JCBAJWNMREBFA/ _START-J6141.117C2 L
yi"RD 1EF3761 408 /JWMREBFA/ STOP 76141.1737 CPU  2MIN 03.15SEC , i
. WAIT COO4MIN 15.52SEC  SYSIN OOL99REC ZXCPS 001553  SYSHRS  .0T1S76 DPSU <4388 REL 21.8 :
) B
" .
bi. '
)|~ i
. :; '
o - :
|- ol :
ay — *
. = .
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e mmamedboiibeabiols CPETCOCEROTCRAGOY
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C. RESULTS OF INEL PIPE II (SAPPER)
| FOR THE BLUE MODEL
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JANGENT POINY STRESSES

i FCR MATERIAL/SECTICN TYPE NCo 1 Pl
[
g MATERIAL NO. 1 B
SECTION NO. 1 1l
STRESS INTENSIFICATION FACTOR = 1,000 ; :
SECTICN MODULLS = 04325 L
“ ECUATIGN (8) STRESS @
- STRESS (SBR) AT 1 END OF ELEMENT NO. 58= 8119, RL
. STRESS_(S8Q)_AT J END_ Q= ELEMENY NO. 61= 77844 o
¥ STRESSES SATISFY ALLOWA3LE STRESS LIMIT, S SUB H = 16700, =T
. [ |
. i
TANGENT POINT STRESSES L
ECLATION (9) STRESS - L
STRESS (S9R) AT I END O ELEMENT NC. 58=  8119. o
- STRESS (S9Q)_AT_J END GC°_ELEMENT NO. 61= 7784, . P
STRESSES SATISFY ALLOWA3LE STRESS LIMIT, 1.2 ¢ 5 SUB H = 200640, P
[ 1
. |
-— — - — —— 4
- [
A TANGENT PCINT SYRESSES it
NN o P
SN ECUATION (10) STRESS 1
4 O STRESS (S10R) AT I END OF ELEMENTY NO. 27= 2780%. =it
STRESS (S10Q) AT J ENC OF ELEMENT NO. 29= 38612, o
STRESS AT BOTH ENDS EXCEEC ALUCWABLE STRESS LIMIT, S SUB A = 276754 o
,. a
e,
- . i
: TANGENT POINT STRESSES L
» [ ]
- ECUATICN (101 STRESS it
. STRESS (SIJR) AT I ENC ©F ELEMENT NO.*%%= “Jt
. TANGENT POINT STRESSES P
« - HE |
- ECUATICN (11) STRESS -4 o
: STRESS (S11R) AT 1 END GF ELENENT NO. 27= 28552. o i
1 STRESS (S110V AT 4 ENO GF ELEMENT NOo 295 39928, L o
- STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB 4 PLUS S SUB H = 44375, = it
< $~ i
- b ;
i
- TANGENT POINT STRESSES N
- ECUATICN (9) STRESS - EMERGENCY CONDITIONS N e
STRESS_(S9R) AT 1 END GF ELEMENY NO. 58= 8119. Pt
STRESS ($9Q) AT JEND OF ELEVMENT NO. 61= 7784, -
STRESSES SATISFY ALLOWAELE STRESS LIMIT, 1.8 # S SUB H = 30060. [
-l _ ~ e i
! , . {
FAULYEC CCACITICNS .
STRESS AT I END = 8119, ST
rFENCFEC AY R TN o 727y,
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o JANGENT_POINT STRESSES

FCR MATERIAL/SECTION TYPE NO. 2

o VATERTAL KO, 1
SECTION ND. 3

STRESS INYENSIFICATION FACTOR = 1.000
SECTICA MCOULUS = C.100

ECUATICN (8) STRESS
STRESS (SBR) AT 1 ENDC GF ELEMENT NO. 23= 3069.
= STRESS (SB8Q) AT J END OF ELEMENY NO. 23= 3194,

2 G e w v e o

of" STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H = 16700.

TANGENT POINT STRESSES

ECLATICN (9) STRESS
STRESS (SSR) AT I END CF ELEMENY NO. 23=  3969.
- STRESS (S9Q) AT J END GF ELEMENY NO. 23= 3194,

STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1,2 *# S SUB H = 20040,

¥ ¥ 2 u 4 * 8 & 5 2

-TANGENT PCINY STRESSES

- ~ ECLATION (19) STRESS

- : STRESS (S10R) AT I END OF ELEMENT NO. 23= 34293,

S STRESS_(S10Q) AT J END OF ELEMENT NO, 23=  27630. o

. P STRESS AT I ENC EXCEEDS AULCWABLE STRESS LIMIT, § SUB A = 27875,

. TANGENT PCINT STRESSES

- - - ECUATICN (10) STRESS

. STRESS (S10R) AT 1 END OF ELEMENT NO,9%%=

oA TANGENT PCINT STRESSES

F -
- ECUATION (11) STRESS ~
ol STRESS (S11R) AT 1 ENC OF ELEMENT NO. 23= 34653, ot
o SYRESS (ST1G)Y AT J ENC OF ELEFMENT NO. 235 28115, s
. STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB A PLUS S SUB H = 44375, N
. <
Jd. TANGENT POINT STRESSES ~

. [oN

. ECUATICN (9) STRESS - EMERGENCY CONOITIONS

: STRESS {S9R) AT I END CF ELEMENT NO. 23=  3069.

. STRESS (S9C) AT J END OF ELENMENT NO. 23=" 3194, T T T
‘ STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 * S SUB H = 30060.

_ FBLLTEC CCACIVIONS

STRESS AT  ENC = 3CesS,

¥ g e sg A Cef . L e}

Y S 0 s 7 ™~ * e
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STRESSES SATISFY ALLQWABLE STRESS LIMIT =

ﬁ\
N &f
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. !
. gl‘ . __TANGENT_PCINT_STRESSES 1;\
T P

d FCR FMATERIAL/SECTICN TY?E NO. 3

MATERIAL NG. 1 i
SECTION NO. 4 b

STRESS INTENSIFICATION FACTCR = 1.000
SECTIGN MODULLS = 0.561

ECUATIGN (8) STRESS
STRESS (SB8R) AT I END CF ELEMENT NO. 65= 9006.
" ° . STRESS (SBQ) AT J END CF ELEMENT NO, 66= 8915,

" STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H = 16700, ' LT

TANGENT POINT STRESSES T e

ECCATICN (3) STRESS

STRESS (S9R) AT I END OF ELEMENT NO, 65=  9006. ‘
. STRESS (S9Q) AT J END _QF ELEMENT NO. €6= _ 891S. -

STRESSES SATESFY ALLOWABLE STRESS LIMIT, 1.2 * § SUB H = 20040,

~y TAMGENT PCINT STRESSES : f'_"‘
k ECUATION (101 STRESS R
- STRESS (S10R! AT 1 END OF ELEMENT NO. 33= 12259. 1

STRESS (S10Q1 AT J END OF ELEMENT NO. 33= 3953, e

STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB A = 21675,

: v s ¥ M Y & ¥ ¥ yp o3 v oW I &

TARGENT POINT STRESSES

ECUATICN (11 STRESS :
STRESS (S1IR: AT I END OF ELEMENT NO. 33= 12599. bl

LTI T B

i STRESS (S11Q: AT J END OF ELEFENT NO. 33=  4193. i o - Lo

STRESSES SATTSFY ALLOWZBLE STRESS UIMIT, S SUB A PLUS § SUB H = 44375, ; bt
l. ‘ - »
' TANGENT POINT STRESSES ~ ‘e
- . e e e o e e e - e e - o o
‘- ECLATIEN (9) STRESS = EMERGENCY CONUITIONS T
|.- STRESS (SSR) AT I END OF ELEMENT NC. 65= 9006, o -
- SYRESS (S9Q) AT J END OF ELEMENT NO. €6= 8915, A~ L
l- STRESSES SAT:SFY ALLOWABLE STRESS UIMIT, 1.8 ¢ S SUB H = 30060, e o
e

- - —mema 4 e . e—— - ————— —— — _..__I .
\' : FAULYEC CCACITICNS L

LT T ' STRESS AT 1 END = 9CCét.
).~ STRESS A1 J ENC = 86175
) STRESSES SATISFY ALLCWAELE STRESS LIMIT = 40380.




D
®
g TANGENT_POINT_STRESSES
(I FCR MATERTAL/SECTICN TYPE NC. 4
. MATERTAL NO. 1 -
L I SECTION NO. 6 °
; STRESS INTENSIFICATICN FACICR = 1,009 i
D . SECTICN MOCULUS = 5.868
“ ECLATICN (8) STRESS
o STRESS (SBR) AT 1 END GF ELEMENT NC. 98=  5491.
: STRESS (SBQ) AT J END OF ELEMENT NO. 97= 5491, B
° - T STRESSES SATISFY ALLCWABLE STRESS LIMIT, S SUB H = 16700, »
@ TANGENT POINT STRESSES
RE ECLATION (9) STRESS -
[ 2 STRESS (S9R) AT I END OF ELEMENT NO. 98= 5491,
. . STRESS (S9C) AT J ENC CF ELEMENT NO., 97=  5491. N
® =1 STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.2 * § SUB H = 20040,
9| TANGENT POINT STRESSES
o ECUATICN (13) STRESS - -
O|- c STRESS (S10R) AT I ENC OF ELEMENT NO.116=  8249.
Ny STRESS (S15Q) AT J END_OF ELEMENT NO.116= 10119,
® Ty STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB A = 27675«
®- TANGENT POINT STRESSES
» ECUATICN (11) STRESS = ;
8- STRESS (S11R) AT I END OF ELEWENT NC.ll6=  B964. - :
. STRESS (S11Q) AT J END OF ELEMENT NO.116= 10843. P
. - STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB A PLUS S SUB H = 44375, — g
[ JE . — ;
i £ :
9| TANGENT PCINT STRESSES & 5
- EGUATIGN (9) STRESS - EMERGENCY CONDITTONS N
L B STRESS (SSR) AT 1 END OF ELEMENT NC. 98=  5491.. o ;
- STRESS (S9Q) AT J END OF ELEMENT NO. 97= 5491, :
° - STRESSES SATISFY ALLOWABLE STRESS LIMITy; 1.8 * S SUB H = 30060, ;
e "FAULTEC ccumnﬁ; T |
“ ’ srusss AT 1 ENCTE T 549). :
OtL STRESS AT J ENC = 4767+

_STRESSES SATISFY ALLCWABLE STRESS LIMIT = 40089,




/

g . __TANGENT. PGINI_STRESSES
]
1 FCR MATERIAL/SECTICN TYPE NCe 5

O MATERIAL NG, 1 .
L2 SECTICN NO. 7

. STRESS INTENSIFICATION FACTCR = 1.000
0. SECTICN MCCULUS = 1.637

i ECLATION (8) STRESS
) STRESS (SBR) AT I END OF ELEMENT NO. 56=  4750.

- . SIRESS (S8Q) AT J END CF ELEMENT NC. 26=  4715.

. STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H = 16700«

M-
) TANGENT PCINT STRESSES

a ECUATION (91 STRESS
)|~ STRESS (S9R) AT 1 END OF ELEMENT NCe S56=  4750.

© STRESS_159Q) AT_J_END_GF ELEMENT NO. 26=__ 471S.

) . STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.2 * S SUB H = 20040,
| I TANGENT POINTYT STRESSES

A~ ECUATICN (10) STRESS
| 28 v STRESS (S10R) AT I END OF ELEMENT NO. 25= 14094,

Q3 STRESS (S10Q) AY J END OF ELEMENT NO, 243 14094, .

v T e STRESSES SATISEY ALLOWABLE STRESS LIMIT, § SUB A = 27675,
Bl TANGENT PCINT STRESSES

- ECLATION (11) STRESS
B STRESS (S11R) AT I END OF ELEMENT NO. 25= 14532, ‘

. STRESS (S11Q) AT J ENC OF ELEMENT NO. 24= 14497, -

- STRESSES SATISFY ALLCMABLE STRESS LIMIT, S SUB A PLUS S SUB H = 44375, ™~
bl -

" ~
- TANGENT PCINT STRESSES —

- L~

- EZUATICN (9) STRESS — EMERGENCY CCNDITIONS =~
| I8 SIRESS (S9R) AT I ENC OF ELEMENT NO. 56=  4759.

“ SERESS (S9C) AT J ENC CF ELEMENT NC. 26= 4715, N
o - STRESSES SATISFY ALLCWABLE STRESS LIMIT, 1.8 ® § SU8 H = 30060, o
@ FAULTEC CONCITIONS

L

[ STPESS AT [ ENC = &T7%0, -

e . STRESS AT J ENC = 4131).

