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~ABSTRACT

This report presents tﬁe ana]ysis of the LOFT pressurizgr spray
and surge nozzles to include a 450°F steﬁ thermal transient. Pre-
vious analysis performed undér gubcontraét by Basic Techno1ogy In-
corporated was uti]ized where app]icabje,“The SAASIII.fjnite eTement
compdter program was QSed to determine stress distributions in the
nozzles due to the step transient. Computer resulté were then incor-
porated in the necessary'additional ca]cU]étions to ascerﬁéin that
stress limitations wefe notAexéeeded. The results of the analysis
described in this'reboft indicate that both the spray and surge nozzles

~will be within stress al]owab]es prescribed by subsubarticle NB-3220
of the 1974 edition of the ASME Boiler and Pressure Vessel Code when
subjected to current]y known design, normal operating, upset, emergency,

and faulted condition loads.
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1.0 INTRODUCTION

The currently-planned low power physics tests wii] result in an
additional thefma] transient being épp]ied to the LOFT pfessurizer
spray and surge nozzles. This report describes the’reanalysis of these
nozzles to 1hc1qde the effects of this 450°F thermal step transient.

The spray and surge nozzle configurations shown in Aerojet Nuclear
. Company (ANC) drawing 204240, Revision C;(l) were analyzed by Basic
Technology Incorporated (BTI)(Z). The overall configuratiofis of these
nozzles are shown in Figures 1 and 2. The reference 1 drawing shows
additiona]‘detai].

Section III, Subsection NB(3) of the ASME Boiler and Pressure
Veésel Code (hereafter referred to as "The Code") was used to define
- structural adeqpacy criteria. Design, normal operating, upset, -
emergency, and féu]ted conditions were considered in thié analysis.

As described in Section 2.0, the SAAS III computer prégram was hsed to
analyze both nozzles for the 450°F step transient. The result of the

SAAS III analysis were then combined with the BTI results to calculate

new cumulative usage factor§. besign conditions were specified to

be P = 2500 psi and T = 683°F; while operating conditions were P = 2250 psi
and T = 653°F. The spray nozzle is constructed of inconel (SB-~167).

The surge nozzle piping conﬁection and thermal liner materials are

inconel (SB-167), while the remainder of the surge nozzle is Conétructed
6f carbon steel (SA-105, GR II). A complete tabulation of the material
properties used in this additional analysis is shown in Section 2.2.

It should be noted that the finite element models used in this
analysis were developed by D. H. VanHaaften of the Thermal Analysis
Branch in conjunction with the analysis reported in Reference 5.

The SAAS III computer run of the spray nozzle was completed by
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LOFT Pressurizer Spray Nozzle
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Mr. J. W. Muffett. Al11 other original analysis shown in this report

was completed by the author.

2.0 ANALYSIS

The following subsections describe all phases of the~adaitional
analysis performed on the LOFT pressurizer spray and surge nozzles.
As previously noted, results from the BTI(Z) analysis were used in

conjunction with the additional analysis.

2.1 Structural Adequacy Criteria

| Paragraph NB—3221(3)Adef1nes stress intensity Iimits for
design coﬁditions of Class 1 compohents. Pafagfaphs NB-3222,
NB-3223, NB-3224, and NB-3225 define stress limits for normal
operating, upset, emergency, and faulted conditions respectively.
These guidelines were followed throughout the additional spray
and surge nozzle analysis shown in this report.

2.2 Material Properties and Allowables

"~ A1l material properties ‘and allowable SM values ised 1in the
additional analysis of the spray and surge nozzles are shown in
Table I. - o '

2.3 ASME Code Analysis |

2:3.1: Design Conditions

-

Design conditions for the spray and surge nozzles
.are P = 2500 psi and T = 683°F. Paragraph NB-3221(3)_was
used to define structural adequacy criteria for both items.
Any design condition calculations not previously cdmp]eted
in the BTI ana]yéis are shown in Abpendices A and B for the
spray_and surge nozzles, respectively.

2.3.2 Normal Conditions

.The majority of the additional analysis necessitated

4



TapLe |
urce Nozzg MATER/IAL PRorsrTics

LOFT Serav anp S

-

“ TEMPERATURE~F
MATERIAL PROPERTY | /00 | 200 | 400 | 600 | ese | 700
1 Stamwiess SrEEL E 282 277 |2¢.6 |2559 | 251 |24.,8
( SA-182, F3lLL) - A 12/ | 9.34 |9.59 |9.82 | 9.87 | 993
Sy 250 (241 (17,2 | 1859 | /46 |/93
Sm /1616 | /0.6 |/5s5 |13.5 | /3.2 | /2.8
INCONEL (58-/67) E 3.5 |30.9 | 30.0 |292 |28.9 |28.6
A 7-2 74 | 27 7.9 7.95 | a.00
Sy z2s.0 | 23.0 | 210 /9.8 /9.7 | 127
| Su e | 166 | /6.6 | 166 | 166 | /6
CARRBON STse£L E 27.8 [27.7 |z7.0 |25.7 | 2525|298
(Alos GRI) X 6.13 | 6-38 6.82 | 7.23 | 7.33 | 7.49
- | Sy 3.0 | 32.8 |30.8 |26.6 |2¢.7 | z559
| S | 23.3 | 2/9 |20.6 |/7.8 |17.4 | 123
(ug\r;‘:'ro MODEL GAP dE\ e " o “ o9 7”9
o 0.0 0.0 0.0 0.0 0.0 0.0
BETWEEN SURGE NOZZLE | | 0.0 ©.0 0.0 0.0 0.0 o.0
AND THERMAL SKIELD) |  Sm- .o lo.o | o0.0 0.0 0.0 0.0
NoTE - UN\TS ARE: £~ 1c°PsT , A~ T T WAL LN Sy~ KSIT , S~ Ks:

g¢ wni1dll
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by the adnition of the 450°F thermal step transient involved
fatigue 1ife calculations considering all transient load
cases which ére 11ké1y to occur during normal operating
conditions. Paragraph NB-3222(3) was used to define stress
limits for all normal operating condition stress categories
and to define the procedure for cyé]ic analysis. The SAAS II1
finite element computer program was used with the results of‘ ’
the thermal analysis reported in Reference 5 to calcu]ate the
‘stress distribution in the ﬁpray and surge nozzles due to
the 450°F step transient.

Simplified plots nf the finite element mesh used for
each of the spray and surge nozzles are-ﬁhown in Figures 3
and 4. ‘ _
| The reader may refer to Appendices A and B (Spray and
Surge Nozzle Calculations, respectively) for more detailed .
information concerning node and element numbering and other
pertinent calculations. SAAS III spray nozzle output is
shown in Appendix C, while a microfiche copy of the surge
nozzle output is included in Appendix E. Results of the
SAAS III analysis were used to ascértain that all norma]l
condition stress requirements were satisfied. The computer
program INTENS was used toc calculate alternating stress’
intensities for all transient load set combinations as required
for the cyclic analysis. Cumulative usage factors were .
calcu]atéd for each nozzle. As previovsly stated, caléu]ations
performed for the_spray and’Surge nozzles, including the
INTENS program output, are shown in Appendices A and B
respectively. A complete 1isting of the INTENS computer
program is shown in Appendix D. A microfiche copy 6f SAAS III

6
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- may be found in Appendix E. : :
7 2.3.3: Emérgéncy Conditions

Paragfaph NB-3224(3) defines stress limits to be used
in the anajysis of emergency conditions. Safe shutdown
earthquake (SSE) loads were the only additional emergency
condit{on loads considered. Al1 calculations necessary for
thé satisfaction of stress limits in this section are shown

in Apbendices A and B for the spray and surge nozzles respectively.

2.3.4 Faulted Conditions
.f Paragraph NB-3225(3) defines stress limits and allow-
éb]e procedures to be used in the analygis of faulted conditions.
ALbss‘Qf Coolant.Accident (LOCA)'p]us SSE loads were considered
to be faulted condition loads. Since LOCA'loads were not
reportgd in Reference 2 for the spray nazzle, Loss of Coolant
Experiment (LOCE) loads were assumed to be equ1§a1ent to LOCA
loads for analysis purposes. Thus, LOCE plus SSE loads were
used for faulted conditions on the spray nozz]e; Reference
6 is an example of previous piping analysis that has shown
this procedure to be acceptable. Al] faulted conditfon
calculations necessary for the satjsfaction-of.stress limits
are shown in Appendices A and B for the spray and suﬁge
nozz]eslrespectiver.
3.0 RESULTS ‘
~ The results of the analysis described in the preceeding pages
shows that both fhe spray and surge nozzles are within allowable stress
1imits prescribed by the ASME code. Maximum stresses.for the various
operating conditions are summarizeq in Table 2. As can be seen from

the table, the primary plus secdndary stresses were ébové the allowable
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STRESS OSumMMARY

NOZZLE | CONDITION STRESS CATEGORY STRESS LIMIT
| SPRAY__|DESIGN GENERAL PRIMARY MEMERANE |5,215 |Sw= 13,200
SURGE | DESIGN l l I 7,28 |Sm= 16,600
NORMAL &§ _ '
SPRAY UPSET PRIMARY + SECONDARY 40,875 |35m= 39,600
NORMAL l | \l
SURGE [§ UPSET 8s, /00 |364:49,800
SPRAY |EMERGENCY | cENERAL PRIMARY MeMBRANE | 1,779 1:2Sw=15 340
SURGE [EMERGENCY | l \ ' { 580 1.25%=19,920
SPRAY | FAULTED l ' l 2,70/ 24954°31,680
SURGE | FAULTED l ( * 8,50  |24§,239,840

NOTE - STRESSES AND LIMITS N PSI

8¢ woTTALY
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-~

limits for both nozzles for normal operating and upset conditions.
As shown in Appendices A.and B, a simp]ified‘e]astic-plastic analysis
was performed to show that both nozzles comply with code requirements.

The normal and upset condition eyclic analysis yielded the foilowing

results: ' '
Noiz]e . Cumulative  Limit
o Usage Factor
Spray 0.0027 1.0 '
Surge 0.6095 . 1.0

4.0 CONCLUSIONS |
The LOFT pressurizer spray and surge nozz1es have been reana]yzfd
to include the effects of a 450°F step thermal transient. From the
analysis presented above it can be concluded that both the spray and

surge nozzles will comply with ai] requirements as set forth in

subarticle NB-3220 of‘the ASME code.
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- APPENDIX A

SPRAY NOZZLE CALCULATIONS
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MODEL ) /NCTLUDING THE AODE AND ELEMENT NUMBERING

ScHEME, 1S SHOwWAN IN SEVERAL S ECTIONS I
Fieure A/l , PAces A-N9. Twse mEEA oF
INTEREST /N THIS /MODEL INCLUDES ELEMENTS
120 = /27, 146, 147,/66, AND /67. T HE STEESS
QOMPON ENTS THROUGH THIS SEfc7/0N ARE PlLoTreED
AND LINEARI\ZED AS oS~Hownw A Fileures A2-
As-') PAGES A 1o - AIB, 1

T HE  PRiMARY PLdS SEcoNMDARY MAXMUM

MAY Now BE CALCULATED WS/ING THMHE FOLLOWING

i
|
.
t
i

| STRESS
oM PONERTS

INSIDE
- . LINEARIZED STRESS COMPONENTS |
T RANSIENT - . ( KsI1)

| ' Ix 9y % Ty

 DEADWEIG KT S o 263 o -. 349
Power Reusr OFP. /.52 . -.36% |
PR § SaFreryYy OR 2.74 .8727 |
 STERADY STHTE | . 2.29 ‘ -.260 |
SPRAY OPERAT/NG | . 130 : C=-.120 |
LOCE - /95 s£c. ~3.93 .95 | ~9.57 -
 LocE — S§ sec. ~-3.5 - 8. /4 , 90 - ¥ '
| STEP LOAD RETECTION ~4.42 | -~ .2 8.07 5P ,
[LoSsS OF S\ TE POWER | -4.32 - .20 7.79 .87 l
TRERT- WP (2=8wWe-NoPees.) | -/ 22 ¢.89 le.s7 | .sz |
 WENT-UP (3. 356 e + O Pres,) | - 4.82 o. 05~ /8. 28 .85 |
Cooy Down (47 HB | Ro. PREs) | - 2.9/ S7 7Y 1R.97 42 |
‘ccoL Down (1L83ne + o Pres) | - ¥.92 2.22" | /4.88 .71

{
i

4S0°F STEP _ (2.4 6.4 |¥43.3 ~2.8
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LINEAR\ZED STrREss ComMPONENT S

Ay

TRANS IENT ( KsI)
Cx %X - Ty
Depo weiawnT = . 876 o -
Power KeELer OP, 4.0 /.06
PR.E Sarery Op. 1. 99 2.58
STERDY STATE .85 B a
SPRAY Op, .39 .36
LOCE - /95 S&C 2./6 4.48 §.34 - r.0/
LOCE — s§ SE<. .45 4.38 3. 89 =73
STep LOAD WREIECTION 8.49 -1.86 2.5¢ ~.08 |
Loss oF Sirs Powen 8.22 -(.8/ 2. 98 -.02 |
WERT - UP (333uwe , No PrREs) | ,2.37 - 4.2 - o5 3
wewr- uP (3.358 WR + OF. Pres) /4.09 ~4.69 /.63 37
CoonDownN (47 HR |, No Pees.) 72.3/ -3 8% 2.9Y .30
CeooLdown (11834 +Op Plees.) | /2.2 -3.57 2.36 .33
4SO°E Step . - 4.2 ~22.5 ~ /.08

For 7THIS S¢(THATION, THE TRIAXIAL PRINCIPAL
STRESS ERUATION <AN BE WERITTEN AS:
— (oxton e ) &% + (&Foy + oy % +

o* e

- (0,07

THE SOLUTION OF 7THM/IS E£QRUATION YIEws 7THE
PRINC ) PAL STRESsSeEs., Usine THE corPoNERNTS
oF STRESS LISTED N 7THE Two PEEviowS
TABLES, MAX/MUM PRIMARY PLuS SECONDARY
STERESS INTENS I TY AT THE INSIDE m#gwD
OUTSIDE SURFACES WAS CALculATED., MRX/MaM
PRIMAEY PLUS SECoNDARY STRESS

THE INS)DE SUEFACE OCCURS
TRANSIERNT AND TaE Powesr RELEF AND SareTy OPFE A7/06

TRANSIENT ARE PARED. \ we MAXI MU M PE/AMARY Plus

SECONDARY STRESS
OCccURS WHEN THE /SO °F S7TEP TRANSIENT AND

e LocE (\as s&.) TRANSIENT ARE PA/RED,
Y= PRINC\PAL STRESSES FoR 7RLESE <ASES
ARE AS Fouows

AaiX =
"‘0171\\ = o

INTENS ITY RANGE AT
WHREN THE 452°F STEP

INTENS ITY RANGE AT THE OUTS /I DE suzrncﬁ'



LTR1.44 3g iadtrg

— |

LNS\wDE
= oy = 3.32 &SI
e B =rguie) ST
ag = —43.3 KsT
. OWTSIDE !
o= 279, % KST
o = 8.8 Ksr |
O3 = —-3.9¢Y A&sr |
l\'\'\ks) W PMIAX,r1ar PRIFIAR Y PLUS SECONDARY |
STRE SS  INTENS|ITY OF l-433+ 24 | = «0.9 wsr

Occuprs Q7 7HF Ws/DE SURFACE. For SHAIFZ
F3/bL , STA/NLESS STEEL AT &e30° (Tep=653F),
TRE S VeaLus /s 3.2 AKSr. TwHe PerRey

PLuS SEcoNPARY L(fM17 1S SSp y LS

SO = 3(-3.’2_) = 89 . &6 KST

R EXC.EED STRESS LIMIT
i
Sives 7HE 3Spy  LirmiT 1S ERCEEDED, A |
SIMPL] FIED ELAS7T/Cc — P ASTIC ANRLYS/S W)Ll |
BE PIER FooA1ED IN AccoPrrnce wiTHH SUS PREAGEAFH
B> B2 28,.3 lo c HiEck PRIATARY PLUS SECOVDAZY
MINUS THEEMAL BENDING S7TRESS INTENS/TY, Flauses
AN2— As ARPs USED. [ AL LINEARIZED STEESS |
COMPONENTS AM/A/uS THERAIAL TBEND NG ARE !
* o % &y o -4 e
®  4so® sTeP ?.80 IS /0. 40 -/.93
@ PRESAFETY OP o 2.74 .o . 88
O -@ 2.80 =L6% /0. Y0, = 2. 8.

SUBSTITUTING THE STRESS COMFPONENT RANGES

ABOUE INTO THE PREVIOUSLY SHoOWN TR IAXIAL ‘
STRESS EQURYTION RIELDS THE FOLLowING |
PRINCIPRL S ESSES «uPornw SoLwuTioN ! !
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07-: -2. 35
o = 9.53 ;
g = /.3 I

T HiS YIELDS A STEESS INTENSITY oF /3.5 /KSI .|
THISs VALUE o©F STRESS INTENSITY (S LEss |
THAN TRE 99 , (L KsI RS LIMIT ) THUS, TRE i
REMAINDER O©OF THRE SIHMPLIF/ED £ LASTIC— PLAST/IC ,
ANVRLYS IS |IS CoMPLETED AS FoLLows ! i

m = (.7

n = .3
Sa® 40,9 KST |
3mSum = 30.7)(32) = 3.3=2 KsI

S
D A e+ EE5032

e .7 40.9 ;

=[S o+ 3353 (/03 - ¢)
- /'C” * ./O !

<% = /.10 |
‘.:—-_—:’

THus, THE ALTEBYATING STRESS +NTENSITY |
F o THIS PA/R ATUST BE AULTIPLIED B8Y /.10 |
WHEN USED (7 THE FARATIGUE CAHLCULATIONS, §
7—7//5 SATIS Fr/&s  Airl PE/IMARY PLUS SECONDARY
S7TEESS RERUIREAMENTS .

HE  FATIGUE ANALYS)S wWARAS PERPFOEMED |
/N ACCoRPDANCE W ITH SUB PARAcEAPH NB- Z222.4.
T He PERK STRESSES WUSED /N THESE CALCULATIONS
WERE AS LISTED 1IN TAE FATIGUE AANALYSIS SHowwn
N THE BT L REPORT WITH 7HE EXCEPTION OF THE
H4EOOF STEP TRANSIENT. THE PEAK STRESS VALUES
FOR THRE HSO°F =STEP TRANS|IENT WERE TARKEAN
FrorM FraurEs Az2-As , Pices AI10-A13., THe
T RANS IENTS AVALYZED AND THE PERK STBESSES
WSED ARE SHRowWN 1n TRE FTOUOWING THBELE,
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|

No.
_ TRansienT CoeLeS | (kst)|Of (ksr)| Oflkst)|TRa(ksT)
). PBwee Ketier OF 376 o Y. 835 o &
2, PR § Sarery OF 370 8.7s0 |
3, STERDY STATE FLUCTUATION /500 6.939
¢ S PERAY OP i 0. o7
S, SEIsmMrc (OoBE) /00 /: 395 i
6. LocE CHMECHAN ICAL) 2600 /.00 ;
7. 4SO°F STEFP THERMAL soo /8.0 /4.80 |(q.SO -64/0%
B. LocE (s¢ s&c.) 260 |-z.888|-6.582| /.39 o N7
7 LocsE Ligs sec) 260 -/ 197 |-6. /43 |~8.33 | .s¥9
0. STeEP LoAD KeTecrion 360 ~2.72Y . 807 | /0. quJ Yso |
I Loss ofF SITE FowER LO |-2e77 | .379 Q.02 | . ¢35
/2. HERT-UP (3.3 KR) |s00 |—.897 |6.Go¥ |/92/3 | ,609
/. HeRT -uP (r Prescunc)(3.33W) 1So0 |-3.03¢ | 4. 849 |22./32| , 89/ |
1. Henr- up (+ PeessureY 33 1) | /500 [—3,063 | 9. 899 |2/.861 | .875
Is; CoowL pown (+Pressupe) (sco0 |~2o06¥4 | 272/ 17,958 | 711 |
/6. Coorvown ( .83 He) 1500 —.620 | Y.96s | /4.98° 7T
17. CoeLDownN & 67 KB) 1$00 |—.L22 | S5.759 | /6-361 | .5¥%0 |
/8. daoLvown (.70 HR) (500 |-.598 | 5860 | 16.397 | . 547
/7. LEAK 260 -2.987 |-2.742 | 3. %0 | .289
q0., TP 10& ~2.4ySs |-2.294 | 2. 7978 .231

T HE

Hrrcier Mecwanics BeancH cormpuTET

PrROcRAM LILNTENS wWAS WSED TO cCALCcULATE

ALTER N ATING S7TRESS |INTENSITIES ol Al

FPoss 1BLE PR/BINGS oF THE TEMANSIENTS LISTED ;
ABOUE . [ HE FINAL TABLE OF OurFPuT FEom |
JHIS PROGRAM L ISTS RLTERATING STRESS INTENS/TIES |
IN DECP FRS ING oeDEXR SUCH THAT THE APPROPRIARTE
FATIGUE LIFE CURUE #HAY BE USED TO cAicucars |
ARLLOWABLE NUAMEELS OF < YCLES AND THE CUMULRTIVE
USAGE FAcCTOR Fiecure LT ~-9.2 ASs SHowdN aN |
PRAeE 159 oF sumsecrin NHA oF THe 1974 £Dirron |
oF 7MHE AS/ME cooe WAS USED TO DETEEMINE ALLOWRBLE
NUMBERS OF C YcLES. THrs curves /S REPRODWUCED N
Fleores PR, Pree AVB. Compurse PERocram INTEle

OCUWTPUT IS sSHowN O8N PAGES Ala- AY/ T |
CUMULATIVE USAGE FACToOR CALCULATION 'S SHOWAN |

oN pPRers 237 . L7 wite TE NOTFED THAT THE
CUMULATIUE WSAGE FACTOR (S o©.00%7. THIS wiee
‘MEE'T ALL FRTIGUE LIFE REQUIREMENTS.
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* % PRCGRAM ~ - INTENS - - CALCULATICN OF TRANSIENY STRESS INTENSITIES * =

NO. CF PRCBLEMS CR POINTS TC ES ANALYZEC

is

F
-
i o e e e e e . |
b
—
SO ~ SO




PRCELEINM NC. 1

NC. CF TRLNSIENTS 290

STRESS CCACENTRATICN FACTCR =
ELASTIC MCDLLUS RATIC = Ce565

* % TIANSIENY STRESS DATA = %
¥ % NLTE THAT STRESSES ARE IN KSI = %

TRANS NO. _CYCLES

SIGME X SIGHA Y SIGHA 2 CTAU XY Tau, x2 JTav Y oo
1 370 0.0 2,835 c.0 2.0 0.0 . 0.0
2 278 GG £.750 G.0 GO o .._.0.0 .. 0.0 __
3 15C90 C.0 £.534 .0 0.0 0.0 0.0
4 160CCCO C.C C.6C9 0.0 C.9 0.0 0.0
5 1co C.C 1.3%5 0.0 0.0 . 0.0 T « T « B
6 2€CG c.0 L.0%0C : 0.0 0.6 0.0 C.0
7 200 18.020 14,58C9 §5.5C¢C ~4.1G90 G.0 0.0.
8 260 -2.836 -6.582 1.39C . ... .=0.447 _ ... . ... 0.0 R o T I
3 260 -l.131 - —5.143 -8.33¢C -0.549 0.0 ¢.0
19 350 - -2.724 5507 10.295 0.450° . 0.0 0.0
11 360 - =~2.6307 0.379 9.908 - _ . . 0.435 ___ 0.0 . . .._...._..0.0.
12 15C0C -0.891 6.5604% 19.2:3 0.655 0.6 C.C
13 1500 -3.01%6 4,843 22.122 0.851 0.0 C.0
14 15C0 . -3.063 4,345 21.8¢1 ... . 0.875 0.0, _ U + I «
15 500 -3.064% 2.72i 17.958 C.711 c.0 0.0
1% 15C0 -C.£2C 4.%€5 14.980 0.479 0.0 0.0
17 1550 . -0.622 . . 5.15% . 16.361 . _.. . . 0.540 - L0.0 .. __ ___ 0.0.
18 1€C0 -D.5¢8 5.860 16.367 0.547 0.0 0.0
i9 260 . -2.9€7 -2.742 2.840 0.284 .0 C.0
20 1500666 | . —2.445% . -2.244 . 2.978 ... Q.231 . .. _... 00 .. 0O o
F
S e
~
—a
L. , A VU
. _ o~
. ‘ o
w
o . e - o)
\
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% % STRESS CCMPCNENT RANGES - NCTZ THAT 4 TRANSISMT NUMEER CF ZERO IMPLIES NULL CONDLTICNS % »

% & THESE VALUES FCUND BY SUBRTRACTING LOMPONENTS CF THE TRANSIENT PAIRS

= & NOTE THAT [F AXISYMMETRIC STRESS CAT: IS USEC-SUCH AS S4AS3 OQUTPUT-STRESS COLUMNS X,Y,2, AND XY
CORRESPCND YG R+Z,T, AND RZ STRESSES, RESPECTIVELY

TRAN. PAIR SIG X SIG Y SIG 2 TAU XY TAU XZ TAU Y2
1 0 C.0 44835 G.0 0.9 0.0 0.0
z 3 C.0 8.75%0C 0.0 G.C c.t 0.0
3 ) . 0.0 . 86.934 0.0 .0 K 0.0 . } 0.0 . __.__ N
4 o G.0 0.609 0.0 ¢.0 9.C 0.0
5 9 .0 1.395 ) 0.0 0.9 0.0
5 0 - . C.0 . 1.04C 0. ¢.C o ....0.,0 . e 000
S S 18.000 . 14.800 §9.5C0 -4.,1C0 0.0 Cc.0
8 O -2.866 -6.582 . 14350 -G 447 0.0 0.0
9 .0 -1.191 -&.143 -8.33G -0.549 . 0.0 0.0 . ... .. et —
10 0 ~2.724 6.507 10.265 C.450 c.0 0.0
1: c -2.68&7 0.379 9.5C% C.435 c.0 0.9
i2 c -0.8%% . £.6C4 19.213 T 0.669 _G.C o G0
13 0 -3.03% 4.849" 22.132 0.83 c.0 0.0
14 0 ~3.0¢3 4.849 21.861 0.875 0.0 © 0.0
1 4] ~3.C&4 S 2.721 17.65¢8 0.711 0.0 0 e
16 0 ~C.620 4,965 . 14.98G C.479% 0.0 0.0 '
17 0 -0.622 5.759 16.3¢1 C.540 C.0 .0
18 0 .-6.55§ . 5,860 . 16.397 0.3547 . C.0 . 0.0 .. - e e e
19 . © ~2.987 -2.742 3.640 0.2¢ 0.0 0.0
2C ¢ -2.445 —2.24%4 2.573 . Ce231 c.C 0.0
1 2 ¢.0 -3.9:5 . 0.0 0.0 . 0.0 000 e e e
1 3 Cc.0 -2.06%9 0.0 c.0 Cc.C 0.0
1 4 C.0 4.226 0.0 0.0 0.C 0.0
H 5 c.0 3,440 . 0.0 0.0 7.C .. 0.0 _ ... el —
1 6 0.0 3.795 C.C c.C 0.0 0.0
1 7 -18.000 -9.3945 -69.5C0 44100 0.C 0.0
1 8 2.826 L11.417 -1.3990 0.447 0.0 . . G.0 e e e
i 9 1.191 '10.978 330 " 0.549° .0 0.0
1 10 2.724 4.328 "-10.2%5 -0.450 G.C 0.0
111 2.667 4,456 -~9.509 ~-0.435 G.C 6.0 .. N - i
1 12 6.891 -1.769 ~19.213 -0.669 0.0 0.0
113 3.036 -0.01% ~22.1122 -C.891 0.0 0.0
1 l4 © . 3.063 . -0.014 -21.861 . ~0.875 C0.C. . 0.0 N e e
115 3.0¢4 2.114 -17.958 -0.711 .0 0.0
L i6 0.620 ~0.130 ~14.9350 t . ~0.479 . G.0 0.0"
1 17 “0.622 -0.92¢4 ~16.361 ~C0.540 C.C . . C.0
113 0.598 -1.02% ~-1£.397 -0.547 G.0 c.0
119 2.987 7.577 ~3.840 -0.284 6.0 0.0
1. 29 2.445 7.079 -2.978 -C.231 Cc.0 0.0 - - I
2 3 G.0 1.2816 o 0.0 c.< .0 0.0
2 4 0.0 8.141 . C.0 0.0 0.C | 0.0
2 S 0.0 7.355 . c.C .G . G.C 0.0 . —_
2 s 0.0 7.710 0.C 0.0 C.0 0.0
2 7 -18.0CC -6.050 -£9.500 4.:00 0.C ¢.0
2 8 2.8¢8¢ .. 15,332 ~-1.390 Cet0s7 .. 0.0 6.0 .. - e e
2 s 1.191 14.893 8.370 - C.549 0.0 0.0 ’
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STRESS CCMPCNENT RANGES - NOTE THAT A TRANSIENT NUMESR OF ZERC IMPLIES NULL CONDITIONS # =

ThESE

If

AXISYMME

SIC X

<724
2.5¢17
3.851
2.026
3.0&3
3.0¢64

C.620°

C.822
G.5¢68
2.987
2“*“‘!5
0.C
C.0
0.0

. —18.CCO

T -ig.00c0

2.886
1.191
2.724
2.687
0.891
3.026
2.063
3.0€6%
0.620
0.622
04598
2.987
2.445
0.0
0.0

-18.000

2.886

1,191
2.724%
2.6¢7
0.891
3'036
3.0&3
3.0¢e4
U.620
0.622
0.59¢8
2.987
2.445
0.0

TRIC STRES
ANC RZ STR

mnown

SIG v

NI

.
2O OVONLOG O =0N
NP D DN OO

—
NNWWWN W

16.594
84325
5.539
5.894%

=T.888

13.516

13.077
6.427
6.555
0.330
2.085
2.085

4.213
1.9€9
1.175
1.074
$.676

.278
-G.786

. =0.431
-14.191
7.191

6.752
0.102
0.239

-5.995

-4.240

4,240

-2.112

~4.356

- ~5.150

-5.251
3.351
2.353
0.355

~13.405

N O 4= N O ke O W

iS Ustco

RESPECY

~10.235
~9.G639 |
-1%.,213
-22.1322
-21.881
-17.558
-145,880
-1é03560
~16.397
-3.640
-2.678

.0

-53.500

VALLES FCUND 8Y SUETRALTING CCMPINENTS CF ThE TRANSIENTlpAIRS..Mmkv;

—=SUCH= AS SAAS2 CUTPUT-STRESS COLUMNS X,Yyi. AND XY

IVELY
TAL XY

-0.450
-0.435
~0.€69
~-0.861
-0.87%
-C.711
~0.479
~0.540
-0.547
-C.284

) "J023l_,

. C.0
Cc.C
0.0
4.102
Caa4?
C.54%

-0.430
=G.435
=0 €69
~0.891
-C.E75
-C.711

=Ge479 . |

=0.543
~C.547

.=0.284 .

'00231
0.0 .

. C.C
4.100
G.047
0.549

-0.450

-0.435

~0.¢69

-0.E91
-0.875
-0.711
~0e4%79
-0.540
- —0.5¢47
~C.2c4
-0.731
C0.G

" 4.100

Tau xZ TAU YZ

'

o s ® o @
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NOTE

CGRRESPCNC TC R,2Z,Ty ANC RZ STRESSES, RESFECT

E N S

hoox

THAT

« PAIR

STRESS COMPONENT RANGES - NCTE THAT A TRANSTENT NUMBER OF ZERG IMPLIES NULL CONDITIONS * =

THESE VALUES FCUND BY SUETRACTING CCMPONENTS OF THE TRANSIENT PAIRS

IF AXISYMMETRIC STRESS CATA IS USED-SUCH AS SAAS2 OUTPUT-STRESS COLUMNS X,Y,Z, AND XY
CTIVE . .

