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~ABSTRACT 

This reportpresents the analysis of the LOFT pressurizer spray 

and surge nozzles to include a 450°F step thermal transient. Pre­

vious analysis perfonned under subcontract by Basic. Technology In­

corporated was utilized where applicable. The SAASIII. finite element 

computer program was used to determine stress distributions in the 

nozzles due to the step transient. Computer results were then incor­

porated in the necessary additional calculations to ascer.tain that 

stress limitations were not exceeded. The results of the analysis 

described in this report indicate that both the spray and surge nozzles 

will be within stress allowables prescribed by subsubarticle NB-3220 

of the 1974 edition of the ASME Boiler·and Pressure Ves~el Code when 

subjected to currently known design, normal operating, upset, emergency, 

and faulted condition loads. 
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1.0 INTRODUCTION 

The currently planned low power physics tests will result in an 

additional thermal transient being applied to the LOFT pressurizer 

spray and surge nozzles. This report describes the.reanalysis of these 

nozzles to include 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·, ( 1) were analyzed by Basic 

Technology Incorporated (BTI)(2). The overall configuratio~s of these 

nozzles are shown in Figures l and 2. The reference l drawing shows 

additional detail. 

Section III, Subsection NB( 3) of the ASME·Boiler and Pressure 

Vessel Code (hereafter referred to as 11 The Code••) was used to define 

structural adequacy criteria. Design, normal. operating, upset, 

emergency, and faulted conditions were considered in this analysis. 

As described in Section 2.0, the SAAS III computer program was used to 

analyze both nozzles for the 450°F step transient. The result of the 

' SAAS III analysis were then combined with the BTl results to calculate 

new cumulative usage factors. Design conditions were specified to 

be P ~ 2500 psi and T = 683°F; while operating conditions were P = 2250 psi 

and T = 653°F. Tha spray nozzle is constructed of inconel {SB-167). 

The surge nozzle piping connection and thermal liner materials are 

inconel (SB~l67), while the remainder of the surge nozzle is ~onstructed 

of 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. VanHaaf~en 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 

1 
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Mr. J. w. Muffett. All other original analysis 5flown in this report 

was completed by the author~ 

2.0 ANALYSIS 

The following subsections describe all phases of the ad~itional 

analysis performed on the LOFT_ pressurizer spray and surge nozzles. 

As previously noted, results from the BTI(2) analysis were used in 

conjunction with the additional analysis. 

2.1 Structural Adequacy Criteria 

Paragraph NB-322l(J) defines stress intensity limits for 

desi~n conditions of Class 1 components. Paragraphs 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 

All material properties ·and allowable SM values Vs~d in the 

additional analysis of the spray and surge nQzzles are shown in 

Table I. 

2.3 ASME Code Analysis 

:2~-3.·1 · Des-ign 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 completed 

in the BTI analysis are sho\'m in Appendices A and B for the 

spray and surge nozzles, reipectively. 

2.3.2 Normal Conditions 

.The majority of the additional analysis necessitated 

4 



T~-sLE \ 
LOFT 5'P~A~ ANb Sujc;,e., NozzLE MAIER./AL.. PRoPERTI~S 

fVl ~IE'R..IA! P~PERTV /00 2..00 1./00 ~co 6S"'O 700 

SriUNL&ss SrEEL E .28.2 27.7 2.". '- -;l.S:4/ 2_s-. I 2.~.8 
. ( c:,~-•&z.,) F'~lC»'-) d-. t:t. /6;, Cf. 3~ q. s-r:t 9· 82. 9:-87 ~.9,3 

Sy 2..$'. 0 2../. I 17.Z ts;o l~.b /~3 

s~ ~~~tP /(&,.~ /S:s- 13.~ /3.2 /.2.8 
I 

I I'ICONE L. (sB-/~7) E 3/;S 30·~ 3o.o ZC?. z. Z/3,9 zs." 
c::( 1.z 7.A! ?.7 7.9 7.9s- s.oo 
Sy 2.S·O Z3.Q 

.. 
Z.l· 0 19· B . 19· 7 19·7 

s"' /(..~ /~.~ ''·' /~.(,. ''-·~ 1'-·'-

C.A'R"BON 5rEEL E 2.7. 8 ·z7.7 ~7.0 zs.7 2S.ZS' z"'/. e 
(.A lOS" Gla ll:) oe.. ~.13 ,.38 ,.BZ 7.Z3 . ]. 33 . 7.~~ 

s~ 3~.0 3Z.B 3t::J·8 2'--~ 2.&.1 zs-. t:t . 
s~ ~3.3 21· 9 2.0.~ /7.8 /]. Jl 17..3 

AtR E /. 0 /. 0 /. 0 I· o /.o /.0 
(~Et> TO ""'O'DE L GA'P d... o.o ().0 o.o o.o 0.0 o.c:> 
"&E.'l'"WEEN ~~1!<:-E f(O~J£ s~ o.o o.o o.o "·() o.o o.o 
A~l> ~E'RJ"AL S~\ELli S""' o.o o.o o.o o.o o.o o.o 

.,.. .... 
::IG --



l TR 11 4 4 3 8 

by the addition of the 450°f thermal step transient involved 

fatigue life calculations considering all transient load 

cases which are likely 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 cyclic analysis. The SAAS III 

finite element computer program was used with the results of 

the thermal analysis reported in Reference 5 ~o calculate the 

stress distribution in the spray and surge nozzles due to 

the 450°F step t~ansient. 

Simplified plots of the finite element mesh used for 

each of the spray and surge nozzles are shown in Figures 3 

and 4. 

The reader may refer to Appendices A and B (Spray an~ 

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 ascertain that all nonnal 

condition stress requirements were satisfied. The computer 

program INTENS was used to calculate alternating stress 

intensities for all transient load set combinations as required 

for the cyclic analysis. Cumulative usage factors were 

calculated for each nozzle. As previov~ly stated, calc~lations 

performed for the spray and surge nozzles, including the 

INTENS program output, are shown in Appendices A and B 

respectively. A complete listing of the INTENS computer 

program is shown in Appendix D. A microfiche copy of SAAS III 
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may be found in Appendix E. 

2.3.3 Emergency Conditions 

LTR 11 4 4 3 8 

Paragraph NB-3224( 3) defines stress limits to be used 

in the analysis of emergency conditions. Safe shutdown 

earthquake (SSE) loads were the only additional emergency 

condition loads considered. All calculations necessary for 

the satisfaction of stress limits in this section are shown 

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

2.3.4 Faulted Conditions 

. · Paragraph NB-3225(3) defines stress limits and allow­

able procedures to be used in the analysis of faulted conditions. 

Loss of Coolant Accident (LOCA) plus SSE loads were considered· 

to be faulted condition loads. Since LOCA.loads were not 

reported in Reference 2 for the spray nozzle, Loss of Coolant 

Experiment (LOCE) loads were assumed to be equ1valen~ to LOCA 

loads for analysis purposes. Thus, LOCE plus SSE loa'ds were 

used for faulted conditions on the spray nozzle. Reference 

6 is an example of previous piping analysis that has shown 

this procedure to be acceptable. All faulted condition 

calculations necessary for the sat1sfa~tion·of stress limits 

are shown in Appendices A and B for the spray and surge 

nozzles respectively. 