. . STRESSES SATISHFY ALLCwaprlE STIRESS LINITY & 40080, _ L

()
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__.ELBOW_STRESSES

FCk MATERTAL/SECTICN TYPE NC. 1

MATERTAL NO. 1
SECTION NO. 1

STRESS INTENSIFICATION FACTCR
SECTION MOCULUS = 0,326

1.363

ECLATICN (8) STRESS

STRESS (S8R) AT I END GF ELEMENT NO. 59= 7645, ;
STRESS (SBQ) AT CENTER OF ELEMENT NO. 59=_ 7600, ;
STRESS (S8S) AT J END CF ELEMENT NC. 69= 7661,

Wom % X W N 4 3 Y X U

TN ST TR SN B

STRESSES SATVISFY ALLOWABLE STRESS LIMIT, S SUB H

16700.

ECLATICN (9) STRESS

STRESS (S9R) AT 1 END OF ELENENT NC. 59=
STRESS (S9Q) AY CENTER OF ELEMENY NQO. 59=

- STRESS (S9S) AT J END CF ELEMENT NC. 59=

STRESSES SATISFY ALLOWABLE STRESS LIMIT,

T645.
7600,
1661,

1.2 %7 S'SUB H = 20040,

ECLATION (1)) STRESS

STRESS (S10R) AT I _END OF ELEMENT NO.  59=_
STRESS (S10G) AT CENTER OF ELEVENT NO. 59=
STRESS {S13S) AT J END OF ELEMENT NO. 59=

|

Lq-0

29994,

18416,
8543,

STRESSES AT ONE OR_MORE POINTS EXCEED ALLOMABLE STRESS LIMIT

s S'Sue’ A
MAXIMUM ALLOWABLE MCMENT

6624.

ECUATICN (11) STYRESS

STRESS (SI11IRY AT I ENC OF ELEFENT NO. 59= 37639,
STRESS (S11Q) AT CENTER OF ELEMENT NO. 59= 26016,
STRESS (S11S) AT J END OF ELEMENT NO. 59= 16234,
STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H PLUS S SUB A = 44375,

bt

S N
ECUATICN {9) STRESS - EMERGENCY CONDITIONS ~ ;
STRESS (S9R) AT 1. END CF ELEMENT NC. 59= 7645, :
STRESS (5907 AT CENTER OF ELEVMENT NO. 59= 71600, )
STRESS (S9S) AT J END OF ELEMENT NO. 59= 7661, n !
STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 * S SUB H = 30060. oy . !

1

FAULTEC CCACITICNS

o

STRESS (S9R) AT I END OF ELEMENT NO. 59=

STRESS (SIC) AT CENTER OF ELEMENT NO. 59=~

STRESS (S9S) AT J END CF ELEMENT NQ. 59=

7645,

7600,
7661,

STRESSES SATISFY ALLOWABLE STRESS LIMIT =

40Ced.
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ELECHW_STRESSES

FOR MATERTAL/SECTION TYPE NC. 2

PATERIAL KC. 1
SECTION NO, 3

STRESS INTENSIFICATION FACTOR = 0.570
SECTICK MCOULUS = (.19

ECUATION (8) STRESS
STRESS (SBR) AT ! ENC OF ELEMENT NC. 20=  2709.
STRESS_(S8Q) AT CENTER OF ELEVMENT NO. 20= 2709

STRESS (S8S) AT J END DF ELEMENT NC. 20= 2709.
STRESSES SATISFY ALLOWABLE STRESS LIMIT, § SUB H =

16700.

ECUATICN (9) STRESS

STRESS (SSR) AT 1 ENC OF ELEMENT NO. 20= 2709.
STRESS (S9Q) AT CENTER OF ELEMENT NO. 20= 2709.

- STRESS (S9S) AT J END OF ELEMENT NO. 20=  2709.

STRESSES SATISFY ALLOWBBLE STRESS LIMIT, 1.2 ¢ S SUB H = 20040,

ECLATICN (120 STRESS .

STRESS (S19R)_AT 1 ENC OF ELEVENT NO. 20= 0. —

STRESS (S1CQY AT CENTER OF ELEVMENY NC, 20= 0. .
> STRESS (S13SK AT J END OF ELEMENT NO. 20= Q. :
‘ STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB A .= 2767S. ;
L) T - ;
oo '

ECLATICN (110 STRESS -
STRESS (S1IR) AT I END OF ELEMENT NG. 20=  2709.

L T I T

-

FAULTEC CONCITIONS

STRESS (S11Q) AY CENTER OF ELEMENT NO, 20=  2739.
STRESS (SITSY AT J END OF ELEMENT NO. 205 2795.
STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB M PLUS S SUB A = 44375,
P
)
ECLATICN (9) STRESS - EMERGENCY CONDITIONS o
STRESS (SSRY AT 1 END JF ELEVMENT NC. 20= 2799, =
STRESS (S9Q) AT CENTER OF ELEMENT NO. 29=  2709. —
STRESS_(S9S) AY J ENC CF ELEMENT NO. 20=  2709. I
STRESSES SATISFY ALLOWABLE STRESS LIMIY, 1.8 *-°S SGB H = 32060, =~
aY-
O

STRESS (S9R) AT [ ENC CF ELEMENT NO. 23= 2709.

STRESS (SSC) AY CENTER CF ELEMENY NO., 20= 2799.
STRESS (S9S) AT J END DF ELEMENT NC. 29= 2709.
STRECSES SATISFY ALLCWARLE STRESS LIMIVT = &3Q&C, T o



AR
» ".
DA ELBQW_STRESSES i
P |
) FCR MATERIAL/SECTICN TYPE NC. 3 i
: i
) MATERTAL NC. 1 o
. SECTICN NO. 4 i
: STRESS INTENSIFICATION FACICR = 1.544 :
b SECTION MOCULUS = 0.561 ;
. A |
. ECCATICN (8) STRESS '
1B STRESS (SBR) AT | END CF ELEMENT NC. 86=  8949. I
. STRESS (S8G)_ AT _CENTER _QF ELEMENT NO. 82=_ 8767, :
- STRESS (S8S) AT J ENC CF ELEMENT NC. 82= 8858, !
bi- STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H = 16700. 5
MY !
. .
) - i
. ECLATICN (9) _STRESS _ o ___ L
- STRESS (SSR) AT 1 END OF ELEMWENT NC. 86= 8949,
b - STRESS (S9Q) AT CENTER OF ELEMENT NO. 82= 8767,
- . STRESS_(S9S) AT _J ENC_CF ELEMENT NC, 82= __ 8858, -
o STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.2 * S SUB'H = 20040,
M- ECLATION (10) STRESS ,
o STRESS_(S1OR) AT I _END OF ELEMENT KO. 34= 6195,
- STRESS (S10Q) AT CENTER OF ELEMENT NO. 79= 5395,
M-y O STRESS (S10S) AT J ENC OF ELEVENT NO. 79= 5725
. 40 STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB A = 2767S.
pi-{ ~0Q
- ECCATIGN (11) STRESS
) - STRESS (SLLR) AT 1 ENC OF ELEMENT NO. 34= 15054.
. STRESS (S110) AT CENTER OF ELEMENT NGC. 79= 14163,
» STRESS (S11S) AT J END OF ELEMENT NC. 719= 14583,
bi- STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H PLUS S SUB A = 44375,
M- .
. ECUATICN (9) STRESS - EMERGENCY CCNOITIONS o)
- STRESS (S9R) AT [ ENC OF ELEMENT NO. 86= ~ 8949, =1
)|~ STRESS (59Q) AT CENTER OF ELEMENT NC. 82= 8767, x
- STRESS (S9S) AT J END OF ELEMENT NO. 82=  8858. —
) STRESSES SATISFY ALLOWABLE STRESS LIMIT, 1.8 # S SUB H = 30060 =
o _b
. T . =~
) - FAULTEC CCNCITICNS N
STRESS (S9R1 AT I END OF ELEVERT NO, 86=  8949. oY
e STRESS (SSQ) AT CENTER OF ELEMENT NO. 82=  8767.
. e STRESS (S9S) AT J eupuor ELEMENT NO, 82= _ 8858.
N TRESSES SATISFY ALLCWABLE STRESS LIMIT =7 40083.

rvp : -‘Ca—! -
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)

o4 ELBOW_SIRESSES
i FOR PATERTAL/SECTICN TYPE NO. 4 :
(R . o
Lo MATERIAL NO. 1 .
l.; SECTICN ANO. 6 L
i t,
! [ ———

) STRESS INTENSIFICATION FACTOR = 0,958

. SECTICN MCCULUS = 5.898

- ECLATICN (8) STRESS

X STRESS (SBR) AT I END OF ELEMENT NC. 135=  528l.

- STRESS_{SB8C)_AT_CENTER_JF ELEMENT N0.195=_ 5279.

v STRESS (SBSY AT J ENC CF ELEMENT NC. 103=  5275.

- STRESSES SATISFY ALLOWA3LE STRESS LIMIT, S SUB H = 16700,

. ECUATIGN (9) STRESS L :
- STRESS (S9R) AT I END OF ELEMENT NO.1G5= 5281,

® STRESS (S9G) AT CENTER JDF ELEMENT NC.135=  5279.

o - STRESS (59S) AT J END C> ELEMENT NG.103= 5275, _ . .
» STRESSES SATISFY ALLOWA3LE STRESS LIMIT, 1.2 * S SUB H = 20040. € i
. ECUATICN (19) STRESS

- STRESS (S19R)_AY 1 ENC IF ELEMENT NO. 117=_ 9698,

I~ STRESS (S10Q) AT CENTER CF ELEMENT NO.117= 9325, |
= STRESS (S10S) AT J END OF ELEMENT NO. 117= 5893,

Ty STRESSES SAVISFY ALLOWA3LE SYRESS LIMIT, S SUB A = 27675,

o

- ECUATIEN (11) STRESS '
. STRESS (S11R) AF T ENC OF ELEMENT NO. 117= 14979,

- STRESS (511Q) AT _CENTER OF ELEMENT NO.117= 14604,

- STRESS (S11S) AT J ENC OF ELEVENT NOL 117511168, -

. STRESSES SATISFY ALLOWABLE STRESS LIMIT, S SUB H PLUS S SUB A = 44375, -t

. o
- -
@ ‘—. o
- ECUATICN (9) STRESS - EMERGENCY CONDITIONS ~

- STRESS (S9RY AT 1| ENC CF ELEVMENT NC.1355 ~ 5281, =~

E STRESS (S9C) AT CENTER DF ELEMENT N0,19S5=  5279.

i STRESS (S9S) AT J END OF ELEMENT NO.103= 5275, o

i STRESSES SATISFY ALLCWABLE STRESS LIMIT, 1.8 # S SUB H = 30060« NS
P 0,8

L FAULTEC CCMCITIONS

\"g o T STRESS (SSR) AT 1 END OF ELEMENT NC.105= 5281, -

b STRESS (S9C) AT CENTER OF ELEMENT NO.135= 5279,

-1 STRESS (S9S) AT J ENC CF ELEMENT NC,133= 5275,

. STRESSFS SATISFY ALLOWAGLE STRESS LiMIT = 40389, - Tt T T T e ot o

i .
b .




ELBCW STRESSES iz

FCR MATERIAL/SECTICN TYPE NO. S

MATERIAL NCo 1 :
SECTION 'NC. 7 \

STRESS INTENSIFICATICON FACTOR = 0.880
SECTICA MCCULUS = 1,637

ECUATION (8) STRESS
STRESS (SBR) AT I ENC CF ELEMENT NO. 18= 4386,
STRESS (SBC) AT _CENTER CF ELEMENT NO. 18= . 4435,

STRESS (S&S) AT J END OF ELEVMENT NC. 14=  4405. '
STRESSES SATISFY ALLOWABLE STRESS LIMIT, § SUB H = 16700. .

EGUATION (9) STRESS

STRESS (S9R) AT 1 ENC CF ELEMENT NG. 18= 4386.
STRESS (S9Q) AT CENTER OF ELEMENT NO. 18= 4435,
- STRESS (SSS) _AY J END OF ELEMENT NO. 14= 4495,

STRESSES SATISFY ALLGWABLE STRESS LIMIT, 1.2 * S SUB H =. 20040.

o4 o ¥

ECUATICN (1J) STRESS _ S
STRESS (S1JR). AT 1 ENC_OF ELEMENT NO. 14= 4593, ;

STRESS (S10Q) AT CENTER OF ELEMENT NCG. 14= 4664
STRESS (S13S) AT J END OF ELEMENT NO. 14= 3438,
STRESSES SATISFY ALLCWABLE STRESS LIMIT, S SUB A = 2767S.

¥ o8 ¥ ¥ W ¥ M ¥ B

ECLATICN (11) STRESS
STRESS (S11R) AT 1 END OF ELEMENT NO. 14= 8889,
STRESS (S11Q) AT CENTER CF ELEMENT NO, 14= 9098.