1

SIS X SIG ¥ SIG 2 TAU XY TAU X2 TAU YZ
2.886 7.977 -1.250 0.447 c.C C.0
1.151 7.538 2.230 0.549 0.0 C.0
2.724 . 0.8£3 -i9.255 -0.4580 L G.C . 00 e .
2.667 1.016 -5.909 ~0.%35 0.0 C.0
0.RS1 -5,209 ~16.213 ~0.669 0.0 0.0
3.036 -3.454 | -22.122 -C.391 . 5.0 . G.0 . e L
3.062 ~3,454 -21.881 -0.875 c.C 0.0
3.084 -1.328 -17.558 -8.711 G.C 0.0
0.420 ~3.57C  =14.5%0 . =0.479 .0 . 0.0 . e e e e -
0.422. -4.364 -16.361 -¢.540 0.0 0.0
0.558 -4,465 ~16.337 ~0.547 0.0 0.0
2.907 4,137 -2.649 -0.284 0.0 0.0 R 3
Z.445 3.619 -2.974 . -0.231 c.C 0.0
-318.000 = -13.750 -59.550 4.100 0.0 0.0
2.856 C7.022 -1.299 . 0.447 0.0 - 0.0 . .. S e
L191 7.183 5.320 0.549 0.0. 0.0
2.724 6.533 -10.295 ~Ge450 0.0 2.0
L 2.667 _0.661 -5.999 _~0.435 0.0 0.0 o U }
0.891 -5.564 -15.213 ~0.469 0.0 0.0
3.036 -3,.809 ~22.132  °  -0.891 c.C 0.0
3.063 ~3,309 . -2l.861 -0.875 . c.C 000 o o e e e
3.064 -1.681 ~17.%5& -0.711 0.0 6.0
0.5620 -3.925 -14.980 -0.479 0.C 0.0 |
G.£22 -4.719 —16.351 . . =-0.540 C Gl . 0.2 . S
0.558 -4.820 ~164397 - . -0.547 0.0 0.0
2.987 . 3,782 -3.640 -0.28% 0.0 © 0.0
2.445 3.284 . =2.573 ... =0.231 0.0 .. 6.0 . . e e
20.886 21.382 68.110 -3.653 ¢.0 0.0
15,161 20.5¢3 77.530 -3.551 0.0 C.0
20.724 14.293 59,205 ~4,55G S . 0.0 ... ) e -
20.6¢67 14.421 59.591 -4.535 €.0 0.0 -,
18.861 8.195 50.227 -4.769 G.0 0.0
21.036 9.951 . 474368 . =-4.591 0.C 0.0 ... U S SR
21.G63 9.951 47.639 ~4.975 0.0 0.0
21,084 . 12.079 514542 -4.811 0.0 0.0 v
18.620 9.835% 544523 -4.579 0.0 0.0 . __. ... .. R G
18.622 5.041 €3,129 ~4,640 0.0 C.0
18.598 28.540 53.103 ~4.647 0.0 C.0
20.627 17.542 54860 -4.354 0.0 .G L e e B
20.445 17.044 ~ 66,522 —4,231 ~0.C C.0
-1.6%5 -0.439 - S.725 0.102 0.C G.0
-0.162 ~7.089 ~-2.955 -0.897 0.0 . 2 B e —
-0.219 -6.961 -£.519 -0.882 T C.C 0.0 »r
- =1.965 -13.186 -17.823 -1.116 0.0 0.0 N
0.150 _ =11.431! =20.742 C -1.333 . C.0 . 00 R W
0.177 -11.431 ~20.471 -1.222 T C.0 0.0
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% & STRESS CLFPONENT RANGES =~ NOTE TrAT A TRANSIENT AUMBER CF ZERC I[MPLIES NULL CONDITICNS * *

# x THESZ VALUZS FCUNT BY SUPTRACTING COMPONENTS OF THE TRANSIENT PAIRS

% & NOTE THAT IF AXISYMMZTRIC STRSSS CATA IS USEC-SUCH AS SAAS3 OUTPUT-STRESS COLUMNS X,YsZ, AND XY
CGRRESPCND TO Ry2,7s ANC RZ STRESSES, RESPECTIVELY : S

TRAN. PAIR SIG X SIS Y Si¢ 2 Tay xy TAU XZ TAY YZ
8 15 ‘ €c.172 ~-9.,393 -16.543 -1.138 c.C ¢.0 |
8 16 -2.2¢6 ~11.547 -13.592 -3.92 0.0 0.0
8 17 L. m2.2¢4 . =12.341 -14.97" ~3.637 | C.0 . _..0.0 _ I ;
8 18 T =2.288 -12.442 -15.007 ~3.554 $.0 0.0
a 19 .11 -2.845 ~-2.25¢C -3.731 0.9 G.0
8 20 . =0.441 -4,338 -l.58f ~0.678 2.0 0l
9 10 _ 1.532 -£.650 -1#,62¢ ~8.569 ¢.c C.0
S 1t 1.47¢ ~5.522 -18.236 -0.984 0.0 0.0
9 12 -C.322 -12.747 -27.543 -3.218 0.0 0.0 | . e e
9 13 ' 1.845 -15.992 20,462 ~1.440 C.C © 0.0
9 14 1.872 -10.99%2 -30,191 —1.424 0.C 0.0
9 15 o 1.873 -3.864 -26.282 . -1.260 . 0.0 . a0 o —_
9 1lé& -C.571 -11.10&8 - -23.210 -1.023 0.C 0.0
9 17 -0.569 -11.902 -24.691 -1.039 0.0 c.0
g 13 o ~0.563 . -12.693 -24.,727 -1.095% oI R I s N
9 19 1.79¢ =3.401 -11.570 -C.833 0.0 0.0
9 20 1.254 ~3.899 ~11.308 -G.780 0.0 0.0
10 11 -0.037 0.123 G.386 0.015 0.0 e 000 e e
0 12 -1.833 ~6.097 -8.91& -0.219 0.8 0.0
10 13 0.312 4,342 -11.237 -0.441 G.0 0.0
0 16 0.339 ~4.3%2 -11.566 -0.425 6.0 .0.0 _ e e
16 15 0.34C -2.214 © -7.€63 -0.261 0.0 0.0
10 1é -2.1C4 -4, 458 -4.5685 -0.029 c.C 0.0
1c 17 -2.1G2 -5,252 -£.086 . . -0.C90 0.C . 000 .
1 18 -2.12¢ ~5,353 "—6.102 ~0.097 0.0 c.0 -~
10 19 0.263 3,249 £.655 0.166 9.0 0.0 -4
10 206 . =0.279 . 2.751 7.217 . G429 .. G0 __ ._... _0.0 .. x
112 ~-1.776 -6.225 -9.30¢4 -0.234 0.0 0.0 ~
11 i3 : 0.3&9 -4.470 -12,223 ~0.456 0.0 0.0 e
11 14 0.356 ~4,47C -11.952 -0.440 C.C . 0.0 e £
-11 15 0.397 ~2.342 -8.049 ~-0.276 0.0 0.9 rs
11 16 -2.047 -4.5866 ~5.071 -0.244 o.C 0.0 -
11 17 -2.04% . -5.283 -6.452° .  -0.105 _Cc.C 0.0 e -
11 .18 -2.0869 -5.481 ~6.438 -G.i12 0.¢ 0.0 ®
1r 19 0.32C 3.121 6.269 0..51 0.0 0.0
11 20 -5.222 2.623 . 64931 - © 0.204 . 0.0 . . 0.0 _ e e
12 13 2.145 1.755 -2.9i9 -0.222 0.0 0.0
12 14 2.172 1.755 -2.648 -0.206 €.0 0.0
12 15 ) 2.173 3.883 1.255 ~0.C42 0.0 0.0 e
12 16 - -0.271 1,639 4,233 0.19¢C c.0 €.9
12 17 -0.269 0.845 2.852 0.129 0.0 0.0
12 1g . =C.253 0.74% 2.816 .C.122 G0, 0.0 e
1 19 2.096 9,348 15.573 0.385 c.C 0.0 >
12 20 . 1.554 3.848 16.235 0.438 G0 0.0 N
13 14 G.027 6.0 02T 0.C16 a0 0.0 _ - £
13 15 0.028 . 2.128 4.174 0.130 0.0 0.0 K
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% % STRESS CCYPONENT RANGES - NCTE T#AT & TRAMSIENT NUMBER CF ZEKO IMPLIES NULL CONCITICNS » =

@,’

* # THESE VALUES FCUND BY SUETRALTING ZCHPONEATS GF TRE TRANSIENT PAIRS.

U0y R Ui S

b * % NOTE THAT If AXISYVMETRIC STRESS CATA [S USEC-SUCr AS SAAS3 CUTPLT-STRESS COLUMNS X,Y,2, AND XY
" CCRRESPCND TC Ry7,T, AANC RZI STRESSES, RESPICTIVELY T e e
(i) TRAN. FAIR S16 X SIG ¥ Sis 2 Tau xy Tau XZ TAU Y2
13 16 -2.418 -2.11¢% 7.152 0.412 C.% c.0
s 13 L7 -2.414 ~0.510 3.771 0.231 0.0 0.0
13 8 .. —2.633 -1.011 2.733 0. 344 .C.0 a0 i e ——
13 13 -C.049 7.591 1€.492 0.£07 0.0 ¢.C
& 1320 "7 -C.5%1 7.093 19,134 0.660 2.0 0.0
. la 1s .. C.001 .. 2.128 3.503 Golé4 6.G - 0.0 Lo -
14 16 —Z.443 -0.11¢ 6.651 0.35% 0.0 0.¢
& 14 - 17 -2.441 -C.510 5.5CD C.335 ¢.0 c.0
i 1418 L. =2.465 ~1.011 .. BlJ4E4 0.323 . 0.0 . e 000 L — . —
: 14 19 -0.076 T.591 1e.221 €.551 G.C 0.3
& 14 20 -C.613 7.093 18.883 G044 c.0 ¢.0
. 15 1le . L. =2.484 - =2.244 2.578 C.232°7 0.0 . 0.0 . S
‘ 15 17 , -2.442 -3.038 " 1.597 C.171 0.C 0.0
& 15 18 ~2.468 -3.139 1.561 0.164 c.C G.0
15 19 .. =0.077 ... 5.4¢3 14.318 . 0.427 0.0 c 00 e _
i5 20 ~0.619 4.985 14,985 €480 ¢.0 c.0
) 16 17 0.0C2 ~C.754 -1.351 0.0 c.C €.0
16 18 .=0.022 -0.855 . . -l.417 . =C.068 . C.0 . 0.0 . . e e
16 19 2.381 7.7C07 11.342 G.195 0.0 G.0
& 16 20 ' 1.823 7.289 12.0202 C.243 c.0 0.0
17 18 ~0.024 . ~-0.101 -0.0358 -0.007 0.C . 0.0 e e e e e
17 19 2.3¢65 8.501 12.721 0.256 0.0 6.0
2 17 20 1.823 8.003 13.383 .3C9 c.c 0.0
.18 19 L. 2.389 8.622 . 12.757 ... .. 0.263 . . . 0.0 - 0.0._ ... [ I -
: e 20 1.847 8.104 13,409 J.316 C.G 0.0
& 1¢ 20 -0.542 -0.498 C.662 6.053 G.C 0.0
&
B e
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%

CCEFICIENTS FOR TRIAXIAL STRESS EQUATICON ~ CCURRELATE COLUMN READINGS TC FORM. AXX*#3+BX2*%2+4CX+0=0_.

A & c
1.0C0 ~-3.4835C 01 C.C
1.CC0 -0.87500 ¢l .6
1.C05 -0.6924C C1 0.0
L.CCo -C.6390C ¢ C.0
1.0C0 -0.1295C C1 C.C
1.CC0 . -0.1040C C1 .0
1.080 -0.1023C 03 0.25258
1.0C0 0.8C783 C1 056350
1.0C0 0.15663 02 C.68110
1.G6C0 -0.20782 01 =0.24410
1.0{0 =0.75213 01 -0.2387C
1.200 -0.2493D 02 C.1034C
1.000 ~0.2395C Q2 0.2481C
1.0C0 -C.23650 02 J.23420
1.CCC ~0.17620 02 - -C.15Ci5
1.0C0 -0.14932C 02 61720
1.C0C0 ~C.2150C 02 C.8317C
1.0CO ~-C.21660 02 C.32422
i.0GC0 0.2C89C 01 -C.1274D
1.0C0 0.1711C 01 -C.8531¢C
1.0C¢ C.3915C 01 c.C
1.CCO 0.209SC C1! C.0
1.0C0 ~-0.4226C 01 .G
1.0C0 -0.3440C 01 0.0
1.0¢6 ~-0.37395C 01 .0
1.8300 0.97370C 02 0.210%40
1.6C0 -0.1251C ©2 G.:287C
1.000 -0.2050C €2 Cel1410
1.0080 0.3243C 0L -C.61C10
1.0C0 C.2786C 01 -0.5389C
1.C00 0.2C090 €2 C.1425C
1.000 0.1G11C 02 -0.6772C
1.000 G.18310 02 - -C.67460
l1.CCC >« 1278D 02 -0.87010
1.0C0 0.1449C G2 ~0.765C0
1.000 0.16660 02 0.4G750
t.CCC C.1¢£820 02 0.6089C
1.0Q0 -(0.869240 01 ~C.1593D
1.000 -G.6546C C1 ~C¢.1111D
1.C00 -0.1816C 01 ¢.0
1.CCO -C.21410 01! C.0
1.0G0 -0.73550 01 | Cc.C
1.0C0 -0.77:0C 01} C.0
1.8C¢C C.93550 02 C.17640
1.000 -0.16830 02 C.18730
1.000 -0.2441C 02 0.15140
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c2
C3
P
v
02
63¢4
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01
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~J0.13510
-0.1757C
c.1272C
~0.4544C
-C.1417C
-C.149¢6C
0.52090
0.5128D
0.0

0.5

C.C

0.0 .
C.040GCE
.0.&1:23C
~-0.1452C

Ca
c2
c3

WIA-
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TRAM.
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Pal-R

10
1l
12
i3
14
15
i6
17

-

N

* * CCEFICIENTS FCR

L

Pt et b pet pd et ot Pt et
COOQOOOOLON
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e NeNoNaRIESRe NS NS

e 8 & ¢ & 0 s @ o

3

~0.é7Tc0C0
-0.1125¢C
C.1613C
C.152¢3
C.1493C
C.88863C
C.1C58C
0.12752
C.1291C
-C.1084¢
-C. 10460
~0.6325C
-0.5833¢C
~C.5874C
0.95370
-0.1501C
-0.22600
0.11440
C.587CC
0.1769C
C.1701¢C
0.167.C
0.1C630
C.1239D
0.1456C
0.1473C
-0.90230C
-C.B645C
0.7360C
C.4310C
9.10170
~0.86870
-0s1627C

 0.74690

0.70122
0.2432C
0.23340
0.230+C
0.17C1¢C
C.15728
C.25089D
C.2105¢
-0.2698C
={.23200
~0.3550D
G.13009C

TRIAXIA

-

cc

OO
.

= NN T e = = B TY N R -2 R RN e

COODQOOOLOMOOOOOO:

[ =)
~ N

\

(&)
[ASI N

ce

-G0.1453¢
-C.£337¢C
-G.57540
-C.5576D
—-0416450
—03.13180
.C
c.2
c.C
- 0.19220
C.1631C
S.13410
~Ce7665C
-0 74092
=L 23810
-l.1l7&C
-Cel1leHs
-%.1123C
~-C.371350C
-0.28%60
~0.2707C
-5.17270
-0.12232
3.0
0.0
C.2476C
0.55460
C.7391C
-0.290:2
~0.22280
¢.9227C
c.1232D
C.116¢C
-0.24070
G.53042
C.7359C
C.7288C
-C.1314C
-0.8855D
C.C
C.24C70C

G

O OoC
whw W

C

G.2291C
C.2153C0
0.2214C
C.24%5C
C.24450
Ue3227C
C.3172¢
C.23670
0.23243C

0.12470C

0.75£9C
c.c
C.0
0.0
0.85720
0.53540
-0.1272C
c.1722C
C.17140
-0.29550
0.12:5C
c.12250
0.zz27C
0.14850
C.71€70
0.55255
©.104S0
G.6e67C
0.0
c.0
0.1658C
0.2357C
~0.64486C
2.7757C
C.42C3D
-0.1112C
-0.3025C
-0.30060
-0.1253p
-0.4329C
-0.57180
-0.56390
0.3014C
0.2061C
c.c
0.15500

03

c2
c3
c2
c32

vl
02
G2
C3
02
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. % ¥ LOEFICIENTS FCR TRIAXIAL

PALR

4
9

~
(%

1!
12
13
14
15
16

-

12
16
29

A

1.0C0
1.2C0
1.0C0°C
1.030
1.CCo
1.0C0
l1.0C0
1.03¢C
1.0C0
i.cCC
1.0CC
1.03C
1.2CC
1.0C3
1.CCoO
1.c60
1.CCO
1.0C0
1.000
1.0CC
1.0C0
1.02%0
1.0C2
1.000
1.6C0
1.000
1.2
1.C090
1.0C0
1.CC0
1.0C0
1.0C0
1.0C0O
1.GCO
1.0CC
1.0(06
1.0C0
1.000
1.0090
1.CCO
1.000
1.0C0
1.0C0
1.¢C90
1.000
l1.CCC

g

-0.9473C
-0.171C¢6C
C.52831
3.62260
0.2352C
0.2255C
C.2225¢C
0.1622C
0.1793¢C
c.z2c100
C.a026C
~0.3434C
-C.31C06C
0.1C130
-g.9118C
~0.167CC
0.70280
g.s6%81C
0.23890
C.2291C
c.2261C
0.165%EC
0.1829C
0.20460
0.2G62¢C

-0.3125C.

-G.2751¢C
~0.1104C
-0.11t30C
-C.94220
-0.94682"7
-0.7737C
-C.783%0
-0.7865C
-0.84469C
~0.82938C
-C.802CD
-0.80640
~0.16G44C
-0.104G0
-0.75386D

0.1616C

0.,1570D

0.320C0

0.3202C

0.3173C

02,

02 ..
02

STRESS &R

~
1%

C.772:2C

C.213%2

=G.3497C

-C..3%47C
C.77679
-G.2029¢C
-5.2768C
-C.2578C
C.4175C
¢.5822C
Ce6044C
-C.1365D
-C.G274C
C.247%88
0.71510
0.7801LC
-0.3223D
-C.31402
0.64123C
0.4750D
C.3876D
~0.3049D
C.46850
C.63500
0.66058
-0.1342C
-C.5Ce5C
.22120
0.3513C
Ge23490
0.2364D
0.14640
0.16520
C.1¢6620
0.19400C
0.1714C
C.1é170D
0.16570
G.2884C
C.2824D
-0.2CC10
0.6491C
0.61910
0.2656D
0.23C50
0.2266C

ATICN

[SIOC RN UL I SN Vi (SR N

OCOCOOOOOOEO 0O
—~

Q0
—

v

[AS IRV
VN -
-~
wo

?
2
2828

C.2458C
=C.97177C
-0.2497C
-G.2480¢C
~Ce82C4C
-C.2659C
-9.4518LC
-0.426%C

C.44830

G.2634C

0.16050

C.303LC
-0.08750

0.1236C

0.155938
-0.103€C
-0.2735¢C
-0.2718C
-C.101&C
-6.3969C
=0.52795
-0.5217C

0.40€3¢C

0.2375¢0
-0.28510
-0.30300C
-0.16310C
-0.1&83C
-0.6¢€420
~-0.8736C
-0.8ECéC
-C.11%2C
-0.8241C
~0.7803¢C
~-0.76820
-0.2298C
-0.2193C
-C.71320

0.3062C

0.63:00

C.44€7C
~0.72700
-0.7720C

OO

1 — CCORRELATE

COLUMN HEADINGS TC .FCRM AX*%3+43X*%2+(X+0=0

e e i o e e e s e

AV Y]
R . - S




Y

T

TRAN.

VOOV OOV OLLCOm®OoO®eD

" & % COEFICIENTS FCR TRIAXIAL STRESS EQUATICN - CCORRELATE

PAIR A
15 : 1.000
1¢ 1.0C0
17 .. l.0c0
1€ 1.000
19 1.000
20 “l.cC0
10 . 1.0C0
1 1.6C0
12 1.G60
13 1.6¢9
14 ~1.0C0
13 . 1.060
15 1.0¢0
17 1.060
18 _ . . 1.000
19 - 1.0€¢0
.20 1.$00
11 . ... .. l.000
12 1.0€C0
13 1.060
14 1.0C0
15 1.0C0
16 . 1.6C0
i7 1.0C0
18 1.000
19 1.cco
2 1.660
12 1.0C0
i3 1.0C0
Ci4 ‘ 1.600
i ‘ : 1.000
16 : 1.000
v7 1.GCO
18 1.000
19 1.000
20 .0 1.0C0
13 1.0C0
14 1.000
15 ~ T 1.000
16 1.0C0
17 1.000
18 , 1.000,
19 o 1.CCo
20 1.9¢C0
14 . l.000

15 1.0C0

8

0.256%8D
0.27400
0.29580
0.2974D
0.5989C
0.6367C
0.2374C
G.z2329C
0.4059C
0.3961C
0.3931¢C
0.332¢C
C.249SC
0.3716C
0.3732¢C
0.1358D
0.1265D
~-C.4570C
C.1685D
0.15870
0.1557C
G.95370
0.1125C
0.13420
0.1358¢C
-0.1017¢C
-0.978S0
0.17310
0.1632C
0..16630
0.9694C

. .0.11700

C.1388C

0.14040
~-0.9710¢
-0.93320
-0.52100
-0.1275¢C
-0.7311¢
-0.56010
-0.3428C
-0.32670
-0.2702¢
~0.2654D
-0.2980C
-0.63300

G2
Cc2
02

el
oL
c2
02
02
Gz
c2
32
c2
02
0z
oz
02
20
02
02
02
0i
c2
02
02
02

01

02
02
02
o1
02

G2
01
gl
cC
01
o1
01
01
01l
02
c2

00

01

C

G.14820 C3
0.2136C ©3
0.24560 C3
0.2485C C3
0.7491C Gl
0.9042D 01
0.84110 G2
C.81440 02
0.36170 03
G.25630 03
G.2527C C3
C.1656C G3
0.2775C 03
€.31350 €3
G.31740 G3
0.12410 02
C.24413 02
0.1588C-01
C.81858 02
0.4£150 G2
0.44€5D €2
6.1354D 02
C.40120 02
0.55640 €2
0.57010 02
G.2420D 02
0.17270 G2 .
0.8544D 02
0.48270 02
0.46730 G2
0.1465D 02
C.4302C 02
6.58S5D O2
0.60310 C2
0.2255C 02

. C€.16020 02
-0.7669C Ci
-0.66290 Gl

0.16040 02
¢.53100 01
0.12$90 Gl
0.1037C 01

. ©.19760 03

. 0.1824D C3
. G.7061C-C2

0.90260 01

0

-C.49650 C2
0.24390 C3
0.4037C 03
0.4124C 03

COLUMN HEADINGS TC FORM _AX**3+4BX*%2+CX+0=0__

-0.20750 01

0.2308C 01
~-C.2¢850 €3
~0.1922D 03

0.6447C 02
-0.68C30 03
-C.68250 C2
~0.4732C 03

0.1222C 03

0.13730 €3

0.14630 63
-0.8142D 02
~G.52170 C2

¢.29G30~02 ... .. ..

C.99240 02
-0.18340 02

~0.19110 G2 . ...

-0.629
0.4394C 02
£.66520 02
0.£929D 02

-0.5503C Gl

. 6.5967C 01
C.10240 C2

-0:22760 €2

~0.2347C 02

-C.B0S7C 01
0.4755C 02
0.7091C 02
0.7345C €2

-0.6116C C1

non
LoV

0.43240 01 .

0.1C084C Q2
0.9981D0 C1

-0.1059C €2~

0.20330 01
0.69570 GO

0.6553C €O .

-0.3028C 03
-C.22C1D C3

0.69380~-04
-0.1135C ¢oO

(AR N1




% 2 COEFICIENTS FCR TRIAXIAL STRESS EGUATION - CCRRELATE CCLUMN HEADINGS. TC FORM_AX®%3+BX*#2+CX¢0=0_

PAIR A g C 0

16 1.0C0 ~0.4520C 01 -C.18002 ¢2 -0.79GC40 &C

17 1.0C0 -C.24470 01 ~C.17112 Q2 -0.1197C €2

18 . 1.080 -0.2284C 01 -C.17433 ¢2 -C.1346C 02 e e e e
19 1.000 -0.2603C G2 0.1387C C3 0.13650 C2

20 © 1.C00 ~0.2566C 02 0.1199% 03 0.88640 02

1 . 1.0C0 -C.6C320C 01  C.82352 (! C.9667L-C1 N [, —

16 ~¢° 1.0C0 -0.43220 0% ~-0.17430 G2 -0.87CSC CC

17 1.6C0 ~0.2149C O} ~-0.16320 02 -0.11€08 C2
18 . ... l.cC0 ~C.l%s8Dp D1 ~0.16610 Q2 -0.13¢3C0¢C2 )
19 1.000 -0.25740 02 C.125CC €3 C.1688C0 (2

20 1.000 ~0.2536C &2 C.1175C ¢2 0.50860C 02

16 . _ . 1,060 . C.i710C O} -0.8%532C Q1 ~0181T0 C2 _ o .
17 1.000 0.33883D0 C1 -C.1362C C1 ~-0.11806 02

18 1.C0C0 C.4044C 0} ~0.1036C C1 ~C. 12040 02

19 . 1.000.  -0.1970C 02 0.7651C 02 . 0.8523C 01 _ ) e

20 1.000 -C.1%23C 02 C.61802 22 0.4949C 02

17 1.0G0 0.21730 G1 0.1088C o1} ~C.73320-02

18 i 1.000  0.2334C 01 0.12140 01 0.21350-03 .. . oo _

19 . 1.0C0 -0.21410 02 0.13240 03 ~0.20540 83

20 1.0C0 ~0.2104D0 €2 0.12150 03 -0.1572C €3

12 - 1.000 0.1610L €D 0.58750-G2 0.8550C0-C4 . _ e _
19 1.0C0 ~0.23590 Q2 0.15383D0 C3 -0.2546C 03

2¢C 1.000 -0.23210 02 C.148C0 €3 -0.194G0 €3

19 . 14000  ~D.2375C 02 .. 0.16070 03 -0.2613D0 03 ) e

20 1.0C0 -0.23370 02 0.1484C 03 ~ ~-0.1995C 03

20 ] 1.000 3.3780C CG ~C.42140 20 -0.1768C 00

N

oty



v

]
% % PRINCIFAL STRESSES, MAXINMUM STRESS INTENSITY AND ALTERNATING STRESS INTENSITY FOLLCW® *
> * % NOTE THAT A_L STRESSES IN THIS PROGRAM ARE IN KSI % % R _
% - # NCTE TFAT ALTERNATING STRESS IMTENSIVY HAS BEEN MULTIPLIED BY STRESS CONCENTRATION FACTOR AND E RATIO % %
' TRAN. PAIR SICMA 1 SIGMA 2 SIGMA 3 S INY ALY S.I.
§: 1 0 0.0 4.835 0.0 4.835 L2234 e
' 2 0 0.0 8,750 0.0 8.750 4,224
3 3 0 0.0 6.934 C.C 6.934 3.347
, 4 0 G.0 0.6C9 C.C00 €.6C5 C.294 . e e e e e
. 5 0 €.0 1.395 0.0 T 1.3%% .73 -
B - & C C.0 1.040 0.0 1.040 0.502
‘ 7 0 . 6S.500 .. 2C.801 Lo L14S99 0 B5T.S0L . 2T.T5& e e
8 0 1.390 -2.833 -6.635 8.02% 3.874
D | 9 -0 -1.131 -6.203 -8.330 7.199 3,475
: . 1w oo 10.295 . 0.56% _ ° -2.786 _  13.081 . . 6.3i4 _ e e e S
-1 0 9.909 C.440 -2.728 12.637 &.10C
S 12 © 19.213 6.663 -0.950 20.163 . 9.733
; 13 0 - 22.132 4.948 L ..-30135 25,267, ... 12.197 . . i - —_—
g 14 ¢ 21.861 4.945 -2.159 25.02¢ 12.077
5 15 ¢ 17.958 2.807 -3.150 21.108 10.189
: _ 16 ¢ 14.980  5.006 . . =-0.661 . 15.641 __ . . 7.550 e e e e e e
: 17 ¢ 16.351 5.804 -C.667 17.028 8.220
23 18 0 16.397 5.906 ~0.&44 17.041 8.22¢
19 0 3.640 -2.555 -3.174 6.814 3.239 . N S -
20 0 2.978 -2.093 ~2.596 5,574 2.691
D . 12 0.0 0.0 ~3.915 3,913 1.89¢ -
N S 0.¢C . €.0 o=2.099 . . ..2.099 .. 14013 . . —_—
‘ ) A ¢.0 4.226 €.GeCo 4.226 2.040
D - 1 5 0.0 3.440 : 0.0 - T 3.440 1.£€0
: 1 6 0.0 .. 3.795 0.C .. .. 3.795 e L8232 o e e e e e e NI
: 17 -8.242 ~-15.723 -69.500 61.258 29.569
> 1 8 11.440 2.863 -1.330 12.830 6.193
. 1 9 11.C09 . 8.330 . la160 ... S.848 | 4.754. . — S
: 1 10 4.440 2.6G6 -10.295 14,741 7.115
D 111 4.556 2,567 -$.509 la.465 T 6.G82 %
1 12 1.050 -1.928 ° =-19.213 20.263 . . 9.781 e e e e e e et e e,
o 1 13 3,217 ~-0.255 ~22.132 25,409 12.2¢5
B 1 14 13,294 - =0.245 -21.861 . 25.155 12.143
i . 1 .15 3.444 . 1.734 __ =17.958 . 21.4C2 . . 10.33) . ...
o 116 0.853 - -0.363 ~-14.980 © 15.833 7.643
D | 1 17 0.792 -1.C94 -16.361 17.153 8.230
' 1 18 0.765 _  -1.192 ~16.297 17.162 . E.284 i S . I
L 1L 19 7.595 2.969  -3.640 11.235 5.423
D . 1 20 7.C9¢C 2.434 T -2.978 10.068 T 4,860
: 2 3 0.0 . 1.816 -\ 0.0 , l.816 . 0.877 . e e e e e e
' 2 4 0.C 8.141 " 0.000 8.141 3.93¢
B ! 2 s 6.0 7.355 ©.C00 7.355 3.550 °
; 2 6 c.0 A 7.710 _C.C T.710 . . 3.722 oo i R
) 2 7 -4.779 -19.271 -£9.500 64.721 31.241
B 2 8 15.348 2.870 -1.390 16.738 8.079
0 L2 -9 _14.915 8.32C . " 1.169  13.746 64635 __ ‘. . R




TR

A

N‘

VNS DD PLBPPIPLPPUWLILVERWWWWWLWLBLWWBWBWWANNNINNNNDNNDN

PAIR

10 -
11
12
13
14
15

® % PRINCIPAL

* % NGTE THAT

* NCTE TiAT
SIGMA 1

8.27%
8.404
2.43¢
4.459
4,452
6.191
3.85¢
3.193
3.014
11.501
11.C00
0.0
0.¢C
0.0
~6.41%
13.535
13.102
6.481
6.603
1.236
3.570
3.576
4,553
2.122
1.505
1.433
9.688
9.186 .
0.0
c.C
~11.575
7.237
8.330
2.199
2.742 .
C.955%
3.144
3.166
3.160
0.666
0.672
0.649
-3.¢&4C
-2.978
0.0
~ =11.003

STRESSES, MAXIMULM STRISS INTENSITY AND ALTERNATING STRESS INTENSITY FCLLCw* #

ALL STRESSES IN THIS PROGR&M ARE

IN

KS1 *» *

ALTERNATING STRESS INTENSITY HAS BEEN MULTIPLIED BY STRESS CONCENTRATICN FACTOR AND E RATIO * *

SIGMA 2

2.64E
2.634
0.601
2.478
2.512
2.902
C.549
04565
0.474
2.978
2.439
6.325
5,539
5.894
-19.451
2.867
8.320
2.670
2.619
-C.115
1.551
1.572
2.724
C.467
£ 0.292
0.239
2.575
2.437
0.0
-0.6CO
-20.616
2.840
6.806
C.027
0.155
-£.059
~4.348
-4.343
-2.208
4,402
-5.200
~5,302
3.506
2.957
0.355

| =20.402

SICMA 3

=-1C.235

~5.5CY
-19.213
-22.132
~-21.8¢61
-17.558

.. =14.68C

-16.261
-18.397
-3.5640
-2.578
c.Ccie
0.000
G.CCO
~65.5C0
~1.39¢C
l.1¢6
-10.295
-$.509
~16.213
~22.132

L. 2l.28061

=17.958
-14.580
-16.361
~-16.397
‘3.6‘00

. =2.978
-5.786
-C.431
~€5.5CC
-1.390
1.137
=1C.295
-5.509
-19,212
~22.132
~21.861
-17.658

© -.-14.980

~16.361

~16.397
2.832
2.341
C.o

-69.500

S INT

18.8T4

18.3513
21.649

26.591 .