3.0 RESULTS 

· The results of the analysis described in the preceeding pages 

shows that both the spray and surge nozzles are within allowable stress 

limits prescribed by the ASME code. Maximum stresses for the various 

operating conditions are summarized in Table 2. As.can be seen from 

the table, the primary plus secondary stresses were above the allowable 

9 
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limits for both nozzles for normal operating and upset conditions. 

As shown in Appendices A ~nd B, a simplified elastic-plastic analysis 

was performed to show that both nozzles comply with code requirements. 

The normal and upset condition cyclic analysis yielded the following 

results: 

Nozzle Cumulative Limit 
Usage Factor 

Spray 0.0027 1.0 

Surge 0.6095 1.0 

4.0 CONCLUSIONS 

The LOFT pressurizer spray andsurge noizles have been reanalyzed 

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 all requirements as set. forth in 

subarticle NB-3220 of the ASME code. 
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-z. 886 -'-·SSZ 
-;, 191 
- 2.. 7::l."/ 

- 2·'- 77 
-.891 
-3.03b 

- ~. c:43 
-,3.otP~ 

-.~20 

-'-· 1~:3 
.s-o? 
.379 

"-· r.o 4/ 
J.j. 8¥9 
'I· &l./9 
::l. 72/ 

L/. 9t;.s-

- • "Z.2. $'. 7SW'I 
- ·~B .S: S(QO 

-2.98 7 -2. 7'f/2 

-z. "" s- - 2. 2.1./1/ 

C> 

'" 
ll>q 'so 
/. 39 

-8.33 
to. zqs 
9..Cf'o9 

:2.2. 132. 

2J-S~I 
/7, Cf58 

I"'· "a;:, 
I~· '3'- I 
/6. 3Cf7 
3.~~0 
2.Cf7B 

/H£ /lPPLIE'P /l1c:ci'II9/IIICS EII!!IMJcH coH pu 1-z:;; 1c.. 
'Pf2.C>&I?AM I.~-\ '£NS w A~ ~se:o TO c...ALc. (,(. L..14'"T?!: 

,4 t-TE'~ N A Tl NG. S r;?e.t=:s.s IN TF'N S I rIc s F c:J .l! 194-L. 
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! 
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I 

- "', /0 ! 
I 

• ~417 
1

, 

• ~1.{~ ' 

.'/so 1 
I 

• </3$" ; 
.~raq : 

• S<tl II 

. 87S" 
I 

. 7// ! 
• ~7'/ I 

. S</0 ; 

• s-'17 I 
• 28L/ 1 

. z 31 ! 
! 
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I 
usA<;;;.,::::- FAcroii?. r;,.u.eE .:r- Cf. z. As SHowAJ oN /i 

'PIIG.E 1 &'" 9 OF :SU.7flSECrldN 1\1 A o t=" IHE" ,., 7 4 ;:r>1 rtoAI 

I 0 F 7}-lc 17S ME CoDE WAs I.A.."!;.E:"' -ro De CEJ:M IN e AL.L.OW~i!u .. e­
NUM'BETZ~ OF e-yc./...ES. t;;/s cu..e~c /S ~E?Jeoouc.t:-r:;, IN i 

I ~I GU....'t::e! ~<o I 'PAG.E' f\ \a. CoM 'PU. re=re PEJC)<e~ .4M INTtt.Jk 
0\.\.I'P\.lT"" 1 s :s Ho u.>N c~ 'PA-<a.E'~ ~ \ q - All I . 7 ll&r ! .... 
CUI'fU.LATtVJ:' ~:;s,qf;.J: Fflcro;;e C.flLCU.J../9/ION IS ':!IHOIA.JN I 
o,V PI4~J:F /137 • T,- WILl- JJ'E /1/oreD n-tA r 77-le-
t!U.M(A.L-AT"\UE U.SA<::.t: F'AC.T"02 f:S o. 00~7. -,-;;,$ WILL 

HE"ET 1/J..L FATI6U£ I...IP"£ R'FGU11i!I:HE"Nrs. 
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NOTE: 
E • 26.0 X 10' psi 

NUMBER OF CYCLES 

F,G.u..R.~ Afc, 
DESIGN FATIGUE CURVE FOR AUSTENITIC STEELS, NICKEL-CHROMIUM-IRON 

ALLOY, NICKEL-IRON-CHROMIUM ALLOY AND NICKEL-COPPER ALLOY 
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P:1C CL ;:;.: :\C. l 
t\C. CF Tl<l\SIEt\TS 20 
STRESS CC~CfNTR~TICN FACTCR 1.0~0 

ELASTIC HCDLLUS KATIC = C.965 

* * T~ANSIE~T STRESS DATA * * 
* * ~CTE THAT STRESSES ARE IN KSI ~ * 

TRANS NO. CYCLES SIGi-lt: X S:G!"A y 
·-

1 370 0 ,, ..... .~:.a35 

2 370 c.c E.750 
3 lSCO e.G t.-;34 
4 lOOOCCO o.c C.609 
5 lCO e.G L. 3S 5 
6 2CCO c.o L.C-+C 
7 ::oo 1s.c:o 14. sc \) 
8 260 -2.8'36 -6.582 
9 260 -1.1~1 -6.143 

10 360 -2.724 G.507 
11 360 -2.667 0 •. 379 
12 15CO -0. 8';)1 6.604 
13 1500 -3.0~6 4.849 
14 15CO -3.Gt>3 4.a"is 
15 l5CU -3.0~4 2. 72 ~ 
l.fl 1500 -G.6C:C 4.0C.5 
11 l5CO -0.6:::2 s. -,ss 
18 15(0 -0.5':3 5-860 
19 260 -2.9~7 -2.742 
20 lOOOCOO -2.445 -2.2lj4_ 

··--- . - ... 

\. 

SIGHA Z 

c.o 
o.o 
o.o 
o.o 
o.o 
0.0 

6'i.5CC 
1.39e 

-8.330 
10.2->5 

9.909 
19.213 
22.132 
21.861 
17.958 
14.980 
16.361 
16.397 
3.640 
2.978 

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

TAU XY TAU. XZ _.TAU YZ .... _____________ ..:.._ 

o.o o.o 0.0 
o.o 
o.o 
e.o 
o.o 

o.o -- -·------··. o.c - ··-·--·----
0.0 o.o 
o.o o.o 

..... -· -·-- o.o. o.o 
0.0 o.o c.o 

-4.1GO 0.0 0.0. 
.-0.447._ ......... o.o ····-··--·- c.o __________________ _ 
-0.549 o.o c.o 

0.450 o.o o.o 
0. 4 3 5 0. 0 -· -·· - ·-· .. --. 0. 0 
0.66'> o.o c.o 
0.891 0.0 c.o 
0.875 o.o. -· ... --·- .0.0 ..... __________________ _ 
O.Jll C.O 0.0 
0.479 o.o o.o 
o. 540 .... -···-··· ___ o .o. _ .... ___ ---· o .o __________ ····----
0.547 o.o o.o 
0.284 c.o c.o 
o. 231 .... -·-- -·· ···-· o.o --····-·-·-- ___ 0 .•. 0 ___________ --·------