STRESS (S11S) AT J END OF ELEMENT NO. 14= 7843, ' !
STRESSES SATESFY ALLCWABLE STRESS LIMIT, S SUB H PLUS S SUB A = 44375, i

ECUATICN (9) STRESS - EMERGENCY CONDITICNS

}

STRESS (S9R) AT [ END COF ELEMENT NO. 18= 4386.
STRESS (S9Q) AT CENTER OF ELEMENT NQO. 18= 4435,
STRESS (S9S) AV J ENC CF ELEMENT NO, 14= 4405.

STRESSES SATISFY AULLGWABLE STRESS LluxT. 1.8 *# S SUB H = 30060.

9 ¢ (A NE 1Y

FAULTEC CCNOITICNS - - ' P

STRESS (S9R) AT I END OF ELEMENT NO. 18= 4386.
STRESS (S9Q) AT CENTER OF ELEMENTY NO. 18= 4435,

... ._ . _ STRESS (S9S) AT J END CF ELEMENT NO, 14= 4405,
STRESSES SATISFY ALLCWAEBLE STRESS LIMIT :=- 40080, -

> e -

L A T S S
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1EF3731 STEP IS
TEF3741 STEP /S
WALY_G0Q2#IN_13.98SEC___ .
333 CCOCOUXi330 CCL692X:130 €C20076X3331 0C0034X3131 COOOZ?X.436 0C0025x3236 000902X3;G00 €30003X:9C0 000203X;001 020027X
5C1 CC0027x

VOU_SER_NCS=:T19F360. 1

7 START 76139.1208
7 STCP—76139.12u4 CPU
SYSIN 00219REC

UNUSED _COFE Q62K

4MIN 4S.24SEC MAIN 668K LCS oK
EXCPS 001816

SYSHRS

+070S511

(ECM ADJ CPU

1EF1421 - EP wWAS EXECUTEC - CCNC COCE CCCO )
1EF2851  [E¥P.R¥FSAPPR KEPT .
1EF2851  VOL SER NCS= TEMPCI. PQj ¢ o
F2851 _ SYS26135.T025110aRYI00 . JHMRERFALFL CELEYEL ISP e, i

TEF2851  vOL SER NCS= CSKNQ3,
TEF2850  SYS7&139.T575110.RVE00. JWMREBFALF2 CELETEC

. IEF2€51  VOL_SER_NCS=_CSKC1. ; iy
1EF2851  SYST&136.T07511C.RVCI0.JWMREBFALF) CELETEC
1EF2851 vOL SER NCS= CSKAQé¢.

_IEF2851__SYST613S.T375110.RVE30. JWMREBFALF4 DELETED o

1EF2851  VOL SER ACS= CSKOO4.
TEF28S1  SYS76136.T123456.1C097.JnMREBFA,SCC00089 SYSIN
1EF2851__ VOL_SER_NCS=_SPCLC4,
IEF2851  SYST6139.T123456.10307.JWMREBFA,SCOC0089 CELETED
1EF28ST  VOL SER RCS= SPCLG4.

| 1EF28S1 ___ SYS7£136.T07511C.5V000, JKNREBFA,RC000309 syscut _ n

i 1cF2851 VOL SER NCS= SPCL{4.

{  IEF2851  L.JwMSTAS - “\ KEPT
TEF285]1 _ VOL_SER NCS=,T9€334., | I )
1EF2851  L.JWFSTAS N KEPT
1EF2851 VOL SER ACS='T9E26z.
lEE;ESX LoJW¥STICS . KEPY .
1EF2851 VCL SER NOS= T9E273,
1eF2851 L. JWMSTCS KEPY

| TEF2E51

IMIN S5SEC)

TEF3751 _ JCB /JIWPREBFA/ START 76139.12(8 - o e
TEFIT61 JCB /JWMRERFA/ STCP 76139.1204 CPU 4MIN 49,24SEC '
WAIT COO2MIN 13,68SEC SYSIN Q0O0219REC EXCPS 001816 SYSHRS «G7CS11 DPSV +4315 REL 21.8 !
A
v _ -
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. APPENDIX D
CLASS 1 ANALYSIS AND TABLE OF
PERMISSIBLE NUMBER OF CYCLES
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“h APPENDIX D

This Appendix contains the ana1ysis‘of the Class 1 portion of the system using
INELPIPE. This analysis shows the allowable number of cycles for each compon-
ent. The allowable cycles are tabulated at the end of the Appeﬁdix. Also, a

paper copy of a sample output is included. A



OOOLIOGOOOlllllllH122"22£2?22333”’3"344444‘4444‘5"b“""F66666L62‘7777777777§‘
2545679901?34‘678901234567893123456769012345678901234567890 234567890123456786TC '

e
TOE €N PRESSUME RELIEF  2-1/2X%2-1/2X1-1/2 ( ‘
PRINT : : : -
13 2.875.375 1.5 .28l , : T oo T

4 : . . . .
659.C16605.257. 281 : S e
2500, . : . - .
AUl .101 .1 .ige .25 642 .25 o
w2 .065 .03 el 012 .706 .CCS e
3K3 -.065 .062 -1 .23 71 017 T B :
NULL CASE SALL 15 0. c. C. P
655 Tk Ul 2500. 9.2 2.€9 7.3 326.2 108.7 i~ e
P12 2500. - 1,99 2.22 2.22226.2 108.7 T :
£R3 2500. ~7.3  -.67 S.C 326.2 108.7 =
NULL CASE ALl 37C G. c. . g;;‘
655 TH *RU1 2500. 9.1 2.89 7.2 36.C 12.C T o
HL2 25C0. 1.99 2.22 2.23 36.0 12.0 .
B3 25CC. 7.3 . =61 5.7 33640 112.0 4
40 Th #RU1 1530 7.587 22 g5 - ;
RU2 1.51 1.76 1.82
PR3 -6.3 .56 413
655 Tk kU1 .2 2.89 7.3 65.42 21.7 T T T
' CRU2 1.99 2.22 2.22
gR3 -7.3 -.67 5.0 .
LCCE TH ALL 26 G. G. C. 20C.9 2.4 ; oo Tt
LCCE MECH + +RU1  2602500. 1.54 .74 2.C F
RU2 2500. .23 .60 1.66 A
8R3 25GG. 1.31 .167 I.1 ,— . T i
LCCE PECH + +RU1 250C. -1.54 -.74 -2.C ‘ i‘
RU2 250C. ~.23 -.60 -1.%¢ i
BRI 250C. -1.31 ~-.167 ~-1.1 T e oL
CBE + +RU1 16O -1 . 251 .25 g
AU2 .031 .012 .CCS .
. gR3 .291 .015 .C09 S RCE - o
CBE ~ *RUL -.1 -.251 ~.25 : X e
RU2 -.031 -.012 -.CCS - A =
BR3 .291 -.015 -.0C9 - e - -
LOCE . o
R1 1.54 74 2.0 . g - - - S
R2 .23 -6R 1.5 - e
83 1.31 J 167 1.1 “ .
EMERGEMCY . _ - - Twe o o
R1 .2 .582 .58
R2 .0€2 .023 .017 i
83 08¢ .03 .01e - S ':L—-—;.
FAULTED ks
SEISMIC RUL .2 .5B2 .58 : e i
RU2 .U0€2 .023 .017 ° B -~
BR3 .08 .+03 .Cl8 . e .
LCCE RUL  1.54 <74 2.6 - ~ ,
pL2 .23 .69 1.5 N R T '
ER3 1.3l -167 1.1 r~> S
END OF CASE <y o
®WELD TO TEE BRANCH3 R :
PRINT ’ . ]
CGO00CONOLI11111111222222222233322233223444444664445555555555€€6€6€66E66TTTTT7T7T7778 ) T -
12345679901714%187012345573901234567890123«5578901zauevescxzv=67890123456789c ‘ ” '

- - - - . 4



C.De
OCR

2.9

DESIGN

B8l
1.00

TEC CN PRFSSUME RELIGF 2-1/2X2-1/2X1-172

CIMENSIUNS

RUN RAANCH

WALL C.C. WA_L

TR 0o o T RV RN ¢ R? IRr
0.38 1.9 0.281 i.25 c.8C9 0.617 1.3
MATERIAL PRCPERTIES (AUSTENITIC STAINLESS STEEL }
TEMP SM¥ €A AA v N EAd
650C. 16600. 257.8 1.00 1.7 0s3 0.9

STRESS [KDICES
PRESSURE MOMENT
cl . Kl B2R g2e C2r T c2e K2R K23
1.50 4.0C 1.50 1.50 2.00 2.00 1.00 1.0C
¢

¥

Al 1A;]
C.6 C.C
THERMAL
cz2 K3 c3*

1.00 1.C0 0.50

[ SRURPPUIIUIEPRESSSSP P B g

e

=y

~
e e g e

s

. £~
o e g e
e N -~

O~



TEE CN PRESSURE PELILEF 2-&/2X2—!/2X1-1/2

CALCULATION CF NCYENTS

) ¥CMENTS IN 12C0 IN-LB.
WEIGFT EARTHGUAKE
LEG MOMENT - IV AX IVIN
RUL  MXL c.1 0.1 -0.1
i - . “-Ylv o - C-l 0-3 ‘0.3
' NZ1 C.¢ 0.3 -C.3
- RU2  MX2 0.1 0.0 -0.0
MY2 ~C.1 0.0 -0.0
o mr2 0.7 0.0 -c.C
BR3  Mx3 -0.1 0.1 -0.1
MY3 -C.1 0.0 -£.0
- - M3 c.7° 0.0 -G.C
: LB MXR
A
MXR
MR
T M8
v
' ACDITICNAL CONSTANTS
W T s
: SESIGN YIELD
— = -  DMAX T "DNMIN PRESSURE " 'STRENGTF - V
0.0 €.0 25€0. 0.0 0.30
#2#PRTMARY STRESS ENTENSITY IS~ 12118.2.

COMBINED
wWeIMAX A4V IN

C.2 c.C
0.6 -C.2
C.7 C.4
0.1 C.C
-0.1 -C.1
0.7 C.7
0.3 -C.
~0.1 -C.l
C.7
0.1
.1
0.7
c.7
C.7

INTERNAL  MCEULUS OF
PRESSURE  ELASTICITY
0. 0.

1.50 SM= 245CC.0

TENSILE - TB
STRENGTH RANGE
0. 0.

)
|
{
|
!

11441
-

9¢ whrg

|
t



TEE ON PRESSURE RELIEF

2-1/72%x2-1/72X1-1/2

CALCULATIGN 'GF MCMENTS

POMENTS IN 1G00 IN-LE.

245CG.0

WEIGHT LGCE COMBINEC
LEG MDMENT B IMAX IVIN W+2ZMAX WeIVIN
R1 MX1 0.1 1.5 -1.5 1.6 S
MY 0.1 0.7 -C.7 0.8 -0.6
MZ1L 0.4 2.0 -2.0 2.6 -1l.4
R2 MX2 0.1 c.2 -0.2 G.2 -C.
Mny2 -C.1 0.7 -0.7 0.¢ -C.8
A MZ2 Cc.7? 1.5 -1.5 2.2 ~-C.8
83 . Mx3 -C.1 1.3 -1.3 1.2 -1.4
My3 -0.1 0.2 -C.2 C.l ~G.3
MZ3 = 0.7 R 1.1 -1l.1 1.8 -C.4
M1 MAR 0.3
. MYR c.8
MXR 2.2
R 244
MB 2.3
_ﬁ:}PBIHARV STRESS INTENSITY IS 17439.6. 1.50 SM=
o)
i
o
1 . '

.
1
——— . —— "
L
..
- i
i
1
[
-l
e
oY
b—a
- S
L~
— N e
O

"‘



TEE ON PRESSURE RELIEF 2-1/2X2-1/271-1/2

" CALCULATICN GF MCFENTS _ . - R

o e . MOMENTS IN 1C00 IWN-LB. ) . ) i T :
: . WEIGHT EMERGENCY CUMBINED . : . i
LEG MOMENT W Z¥ax LVIN - WtIMAX  WHIMIN : ) -

R1 MX1 0.1
Myl T C.1
MZ1 C.&

0.2 -0.2 0.
0.6 -C.6 G.
0.6 ~C.6& L.
R2 . MX2 0
MY2 -0
MZ2 ) 4]

1 -0.1 0.1 ¢
0 -C.G -c.1 -G
0 -c.0 c.7 ¢

T - e S = T i
B1  Mx3 -c.1 0.1 .-0.1 0.0 -C.1
MY3 -0.1 0.0 -0.C -C.1 -0.1 o
MZ3 0.7 9.0 -¢.0 0.7 .7 B
MI  MXR 0.1
e T gy R e s e _ ool ; . -
MXR o : 0.7 e .
MR 0.7 i
S wg s o8 SN
##2STRESS INTENSITY 1S 12145.9. 2.25 SM= 27350.¢ ) :
i
. i
g : ‘ - ' _ e e