2€.313
24.149
13.83%
19.485
19.411
15.141
i3.97¢8

6.325

5.539 ..

"5.894
©3.0585
14.925
11.937
16778
16.512
z20.549
£5.1702
z5.437
22.511
r7.102
17.8é66
17.830
13.328

_12.1¢é4

J.786
J.431
57.625
3.627
7.193
13.094
12,651

29.1€8 .

25.276
25.C27
21.118
18,646
17.023
17.046
F.146
£,935
C.355

58.457

ALT S.l.

8.6¢¢
€.840
10.45C

12.835 |

12.701
11.657
9.092
<258
6.378

. 71.309
6.747
3.(53

2.674 .. ...

2.845
3C.451

5.762
8.0G8
7.97¢C
9.519
12.407

12,275,

10.8¢66
8.255
8.624
8.606
6.433
. 5.872
0.379
0.208
27.561
4.164
3,672
6.321
6,107
9.735
12.200
12.081
10.194
7.552
8.222
8.228
3.450
2.665
C.171
28.237

To. Te204 L

£ "1 1d1Y

2N
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R N

% % PRINCIPAL STRESSES, MAXKINUM STRESS INTENSITY ANC ALTERNATING STRESS INTENSITY FOLLCW® » R
# * NCTE VYHFAT ALL STRESSES IN THIS PROGRAM ARE IN KSI * * S e e :
#* NCTE THAT ALTERNATING STRESS INTENSITY HAS BEEN MULTIPLIED BY STRESS CONCENTRATION FACTGR AND E RATIC # = i,‘
TRAN. PAIR SIGMA 1 SIGMA 2 SICMA 3 S INT ALY Sol. if
5 8 L. B.Cl& . 2.847 -1.390 9,406 4.540 e e E:
5 9 8.330 7.585 l.144 T.18 3.469 Pl
5 10 © 2.828 0.784 -1C.295 J13.123 6.335 . , P
5 11 2.775 . 0.908 . =9.9G9 12,684 640122 e L
5 12 0.564 -5.282 -15.213 20.177 5.739 .
5 13 3.156 ~3.574 -22.122 25.288 12.207 -
.5 14 . .. 3,178 . -3.569 -21.%61 25.639 o.12.087 . e e e =
5 15 3.176 -1.438 -17.558 21.134 10.2062 b
5 1% 0.674 ~3.624 ~14.580 15.654 7.556 '
5 17 . . . 0.680 ~4,422 -16.361 17.041 . 8.226 e e e “
5 18 0.65¢ -4.523 -16.397 17.$53. 8.232 it
5 1§ 4,203 2.921 - -3.640 7.343 3.786 i
5 20 ... 3682 2.402 L =2.GT8 ... 6.660 ... . 2.215 e -
6 1 -11.2¢4 ~28.495 -69.500 56.236 28.110 o
& 8 7.664 2.84% ~1.35¢C 5.054 4.376 sy
&9 8.330 . . 7.233 . 1.14} . 7189 ... 3.470 - — . =
6 10 2.813 0.444 -10.295 13.108 6.327 .
& 1t 2.757 C.571 -5.539 12,465 &.114 b
6 12 G.560 ~5.633 -16.213 .20.173 .. $.737 e e e |
6 13 3.150 -3.923 -22.132 25.282 12.204 j
6 14 3,173 -3.919 -21.%61 25.0%4 12.084 -
6 15 3.168 ~1.785 -17.958 21.126 . 10.198 . S - -
6 16 0.670 -3.975 -14.980 15.650 7.554 .
6 17 0.676 L =4,772 -16.361 17.037 - -B.224 , .
6 18 0.653 ~4.87% - -16.297 17.050 8.23¢ . .. e s v - :
6 19 3.873 2.896 -3.640 7.513 3.627 N
6 20 3.343 24386 . -2.578 6.321 3.051 -
7T 8 68.110" 24.795 17.473 . 50,637 24.443 i e e - r- "
7 9 77.830C 23.724 16.410 61.420 29.648 = ol
7 10 59.265 23,080 11.937 47.268 22.81¢ o s
7 11 59.591 23.050 12.¢33 47.553 22,954 . . S o
LT 12 50.287 2C.709 6,378 43,509 21.155 = g
7 13 47.368 22.952 8.035 39.333 18.986 A _ & .
7 14 47.639 . 22.565 .. 84049 . 39,550 . . 19.110 . ..o S N .
.7 15 514542 23.154 $.989 41.553 29.058 .
7 16 54.520 20.573 7.882 46,638 22.512 W -
7 17 53,135 20.501 T.162 45.977 . . 22.193 . ._._. e e - :
7 18 53,103 20.471 7.067 46.036 22.221 :
7 19 65.860 23.975 14.554 51.306 24.7¢5
7 20 664,522 . 23.397 14.052 52.430 25.308 e e N
8 9 9.720 -0.431 -1.7C3 11.423 5.514 -
8 10 ~0.048 -7.203 -8.505 8.857 4.275 .
8 11 _=0.106 .. =~7.074 -8.519. . 8.413 . . 4.0l . ... N . e
8 12 -1.885 -13.296 = -17.823 15.938 T 7.693 . d? i
g 13 0.303 -11.584 ~20.742 21.045 12,158 W
B, 14 . 0.326 . -11.580_ -20.471 . . 20.797 L10.039 7
X
4




" TRAN,

s et
COO0OVVOVVOVIODLOLOLERD®mMNDW

=
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r
oo

10

PAIR

% * PRINCIPAL STRESSES, YAXIFMUN STRESS INTENSITY ANC ALTERNATING STRESS INTENSITY FCLLGW® %

’

* % NOTE THAT ALL STRESSES IN THIS PROGRAM ARE [N KSI * *

% NOTE TRHAT ALTERNATING STRESS INTENSITY HAS BEEN MULTIPLIED 8Y STRESS CONCENTRATION FACTOR AND E RATiC * %

SIGMA 1

0.317
-2.175
-2.168
-2.192

C.232
-0.3226

1.653

1.595
-0.182
2.C05
2.028
2.C19
-0.472
~-0.465
-0.485
1.926
1.369
C.386
-1.822
0.353
C.377
0.366
-2.104
—2.C99

-2.123 _.

6.655
7.317
-1.764

0.412 .

0.435
0.425
~2.G46
~2.042
~2.G65
6.269
6.931
2.245
3.884
4.233
2.852
2.81¢
15.573
16.235
0.271

C&.174

SIGMA 2

-9.442
-11.638
“12.437
-12.536

~2.250

-1.528

-6.77C

-6.641
-12.865
-11.152
-11.148

-9.C1C
-11,207
-12.006
-12.107

-2.531

~4.014

C.129
~6.108
~-4.383

-4.380

~2+240

-4.458

-5.25%

-5.35¢

3.258
2.767

-64237

~4.513
-4.509
-2.370
-4.,587
"=5.383
-5.485
3.129
2.638

1.655

2.257
2.172
1.658
0.660
0.758
9.366
8.874
0.034

2.143

SIGMA 3

-18£.568
-13.5690
-14.571
~-15.007

-3.971

-4.453
~18.625

-12.239

-27.543
-36.462
-30.191
-26.288

~23.210 .

-24.691
~24.1727
=-11.670
-11.308

-0.058

-8.918
-11.837
~-11.5¢6

~1.€63

-4.€685
~-6.0¢66

. ~6.102

0.254
-00295
~9.304

-12.223
-11.952
-8.049
-5.071
-6.452

. —6.483

0.312
-C.237

-2.919

1.670
1.255
-0.290
~0.3C7
2.C76
1.528
-C.C07
0.013

S INT

16.885
11.415
12.€03
12.815

4.203

4.126
2C.278
19.83¢4
27.3¢1

. 324467

32.219
28.307
22.838
24,226
24.238
13.89¢
12.677

O.444

o T.C96 . .
12.160

11.543
8.029
2.521
3.9487

6.401
7.612
7.540
12.635
12.387
B.4T4
3.025
4.410
40623
5.957
7.168
5.164
4.905
2:€29
4.523
3.136
3.123
13.497
14,707
0.278

C4.l61

3.979.

ALT S.i.

8.151 .
S.51C°

6.180
6.18¢
2.029
1.692

S.788 ..
§.574

12.207

1s.872 ..

15.552
13.864

11.6G4
11.7C0
6.708

6.116 .

0.214

3,425

5.634
5.745

3.87¢
1.24¢

1.915
S 1.921. .

3.C9C
3.674

. 3640

6.09S
5.679
.4.05C
1.460
2,126

. 24133

2.876
3.460

| 2.453
2.367

1.268

..2.183

l1.514
1.508

. 6.515
7.099

0.134

2.C08 .

1l.C024 0 0

8¢ | vnlruly

i




ot

e

" TRAN.

"% % PRINCIPAL

PAIR

le
i
18
ie
20
15
i6
i
13
19
20
1%
17
13
i9
.29
17
18
19 .
20
18
19
20
19
.20
20

#* % NGTE THAT

* NCTE THAT

SIGMA 1

7.152

5.771

5.735

: 18,492
<. 19.154
3.903
6.831
5.500
Se4t4
18.221
18.832
2.97¢
1.597
1.561
144316

. 14.930
0.007
-C.017
11.34¢
12.002
~-0.10%
12.721
13.383
12,757
134415
0.662

STRESSES, MAXIMUM STRESS INTENSITY AND ALTERNATING STRESS INTENSITY FCLLCW® @

ALL STRESSES IN THIS FRCSRAM 2RE IN KSI % %

ALTERNATING STRESS

SIGMA 2 SICMA 3 S INT
-0.044 -2.488 9.540
-0.832 -2.492 8.263

. -0.932 ~2.517 8.252

7.639 | -0.C97 18.589
7.149 . -0.0647 19.201

o 2.141 -€.01L2 3.915 .

. =0.050 . =2.509 $.39C .
~0.840 ~2.511 8.011
-0.940 -2.536 e2.Cco

7.636 -0.121 18.342
7146 -0.671 19.554
-2.061 -2.597 54575 :

_=2.396 ... -3.084 4,681 - ...

-2.428 -3.177 4.738
5.496 -2.110 14.428
5.006 ~L.e60 L 15.5840 L

~-0.799 -1.381 1.288

-0.9C0 -1.417 1.460
7.4 2.26C . 930

7.220- 1.814 1C.1l¢ee
~0.0232 ~Q.C37 G.C79

....Bu512 . . 2.354 10.367

8.018 1.8C8 11.57%
8.613 2.378 . 10379

. ... 84120 1.831 .11.588
-0.463 ~C.577 1.239

ENTENSITY HAS BEEN MULTIPLIED BY STRESS CONCENTRATICN FACTOR

ALT S.1.

4.€53
3.988
3.583
€.673
9.558
1.890

4,532 ..

3.867
3.861
8.854
9.439

2.287
6.964%
7.549
C.&70
C.676
.. 4335

4.918

ag.c38

5.004 .

5.587
5.C10

54593 . i

0.598

ANDC E RATIO * =

"2.691
24259 ..




® &« ALTERNATING STRESS INTENSITIES ORDERED FRCM MAX TO MIN

* & NOTE THAT 2ERC TRANSIENT NUMBER INDICATES NULL CCNDITIONS

CNCLES CYLES
TRAN. PAIR  SPECIFIED NO. CYCLES ALT. S.1. | N w TRAR. |geMaining] TRAN [ REMARINING | TRAN. ELIMINATED
7 /30 2
2 7 370 31.241 u,o"s_ c 0972 2 ° s
37 _ . $00 - 30.451 AN RI0 c00IS” 3 /000 | 7 . _©O_ . 7
7 9 260 29.648
17 370 29.569
—5 7 . ) . 28.237 . i |
6 1 5C0 28.110
4 7 500 27.961
. 1 0 5C0 27.756
720 %00 25.308
T 19 260 24.765 S U=,0027
— 1. 8. .. 260 . 244443 _—— e = e
7 11 360 22.954 .
7 10 360 22.816 : .
.71 16 . . . _ 500 o 22.512 - _-No FURTHUE USAGE BELW _26.0 KST
7 18 500 22.221 e
7 17 5CO 224193
el T 12 . 500 . 21.195
7 15 €C0 20.058
7 14 5¢0 19.110 .
. T .13 - . 500 18.986
9 13 260 15.672
9 14 260 15.552
..... _ 9 15 . .. .. 260 . - 13.664
9 12 260 13.207
2 .13 370 12.835
2 l4 o370 - 124701 . ..
3 13 1500 12.407
3 14 1500 "12.279
1 13 - 370 . 12.265
5 13 160 12.207
6 13 1500 12.204
4 13 e .. .. 1500 12.200
13 0 15CC 12.197
1 14 370 12.143
5 14 100 12.087
6 14 1500 12.084
4 14 1500 12.081
14 0 ; 15C0 12.077
9 18 . 260 . 11.700
9 17 260 " 1..694
2 15 . 370 1..657
.9 16 260 1..024
3 15 1500 10.866
_.2.12 ... .._..31 _ 1¢.450
1 15 370 1C.331
5 15 100

1€.202

ol

!

sdo | Jos|n



* % ALTERNATING STRESS INTENSITIES CRDERSD FROM MAX TC MIN e

© & % NCTE THAT ZERGC TRANSIENT NUMBESR INCICATES NULL CGNDITIONS
TRAN. PAIR  SPECIFIED NC. CYCLES ALT. S.I.
& 15 15¢CC 1€.198
S .4 15 o, .ooJ1seo .. . . l0.194 - S S
15 ¢ <. 1500 10-189
8. 13 26C 10.15
3 % 260 .. 1C.c398 e
: 3 12 - 15C0 5.519
: 9 10 260 $.738
112 T I e e 9.781 . . e — ——
i 5 12 100 $.1729
: 6 12 15G0 : 5,737
J& o120 L JIS6e L 94135 . . e e e e
12 0 1500 9.733
, 9 11 2690 9.574
L 13 -zo 1500 . ... .. 9.558 . e
14 28 1586 9.439
2 17 370 $.398
2 1€ - . . 370 .. . G370 . . o e e e e e
L 2 16 370 €.092
! 13 16 250 B.973 °
! 2 1o . 360 .. ... . . B.S86 . e
- 14 19 . 260 8.854
: 2 11 360 £.840
i o317 ... .. .. 1500 U Y - -2 . . - e e et e e e
L. 3 1: 1500 3.606
i 1. 138 , 370 8.284
i oYy v . ... 31 o 3.280 3 . e e e .
; 3 16 1500 : B.255
: 5 18 . 100 B,232 :: :
: & 18 , 1500 o 8.230 . S - e - N
4 18 15Co0 | £.228 fi
; 18 0 T 1500 8,226
: SRS T & S L1000 L 84226 R e S -
b 6 17 1560 . B.224
o 4 17 15C0 8.222 - : : : o
e “1r oo T ttortiseo i EL220 R S O ST
; 8 15 260 8.151
: 3 0 360 : 8.098 ' -
: 2 & 260 ~ 8.C719 : R
: S 2¢ < 7.570
: g 12 260 : 7.693
; 1 te 31C . 1.643 . L e
: 5 16 150 ‘71.556
6 16 150 © 7.554
—— 4 X6 . _15CO0 . . T.582 e e e e e e
16 © 1500 7.550
15 20 1500 7.549




TRAN.

~—

-

—
=LV VOOHOPCCVMTWNNON VN~ WN

foy

o o b
W oOowoOr

—— bt
~NOr-EOEe~NWm

16

PAIR

13

8
10
20
1l
19
20
16

9
19
19
10
10
10

¥ % ALTERNATING STRESS INTENSITIES GROEREC FRCM MAX TC MIN

260
260
360
500
360
2¢0
370
2560
260
260
230
1ce
360
3690
360
260
260
2¢0
1C0
260
360
3160
260
360
360
360
15GC

360

260
15C0
1500

260

260

260

260

260
15G0

370

26C
15C0

fo

15C¢
260
260
260
370

SPECIFIED NC.

CYCLES ALT. S.1.

7.309
7.204
7.115
7.099
64952
&.564
6.747
6.708
&.¢€35
6+515
6.433
6.335
64327
... . 6.321
T 6.314
£.153
6.1%6
6.180
6,122
6.119
6.114
5,137
64100
64099
5.979
5.684
5.872
5.765
5.762
5.593
5.587
5.514
54510
5.423
5.010
5.004
. 4.918
4,850
4. 754
4.€53
4.540
4.532
4.370
4,335
%.275
4.224

% % NOTE THAT ZERGC TRANSIENT NUMBER INCICATES NULL CCNDITICNS

P
i ;
S o) !
— |
- i
_— o= —
S !
(.-}
3
t .
D—




a7

A 2

& % ALTERNATING STRESS INTENSITIES GRDEREC FRGM MAX TO MIN T
% % NOTE THAT ZERO TRANSIENT NUMBER INDICATES NULL CCNCITICNS
TRAN. PAIR SPECIFIED NC. CYCLES ALT. S.I.
.4 3 260 4164
LYl 1S _ 360 ... . ... . %.090 . T - 5
8 11 v 2560 %.061
13 17 , 1500 3.588
13 18 . .. .. 15CO . ___ .. ._.. ..2.983 _ —— e e e e e
2 4 370 - 3.930°
10 15 360 3.876
.8 0 ... 260 . . 3.874 e e e e e e e e e o e
‘14 17 1500 3,867 -
14 18 15¢0 -3.861
S 19 . .. .._. .10 .. . _3.786 B e . —
2 6 370 3.722
16 20 360 3,674
11 12 380 3.640 . L . ) U
6 19 260 3.627
2 5 100 3.550
9 0 . 260 ... . 3.475 e — .
4 9 260 - 3.472
6 S 260 . 3.470
5 9 100 e . .3.469. N - e e — -
11 20 360 3.460
4 19 260 2,450
10 1z 300 ... .. 3.425 e e+ e e e —_
30 1500 3.347
1 o 260 - 3,289
5 20 100 — L 2.215 . e e _
10 19 260 3.090
3 4 15¢¢C 3.0%53 —
6 20 2600 S 3,052 D S
11 19 ‘ 260 - 2.876 ‘ =
4 20 100600 2.865 —
36 1500 . .. ... . 2.845 N . . e — — PR
15 1¢ 1500 2.691 - : , : . . 4 o~
20 O 12¢¢CCo 2.691 TOo o TmEmn oprr meman w A -~
3 5 100 o L 2.674 o e e e
12 13 1500 24453 ’ ’
12 14 1500 . 2.367 : . W
1 0 27C , _ 2.334 : e o2
15 18 15090 “2.287
15 17 1500 2.259
12 16 1s¢6 . . . .. . .2.183 . R e e R
11 18 360 2.135 : N
11 17 3690 2.129 : W
1 4 310 ... ... . . 2.G40. S S e —_ —- . . .
8 19 260 2.029 o
13 15 15C0 2.CC9




TRAN. PAIR

20
12
17

8

0

0

1
14 15
1

1

2

2

-
~Swn e O O

by

SPECIFIED NC.

260
360

360

370
15C0
270

100
1500
15CC
360
1500
360

370

370
15¢0
100
15C0
260
2600

, 1¢0
- 100600
360
2600
1c0
1500
1500

% * ALTERNATINC STRESS INTENSITIES CRLCEREC FROM MAX TC

% ¥ NOTE THAT ZERC TRANSIENT NUMBER INDICATES N

CYCLES ALT. S.I.

1.992
1.921
1.915
1.890
1.290
1.832
1.660
1.514
1.508
1.5€60
1.269
1.246
1.613
.87
0.676
0.673
CC.6170
0.598
0.5G2
C.379
C.254
‘G214
0.208
C.171
0.134

0.038

CCAWCITICNS
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UPSET CONDIT/ONS,

| AS EXPTESSED & PARAGRAPH - NB-3223:, HUBSeT
COND ITIONS ARE ANALYZED AS NORMAL CONDITIONS.

Emerasrncy CondiTi/oNs

FPrrAGrRAPH NEB-322«4¢ DEXFIMNES STRESS
LIMITS FoR EHERSENCY CONDITIonS. SAFE
SWUTDOWN EARTHAUAKE (SSE) /s rwve emsmecncy
LOAD WWICH MUST BE CONS/DERED. Twe SSE
LoADE ARE TWwIicE 7THE OBE LOADPS A4S .PREUVIOASLY
LISTED . T wu s, THE NECESSAEY LOADS AFTER
BEING TRANSLATED 7D THE REEH o0F INTELRESr HRE,

My = -§07.75 =B

HY 78Y w-.8

H /7632 /14-¢8

Ve 93¢ s, .

USING THE SAME CRALSULRTIONS AS PREIIOUSLY SHowd,
THNE PIPiNG STRESS DuUE 7o SSE 'S EoUMD AS
FOLLOWS ¢ :
. e | |
o5 v a, = " Ris v t 69¢  per

»

O = H%a = ”’%os- = £ 25/ Psz
7 . : ’ '
o;., = %/ = ""%13. = 238 Psr

~ = "‘Y/{,‘f‘;"&é 7T Aen = 287 PST

*
Y O™
“a

N\

oz:a;_-& 4

23y *+ /(696)’* Gasr)*
T Al ¥ /¢S

éé":l /670 A




= % ¢ JEmg)+ N

= 835 + Jl&3s)%+ Gogy
T 83y * FPy
2= 1719 Psr

THE PRIMALY STRESS LiAvir— FOR FIVERGENC Y
CONDITIONS /3 - 2Say :

Sy = /3200 PSI @ oso °F

/W2 /3 2oo) » /S 8VO

/777 <€ ,58%0

TS EMEEGENCF cONDITION REAUIREMENTS ARE
AT ET. ' : '

F el ConDirions

/43 L/STED 1A/ ”PP&’ND/‘ F J PARG & "’83‘, A
T™e ASDSME <ong, THE PRIAIAREY SrrRESS L/ AVr>S
FOR [FRULTED CONDI)TIONS pfmE ol VS 4y or
0.7 , WHICHEYVER +8& LESS. . /4; WAS DoOMNE A
THE REFSRENCE & PrP/NG REPORT, LoCc s avo
SSE WiLL BE SCOMBIIMNED TO FomM TWE FAWLYTED
COND ITIOAN LOADI/ING , Ozpz;umezu.—', Loss o oo AT
ACCIDENT LLO:.A) * SSE LoADS - WOULD BE USED,
PowEVER, LOCA LOADS weRs ANoT AYAILABLE So
LEOCL + SSE 4oAdS V'ERE uSED. AT THE AREH
OF /INTEEEST™ 7727/ (LoSFDs B2&s

SsE ! M = ~Fog w-¢&
My = 925% v
/'/. s (0632 v
Fy T P29 «(p
LocE ¢ e o -39/ Iv-es
Mg = 256 v
= s ro0r% "
/'; = 72 LB

o . e RIRYT UG 3G AR

et n g —



LI'R1:1.44 38

d(s/.vs CRLCULRTIONS avﬂ/‘M 7O THOSE 5,,,“,,,/

PEE/IOMSL y *

05 T 2 P9c  PI

( 4

OHeg T #2029 Psr

0;, = Y34 pPsr
o, =~ £77 Psz
My | v

& T o ff' ragt

| y3vs (/?’9!‘)"1? (o29>T

T Y3y¥ 220

g = 2W6ey Fir

= % SGrrre
vz ¢ Jlser)E 4177-#)',-
= 1By + 1 SECY
r = RA90¢ »Psr
R Y Spy = 2. (13,20) T

7 Sy =7(sp200) = w0 0v0 Rsz

QFo/ < 8i,e80

77/4«1'
ARLE MF?"

{

3/, 68 Psr @ ¢ so°F  For SA

® csor

Fﬁl(/- 7EL C oa/o ¢ T7OA) Ee—a« R Me'z”s

182
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APPENDIX B

SURGE NOZZLE CALCULATIONS
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!_ R P —_— R OUE I S

TTWs APPENDIX DESCRIBES (N DETAIL THe  LOFT
PRESSURIZER SURGE WNOZBLE COAPONENT ﬂA/A‘VS/s
LN ASCORDANCE WITH SUBARTICLE N&-‘azoo oF.
Secrion ZTL OF TWE ASHE cope. ZIT ;mom.a
BE MNOTED THAT ANY REFSESNCES. < ITS ‘N CTHIS RPPEND X
ARE TAKEN FROM THE MHAN LisT oF Resmsncs-s N
SECTION SO0 OF THE MAIN Baqv oF THE REPORT,

_DES\GN CondiTIONS

i

DES/IGN CoNDITION STRESS ALLOWABLES ARE :
DEFINED By PRARAGCERPH NE-322| orF 7Me ASAE
CODE, S INCE THE EMPHASIS oOF THIS PeErorRT (S
THE INCLuSroN OF THE HS0°F sTEP TRANSIENT
IN THE FATIGUE CALCULATIONS, THE DESIGA covDiTION
CALCULATIONS SHOWN N THE BT L ReEromrT CRE‘?E:ENQE' z)
WERE REVIEWED AND AXKEPTED AS nbe.auATE
ET L <cALcuUrLATED A GENE®RAL PRIAMARY
MEM BEANE STRESS VALuE oF 7,268 PST AY Tue
PIPING CONNECTION AND 4,767 Psx 8 TTwe
NorBLE S~wELL., 7 #E /?I.Lou/ﬂBLE’ STRESS
VRALUES Fom 7HESE RABEHRS 8. /b, 6c0 PST AND
/2, 330 PsT y RESPECTIVELY,

/\/azmnc ConDiT1ONS

1
-
l

' A/ORMAL. condDITIiON STRESS ALLa«MSL&'s i

IAZE DEFINED BY BAGEAPA NB-3222 oF 7#& _

ASME cope, oBRMAL OPERATING oouzp/-r-/ous g
ANALY ZED CONSIS7T™ OF THE FOMHOWIING MECHANIC AL |
AND THRERMAL  LOADS ¢

|

MECHAN ICAL LOADS:

DEADUWE \OWT

STEADY STRTE CPERATION
srismic Cose)
LocE Cmeen.)

TwermMaL L oADSs

Y so% SEr T= ﬁnfs/e'w
LOC E




STERDY Stivte FLuCTUWATIONS
PLanT VoA NG

HRERYT - WP

CooLDouw N

OPEEATING T £MP.

S INCcE  THE METHOD wSED TO CPALCULATE
PRIMALY PLUS SECONDARY STRESSES FOoR 7TnE
SPRAY NogalLE VERIFIED ®BTL'S CALCULATION
METHOD WITHIN REASONABE LiM/7sy, TRE TBTT
I'FPROCEDURE W Ll BE WUSED TO CALULATE
[ PRIMARY TPLUS SECONDARY STRESSES FoR® 7X&
SuURAE wOomels . DwEFLY, TWE BTI MHeTwod
CALCULRTES STRESS RAINGE S US/AVS THE PRINCIPN
STRESS DIFFERENCES FOB £RHAcH OAD cAseE. A
 MOBRE COMPLETE DESCBRIPTION OF THIS PPOCEDPURE
cAN BE SEEN N THE B7 L z2rroorr (REFERENCE 2).

Te comMmPLETE ALl NECESSARY EVRLUSTTON
oF THE SURGE AMNorBLE, &' SAAS TIT Fweres
ELEMENT MODEL ©OF THE Swuras NoBRLE AND THERAAL
HIELD wmS RUN WITH THE HSVO 5 sSrsr 7HERAMAC
TRANSIENT, Pho7T oF 7HE FMNITE ELEMENT
IMESH SHOWING NODE AND ELEMENT NUMBERING
SCHEMED 13 SHOWN IN SEVERAL SESTIONS IN FiaureE B
PAGES, B3~ BS ., FRESSURE LOAPS wWERE USED To
CALCULATE AN EQUIVALENT. END PRESSURE ©OF G7o0Y PSI
AT TRE PIPING COWNNECT7/ONM, WWILE TPRESTURIZER
SHELL STRESSES WERE USED AS BOouNDARY
CONDITIONS ALonNe THE HModEL BounDARY N THE SHEL.
DaTA PRESENTED & REFERENCE § wWAS ugepn To '
TETERHMINE CRIT\CAL TIRE STEPS FOR SEVERAL
PROFILES THWRoUGH THE MODEL. T re S AAS IO
RUN SMHOWED THAT Fom A@.L TIME .STEPsS THE ARERS
OF MAXIMUMN STRESS WELE THE TWO (amcH END oF
THE END SiTTING ( ELEMENTS G7-72, FiG. B/, PAGE BS)
AND THE Bi~METALLIC WELD CONNECTING THE
END FITTING TO THeE Noawe (Eermcars /so-/59,
Fieure Bl, PAar 34).-77/4!3/ THESE T wo ABERS
Wi, BE ‘T AE SUBTECT OF THRE TREWMAINING DISCUSSION.
THE coMPLETE ouTPULT FRorM THe SAASTT comPu
RUN IS5 SHOWN (N HMICRo FICHE ForRAM 1IN APPsnpix C
“TWE FOUR STRESS cOMPONENTS RESULTING .FRomM
e SAAS TIT _ANALYSIS ARE PLOTTED AND - LINEREL
IN Freumes B -Bs, PAGEs B6-F7, FoR PRoFIE
(ELEMENTS 67-72) AN® Fileumes Zo-~ 89, PAGES
Bro-8/83, For PRoFie Z (ELEMENTS /So-159).

|
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UsING THE LINEABIZED COM PONENTS SHowal IN
THESE FIGURES AND THMHE TRIAXIAL STRESS

EAULATION @ ;

s |

;- !

o—‘»-(o'g-ro*.-faq.)a- + (g0 qo;.-fa;a;.-,;)o- |

I

—(&Roics - &FMHs) =0 |

!

| THE PRINCIPAL STRESSES AND STEESS DIFFERENCEY

 SHOWN BELOW ARE FOUWUND '

PeoriLE -+

INSIDE

O Pgee = 7.2 ~Sr NOTE uUSE OF |
BTI 's systemMm
89, ! KsT i

oi:o?m
05:

d\m = 8%, 0 AsI

7.2 -89/

1
o

o

- 8.9 Ksr |

8%. /-~ §6.0

By
=z
n

323/ Ksx

Sux = S8-©2-722 = <Yg.8 KSL

Feorice !, QOursipe

Oy ¢ 6,6 K=o

UY 2 = B T KsT

5t

-849.0 KSIT i

Sey T —blo -(-8.2) 7%.0 Ksr

Syw="8.2 - (—84.0) = »2.2 Ksr

Sux = -8%o0 -(-f..é> - 77 ¢ KsI ; |
|
|
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0% = WM KST

Oy = 38.2 «sI

6y = 575 kST

, S‘q 2 '\‘“'38~1 = ~26.8 A. IGI
Syn* 38.2-S28 = ~/%3 KsI

s'.,;=~f7.s.—//.q T Y6./ ksT

PFeorils 2, OuTrsSIDE -

%= 0.7  wst
i o—,{ = =32.6 «<r
| O, = -372,0 KsI

Sxy= 7 -(32E) = 33.3 K3I
5'[0\"-’- -32.6 -vé ‘57.0) = ‘}.q‘ ST

-3220~- ,7 = =327 wSL

\

A
7
x

P

| ,45 sTATeD N THE RT 1L REPoOwT, HAXIMUA
| PRIMARY PLUS SECONDARY STRESs RANSES ARE
L AS Follows ;
PROFILE I, INSIDE : Lece (2o sec) t SS§ ("5)
PROFWE I, OouTsiDE: Loce (200 ¥ SSF ()

Pgosn_s 2. ) Lsme: teocel(20) § SSF (3¢)

Prorie & 2, Ours/pE: Locelas) & Mor Lemk




Now,
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MuUST cCcHECK TO SE&E 1A RANGE BESTWEES
| 4 S0 °F ‘sTEP TERANSIENT AND ANY OF THE ABoue

L 1S GRENRTEE THAN HMAXIHerS CRLcULRTED xy
PeoFite | , TNSIDE , 1LOCE %X 4S50°F STEP !