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

,... 
·---· -·. ··- ·----....,----

:110 -.. -·-. -- --···-··- ··--···~·-·-----.......... ---
./::-

\N . . 
···---·-· .. ··--· -·· ·-·----·· -- ··--···---....CQ... ____ _ 

)' 

""1' -·------e-:-



): 

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

* * STR~SS CC~PC~ENT ~ANGES - ~CT~ T~AT A TRANS!~~! NU~BE~ OF ZE~O IMPLIES NULL CONDlTICNS * * .. 
* * THeSE VALUES FiJU~D BY SLBT?-ACT1NG SOI-'PO,\E!\TS CF HiE TRAI';SlENT PAIRS . ·····--·- ... -·-··--···--------

"' * NOTE THAT iF AX!SY~~ETRIC STRESS CtT! !S USEC-SUCH AS S'~S3 OUTPUT-STRESS COLUMNS X,Y,Z, AND XY 
CO~f;,ESPGND TG R,Z,T, Al\0 RZ STRESSES, RESPECTIVELY ···-····· ······--------------

TRAN. P:.(?. SIG X SIG Y SIG Z HLJ XV TAU XZ TAU YZ 

2 
3 
I, 

5 
6 
7 
8 
9 

10 
1: 
12 
13 
14 
15 
16 
17 
18 
19 
2C 

1 
1 
l , .. 
1 
1 
l , .. 
l 
1 
1 
1 
1 
1 
l 
1 

l 
1 
2 
2 
2 
2 
2 
2 
2 

0 
j 

·J 
c 
0 
0 
{) 

0 
0 
0 
c 
c 
0 
0 
0 
0 
0 
0 
0 
0 
2 
3 

5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
15 
"16 
17 
13 
19 
20 

3 
4 
5 
6 
-, 

o.o 
c.o 
o.o 
c.o 
0.0 
o.o 

18.000 
-2.&e6 
-1.191 
-2.724 
-2.667 
-O.il91 
-3.036 
-3.0D 
-3.01':4 
-C.620 
-0.622 

.-C.5<J8 
-:-2.987 
-2.445 
o.o 
c.o 
c.o 
o.o 
o.o 

-18.000 
2.886 
1. 191 
2.724 
2.667 
0.891 
3.036 
3.063 
3.0l:4 
0.620 
0.622 
0.598 
2.987 
2.445 
o.o 
0.0 
o.o 
o.o 

-18.0CC· 
2.(]8{-. 

1,191 

4.83~ 

S.7SO 
6.934 
0.609 
1.3<J5 
1.04G 

14.300 
-6.582 
-6.143 

0.507 
0.379 
6.604 
4.849 
4.849 
2.721 
4.<J65 
5.759 
5.860 

-2.742 
-2.244 
-3.9~5 

-2.099 
4.226 
3.440 
~.7'-JS 

-9.965 
.. 11.417 
.10.978 

4.328 
4.456 

-1.769 
-0.014 
-0.014 

2.114 
-o. 130 
-0.924 
-l-025 

7.577 
7.079 
1.816 
8.141 
7.355 
7.710 

-6.0~0 
15.332 
14.893 

o.o 
o.o 
().(, 
0.0 
c.o 
o.o 

69.500 
~.3<;0 

-8.33[; 
10.295 

9.9C'i 
19.213 
22.132 
21.861 
L7. <;58 
14.9SG 
16.361 
16.397 

3.640 
2.97.3 
o.o 
o.o 
o.o 
o.o 
c.c 

-69.500 
-1.390 

a. :no 
-10.7S:S 

-9.90'1 
-l'l.2l3 
-22.132 
-21.861 
-l7.95B 
-14.S'30 
-16.361 
-16.3.':17 

-3.640 
-2.972. 
o.o 
o.o 
c.c 
o.o 

-69.508 
-1.3'10 

3. 3 -~ 0 

o.o 
c.o 

o.o 
o.o 
o.o 

-4.lCO 
-0.4<;7 
-0.549 

C.450 
Q.BS 
0.669 
0.891 
0.975 
o. 7ll 
c • .;79 
0.540 
0. 54., 
0.224 
Oa23l 
o.o 
c.o 
o.o 
o.o 
o.c 
4.100 
0.447 
0.549 

-0.450 
-0.435 
-0.66'1 
-0.691 
-0.875 
-0.711 
-0.479 

.-0.540 
-0.'547 
-0.284 
-C.23l 
o.c 
0.0 
r. r, 
voV 

O.IJ 
4.~00 

0. 4'• 7 
0 ._549 

o.o 
c.o 
o.c 
o.c 
o.o 

.. 0 ~ 0 
o.o 
o.o 
o.c 
o.o 
o.o 
o.c 
o.o 
o.o 
o·.o 
o.c 
c.o 
c.o 
o.c 
C.C; 
o.o 
o.o 
o.c 
').C 
o.o 
o.c 
o.o 
G.O 
o.c 
o.c 
o.o 
o.o 
0. c .... - -· ·-·· 
c.o 
o.o 
c.c 
o.o 
o.o 
c.o 
c.o 
o.c 
o.c 
c.o 
o.o 
o.o 
o.o 

............ ····-- ------ ·-··-----···---·----
o.o 
o.o 
0. 0. ··- -- ··---···· . . .. -·· ··-·· ---
0.0 
o.o 
0. 0 ···-·-····· -···--··-··---·-----· 
o.o 
o.o 
o.o 
o.o 
0 .·J 

o.o. ··- ·-····-·---- ···-·· -··. ·-·--··----
0.0 
o.o 
0.0 ·-··-··-··-·-·-··········-··· -··-···-··------------------
0.0 
c.o 
0. 0 . ·- .. ··-- ....... ·- .. 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 
0.0 
o.o 

.o.o 
o.o 
o.o 
c.o 
0.0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.c 
o.o 
o.o 
o.o -

..... ,_ 
----·--it4;-:---­.,. 

··- .... -··---·--·----·-----·~---

(10 

.. ··, ·---···-····-·--·~---·-:-----~·-·-··-··---· .. 

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



. . . . - .. ····-·---- --·--·-· -·-··--~ * * STSESS CC~PC\E~T RA~GES - NOTE T~~1 A TR~NS!ENT ~U~E~R CF ZERC lHPLIES NULL CONDITIONS * • 
!;. "' 

* * NOTE THAT 
CCRRtS?CND 

T R A~\. PAIR 

2 lQ 
2 11 
2 i.2 
2 13 '·· -
2 14 
2 !5 
2 16 
2 "2.1 
2 18 
2 l9 
2 20 
3 4 

3 5 
3 6 
3 7 
3 8 
3 9 
3 10 
3 ll 
3 12 
3 13 
3 14 
3 15 
3 16 
3 17 
3 16 
3 19 
3 20 
4 5 
4 6 
4 7 
4 p 
4 9 
4 1 ,_ .u 
4 11 
4 12 
4 13 
4 14 
4 15 
4 16 
4 17 
4 18 
4 19 
4 20 
5 6 
5 1 

":"hESE \/~llES FCU~!D SY SUETRACT:1\G CC"'PC:-.Ei\TS OF ThE TRANSIE!\T PAIRS ____________ ·------ -··--------·-----------------

IF ~XISY~~ETRIC STRESS C~TA iS USEC-SUC~ AS SAAS3 OUTPUT-STRESS COLUM~S x,y,z, AND XY 
TO R,Z,T, ANC RZ ST~~SSES, ~ESP~CT!VELY -·--------·----··-- ·-·---- -------

S !G X. 