P

TEE CN PRESSURE RELIFF  2-1/2X2-1/2%X1-1/72

. i
CALCUL&T .CN CF MCOMENTS T -
. MOPENTS IN 1€CC IN-LB. : ‘ . , T T
WELGHT SEISVIC LeC COMEINED ,
Wt ZNAX W+ ZMAX WeZMIN  WeZMIN
LEG MOMENT W IMAX 2MIN LMaX LMIN +LMAX +LNMIN +LMAX +LVMIK - -
RU1 MX1 0.1 0.7 -n.2 1.5 -1.5 1.8 -1.2 . 1.4 -1.6 Tt TTTTT T T T
ryY1 G.l [V ) -0.6 Cal -Ca1 l.4 o =0.1 0.3 -1.2
vZ1 0.6 0.5 -0.6 2.0 -2.¢ 3.2 -0.3 2.1 -1.9 o
RU2 VX2 0.1 6.1 -0.1 9.2 o -C.2 Cods -0.1 0.2 -0.2
MY 2 -0.1 0.2 -C.0 3.7 -0.7 0.k -0.8 C.b -0.8
MZ2 0.7 0.9 -c.C 1.5 -1.5 2.2 -0.8 2.2 -0.8 :
BRI MX3 -0.1 0.1 -0.1 1.3 -1.3 1.3 -1.3 1.2 -1.5 )
¥y 3 . =0.1 0.0 -0.0 0.2 -0.2 0.1 ~0.2 0.0 = =0.3 T -
MZ3 0.7 0.0 -C.0 1.1 -1.1 1.8 -0.4 1.8 -0.64
M MXR o e O.4
MYR ‘ - 0.8
PIR 2.2
MR o oot 2.4 T T T T/ T — T
ME . 2.4
P © STRESS INTEWSITY (S 17678.1 3.0 SM= 4G8CC.C : Co S l

L L e s T e e e I e A e e I A eSS R 2t 2 .
* THE MAXIMUM PRIMARY STRESS INTENSITY OF 17429.6 OCCURREC WITH PRIMARY LGADS INPUT UNCER THE TITLE CF LOCE T T e
BTSRRI SR AT AR AN E R ISR LR S DRI AU IO ED RN A A DA AN BRI mIINL A IR A LA RFH IOV VA BIB I EAABAEBIVAFEAEXERFILBRERVIITORB ARSI S S AR IR B0 %




TEE CN PRESSURK RELIEF 2-1/2X2-1/2X1-1/2

SUMMARY CF LCAC SETS

OO0 OMNAOAOOrOm mEOFRFONNOQIT NN OYOwN OO

® 6 & 2 8 8 6 o & ¢ % s & & B 2 ¥ B s s € 2 e ® o s o

WO WOMINNUVWNUNOWONWINCWONDWOWOWO

OO0ODO0V0OODNDOOOOLONNOFRNONNOONNO

[

® & & 6 o o * & 4 5 8 s 6 ® 2 2 S s e st s 2 " o+ s 0

OO WOOWNITNNITNONNOOIMWNERNOVONMNMOO

DOONOOFRFENMEFEFNOMNNDs,NTWVNNOMN SO

QOWOOWrFROTCHOCOOONWHFIUOCONWOONWOD

T 65.4

LGAD TEE NC. CF
T SET NO. LOAD SET DESCRIPTICN I.D. TRANSIENTS
1« 1 NULL CASE * ALL 19
""le 2 655 TH « pUl 19
RU2
2R3
T2 VT NULL CASE Tt TR ALL 370
2. 2 655 TH * U] 37C
RyY2
BR3
3. 1 540 TH * AL 15Co
RU2
““““ ) o BR3
3. 2 655 TH * RU1 15C0
RUZ
- . - ER3
4. 1 LOCZ TH A aLL 26
5« 1 LOCE MECH + + RU1L 2¢0
o ' o - T RU2
BR3
5. 2 LOCE MECH + + RUL 260
o B RU2
ER3
6. 1 O0OBE + + RUL 1C0
R e T h
BR3
6. 2 OBE - + RU1 100
éj : RU2
; gR3
Q. -
) MAXIMUM LOAD RANGES
THERMAL MOMENTS
T TOTAL TRANSIENTS 2275

TA-TB
0. 0.
- Ce C.
C. C.
Ce .
0. 0.
. C.
C. C.
(8 O.
‘Oo 0.
0. c.
C. C.
0. 0.
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PAX. TCTAL STKESS KANGE CHECK FAILEC WITE THE FOLLOWING VALUES; N A
111172.9, SP= 194332.1, KE= 3.333, SALT= 32388€.73. NO. CYCLES

X
»nm

) 45
€0. 12 = 30885.1 . s s e e
€0. 13 = 24880,0

ISM = 4$8CG.C ‘ ‘ c

O - . e
&

=3 -2
-2
R Soen -



D]

1.

1.
1.
i
1.
l.
3.
l.
2.
2.
1.
L.
3.
2.
2.
4.
2.
Se
2.
1.
3.
2.
2.
1.
3.

T3

3.
3.
2.
1.
5.

T4,

2.
1.
6.
2.
| 8

1.

LCAl SET

Mr—*b—‘Or‘w»—ﬂOo—ow‘-—'r—wa‘v—"JN.—lr—Oh!vNMr‘Nr‘—-NNN.\‘VMr-\IN)

PALR
G
2
[
4,
3.
5.
Se
3.
be
2.
2.
2
Se
4o
3.
Se
3.
6
5
Se
6.
Se
3.
3.
4.
4.
6o
3.
3.
3.
Se
b6,
4,
4.
6.
6.
6o
2.

F‘G(DO:‘r—OC)H'—hJOUdF‘NTVC)C(DC‘ONJO"P‘O'VFJNJOrVC=C - o~ C

SP FC? AMLL LCAD Sel PBIRS
TEE CN PRESSURE RELICF . 2-1/¢2X2-1/¢X1-1/2

o
Lot ri.
la8RZ4M .
l1aazee.
183590 .
163906,
1423749,
ligglsa.
137565,
104116,
G922R.
39228,
89055.
qa3an,
Y4495,
T4RS1.
T7004R,
66490,
661286,
65316,
65316,
55606,
53324,
50718,
SCT1l#.
5985,
30792.
3G125.
26341,
26060,
25060,
15631.
5776
4713,
4723,
2087.
1044,
1044,
.

o
etz
1C5123.

1C5123.

ctaza.
ROT4T.
102345,

6eE9T.

62398,
56571,
516871,
51683,
93640,
51218.

T 47834.

27307.
26539,
19793,
23003.
22191.
22191,
47614,
489C4.,
42726.
42726,
38877,
25908.
30125.
18349,
26060.
26060,
15631.
4892.
3849,
3849,
2087.
1044,
1044,

OO--

WAL W
e+ s e »
Mol W W e T

[AVIRS 4]

o«

AW Do el e )
o

PRV R v

1.R43

-

—
>

(%
w

1.12¢
1.12¢
l.244
1.CS5

CleCCe

1.CCO
1.CC0
1.CCC
1.CGO
1.CC0O
1.ClC
1.CCC
1.CGG
1.CC0
l1.CCC
1.C2C
1.C20
l.CCC
1.CCO
1.C02
1.CCO
1.CCC
1.C00
1.CCO
1.CCC
1.C0C
1.CCC
1.¢€cC

1.CG0

CSPAKE/ 2
221551,
313804,
31380G4.
305%16.
2517112,
217292,
135€&bl.
126780.
75652.
55867,
55867,
56377,
51648,
67247,
37426,
35024.
13245,
12064,
32658,
32658,
278012,
26662,
25359.
25359.
226912,
15306,
15C62.
13171.
13030.
13030.
7816.
2888,
2366.
2366.
1044.
522.
.522.
0.




- SUMMARY OF CALCULATICNS OF CUMULATIVE USEGE FACTOR "
TCE CM PACSSURE RELLILF 2-1/2%2-1/2X1-1/? ’ -
LGAD SFT
PAIR CLOULRENCES
------------------ SeT
1 J SP SN KE SPHKE/2 N1 NJ N ELIMINATED _N* N/N?
ls 2 6. 193171, 11Cotz. 3.3132 221951. 19 1CC 1S 1 46 0.4130
C 81
3. 2 S. 119814. 68697, 2.265 135681. 1520 260 2690 5 453 0.5274
. 124C [¥]
2 2 6. 104116. 56571, l1.453 715€52. 3710 et el & 3557 0.0228
. 239 [¥]
2. 1 2. 55228, 516R3. le1256 55867, 289 289 269 2 13132 C.022¢C
' c 0
3. 2 4 45985, 3e8877. 1.000 226913, 124C 26 2¢€ 4 100000C 0.0
1214 0
3. 1 3. 26341. 1€349., 1.03C0 13171. 1214 121¢ 1214 3 10CGccce G.0
C o] '
- B . SUM OF ALL N/N'" "=~ (£.9852
O
D -




A

ALLOWABLE CYCLES PRESSURE RELIEF.SYSTEM

LOCE _ : 26
700 - 655° Step Transients* 19
70° - 655° Undrained Line ', 370
1150 Step | 1500
Heat up 108

“*Transients as defined in LTR 1144-18 (Ref. 5) (see Table VI).
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LTR 1144-26

APPENDIX E

A11 hangers added to system were analyzed to comply with AISC at the time of
their design and these various hanger analyses are not part of this reportf

" This Appendix contains data pertinent to the original hangers and restraints.

The four original flat bar hangers H-5, H-6, H-10, and HT40 are analyzed
using SUPAN (flat bar analysis program; see Appendix F fdr listing). Al
original unibals are listed with their vari6u5'1oads. Appendix E contents
are:

1. Designation and location of original unibals

2. Loads on original unibals

3. SUPAN analysis of 4 original flat bar hangers.
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%% PIPE SUPPORT ANALYS[S PRO3RAM - WRITTEN ON MAY 10, 1976 #%x

" THERE ARE 5 SUPPCRTS TC BE ANALYZED IN THIS RUN

4 LOAC CASES WILL BE REAC

THE HEADING FOR THIS RUN IS:

PRESSURIZER PRE3SURE RELIEF FLAT BA3S

-

THE FOLLCWING MATERIAL PRCPERTIES ARE REACY FOR USE-

MATERIAL E Sy Su

278C€0000.0
2 278CCCC0.0

36000.060
5CC00.CCO

58000.000
7€000.000

‘ e ¢ ko it el S —Sp

3
NOTE: |
 PER. LTR 144-39
CALL wWELDS  cOomPLY
LWOVTA. ALLOWABRLE S ,

TrIEYaLY

9¢

1

i T A




-

- — - .\’.

THE FOLLCWING GECMETRIES ARE- REACY FCR USE e ,

R .. .. GEGMETRY ARE B 15 N RS- RN N .

1 0.2500 C.0&4l&7T 0.01042 0.28%C0 0.07230 .

e e 2 0.7500 0.25CCO 0.04687 €.57800 G.1C840 _ :

] 3 1.5000 0.75000 0.12500 0.14450 C.14450 -

! Lad

b e e e . .
1 N
o e = e :
- :
— - - e - — - - '_ :
-4 .