LocE ST - ds.2 Sy T 226 Swx T 22,6
~uso°sTeP _t &.a - 33.1 ~48.8

f 36:7 -re. S -26'2-

| MAax S I RAMGS * 36.7 KSr f

! ;

Peorue |, TNs'DE |,  S.SF W) § yso® step:

SS¥W » SX(' = - /07 Sv” = _507 S“x = 704 o

- 450°STEP 8/.9 -33.1 - qg, g !

|

!
-  TroFiLe

e

LocE‘
- 4SO°STEP

t

Feor g

ssF
- 4s0°sTeP

|
|
|
|
| FroFiLE
i

LOCE
- Hso’S"rEP

)

80.2 -x8. 8 -q/.4§

MAax. S.T. RANMNEE = 80.2 KSI

ouTsioe, LOCE & 4so°stee:

Sy0.3

Sky = ¥7.9 Sew = ~e.C Sux =
~729. @ 2.2 7. ¥
Max., S.I. Ranes = 36./
|, OwTswwe , S3FE & 450° swer:
qu=-$.5' Sy“‘: ~/ 7 SHK= .7‘ z
~7¢. 2.2 : 772. 4
-85, | 0.5 3¢. &6
MAX &.z. RANGE = 88,/ KST )
2, rNs/pE, tLock § 4so°STEP:
Sk T -~ 28.6 SW= 2.2  Sext 26. 4
6.8 _19.3 - Y. !

= /08 a.las_ -/'7v7

Max. S. I, RANGE = 2.4 5 KSI

'lsné

A{

.
i
|




l
|

L
I

-PZO'FH.E 2, TNsioe |
SF Sm‘ = °o. 2
SO°STEP 26. 8
Lo 27.0

AMAx

OUT s IDE

Likii44 58

SSF. X 4So°stEP !
5.”, = 0. 9 ng g =~/ /
/9.3 s %./

2O . z - V?.Z.

S.Z. RANGE = %22 ASr

B?

, LOoCE § 4So°srer
/SO° STEP -~ 33.3 ~q. 9 322 i
| /0.6 2 9 ' 4 2.7 i
| !
) rMAX. ST RANGE = /0.6 Asz . i
i | |
iﬁeo:u_s 2, Oursios, HoT LERX ¥ 4So °sTEP |
iH . S/, = -4&f, 3 5’” s -/9 Sﬁx T 6.3
4so® sTEP . ~- 3%.3 ~9. ¢ 37.7
| > |
: MAX SZT. Rewce = Y4 o xSz
| |
/ATERIAL  FoR BoTH PROFILES (S TwcowEr ($B~/67)/
THUL S - '

l
'
i
|
l
!
E
|

S,.\'- o

RST @ S6°F

ISM = H49.8 KsSI

I7T cAN BE_ SEEWN
SSD LMIT ON PRIMARY Puus

T HRAT “TNE

| SECOWNDARY

EXC EEDED

ELASTIC - PLASTIC

STREwS
"W TWQ

/NN THE PREVIOLS < ALCWULAT/OUS

INTENSITY wAS BWEEWN
ARENS. T\\\.Ls A S/MPLIFIED

ANALY S\s PER N B-3228.3

wid., BE PERFORMED FoR TE Two POINTS,

LLs\ua

Fiaure s

B2-BS, TaEe STRESS

COMPONENTE FoOR PROFILE | | EXCLUDING THERMAL

BEND ING,

ARE !




LsiNe THES COoMPONENTS

EGUATION

G o -
q‘ 0’, : !f./‘
% =

%

O = =~ .35 Ksr

% < 2, SO zsr

o, = =-/S§.50 S
=

Tea - 3.8% «KsIr

LTR1144 38

N THE TR/IAX (Al S7THESS

sSHownN oW  PAGE BIY Y\ELDS THE
FOLLOWING PRINCIPAL STRESSES:

- 3,0/

-
-

=-/85.850

MAX . SI, = 22.4 KSx

STREsY DIFFTERENCES ARE
Sy = =3Ol - S/6 = -8.s7
Syw = $.16 - (158 % 2066
Sux = -s/8.80 -C 300 = -/2.97
ProFiLe 1, INsIDE , sS.SF ¥ yso®ster CHinus T.B)
§.SE 5],1 N -/ 2 S’” 2 -8.7 Sﬂx? 7."’
- ugetsr=P A - 20.7 g
; éuf - 26, 4 /?. 9 .
MA¥X. S.I°, S 6.4 %sx
Peorie | | ourside, SSF { 4s0°stEP (Mmus TB.))
i
'$$F. vaz -5 S Sy” 2 ~/0 %7 sﬂxt 2.2
Mso® sTev — 8.z s20.2 (2. &
2!7 .z‘z'.q /707

' Se MAXIMUWA RANGE OF PRIMARY + SECONDARY —
BENDING STEESS INTENSITY 3

THERMAL

26.4 xSsr

26.4 < 35, Com 44.8) keI

SO HAY PROCEED

B8




| LTR1144 38 19
I' . e e -:._ -_ e e e e ..
| - SW T RANGE OF PRIMARY + SEOLDARY S7EEsSs
‘ usI1NG MAM&&M‘ VAL G ﬂ-AUL—‘: | ‘
| S. = 8s./ &sr N
For ;ZA/‘_CaNEL SB-167 :
| wA = 1.7
i ' N = >
M Su = 3o00UMNUe.) = 4.7 ksI
i; S~\A > 3mMSn :
[ 6. |
| 85.1> 84.7
é THALS d A/e - //n |
=
Ae = 3.33 5
! . —
7774;5, MUST HMurTiPLY Si uAUE FOR StTerpy S
| Fiucrurnr/ions AND ‘*S°°F STEP TRANSIENT PA/RING '!
N FATIGUE  CALLULATIONS BY Ke 1F Twis PairiNe

ENTERS WMTO CUMUATIUE UWUSAGE CALCUWLATIONS,

 FRTIGUE [MANALYSIS

; THE FATIGuUE ANALYS/S WRS PERFORMED
IN ACCORDANCE WwWITH SUBPARAGRAPH NE- 322z2.4
loF ™ME ASME cove. [ e PEAK STRESSES USED /N
| TRESE C ALCULATIONS WERE AS L/ISTED IN THE

. FATIGUE ANALYS|S SHown N THE BTI rerorT
' WITH YHE EXCEPTION OF 7THE NSO SF ST£P

| TRANSIENT. TEAX STRESS VALUES FoR THE
4§5O0°F STEP TRANS\ENT WERE TAREN FEOM
Fleueres B2 - B9 FoR PROFILES /pwp 2
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T wue ﬁAMS\ENT._ LOADS AANALYRZED we g&s

Oo8fs

L0CE CME:;/)
Y SO STEP
Loc & (20 s&.)
LocE (z2s sec.)
roce (ssse.)
Loce (/95 se.)

Ss.F (- 3¢ se.)
S.SF (+¢ s&.)
Ss<¥F (+t26 sEc.)
PLANT Lva. (4 SEC)
,8 PanT Loe. (48 ser.)
4, Hear -Up (3.3 we)
/5T HeRT-up (5.8 Ae)
/6. Coor Down ( 7. 06 #e)
/7. LEAK TEST

78. Hor LEWIK

9. O.T-»

NIV NN®Y WA

TNne APPrier Mecwinics Bravcr coMHPUTER

ProeRAM INTENS WAS USED TO CAWLULATE

ALTERNATING STRESS INTENSITIES Forg ALL

PO SS/BLE PRIRIN S OF TEREANS/IENT LOADS FoZ=

BOoTH REERNS OF /NrEXEST N 7THE HMODEL. Twes

CFINAL TABLE OF OuTPUT FRoM TH\S PROGRAA

LISTS ALTERNATING S TRESS INTENSISITMES W
DE CcREASING oRDER SsSuUucH THAT THE APPEROPRIATE"
FATIGUE LIFE CWURUE MAY BE USED TO <cALCULATE

STEADY STATE FukTuATioNs(S.5.F) (- es“)

B2

'
!
1
!

ALLOWABLE NUMBEERS OF CYclES AND THE CUMULATIVE
USAGE FAcToR, Fiecurg IL-9.2 A% SWOWN ow ‘PAG!I

\s9 OF Sumsccrion NA oF vHe 1979 EDiTION
of THE AS ME cobe WAS USED YO TDETERHMMNE

RO W ARELE NUMBERS ~F CY<LES. T HIS Ccurvre
IS REPRODUCED M Filouke = 10, PAGE B22. A

 comPLeTE [FORTPAN LisT7NG or THE I NTENS

PROGRAM 1S SHOWN 1N PPENDIY L.

T e INTENS COMPUTER RUNS Fok Bo7w

1;925795 OF INTERPEST SMHOWED 7THAT MAX/MumM

Au-e-zuA'nmc-. STRESS INTENSITY Occummcs 1A
pnorn_s 2 (Twe AREA OF ME BI-METALIC WELD)

‘NhEN ™~ STEESS CONCENTR ATION FACTOR oV 2. o,

AS ALLOWED VY SUB PARAGERA/RPH ANB- 33522

WA S L SED, THus, ONLY PROFILE 2 F-Ar/Gaé'

fe.m.cu‘.nrzo,vs ReE M/eLaDL-'D IN TS ﬂPPd’lthx

!
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Tue TNTENS couPute® outpuT For PRoOFLE 2
IS SBHROWN ON TPAGES B23- B YY, THE CUMULATIVE

. UWSAGE CALLILLATIONS ARE SKAOWN on PAGES 8490 AuD
"BUlL. As caAN BE SEEN oN PAGE B«!, THE
CUMULATIWVE USAGE TACTOR WAS 0.609ST T HIS uvALuE |
1S URADER. THE USAGCE FACTOR LiMIT OF /.0. t

UPseT CoNDITIONS |

As sxressseo & mampcrarn N E- 3223 | wupPseT
CONDITIONS ARE ANALYRED AS NoRMAL CONDIT/ONS. |



VALUES OF S, ksi

4 5

67891 2 3 4 = 67891 2 3 4 567891

W B O NDO-

Lt I
153

147

2 3 4 567891

1 B

aTeRY

10°

W AU ANDO-

NOTE:
E =26.0 X 1C° psi

10? 10° . 10° 10°
NUMBER OF CYCLES

\'?‘\c,une B1O

DESIGN FATIGUE CURVZ FOR AUSTENITIC STEELS, NICKEL-CHROMIUM-IRON
ALLOY, NICKEL-IRON-CHROM{UM ALLOY AND NICKEL-COPPER ALLOY

10°

g¢ wn11dll

v Q



e T % PROGRAM = = INTENS = ‘= GALCULATTONG GF “TRANSIENT 'STRESS INTENSITIES % %

TOR

-

" || ) ) T __.J
-

' NO. OF PRCBLEMS CR PGINTS TC BE ANALYZEDC IS 1 SRR R Y T ’
R e L iy By D RRPree B o
B
-
i T S i N e Fraih v b e ar e 5 BT = T
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"% % NCTE THAT STRESSES ARE IN KSI # #

et e ot ... TRANS _NBs.CYCUES

I 7 T

PRCELEM NC. 1
NC. CF TRANSIENTS 19

STRESS CCNCENTRATICN FACTOR
ELASTIC MCODLLUS RATIO =

* 2.0C0
C.SC0

% % TRANSIENT STRESS DATA » *

100
e 2600
5C0
260
260

0.0
C.0
11.15C
3.308
___________ 0.707

-G.024
. ~0.056
87.CC0
B4.329
54.302

260 l1.87¢8 2C.018

260 1.582 12.958

e dOBR000. . ONBERC D s 515,300

9 1CCccco 4.8€4 T.834
10 1000000 5.293 C.075
Y. 210060000 .. i 6.011 =2.459
12 11CCO 5.784 &.347
13 11C00 4.€05 12.154
e e o RB00. e . oOREEE . o IBSRED

15 15C0 3.504
16 15C0 2.587
B -3 o RN |y . ¢ (S O o
18 260 5.754
19 1¢cccco 5.438

6.469
5.914
3.368
3.300
2.688

STCHA K . . SEGMA Y ...

_SIGMA 2Z

C‘o

- C.0
116.CCC
93,387
62.£665
28.294
18.C51

e 5919

1C.901
1.267
8.460
17.195

a0 Te 050

8.571
6.543

st BT

4.820
3.607

_______ TAU. XY._

et e e 050

i = QUG 68

TAU YZ

C.0

2.600
7.1C6
e o B WL

1.326
1.1C6

-0.982

-1.1C2
oo La B8]
=0.730
-0.798
0.539

-0.984
0.648
L.m2e432 _
_1-‘074
~1.032

c.C C.0
0.0 C.0
0.0 0.0
0.0 0.0
C.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.C 0.0
0.0 0.0
S o ¢ C.0
0.0 0.0
0.0 c.0
.0.0 0.0
0.0 C.0
0.0 ¢c.0
0.0 e 050
o.c 000
0.0 G.0

g¢ My TI¥L]

i

] BT R
A

i

|

LG Tk SR NN AR . . 0 wa ISR »
I 3

1 AY

]

e e L e ] e N T, SR S L

i

i

i
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=
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=
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T % * THESE VALUES FCUNC BY SUBTRACTING COMPCNENTS OF THE TRANSIENT_PAIRS

*® * NOTE THAT 1F AXISYMMETRIC STRESS CATA IS USED-SUCH AS SAAS2 OQUTPUT-STRESS COLUMNS X,Y,Z, AND XY
CORRESPOND TO RyZ,Ts AND RZ STRESSES, RESPECTIVELY

S29

B )

i TRAN. PAIR SIG X SIG Y $16 2 TAU XY TAU XxZ TAU YZ
3 § i 0.0 -0.024 0.0 0.0 0.0 0.0
i 2 0 0.0 -£.056 Cs0 €0 0.0 0.0
e mle 2 A QS Lon . SEYL 150, ATBTHG00 . BN 00 . o BP0 00 . 160 0.0
; 4 0 g 3.308 84,329 $3.387 7.106 0.0 0.0
G 5 & 10 0.7C7 54,302 62.665 5.815 Diso 0.0
T R O A e S L R e 0 e e DA E syl o T S S o) 4o
i s 1.582 12.958 18.051 1.106 G.0 0.0
40 8 0 5.583 5.3C0 5.919 -G.961 0.0 0.0
'L"_,M.- QP KO el T SRRSRESENE . | L TOR3G. " st TER90l R Lm0 ORAR . . O LG S L T0 T gk
i 10 .. .0 5.293 : 0.075 1.257 -1.102 0.C 0.0
figh 11 0 6.011 ~2.459 -3.687 S le08L 77 0.0k 0.0
TR RRR R R TN L O G R T W e Ol R 0 e Qe 73000 - OUONES. Nl 040
: 13 0 4,605 12.154 17+ 195 -0.798 (3351 0.0
B 14 . 0 -0.467 54432 7.075 0.539 0.0 0.0
T - 1 (o e e T G e Y I o T R o IS N 5 L _0.0
16 0 2.987 5.914 6.543 Ce€48 0.C 0.0
17 50 1.740 3.368 6.667 ~2.432 Q.0 0.0
AN o R N TR A Yo e e PRI T s R S s i R o1 1 S O | T S
19 " F0 5.438 2.688 3.607 -1.032 0.0 0.0
1 2 0.0 0.032 G0 ; 0.0 6.0 0.0
i Voo e . DINTEETNSNGORE -87.024 .. =-119.000 =256080 | 0.0 00
» 1 4 -3,308 -84.353 -93,387 -7.136 0.0 0.0
1 5 -0.707 -544,326 -62.665 ~5.815 0.0 0.0
T e SN S L B e T ) I T 1 e s S e 0.0 et BRSOV S Al G oo 3
: 1 7 -1.582 ~12.982 -18.C51 -1.106 0.0 0.0
i 1 8 -5.583 -5.324 -5.919 C.961 C.C 0.0
Pl el ) 0GR G aB G e GBS B L S~ 0i 90} L R o e i 050
& 1. 10 -5.293 -0.0%9 -1.297 1.102 0.0 0.0
Tl -6.011 2.435 3.687 1.081 c.C 0.0
S USRS B a1 e RS SR 6B a8 AE0 o O30 o AN e o O R
-4.6C5 -12.178 -17.195 0.798 0.0 0.0
) S 0.467 © =5.456 -7.075 ~0.539 0.0 0.0
e e ) (e e s U e o T T 1 <y W PRl 817 - ¢ S I 719 . S - el 011 5,
gt 1 16 -2.987 -5.938 ~6.543 -0.648 0.0 - 0.0
"; el -1.740 -3.392 ~E.667 « T2e432 0.0 0.0
P 1. 18 T -3.324  -4.820 la474 (TR AT T T e I LD
i 1 srlig -5.438 -2.712 -3.607 1.032 €20 0.0
7 2 -11.150 ~87.056 ~119.000 -2.600 0.0 0.0
) 2is s -3,308 -84.385 -93.387 -7.1C6 C.0C & €.0 el e s L
‘". 2 5 -0.707 -54,358 L —62.665 -5.815 C.C 0.0
& 2: b -1.878 ~-20.074 -28.294 -1.326 0.0 0.0
R e B o =Bo582 TS YATONG. . e~ LENeST . STe060 - A0R0 e b 00 e e
i 2 8 -5.583 -5.356 ~-5.919 0.961 0.0 0.0
| 2 9 -4,.8¢64 -7.890 -10.901 0.982 0.0 G0
Bl v 0 200 1ONE T -5.293 o Y e ST L vl e (e - R o o R T s D
= 250 L -6,011 2.403 3.687 1.081 B0 0.0
i
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3 * # STRESS CCMPONENT RANGES - NOTE 1hAT A TRANSIENT NUMBER OF ZERG IMPLIES NULL CONCITICNS * %
', 23 el * % THESE VALUES FCUND BY SUBTRACTING CCMPONENTS CF THE TRANSIENT PAIRS s -
.l i * & NOTE THAT IF AXISYMMETRIC STRESS CATA IS USED-SUCH AS SAAS3 OUTPUT-STRESS COLUMNS X,YsZ, AND XY
i ! CORRESPOND TO RyZ,T, AND RZ STRESSES, RESPECTIVELY el SR e e s Y N o e
® | TRAN. PAIR SIG X SIG Y SIG Z TAU XY TAU XZ TAU Y2
3 2 12 -5.784 ~6.403 -8.460 0.730 .0 0.0
® & 13 . -4.605 -12.210 -17.195 0.798 0.0 0.0
o TASEVE O - INSSS—— | R P N} “04539 v Bl 0.0
B 2 15 -3.504 -6.525 -8.571 0.984 0.0 .0
® 2 16 -2.987 -5.970 -6.543 -0.648 0.0 0.0
i, G . - PO 1 S 34424 -6.66T _. __2.432 ol e B0
L 2 18 -5.754 -3.356 -4.820 1.474 C.C 0.0
® 251G -5.438 —2.744 ~-3.607 1.032 0.0 0.0
i SRS - T, L RN N ) SRR 1 b R - NCHE 1% SR - % . 1§
] 3 s 10.443 32.698 564335 -3.215 £a0 0.0
9 AL 6 9.272 66.982 90.706 1.274 0.0 0.0
P e B W 9568 " Ta0G2 | EOQeFRAL:  n Dehi96 - L = 0D s O v e e L e
b 3 8 5.567 81.700 113.081 3.561 c.C 0.0
o ‘ 3 9 6.286 79.166 108.099" 3.582 .0 0.0
B A0 - L BGORT S 862925 . HTT0R . s B P02 _0.0. e Ol i R
b 3 11 5.139 89.459 122.687 3.681 0.0 0.0
® 3 12 5.366 80.653 110.540 3.2120 .0 0.0
e B0 A CRERERE o TRB46 . TT0LRGBD5 . oo aRe398.. v 6l 060, I
bt 3 14 11.617 81.568 111.925 2.C61 C.0 0.0
® | 3 15 Tobihb 80.531 110.429 3.584 0.0 .0
e v BOAG . o 0 B . B O8E . JPREAST e RINRE o Bl 0.0
e 3 17 9.410 83.632 112.333 5.032 0.0 0.0
® 3 18 5.396 83.700 114,180 4.074 0+ 0.0
T T . -, SRS ;A RN | % . T PRNRE, - R 0.0
AR 4 5 2.601 30.027 3C.722 1.291 0.0 0.0
® 4 6 1.430 64.311 65.093 5.780 0.0 0.0
I TN - R T S By Dy R Y SR SR T S 0.0 )
L kL. 8 -2.215 79.029 87.468 8.067 0.0 0.0 =
® | « 9 -1.556 764495 82.486 8.088 .0 0.0 ~
& AN % SN N YSIP  o . I N SR ah -
v 4 11 -2.703 86.788 97.074 8.187 0.0 0.0 =
£ I 4 12 -2.476 77.982 84.927 7.836 0.0 0.0 -+
b l_.________l. N - DU 0 S o PR RO, Y | UORREI. | SIS . X RO 2 1 — IS
P 4 14 3.775 78.897 86.312 6.567 0.0 6.0
® 4 15 -0.196 77.860 84.816 8.090 0.0 0.0 w
2 f,___—______IQ __16 ____—_00321 -_.__78-415 __86084‘0 ____._6.458 ,,,,, = C-O i e 0.0 G
& 4 17 1.568 80.961 86.720 9.538 0.0 0.0
& “I 4 18 ~2.446 81.029 88.567 8.580 0.0 0.0
A R T % - BURSNGE JEY - %, . SN ¢ - RNy R 4 & T AP - - . TR DY
i 5 6 -1.171 34.284 34.371 4.489 0.0 0.0
® | 5% 7 -0.875 41.344° | 44.614 4.709 0.0 0.0
P BB o RRRTE e CIRGERGE . 86 TR e B TS o B Bn el et e
;" 5 9 -4.157 46.468 51.764 6.797 0.0 0.0 w
® | 5 10 ~4.586 54.227 61.368 6.917 0.0 0.0 o
[ SRR 3 & WERIRNETE b T RS T Y SRS L B . 5 0l JOS, S
-. Yo 5 12 -5.077 47955 54.205 6-5"5 0.0 0.0
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* * THESE VALUES FOUND BY SUBTRACTING COMPONENTS OF THE TRANSIENT PAIRS __

CORRESPONC TG RsZyT, AND RZ STRE
PAIR SIG X S TGy
13 -3.858 42.148
14 1.174 48.870
15 R S b ey L e
16 oo -2.280 48.388
17 -1.033 50.934
¢ 1 ...\ o (1 (R ) [ 016 Fie
19 =4.731 51l.614

i 0.296 7.0€0
PE IR, ek e T 0 R T ) L2 ST
9 -2.986 12.184
10 : ~3.415 19.943
s 3 G S 1 QSIS 7
12 =3.906 13.671
13 =2e 127 T.864
14 o o 26305 L 14586
16 =-1.109 14.104
Ll it o n QRS BT 65650
18 -3.876 16.718
19 -3.560 17.330
Bl =he00) 658,
9 -3.282 5.124
10 =301l 12.883
1) S R P S 5 WA o Y ¢
12 =4.202 6.611
13 -3.023 0.804
b o o L NORO o SRR
15 =1+922 6.489
16 =1.405 T.044
LT sre=0ERO8L. " - L9590
18 ~4.172 9.658
19 ~3.856 10.270
o I Qs 192 =235364
10 0.290 5.225
11 =0.428 TsT59
12 i laad=01020] =1.047
13 0.978 ~6.854
14 6.050 -0.132
G st 2:079. - - —=1.169
16 2.596 -C.614
) B4 3.843 1.932
18 . s Ul R =Qab e o 25000
19 0.145 2.612
10 -0.429 7.759
11 =1.147 10.293
12 -0.920 1.487

% ® STRESS COMPONENT RANGES - MOTE THAT A TRANSIENT NUMBER OF ZERO IMPLIES NULL CONCITIONS * *

TAU X2Z

D867 ...

SSES. RESPECTIVELY
SI6 Z TAU XY
45,470 6.613
55.590 5.276
8550094 6.799
56.122 5.167
55.998 8.247
57.845 7.289
59.058 6.847
1C.243 0.220
. 223305 B
17.393 2.308
26.997 2.428 —
S T Lo
19.834 2.056
11.099 2.124
SO I TR s
19.723 2.310
21.751 0.678
SRSy o AN EY
23.474 2.830
24.687" 2.358
B e T RN
7.150 2.088
16.754 2.208
S O e
9.591 1.836
0.856 1.904
e LD S O e
9.480 2.090
11.508 0.458
i lYeaddl. Ledlsay
13.231 2.580
14,444 2.138
o I I N T |
4,622 0.141
9.606 - C.120
S RN o R E Y
-11.276 -0.163
-1.156 -1.500
o —2+652 _0.023
\ -0.624 -1.609
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SO AR Lo Tl 0.513
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5.604 0.120
______ 14588 .. - 1 6059
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* &% STRESS CCMPCNENT RANGES - NCTE THAT A TRANSIENT

* % THESE VALUES FOUND BY SUBTRACTING COMPCNENTS OF ThE TRANSIENT PAIRS . ___ —

PAIR SIG X

13 0.259
14 - 5.331
) 0L N T N Y L. L
16 1.877
17 3.124
18 . .=0.890_
] -0.574
11 -0.718
12 — ____«_‘00109’.
13 0.688
14 5.760
) U SNSRI ) o
16 2.306
)47 3.553
8o b 0k 6]
19 =0.145
12 C.227
) e R L)
14 6.478
15 2.507
36 et SO
17 4.271
18 0.257
29 e 0573
13 1.179
14 6.251
! 5 A . | )
16 2797
17 4.044
oo o = 10030
19 0.346
14 5.072
15 NRCERESIR, |1 (0); [
16 1.618
L 2.865
P VI 775 | S,
19 -0.833
15 =3 9]
G oo 35454
17 -2.207
18 -6.221
19 . e =55905
16 0.517
1 l.764
18 e =2e250
19 =1.934

AND RZ STRESSES,

SIG Y

-4.320
2.402
e 15365
1.920
4,466

- 4e534
5.146¢
2.534
=6.212
-12.079
=5+ 357

el =BG

-5.839

-30 293
=14, 613
-7.891
~8+928
81373
~5.,827
-5.759
....... =5 al4T
L0.915
IRRRRN 0 1050 [
0.433
2.979

3.659
6.722

6.240
8.786
8.854
9.466
=1.037
2.064

2.132

2.744

0.555

2.101

o B XB L e
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s’ . 90685,

=0.482

* % NOTE THAT IF AXISYMMEJRIC STRESS CATA IS USzZC-SUCH AS SAAS3 QUTPUT-STRESS COLUMNS XsY,yZ,
CORRESPOND TCQ RyZ,4 T,

RESPECTIVELY

SIG 2 TAU XY TAU XZ
-6.294 ~-0.184 C.?
3.82¢ =1.521 C.0
= e Lol _ 0.602 .00
4.358 -1.630 C.0
4.234 1.450 c.C
6.081 _ 0.492 .00
T.294 0.050 Cc.0
4.584% -C.021 C.C
LS G 2 -0.372 - C.0
-15.898 -0.304 0.0
=5 178 -l.641 0.0

S— -7.27‘0 1 “00118 s --OIC .
=5+2456 =1+<750 C.0
~5+3710 1.330 0.0

PN o £ ... 0372 = Q0.
=2+310 -0.070 C.0
-12.147 -0.351 0.0
= QS BB < . ~0.283 il CinlB
~10.762 -1.620 g.C
=125258 + =0s097 0.0

e =10.230 ML 1757 P (RN « %, o
-8.507 0.393 0.0
et S TSGR -C.049 A
~8+735 C.Cé68 C.C
1.385 ~1e269 OQG
UG TFI M . 0288 2o | 00
1.917 =1+318 C.0
1.793 1.702 0.C
s 35600 Del4h. +=oee.' 008
4.853 0.302 0.0
10.120 =1+337 C.0

s B 62% SR 0 7 I /. IO (o 1 s 1S
10.€52 ~1l.446 0.0
10.528 1.6324 C.C

SRS L 1] L TR TN - [ 0.0
13.588 0.234 G.0
=1.496 1.523 .0

. 0.532 -0.109 0s0 ..
\ C.408 23571 0.0
24255 2.013 C.0
3.468 305 e 0.0
2.028 -1.632 0.0
1.904 l.4438 0.0
. 22150 _ _.0.460 . C.0
4.964 0.043 C.0
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5 * % STRESS COMPCNENT RANGES — NCTE THAT A TRANSIENT NUMBER OF ZERO IMPLIES NULL CONDITIONS * *
b

¥ % ThHESE VALUES FOUNC BY SUBTRACTING COMPONENTS OF THE TRANSIENT PAIRS L0

* * NOTE THAT IF AXISYMMETRIC STRESS CATA IS USEC-SUCH AS SAAS3 CUTPUT-STRESS COLUMNS X,YyZ, AND XY
.CORRESPONDC _TO RsZ,Ts AND RZ STRESSES, RESPECTIVELY Al Y A

|
b
i
)| TRAN. PAIR SIG X SIG Y 516 2 TAU XY TAU X2 TAU YZ
'-H_ — - B s e i ek o g e o e K s e > o S ——
P 16 17 1.247 2.546 -0.124 3,080 0.0 0.0
) | | 16, 18- -2.767 2.614 14723 2.122 0.0 0.0
(TETELOREE, RN | SRS - o O ks 0 RIS T o1 e T < S 6.0
1 17 18 -4.014 0.068 1.847 -0.958 0.0 0.0
) | 17 19 -3.698 0.680 3.060 -1.4C0 0.C 0.0
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TRAN. PAIR
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10
k1
k2
13
14
Bl |
16
2
18
B9
3
1
1

RS S
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_ % % COEFICIENTS

A

1.000
1.0C0
1.000
1.000
1.000
1.CCO
1.000
i 1.000
1.0C0
1.000
1.000
it Lo 0G0
1.000
1.000

......... 1000

1.000
1.000

S 1.000

1.0C0
1.000

I 1012 [ SRS

1.0C0
1.000

e e R GOE0

1.0C0
1.060

i et LS 0

1.000
1.0C0

e ek M G0

1.000
1.0C0

SIS S 1 s {01

1.000

1.0C00
cretae e 1000
1.000
1.000
1.0C0
1.000
1.000

1.000
1.000

Aot Y000,

1.000

~1.000.