2. 724 
2.667 
J.89l 
3.036 
3.063 
3.0(,4 
0.620 
0.622 
0.598 
2.9€7 
2.4.;5 
o.c 
o.o 
o.o 

-1a.cco 
2.886 
1.191 
2.724 
2.667 
0.891 
3.036 
3.063 
3.064 
0.620 
0.622 
0.598 
2.987 
2.4.:.5 
c.o 
c.o 

-18.000 
2.886 
1.191 
2.724 
2.667 
0.891 
3.036 
3.063 
3.01:4 
0.620 
0.622 
0.598 
2.957 
2.445 
o.o 

-1s.oco 

SIG Y 

2.1!,6 
3.901 
3.90l 
6.029 
3. 785 
2.9Sl 
2.fl9Q 

11.4'72 
10.S'J4 
6.325 
5.539 
5.894 

-7.866 
13.516 
l3.0H 
6.427 
6.555 
0.330 
2.085 
2.0!\5 
4.213 
l. '.) 1:9 
l.i75 
1.074 
9.67~ 
9.!78 

-C.7f<6 
-0.431 

-14_.191 
7.191 
6.752 
0.102 
0.230 

-5.9')5 
-4.240 
-4. 24·0 
-2.112 
-4.356, 
-5.lt;C 

3 .. 351 
2.:353 
0.355 

-13.405 

S!G Z 

-10.295 
-S.9C9 

-1.'.1.213 
-22.13L 
-21.26i. 
-17.958 
-l4.9EO 
-16.'361 
-16. 3'>7 

-3.640 
-2.979 
c.o 
0.0 
o.o 

-69.500 
-l.3'W 

8.33V 
-10.295 

-<;.9(;9 
-19.213 
-22.132 
-2l.66l 
-17.958 
-14.980 
-16.361 
-16.397 

-3.&40 
-2.9"(8 
o.o 
c.o 

-69.500 
-1.390 
8.~30 

-10.2.;5 
-9. 9-':;9 

-l\1.213 
-22. 132 
-21.eo1 
-!.7.958 
-1~:.'>50 

-li:.3·'>l 
-:-16.397 
-3.640 
-2.<J'78 
o.o 

-69.500 

TAL' XY 

-c .4 so 
-0.435 
-0.669 
-0.891 
-0.875 
-0.711 
-0.479 
-c.s.:.o 
-0.547 
-0.204 
-0.231 
c.o 
0~0 
o.o 
4.1 0~ 
0.447 
0.549 

-0.450 
-0.435 
-0.6~9 

-O.c9l 
-0.€75 
-0.711 
-G.479. 
-0.54:) 
-0.547 
-0.284 
-0.231 
o.o. 
o.c 
4.100 
0.44 7 
0.54CJ 

-0.450 
-0.435 
-0.669 
-0.891 
-0.875 
-0.711 
-0.·4 79 
-0.540 
.:-0. 547 
-C.2iJ4 
-0 • .?31 
o.o 
4.100 

TAU XZ 

o.o 
o.o 
o.c 
o.o 
o.o 

.o.c 
G.O 
o.o 
c.c 
o.c 
c.b 
o.o 
o.o 
o.c 

.0 .o 
c.c 
0.0 
o.o 
o.o 
o.c 
0.0 
o.o 
o.c 
c.o 
o.o 
o.o 
o.o 
c.o 
o.o 
o.o 
o.o 
o.o 
c.c 
o.o 
o.o 
o.c 
c.c 
o.c 
o.o 
o.o 
c.o 
o.c 
c.c 
c.c 
o.o 
o.c 

TAU YZ 

c.o 
o.o 
c.o -------
0.0 
o.o 
o.o 
o.o 
o.o 

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

o.o 
c.o 
0.0 
o.o 
o.o 
c.o 
o.o 
o.o o.o 
o.o 
0.0 
0.0 
o.o 
0.0 
o.o 
c.o 
o.o 
o.o 

·-----· o. 0. 
o.o 
o.o 

... .... 
~ 

... ---. . . o. 0 
o.o 
o.o 
o.o 
o.o ••P•- ~•••• -·~•• ·~·----·-·---•-••••·-·-·------·------

o.o ~ 

.o.o ·-- -·--- .. ----· --· -····---· ·-- -·-··---··-·-·---------·-------!;:-____ _ 
c. 0 .z::.. 
o.o 
o.o 
c.o 
o.o 
o.o 
o.o 
o.o 

: ...... --·-··---·-------·----··---.l.H--

Q) 

0. 0 ·-- -----·-----··------ --o.o 



. -· * * STRESS CCV?O~ENT ~ANGES - NCTE ThAT A TR~NSifNT NUMBER CF ZERO !MPLIES NULL CONDITIONS * * 

* * THESE ~ALU~S FCU~D BY SUETRAC!I~C CG~PD~E~TS OF THE TRANSIENT PAIRS 

~- ~ * ~OTE THAT IF AX!SY~~ETRIC STRESS C~TA IS USED-SUCH AS SAAS3 OUTPUT-STRESS COLUMNS x,Y,Z, AND XY 

""'" '(;lil 

-~ 

CO~RESPC~C TC :<,z,T, AI\C RZ STRESSES, RESPECTIVELY ····-----·-·----·----·-·----------· 

TRM~. PAIR SIG X SIG y 

-j - 2.8E6 7.977 
5 9 1.191 7.538 
5 ~0 2.724 0.8!:3 
5 11 2.667 1.016 
5 ~2 O.fiSl -5.209 
5 13 3.036 -3.454 
5 14 3.063 -·3.454 
5 l .,- 3.Cc4 -1.3<'6 
5 16 0.620 -3.57C 
5 17 0.622 -4.364 
5 1E 0.598 -t,. 46 'j 
5 19 2.9e7 4. 13 7 
5 20 2. '• 4 5 3.63'1 
6 7 -·,a.oco -13. 7fJO 
6 8 2.886 7.622 
6 9 l.l9l 7.183 
6 10 2.72'-. 0.533 
t, 11 2.667 0.661 
6 12 0.891 -5.56<", 
6 13 3.036 -3.809 
6 14 3.063 -3.809 
6 15 3.0t4 -1.631 
6 1 !:>. 0.620 -3.925 
c 17 0.62::' -4.719 
6 . 18 0.598 -4.820 
6 19 2.967 1.722 
6 20 2.445 3.2E4 
7 a 20.886 21.3t:2 
7 9 19. l <; l 20.943 
7 10 20.724 14.293 
7 11 20.6 C7 14.421 
7 12 l8.8S1 8.196 
7 13 2 i .0"36 9.951 
7 14 21.063 9.951 
7 15 2l.Ot4 12.079 
-;· 16 18.620 9.335 
I 17 18.622 9. 04 l .. !8 18.598 8.940 . 
~ 19 20.9t'7 17.542 .., 20 20.4'•5 17.044 '· e 9 -l.b95 -0.43') 
a 10 -O.lc2 -:-7.03'1 
8 ll -0.2lg -6.961 
e 12 -1.995 -13.186 
3 13 0.150 -11.43~ 