- -

— - e et - et i — e o radd -
_b. ol

e N -
o -




> -

)
SUPPGRT [CATA FOLLOWS: - ®
LENGTH IS IN INCHES . T S P
: . " J‘
i ’ SUPPCRT LENGTH FIXITY MATERIAL  GEOMETRY - R -
A . @
) . M-s oy 19.0000 1.2€00 2 2 S \“l
H-b -2 19.0000 1.2C00 2 2 -
H-10-3 15.C000 1.2C00 2 3 - @
N  S.L 3 Y 8.0C00 1.2600 27 3 |.!
W-10-5 8.0000 1.2€00 2 3 2
. .‘.
e : R
i |
it |
|
- T
3
M - i :
\ .
> . - Il
-
. .y
e e et . e o |
:
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" THE FGLLOWING LOACS WERE [NPLT

PLlySV,ywV

SUPPCRT

1

NMANND D DD WWWWNNNN -

LCALC CASE

WA W N W N e W N e W N

IN UNITS CF LBS.
T1ySM,WM ARE IN UNITS OF IN.-1P,

Pl

0.0
40.CC
60.C0
58.30

g.C
19.G0
40.00
4C.%C
37.€0
55.C0
3.60
345.00
49.00
99.00
57.CC
19.60
16.00
28.20
44,20
19.30

SV

33.C0
39.C0
37.C0
53.00
5.00
29.C0
10.00
10.CO
312.C0
331.00
60.00
45.C0
16.00
28.00
44.C0
19.C0
49.00
99.C0
57.00
19.00

WV
l.CO
7.CC

80.CC
41.00
1.CU
8.CC

40.C0

40.C
r.cc
97.CC
600.C0
1290.C0

0.C
127.00
57.6¢
13.CG

0.0
127.00
57.CC
19.C0

Tl SM WM
0.0 70.60 ______  17.00
528.00 1071.C0 128.00
712.C0 620.CO 580.00
26C.CC . __ 3eC.CO 239.00
20.00 31.00 12.00
4C.CO 111.20 39.00
408.00 . . 131.C0 ___ . . _€88.C0
164.0C 600.C0° 494,00
2366.00 11.C0 73.00
224.C0 ____32C7.C0 868.00
1685.00 g3.€0 5§7C.00
4297.00 742.00 1360.00.
7@,CC_ __ . 1€4.G0 164.00
31C.30 365,C0 442,00
352,00 .182.00 352.00
87.00_ _____ 32.C0_ 87.00
164.00 7e.CC 164.00
395,00 316.C0 442.00
182.00 __ 352.00 352.00
T 32.00 e7.co 87.00
-
L ]

F

. -‘

— =3

[ -] —
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o Ny
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CCVBINED LCAC CATA FOLLOWS

A

COMBINED LCALC SET 1 .
LIMIT CGACITION NUMBER IS 1

. LCAD CASFES CCMBINEC FCR THIS SET ARE 1 3 0 0 O

CCMBINEC LCAC SET 2
LIMIT CONCITICN NUMBRER IS 2

_..®LOAD CASES COMBINED FOR THIS SET ARE 1 2 3 0 O

CCMBINED LCAC SET 3

LIMIT CONDITICN NUMBER [S 3
LCAC CASES CCMBINEEL FOR ThIS SET ARE 1 «4 0 0 O

EIE B R I T NI

COMBINED LCAC SET 4
LINMIT CONDITICN NUMBER IS 4

R I

LOAD CASES CCMBENED FGR THIS SET ARE 1 2 3 & 0

oy

THE FOLLCWING TABLE-LISTS THE COMBINED LOADS

R I B S B

... SUPPCRT COMBINATION Pl 3v LWy T, . SM WM
M 1 1 60.CCO 70.000 " 81.0C0 713.€00 690.C00 587.000
e e - 1 2 100.C00 169-.060 __  88.C00  1241.C00____ 17€1.CCO_ 715.€00
N 1 3 58.CCO 86.000 42.000 260.000 430.000 246.000
S 1 4 158.€CO 222.0CC 129.¢C0 1501.000 2121.€00 954.000
e 2 1 40.C00 - 15.000 . _ 41.C00 428.G00 __ 1€2.CCO____ 7€C.CCO
2 2 55.CCO 44.000 49.000 468.000 273.000 739.€C0
2 3 40.C00 15.000 41.CCC 184.C00  *631.C00 506.000
et L 2 4 99.£G0 €4.C00 _ 89.CCC 632.CCO __~ €73.CC0___ 1233.CCO
3 1 4C,C00 372.000 607.600 4051,000 $4.CC0 643.CCO
3 2 £,500 703.GCO 7C4.C00 4275.000 3301.000 1511.000
U | 3 382.C00 357.€00 12s7.CCC €663.000 ____ 753.C00 __ 1433.000
3 4 44C.C00 728 .000 1964.C0C 8572.C0C 4C43.000 2871.CC0
4 1 106.CCO 60.C00 57.¢00 430.000 - - 346.000 516.000
I 2 205.¢C0 £8.000 184.C6C  74C.GCO___ 741.CCO 958,000
4 3 68.€00 354000 19.C00 . 1€5.0CC 156.CCO 251.C06
4 4 224.€C0 16G7.€00 203.000 827.C00 773.CCO 1045.000
e S 1 60.CCO 1C6.C0C 57.CCO 346.000 __ 430.000 516,000
5 2 88.C00 205.000 . 184.C00 741.000 74C.CCO 958.GC0
s 3 35,60 68.C00 19.C00 - 196.000 165.CC0 251.000
3 .S 4 107.C00 224.C00 263.C0C  * 773.000 827.000 1045.000

o T IYLT
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TRE LIMIT FACTCRS USEC IN TFE CALCULATICNS FOLLOW
THERE ARZ FULR LIMIT CONDITICNS PROGRAMEC:

1. DESIGN,NCRMAL,ANC UPSET CONCITIGNS
. 2. RESTRAINT CF FREE ENKC CISPLACEMENTS

3. EMERGENCY CONDITIONS

4, FAULTED CONCITICNS

a

-«
© MATERIAL LIMIT CONCITION FACTOR
- 1 1 1.CCGO
1 2 3.¢CC0
1 3 1.3330
T | 4 1.8796
2 1 1.CCCO
2 2 3.€0C0
e 2 E 1.2330
2 4 1.6333
. ﬁT
N _ .
\ L ]
- - /




ﬁj

THE FOLLCWING TABLE LISTS TENSION STRESS VALUES

NCTE - CLS = COMHINEC LOAC SET
: IN UNITS OF LB.
STRESSES ANC LIMITS ARE IN PSI.

SUPPCRT

VU S SDDWwWWWNNNRN ==~

LCACS ARE

CcLS

PWNDWN S WN =D WN -~ W~

LGaAC

60.300
100.000
53.000
158.C00
40.C00
59.000
40.000
99,C00
40.000
95.0900
382.C00
440,000
106.000
205.6G00
68.C00
224.000
60.000
88,000
35.000
107.000

STRESS

ec.coo
122.233
17.333
210.667
52.233
78.€6617

53.33%°

122.CG0
26.€617
63.333
254.€67
291,233
70.667
136,667
45.333
149.333
40.000
58,667
231.233
71.333

LIMET

'29999.996

85559.538
39989.969
48999.988
26555.596
85399.928
39929.969
48599.988
26555.956
85999.938
39989,.969
4€559.5¢88
25959.99¢
89999.938

319985.969

48599.988

25999.996

85999.938
15585.969

- 48999.988
[

RATID

C.0027
€c.COLl5
C.CO15
0.0043
c.core
c.cccs
6.C013
0.0027
C.CCC5S
¢.CC07
0.00¢4
C.CC6C
C.CC24
0.0015
C.CO1l1
C.C03¢C
0.CC13
0.C007
C.00C¢
0.0015

EXCEPT WHEN TABLE 1S FDR BENDING VALUES, THEN [N.-LB.

- .

e W s e e em . —- - e =
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THE FOLLOWING TABLE LISTS SHEAR STRESSES DUE TO LOACS.IN THE DIRECTION OF THE WEAK BENDING AXIS

A

NCVE -~ CLS = CCMRINED LCALC SET

LCACS ARE IN UNITS OF L3. EXCEPT WHEN TABLE IS FOR BENUING VALUES, THEN IN.—LB.
STRESSES ANC LIMITS ARE IN PSI. - -

SUPPCRT  CLS =L0AC STRESS LIMIT RATID ‘
P | 3 81.000 1£8.000  19999.995 . 0.0054 S N o
1 2 88.CCO 117.333  56599.G8A 0.0020
1 3 42.000 . 56.C00  26659.977 €.cG21
1 4 129.000 172.C00 "326€6.656 €.C953 . e e e
2 .1 41.000 54,667  15999.996 0.C027 ’ Y
: 2 2 49.000 €5.233 565G5.9€8 c.CcCll
2. 3 41.000 54,667  26659.977 c.cc21 e e _
2 4 * 85,000 118,667  32666.6586 0.C03¢"
3 1 607.000 4C4.667  15999.996 €.C202
e 3 2 704.000 469,233 556699.5¢€8 c.core - e et
3 3 1297.200 - 864.66T  26659.977 C.G224
3 4 1994.000 1229.333  32666.656 ° . 0.06407
- .4 1 57.000 38.C00  1$555.59¢ c.cc19 - e
4 2 184.600 122.667  59999.5¢€8 0.cca2c
4 3. 19.000 12,667  26659.977 0.C005. -
- i 4 - 203.000 125,233 326€E£.656 €.CG4l e+ e
5 1 57.000 38.C00  19999.996 €.CC1S
- 2 184.000 122.667  59999.988 0.0020 :
5. 3 - 19.000 . 12,667 26659.917 c.coes .
v ] 4 - 203.000 135.333 32666.€56 0.C041
N
[~
e e - e e
N
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THE FOLLOWING TABLE LISTS SHEAR STRESSES OUE TO LJADS IN THE DIRECTION OF Tht STRONG BENDING . AXIS

NGTE - CLS =

-
COVMBINEGC LOAC SET

-

LCACS ARE IN UNITS OF LB. EXCEPT WHEN TABL:
STRESSES ANC LIMITS ARE IN PSI.

SUPPORT CLS

|
!

R

|
!
|

VAVU DD DD WWWWRNIN N -
PWN O WNFFI;WN—EWN =D WN —

Loar

10.000
169.000
86.000
222.000
15.000
44.C00
15.000
56.C00
372.C00
70%.000
357.000
748.C00
60.000
88.000
35.000
107.000
106.000

" 205.000

68.000
224.000

STRESS

93.233
225,333
114.€67
296.000

20.000

58.€667

20.000°

72.C00
248.C00
4€8.667
238.C00
498.€67

40.C00

58.667

23.333

71.333,

70.667
136.667

45.333

149.233 -

LIMIT

'16999.996

56999,988
26659.977
32666.656
19999.996
56995.988
26659.977
32666.656
15999.996
55599.588
26659.9177
32666.656
15555.596
5$999.988
26659.977
32666.656
19999.996
59999.988

. 26659.977__._ .
32646.656

o g m—————

RATIC

C.CC4l

0.0638
¢.C043
0.CC91

0.CC10
c.cc10
c.ccce

€.C022
G.0124
c.C078

c.coe9
0.0153
C.CC20

c.CC1C
¢.C009
0.0022

€.C025
0.C023
0.0017

R E R

0.0046

ARNE-FY

9¢
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THE FOLLCWING TABLE LISIS CLMPRISSIVE STRESSES

-
NCTE - CLS = CCFBRINEC LCAC SET
LCADS ARE [N UNITS CF LB. EXCEPT WHEN TABLE
STRESSES ANC LIMITS ARE IN PSI,

SUPPCRT  CLS LCAD STRESS LIMLT

B 1 1 60.9200 BC.CD0 - 3235.840
1 2 100.C00 133.333 9707.520
1 3 S8.000 77.333 4313.371
- 1 4 . 158.000 210.667 £285.2C3
2 1 40,000 53.333 3235,.840
2 2 59.000 C18.¢667 9707.520
__ 2 3 40.C00 €2,233 4313,371
2 4 99.000 122.600 5285.203
3 1 40.000 26.667 3225.469
3 2 95.C00 €3.2331  27676.4C6
3 3 382.000 24,667 12297.539
3 4 440.G00 293,333 15068.262
e 4 .1 .106.C00 T0.667 21331.824
4 2 205.000 136.667 63995.473
4 3 68.000 45,333 28435,.305
4 ... 4 224.000 . 149.333  34841.977 _
5 1 60.000 4C.000 21331.8024°
5 2 83.000 58.667 63995.413
5 3 35,000 . 23.333_ -28435.305 ___
M ] 4 107.000 71.233 - 34841.977
o - hd
g e e e e e e e e
A
\

RATIC

€.c247
c.0137
0.0179
€.C359
C.Cl165
0.0081

C.Cl124

0.625¢C
0.0029

€.CC23.

C.C207
0.0155
0.0033
c.CC21
0.G016

C.C019
C.CCCS
..0.0008
c.cC20

0.0043

n
4

- - T
R - J
IS FOR BENDING VALUES, THEN [N.-L8. I
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THE FCLLCWING TABLE LISTS BERCING éTkESSES CUE TC MOMENTS ABOUT THE WEAK AXIS

NCTE - CLS = CCKRINEC LOAC SET

LCACS ARE [N UNITS CF LB. EXCEPT WHEN TABLE IS FCR BEN

. STRESSES AND LIMITS ARE IN PSIl.
SLPPORT CLS LCAD STRESS
b t 1 557.000 12524.CC0
1 2 715.000 15254.961
1 3 246.000 5248.553
1 4 9564.000  :C3%64.172
2 1 760.000 164934.526
2 2 735.C00 .5167.016
2 3 5SG&.CO00 .CT195.816
2 4 1233.000  2¢304.8G5
3 1 643.00C S144.000
. - ... 3 2 1511.C0C 12¢e8.€00
3 3 14313.000 11464.000
3 4 2871.000 22968.C00
I 1 516.C00 4128,000
4 2 958.000 7¢64.€00
4 3 251.000 2608.000
Y 4 1045.0C0 836G.000
5 1 5156.000 4128.000
s 2 958.000 7¢64.000
. - 3 251.000 2008.€00
p\ 5 4 1045.000 836C.C00
5

LIMIET

175CGC.CCC
112500.C00
49787.469
61246.992
37500.CCC
112502.3500

49987 .469 -

£1245.662
37500.000
1125C06.€00
45987.469
51249.592
37500.000
1125C0.C00
39987.469
51249.992
37500.000
1125€C.C00
29987.469
©1249.992

RATIO

C.334C
C.125¢
0.1C5C
€.2323
C.2682
0.1402
0.21€60
0.4255
0.1372
0.1074
C.2293
C.275C
$.1101
C.Ce81
C.C4C2
0.1365
0.1101
€.0681
0.0402
0.1365

DING VALUES, THEN IN.-LB.