B

0.2400C
C.56000D
-0.2172D
-0.1810C
-0.1177C
__=0.50190
~0.3259C0
-0.16800D
~0.2360D
-0.66650
0.13500
__=0.20590
—-0.33950
-0.1204C
.=0.1854C
-0.1544D
-0.11780D
..=0.13870
-0.1173D
-0.3200D
.0.2172C
0.18100
0.1177D
_...0.5021C
C.3262D
0.1683D
-..0.23620
0.66890D
-0.11100

.- .0.2062D
0.3398C
0.12060D
-w-— 018570
0.1547C

. 0.11800
...0«13900D
C.1176C
0.21720

_____ _0,18110
0.1177D
0.5025C
..0.32650
0.16860
0.23660
-0.67210
-0.7900D

-01 0
-01 0
63 C.1264D
03 C.84130
03 0.34520
02 _.C.6554D
2 0.2817D
02 0.93080
02.___0.1756D
01 C.61450
00 ~-0.2905C
02 __ 0.1388C
02 C.3435D
02 0.32300
02___.0.10720
02 - C.7548D
02 0.34000
02. ... 0.60460
02 0.4286D

=01 C.0

03 = 0+1265D
03 0.8415D
03 0.3453D

02 .. 0.6561D

02 0.28220
02 0.93360D
02. ... 04517590
0ol 0.63C30
ac -0.2899D
02 2. 041391
02 0.34400
02 0.32460D
02 _ _ G.1075D
02 0.75710
02 0.3420C
02 __ 0.6071D
0z 0.43080C
03 Q12650
.03 _ _0.8418D
032 0.34550
02 0.65710
02 . _0.2828D
02 0.93730
02 0.17640D
.0l 0.6214D

-01 -0.28920

02

0

0'0
0.0

C5 -C.11460 0¢
04 =C.2124C CS
Q4 -0.2868C 03
03 . -0.1014C 04 _
Cc3 -0.3480D C3
02 -0.1€697C C3
€3 ___-0.4049C 03 _
Cl 0.106CC C1
02 -0.5881D 02
035 = =0s30610 03— —
03 -0.95140 03
02 0.2CCCD 02
03 _-0.1860C G3
2 -C.1128C 03
2 0.362CC CC
i@ _ =0.8105C 02 _
0z -0.4888C 02

03 0.3486C 03
0z 0.1705C 03
02 . C.40&1D
0l -0.8654C 0C
(0 0.5827C €2
03 --. 0.3Q720 €3 .
03 0.95330 03
a2 -0.20C38C C2
03 0. 18600 03 ...
02 0.11230 03
-0.8363C-01

g2 . -0sB81T20 €2 . .. o
0z 0.4935D (2

05 0.1147C 06

04___ 0.2135C
04 0.2893b C3
03 0.1017C C4
03 __0.3496C 03
C2 0.17150C ¢3
a3 0.4078C C3
J1 . _.-0.6758C CO
22 0.57570 €2

&2
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_FCR TRIAXIAL STRESS EQUATION - CORRELATE COLUMN HEADINGS TO FORM AX*¥*3+BX®%2+(X+[=0
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Q5. . d0e 11400 Cf oo oo i
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A Ly A _% % COEFICIENTS FCR TRIAXIAL STRESS EQUATION — CORRELATE COLUMN HEADINGS TI0 FORM _AX**3+BX¥¥2+CX+L=0

4 TRAN. PAIR A ; B C D

t___,%-‘_ﬁ g, e i Ok e S

1.000  0.2065C 02  0.1396C 03 0.3088C 03
1.0C0 C.3401C 02  ©.3447C 03 0.9555C 03
i 0000 . O TR0 D2 TR | SOD0LI0 OF ol

1.000 0.1860C 02 0.1075D 03 0.1877C €2
1.C00 0.15500 02 0.7602D 02 0.1139C 03
e o 000 s 0. FIE3RN02 = - S0l aG4TE 00 0.28760 0C

1.000 0.1393C 02 0.6105C 02 0.82¢CD Cz
1.000 0.1179D C2 0.4337C 02 0.4998C 02
el o L @00 L -0 36L30N02. 026990 €3 -0.16440 02 PRI O SR BN, SRR Y

1.000 -0.99480 02 0.2761D C4 -0.1865D C5
1.000 -0.1670C 03 0.7536C 04 -0.56190 C5

1.000 -0.20030C 03 0.1031D C5 -C.5CC0C C5
1.000 -0.1536C 03 0.97220 04 -0.5241C 05
et - G000 =2 =0,21050 103 . - .0.1142D 05 =0«5831E 05 . S

1.000 =0.21730 03 C.1205D C5 -0.5474D 05
1.600 -0.1966C 03 0.99300 04 -0.4661C CS
e e SO0 0 -0.18320 03 0.87640 04 .._-0.48700 05 . SRR A e~ SR R TR

1.000 -0.2051D 03 C.11370 C5 -0.1056D 06
1.000 -0.19860 02 0.1034D G5 =0+66580. 05
e o0 01000 =0.20000 030510698 65. - —0.74018 0S5 . = 2

1.0C0 -0.20540 03 0.1121C 05 -0.8556C 05

12
13
14
15
16
b i 4
18
19
4
5
6
) TR o e e NS (NG -0.1846D0 03 . . 0.9147D 04 =0+ T129B GS. _ - -
8
9
10
LY
) 1174
BE
14
15
16
17
18 1.000 -0.2033C 03 0.1061D:C5.. —=0.4967C C5

|
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A 39 1 000 ~0.20564D 03 . 0.10860 05 .. ~0.56850. 105 R :
5 1.000 -0.63350 02 0.1079C 04 -0.2348D 04
6 1.000 -0.1308D 03 0.4338C 04 -0.3812D 04 57
= Y. ... . 1.000.._=0.1%84C 03 .. 0.5594D 04 __=0.6568D 04 _ e -
3 1.000 -0.16420 03 0.6469C C4 0.2142C 05 !
9 1.000 -0.1574D 03 C.5997D C4 0.1521D 05 s
__________ 6 B0 000 . ~0-RTAGD 103 . 013420 06 021610 05 .- -
& 1% 1.000 =-0.18120 03 0.7861C 04 0.2928C 05
% 12 1.0C0 ~-0.1604D 03 0.6158D C4 0.2161C 05 &
e et B L BB AT DR L (O S RAGD E < ORTEBSY 0B o o
4 14 1.000 -0.16%0C 03 0.7390C 04 =-0.2198C 05 W
& 1% 1.000 -0.16250 03 C.6506D 04 0.68450 04 ®
T R e o 1600 D LBSED 0 . O BATE Bk . D RA6D, 04,
% 37 1.000 -0.1692C 03 0.7193D 04 -0.31200 04
4 18 1.0C0 -0.16720 03 0.6698D 04 0.24070 05
e R T L See 0L v6930 00 6.6898D G4 .. 0.2186D. 65 . .. .
gl i g 1.000 =-0.6748D 02 0.10780 04 0.2072D C4
§ 3 1.000 -0.85080 02 0.1747C 04 0.2603C C4
L0 5 Rl TR S Y880, =f,10090% a3 0.22190 .04 ..0.16168 05.. .- = i
; 5.9 1.000 -0.9408D 02  0.1951D 04 0.12390 05 o
5 10 1.000 -0.1110C 03 - 0.2750D 04 0.18206C 05 w
B e 0L 1 TeD03. - D 30560 04 0.2313D 05 ) o
5

12 1.000 -0.9708D 02 0.20380 04 0.1552D0 C5




. TRAN.

|

|
|

|

B OO D POPOORRPDDNNNNNANNANN~NO OO OCCOCCOCCRCGO MM U

L

* % COEFICIENTS FOR TRIAXIAL 3TRESS EQUATICN - CORARELATE COLUMN HEADINGS TO FORM AX¥%3+BX#*%2+(X+D=0Q

PAIR

8 AP

- -

Eles Loeh o

A

1.0C0
1.0C0
1.000
1.000
1.000

1.000
1.0C0
1.000
1.000
1.0C0

~1.000 .

1.000
1.000
1.C00
1.000
1.000
- 1.0C0
1.0G60
1.000
~1.0CQ
1.000
1.000

SRR, |2 | [

1.000

1.000
~1.000
1.000
1.000
1.000
1.0C0
1.000

~1.000

1.06G0
1.000
- 1.000
L.CcCC
1.000
- 1.000
1.000
1.000

_ 1.000

1.000
1.000
-1.000
1.000

1.000 .

B

-0.8372C
-0.1056C
<~0:99138
-0.10220D
-0.10590
~0.1038D
-0.10590C
-0.17600
-0.3339C
-0.2659C
-0.4352D
-0.50320
-0.2960C
-0.1624C
-0.38150
-0.3165D
-0.3475D
-0.3841D
-0.3632D
—013846C
- .—0.1579C
-0.89920
-0.25930
—0.32730D
~0.12000
0.13630

. =0.20550
-0.1405D
-0.1715C
.=0,20820
-0.18720
-0.20860D

. 0.67970
-0.10140
=0.1694D
... 0.3789C
0.17150
-0.47620
J.17420
-De13580
=2.50270
-0.29280
-0.50690
_0.16930
-0.2373C
-0.3008C

c
02  0.1531C 04
03  0.28110 C4
02 . G.2256C 04
03  0.2451C C4
03  0.2674D 04
03 _ 0.2348D 04
03  0.2478D 04
02  0.77390 02
02 0.1867D 03
02  0.1183D €3
€2 0.37220 03
02 0.4880D C3
02  0.1361D €3
02  0.3106D 02
02 .. 0.39280 03
02  0.2078D 03
02  0.2666D 03
02 = 0.35120 03
02  0.22880 €3
02  0.2727D 03
02 ... 0.9455D Gl
01 -0.8006D 01
02  0.1010D.03
02 ... 0.1658D 03
02 -0.80460 01
01 -C.79550 01
02 .. 0.12020 03
02  0.2646D 02
02  0.5479D 02
02 ....0.9334D D2
02  0.2564D 22
02 0.4847D 32
01 . 0.7220C 21
02  0.26990 22
02  0.67C9D 32
01 . 0.3328D 01
02 0.59530 02
01 -0.9890D 01
01 . -0.4844D 01
01  -0.54200 31
01  C.9411D 2C
01  0.1405D 01
01, 0.6748D Gl
02 0.6705D (2
02 . 0.1216D C3
01 ~0.47500-C1

o]

0.9459C
=0.1642C
G.97380
0.7690C
0.6755C
0.175¢D
0.171SC
=-0.2091C
0.1337C
0.7254C
0.1998C
0.31560
0.1143D
0.28810
=0.7126D
0.5368D
0.35C20
0.2557C
C.1705C
0.1€6600
0.42360
0.15140
0.8827D
- 0.15880C
C.25880
C.5184D
=~0.1657C
0.15960
0.1163D
e @k 5ITD
0.6212C
0.63800
=0.9079D
-0.69120
G.32C4D

230+ 832920

-0.758%8C
=0.3524D
=0.6447D
-0.26100
0.39350
C.€651D
~0.86400
0.32110
0.17240
0.24940

7l 1 T[ALY

A

8 !

=9




e m——

et e e e e B D

% ¥ COEFICIENTS FOR TRIAXIAL STRZSS EQUATION — CCRRELATE

! TRAN. PAIR
9 13
9 14
L e s i
9 16
Qi ENeT
Loy BT NN
9 .~ 19 -
sy
o =l o) I 0 (e P BN
10 13
10714
AR e U
10 16
e 10 L7
17 LSRR s TEOR - el
! 108 19
% 1 s 1
A i Pl ottt o ol
114
11415
S b G e R T
‘ S
) e
T T gt
| Yo i
i 12, 14
;W__W,-ﬁlz, 15
i 12 16
i L2 I
|| Nl o e L
F' 12 19
2 13 1%
ST e U b
i 13 1%
13- 17
W R R S
13 13
14 15
g% e s e o
Y% LT,
Y4 18
i T AR RO NGRS o T b
! 15 ‘16
i LS 7
et Ry DSl e
15 19

B

0.10360
-0.1156C
-0.5055C
-0.8155D
-0.11820
-0.97250D
-0.1187D
-0.68000D

. 013930
0.27290D
0.5375D

...0.1188C

" 0.87790
0.51100

.-.-.0.7209C

0.5068D
"0.2073D
. 0.3409D
0.1218C
0.1868D
0.1558D
0.1191C
0.14010
0.11870
0.13360D
-0.85510
-0.20470
-0.5147D
-0.88160
. =0.67170
-0.88580
-0.2191C
-0.1541D
-0.1851D
-0.2218C
_=-0.20080
=0.2222D
0.6504D
0.3404D
-0.26500
0.18340D
~—0.3070C
-0.3100C
~0.67690D
-0.46700

" -0.68110

02
e2

QL

01
02
01
02
01

02

02
01
02
01
01

C1l.

01
02

02 .

02
02
02
02
02
02
02
0l
01
01
01

Ol ..

01
02

02 .

02
02

02

02
01
01
00
0l
00
01
01

01

01

C

0.2441D
0.40080
- 0.82060
C.174SD
C.43S50D
2011880
C.3039D
0.72310

- 0.5138C0
0.17270
-0.35880D
... 0.2204D
0.2007C
-0.14€7D
L OIS E4A3D
0.67450
C.1C21D
0.2552D
-0.38540
0.5632D

.. .0.2641D
-0.1060D
0.45170
..--C.3C41D
0.33570
0.14030

i r=0¢b822D
0.5504D
0.2174C
0.1074D
0.2061D
0.1517D
0.6475D
C.91710
0.1452D
C.84720
0.1G94D
0.9290D
=0.4410C
=-0.1344D
-0.2654D
-0.29630
-0.2025D
0.1254D
=0.3923D
0.1854C

c2
02
0l
c2
g2

02

02
ol
Cc2
03
02
02
01
c2
c2
ol
03
03
02
c2
02
02

‘02

02
02
02
co
01
02

G2 =

Cc2
03
c2
c2
03
02
Cc3
01
00
G2
02

Q2L

Co
c2

et

0ol

v

=-0.7255C Cl
-0.4014L C2

-0.43250 01

=0.4127D 01
-G.5C17D G2

0.2156C 02
0.507CD Ol
0.21070 C2
-0.13360 03
-0.19380 C3
-0.82310 02
-0.86700 €2
-0.72330 02
. 0.4750D 01
0.86390 00
-0.2578C 02

0.26010 02 ___

COLUMN _HEADINGS TC _FORM_AX**3+BX¥*%2+CX+C=0

L =043 0T0 0 il

-0.57840 03
-0.2745C 03

- :=0+2896D €G3

~0.27€¢D C3
=0 1350002
o =0.2153D 02
-0.5984D C2
-0.56910 C1

e i=0e38060=01. -

0.1318D Cl
-0.16410 C2
0.16820 01
-0.57C1lC C1
=0e32690 02

-0.5368C 02 .

-0.85270 02
-0.23650 C3

0.1315C 03,

0.10790 03

0.269CD C1 °

=0 BT94DI0C 10

0.54600 01
0. 39C5D0 C2
0. 64750 C2
0.48200 C1
-0.€4230 C1

0.36310 02

0.2765D0 C2 .

8 ¢ |n 7 [ I}Lk1

€2




e S e e et e s | i —————— o e L e

! ) : * % COEFICIENTS FCR TRIAXIAL STRESS EQUATION - CCRRELATE COLUMN HEADINGS TC_FCRM_AX**3+BX¥%2+CX+L=0

’! TRAN. PAIR A B c D

555 16 17 1.000 -0.36690 01 -0.67820 C1  -C.78260 CC 1 '
) 16 18 1.000 -0.1570D 01 =-0.12000 C2  C.2022C G2
Lt 16 19 _______ 1,000 _-C.3711D 01 -0.84542 C1  C.3150C 02 - g
] 17} &8 1.060 G.2099C 01 -0.8479) Cl C.215%0 Ol
i ! 1719 - 1.000 =0.42000-01 =-0.1371) 02  0.13690C 02
Pl 18 39 1.000_ _-~C.21410.01 .. 0.11240 01 . 0.23920-02. . . . . .
b |
b
T A e e i o et i A s
b |
;
b |
;'{.__.__ e et PO S p S s e R e . - B Bt S
18
i i S - S e nel e o e iy e -
'i | 3
: }.-__ = i = it e - SRR FUE - SUETE
': |
& b e - ..
) " -
2 . s - et
i ~
) | —
L ~ b e et o =
E
] =
: w
4 ) = - =)
] 2
| $
). |
|| DR SO DN © S S NOPRR < N S, TP (R (S o ¢ SR N TS SRS S S| N AN SRS T e -
¥ &
I E
; - i SR R AR e b i i S i P TEr e T S S TR - 3
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St N S e LERT e g




" & % PRINCIPAL STRESSES, MAXIMUM STRESS INTENSITY AND ALTERNATING STRESS INTENSITY FOLLCwW* *

* % NOTE THAT ALL STRESSES IN THIS PRCGRAM ARE IN KSI * *

; # NCTE THAT ALTERNATING STRESS INTENSITY HAS BEEN MULTIPLIED BY STRESS CONCENTRATION FACTCR ANC E RATIO * =
; TRAN. PAIR SIGMA 1 SIGMA 2 SIGMA 3 S INT BETS L
o 0 R b AN 0.0 3 -0.000 -0.024 0.024 ci022u
' 28 0 0.0 0.0 -0.056 0.056 C.C5C
3. 0 119.C00 87.089 11.C61 107.939 97.113
I A R - e T 84.948  2.689 90.£58 §1.6C1 _
] CRE T 62.665 54.926 0.083 62.582 56.305
6\ 0 28.294 20114 15782 26.512 23.853
Ty e O R - 13.065 L.475 16,576 T 2 Ve N SR S
i 8 0 5.919 6.413 4,470 1.943 1.748
: 9. 6 10.901 8.129 4.569 6.332 5.697
| B 08 20 5.516 1.297 . =0.148 S.664 el it T S T e <o
| e [ 64147 ~2.595 -3.687 9.834 8.847
12,0 8.460 6.848 5.283 3.177 2.858
ST U R ) TS 125230 .. v %522 U et e B ) £ e e S e
: 16 7.075 5.481 -0.516 7.591 €.825
: 15 il 8.571 6.766 3.207 5.364 4.826
o wier 15 T il BRI Rty - o L6052 25880 B 98 o L A3 e 5.4
! 175 O 6.667 5.119 -0.011 €.678 6.0C8
‘! 18 .0 6.445 4,820 2.609 3.83¢ 3.451
i_ PG ) 5« 182 ASHEOT -5 7 - 2.344 B TR N 1y 1oV G ORI -, eV
i 1. " 2 0.0 0.032 0.CCO 01632 €.C29
: 153 -11.061 -87.113 -119.000 107.539 97.113
Lo i B0 o s bbb =00 800 | o =B8RSO, | SS03LBET 90697 <. _.~.814600.
i 1. s -0.084 -54,949 -62.€65 62.581 564304
! 1= 8 -1.782 -20.138 -28.294 26.512 22.853
LR e MR =13688.4 S =1@8.05Y. .. L6575 SO O IR | -
il 1 8 -4.484 -5.919 -6.423 1.539 1.745 -4
; ] 29 -4.571 -8.151 -10.901 6.330 5.695 x
3 SN CO . IOE o T L SN IGT Ll -5.517 5 abk 200 1 WS RTEY e et
i TS 3.687 25571 -6.147 9.834 8.848 —
| L5 12 -=5,291 ~6.864 -8.4560 3.169 2.851 o~
e DRl W 1 SR B U] =126l A -17.195% 12.673 BP0 TP Ty SUENG S Wt
| ) Y 0.51¢é -5.505 -7.075 7.591 6.829
: 1 s -3,209 -6.7€8 ~-8.571 5.362 4.824 i
O SN) L TR o O U N Y A0 -6.543 _ 107 TN - | v
| P 0.002 -5.134 -6.667 6.669 6.000 @
i I 18 -2.629 -4,820 -6.449 3.820 3.437
S ) i T L =2,385 _ -3.607 . ____ =-5.785 3.419 . 3.076 BEy oot
; 2 3 -11.061 -87.145 -119.000 107.939 97.113
o 20y -2.690 -85.003 -93.387 90.697 81.600
o o PR . -0.084 -54.981 -€2.665 62.5¢€1 5€.304 s T Sl (o9 ¥
! 216 O ~20.170 -28.294 26.512 23.853
PoERST -1.476 -13.120 -18.051 16.575 14.913
e 8 . =4.,502 -5.919 -€.437 1.935 IS T o S e A T L .
2iv. g -4,573 -8.181 -10.901 6.328 5.£93 (13
i 2 10 0.094 -1.297 -5.518 S5.613 5.050 W
TR G o e G Ly A -6.148 9.835 __8.848 w




" # PRINCIPAL STSESSES, MAXIMUM STRESS INTENSITY AND ALTERNATING STRESS INTENSITY FOLLCW® »

__ % % NOTE THAT AL. STRESSES IN THIS PROGRAM ARE IN KSI * *

* NOTE THAT ALTERNATING STRESS INTENSITY HAS BEZEN MULTIPLIED BY STRESS CONCENTRATIGN FACTOR ANC E RATIO * #
TRAN. PAIR SIGMA 1 SIGMA 2 SIGMA 3 S INT ALT Sils
2 P -6.886 ___ -8.460 3.159 2.843 <
» 2 -4.522 -12.293 -17.195 12.673 11.4C2
' 2 0.515 -5.536 ~-7.075 7.590 6.829
N -3.212 -6.817 -8.571 5.359 4.822 T
2 =2.852 -64105 -He543 3.691 3.321
2 -0.008 -5.156 -6.667 6.659 5.991
e ~24655 ___ =4.820 __ __ _—£.455 3.8C0 T
i 2 -2.394 -3.607 -5.788 3.3%4 3.C53
| 3 25.613 10.452 0.061 25.552 22.989
ot 56.335 __ 33.153 ______ 9.988 46,347  41.699
3 90.706 67.010 S.244 8l.462 73.291
3 160.949 74.077 9.533 91.416 82.247
e 113,081 81.866. . . . 5,401 . . _107.680 .. 96.880
3 108.099 79.342 6.110 101.689 91.759
3 117.703 87.094 5.688 112.015 1€0.780
b i kil 122.687 ______ 89619 . __4.,979. .. i17.708 T L
3 110.540 80.800 5.219 105.321 94,757
3 101.805 75%.015 6.376 95.429 85.857
R W 111.925 _.81.629 11.556 = 100.369 T O JL e
3 110.429 82.707 7.470 202.959 92.632
3 112.457 81.138 8.111 104.346 93,880
St - 112.233 . 93.972 _____9.070 102.263 52.905 ;
3 114.180 83.911 5.185 108.995 58.063
3 115.393 8L.479 5.545 105.848 98.831
B o ] $0.722 .. . 30.088 ... 2.540:. .. 28:182 25.355 o
4 (5.093 64.838 0.903 64.190 57.752
4 75.336 71.884 1.213 74.123 £6.689 o
4 _B87.468 ___ 79.822 __ _ -3,068 30.536 Rpdew . 4;;
4 82.486 17.324 -2.385 34.871 76.359 o
4 92.€90 85.028 -2.759 34.849 £5.336 . X
PRSI s ¢ OTe0T 6 . BT353) . - . =3.446 1¢0.520 S0.438 ...
4 84.927 78.738 -3.232 88.159 75.317 &
4 76.192 73.016 -2.138 78.330 70.473 e
SRR 4 (e 86312 o TAET e 3,268 | BA 187 74.771 -
4 84.816 78.690 ~-1.026 £5.842 77.232 W
4 86.844 78.945 -C.209 €7.053 78.322 ™
4 L B6:720_ ... B2,091. .. . 0.438 . ___ 86282 17.628
4 88.567 81.302 -3.319 91.886 §2.670
4 89.780 82.424 -2.913 92.693 83.396
o i R 344371 34.344 ' -1.731 36.574 32.906
5 44,616 41.863 ~1.394 46.008 41.393
5 56.746 49.841 ~5.715 62.461 56,166
T 5 51.764, . .. 4T+365_ . __=5.,05 55,818 514119 pLy 2
5 61.368 55.030 -5.389 6&.157 60.061 w
5 66.352 57.518 -6.061 72.413 65.150 g{
b . 5 L Gk 208 . 68,251 =S5, 81E . 86,078 . . S&052 ... . ..
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* % PRINCIPAL STRESSES, MAXIMUM STRESS INTENSITY AND ALTERNATING STRESS INTENSITY FOLLCW® *

. f
!‘L____-,._ __.__ % % NOTE THAT_ALL STRESSES IN THIS PROGRAM ARE IN KSI * * S S R s
fi
.il! * NOTE THAT ALTERNATING STRESS INTENSITY HAS BEEN MULTIPLIED BY STRESS CONCENTRATION FACTOR ANC € RATIO #* *
" 4'_ TRAN. PAIR SIGMA 1 SIGMA 2 SIGMA 3 S INT ALT SEls
I MR B SO % SN s 0 el 50.299 4Rk E
I 5 Gl 55.590 49.447 0.597 54.993 45,477
e | 55 54.094 48.730 -3.694 57.788 51.5692
s B S i r5E.022) . 48910 5 - =20802 58.924 _..53.014_
[ S NEE * 55.998 52.211 ~2.310 58.3C8 52.460
) L 51 18 57.845 51.934 -5.579 63.824 57.422
0 (S G TR 1 . > - SR, | oy VA S e s (N G iy 7 S oL 584125 avs i,
G Al 10.243 7.067 C.289 9.954 8.956
® ! blasis 22.315 14.998 -3.985 26.360 23.716
| SISt B ON RRRIEE i, AR, oL S [ L 20.722 S 1 R
i 6 10 26.997 20.193 -3.665 30.662 27.586
@ | 6 il 31.981 22.693  =4.349 364330 " 32686 - -
(o PLNEROIS T+ SRS ¥ = 13.908___ __ ~4.143 23.977 21512 . = &
i 6 13 11.099 8.274 -3.137 144236 12.808
® ! 6 14 21.219 14.636 2.295 18.924 17.C26
e LE6EES - 0 S RO TR o LBNRGR TS - RSO T P b Tt e Ty b e NSRRI [, e % )
| 6 16 21151 14.134 -1.139 22.890 20.554
e 6 17 214627 17.465 -0.677 22.3C4 20.067
N e L SRR R o Ao R T S e i, ) AL e
i 6 19 24.687 17.593 -3.823 28.510 25.650
e TEh-18 12.132 8.014 -4,357 16.489 14.835
e TR TR P e 7 o SR S IO e oy o R ) W ol P LSty Y O SR
i 7 G ! 16.754 13.172 -4,000 20.754 18.€72
® 7. 11 21.738 15.655 -4.667 26.405 23.757
SRV a2 G sgY T NEN 6. 9)G. - 4505 S L4096 L IO RN s
'] 7 13 1.590 0.856 -3.809 5.399 4.851
@ 7 1la 10.576 T.584 1.991 8.985 8.084
Lo T B8 0 S eAR0) 0 UELGR0 L 2wk R L T893 10e100
I 7 16 11.508 7.069 -1.430 12.938 11.640 -
e 17 11.384 10.739 -1,307 12.691 11.418 -4
! oot SRS EORL BN S Sonill L 10e 24 [0V —AGIeRR. - S7 869 - ilbsEl6 . L ~
i 719 14.444 10.586 -4.172 18.€616 16.749 Lt
@ 82 89 0.719 -2.534 -4.982 5.701 5.129 T
e 80 S229 . | | CC&G622< .. 0e286 ... . e 42943 4447 S &
8 11 9.606 7.761 -0.430 10.C36 $.C26 e
] R ~0.142 -1.106 -2.541 2.399 2.158
S SN 1)) L N i o ) IS oGy e ) [ Uy e - AR 11Tt o
8 14 6.395 ~0.477 ~1.156 Ts551 €.793 ®
[ ] 8. 15 2.079 -1.169 -2.652 4.731 4,257
Nl o CRMRLGN W 5 S G DI EAR. L e NG GR L o P eSSty ENEGRO Sl T 2L A
gty 4,642 1.133 \ =0.748 5.390 4.849
] 8 18 2115 1.099 -0.286 2.401 2.160
: e et sros a8 e N T L eel43 26Tl SanmiRa R, oo o b o N
. 9 10 9.604 7.761 -0.431 10.035 9.028 m
] 9 11 14.588 10.294 ~1.148 154136 14.158
: WL, R & 2,441 1,513 _  ~0.946 ) A I e T b1 & N
® i
-]



| TRAN. PAIR SIGMA 1 SIGMA 2
A . RS . Y P
i 9 14 5.978 3.826
1 R 2.330 1.366
S . A9 Wb o L keH5E o . 3529
9. 37 5.393 4.234
9 18 6.081 4.578
S R (- I L 2 T T
i 20 Okl 4.984 2.534
FOF 12 ~-0.467 -6.296
Lok a8 bl . odess | =12.)086,
10 14 5.597 ~5.594
10 15 1.791 -6.396
R 0. 06 T 2E686 L - =5.246
i 10 17 3.802 -3.542
}o - 18 -0.412 -3.274
RS (e (I ) ¢ A B3 T
11 312 0.241 -8.820
s 11 13 1.411 -14.618
s o RTR SRS s S GEESEN -8.071
i 11 15 2.508 -8.929
11 16 3,281 -8.630
ow o WEAAERE - RS ERGT. 6L 005
; 11 18 0.283 -5.785
! 11 19 0.573 -5.147
t _______ 42 18y 0 10180, . =50808
‘| 12 14 6.537 1.385
: 12 15 2.307 -0.111
SR |- () 3.430  __ 1.917
i 12 17 5.295 1.793
- 12 18 3.640 3.220
oo 02 B9 ot 4aB53 L. . X608
; 13 14 10.120 7.468
| 13 15 8.624 5.693
Lo 1B Be ... 104652 - . 5655
! 13 17 10.528 9.207
i 13 L8 12.375 8.899
.. s 9. - 13,588 .. - 54T
14 15 -0.389 -1.496
i 14 16 0.532 -0.478
A . W | 3.587 ____ . 0.408
: 14 18 -6.681 2.592
14 19 -6.182 3.468
- 15 .16 2028 - _2.168
i 15 17 4.027 1.904
5 15 18 3.751 3.213
| S [ | —— . 3.781

~-

¥ NCTE THAT ALTERNATING STRESS INTENSITY HAS BZIEN MULTIPLIED BY STRESS CONCENTRATICN FACTCR ANC E RATIC * *

SIGMA 3 S INT ALT S.i.
LS. G d9G 21 64560 - 5.902
1.755 4.223 3799
1.359 0.971 C.873
SIS o (77 4.090 S V. . .
2.197 3.195 2.875
‘0'934 7.015 6-312
____._.A,-0~574. = .‘_.A._1.868 = *....,7‘079
" -0.718 5.702 5.130
=~T+163 €. €96 €.C24
. =G B8 o Be B9 ek 19929 .
-5.778 11.775 10.594
=-1.274 9.C65 8.156
e —EaR99. - BsB65L ...
=95.370 T & 8.252
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34 40 46 47 41 1 0.0 = 202.545
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44 52 58
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____ 46 55 ¢l
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48 57 63
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$1 61 &F
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54 64 70
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58 68 15
59 69 76
60, 10 1%
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QL 69 78 86
S~ 7079 87
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74 82 91
75 83 92
76 84 93
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8¢ 87 97
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56 5C 1 C.C zCl.cee
57 51 1 0.0 zC1.741
B8 o525 gt Ty 0e0. 202,238
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60 5S4 3 0.0 z02.741
62. 56 - o= VoL S0 5 o 20127
€3 57 1 0.0 2C1.459
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75 68 3 0.0 220.546
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78 71 1 0.0 252.899
£ T L 1 0.C 2€C.C07
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73 13 1 0.0 243.545
-0 D D S b 0 2644246
83 15 1 0.0 232017
84 76 1 0.0 259.672
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86 78 1 0.0 265.891
8t 19 1 0.0 310.014
88 88 1 0.0 . 233.470
80 80 1 0.0 3C3.526
89 89 1 0.0 232.224
S0 81 LY, D0, " 2684650
G2 83 1 0.0 250.015
93 84 1 0.0 280.554
94 85 1 00w -~ 30174, .
S5 8¢ 1 0.0 330.365
96 87 1 C.0 350.479
LT e M S o . 377.493
88 88 1 0.0 359,646
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138 139 126 1 c.c 207.6C4 . ¢.0 i
139 140 127 1 0.0 242,48C CeiC :
140 1AL 128 . . 1040 375.023 C.C ) Y, e s bt e o (R et
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; EL I J K L MATERIAL  ANGLE  TEMPERATURE
! 201 207 219 220 2C8 1 G.0 245.291
{ 202 208 220 221 209 1 0.0 363.€97
s\ 203 209 221 222 210 1 0.0 _____ 437.C55
(" 2064 210 222 223 211 1 c.C 476,281
t+] 205 212 224 225 213 1 0.0 €45.279
}_ﬁ 206.213 225 226 214 .- .M ... . B0 . €45.C4¢6
3 207 214 226 227 215 1 0.C €48.862
P 208 215 227 228 216 1 0.0 €46.594
«p 209 218 228 229 217 __ . )l ____ - (0.0 €48.188
" 210 218 230 231 219 ) 0.0 250.587
. 211 219 231 232 220 1 0.0 345.25C
i . Zk2 22@oNrRaa.ga) o N o 0.0 363.696
: 213 221 233 234 222 1 0.0 437.054
‘| 214 222 234 235 223 1 G0 476,281
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! 216 225 237 ~38 226 1 0.0 €48.972
“ 217 226 238 239 227 1 C.0 €48. 684
" .218 227 239 240 228 . s R
" 219 228 240 241 229 1 0.0 £48.267
~‘ 220 230 242 243 231 1 €.0 290.587
ul 221 231 243 244 232 Dl C.C 345.291
" 222 232 244 245 233 T 0.0 393.697
= 223 233 245 246 234 1 0.0 437.054
=] 224 234 246 247 235 1 0.0 47€.281
=Fi 225 236 248 249 237 1 0.0 €45.371
mly 226 237 249 250 238 1 0.0 €45.092
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K L V¥ATERIAL ANCLE TEMPERATURE PRESSURE
2€8 256 1 0.0 345.292 G0
269 257 1 C.0 363.668 .0
PIDLPERG . o) AR SO, 437.05¢& =G
271 259 1 .0 476.283 C.0
273 261 1 0.0 €45.511 C+0
204 2628 P Gl €45.344 el
275 263 i 0.0 649.193 C+C
276 264 1 0.0 £4S.056 C.0
277 265 : Ak 10 €48.933 €0
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2812269 . oo X0 U000 2635EGP L
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2EB e sl e 0D e - TEA05 033 Cal
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265 283 A 00 s I e
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299287 s A Tan L R 649.167 c.C
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301 289 1 0.0 €48.902 €0
303 291 1 020~ 19g0NSEY. - - G0
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305 293 1 0.0 363,697 c.0
306 294 1 . 0Ll AR5 G0
3C7 295 1 0.0 476,281 C.0
309 297 1 C.0 €49.497 €.0
310 298 1 C.C _oegsaarat 1 040
311 299 1 0.0 649,165 €0
312 300 1 C.0 £49.024 Cs0
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7. 0 O S | SSREIL | © 7 © £45.321
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323 1 CsC €4G.165
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EL I J K L FATERIAL ANGLE  TEMPERATURE PRESSURE
321 351 363 364 352 1 0.C 345.292 .0
| 322 352 364 365 353 1 c.c 263.€58 c.0
oLl (393358 368 36638k L. 0400 427.656 €0 : CRED g SR BTG R INTE Y S -
~ 324 354 365 367 355 1 0.0 476.283 £0
: 325 362 363 369 363 1 0.c 296.589 c.c
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| 329 366 372 373 367 R g0 47€.282 ¢, Sl K 2
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@it 433 arL 317 378 372 1 0.0 427.C55 c.C
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n 346 387 393 394 388 1 0.0 245,295 c.cC
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r%&- 349 390 396 397 391 1 c.0 47€.280 GG
% o o x o 2 o o e o oo ok o o ol ok o o o o o o ok o ook o o e e o o ool ol o ol ol ool B b o ok b o o ol ol ok ol ok ol e ol b o o R ok ok
+|__*THE MAXIPLM NCCE CIFFERENCE CF OCCURS AT ELEMENT #  172.%
» 222 R 22 RS R RSS2 2R R A R R 2 I AR EREEES AR SRR RS R R 2R 2 2 i A
el : e
"i wERe R 4(
| TIME REMAINING, 105 SECOADS L =
” xR s o
. e
R N A | : SN e DA e e Bt e Wl S TR U G U T e el | SRR
-] ) ’
" ' %
o|__ELEMENT PLOTTING CCCURS HERE.
~“- 3
Pl i Lo S T, SR L REN g e £ NN Al e R | iy A ke
‘| TIME REMAINING, 96 SECONDS
| kEww S
i N
I! i
|
|