3 14 o. 177 -11.431 

ST" .1.> z TAU XY TAU XZ 

-1. 3SO 0.44? c.c 
8.330 0.549 0.0 

-iJ.295 -0.450 c.c 
-9.909 -0.~35 o.c 

-l9.2U -0.669 o.o 
-22.132 -0.391 o.o 
-21 .. ac1 -0.1375 o.c 
-17.95& -0.711 o.c 
-lt::.S~O -0. 4· (') c.o 
-16.361 -0.540 o.c 
-1c.3;7 -0.547 o.o 

-3.640 -0.?.84 o.o 
-?.97!.1 -0.231 c.c 

-69.?00 4.1CO o.o 
-1.390 0.447 o.o 

5.33C 0.549 0. 0 . 
-10.295 -0.450 o.o 

-9.909 .-0.435 o.o 
-19.213 -0.-'.:69 O.Q 
-22. 112 -0.691 c.c 
-21.861 -0.875 c.c 
-17.9% -0.711 o.o 
-14.980 -0.479 o.c 
-l.S.3!>i -0 .. ~40 o.c 
-16.397 -0.547 o.o 

-3.6·•0 -0.264 o.o 
-2.978 -0.231 o.o 
68. 110 -3.653 c.o 
11.e·:.o -3.551 o.o 
59.205 -4.550 o.c 
59.591 -4.535 c.o 
50.287 -4·.769 o.o 
47."366 -tr.99l o.c 
47.639 -4.975 o.o 
51.542 -4.811 0~0 

54.52·J -4.579 o.o 
53.1?9 -4.640 o.o 
5~.103 -4.647 o.c 
.::..R60 -4.334 o.o 
66.522 -4.331 o.c 
9. 7 2 :) 0~102 o.c 

-a. 90 5 -0.891 o.o 
-8.519 -o.eez o.c 

-17.823 -1.116 o.o 
-20.742 -1.333 o.c 
-20 • .:.71 -1.322 c.o 

T_AU Y Z 

c.o 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
;J.O 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
" " ,,. J 

o.o 
o.o 
o.o 
o.o 
c.o 
c.o 
o.o 
o.o 
o.o 
o.o 
0~0 
o.o 
c.o 
o.o 
0.0 
c.o 
o.o 
o.o 
0.0 
o.o 

. -- o.o 
o.c 

--····-·------·---·-- ----~·---·---------
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. . ·--- ·----• * STRESS CC~PC~E~! ~~NGES - ~CT~ T~~T A TRlNS!E~T ~~~6ER CF ZERO IMPLIES NULL CGNDITICNS ~ * 
* • THESE V~LU~S FC~~C BY SUPTRACTihG CQ~~CNENTS OF T~E T~ANSIENT PAIRS 

* * 1\:CTE TH.lT IF AXiSYI-'~'c!RiC STC:::SS CATA IS l!SEC-SlJCH AS SAAS3 OUTPUT-SBESS COLUMNS X,Y,Z, AND XY 
CCRRESPCND TO A,Z,T, A~C ~z STRESSES, RESPECTiV~LY 

TRAN. PAIR 

8 
fl 
8 
8 
B 
8 
9 

9 
9 
9 
9 
') .. 
9 
9 
9 

10 
iO 
10 
10 
10 
10 
10 
lO 
10 
10 
11 
11 
11 
ll 
11 
ll 
11 
ll 
ll 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 

15 
16 
17 
18 
1') 
20 
10 
11 
12 
13 
14 
15 
16· 
17 
1a 
19 
20 
il 
12 
13 
14 
15 
16 
17 
13 
19 
20 
12 
l3 
14 
15 
16 
17 
18 
19 
20 
l3 
14 
15 
16 
17 
18 
19 
20 
14 
15 

SIG X 

c.n.~ 

-2.2e:o 
-2 .2C-t 
-2.268 

0.1..:1 
-0.441 
l. 53:: 
1.47(: 

-C.3G: 
1.845 
l. 3 72 
1. 2 73 

-0.571 
-0.569 
-0.5<;3 

1.796 
1.254 

-0.057 
-1.833 

0.312 
Oo339 
0.34C 

-2.lC4 
-2.i.02 
-2.126 

0.263 
-0.279 
-1.776 

0.369 
0.396 
o. 39-, 

-2.047 
-2.04~ 

-2.069 
0.320 

-0.2 22 
2.145 
2.172 
2.173 

-0.271 
-0.269 
-0.2<;3 

2.096 
1.554 
0.027 
0.028 

S!G Y 

-9.303 
-11.547 
-12.341 
-12.442 

-4.338 
-6.650 
-6.522 

-12.147 
-1v.992 
-10.992 

-3.864 
-11.108 
-1!. .9()2 
-12.C03 

.:...3.401 
-3.899. 

0.128 
-6.097 
-4.342 
-4.3~2 

-2.214 
-4,..!:.56 
-5.2'12 
-5.353 

3.24q 
2.751 

-6.225 
-4.470 
-4.470 
-2.342 
-4.566 
-5.~8;) 

-5.481 
3.12l 
2.623 
1.755 
1.755 
3.883 
1.639, 
0.845 
0.744 
9.346 
8.848 
o.o 
2.128 

SIG l 

-16.56.3 
-l3.59J 
-14.97'. 
-15.0Q-;' 

-2 .. 2!)( 
-1,5cf 
-18.62~ 

-18.239 
-27.543 
-30.462: 
-30.191 
-26.288 
-23.310 
-24.691 
-24.727 
-ll.S70 
-ll.3CS 

0.386 
-e.91c 

-11.937 
-11.566 

-7.663 
-4. 6E·5 
-t.066 

·-6.102 
6.655 
7. 317 

-9.304 
-12.223 
-11.952 

-8.049 
-5.071 
-6.452 
-6 .'..:JH 

6.269 
6.931 

-2.91.9 
-2.646 

1.255 
4.2:;3 
2.852 
2.816 

15.573 
16.235 
0.271 
4.174 

DU XY 

-l.l::S 
-:l.9Z6 
-:~.sa: 

-·). 731 
-1}.678 
-t).:.;<;9 
-0.98.; 
-i..2lS 
-].440 
-].i,24 
-1.260 
-1.028 
-!...089 
-1.0()6 
-C.833 
-0.780 

0.015 
-0.219 
-0.441 
-0 .. 42:. 
-0.261 
-0.02'1 
-O.C90 
-0.097 

0.166 
0.2!.9 

-0.234 
-0.456 
-0.440 
-0.276 
-0.)44 
-o. L05 
-O.il2 
o.:.5l 
0.~04 

-o.n2 
-0.<:06 
-O.C42 

0.190 
0 .1.29 

. 0. 122 
o. 3;1] 5 
0.438 
0.016 
0.130 

TAU XZ 

o.o 
o.o 
c.o 
c.o 
o.o 
Q.O 
c.c 
o.o 
0.0 
c.o 
o.c 
o.o 
o.c 
o.o 
o.o 
o.o 
o.o 
o.o 
o.c 
o.o 
o.o 
o.o 
c.o 
o.c 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.c 
c.o 
o.c 
o.o 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 
o .-o 
c.c 
G•O 
o.o 
o.o 