A

717 T ALY
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THE FCLLOWING TABLE LISTS BENCING STRESSES DUE TC MOMENTS ABGUT THE STRONG AXIS

NCTE - CLS

SUPPCRT
Lo - 1
1
1
1
2
2
4
2
3
3
3
3

e e _4
4
4
e et e @
5
. 5

e 5 ...
I 5

CcL

BPUONM W S W8 WP P

S

COMRINED

LCaC

690.200
1761.000
430.000
2121.G0C
162.060
273.000
631.000
€73.0C0
94.000
3301.C00
753.CC0
4043.000
346.000
741.000
196.C00
773.000

. 430.000

740.000
165.000
827.000

LIOAT SET '
LCATS ARE IN UNITS OF LP. EXCEPT WHEN TABLE IS FOR BENDING VALUES,
STRESSES ANC LIMITS ARE IN PSI. .

STRESS

276C.CGO
7C44.C0C
172C.0G0
£4£4,C00

€4t.CCO
109¢.C00

2524.0C0

3492.C00
125.333
4401.332
1CCa.CCG
5390.€64
462.333
G€8.CCO
261.333
1620.667
573.233
986.667
220.C00
1102.667

LIMIT

'26999.696

£699%.93¢8
39989 .969
48399,988
25969.55¢
89999.933
3998G.969
4ES$99,GE8
25999.996
85999.938
36989.969
40656,90¢8
29969.996
£6999.938
35989.969

48599.988

29999.996
89999.938
39989.9¢9

" 48999.988
e

KRATIO

0.0920
C.G722
C.C430
0.1731
C.C21¢
C.Cl21
C.0A31
C.C713

C.CC42:-

C.0489
0.0251
c.l1l1cC
0.C154
¢.0110
0.0065
C.C210

- Ce.G1S51

€.0110
. C.CC55
C.C225

THEN IN.-L8.

.

J\”
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COMBINED STRESS - CCMPRESSIVE - ECUATION 21 USEC

A

ASTERISKS INCICATE WHERE THE CCMPRESSIVE STRESS RATIO WAS GREATER THAN 0.15 AND EQUATIONS 19 AND 20 WERE USED

- . SUPPCRT

/-
|
x

'

MV E S DD WWWWNNN N == e

AW R P W= P WN =R W N D W -

CLs

TERV 1

0.0247
0.0137
0.0179
0.0399
0.0165
0.GGOR1L
C.0124
0.0250
- 0.0029
- 0.0023
0.0207
-0.019%
C.0033
0.0021
0.0016
0.0043
C.0019
0.0009
0.0008
0.0020

TERM 2

0.234C
0.1356
0.1050
C.3323
0.2982
0.1402
C.2160
0.4295
0.1372
0.1074
0.2293
0.3750
0.1101
C.Ce681
C.0402
0.1365
C.1101
C.0681
0.0402
0.1365

TERM 3

c.cs2C
0.0783
0.0430
0.1731
c.0216
0.0121
C.0631
0.C713
C.0042
0.0489
0.0251
0.1100
0.0154
6.Cl10
C.C065
0.0210
0.C191
0.Cl10
0.C055
0.0225

TOTAL

C.45C7
C.227¢
0.1659
0.5453
C.4363
0.1604
0.2915
C.S257
C.1442
C.158¢
C.2752

«504S
G.1288
g.0812
C.0483
0.1618
0.1311
C.CecC
0.C4¢5
0.1610

LIMIT

1.C000

1.CCGO

1.CCCO
1.0000
1.CC00
1.€C00
1.0000
1.CC00
1.CC00
1.0000
1.0000

1.€C00 -

1.CC00
1.0009
1.CCCO
1.€C00
1,0000.
150000
1.0600

1.0000_ _

PR A R R A R U B B T JEF SRR S

MEEA A B B A |
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CCMBINED STRESS ~ TENSION - EGUATION 20 USEC

SUPPCRT CLS TERV 1 " TEFM 2 TERM 3~ TOTAL LimiT
1 1 0.0u27 C¢.3340 0.0920 C.4296 1.C000 ___
. 1 2 ©0.0015 G.1356 0.0783 - €.2153 1.CCCO
1 3 0.0019 €¢.1050 0.0430 C.1459 1.CCCO
o1 4 G.CCa3 0.3323 0.1731 . . 0.5098 . 1.0000
2 1 0.0018 0.2933 - 0.C216 C.4216 1.0CCO
2 2 0.00093 - 0.1402 c.0121 0.1532 1.GCOO
. 2 3 0.0013 0.2160 T C.0631 . 0.2804 __.1.CC00
2. et 0.0027 0.4295 0.0712 €.5635 1.0000 . -
- 3 1 0.0009 0.1372 -0.C042" C.1422 1.€000
e 3 2 0.C007 0.1074 _ 0.0489  _ C.1571 ___ 1.CGOO
3 3 " 0.0066 £.2293 0.0251 C.26C8 1.C000
3 4 0.0060 10,3750 0.1100 C.451C 1.CCCO
i & 1 0.0024 0.1101 0.0154  C.l278 ~_1.€G00
4 2 0.0015 C.ChBIL 0.0110 0.0806 1.0000
4 3 0.0011 C.0402 €.0C65 C.C4178 1.0000
TR S 0.0030 J.1365 ~0.0210 0.1606 _ _1.0C00
5 1 0.C013 d.1101 0.0191 C.1305 1.0000
5 2 - 0.0007 J.0681 0.0110 0.0797 1.0000
. IR 3 0.0006 7.0402 0.6055 C.0463 1.CC00___ ___ _
5 4 0.0015% J.1365 0.0225 0.1604 1.0000
- -
. e s
~
~5
- . .. - ——— —_ e —
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" LTR 1144-26

APPENDIX F
COMPUTER CODES USED



LTR 1144-26

APPENDIX F

This Appendix gives source listings of all programs used:
Page 1: INEL PIPE II (SAPPER) e
Page 2: INELPIPE
Page 3: SAP IV
Page 4 thru 13: SUPAN (Hanger Analysis)



N}

A
TR

INEL PIPE I1

LTR 1144-26

RMFGGAF A nor, -y
S DR, e

F-1-

9]