MATERIAL = 1 NC. CF TEMPERATURES AT WHICKF PRCPERTIES ARE SPECIFIED = 7
MASS CENSITY = 0.0 PCROSITY = C.0
ANISOTROPY PARAMETER = 2
TEVMP= 0.
TENSILE PROPERTIES
ook EMT= 2830CCCC. ENT= 283CCCCC. ETT= 283CCCCO. AUMNT=C.O AUMTT=0.0
CCMPRESSIVE PROPERTIES
ENC= 28300000. ENC= 283CCCO0. ETC= 2€2CCCCC. NUMNC=C.C NLMTC=C.C
___THERMAL AND YIELC PRCPERTIES ; -
AM= 0.524E-C5 AN= C.524E-05 AT= C.524E-05 YM= 0. YN= 0. YT=
___TENP= 200. ol e v
TENSILE PROPERTIES
EMT= 2770CCCC. ENT= 277CCCCC. ETT= 277CCCCO. NUMNT=0.0 AUMTT=0.0
__ CCMPRESSIVE PRCPERTIES e B
EMC= 2770C0C.. ENC= 277C0C0J. ETC= 277CCC00. NUMNC=0.0 NLMTC=C.0
THERMAL AND YIELD PRCPERTIES
- AM= (0.572E-05 AN= C.572E=05 AT= C.572E-05 YM= C. YN= C. YI=
TEMP= 3(CC.
___TENSILE PROPERTIES e e -
EMT= 2710C0C0. ENT= 271€0C0J). ETT= 271CCCCO. NUMNT=C.C
CCMPRESSIVE PRCPERTIES
. EMC= 2710CCCO. ENC= 271CCC0J. ETC= 271CCCO0. NUMNC=0.0
THERMAL AND YIELC PRCPERTIES
AM= 0.605E-05 AN= 0.605E-05 AT= Q0.605E~05 YM= 0. YN= Ce ¥T=
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|7} 36 -0.007
® . 37 -0.605
k= | 38 -0.003
t*l 39 =0.001
" 4C =C.G00
Q.
|
o
® .
Py
@
5}
-]

R L Y ST

EPS2
c.CCC
C.CCO

-0.000
-OOCCO
-0.C00
C.C01
c.Cco
~0.CCC
-0.C00
-C.CCOo
C.C0O1
0.CcoC
-C.C00
-0.CCC
-0.000
0.C00
0.CGC
-0 .CCC
-0.CCO
-C.CCC

_—OQCCC

-0.000
-0.CCO

Cc.CCC

0.C00
-0.001
-C.C01
-0.000
0.C00

C.CO1l _

~-C.CC2
-r,00l1

0.CC1
0.C02
-0.C01
-0.CCQ
-0.C00

0.000

C.CC1

=C .Co0

EPST  EPSRZ EPSNMAX
€.€17 C.€C0 '@.£6C
C.C15 . G.CCO - Bulet

_€+C1%,.... €000 ' =0.CLE
CC11  C.CC0 =CuCCE
C.Cl1C =-C.CCC ~-C.CCC

_€.018__ C.C00 0.CCl
€.C15 0.G00 0.CCC
€.C13 C.CCO ~-C.CCC
0.C11  C€.CCO =-C.CCC
C.Cl10 0.CCO0 =-0.CCO
c.Cl8 C.CCO 0.CCl

_ C.C15 _ 0.CCO _ €.CCC
€.Cl3 =-0.C00 =-0.CCC
€afi2 C.€C0 =~0.CEC
0.C11 _ €.CCO0 ~-C.CCC
c.Cl8 -0.€00 0.CCC
€.C15 =-0.660 C.CCC
C.C13 _-C.CCC -C.CCC
C.Cl2 =-0.C00 =-C.CCC
€C.C11 =-0.0C0 =-0.CCO

€.C18 =0.C00 ~-C.CCC
€C.Cl15 =-0.C01 =-0.CCO
C.G12 =-C.CO01 =-C.CCC
CiCl2__=CiCO01___ 0.CCC
C.C11 -0.C00  CeCoe
€.018 =0.C01 =0.C01
C.C15 ~-C.CO0l =-0.CO01
C.Cl3 -C.CC1 =-C.CCC
C.Cli =-0.001 0.CCC
C.C1C =-C.0C1 _ 0.CO1
€C.Clé =-C.CCO =-0.CC2
€.C13 =-C.C00 =-0.CCl

_€.C11 _=0.C00 =-0.CCO
C.C1C -C.CCO  0.CO1
€.C09 =C.CCC 0.C02
€.C12 __0.001 =0.CCO
C:LC9  C.C03  08.C00
C.CC8 C.CC3 C.CCC
C.C07 . 0,002  0.CO1

“BLC0& T Cu0l . 0.C01

EPSMIN
~-C.CO07
~C.CC4
-C.Co3
-C.C01
-C.CcC
-C.C07
-C.C04
-C.CC3
=C.CCl
-0.C0C
-C.C04
-0.C03
-0.C01
-C.CCC
-0.CC?
-C.C03
~0.CC1
-0.C00
-0.00G7
-C.C04
-C.C03

-0.C01

-C.C00
-C.C07
-0.C04
-C.C03
-C.C0O1
-0.C00
~-C.CC7?
-C.C04
~-C.CO03
-0.C01
=0.C07

-0.005

-C.C03
-C.C002

-0.C01

ANGLE EPSH EPSN
C.0 =CoCCT C-CEC
85.C2 -C.CC4 c.Cec
g8.2C =C.CC32 ~C.CCC
87.79 -0.CCl -0.CCC
-86.83 =-C.CCC -C.COC
€5.€65 -C.CC? C.Ec1
£9.27 -C.CC4 g.ece
ge.6$ -C.CC3 -C.COC
81.24 =-C.CC1 -=C.CCO
78,16 =0JCCC =C.CCC
.0 -0.€C7 €.001
cC.C -C.CC4 o el
0.0 =0<€C3 —C.CLC
0.C -C.CCl1 =-0.C0O0
c.C -0.CCC -0.CCO
-89.39 -C.CC7 C.CCe
-88.31 =-0.CC4 ¢.CocC
~86.60 =0.CC2 =-0,00C
-84.CC -C.CCl -C.CGO
-73.31 =-0.CCC =-C.COC
-88.36 -0.C07 -0.C00
-85.£7 -C.CC4 =C.CCO
-82.06 -0.CC2 =-C.CCC
~78.23 =-0.C01 ' 0.CCC _
-75.78 =-C.CCC c.C00
-87.13 -C.CC7 =-C.COl
-83.13 -0.C04 =-C.COl _
-78.52 -0.C03 =-0.C00
-7€.74 =C.CC1 C«C0C
~79.48 =-0.CCO €+C01"
-88.07 =-0.C07T -0.002
-87.13 -C.CC4 =-C.CO1
-86.13 =-0.C02 ~C.C0C
~85.65 -0.C01 ~0.COl
~85.86 =-C.CCC C.C02
82,78 -0.C07_ -C.CCl
T4.17 -0.CC5 -0.€00
€5.50 =-0.CC3 -C.CCC
. 60+32 —C.C01 C.CCC
67.50 =0.CC0  0.CO01

EPSMN
c.CCC
c.cce
c.ccc
c.CCC
-C.CCO
c.CCC
C.CCC
c.0C0
C.C00
c.CCOC
C.C00
0.000
-C.CCC
0.CQ0
0.C00
-C.0C0
=0.000
-0.000
-C.CCO
-0.000

=0.001

-C.CC1
—0.001
-0.000
-C.C01
-C.001
-0.001
-0.001
-0.000
-0.C00
-0.000

-0.000

-0.000
C.CCl

T0.€03°

0.C03
C.CC2

it =R i

TEFMPERATURE
201.
202.
202.
zC3.
203.
2C1.
2C2.
202.
203.
203.
201.
202.
202.
203.
203.
201.
202,
202.

203.
201.
202.
202.
2C3.

201.
202.
202.
203.
203.
201.
202.
202.
203.
203.
201.

202.
203.

2034

203.

T202.

SR e



EPSVMIN
~C.CC8
-C.C07
-0.C07
-0.C07
-C.C06
-C.CC8
-0.C09
-0.011
=C.€16
=CeC25
-0.C07
-C.CC5
-C.C05
-0.C08
-0.017
-=C.048
-0.C0¢
-C.C02
-C.C01
-C0.C02
-C.C07
-C.C29
=C.C13
=-0.C43

T -C.C05

0.C01
0.C03
0.C02
—0nC02
-0.020
~0.C04
-=0.C3C
-0.C25

-0.C03

C.C05

0.C09

" 0.009
C.C04

-0.C00

, EL EPSR EPSZ EFST  EPSRZ EPSMAX
i 41 ~6.CC1  ©.00T . C.CO8 C.CO6 0,007
L 42 =0+.005 0.004 - €:C04 _C.c09. C.CO¢
s\ 0 g3 =0,00% .. 0+CC0 . C.C03 . CiGtl . 0LCC4
(1™ 4& -0.C02 -0.LG3  C.C02 10.009 0.002
) 45 —0sC00 =C.CCS @ CaCC2 "£.0664 " 6.CCC
e 66 —02007 L0020 . C.C04 " CLC0A .. B.022
3 47 -0.006 0.013 G.C02 0.014 0.Cl1l5
' 48 =0.JCC5 0.C04 - CuC0L lC.oIB 0.0CY
2 R 49 -0.005 -0.007 C.COlL 0.C20 C.CC4%
i 50 =0.604 =0.020 0.C00  0.020 @ 0.C01
i 51~ =C«CeT 0.C36 Ca012 C<CD1 0.03¢
L. 52 =0.005 _0.6G24 . _ CsCCR _G.CCE . C.C24
i 53. ~0.00%4 0.012, C.CO5 0.009 0.613
! 54 <=0,CC4 -0.CCC C:C03 ©0.011 0.004
oy 5 55 =0.J064 =0s014 | CC0L 64014 . -CJCer
u§ 56 =0.013 ,~-N.024 =-C.CCO (€58 0.C11
57 =0.006 ‘0047 C.C31  0.C00 @ O.c41
! 58 =0+002 . 0.633 .20 . 0.C05 | 0634
59 =02000. 0.021 = €.Cl2 C.cosl 0562z
600 050G) . 43009 « 04605 D01l 0LCLs
Wi L6 0001 =800, - CLC0L -C.C14 . 0CO7
" 62 = 0,001 ~—0.014 -0.C05 & C«043 CuCle
- 63 0.001 -0.013 -C.C02 =-0.005 C.CC2
= 64 =0.CC2 -C.028 _-C.C06 _ 0.050 _ C.Cl3
a 65. 0005 ~ C.060" = €5CeC 1ig.C02 ~ C.CeC
n 66 < 0.001° '0.043 @ C.040 0.007 0044
aly . 6T . 0.004  0.02% . C.024 _0.010  0.03€C
PN 6B 0L005° C CLCIe T IELCI  ere1d  0.019
i 69 0L005 0.005 .C.CC2 (€<613  Qu«Cl2
e (70 0<012 50,002 =C.C008  6.033  0.028
*Ny 71 -0.001 -0.C02 -C.C08 ~-C.C05 0.CO01
~ 72 0.008 -0.023 -0.Cl5 G.C33 0.C15
> 73 _-0.001 =-0.022 ~-C.Cl2 _ 0.019 0.C03
» T4 =060 - 0073 0.9 002 0.073
- 75 0.C05 0.053 C.Cée C.C06 ©.C53
Wl oo T6.0 0 0:009 . 0-036 - €.043 . 0.609 _ 0.637 _
- TT 0,010 0.022  0.025 0.C11T0.024
- T8 Q0L 0L C0S " 0G0 0012 L0LCLE
" _ 79 0.020 --0.009 =C.C02 _0.022 0.C24
" 80  (0<CCO . CaCOL ™ =C.C10  0.002 = 0.C02
5 3
ok S
dl
|

ANGLE
19 il 2
€6.88
£5.C5
41.9¢
20.3¢
8235
71.9C
58.4¢
41.€2
24.74
8G.39
84.38
TS
53.45
26.23
25.82
8G.717
85.97
79.08
€2.82
39.57
35.72
=8.16

31.40

89.19
85.42
78.96
€5.90
44.51
27.15

-41.57
23.75
21.22
89.32
86.4C

80.7S
£7.18
41.38
18.9¢

54.62

EPSV
-C.CC?
-C.C0S
-0.CC4
=0CC2
-C.CCC
=C.CC?
-0.CCé€
-C.C05
-0.CC5
-C.CC4
-C.C07
-C.CC5
-C.CC4
~C.CC4
-0.C04
=(i<C13
-C.CCé¢
-0.C02
-0.CCOC

C.CC1
C.CO1
C.CO1

C.CC1

. =0.C02

-0.C05

C.CC1
0.C04
0.C0C5
C.CCS
C.C12
-C.C01
0.C08
=-C.CC1
-0.CC3
8.C05

L @aCCY.
c.011

C.C11
c.C2C

EPSN EPSMN
C.CO07 C.00¢
0.CC4 C.009
c.CCC  0.011

=C-C02 C.CCS
-C.CC5 C.C04
c.C21  C.C08
C.C12 C.014
C.C04 c.018
-C.C07 _ 0.020
0.03¢ C.C01
0.024 0.006
0.012 C.009
=Q.CCC C.011
-0.014 _ 0.014
~C.C24 0.058
C.C47 C.CCQ
C.033  €.005
C.C21 0.008
C.CC9 C.011
-0.C01 0.014
-0.C14  0.043
-C.C1l3 -C.C0C5
-0.028 _ 0.050
0.060 0.002
C.C43 0.007
0.C29 c.ClQ
0.016  0.C12
C.CC5 0.C013
_=0.012_ C€.033
-0.C02 -0.005
-0.023 0.033
-C.C22 C.019
€.073  0.002
0.053 0.006
_ 0.036  0.009
0.022  0-01Y
0.0C9 G.012
-C.CCS 0.022

BeCE0

€.C01 ~0.C02

TENPERATURE
201.
202.
202.
203.
203.

_20%.
201.
262.
202.
202.
o
aip.
213.
21¢.
217.
222.
2%,
PEER
244,
253,
260.

218,
244,
264.
2317,

gg wr11d



|
! EL EPSR
f 81 0.015
; 82 C.CO04
i 83 _ -C.001
4 84 -0.001
i 85 C.Cil
.86 0.Cl6
“f 87 0.C19
o gg C.Cl9
i T 89 C.028
& 90  0.007
! 91 0.021
£ . 92 0s6C9
e ] 93  0.C04
= 94  0.C00
w95,  0.602
96 0.Clé
- 97  0.C24
sle 98 0.0R7
.y 99  0.028
5 100 0.037
wit  10% . 0018
o 102 0.029
=l 103  o0.016
"y 104  0.C09
h 105 €.C03
n 106  0.CCO
=i __ 107  0.004

=i() 108 0.c22
*i ¢ 109 0.033
SN 110 0.039
»Qg 111 C.C4l

=i 112 0.056
~1 113 0.025 _
» 114 . Gty
: 115 ~ ©0.028
""l____'_116__ 000’.7
! 117  0.609
- 118 ¢.cC03
= 119 -0.000

7120 T0.006

- - e PRI

LA I U

EPSZ EPST EPSRZ EPSMAX EPSMIN LNGLE EFSK EPSA EFSMN TEMFERATURE
-0.021 -C.Cl7 0.025 0.C19 =-0.025 IT67 .. C.C15 =Cuf2] C.C29 389. |
-C.Ci8 =-C.C21 G613 0.CC& =0.C2C 15.04 0.CC4 -C.018 .C.C13 377. :
-C.Gl7_~C.C22___0.Cl4 C.6C2 =0.02C 16.66 -0.CC1 =0.017 0.014 . 3¢68. TN 3

0.081 C.133 0.C00 0.C81 =-C.C01 £€6.54 =C.CC1 c.cel C.CCC 258.

€C.059 C.C97 0.002 0.C56 0.011 £€8.57 GGl 0.059 C.C02 2S4., )

0.C41 C+CeY .. €«CC3 C.C41 CsC1E £6.5C C.Clé C.041 0.C0C3 e BEEHE . it o o o e Sl

0.026 C.C46 C.C04 0027 ©.018 T4.€5 Cc.C1S C.C26 C.004 352. :

0.014 c.028 C.006 0.C2¢C 0.012 23.58 c.C1S C«Cl4 '~ C.C08 37¢. ;
~0.C04 C.C13 __c.C08 0.C25 =-0.CCS5 7.23 €.C28 =C.004 0.008  404. B

0.004 -C.CC1 C.CC5 c.cce 0002 25.7C CeCC? C.CC4  0.009 397. i % e R P
-0.018 -C.CC9 0.0l6 0.023 -0.C19 11.C4 €.C21 -C.C18 C.Clé 425.
~CsCle _=CeCl9  0.012 ©0.611 =0.CL7 12.93 0.CC9 =0.01& G©C.012 425. P !
-0.019 -C.C30 c.C13 C+CCE <~C.C2C 14.93 0.C04 -0.C19 0.013 430, ' A Cala
-0.013 ~-C.0C31 0.C08 0.C02 =-0.Cl4 16.62 0.€CC -C.C12 c.cc8 424, :

C.C79 __ C.171. -C.004 0.C7S 0.C02 -88.€2 0.C02 C.079 =0.004 263. :

0.059 C.130 =-C.CO07 C.C5% C.Clé =-85.56 C.C16 0.059 -0.007 30y T T mTTTTTTTT e Eep—————

0.042 c.C98 -0.C08 0.042 0.023 =-77.53 C.C24 €.C42 ~-C.008 334, i

c.c28 C.C72 -0.009 0.022 0.023 =%5.,22 C.027 _ C.028 =-0.C09  3é4.

0.Cl¢ C.C5C =~-C.CO8 0.C3C C.Cl5 ~17.03 c.028 0.016 -0.008 39Q. B B ) I
-0.000 C.034 =-0.012 0.03& -C.C01 =-8.63 €.C37 -C.CCC =-0.012 41T

€C.CO7__ CeCLlT7__ 0.000 _0.C15 0.007  1.13 0.ClS _ C.CC7 €660 417 i
-C.Cl4 Ce€68 " =0,CC0 0.2 ~-C.014% -3.17 04029 =C0.014 =0000 =~ =~ "4B&e T ow - T oo e o oo oo
-C.011 -C.C08 £.C0S5 CsClyl =C.L1) 5.31 C.Cl& =~C.C11- 0.005 452. i
-0.017 -0.026 <011 0.C10 =-0.018 11.18 €.C0S =-C.Cl7 C.C11 - 469, !
-C.Cl7 =-C.C35 2.Cl1 0.C05 -0.018 14977 C.C03 =-0.017 C.611 415. ) :
-0.CC8 =-C.C37 2.005 c.CC1 -C.CC9 15.54 0.CC0 -0.CC8 0.0C5 471. :

0.065_€.205 =-0.009 0.Cé€¢ C.C04 =-835.99 0.CC4 CsC65 =C.CC9 265. i

2.04S C.160 -0.015 0.C51 0.020 =-73.1C 0.622 ~ 0.049 " =0.015 T 304s 7 R o e

0.035 €.125 =-0.C1$ 0.C43 C.C24 -47.81 €.033 €.035 =-0.019 313g. g
0.023  C.C97 —~0.022 0.044 C.018 -27.2¢6 0.C3$ C.C23 =-0.022 369. i

0.Cl4 €.072 -0.023 0.046 0.C10 =-19.95 0.C41 0.014 -0.C23 il 362, S T
-C.015 C.C52 -C.G28 0.C56 -C.(C8 =-12.36 C.C56 =-C.C05 -0.028 428.

0.6.9 _0.037 =-C.0l8 0.029 0.C05 =Z4.43 C.C25 0.C09 =-0.018 430. :
-0.C10 CeC27 =0.017 0.043 =-0.011 =8.94 0.042 "=CL.01C "=0.017 7 7777 454, G TR e S
-C.CC¢ C.C1C -C.CO09 0.028 =0.007 ~=7.88 2.028 -0.006 =-0.009 465. i

_-0.012 =-C.Cl3 0.CC0__ 0.017 =~C.Cl2 ¢.14 c.C17 =-C.Cl2 0.C0C 49C. :
-0.015 -C.C29 (€.008 0.C08 =0.016 = E.T7 D.€09 =0.0315  C.C08 =~ 805+ =~ T T,
-0.C13 -C.C38 €.010 C.C04 -0.014 1€.36 2.C03 -C.013 0.010 512.

-0.005 ~-C.C40f] C.C04 0.CC1 =-C.CC6 21.14 =-D.COC =-0.C05 0.004 509. ;

0,048 0.221' =C.C06 0.047 0.C086 =876 C.CC&  C.048 =0.C06  ~~ 7~ 268. T SRR e
W, _ N L WL} . B S Sl T . _ I .
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EPSTY

EPSVMIN
C.C2¢
0.021
0.011
C.C02

-C.016
0.C04

-C.Clé6

-C.C04

-0.C06

-C.C09

-C.011

-0.010°

-C.C05
C.C04
C.C21
0.013

-C.C01

-0.011

-0.041

C.C05
-0.C29

0.C07
~-C.C15

0.C03
-0.CC8

0.000
=0.C05
-C.C07
-0.C06
-0.C04
-0.C01

0.C07
-C.C00
~-0.02¢C
~0.042
~C.072

-0.042

~0.014
-0.017
C.Cl19

i EL EPSR EPSZ EPSRZ EPSKAX
‘ 121 0,028 0.035 - QiITE ~D.010 D038
| 120 O.C43. C.623  C.158  =0.018 - 0.0%6
s\ 123 0.053 . 0.C13 _ C.108 _-C.C2C _ 0.C55
{124 0.059 0.065 C.C8 -C.C26 C.C€2
| 125 * 0.082 ~0.013 (€<€62 =0.038  0.086
b . 126 . 0,036 CGBE | C<C51 =4822  C.D4D
o 127 ~ 0.069 S0.013 - C.C36 0081 0Q.C12
-l 128 0.046 =0.001  ©.C26 =06.023 0.C4S
‘i 129 C.C35 -C.CO5  €.C06 =0.016  0.C36
A 130  0.C23 -0.C09 =-C.Cl4 —-C.CC4  0.C23
4 131 0.012 =0.011 =C.029 0.004 0.012
'l 132 C.C04 -C.C09 =C.C37 _ 0.C08 _ 0.C05
‘| 133 -0.C01 =-C.CC4 =C.C&C| C.CO05 0.CO01
;i 136 0.C05 0.053 0.203) 0.01C 0.054
135 0.C26 ©.033 __0.153 0.016 _ 0.038
b EE . " 0,039 04085 falidl 0u0)6 T 0.4
. 137  0.048 ~0.C00 C.C81 G.C08 0.C48
| __138_ 0.054 -0.0l11__ C.C55 =-0.002 __0.054
: 139 - 0.C89 =0.638  C.C22 ~0.025 0.C91
. 160 ‘0.037 Q«CO8 - C.C8% =0o01lE ' 0.04C
] 141__ 0.099 =-0.027 _C.C13_=-0.033 _ 0.1C1
. 142 ©.C39 £.015  €.C26 =0.031 0,047
] 143 0083  =0.C13 - £.€086 =0.022 0.Ce4
"I 144 __0.041. ‘0.012__ C.Cl& _-0.03& _ 0.04S _
{77145 0.C€9 -€.CO7 =-C.CO1 -0.007  0.069
% 146 0.04& 0,601 =C.C02 =C.C13 0.C45
| 147 _ 0.034 =-0.005 -C.Cl4 =0.005 _0.024
[y 148 0.021 =-C.CO7 -C.C26  C.COl  0.C21
11" 149 0.C10 =C.CC& =-C.€33 C.C03  0.GIC
oy 150 0.001 -0.C03 -C.C37 _ €.C03 _ C.CC2
'hg 131 -0.C00 ~ 0.084  C.160 0.020 ~ 0.085
. 152 0.012 0.C47 C.108 C.C36 0.052
M. 353 0,017 0,014  CuCel  0.032 0,632
- 154 0.018 -0.015 CaC3l . 0.028 0.023
o 155 0.C15 =C.C4C C.COl Q.018 0.017
il 156 __=0.002_-C.CET =C.C26 =-C.04C _ 0.C03 _
157 0.022 =-0.040 -C.C18 0.022 0.023
158 0.CS0 =0.011 =C.C27 =0.037 0.093
| 159 _ 0.086 -0.0C8 =C.£32 =-0.C62 _ 0.095
160 0.049  0.020 =-C.C39 =C.C03  0.C49
Bl i S e s A N

ANGLE
=Ela56
=18:23¢€
=134
=12.63
-10.88
=19.04
-10.36
=13.11
-10.98

=329

B8t
1€.22

3C. 14

23.59

58.38

15.3¢

4.€4
=1229

-6.30
=15+92

"7."2
=25.97

-6.49

-25.98

=218
-8.34
=263
0.68
577
19.60
83«15
€9.82
42.40
2C.55
8.89
-16.08
© 9.88
-’.0-11
-16.66

-2.64

EFSM

EPSN
C.C28 €C.035
C.C42 C.C23
C.C53 C.013
C.CSS C.C05
gRE 82 =CeiC1a
0.C3¢ c.0cC8
0.C6S =-0.013
C.C4¢ -C.CC1
€C.C35 -0.C05
C.C23 -0€.C0O9
C.Cl2 -C.C11
Cc.CC4 -0.C09
=0,C01 =C.C04
C.CCS C.C53
C.Cz¢ €C.C33
C.C39 €.015
C.C48 =-C.CCC
C.CS4 =GC.Cl1
C.C85 ~C.039
C.C37 C.CC8
€.CSS -C.C27
C.C39 0.015
0.083 -0.013
~GeC4Y 6012
0:€69 " =CeCOT
C.C44 0.CO1
C.C34 -0.CO05
€c.021 -C.C07
O.Cl.c ~-0.C06
LUECT -~ =0.P03 -
-C.CCC c.084
C.Cl2 C.047
0.C17 0.014
C=Gl8 " =€.015
-0.C02 =-0.067
TTC.C22 -C.040
0.C9C =-C.Cll1
0.086 ~C.C08
" C.C49 7 0.020

EPSMN
-C.010
-C.Cl5
-0.020
-C.026
-C.C38
~0.022
-0.031
=0.023
-0.01¢
~C.C04

0.C04

c.00¢8

"0.005

0.010
C.Clé
C.014
C.008
-0.C03
-0.029
-C.033

~0J031 "

-00022
-0.036
-0.C07
-0.013
~0.005
c.C01
c.Q03
0.C03
0.020
C.C3¢C
0.032
€.028
0.C18
=0.040

-0.037
=-0.062
-0.003

05022

TEMPERATURE
308.
343.
375.
403.
436.
44C.

474.
4S¢€.
£19.
533
S4C.
539.
278.
32¢.
3¢8.
405.
439.

462.
506.

523.
SC4.
533.
529.
S44.

£6l.

S561.
T R RS
344.
392.
435,
474,
511.