TAU YZ 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
c.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

.- o. 0 
c.o 
o.o 

·-·-----·-.. _,_, ___________ , ______ .. _____ _ 

- -·- .......... -- ..... __ ,_- --- ·-.. ---· ---·----- ·---------

---· ·-·-...... - o. 0 . ______ , __ ,_ ·------- ---· - --·----· 
0.0 
o.o 
o.o 
o.o 
o.o • 

...... -­.1:-

o.o 
o.o 
o.o 

.......... -------·--·-·----·-··--·. -· ____ , __ --·----- ----·-W--
Q) 

o.o 
o.o 
o.o 
o.o 
c.o 
o.o 
o.o 
o.o 
o.o 
0. <). ·--· ____ ,, ____________ _ 

o.o 



* • STRESS CG~PONENT ~ANGES - ~CTE iMAT A TRANSIENT NUMBER GF ZEkO IMPLIES NULL CONDITIONS ~ * 

* * THESE \ALUES FCU\C BY SLETR,Cfl\G C~~~C~E~TS CF THE TKA~SIENT PAIRS· ·····- --·-·- ··----- ··--·------''-

* * NOTE TH/;i IF AXISY~tJETRIC STR-ESS CATA IS us::c-S'..!CH AS SAAS3 OuTPLT-STRESS COLUMNS X,Y,Z, AND XY 
CCR.RF. SPCND TC R,!,T, Af\C RZ STRESSES, RESP:OCTIVELY 

TRA~. PAIR SIG X SIG y SiG z TAL! XY TAU XZ TAU YZ 

l3 16 -2 .• -~( 16 -0.11f> 7.1'32 c .. ~ .. !. 2 o.c o.o 
13 ~7 -2.41'• -0.910 S.77l 0.~51 o.o o.o 
13 ~s -2.433 -1.011 5.7::5 Oo3.;4 . c. a 0 .o. 
13 "L'J -0.049 7 • .591 16.492 o. t.::n o.o c.c 
13 20 

1 •• :. 

-C.5S:l 7.093 l ':l. 154 0.660 c.c o.o 
1 '· 15 C.OG1 2.128 3.903 C.l64 o.o o.o 
14 16 -:<.443 -0.116 6.E.31 \). 396 o.o 0.0 
14 17 -2.4.!d -0.910 5.5C;J 0.3~5 c.o o.o 
14 18 -2.465 -l.Gll 5. 4{:.4 0 .• 328 . o.o o.o . 
14 19 -0.0 76 7.591 lC:.22l 0.5'11 o.o o.o 
1.; 20 -0.613 7.093 18.883 0. c,:;L, c.o o.o 
15 lt -2.444 -2.2t.4 2.97!3 0.232. ·o.o .. --- .. o.o 
15 17 -2.442 -3.038 1.597 O.·l 71 o.c o.o 
15 .18 -2.466 -3.139 1.561 o. l64 c.o o.o 
15 19 -0.077 5.40 14.318 0.427 o.o . 0.0 
15 20 -0.619 4.96:i l4.9Ev o • .:.ao c.o o.o 
16 17 (.) .OC2 ~0.794 -l.3Bl -o.c~~l c.c c.o 
16 18 . -0.022 -0.895 -1.417 -0.068 c.o o.o 
16 19 2. 3 6 ., 7.7C7 lL.34) 0.195 0.0 o.o 
16 20 1.825 7.?C0 12.C02 c. 2 !; 3 c.o o.o 
17 18 -0.024 -O.lCl -0.036 -0.007 o.c o.o 
17 19 2.365 8. 50 l 12.721 0.256 o.o o.o 
'l7 20 1.82'3 8.003 ~3.353 0.309 c.c o.o 
18 19 2.389 8.6:J2 12.757 0.263 o.o o.o 
18 20 l..!l47 8.104 13.""1~9 J.3l6 O.G o.o 
19 20 -0.542 -0•498 0.662 0.053 c.o o.o 

r-.. _____ ,--- -·· ----·· --- ·-·-·----......---
:IU ------------------------------~ 

·v... 
... --·-·· ...... - ______ , ____ .. ___ -ClO------·-· 

'· 

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



TRAN. 

1 
2 ., .-
4 
5 
b 
7 
8 
9 

10 . , 
J .• 

12 
13 
14 
15 
16 
17 

.18 
19 
20 

1 
1 
l 

.. 1 
1 
1 
l 
1 
1 
1 
1 
1 
I. 
1 

·~ 1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 

* " COEFICIE1\TS FOR Hl.C.X!.\L STKESS EQJATICN - CCRKtlATE COLU'IN hEADINGS TO FORK AX>~<*3+BX**2+CX+O=Q ______________________ _ 

PAl~ A 1.1 c 

0 l.OCO -C.4!l35C 01 c.c 
0 l.CCO -C.e7SOD 01 c.c 
0 1. COG -C.693.;c 01 o.o 
c 1. ceo -C.6090C co o.o 
0 l.OCO -o. l395C Cl c.o 
0 l.CCO _-0.1040[ 01 c.o 
0 \._-- 1.000 -O.l023C 03 0.252<;[) 
0 l.OCO O.SG7&D Ol .0.5635~i 

0 1.000 0.1566!) 02 0.68l_l[o 
G l.CCO -0.8078~ 01 -0.2441[ 
0 l.OCO -0.7621;) Ol -0.2387[ 
0 1.000 -0.24930 02 C. 10 3 4-C 
0 1.000 -0.2395C 02 0.246lC 
c l.OCC -C.2365D 02 o.2::s.:.::c 
0 !..CCC -0.17620 02 -C.l5C.)D 
0 l.OCO -O.t933C 02 0.6l"?.~D 

0 1.CCO -C.21500 02 0.8Jl7C· 
0 l.CCO -C.2i66D 02 0.824CJ 
0 i.OGO 0.2CB9C Ol -C.l2740 
0 1.0CO O.l7llC 01 -0.85310 
2 l.OCO c.391Sc 01 c.c 
3 l.CCO 0.2099C Cl c.o 
4 1.000 -0.4226C 01 o.o 
5 !.ceo -0.3440C 01 o.o 
6 !..OCO -0.3795(} Ol c.o 
7 1 .• c ~0 o.'1747D 02 0 .210SO 
e l.CCO -O.l291C 02 O.L237C 
9 i..OOO -D.20SOC 02 C.ll4l0 

10 1.000 0.3243C 0! -0.61ClC 
1 ~ 1.000 C.278&C 01 -0.5889[ 
12 1.c:o 0.2C09D 02 C .. lL:~5~ 
13 1.000 O.l911C 02 -0.6772'0 
14 l.OCC 0.18010 02 -0.67460 
15 1.CCC C.l27SD 02 -0.87010 
16 1.000 0.144'10 02 -0.765C•D 
17 1.000 o.1666C 02 0.40750 