LIR 1144-20

INELPIPE

NEL-P]PE ‘RE_LEASE 1 VERS]ON TKMAABFA 001
SOURCE LISTING - 08/E1/TE

HLE

4
l‘l i,:l b

Lo,
A
td ‘ it

F-2



LIR 1i44-2b

SAP 1V

10/5/477k -JRO, BFA 00\."_

EED VAT
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h-d

s

7 ‘ . Y '
FORTRAN IV G LEVEL 21 MAIN DATE = T6140 08/49/09 PAGE 0001 -
- s m— A - LR - .. e - ~ e . R W ey S - - -
C e*3% PRCGRAM S U P A N tsus 'J7
. L &2 DEVEILCPZID. ECR _THE_APPLIED MECHANICS BRANCH BY N.F. NITZEL MAY, 1976 [
({ C #%t PRESINT VERSION PERFGRMS ELAT BAR TYPE SUPPORT ANALYSIS ];]
: C e*+ A4PPENDIX L7 ECUATICNS FOR TENSION, SHEAR, COMPRESSION, BENDING, i
’ C AND _COMBINED STRESS_ARE _USED e e —————
* C %o% NSUP = NUMBER OF SUPPORTS !
, C 23¢  NMLC = NUMDER OF LCAC C4SES .
. C +3%  WMECESSARY. PRGPERIIES CF_A242 AND A36_CARBON_SYEEL ARE TN MATERIAL LS B
: C BANK . : . : :
. C »#* CERTAIN GEGMETRIC PROPERTIES OF 174 X 1 AND 3/8 X 2 FLAT BARS ARE
: c 1A_E2CGRAM e "
" 0851 CIVEASION ACI2),RSULDIRA{1T),2S(10),ZW{1D),5L(1021,5K(103), ; N
- H P1(100,10),5V(100,10),WV(1CD,10),71{100,10),5*(100,101, i .
. 2 WHA1D00.10L E(13),SY{10,SU10) s MAT (103 L, NGECI10D) o ... : .
i 3 CPLILNY,17),CSVILCA,10),CWVIL09,131.CTLI123,16),CSM109,10), R
{~ 4 CHMILIOS.17)1sNLCU16% 12} ,LCCE130,1C) 4FACILD44) ,TENSI10D,i044), .
N S SVSI180,12:4 e KYS 100, 11094) s NCT4L1300)2CONPSI100023,4) s NCMIIOD) 4 -
' 6 BEADS{1G7412,%)BENTWILIOD510,4)NCT3{1020) NCNTIL0UD,2), ,
7 ONCNT20(1237),TOTCE12us13)»TOTTU102,12),T19C(100,12).T219(190,17), .
B__T1230100,15):X120T4150,10)51319(19),10),T20CL107,10) ,HED(16]) -
- 6oz P1=3.141593 } -
- C **% PROPERTY BANK H
' € wes  SUSSCRIPT. .1 _IMPLIES A36 MALERIAL ANG_1/4X1_GEQMEYRY. Ve
- C 3%+ SUBSCRIPT 2 IMPLIES A242 MATERIAL AND 3/8X2 GEOMETRY »
N ac03 £L1)= 27834200,
= Q226 F(212_27600000. i®
- £025 TSY{1) = 36075. h
: 0306 SY(2) = §9070, b
2351 SU(I)_= _SRO S . 3
. coes sSutz) = 7000C.__ . _ [
> G312 Lel1) = 9,252 P
,‘5 6312 _AL2) = 2,752 ;-
by 0u4ll RS{L) = 1,289 -
il cn2 _S(2) = 3.578% 1’
O 0713 RP(LL.=_3.0723 )
B 031% BWI2) = L 1T0E4 :
: co1s - ZS111=2.04167 -
- 0916 15(2)=3.25% .
) 0317 TiL1)=0,71562 :
il 0018 IW{21=2.24687 - :
P cals = ——— - &
| 025 nn=2
'| c _"‘ TITLE PRINT :
P 0121 wRIIEL6.6) .
: €322 & FORPAT(*1%//7/77/T15, sx» PIPE SUPPDRT ANALYSIS PROGRAM - WRITTEN O i
- 18 MAY 13, 1976 2eat/7/) .- .
o C_*#% REAC CINTRCL _CARC. .- | -
- 12323 “QEAC(S41 INSUP,MLC, (KEC(T),1=1,16) ~
: G324 1 FCRMAT(215,164A4) | |
- 0025 ARITELS, 1U53INSUPKLC, (HED( I L, 121,16) = -
- 6226 1053 FCRMAT(//T15,'TFERE ARE',15,° SUPPORTS TO BE ANALYZED IN THIS RUN' ~ v
- 1//77T15,(5,* LCAC CASES WILL BE READ*///T15,°THE KEADING FOR THIS RU “|
i AN 1S:2¢(125,1504471) £ |-
C #®% QEA[ MATLRIAL ANC SUPPORT INFORMATION AND LOAD SETS B
0327 €3 1C I=1.N5UP : ny I
333 SREAC(S,2IMLT11),NGECLTI)  NCFIE) ,SLIT),,SKT) : 1
: W
g L
i bl N 3 Y " *
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FORTRAN IV G LSVEL 21 ) MAIN DATE = 76140 08/49/00 PAGE 0002
O gcas 2 FCRMAT(315,2F10.0) . :
. '\’ -\ﬁi:\ . _JFJ'IAT! 1V LE.NIGEG _T0. 2C - ) Je .
L 249131 AN=h+1 . A
N . 6232 —REAC{S,31E(N)»SY(N),SU(N) . ' .
" c333 3 FCRMATAIF1C.L) .
: 0336 25 1FINCGEGIT).LE.NNIGO TO 30 v
: 0935 AN=AN+1 '>
. 0036 ~READ{S o6 ) ACNN) o ZSIAND L ZWHINND » RSINND G RHINNY \
: 0337 ’ 4 FORMAT(SF1C.2) N
' 0238 30 IF(N.GT.12)GG TO &b N
v £a38 IEIANLGT.L1D1G0_TC 50
004> GO TC 69
0041 40 WRITE(S,41)IN ’ : [
! 0542 41 ECR“ATIl//.l/TlS.._MATERLALNQ.—AS.._AAS_lNP_UI_HAX._Nn OF MATERI
» 1ALS IS 19. PRCGRAM TERMINATING'//) - :
N 02e3 co T¢C 20-,;u s : .
" 0244 SO WRITZ(6.S1LINN . . . =
" 0545 S1 FCRMAY(////T15,'GEOMETRY NO."+15,% WAS INPUT - MAX. NO. OF GEOMETR :
) 11€S IS 12, PROGRAM TERMINATING'/)
. 5245 €0_TC_20(00Q : _. s e
- €247 673 0C 5 J=1,MLC :
- - Q%R . @mRELDIS,6i) PLUTLJ),SVILJYsWVITaJ), TLET,J),SHET 0D WR(T,J) :
» 804s 61 _FCRMUATILELDLD) .
T N 00590 5 CGNTINUE . . . ] "
-4 0usl , 13 CCNTINUE . : .
' B “ C #%% INTERMECIAYE PRINI_SIEP -
P, - 00S2 RRITE(6,70) ) . i v
) - 0353 70 FCRMAT(///T1S,'THE FGLLOWING HATERlAL PROPERTIES ARE READY FOR USE )
10 /2115, " PATERIAL E suLsy - . —
. 0s54 CO 71 K=1,N . : . "
* » 0955 71 WRITF(6,T21K,E(X),SY{K).SUIK) ] . . .
- 0as56 72 FORMATAT17+13,T24:F19.1,736:51023,T48,F10.3} : -
" 0057 WRITE(6,73) -
N 0053 73 ECRMAT{('11///47T15, *THE FOLLOWING GEOMETRIES ARE READY FOR USE*/// ' ' : R
- 1115, 'GECFETRY AREA 43 N RS -
: - . 2 RW'/) . -
- 0959 €075 X=1,NN . N
i GGeD 75 WRITEL6. 740 KyALKLaZS(K) 2 ZWIKIsRSIKILRHIK)
0961 74 FORMATIT18,13,T24,F10.4,T36+F10.5,T48,F10.5,769,F10.5,T72,F10.5} ' .
- 0062 ’ WRITEL6,1743) L - o
4 QGe3 1043 FORMATL'1°//L/T15, *SUPPORY CATA FOLLOWS:'//T15s *LENGTH LS IN_INCHE
. 1S' /77725, SUPPCRT LENGTH FIXITY MATERTAL GEOMETRY "/ N
v 2) : -
- 0064 CQ_1661_MN=1,NSUP J
i 0c65 1041 WRITE(6,1765)MN,SLIMN) SK(MN)MAT(MN),NGEO(MN) =
- 0366 1045 FORMAT(T22413,T29,F10.4+T41+,F12.4,756,13,768,13) :
- 0c67 WRITEL6T6)
- 3068 76 FCORMAT('1%////7/T15,*THE FOLLOWING LOADS WERE INPUT*//T15,°Pl,SVsNV —.
- 1 ARE IN UNITS CF LBS.'/T15,*TlySMy,WN ARE IN UNITS OF IN.-LB.'//T15 .
, - 2:°SUPPORT__LOAD CASE Pl 3 ) N £
) - L 3 Sn : WM i o - N
- 0069 cn 83 1=1,NSuP -
b 0279 Co 78 J=1,M.C .
N 0371 78 WRITE(6, 77)1..1,01(!..”,svn..n.uvu.J).Tuhu.sml.J),unu'J) -
-7 0972 77 FORMAT(T18,13,T27,13,T35,F10.2sT4T74F10e2+T59,F10.2,T71+F10.2,T83,F oN-
- 112,2:795.F17.2) -
Fchuntiitate il L R i R T v e e o T O R
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FORTRAN IV G LEVEL 21 MAIN DATE = 76140 08/49/30 PAGE 0003
cor3 80 CCATINUE
{G__’g C ox%x RECAD LCALC CASE CCONBINATICON DATA AND LIMIT CONDLIIONS ’
: C #e* NCTE - — LIMIT CONCITION | = DESIGN,NDRMAL, AND UPSET LIMITS AR
J C s LIMIT CONCITION 2 = RESTRAINT OF FREE END DISPLACEMENTS .
. £ 22 LIMIY CCONOITICN 3 = EMERGENCY._ CCNDLITLICNS . .
C e3¢ LIMIT CONCITION & = FAULTED CONDITIONS N
. c . . "
b 0934 CC 203 I=1,103 AN :
: oo7s co 212 J=1,1¢ ' - N :
0376 CP1(1+J)=042 . ‘ .
L Cco1T CSvil,1)=9.2 g
" ca78 CHV(14d)=000 N
- 0079 CT1(1,J)=3.D .
Go8c _Ch¥(L,J0=0.0 N
soel CSMIT4d)=5.3 i
a582 £o 1037 P=1,4 ™
. €223 TENS.(Ledal)=5a0 ,
’ coee SVS(I,J.¥)=2,0 .
; €385 WVS(1,J,%)=0,0 u
i' 0586 COMPSiIedoML=0.0 .
B 0UEY PENDSI1,3,¥)=0.0 .
. coBE 1337 SENCWIL.d,M)=0.0 i
* D223 210 CONIINUE_ -
K 3530 200 CONTINUE .
» 6est WRITEL6,271) p
6352 7“1>FBRNAT('1’le/llS._LLMBlNEB_LnAn_DAIA_EDLLoas'I) R !
- 2393 ~p P EAT (5481)NCOM .
T €094 81 FGRYATI719) B
L G.1S5 LCC 92 1=1.ACCH
i GRET —~——PEAGIS.81) 1LCINCL/NC2,NC3,NCayNCS
N 0n67 IFI{NC1.EC.D) GO TO 153 :
i 2256 =802 _ .
b -1 catL LCCUPL,SVIiMV,T1oSKyWMCPLCSVoCHY,CTLaCSH,CHMK L I) e
WI c1o9 IFINCZ.EC.Q)CO TC 160 : 1.
b c1cl __K=hC2 i -
g-( c152 CALL ACDU(PY,SYsWV,T1,SM,WM,CP1,CSV,CHY,CT1,CSKyCWM,K, 1) -
g"i 0123 IFINC3.EC.UIGC TC 169 e
Yl 06 ¥=hC3. -
i‘l 5135 .- CALL ACCtP1,SV,HV,T1,S5M,WM,CP1,CSV,CHV,CT1,CSM,CWMsK,1) i
i 016 IFINCC.EQL.CIGC TC 169 ‘f -
1" 3121 K=hC&__. fog
i oL:e CALL ACCUPLySV oMV, T Sy wMeCP1,CSVoCHVLCTL CSM,CHM K, 1) -
PO I o 8o IFINCS.ECL0)6G0 TG 169 S I o
! n1la K=NCE_ -
i J111 caLL ACC(PI:S‘/vHVrTle"vH" CPLsCSVyCHVyCTL+CSMyCHM,K,I) 4
| 2112 169 £C 161 M=1,102 T .
- 21113 161 LCCENM21)=LLE i "
- 0lla CC TC 173 1l e
- c115 152 WRITE(6,151) i
- 0116 151 FCRMLT(///T15,%¢¢s ERRCR - - AT LEAST ONE LOAD_CASE MUST_SE_LISTED I
= 1 FCR EACH CCMGINATION'//)
-1 8 5 CC TC 22400 ) XY
-l 118 170 RITEL6, 171 11y LLCaNCLLNC2,NC32NCRNCS le
v o119 171 FCR¥AT(/T15,'CCYBINED LCAD SET ',I3/T1%5,'LIMIT CONDITION NUMBER IS e,
g 1%,13/715.'LOAD CASES COPBINED FOR THIS SET ARE *,513/) -
“ e123 30 CCATINUE _ i
: - i
: 1
(i ts)
- e v ey e afihasralg. ATES. Sk Vi Lo I L A R e R ST Wit Fr R N
R e — pT—r—" p
7 4 . 1 « "
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FCRTRAN IV G LEVEL 21 PAIN DATE = 76140 08/49/90 _ PAGE 0004
C C »e¢ PRINT CCMRINED LGACS
L,' L1121 »RIJE{&,181) . vl
L 0122 181 FORMAT(/TL5,*THE FCLLCWING TABLE LISTS THE CCKBINED LOADS'//T15,°'S ‘ IR
i . 1UPPORT  CCMBINATICN el sv Wy n .
2 S~ ML/ )
, 2123 CO 224 I=1,MSUP
i 0124 CO 273 J=1,NCOM
‘ 3125 233 _WRITE(642020 10 Sp LRI LT d)sCSVATId ) oCHYIT e} oL LU J)oLSMUL U, CHMLL .
1.0} . - - :
0126 202 FCRMAT(TI7,12,T27,13,737,F10.3,T49,F10.3,T61+F10.3,T73,F10.3,T85,F
113.3,T97,£10.3) : :
0127 2G4 CCATINUE o
€ s%¢ CALCULATE LINMIT FACTCRS
L o128 £0_215..1=1.5 g
c129 FAC(T,1)=1.0 . "
0132 FAC(1,2)=3,7 i
2131 FACL1,31=1,311 -
e 0132 FT1=2.62%SY{1) 5
S 5133 . FT2=0,53¢S0(1) . .
. c134 IFIFTLLE.FT206R I8 212 - ... _ . . -
) e 2135 FT=ET12 -
'T] o 3136 GO TG 213 ’ : !
b 5121y 212 FT=FT1..._ N
! " 0138 213 FF1=1.29SY(1)/FT -
~ |-l o139 FF2=3.T#SULTI/FT ;
: - 2142 1£(FELLLELFF21_GC_TC 21 -
° 141 FAC{1,4)=FF2 - M
. o142 GG TC 215 i : .
cia3 218_FACLL,4)=FF) : - I
: 0146 . 215 CONTINUE .
- . . C %%¢ CALCULATE STRESSES . . :
“ 2145 NMCATL =2 -
) 3146 NCNT 223 : . - - - - :
.. = Sl47 . MCAT 2= : : : A '
. 2148 MENT4=D : : - -
- G149 CC 383 I=1,NSUP . ‘ -
* 3152 KK=2AT(1) ) . : S -
. 2151 KL=NCEGALL i : -
" C #&2 TEASION STRESSES ) ST
- g152 - CC 250 J=1,NCCNM ‘ . N
- 0153 - FT1=2 . £2SYAKK)D .
. 0154 FT2=045¢SUIKK) . g
. c15s IFIFT1.LE.FT2160 TO 221 . by [
< 0156 FI=F12 i o9
- G157 GG TC 222 , . Iyt
. 0158 221 FT=FT1 ) o o : e
Al g159 222 JK=ELCU)ed) : : -
: J169 FLIN= FTSFACIKK,JK) N
- 0161 TENS(1,J.3)=FLIN . : o
. - c1ez SIG=CPI( T d)/ALKRD -
. - 0163 TENS(T,J,115CP1LTLJ) A : B ) T :
- Glé64 TENS(1,4,2)=SI6G . - .o SN
8 0165 TEAS (s d28)s _SIGZELINM : : - SRR g 11 ON
“ C %%* SHEAR STRESSES . ‘
. 0166 VL IM= De&3ESY(KK) ¢FAC (KK 4 JK) :
- 0167 SVS(1,3,31=VLIM -
4.:.*‘_.(.‘_.&.\‘. ek 7;- e m e CTNA e e m bt we v s SR g eBe e pnassm e St Ay SR e ayr oA e < s o0 oo 3w s mee ot < o . e !
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e wn - _.§ FORTRAN IV G LEVEL 21 ... ) MAIN .o . DATE = _T76140 _ ..08/7649700 _ . ... .. PAGE 0005 . - .- e
(D 0168 WVS(1,Js30=VLINM
. R ('_> D169 SVSLi.J.13=CSVLlt) L2
| 3170 WVS(I,ds1)=CHVIILY) ;
K 0171 SVStI,4,2)=CSVII,J)/A(KL) ’
N 01212 RVS LYo Je2)=CHVII .J)LALKL] .
. o173 SVS{1,Jds4)= SVSCI,J,2)/VLIN :
al174 WVS({TeJ54) = WVS{I,Je2)/VLIN \ .
. L _#%% PENCING STRESSES_ .
: . 6175 - BLIMS=0.60%SY(KK)#FAC(KK,JK) . . ] - A :
0176 BLIMRN=0,758SY (KK)SFACIKK,JK) ) e : S c N
cl11r CEACS(L,Js3)=BLIMS -
_ o17e BENCW{I4+Jy3)=BLIMW M
3179 HENDS{I4J91)=CSMIL,J) .
2182 BENDR (L, Je1)=CNMIL,J) N
0181 EENCS(1;:J+2)=CSMUT,J)/2S(KL) N
o1e2 DENCS{I,J94)=BENCS{1+J+2)/BLIMS N
. d 0183 BENDWLT 3 Js232CWN (Lo JILIHIRL) -
. " 0184 EENCH (T4 Je4)=EENCH(T9Je2)/BLIMK :
M ' C ¢¢+ CCMPRESSIVE STRESSES :
- 018s CCVPSLL,de1)=CRLLL, 2 .
t o1e6 COMPSIT1,J,2)=CPLII,J)}/7ALKL) -
Q@ d1e7 CSC= SCRT(2. =PI##2.*E(KK))/SY(KK)) .
Q188 XX=SKL1)2SULLLYZRWAKLY B
. 0189 IFIXX.LT.CSCIGO TO 250 -
: ¥ 8190 FA=(12.5P1#¢2,2E(KK))/(23,4XXe%2,) -
L 2191 6O _TC 260 o
: 2152 25C FNUVM = (1.0 —(XX2#2./12.%CSC*%2.)))%Sr(KK) "
» 0193 CENDY = (54/3.) 4 {3.%XX/18.50SC)) - IXX##3,/(8,%CSC**3,)) .
%194 _EA=_FNUM/DENOM ®
. £165 260 CCMPS(LysJe3)= FA*FACIKK,JK) . -
| 0165 CCVPSIT,J,60= COMPSII,J+21/7CCHPS(TYJd,3) .
- G157 TELCOMPS L, a4)llE.Ca15) GO_I0 265 L
ciss FCAT1=MCAT141 !
. = 0153 NCAT(PCNTL,1)=1 N
» 020 ACNI(MENTS . 2) = .
- 021 265 CCATINGE -
0272 IFLJK.NEL4) GO TG 270 :
02113 PCR= _(PI222.2ELKKIXALKL ) &SK(LISRRIKLYI=*2, 1/SLLTL**2, -
02046 QAT= CPi(l,J)/PCR -
! c2:5 IF{RAT,LE.3.67) GC TC 270 N
. 0276 YCAT2=MCAL2+L: .
: 0207 ACNT2(FCNT2)=] ¢
" 0263 273 CONTINUE o -
C ¢3¢ CCMBINED SYRESS - CCMPRESSIVE N )
C #o¢ ECULATICN 21 TEST uy
2239 IF(CC¥PS{I+Js0).LE.Q.15) GO TO 289 o
: C_3#¢ CALCLLATE_EN.19 AND_21 . .
- 2210 FPES=({12,*P 1222 ,3E(KK)) /{23, #(SK{1)*SL(1)/RS(KL))*%2,)) s
: 1 *FACIKK,JK) N
. - 0211 EPEN=1(12. 2P 1292 £E(KK1LL123 £ (SKUL#SL ULLZRNAKLI) %24 1) “! g~
: 1L *FACIKK,JK) .
- 0212 IF(NCMIT)L EC.1IGC TO 274 -
0213 JEANCH( [).EC.2)6C_TQ 215 1N
i €214 WRITELE, 2711 z_;cj
! 5215 271 FORMAT(/T15,*AN INCCRRECT OPTION NUMBER FOR C SUB M WAS ENTERED IN i
: JLOSUPRCRT Y, ISS) . . IR
i
LT e
i 2
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FORTRAN IV G LEVEL 21 FAIN DATE = 76140 08769700 PAGE 0006
. G21€ €G TC 20209
AN £2iL 274 CY=D £S5 P VA
: c21e €C TC 276 " IR
' C ®#2 NCTE - IN THE FCLLCWING EQUATION FOR CM THE 2ND TERM IS + BECAUSE :
, c A_SIMPLE .FLAT BAR IS ASSUMED _TO HAME A_SINGLE CURVATURE_AS..THE
. c FIRST SUCKLING MCOE
: 0219 275 R1=CwMIT,31/CSPIT,J) . :
: n22s R2=1./RY kN HM
: 9221 IF(R1.LTLR21CO TC 277 HY
: c222 RM=R2 ;]
4223 GC..TL 218 i
c224 277 ar=Rl1 i
- G225 278 CM=0.60 ¢+ 0.408RM [
" 2226 276 T219.01,J)=CMN#BSENDNLT, 052} /1 (1.=LCOYPSLL,J,2) /FPENI )*#BENS NI Iy403)) |-
: 2227 TI1QU1, 1V=Cv4RINCST T, 5,23/ ({ 1em(COMPSIT,J,2) /FPES) I#BENDS(I+Js3)) i
Tiis TF(CCMPS(1,3,6).LEa1.0)6C TO 3051 i
K Giz9 1219(1,J3=COMPS(Ladetl L
' 0234 T319¢1,J1=CONPS{I.d,4) i
3051 TIGCHT1,d)=COMPSII4Js4)4T219(1,J)4T319(1,J) i