$5¢€.
ST9e

603,

TRETSE
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164
165
166
167
168
169
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171
E 3172
173
174

__ 1715
176
177
178
179
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L 1e1
182
183
184
185
186
187

N 188
| 186
N\ 190
1
192
193
194
195
196

EPSR
0.065
C.044
C.C43
0.C38
0.C28
0.C18
0.CO7

-0.002
C.CCé6
c.CcC8
0.CC6
0.002
0.062
0.047
0.022
c.C27
0.023
0.C18
C.Cl2

-0.001

~ 0.008

0.C12
0.012
0.011
0.010
0.Cl2
0.Gl4
0.013
C.Cl0

-0.00C1

0.008
C.C12
0.012
0.010

-0.004

0.C03

197

198
B 199

200

0.007
0.009
0.C11

-0.001

EPSZ
0.CC2
0.C16

-C.C11
-0.C05
-00007
-0.C05
-0.CCC
c.1C0
C.052
c.cCe
-0.03¢
-C.084
-C.CCS
0.C04
+0.008
-C.C0S
-C.CO09
-C.C04
C.CCé
0.C91
0.046
C.CG4
-0.C35
=C.C71
-0.008
-0.C12
-0.0C8
0.0C1
0.C16
C.Cel
0.041
C.CC4
-0.C31

-0.C63

-0.015
-C.ClC

-0.C03

0.008
0.025

0.C7¢

EPST
—C.Clé
-C.C19
=C.C34
=C.C25
-C.C28

W'CoC}l

=C.€32
C.124
C.C75
C.C3¢
c.C02

=C.C27

-C.Ca8
-C.C42
=C.C41
=CwCAY
~Ce.C35
=0.0Q33
=C-+C32

C.11C
C.C63

C.C25
-C.C07
-C.C34
-C.C32
=C.£332
=C= 033
-C.C32
-CQC31

C.1CS
C.Cé2
C.C24
-C.CC8
=0.C35
-C.C15
fC.ClQ
=-C.C21
-C.C23
-C.C24

TCelll

EPSRZ EPSFMAX
-C.Cé€4 C.C7¢
-0.C44% 0.C57

c.cal C.C43
-C.C14 C.C39
-0.00% C.C26
-C.0C7_ ©.Cl8
=C.C0¢ c.cceg
-0.001 0.1CC
-0.302 0.C52
-C.CC5 ¢.C1C
-C.C11 C.CC¢

_-0.020 0.CO03
-C.C58 C.C72
-C.C53 C.Ce2
-0.019 00025
-0.027 0.C32
-C.C21 0.C2¢
-0.020 0.C22
-0.020 0.019
-C.C07 C.Cs1
-0.011  0.C47
-0.C12 0.015
-0.C10 0.C13
=0.CC4 _ 0.C11
=-0.02% 0.C1¢
-C.023 0.C17
~0.C25 0.C18
-0.027 0.022
-0.029 0.028
-C.C03 _ 0.CEl
-C.006 C.C4l
-0.006 0.013
-C.C05 _ 0.C13
-C.CQ3 c.C1C
-0.002 =-0.004
_=C.Cl3___ C.CC6

-0.018 C.C1Z

-0.024 0.C2C
-C.C36  0.037
-0.0C1 ~ C.C7¢

EPSMIN
-C.Cl1

C.CO04
-0.C11
-C.CC¢
-C.CC8
-C.C06
-C.CO1
~-C.C02

C.CO¢

0.C05
-C.C37
-0.085
-0.020
-C.C11
-0.C11
-0.013
-C.Cl2
-C.C08
-0.C01
-C.C02

0.C07

0.C01
-0.036

7-60071

-0.014
-0.01¢
=-C.Cl4
-C.CQ¢
-0.C02
-C.CO01

c.cog

0.C03
-0-031

.’00064

"=~C.COL’

-0.Cl6
-0.013
-C.CcC8
-C.CC4
—0-001

ANCLE
-22.86
~-28.651

C.52
=9.05
=127

-8.87
=18 97
-89 .60
-88.92
=43.4%7

=7. 18

=689
=-19.75
=26.72
-1€. 14
-18.26
-16.74
-2C.98
=3T..U5
=87 +E3
-82.(8
‘28.75

-5.59

=1.29
=26+93
—22.49
~24.62
=324+81
=50.63
-£88.81
-€4.G2
-18.41

-3.49

-1.29%

-6.25%
-22 .58

=31e27

-43.8¢
=55.1¢€
~89.5%

EFSM
C.CES
C.Céa4
C.C43
c.C38
C.Cz2¢
Cc.Cleg
c.CC7

-C.CC2
C.CC¢
c.CC8
C.CCe
c.CCc2

0.0¢€2

C.C47
C.C22
0.C27
0.C23
C.Cle8
C.Cl2
~C.CC1
c.Ccc8
C.Cl2
0.C12
C.Cl1

C.C1C

0.C12
C.Cl4
c.c13
0.C10
-C.CO1
c.cce
£.€12
0.C12
C.01C
-0.C04
~0.ce3
C.CC9
C.011
“-0.c01

0.C07

EPSN
C.CC2
C.Clé

=€.C11
-0.CC5
~C.CC7?
-C.CC5
-C.C00
C.1C0
C.Cs52
c.cce
-C.C36
-C.CE4
-C.COQ
C.CC4
~C«CG8
-C.CCQ
~0.C09
’C.C04
C.CC¢
0.C91
C.C46
C.CC4
~C.035
-C.C71
-C.CC8
-0.012
-C.C08
C.CC1
0.Clé6
c.081
C.041
C.CC4
-C.031
-C.063
-C.015
-C.ClC
--C.C03
c.cose
C.025
- 0.076

3%4.

Bt

EPSMN TEMPERATLRE
-0.064 563.
=C.C44 567

C.CO1L 5G8.
-0.014 581.
-C.CC9 583.
—OQCCT 583.
=0.0Cé sgl.
-0.001 291.
-C.COZ 346.
-0.005 395.
-C.011 439.
-Cc.C2¢ _ 478.
-C.058 €31.
-0.058 €23.
-C.01¢ 637.
-C.027 EC3e
-0.021 €lé.
-0.020 6ll.
_OQCZQ A €05.
-0.007 291.
-0.011 345.
-C.012 7
-C.Olg 437,
~0.004 476.
-C.024 T 48.
-0.023 €45,
-0.02 €40.
—o.czz 635.
_0‘029 629.
-0.003 291.
-0.00s 345.
~-C.0C¢ 3%94.
-0.005 437.
-0.003
-0.00 650.
-c.oxg 649.
-0.013 7T 6484
~C.C2¢ 647.
°°'03¥ E44 .

"—C.OQi S 291.
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b 201
| 202
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205
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207
208
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| 210
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| 213
| 214
)
r' 216
| 217
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‘ 219
220
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223

EPSR
c.cos
0.012
C.Cl2
0.G10

-0.008
-0.CC4
0.CCO
0.CC4
0.0C8
-C.CCl1
0.cce

Q<012

0.012
0.C10
-0.010
=-0.007
-C.CC4

_=-0.CCO

0.CC4
-C.CCl
0.C08
0.Cl12
0.C12
0.C10
=0.010
-0.C08
-0.C05
-0.002
0.001
-0.001
0.008
0.012
0.C12
0.010
-0.C09

_=C.CO07

-0.C05
-0.C03

8 "0.001

-0.C01

EPSNMAX
C.C3¢
C.Cl2
C.Ci2
C.ClC

=Gk CE

-0.C02
C.CCs
C.Cls
g.C21
0.C7¢
C.C3¢

_0.Clz
0.01z
C.Cl1C

-0.CCE
0.CCz
c.ClC

= DeC 1Y

0.02¢
0.075
Bt
0.C12
0.012
R
-0.cCC
0.007
04012
0.01¢
0.019
0.075

" 0.C38

0.012
_0.012
C.Q1C
0.C03
0.C07 _
0.C11
0.014
0.C17
0.07¢

EPSZT EPST EPSRZ
0.C38 C.Cé4 -0.C02
0.CC3 C.C26 -0.C02

-C.029 -C.C06 -0.C02
=0« CEC =CeC34 =C.C01
-0.013 C.C03 0.C04
-0.004 . ‘C-COI;H-OOCO4
0.CC4 -C.CC4 -C.C1l1
0.Cl4 -C.CO07 -C.Cl8
0.023 -0.C09 -0.028
C.C75 C.113 -0.C00
0.038 C.C66 -C.CCO
c.003 C.c28 -0.CC0 _
=0.C29 —C.C04 -=0.000
=0,058 =€ (32 ~CsCCO
-0.CC6  C.Cl6 _ C.004 _
0.C02 C.C13 -=C.001
0.CCS C.CiC -C.CCs
0.015_ C€.C08 ~C.012
0.021 C.C06 -0.020
C.C75 C.115 C.CQ0
0.038  C.C67 _ 0.CCO
0.C03 c.Cc29 0.000
-0.029 -C.C03 0.000
-C.C58 ~=C.C31 _ 08.0CC
-0.CCO €c.C20 0.C01
0.CC7 C.C18 -0.CD2
0.612.__ €.C16. ~04CD5
0.C15 C.Cl4 -0.009
0.Ci7 €sCX3 =0.012
0075 €119 €.CO0
0.03¢8 C.Cé68 0.CCO
0.003 c.C29 C.C00
-0.02% =C.C03  C.CCO
-0.058 =0J031 C.CCO
0.003 C.C23 -0.001
0.C07 __ C.C21 _—0.001
0-011 C.C19 OC.COZ
0.01’? C.CIS _00003
C.016 _ C.C17 =-0.004
0.C7¢6 C.115 0.C0C

EPSVIN
C.CQOE€
C.COo32

-0.C2¢9

-C.C6C

-0.C0¢6

-0.C03

-C.CO1l

-0.C01

-C.CO1
c.CC8
c.C03

’00029

-0.05¢

=-0.011

-00007

-0.005

~C.C02

-0.C01

-C.CO1
c.C08
C.C03

-0.C29

~-C.058

-0.01C

-C.008
-0.C06
-C.C032
-0.C01
-0.C01

g.coe

c.C03
-0.029

=0.C59

-0.C09

~-0.C05

-0.C03
-0.C01

=0.€01

ANGLE

B AR TR

EPSH EPSK EPSMN TEMPERATURE
c.coe €.038 =-C.002 345.
GaC 2 C.C03 -0.002 394.
C.CI2 —0<C2S ~C.C02 437.
0.ClC =-C.C60 -C.001 476.

-C.CC8 -C.Cl3 C.C04 649.
-C.CC4 =-C.CC4 -C.004 649.
0.CC0 = CuC04 =0.011) £4S.
0.C04 0.014 =-0.018 649.
C.CCB C.c622 ~C.028 648.
-C.CQ1 075 ~0.000 291.
C.C08 €.038 =-0.000 345,
C. 012 ¢.C03 -0.C00 394,
C.Cl2 =-C.C2S =0.C00 L )
C.Cl10 -0.058 -0.CGO 476,
-C.C1C -0.C0& 0.004 649.
-0.CCT G.602 7 —C.001 "7 649.
-0.C04 0.C09 -C.006 £49.
_—@.CCC__ €.015 =0.012 648 .
C.CC4 C«C2L —=0s020 - - 648,
-C.CO1 <075 0+6€0 291.
0.608 C.038 0.000 345,
CsC12 CeC03  C.0C0 TR L A
0.C12 =0.029 0.000 437.
__C.010 =-0.058 0.000 476,
=0 C1C  —=0.C08 0,001 - | 649
-C.CC8 C.CC7 =-0.002 €45,
-0.CC5 C.Cl2 =-0.005 649.
=@.C62" " £.015 =0.009 "
C.€0Y G.C17 -C.Cl2 648,
~ =0.C01  C.075 €.000 291.
“0se08 T ©.038  0.000 T 345,
C.C12 C+CE3" C.C00 394,
0.C012 -C.029 (0.000 437.
GeCTO, =0.059 0,060 7 7 AT6.
-C.CCS €.C03 -C.001 645 .
=0.CC7 . €.CO07 =C.001 €45,
T=0sC05  T0.01)Y =0.002 . - 449,
-C.C03 C.Cl4 -0.003 649,
-0.€C1 C.0l& -C.004 €4S,
%~02CO0LT 0076 ~ 10N000 7 ~ T Ep9l.
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EPSR
c.CC8
0.C12
0.012
0.C010
-C.CCB
-0.006
-C.C04
-0.002
=0.001
-0.001

0.008

0.C12 _

0.012

C.Cl0
-0.008
-0.005
-C.CC4
-C.0C2
-00001
-C.Col

~0.C08

0.012
0.012

0.010 _

-0.008
-0.005
—C.C04
-0.002
~-0.001

=€+ C01

0.C08
0.012
C.Cl12

- 04010

-0.008

-0.005

-0.C04
-0.002

VrfOQGOIh_
-g.C01

EPST
0.C38
¢.co2

-0.029
-C.C59
C.CC5

0.CO07 __

C.Cl0
0.C13
0.Cl¢
C.076
C.C38

0.003 _

~-0.C29
-0.C59
0.C0¢&
0.008
C.010

Ca018 =

0.015
0.076

_ 0.C38

C.C03
-0.029
-0.C59

¢.ccs

0.009

C.Cl1

c.012

0.C13
0.076

C.C~8

0.00 "
-0.C29

-0.059

0.010

. 0.010

C.Cl11
0.011

0.012 _ €.027

C.076

C.115  0.000  0.076

EPST EPSRZ EPSMAX
€ CE8 C.Cco c.C38
c.C29 c.Ccc¢e 0.Cl2

-C.C03 __c.CCC 0.Cl2
=CeC31 0.C00 0.C1C
c.c2e -c.ccCC 0s,CCt
€C.C26 A _C.CO1 G.CC7
0.C25 0.001 0.010
C.C23 C.CO1 C.C13
C.C22 C.CO1 0.Cié¢
C.115 0.0C0O 0.C76
C.Ceg Cc.CCO C.C38
€.029 __C.CCO 0.C1Z
-C.C03 €.C00 0.012
-C.C31 c.CCQ 0.C1C
65632 8.eC1 ' 0.CCé
C.C30 0.002 c.CCg
C.C28 2.002 0.011
€«C27.  2.C02 _ 0.€)3
C.C26 J.C01 0.C15
C.115 -0.C00 0.07¢
',C.Cée_"—C.COO MWO.O;S_
0.C28 ~=C.CCO 0.C12
—C.C03 -C.C00 00312
~CeC31  =C.5C0  0.010
C.C34 0.CC1 C.CCeE
0.C31 c.col1 0.CCS
€630 _ C.€02 . 0.C11
c.C28 C.CCl1 0.C12
0.GC27 0.001 0.Cl3
0.115 =-0.000__ 0.07&
C.Ce8 -0.CCO 0.C3¢
0.€29 -0.C00 0.C12

-C.C03__ ~0.000 _ C.C12 _
~C.C31 -0.CC0O ¢.C10
C.034 C.CCl1 Cc.ClC
_0.C31__ 0.001__0.C10
C.C3C c.Co1 0.C11
c.c28 C.0C1 c.C11
¢.001 0.012

EPSNIN
Cc.CC38
C.Cd3

=029

-0.05%9

-C.Cc8

-0.C0¢

-0.C04

-OOCOZ

-C.CC!

-C.CC1
G.C08
c.coz

-0.029

-00059

-C.CCs8

-0.CCé

~-0.004

‘C.COZ

-C.CC1

-0.C01
0.C08
c.C03

-0.029

-0.C59

-C.Co08

—00006

-00004

-C.C02

-C.CC1

=0.C01
c.cce

ANGLE
ag.a2
C.é4
C.12
C.C4
~-£39.7C
€8.€E
€8.28
&8.63
€5.13
€$.99
89.94
€.20
C.C4
.01
37.54

AL €

v-eJ

85.21

B3.€5

87.€3
.0

o0
e e o
OO0

C.C

8£.29

8%.12
8€.€8
87.01
€g.Cs
0.0
-8%.97
—=Call
=2.02
-C.Ol
83.11
€3.41
88.06
88.16
88.79
¢-0

EPSH
0.CC8
C.Cl12
Cel2
C.C1lC
~-C.CC8
-~C+CCE
-C.CC4
'OQCCZ
-C.CC1
-C.CC1

c.Cce

C.Cl2

c.C1z2

c.C1C
-0.CC8
=C.CC5
_0'C04
-0.€02

-C.CC1

-C.CC1
0.C08

C.Cl2 "

2.C12

2.C10

-J.CCE
=0sCCE
-00C04
~0.CC2
=-€.CC1
-0.CC1
c.cce
C«C12
C.Cl2

TCe.C10

-C-CCE
-C.CCS

" =0.C04

-0.062
-C.CC1

'-C-CCI

EPSN
c.038
c.C03

-C.CZQ
-C~C59
C.C05
C.CC7
c.CicC
0.013
C.01¢
C.C7¢
C.C38
€.C03
-0.C26
-C.C5S
0.CCé
T CeCCE
C.C1C
C.C13
C.Cl5
C.C7¢
0.038

C.C03

~C.C25
700059
C.CC8
c.CCS
0.011
0.012
€C.C13
C.C7¢
€c.038
C.C03
-C«C2S
-0.055
C.C10
C.CicC
"C3031
C.011
€.012

04076

EPSMN
0.CCGC
0.000
c.ccc
04060
-2.0C0
0.001
0.CO1
0.001
0.c01
c.cce
€.C00
0.000

C% 000

c.Cco
0.CO1
c.Cc2
c.C02
0.C02
0.0C1
-0.CCO
-0.000
-0.000
-0.0C0

_-0.0CO

0.001
c.col
0.C02
0.C01
¢.col
-0.0C0

-0.000

-0.C00
—C-CCC

—=0.000 ~

€c.Cc0o1
€.CCl1

T 0.C01

0.001
¢.C01L

¢.000

TEMPERA

TURE
345.
394.
437.
476.
€5C.,
64S.
€4S.
€4S,
649.
291.
345.
394.
437.
47€.
£50.
649.
€45.
64S.

649,

291.
345.

394,

437.
47¢€.
649 .
649.
£4S.

649,

649.
291.

S 345,

394.
437.

476.

649,
€4S.

649.

649.
649,
291.
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(—k EL EPSR EPSZ EPST  EPSRZ EPSFAX EPSMIN  ANGLE EPSY EPSN  EPSMN TEMPERATURE
| 281 €.0C8 GC.C38 C.C68 ©.CO0 0.038 €.008 c.C C.CC& C€.C38 0.CCO 345.
o 282 -10.012 €.£03 €.C29 . 0660 O.c12) 'D.Co3 €.0 C.Cl2 €.C03 C.COO 354,
:\. 283 0.012 =-0.029 -C.CC3 __ C.CCO __ 0.C1Z =0.C2S .0 €.Cl12 -C.C25  0.000 437,
(7 284 0.C10 =C.C59 =-C.C31 -0.C0C 0.C1C =-0.C59 .0 C.C1C =-C€.05% =-C.CCC 476.
1, 285 -0.CC8 C.CIC  C.C33  C.CCC  0.0IC -C.C08 89.66 =-0.CCE8 0.C10  0.CCO €49.
. 286 =0.005 . 0.C11 ."C.G3) . 0.CCC  €.€ll  =G.C05 ° 88,36 =0.CC5  ©€.0I1 0,000 . 49,
'~r 287 -0.004 0.011 0.C29 0.000 0.0i1 =-0.C04 89.19 =-C.CC4 C.Cl1  C€.CCO 649.
.| 288 -0.C02 €.C11 €.C28  C€.CCC 0.C11 -C.CO2 89.22 =C.C02 0.011  €.CCO €45,
{289 =0.001 0.Cl1 C.C26 _0.CCO 0.C11 =-C.COl 85.49 =-0.C01 0.011 0.CGO 649.
i 290 -0.00L  0.076 C.115 0.000 0.07¢ =C.COl  £5.§7 =-C.CCl  C.C7¢  C.CCC Y
+! 291 0.C08 C€.028 C.C67 0.C00  0.838 0.008 B9.88 0.CC8 0.038 0.CGC 345,
F. 297 0,012 C.C0% 6,020 | €000 0,017 . £.003 043 G.012 | 0,003 . 0.000 . | 394,
£ 293  0.012 -0.029 =-C.C03 C.CCO 0.51z =-0.C29 C.08 C.Cl2 -0.025 0.000 437.
| 294 0.010 =-0.059 =-C.C31 0.000 0.C1C =-0.C59 €.02 £.CI0° -C.655 LaBto 476.
| 295 -0.C08 _ C.0ll _C.C33 _'0.000 _ 0.01} =-0.C08 85.94 =-0.CC8 C.Cll €.C00 €45,
£ 296 -0.005 . £.C11 €.€31 0.CCC CeCEl ~C.CO05 €5.86 =@.C05.. 0.0LLT 0.000 649.
| 297 -0.004 0.011 0.€29 0.C00 0.C11 =-0.C04 8$.82 =-C.CC4 C.Cll 0.COO 649.
sl 298 -C.CC2  C.0l1 __€.027 . 0.000 _ 0.011 =0.002 @89.83 =0.0C2 C.CiL _0.00 . &45.
‘ 299 -0.C0F 0.C)1 C.C26  €.€00  0.CI1 =C.C01 8S.91 =0.CC1 0.011 0,000 649.
& 300 -0.001 0.076 0.115 C.CCO 0.C?76 =-C.COl1 €5.93 =-C.CCl C.076 0.000 291.
»| 301 _ 0.C08 0.638 _ C.C67_ _GC.CO0 0.038 0.CO8 89.69 C.CC&8 C.038 C.CCC 345.
“i 3827 0.002 0,003 C.C25i. 0,000 Q.012 0,003 1.12 ©aG612 70 000N @000 T 394,
»| 303 0.012 -0.029 -0.C03 0.CCO C.Clz =C.C29 G.21 - C.C12 ~-0.029 0.000 437,
21304  0.010 -0.059 -C.C31 _ C.CCO__ C.C1C =-C.059 0.07 .C.C10 —04LSS . 0.CC0 - 476,
= 305 -C.C08 C.Cll C.C33 -C.CC0 ~ 0.Cll =-C.CO8 C.0 =-C.C08 6.011 =-0.0C0 €45.
- 306 -0.C05 0.011 C.C30 =-C.CCC  0.C11 =-C.C05 =-85.96 =C.005 ©.0l1 =-0.000 649.
=| 307 -0.C04 0.011 0.029 -0.C00 C.Cll =-0.C04 =£S.56 =C.CC4 C.Cl1 =-0.CCO 645.
f» 308 -0.C02  C.CLL  €.C27 -0.000  0.011 -0.002 =-89.95 -C.CC2 = C.C11 =-C.C00 ~ ~ e4s.
» 305 =-0.001 0.Cl11 C€.C2¢6 =-C.CCO 0.Cl1 ~-C.COl C.C -0.C01 C.0l1 -0.000 649.
£11.. 310, ~0:001 - 0.077, »0.F16. 6.000L JOXGII. SCCO1 7" 89.88 =C.CC1 1 €.07F, 02068 . 720,
g~ 311 0,008 0.039 " C.C68. 0.001  0.039 0008  83.51 ~ C.CCE8  €.036 0.001 345,
R0 312 0.012 0.€03 €.C29 0.001 ° 0.012 '0.00%  1.80 G.C12 €.003 0.001 354.
=313 0.012 =0.029_ _-0.CC3 _ 0.CCO 0.C12 =C.025  C.34 C.Cl2 =-0.029 0.C00 437,
" 314 0.C10 =0.C60 =C.031 0.C00 0.C10 =-0.060  0.12 ~G.CIC =-C.C6C ~ 0.0CC "~ ~ 476.
. 315 ~C.COE C.C11 C.C32 =-C.CCO C.Cll =-0.008 0.0 -C.008 C.011 =-0.000 €45,
» 316, -0.005 __ 0,011 _ €.C30 =0.CCO___0.C11 =0.C05 __ C.0 _ -0.C05__0.011 —0.000 649+
=" 7317 =0.004 0,011 0.029 -0.000 C.Cll =0.C04 0.0 T =0.6047  (eClY T LCT0 S G
- 318 =C+C0Z G.Cil  C.C27 =-0.000 0.Cl} =0.C02 .0 -0.C02 0.0l11 ~C.000 €4S,
| 319 =-0.001__ 0.011__0.C26 =C.C00  GC.Cll =-0.C01 C.0 -C.CO0l 0.011 =-0.000 645 .
" 320 '=0.001 0.077  0.116 0.000 0,077 ~-0.C01 89.90 =C.CC1 ~C«027 0000 = " 291,
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EL
321
322

=323
324
325
226
327
328
E.329
330
331
332
333
334
B 335
33¢
337
Ea338
339
340
£ 341
342
343

344 _

345

346
3 347
" 348
\ 349

~

T E

EPSR
0.C08
0.012
0.012
0.C010

-0.C01
C.C0s
0.C12
C.012
C.Cl0

-0.001
0.C09
Q.Cl2
0.012
0.010

C.CC9
0.C13
0.013
0.C10
~-C.001
- 0.009
0.C12
0.012
0.010
-0.C02
0.C07
0.012
0.013
0.C10

EPSZ
0.03%
0.CC3

-C.03C
-C.C60
C.077
C.C369
0.C03
-0.029

-C.C60 _

C.C74
0.C37
C.CC3

-c.C28

~-0.C5¢8
0.066
0.C32
C.CG2

-0.025 _

=0.C51

- 0.025

C.C51

C.COl
-C.C2C

'-00038

C.C34
C.Cl4
0.Cca
-0.012
~-0.025

EFST
C.Cée8 C.CCO
C.C30 0.C00
=0 CC3___ _C.CCO _
=C.C31 .CCO
c.118 -C.COO
C.C70__—=C.CO1
c.C31 -C.CO0l1
-0.C01 =-0.0C01
-0.C29 =C.C00 _
C.121 -C.CC2
C.C73 -C.CC4
C.C34 -0.005
€c.CCl1 -C.CCa
-€C.C27 -C.C02
__0e124  =C.C06
C.C7¢ -C.Cl0
C.C3¢ -=C.Cl1
0.€03 -0.009
-C.C25 -0.C0¢
0.119 -0.C10
_0.€71 _=0.015 _
¢.C32 -0C.Cl6
-C,CCC -=C.Cl4
=C.C28 _-0.C09
C.C93 -C.CO
C.C48 -C.C15
C.Cl11 -0.018
-C.C20 =0.012
-C.C4¢ c.C02

EPSRI EPSKAX

0.C3S
0.C012

.0.012

0.Cl1C
0.077

105 €35

0.C12
C.C12

0.C1C

C.C74
0.037
0.C13
C.Cl13
C.C1C
0.C¢6
0.C33
0.C15
0.C13
0.C1C
0.Cc1

0.022

0.01é
0.Ci3
0.Cl10
0.034
0.ClS
C.C17
0.Cl4
0.Cl1

EPSFIN
c.CC2
0.C03

-0.030

~C.Cé6C

-C.C01
0.CC9
C.C03

-C.C29

-0.C6C

-C.COl
C.CCS
€.C03

' -C.028

-C.C58
-0.C01

0.C08

c.CCC
-C.C2¢
-0.051
-C.COl1

0.CCé
-0.C03
-0.C21
-0.C3S
-0.C02

0.C02
-C.C0S
°00013
'09026

__TIME REMAINING AT END CF SCLUTICN FCR TIVE STEP 1

Rk

ANGLE
€G.€¢
le23
0.25
C.11
-89.8¢
-85.20
-3.08
~Cw53
-0.14
-89.13
-85.81
+13.18
=2e 1D
~C.ES
=8T:87
-T8 4890
=T 4CS
-2.538
-84.37
=684 T
=28 «09
-12.C3
=£555
~B95 57T
=5T7.18%
~29:¢1
1.20

CF CASE

EFSK
CaCCe
C.C1lz
c.C12
C.CiC

=C.CC1L
0.CCS
0.C12
C.Cl12
0.ClC
-C.CO1
C.CCS
c.C12
C.Cl2
C.C1C
=C.CC1
0.Ca0S
C.C13
0.C12
c.ClC
-0.CC1
C.CCs

0C12

€.012
M8 C10
-0.CC2
6.CcCT
G 12
0.C12
0.010

11§

EPSA EFSMK

€.C36 0.CCO
s CafC3 C.CCC
—C-C3C C.CCC
=C.C60 C.CC0
C.C?7?7 -=C.CCC
€C.036 -C.CO1l

C.C03 -0.001

=CaG25 ~0.U01
-0.06C -C.CCC

0.074 =0.002

C.037 -C.CO04
€C.C02 -0.CC5

~0.C28 -C.004

-C.C58 -0.C02
C.Ce¢ ~0.CCé

q 0.032 - ‘0~01°”"

C.Cd2 -0.Cl1
-C.C25 -0.CC9

"=C.C51 -0.CC¢

0.051 =0.010

C.CO01 -0.01¢

-C.02¢C -0.014
-C.038 -0.009

C-034 { "O-CCl

C.014 -0.015
C.CCC ~-C.018
-C.C12 =C.Cl2
-0.025 0.C02

.. 60 SECONES,
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-

LEVEL 21.8 ( JUN 74 )

COMPILER OPTIONS - NAM[=

0S/360 FORTRAN H

MAIN,CPT=00,LINECNT=58,S125=C000K,

DATE

17.283/14.07.56

Lo i M Y

SOURCE, EBCOIC,NCLIST,NOLECK, LOAD, MAP,NOEDT T, 10,NOXREF

e O e gk N T T AU R *#*##*##4‘***#**:‘*»_‘__#****‘
¥ PRCGRAM = =~ INTENS
C % PROGRAM WILL CALCULATE STRESS INTENSITIES FOR NB-3200 ANALYSIS

* PRCGRAM WILL BE WRITTEN TU HANCLE 20 TRANSIENT CASES
% NTRAN = NC. CF TRENSIENTS
* NPRGR = NJ. OF PCINTS OR PRUBLEMS,.GT.1-PROG. CONTINUES

¥ TSCCN = STRESS CONCENTRATION FACTOR ,
* ERAT = RATIC OF ELASTIC MOCULI - SEC NB-3222.4(E)(4)
* STRESS(1,J) = STRESS CIMPCNENT ARRAY, I= NC. OF TRANSIENT

% TNCY(I) = NO. OF CYCLES ARRAY
* NPT = PRCBLEM NUMBER
¥ % N O Y€ = = IF Ry 2, THETA COGRUINATE SYSTEM IS8 USED, STRESS

COLUMNS HEADED Xy Y, Z, AND XY CORRESPCND TO Ry Z,

OO0 0

 THETA, AND RZ STRESSES

d % & % & & & K F &k % % % % & ok % % ok ok %k % & ok &k % % %k k& Kk & % k k %

ST ISNU00Z

TVPLICTH REALwgila=R, C=Z) ™ 5= s e O

| ISN 0003 COMMON STRESS(20456),SCOM(210,6) ,COEF(210,4) yPSTRS(210,5),
P 1 TESTU210.3),
ey . NCCHE(Z LD 2 e NCY (20%T &8 T =50,
ISN 0004 DIMENSION SDIF(3)
ISN 0005 CALL ECKU :
A o PSRN0E T T REROWS IINPROE T s
ISN 0007 1 FCRMAT(I5)
ISN 0008 WRITE (6,2 )NPROB .
.7 ISNT0009 — Z FORMATUY1Y///7/77T15,75H % % PROGRAM < = INTENS = = CALCULATION OF T
IRANSIENT STRESS INTENSITIES * *////T15,44H NO. OF PROBLEMS OR POIN
¥ 2TS TO BE ANALYZED IS.2%,12///)
|93
i C* INITIALIZE ARRAYS
i -
= TSN"O0010 5 D0 EOO IS NG T s T T T s
ISN 0011 CO 799 J=1,6
ISN 0012 799 SCOM(1,J)=0. k=g
i IS 001S DO 798 J=1,5 o = s o
ISN 0014 798 PSTRS(I,J)=0. R
ISN 0015 OC 797 J=1,4 &
e IS ODLE = o T COEEUT a0 e o T e
ISN 0017 TEST(I,1)=0. W
ISN 0018 , TEST(I,2)=0. “L]
SN OO T e LS R R e e T e
ISN 0020 NCOM(1,1)=100 \
ISN 0021 800 NCUM(1,2)=100
Sl SN 0022 —O% /850, 1al,20 "
ISN 0023 NCY(1)=0
. ISN 0024 DO €50 J=1,6
T TTISNTO0ZS 850 STRESS 1, d)=0e 5 = ; Sl e =

|




ISN 00276

| IS~ 0027
o ISN 00¢&
IS8 0029

ISN 0030
1SN 0031

C_
C
c

4 ISN003Z 6 FCRMAT(11046F10.0) e e

¥ REAC PPOELEM ND. STRESS CiONCENTRATINN FACTOR,AND E RATIO

T 112/T15,30H STRESS CONCEWTRATION FACTOR =,F1G.3/T15,24H ELASTIC MOD

PAGE 002

READ(S, 3)NPT,NTRAN, SCCNy ERAT

"3 FORMAT(215,2F104G)
WRITE (644 ) HPT yNTRAN, SCON,y ERAT
4 FCRMAT(*1'///T15,14H PRCEBLE¥ NO. ,12/T15,165 NC. OF TRANSIENTS ,

2ULUS RATIC =,F1G.3//7)

TREAUD ONE CARD FOR EACH TRANSIENT CASE
CARDS AFRE READ IN ORCER FROM 1 TD NTRAN

t CCMPCNENTS.
STRESS COMPONENTS ARE READ IN GROER: SX,SY,SZ,TXY,TXZ,TYZ
__IF SAAS3 STPESS COMPONENTS, THE ORDER IS: SR,SZ,ST,TR

%
*
* EACH CARC CCNTAINS NC. OF CYCLES FOR THAT TRANSIENT AND 6 STRESS
%
*
*®

0O 10 I=1,NTRAN
10 REAC(S5,6)NCY(I)y (STRESS(IyJ)sd=1s5%)

1O  ISN 0036

(A T ISNT0037

ISy 0033 WRITE(647)
g ISN 0034 7 FORMAT(TLS5,30H * * TRANSIENT STRE3S DATA % #//T15,238H * % NOTE THA
i 1T STRESSES ARE IN KSI[ #* *//T15, 17HTRANS NG. CYCLES,
5 T38,80HSIGMA X
2 SIGMA Y SIGMA Z TAU XY TAU XZ TAU
T AL S ST
ISN 0035 DC 15 I=1,NTRAN