.18 l.CCG C.lc8LD 02 0.60R9C 
19 1.000 -c. 69240 Ol -0.15900 
20 1.000 -0.6546C 01 -0.11110 

3 1.000 -O.l!ll6C Ol o.o 
4 l.CCO -0.21410 01 c.o 
5 1.000 -o. B55r. 01 o.a 
6 1.0CO -0.77l0C 01 c.o 
7 l.OCC 0.93550 02 0 .l 76td) 

B l.OQO -O.l6P.3D 02 C .'J.S7 .3D 
9 1.000 -0.2441::: 02 0.15140 

D 

.., (• 

""" c.c 
o.o 
·:. G 
c.o 
o.o 

04 -C.l735C 
Gl -0.26138 
02 0.5843D 
02 G.l63CD 
02 r. ·, , c-.-.r 

Ue,..Lv"1l..l 

(:3 0.1217[; 
02 ·~.34340 

G2 0.341-il: 
G2 C .• l SESD 
02 0.£,955C 
02 0. 6B8C 
C2 0.6231D 
C2 -C.2952C 
Ol -O.l61oC .. ~ u.u 

o.c 
o.o 
c.o c ,, . " 

04 0.1~300 

C2 0.<.552C 
C3 -C'.l064C 
G2 O.l193C 
02 O.ll59D 
0:>. -0.3?.RSC 
02 -o. ta51D 
G2 -O.l767C 
C.2 C.l072C 
Cl -C.4:)44C 
01 -0.14170 
{)1 -G.l496C 
C2 o. (>2090 
02 0.513&!) 

o.o 
0.0 
c.o 
o.o 

·J4 C.640GC 
.J2 .0.6:23C 
03 -0.14520 

G5 
02 
C2 
02 
02 
03 
C3 
03 --. 
C3 
02 
02 
02 
02 
02 

05 
02 
03 
C3 
03 
C2 
02 
G2 
03 
01 
C2 
02 
07. 
02 

04 
02 
C3 

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

~ 
...... 
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2 10 
2 ll 
2 12 
2 13 
2 14 
2 15 
2 i.6 
2 17 
2 1e 
2 ~c; 

2 2C 
3 1,-
:! , 
3 t:: 
3 7 
3 8 
3 9 
3 lC 
3 11 
3 12 
3 13 
3 1'+ 
3 l ') 
3 11:. 
3 11 
3 18 
3 19 
3 20 
4 5 
4 t:: 
4 1 
4 Z 
4 4 
4 ~0 
4 • i 
4 12 
4 13 . 
4 14 
4 15 
4 lt:: 
4 .l7 
4 18 
4 19 
4 2U 
5 6 
5 1 

·--·-·-- --~ ------

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

4 o CCEFIC!E\TS FCR TR!AX!~L SH!E:CS t:2U~T!Ct\- CCr!R!:LATE CCLU"i\: hEADI~GS TC FORM __ AX>~<>~<3+BX>~<*2+CX+C=C ____ _ 

1. C C.J 
l.OC:J 
1.000 
l.CCv 
l.GG,) 
l.OCG 
l.CCO 
1.o:;o 
l.CCO 
1.000 
l.CCO 
l.OCJ 
l.OCO 
t.cc: 
1.000 
l.CGO 
l.CCC 
l.CCO 
l.CCJ 
l.CCJ 
l.OC:J 
!.V~O· 

1.0C'C 
1.0(0 
1.000 
1.000 
l.CCC 
!.OCC 
1.000 
l.OCO 
1.000 
l.OCO 
l.CCO 
l.OCO 
l.GCO 
1.000 
l.OCO 
l.OCO 
1.000 
l.CCO 
l.COO 
1.000 
l.OCO 
l.CCC 
1.000 
l.OCO 

s 

-o. e:ncc oo 
-O.ll29C 01 

O.l61SC 02 
C.l:>2C:8 C2 
C.l49JC C2 
o.aao:;c Cl 
O.l058C 02 
0.1275:) 02 
C.l291C 02 

-0.1084:..~ C2 
-0.10460 02 
-0.63250 01 
-0.553·:.;c 01 
-0.58140 01 

0.95370 02 
-O.l501C 02 
-0.22600 (•7 

O.ll4t,.C Cl 
C.f.87CC ~0 

0.17'190 02 
C.i7GlC 02 
o.u .. -r:c 02 
O.lC6.SC C2 
0.123?0 02 
O.l456C 02 
0.1473() 02 

-0.90230 01 
-C.~6450 Cl 

0.7860C 00 
0.4310C CO 
.0. 10170 0 3 

-0.8687i) 01 
-0~16270 02 
o. 74690 _0 l 
0.7012J 01 
0.24328 02 
0.23340 02 
0.230t.C 02 
0.1?GlC 02 
O.lS72D 02 
0.20890 02 
C.2105D 02 

-::·.26980 0~ 

-C.23200 Cl 
-0.35500 oc 

O.lC09C 03 

-C.9Cc5J C2 
-0.8724!::: C2 
-0.56B9C 02 
-c. ~42·3: G3 
-Col4:t~ C3 
-C.l453C C~ 

-c.-::~.370 oz 
-C.5E4Q C2 
-C.557bQ 02 
-C.l646C 02 
-0.131% 02 

c.c 
c.:. 
c.o 
0.19220 04 
O.l6·Jl0 02 
0.1341[. 03 

-G.76sc: 02 
-c. 7.!r'J9C: oz 
-C.2~tlC 02 
-.:.1.:72.:: C3 
-(:.l~c·;~ C3 
-:;.t~e3: c;, 
-C.37ND 02 
-0. 2896C C2 
-0.2707C 02 
-0.:727~ 02 
-0.1223;) 02 
o.o 
o.o 
C.2L,76C 04 
O.t.546G 01 
C.7J91C 0/. 

-0.29020 02 
-o.2t>2cD 02 

0.92270 02 
O.l2'1aO 02 
0.11'198 02 

-0.240i'D 02 
0.5'304!: 02 
C.7~59C 02 
C.7281..C 02 

-C.l31'·: C2 
-O.Si.J550 01 
c.c 
C.24S7C 04 

c 

o • ·2 2 n o o 3 
c.21·::;3o 03 
0.2::1-<C 02 
C.24.:.5C 03 
c. 2445C"J 03 
o.3221o o; 
0.3i722 22 
0.25670 02 
0.23430 02 
O.l247C 03 
0.79890 02 
c.c 
e.G 
c.o 
0.86720 04 
0."53'>40 02 

-O.l27?.C 03 
O.l7&2C C3 
o.~n.;o C3 

-o • .:;g::e;r.. 01 
O.l2Z5C 03 

0.221?C 03 
0.14850 02 
C.7l87D Cl 
o.::.625D 01 
C.iOt,SC 03 
G.6l:67C C2 
o.o 
o.o 
O.l658C 05 
0.2857G 02 

-0.6446C 02 
0.7757C CO 
0.42030 01 

-0.11120 03 
-0.30250 03 
-0.30068 03' 
-O.l253Ll 03 
-0.43~90 02 
-0.57l8D 02 
-0.56390 C2 