1125 (LaJ)sCOMPSLEvda2)200.608SY(KK) )

T2CC(T,J)=T1223(1,JI+BENDW (T4 Jy4) +BENDS(I,J44)
TCTC(1,J)=10C¢30000.
IFLY36C 11,0004 1.04CRaT20CH1,02.6G721.0) GO JO 229

GC TC 235
279 FINTZ=MOINT3+1
NCY3(MCNT3I=L.

GC TC 285

RN B RS

FER TN AN 3R 28 SE )

C 93 CQUATICH 21
02440 280 TCIC(1.J)= COMPSIUIsJs4) ¢ BENDWLI,Jd.4) + BENDS{1..1.4%}
G241 IF(TCTC(I,J).LELL1.D) GO YO 285 H
0242 MCNT3=MCNT 341
0243 NCI3(NMCNT3)=1
. C o#s%  CCMBINED STRESS-TENSICN L -
0244 285 TI2OT(T,J)=TENS(1,J,21/12.60%SY(RX)) ' . - .o .
0245 TCTTAL, J)=T120T (Lo J ) +BENDH(L 0, 41 4BENDS(] 054} -
246 IFITCTTIT,0).LEL.L42)GG TO 29)
G247 MCNT4=PONTG+]
0248 NCT&(MCNTA)=T
0249 290 CCATINUE
0253 300 COATINUE :
C #ss  ENC _CE_CURRENTLY PRCGRAMMED CALCULAYIONS
C ¢*2 BEGIN FINAL PRINT SECTION

Q251 335 CSL=1.%
0252 FRITE(6326)
3253 3)6 FORMAT('1*////T15.,'THE LIMIT FACTORS USED IN THE CALCULATIONS FOLL

1CW*//T15,THERE ARE FOUR LIMIT CONDITIONS PROGRAMED:'//T20.'l. OE

2SIGN,NCRMAL, AND _UPSET CCNDJTIONS?'/Y2),%2, RESIRAINT OF FREE _END_O

3ISPLACERENTS®/T20,%3, EKERGENCY CONCITIONS'/T20,'4, FAULTED COND

4ITIONS®/7/7/T15,*MATERTAL LIMIT CONDITION FACTOR'/)
0254 £0_310 (=1,N
0255 CC 307 J=1,4
0256 307 WRITE(6,308)1,J,FAC(I,J)
0251 308 EORMAT(T17,13,732,13,142,F10,4)
G258 313 CONTINUE
6259 311 FORMAT(/T15,*NCTE - CLS = COMBINCSD LOAD SET*/V22,'LOADS ARE IN UNI

13¥S CF LBe EXCEPT WHEN TABLE IS FOR_BENDING VALUES, THEN IN.-LB.'/

[ ——— a ea Tam Cee . - g~ v = - - e omimm e e - - - PR B i T




el 'd
) FORTRAN IV G LEVEL 21 HAIN DATE = 76140 08749700 PAGE 0007
L (:) o T ‘ztzz.-sraesses AND LIMITS ARE IN PST.%///T1S, SUPPORT CLS LOAD !
X . ’0_> SIRESS. LIMLT RATIC e LS )‘\
1 €260 312 FORMAT(T18,13,724,13,729,F1063+T41,F10.34T53,F10.3sT65,F19.4) };
' 0261 WRITE(6,313) :
' 0262 313_ECRMATL1////T1S, ! THE EQLLOWING TABLE LISTS_TENSLON STRESS VALUES .
17) :
0263 WRITE(6,311) :
. 0264 _C£G.315 I=1,NSUP < '
‘ 0265 LC 316 J=1,NCON . '
. 02¢6 316 WRITE(6,312) 14 (TENS{TsJsM)oM=1,4) ™ .
. 02481 315 _CONT.INUE. .
i 0268 wWRITE(6,317) "
- €265 3317 FORMAT('1'///7/T15,°THE FOLLOWING TABLE LISTS SHEAR STRESSES DUE TO .
: 1 .LCACS_IN THE_CIRECTICN.GE THE WEAK _BENDING.AXIS/) -
¢2713 WRITE(6,311) -
0271 CC 323 I=1,NSUP .
" 62122 £G_ 321 _J=1,NCOM B
" 0213 321 WRITE(64312)1,Jo(WVS(IgJsM), M=1,4) .
) : 0274 320 CONTINUE .
“t 0215 WRITE(64+323) . 5
L] " $276 323 FORMBTI41%////T15,' THE FCLLGWING TABLE LISTS SHEAR STRESSES DUE T0 I
-~ ’ 1 LCACS IN THE DIRECTION CF THE STRONG BENDING AXIS*®/) i
o r - 0211 WRILE(6,311) !.
: c21€ £O 330 1=1,NSUP P’
- 3279 £C 329 J=1,NCCV A
- G220 329 WRITE(£:312)1,0,1SVS{LadaM), M31,4) -
: g2el 33C COATINUZ -
-1 022 WRITE(6,231)
| 4283 333} FORMAT('1%////115, % THE ECLICRING TABLE LISTS COMPRESSIVE STRESSES'_ __  _ __ _ i
. 171
i G284 *RITE(5,311) .
‘§ (235 CC.347 1=1,.85Up .
" 0286 CC 329 3=1,NCOM
- 3287 339 WRITE(6+212)0,Js (COMPSIT,J,M)yM=1,4) "
1 C288 343 CONTINUE -
’ i 0289 IF(MCNTIL.EC. OG0 TC 356 |«
" 32992 WRITE(S,3641)IMCNTL |
a5 U291 341 FCRMATY, /TS5, THEE _CCMPRESSIVE_STREST RATIO._LS_GREATER _THAN_2.15° . ——— o
P 1,14,' TI¥ES, THE SUPPCRYS BAREzY//) .
i 9252 WRITE(E:1242) (NCNT(T41),1=1,MCNT1} . i
e €253 342 FORMEATLTR25,1015) i
€254 350 IF(MCNT2.EC.v)G0 TG 360 N
| 5295 WRITE(6,351)FCNT2 N
|‘ 1236 3350 FCRMAYAL//L//T15, 2 THE AXTAL_COMPRESSIVE LOAD ZXCEEDS Q.67*CRITICAL 8 e
i~ ILCKLING LGACY,14,* TIMES. THE SUPPORIS ARE:'/) -
i- 2257 WRITELE+342V INCNT201) 4121, 4CNT2) i
. w298 36 _WRITE(5.341) .
5 3265 36. FCHMAT{'1¢///7/715,*THE FOLLOWING TABLE LISTS BENDING STRESSES DUE 1
LTC MCMENTS AGCUT THE WEAK AX1S?'/) ’;
. - 03723 WRITE(E,311) .
. . - e3cl £C 372 I=1,NSUP i
N 03:2 £C 3£9 J=1,NCOM i
0323 369 HWRITE[62312) 0, (BERCHIL M) s M21440 .
i €3J4 370 CONTINUE i
1 €235 WRITEL6,3T1) i
-\ 336 3TV _ECRUATL* 12/ /L7415, THE FCLLOWING TABLE L1SYS_BENDING_STRESSES_DUE b
N i
i
{ ., " P L4 <

.._.4......_..

92 f417u11
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‘ FORTRAN IV G LEVEL 21 MAIN : DATE = 76140 08/49/00 PAGE 0008 : o
O | : 170 MCVMENTS ABOUT THE STRONG AXIS*/) J
A 0332 . WRITELSHS-311Y . .
Lo b NN
i €338 €O 380 I=1,NSUP Ve
A 0339 LG 379 J=1,NCOM N
it 0312 379 RRITEL6,3120L0JatBENCSLIcdeM) M2l,b) :
e 3311 320 CONTINUE .
|-| 0312 381 FCRMAT(///T15,'SUPPCRT CLS TERM 1 TERM 2 TERK 3 .
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LEGIBILITY NOTICE

A major purpose of the Technical Infor-
mation Center is to provide the broadest
possible dissemination of information con-
tained in DOE’s Research and Develop-
ment Reports to business, industry, the
academic community, and federal, state,
and local governments. Non-DOE originated
information is also disseminated by the
Technical Information Center to support
ongoing DOE programs.

Although large portions of this report
are not reproducible, it is being made avail-
able only in paper copy form tc facilitate
the availability of those parts of the docu-
ment which are legible. Copies may be
obtained from the National Technical Infor-
mation Service. Authorized recipients may
obtain a copy directly from the Department
of Energy’s Technical Information Center.
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