15 WRITE(6,8)1,NCY(I)y(STRESS(I5J),J=1,6)

B FORMAT(TLI6412,722,18,T35,F10.3,5(5X,F10.3))

A o
,F)_ C ®* CALCULATE AND PRINT CCMPCNEMT RANGES FOR ALL TRANSIENT PAIRS
= ELULATE ARY ERINDL LUlPU e h AL TRANS LR
B ISN 0038 WRITE(6,16)
ISN 0039 16 FCRMAT('LY///T15,94k% % STRESS COMPONENT RANGES — NOTE THAT A TRAN
E ISTENT WUMBER OF "ZERC IMPLIES NULL CCNDITIONS * %//T1S, TLH¥ % THES
2F VALUES FOUND BY SUBTRACTING COMFONENTS OF THE TRANSIENT PAIRS//
5TSy 99H* % NOTE THAT IF AXISYMMETRIC STRESS DATA IS USED-SUCH AS S
= 6AAS3 CUTPUT=-STRESS COLUMNS X,YsZy ARD XYZT9,
7 S0-CORRESPUND TOU R,2,T, AND RZ STRESSES, RESPECTIVELY//
375,83HTRAN. PAIR S1G X SIG Y SIG Z TAU XY
ey i VI R 12 T R R e TR
ISN Q040 N1=0"
ISN 0041 M=NTKAN-1
W S 1% 3 6.0 01~ =SRZENTRAN =TT e e R e o A
ISN 0043 DC 29 1=1,NTRAN
ISN 0044 DC 19 J=146

M TSN 0045 19 SCOM(T,J)=STRESS(I,J) b i el p i

ISN 0046 NCOM(I,1)=1
ISN 0947 NCCM(I,2)=0

i 1SN 048" WRITE(6736) (INCOM(T7K),K=1,42), ISCOMEILL) yL=146)

; ISN 0049 20 CCNTINUE =
ISN €050 25 N1=N1+1

S SNTOOST . D0 500 I=NL,M T : e
ISN 0052 N3= [+1

: ISN 0053 OC 40 J=N3,NTRAN

T ISN 0054 TE TS e e S

"
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{
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BT I SNTD0Y6 e o BEBEHLIR2

)

L3

PR P

|

fa’~___'rSﬂ'UDGB—____—_'__—
1)*SCOM(1,4)

(STRESS(1,4K)-STRESS5(J,K))

PAGE 003

WRITE(64936) (MCONM(M2,L),L=1,2),(SCOM(M2,L2)yL2=1,6)
FORMAT(T5,214,T19,F10.3,5(2X,F10,3))

COEF(I,2)==(SCOM(I,1)+5COMIL,2)+5COMI1,73
= SCCM([,1)%STCM(1,2)

1SN 0959 NECHIM2500=1 .
1SN G056 NCGM(M2,2)=J
ISN 2057 CC 20 K=1,6
ISN 00%¢2 30 SCCM(M2,K)=
ISN 0059 ~ 49
ISN 0060 36
ISN 0061 50 CCONTINUE
a7 c LA
C
€
2 [SN 0062 T WRITE(6,58)
ISN 0063 58 FCRMAT UYL L LATES,
T T2AN. PAIR
ISN 0064 DE 60! 1=) M2
A ISN 00¢&5 CCEF(I,1)=1.0
A RSN OORE: s
ISN 0067 COEF (143
1 SCCM(I,1

B

CALCULATE AND PRINT CCESFICIENTS FCR TRIAXIAL STRESS EQUATION

994% % COEFICIENTS FOR TRIAXIAL STRESS EQUATIO
IV — CORRELATE COLUMN HEADINGS TO FORM AX¥%3+pX¥*%2+4CX+0=0//T5,60HTR

C

+ SCOM(1,2)%SCOM(1,3) +
)%SCOM(I43) — SCOM(I,6)%SCCM(I1,6)=SCCM(I,4)*SCUM(T,4%)

COEF(I,4)= —=(SCOM([41)%SCOM(I,2)%SCUM(T,3) + 2.%SCOM(I,6)%SCOM(1,5
- SCOM(TI,1)%*SCOM(I,6)%SCOM(I,6)
2=SCCM(1,2)%SCOM(145)%*SCOMII,5)~SCOM(T,3)*SCOM(I,4)%SCOM(I,4))

60 WRITE(6459) (NCOM(T,Jd)yJ=142),(COEF(I4L)4L=1,4)
59 FCORMAT(T5,214,T19,F10.3,3(2X,D12.4))

1SN 0069
ISN 0070
&
r C *
C *
- :
' g i
63 1sn 0071

G T RSN D02 “DC 65 J=T,3

TRANSTENT PAIR

CC 70 I=1,M2

X22 ST - ,VI ET L SRS R LR L S R S

“FIRST DETERMINE INITIAL TEST VALUES

]F(TiST(Iqi) LE. TEST(IgL*I))GO LT

L+l)

ISN 0073 65 TFST(15J)=DABS(SCOMT,d))
ISN 0074 66 IND = 0
ISNDO7TY
ISN 0976 DC &7 L=1,2

; ISN 0077

SN 00T — IND=1

1 ISN 0080 X22= TEST(I,L}

| ISN 0051 TEST(I,L)=TEST(I,
SR 008 - TES T L elIsTxoT
ISN 0083 67 CCNTINUE
ISN 0084

IF(IND.EQ.1) GO TO 68
v el SNEDUR6 OFIGONTENUE T 7=

ISN 0087 G = TEST(I,3)+10.
ISN 0088 CALL TRYERR([,G,IR)
T SN0 Eg e FECIRGEQT) FE0r TO 927
c
T C * CALCULATE MAXIMUM STRESS INTENSITY
o bt = - t
ISN 0071 SCLF(1) =DABS(PSTRS(I,1) - PSTRS(I,
ISN 0092 SCIF(2) =DABS(PSTRS5(1,2) = PSTRS(I,
= CF SNEOOEaT— ~ SCIF(3) =DABS(PSTRS(I,3) = PSTRS(I,
ISN 0094 X22 =" s
ISN 0095 71 IND = O

Z))
3))
13

SOLVE TRIAXIAL STRESS EQUATICN FCR PRINC. STRESSES GF EACH

8¢ an v




PAGE 004

154 0997 _IF(SCIF(L1).LE.SDIF(LL+1)) GU TG 68 )
¢ ISN 2G99 ING =i
i ISN 01¢9 28 = SEHEELY)
; ISN 01C1 SBIELELY = SDIE(LL+1) o
e LANTORERT T 0 SEARILIsL) = oXaR
! ISN 0103 63 CCNTINUE
! ISN 0104 LECIND.EG.1Y 5C TG 71 -
7T LSN 0196 903 COUMNTINUE = &l
t ISN 0167 PSTRS(14,4) = SGIFL3)
: ISN 0108 PSTRS(I,5) = PSTRS(I,4)*SCON*ERAT*0,.50
s TSN o109 © ¢ ¢ GE T T e i
t ISN 0110 927 WRITE(6,928) (NCOM{I,L23),L23=1,2)
ISN 0111 928 FCRVATITL5,'TRAN. PAIR *,2[4,"' KAS CCMPLEX RCOTS IN TRIAXIAL STRES
B e 1S ECUATION')
€
C * ANCTE PSTRS 4RRAY NOW CCNTAINS PRINZ. STRESSES IN FIRST THREE
C * POSTITICONS, MAXIMUM STRESS INTENSITY IN PCSITICN 4, AND ALTERNATING
C = STRESS INTENSITY MULTIPLIED BY STRESS CCNC. FACTCR AND E RATIO IN
C * POSITICN 5.
- ¢ .80 . ] L A
ISN 0112 70 CCNTINUE
ISN 0113 WRITE(6,81)
ISN OI1% 81 FCRMAT('1'///T15, 91F% % PRINCIFAL STRESSES, MAXIMUM STRESS INTENS
11TY AND ALTERNATING STRESS INTENSITY FOULLOWX *//T15, S57H% % NOTE T
2HAT ALL STRESSES IN THIS PROGRAM ARE IN <SI * *//T15,106H * NOTE
3THAT ALTERNATING STRESS INTENSITY HAS BEZN MULTIPLUIED BY STRESS CO
0 4NCENTRATICN FACTCR ANC E RATID * #%//T5,69HTRAN. PAIR _ SIGMA 1
% 5 SIGMA 2 SIGMA 3 S INT ALT Seliask)
e 15N OI1s 0C 80 1=1;M2 N = ) - Ve
g I'SN DLF& 80 WRITE(64382) (NCCM{I,J)9J=1,2), (PSTRS(I,L),L=1,5)
ISN 0117 82 FORMAT(T5,214,T16,F10.3,4(2X,F10.2))
e =2 c ] j p E G ELUwRTy Ve A kit Ld ey
C * CRCER ALTERNATING STRESS INTENSIES FROM MaX. TO MIN.
1] C . A
xL* ISN N11lg Me=N2-T .7 T ~—
i ISN 0119 9¢ IND=0
ISN 0120 DC 100 [=1,M6
““““ ISN 12T TF{PSTRS(1,5).GE.PSTRS(I+1,5))G0 YO 100
ISN 0123 IND = 1 f;
ISN Cl24 X22 = PSTRSL;5)
T T ISHLOE 35 PSIRSEL,5) = PSTRSIFL;5y =0 i3r-—-
ISN 0126 PSTRS(I+1,5)=Xx22 W
1S58 €127 1Cl= NCrMII, 2
e ISNCULZET 1E2% NCCM(14:2) R T e e
ISN 6129 NCOM(I,1)= NCOM(I+1l,1) &
ISN 0136 NCOM(1,2)= NCOM(I+1,2)
ATSTSISHTOA3Y . NCOMUI+1,13= fCY - % By
ISN 0132 NCOM(I+1,2)=1C2 o+ ]
ISN 0133 100 CONTINUE
I5N 01I7% TFUTMDEQYY GO 1090  —~ — ~ ) £ 2
ISN 0136 937 CCNTINUE
I[SN 0137 WRITE(6,105)
T 7 U ISN OI3E T I0S FCRMAT('1%'/////T15,58FH% * ALTERNATIMNG STR=SS INTENSITIES ORDERED F
LROM MAX TO MIN//T15,61H* % NOTE THAT ZEr0O TRANSIENT NUMBER INDICAT .
2ES NULL CONDITIONS///TS, 46HTRAN. PAIR SPECIFIED NO. CYCLES A

ALY SelWELYT T T




1
; . PAGE 005
1 L)
i LESN Blas Gk peltE (s -
1SN €14¢C PEUNCCNIGTe 2 LaEGe D) GE TG 117
IS Q142 EF(NCY{RCEM(I,1)).LE.NCYINCCM(1,2))) GG TO 117
1SN D144 ICY = NCY(NCGH1142)) UL
= LS\ D145 BESRG: Tl
ISN G144 117 ICY = NCY(NCOMUIy1))
ISN 0147 113 WRITE(64119) INCCM(T,0)4d=142) 4 ECY,PSTRS(1,5) o R
ISN 0142 119 FGRMAT(T59214,T22,18,T4L,F10.3)
ISN 0149 120 COKTINUE
ISN 0150 1F(NPT.GE.NPROB) GC TC 1600 g
e T SITOTEDRE L & G ars ;
1SY 0153 1000 STUP
b ISN 0154 END Nl
i S = —_—
(? i e R o ]
u = et Y — LR
|
i
! i S
! BT [0 A L >
-t
! X im0 i s »
T, e —
P
fiak 2 e B0 WO e T, o e
¥
o, e iy e
B &
R




| / MAIN / SIZE-OF PRCGRAM 001C08 HEXADECIMAL BYTES PAGE 006
i
% TNAME TAG  TYPE A4CO. NANE Tas - Tyee ALw, T NAME  TAG  TYPE ADD. NAME TAG TYPE ADD.
: G SF»a PER  GOORLE I SFA 1#3 20586 J SFA 1%4 000808 K SF 1#4  0COEOC
! TLSE . I%6 680910 ¥ SF I¥a 23214 IR SFA____ 1%4 (00818 L1_SF 1%4__00081C
' T JLZF [%4  C20R20 M2 SF [¥«  000°24 Mo SF I#4 (C0828 N1 SF 1¥4 0C082C
; N3 SF 1#4 500430 IcY SF P45 Cu0R34 IC1 SF [%4 00834 1C2 SF I#4 CCOE3C
1hE S 1#4 609543 23 F L#3  (0CEA4 NCY SF_ C_ I*4 CO8070 __ NPT_SF _1%4 000848
fTTTTTREE ST T e 000850 CCEF SF € k#3. 002820 ECHO SF~ XF R¥8 COCCG0 ERAT SF R¥8 000868
NCCM SF € I%4 CC79:0 SCCY SFA C  2%3  3003CU SCON SF R%¥8 C00870 SDIF SF R*g8 000878
e _ TEST SF € R#3 006630 NPROB SF L*32  {CoRr4C - NTRAN_SF [#4 000850 PSTRS SFA C R*8 004560
| TBCONF F ~XF E#8 008020 STRESS SF € R+*3 CGOCOO TKYERK SFXF R¥8 C0CCGO
| e B #a%%%  COMMON INFORMATICN  #¥wsx
Iy NAME CF COMMCN BLCCK * *  SIZE OF BLECCK  00BOCO HEXADECIMAL BYTES
VAKk. NAME TYPE REL. ADDR.  VAR. NAME TYPE REL. ADDR.  VAR. NAME TYPE REL. ADDR. VAR. NAME TYPE REL. AJDR.
STRESS  R¥8  CG002D SCCM_ R*8  0003C6 COEF___ R¥28 002820 PSTRS  R*8_ 004560
TEST  R¥E  €C6630 NCCM I*4 = 0079E0 NCY I*4 008070
i R ;
D
]
n = e S "
:
i i N LBy~ Sy . o
> : (-
N S W P s~ S i "
7~
[
—— —_— — - -— —_— -
&
el e
N
w
i i i “E%
- ",




}

DOGCLE,

f
i
i LABEL  AUCR
f 5 0920El4
: €00
, 19 0GOEFO
PO e OO
e e ) RS
68 001844
| 280 001950

LT OO LEERT

#STATISTICS* NO

PR AYRAG DUEREEE TS

*0PTICONS IN EFFECT*

NAME=

SOURCE yEECDIC,NZLIST,NCDECK,LOAD, AP, NCECIT, ID,NOXREF

T e s e i b

£
!

Q

LAB

ek

193
#50
20

50

67
903
990

1

MAIN,CPT=00,LINECNT=53,ST12E=0002K,

{ T ¥STATISTICS*  ~ SOURCE STATEMENTS

wxkkkkx IND OF COMPILATICN ##%wx

18

DIAUNCSTELS GERERATED

ACCR

02iB24
037088
02100C
0C11lAE
C2leEs
0x1es6e
0Z1A0E
021C08

153 ,PROGRAM SIZE =

4

LABEL

798
10
25
630
S

FET

cC

1z0C

—

ACDR

CCoRT0
CCINEL
cli1022
0014C8

[ofom Gy o)l R

0018C2
001230
cc1C8d

1384

LABEL ADDR PAGE 0C7

797 _ 000BBC t
15 003c24
30 0C1078
65 COL58A
4 TN 17 Al
70 CO191C

937 00154

1000 001CAA

i




LEVEL 21.8 § JUN T4 ) CS/360 FORTKAN H DATE 77.283/14.08.05

!
; .\ CCMPILER OPTIONS — MAME= MaIli,OPT=CC,LINECNT=5&,SIZE= ouoox,
i 5GURCE, SECCIC,NOCLIST,NCDECK,LOAD, MAP,NCEDIT, [D,NOXREF
). | IS\ 0002 SUBRCGUT INT TRYCRE(K4Cy 1)
i1 ISN 0003  IMPLICIT REAL*3(A=F,(=2) o
o ISN 00094 COMNMON STRESS(20+6 1, SCLMI21C, 63 ,COEF(210,4),PSTRS(210,5),
o 1 TEST(210,3),
13 2 NCCMI210,2)4NCY(20) e 2B
o ¢
p G
(€ * SUBROUTINE USES TRIAL AND ERROR METHOU TO FIND FIRST ROOT
I i TTC % ACDITIONAL ROCTS FGUND FRCM CUADRATIC FEQUATICN
e €
'? | C
g ISR 8895 N2i=1T i, M
) ISN 00Gh NSGL=0
2 1SN 0067 R1=0.
i ISEB0T8 T - k2=0. ¢ o
; 1SN 00CY IR = C
ISN 0010 IF(CCEF(Ky4).NE.G.C+C) GG TO 15
! TISN 0012 AR = GEER KNS T AL AR T
¥ 15N 0013 ER = CCEF(K,2)
! ISN 0014 CC = COEF(K,3)
L.F__"‘ISN'DOiﬁ___—_—‘*““ BSTROURYIN = Ge@lral . 7 s T ' e
)| ISN 0016 GC TO 476
L, ISN 0017 18 8=1.0
3 ] =E=EON OOTER - - o © Rel) ' Tyt e R e G T e R R R
) ISN 0019 X=G
o8 1SN 0029 10 N=N+1
o S RLSNTBRZT T T YECEEREK G g e - i iy
bl &) ISN-D022 B0 15 T=1:3
44 3 ISN 0023 El=1
i ig‘“*lsw‘0074—————“‘—"“1Mc5'= i R e e B e e T
) ISN 0025 X1= DABSI(X)
ISN 0026 IF(X.GE.0.D+0) GC TC 500
r"“"——rsv 0028 T TRE S ] R R R T g P S
ISN 0029 - 500 Y22 = COEF(K,4=1)%X1%*E]
ISN 0030 IF(INCS EGel.AND.I.NE.2) Y22 = -Y22
TR A0 IS Y E Y v 22 o s R T e
b ISN 0033 R1=X
% ISN 0034 CHK1 =DABSI(Y)
ST (B 152 ¥ . TRy 1 15 114 S F TI01 W e e 5 e o o It e
i ISN 0037 IF(Y.LT.0.0+0) IND=C
" ISN 0039 TFIY.GT.0.D40) 1hD=1 -
i.'“-—~'xsw goaT ™ TFIN<EC.13 IND2=INC. 1 e ®
, ISN 0043 IF(IND.NE.IND2) GO TC 70 4
: ISN 0045 R2=R1 »
Ay ISNOOaE— 7~ RE==G~ T — = B, H ¥
ISN €047 IF(X.EQ.RK) GC TC 150 BL...
e ISN 0049 . X=X-8B &
e s B £ 0oy A o il 7 e 9 e e e L 5 =
o ISN 0051 70 8=0.10%3 Y wd
ISN 0052 X=R2-8 e [e+]
SN O0S3 T NN T = e >
ISN 0054 GC TG 106
ISN 0055 100 NSCL=NSCL+1 )

- ISND0586 PSTRS(K,NSOL)

]
>




PAGE 002
0057 NC=3-NSECL g
B N 0057 (NS ER SO0 GO T LCCD
00L& AA = 1.9
n961 BB = CCFF(K,2)+X )
0962 =0 0 2GS E )~ BERE(=X)
0261 416 (21 = (BiE%Bi = 4,*%AA%CC)
! 0064 €23 = CABS(C21) o AP
= e T T2 TIF(C23.LT..10-6) C21=0.D+G
i 0067 LF{CZ1- LT «0s[%0) 50° IC B2Z6
' 0069 PSTRS(K,2) = {—BB + CSGRTI(C21))/(2.%AA) oS
INI“““‘ 007G~ PSTRS(K,3) = (-BB - LSQRT(C21))/7(2.%AA) <
; i 6071 Gt TO. 1€9D
| ¢\ 0072 B26 IR = i s P
T 2o PR R e
! 0074 150 W2 = N2+1
0075 IF(N2.EC.6) GO TO 155
NEOOFY = - o e ol ==
N 0078 6C 10 1=
N 0079 155 WRITE(6,200) (NCOMIK,M3),M3=1,2)
T ISNTOO0EO 200 FCRVAT(//T15,'* * AFTER & DIFFERENT (NITIAL VALUES HAVE BEEN TRIED
1 FCR TRANSIENT PAIR'2X,214)
0081 WRITE(6,151) .
NT0DET7 151 FCRMAT(//T10,"NO ACCITIONAL RCOTS WERE FGUND IN THE INPUT TEST VAL
1UE RANGE. RETURNING TO MAIW LINE'/)
0023 1CCO RETLURN
0084 END TR R N TR 2
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/ TRYERR / SIZE OF PROGRAM (00842 HEXADECIMAL BYTES PAGE 003
i NAVE TAG  TYPEACLL NAMFE TAG  TYPE ACD. NAME  TAG  TYPE ACD. NAME  TAG TYPE ACC.
B SF R&*¥S LCOLFO ¢ SF K*5 341 i SF I*%4 COC1CO K F I*4 CCGli4
N SF 154 3COLCR X SFA KA Y SFA _ R®3  (€00208 AA SF R%8 000210
Ve A BE SF T T TTR¥R 00621t CC SF R¥E L0220 Fl SF R¥*8 €00228 IR S I%¥4 0001CC
i ¥3 ¥ I*4 000100 e TRE S 1#4  2061C64 N2 SF I%4 CCCLC8 RK S R%*8 000230
' Rl SF R¥3  22523¢ 22 SF R*3 500249 X1 SF RX8 C00248 C21 _SFA R¥8 000250
’ T T CZEST T 7 R8T E0G258 INC SF [#4 000LDC NCY C i*4 NeR. Y22 SF R%#8 000260
! CHK1 S R¥8 (00262 CCEF F € Rxg 232282C INDS S I[*4 QO01lEQ INC2 SF I1#*4 O0COlE4
| NCOM F  C  [#4 0979:C NSGL SF 1%4  O001F8 . BCem. .. C R%B NeR. TEST C  R%*8 NeRe
CTTTTT O PSTRS S T LT REB CC4560 " DSGRT XF R¥38 " $00009 FDOXPD# XF  R%*8 000000 IBCOM#E F XF [I%4 000000
. STRESS C R*8 MeRa TRYERR R%¥8 CCC270
]
T T I SR = & #dx4x  COMMON INFORMATION T
|
7T T T NAME CF COMMCN BLOCK % ¥ SIZE OF BLCCK 0080UCC HEXADECIMAL BYTES
VAR. WAME TYPE REL. ADDR.  VAR. NAME TYPE REL. ACOR.  VAR. NAME TYPE REL. ACCR. VAR. NAME TYPE REL. ADDR.
=== STRESS R¥3 T N.R. SCOM R%8 NeR. COEF R¥8  002B20 PSTRS R¥8 004560
TEST  R=e N.R. NCCM [¥4  0079E0 NCY 1%4 NeR.
D
S S i ) AR
I~
1O
1
|
| A
[ -]
i - =) Sy o i
-
i —
= SN L i : CE =
i S S e AR, ¢ o i W @
o




R

LABEL ADCR LABEL ACCR

s ke ORgSEaS o s H 10 0G0408
DR - - 707 000584 190 CCC3ER
i 150 000754 155 200677C

- #0PTIONS IN EFFECT% NAME =

SRR BRI R RO o

e ———
i

*STATISTICS* SOURCE STATEMENTS = 33

-
ST RSTATISTICS®  NO DIAGNCSTICS GENGRATED 7

**xsk% END OF COMPILATICN ###dxx

*STATISTICS* NO CIAGNCSTICS THIS STEP

enedie i -_.___r_ ,

d

MAIN,CPT=0C, L INECNT=5%,S [ZE=00300K,
 SOURCE,ERBCDIC,NCLIST,NODECK,LOAL,MAP ,NOERIT, I1D,NCXREF

+PROGRAM SIZE

LABEL  ADDR LABEL  ACCR PAGE 004
530 CC0488 15 0CC4F8
474 000666 826 000746

1CGC CCC7ES

2114

29K BYTES OF CORE NOT USED

=9

S

Fq' nﬂ““rh




J

HEE2361

IEF237I1
IEF2371

IEF2371
1EF2371

CEER23FTL

ALLOC. FUR MEN2#BFA L

331  ALLOCATEL TC SYSLIN
230  ALLOCATED TC SYSUTL
137  ALLGCATED TC SYSLIB

T LER2ATI 13T  ACLCCATER TG~

354  ALLOCATED TC SYSPRINT
231 ALLOCATED TD SYSLMOD

i  ICFl421 - STEP WAS EXECUTER - CCNC COCE 00GO
! [EF2851 SYST7283.T120647.SVCCO0.MEN24EFALRCO0022% SYSCUT
1CF2851 V3L SER NNS= SPCL21. .
¢ ITEF2BSI1 SYST7283.7120647.2VCD0.MEN2H#BFALLCACSET PASSED
! ISF2851 VOL SER NCS= CSKCO6.
1EF285I1 SYS77283,T123456.10C07.MEHNZ2HBFALSCCGLTRYS SYSIN e
[EF2851 vOL SER NCS= SPCLOZ2.
IZF2851 SYSTT283.T123456.10007 . MNEN2#EFALSCCOD08ES CELETED
[EF2851 VOL SER NGS= SPCLO2. -,
S LERBTAN STES JE. / START 77283.1406
ICF3741 STEP /C / STOP 77283.1408 CPU OMIN 24.35SFC MAIN 168K LCS 0K
WAIT COOOMIN 16.20SFC SYSIN CO022REC UNUSED CORE CG2K EXCPS 0CQ062  SYSHRS
<1 °7 354 C00032X;5331 COCO12X3235 COCOLEX
PoXxL EXEC PGM=TEWLPARM=*ECLMAP,LET,LIST,60VLY", 00200140
ITF6531 SUBSTITUTION JCL - PGH=IEVWL,PARM="MAP,LET,LIST, ", ,
5 FEL R : CCND=(4,LT,C) REGICN=100K, TIME=&LT IME €CC000150
i TEF6531 SUBSTITUTION JCL - CGND=(4,LT4C)4REGICN=100K, TLME=5
i XXSYSLIN CD CSNAME=&LCAC,CISP=(ULD,CELETE) . 0CC00160
i I[EF6531 SUBSTITUTION JCL - DSMAME=SELCACSET,CISP=(OLC,CELETE)
. DO DDNAME=SYSIN C0000170
L XXSYSUTL DD SPACF=(3072,(30,10)),UNIT=CKSCRA ~0ccooLsc
o XXSYSLIB 7DD DSNAME=SYSLOFCRILIK,01SP=SFR ' ~77CC000190
XX DU DSNAME=SYS1.FORTRAN,DISP=SHR €0000200
XXSYSPRINT DD SYSQUT=A,SPACE=(TRK,(3,10)) cCCC0210
O XXSYSLMOD T OD DSNAME=LGOSETENEMR,DISP=LCISP,UNI"=8UNIT,SPACE=GSPACE ~~ ©€€000220

TEF6531 SUBSTITUTION JCL - DSNAME=&&GOSET(MAIN),DISP=(NEW,PASS),UNIT=DKSCRA,SPACE=(3072,(30510,1)4RLSE) .

8¢ qmll*tq




£

BAE

T

| FBB-LZVEL LINKAGE EDITCR OPTIUNS SPECIFIEC MAP,LEI,LIST
1 CEFAULT CPTICN(S) USED - SI2E=(S$2160,8192)

|

TOTAL LENGTH

e SBEANKCU NS B3AE, - BUEQ o n 0 T

SRR E NHRY ADERESSan s — (Ui i 8 SRR 0 T e e s s

103F8 = 664552(10)

o[ TREREMATN CUES NOT EXIST BUT HAS BEEN ACTCED TO DATA SET

MOCULE MAP
i CCNTROL SECTIGN ENTRY
P"_—___NAﬁE ORIGIN™ _ENCTF NAME  LOCATICN NAME  LOCATION NAME LOCATION NAME LOCATION
MAIN 00 1CCa e
}”_ TRYERR = TURER AT g4y % 13
' IHCLSQRT* 2520 15e
! CSGRT 2520 n
ST NECHE T e 2GR0 s aC <
, IHCECOMH* 2890 F41l
; I8CCM# 2890 FDIOCS#  2C4C INTSWTCH 3AB6
G "IHCCOMH2¥* — 3A08  &5C e e 0
’ SECCASD 3E50
IHCFCVTH* 4138 119C o g iy
i F v T ADCON® . 4138 FCVACLTP 41E2 FCVLOUTP 4272 FCVZCUTP 43C2
| FCVICUTP 4770 T FCVEOUTP ~— 4C72 FCVCOUTP 4E8C INT6SWCH 5173
| IHCEFNTH% 5208 512 7. gt
‘ " g TR AR e 5208 ADJSWTCH 5644
IHCEFINS* STFO 1378
FICCS# 57F0 FIOCSHBEP 57F6
Ty THCUOBL %= 68687 = 23200 . & o Ak FaF
: IHCERRM *  6ERS8 58C .
e ] . ERRMON 6E88 IHCERRE ¢EAQ
T TIHCUATBL® 7448 G e FER R :
IHCETRCHK%¥  7A80 28E.
@, - ~: IHCTRCH TA80 ERRTRA 7A88
-V THCFO¥PD¥  7DI0 “TAC & e gL e
o= FOXPD# 7010
O ucLexe * 7EBO 288 )
it e B BB LT L EBO. R
IHCLLOG * 8138 200
DLOG1Q 8138 ULOG 8150

gg| nnridt




'“-“/7‘VCCESEFEISFGEG§I}D[SPé(O(E.DELETET;UNTT=DKSPOE

L TEF2361 ALLOC. FOR MEN2H#BFA X

i TEFl421 = STEP WAS EXECUTED - CONC CGDE £9G0

i WAIT O0O0CMIN 13.,75SEC SYSIN COOOOREC  UNUSEC CZRE GO2K EXCPS CCOlé6
i 331 C02013X;000 CCOO0OX;230 COCO32X3137 0C0044X;137 C000COX;354 COCC43X3231 CCCO34X

1EF2851 SYS77283.T120647T.RVD0C.MEN2#EFA . LCADSET JELETED
[EF235] VOL SER NCS= CSKCOE&.
T1EF2851 SYSTT2R3,T120647.RYCCO.MEN24BFA.RCCCC225 DELLTFL
| 1tF2851 VOL SER NCS= CSKGO2.
| IEF2851 SYS1.FCRTLIR KEPT el
© TEF285[  VOL SEW NCS= GSKIPL.
| TEF2esi SYSL JFCRTRAN KEPT
IEF2351 VOL SER NCS= CSKIPL. i ¥
i"IEanSI“"‘SYS77283;rlzoea7.Svcoo.MENzxﬁpA.Rcooozza SYSGUT
ICF285]1 VOL SER NOS= SPCL3..
" IEF285I SYST77283.T120647.RY0I0.MEN2HBFALGCSET PASSED
T 1EF2851 VOL SER NCS= DSKCCS.
IEF3731 STEP /L / START 77223.140F
TEF3741 STEP /L / STCP 7722%.1406& CPU OMI~ 0Ll.22SEC MAIN 98K LCS oK

" SYSHRS

XXX EXEC PGM=#.L+SYSLMIC,COND=((4LT,C)o(4ol",L) 0, €C000230
TR TS B REGTENSEXREGT IMESEXT [ME CCCCC240

IEF6531 SUBSTITUTION JCL - REGICN=200K,” IME=2

XXFTO5F001 DD DDNAME=SYSIN . ! r 00000250
{’"xxFTOGFOGT‘_tﬁ_EYSUUrEA;DCB=(RECFM:FHA,LRECL=133,31KS11E=1596). ~ CCoo0260
XA SPACE=(7980,(5XPGS,16),R_SE) i "T°0C000270
i TEF6531 SUBSTITUTION JCL - SPACE=(7980,{25%9,16),RL5E)
T TXXPLCT T CD &PLOT,SPACE=(TRK,(&TP1,E&TP2)),UNIT=DKSPIL i 0C000280

IEF6531 SUBSTITUTION JCL - [UMMY,SPACE={TRK, (20,2C)),UNIT=DKSPOL

//X«SYSIN DD CSN=S£YS77283.T123456.10007 .MEN2#BFA.S0C00091,

N L

7 VEF23TE 231 ALUGCAYED TC pPGM=%.DD T
»| LEFZ3T1I 136 ALLOCATEC TO FTOSFO0OL

'“‘—r

!D IEF2371 236 AL'.CCATED TC FTO6F001
T

'\

~

be uyredd




APPENDIX E

MICROFICHE LISTINGS AND OUTPUT