0.3r.>l4C 02 
0.20610 02 
o.c 
0.15600 05 

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

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

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

··- ____ ___,.. ·----
-i 
;:lg ..... 
........ 
-1:-

--- - --- .... -·- -··-- -------------- -----------.1>--- ----

\AI 
·-"Q)" ----



... -·- -----·- --- -----------------

• ~ ~ .COEFICIE~:TS FCt< H!AXIH S-IRES$ EO:..;ATIC':- CCil.REL::.iE COLL;~N HEADINGS TC.!=CRM AX**3+.6X~.~-2t.CX+.C~O ____ _ 

TRAN. PAIR A e c ~ 

-·--·------- ----------···-
5 e 1.000 -Q,Cj473C 01 c. 772?2 c ~ C.3l7LU C2 
~ 9 1.~co -0.170(.C C2 0.Bl3S~ 

~., 

'--- -0.?227'J 02 
5 1C 1. 0 (.-:: C. 6:,fl3C Cl -c. 3-;'ln. 02 C.2282C C2 ····· ··- . .. -- ····- ---· --. -··-- ----------
5 11 l.COC 0.62260 01 -C.3?.';7C ;:;z c.z4.:;ec 02 
~ 12 l.OCO 0.2353C 02 C.71870 C2 -C.97770 C2 
~ 13 1.0CO C..22~5C 02 -C.2C29~ Cl -0.2491C 03 --- ...... .. -· .. - -- ---- ------- ·------··---- -- ---·- ---
5 14 1.0CO c. 22250 02 -c.z-:c:;sc 01 -0. 2'•30L: 03 
5 15 1.000 O.H..22C C2 -C.357e8 (•2 -C.S2C4D C2 
5 1t;. l.OCO O.l793C 02 C.417SC C2 -C.~65QC 02 .. ··----·-- --··- ·-·---------
5 17 l.CCC C.ZClOC 82 C.5S22C 02 -0.4918C C2 
5 12 1.0CC o.;qcz6c C2 C.6C4'oC 02 -C.kE69C C2 
5 19 1.0CO -Q.343t.C G! -0.13650 02 0.44690 C2 -· -- ·---· .. -. ·- ·------· -- ·---.- ·--- ---·---·-- ------------
5 20 1. -:co -C.31CoC 01 -0.927t.C Cl G.Zo34C C2 
6 7 l.OC:J O.!C-130 03 0. 24 -~ 8D 04 0.!6050 05 
6 e l.CCO -C.9118C 01 0.71'>10 01 C o303C~ C2 .. -.. ... ·-·· ··-· -·· ...... ·---------------·-----··--···· - ----
6 9 l.CCO -C.lC7CC 02 o. 7e0 lC oJ2 -o.oe75C C2 
6 10 l.CCO 0.70~8D 01 -0.32290 C2 o. 12560 02 
6 1 ;_ l.OCO 0.6~?.10 01 -c. ;u,oo C2 0.1559!) C2 .. ·-···-·· ·- ·--· --···· .. ·------ .--·---- -------- - ·-· -----------
6 12 1.000 0.23890 02 o.s4;ac 02 -O.l03EC C3 
6 13 l.OCC 0.2291C 02 0.47:>00 01 -0.2735C 0"3 
6 14 l.OCO C.2261C 02 C.3876D Cl -0.21l8C 03 .. ·-. ·----- ·--. ··--· -·- -----· -- ··--- -----
6 15 1.000 O.l6';€C 02 -0.30490 02 -0.10160 03 
6 16 1.0CC O.l829C 02 0.46850 02 -C.3989L C2 
6 17 1.000 0.20460 02 G.63SOO 02 -0.52790 02 ..... -· . -·. . .. ·- ... ----- - ..... ·- ---- --·-·-·· --·------·-·--
6 lll l.GGO 0.2062C .02 0.66050 02 -0.5217C 02 
6 1'1 1.000 -0.312'1C 01 -O.l342C C2 i). -10£38 02 
6 20 1. c-: o -(;.z-151[; Cl -C.CJCtSQ C.l 0.2375L) C2 - .. . - ····- -· ·-· ·- .. ··-- -. ·- -- ---·--·- ·-· ·-·- ---·- ·-·-· ---------
7 8 1.COO -0.1104C 03 0.33120 04 -0.29510 C5 
7 9 1.000 -O.ll80C 03 0.35l3C 04 -0.30300 C5 
7 1C 1.CCO -C.9422G 02 0.234~0 04 -0.163iC 05 . ---·---·-----·-··-- ·--------··------· ---
7 11 l.OCO -o.9~of:e':' 02 0.2~6li0 Ct, -0.!653S C5 .. 12 1.000 -o. 77370 02 0.14940 04 -o. Mt.2D Cit ' 7 13 l.OCO -0.78360 02 0.16520 04 -0.87360 04 ·- ·--- ·--·· ------ -·- ·--------- ·- ··-------·· .. 7 14 l.CCO -a. ?e65C 02 0.1(;620 Ot, -O.tHlC6C C4 ... 
7 15 l.OCC -0.8469C 02 0.19400 04 -0.11920 05 :lg 
7 16 1.0CC -0.8293C 02 0.!7l4C 04 -0.8:'41C 0'-. .. --·-· .. --. ______ , ___ - . ·---------- ------- ...... 
7 :..7 1. 000 -O.fiC'cOO 02 0.16170 04 -0.7803~ 04 -1 lt! 1.000 -0.806'·C 02 0.16070 C4 -o.76e::o 04 -1::-
7 19 1.000 -0.1C.44C 03 Q.2886C 04 -0.2298C C5 - .... ~·- .. --·-· ..... -·. - ......... ·······--··---·--------------~---
7 20 1.CCO -O.l040C 03 o.2e24o 04 -0.2193C C5 
2 9 l.OCO -0.7S860 01 -0.20010 02 -C.7l32D Cl 

""' 8 10 1.0CO 0.1616C 02 0.6491C 02 0.3062C Cl ··- --··. _ .. .. --- ·····-·-·-·--·-·-------·------ ---~--
s 11 l.OCO 0.1570(") 02\ 0.61910 02 O.e3tOC Cl 
8 12 1.CCO 0.33000 C2 0.2<;560 C3 0.44670 C3 
8 13 1.000 O. 3202C 02 0.23050 0~ -0.72700 C2 . --- ·--- ---·-- ··- ----- -·. ·--· ------ ------
e 14 l.CCC 0.3~73C 02 0.22b6C 03 -o. 112oc 02 

... -·· ·- ··----- -··--··-·-·· --~---------· 
)> 

- --·--·- ----- -··-------·-·--·--·-· -- ~-



~· 

1 

) 

TRAN. PAIR 

8 15 
~ .: 8 U: 

8 17 
8 lE· 
8 1':i 
8 20 
9 10 
9 l~ 
9 12 
9 13 
9 14 
9 1:) 

9 l:j 

> ; 9 17 
9 18 
9 19 
9 20 

10 ll 
10 12 
10 13 
10 14 
10 15 
10 16 
10 l 7 
10 18 

J I 10 19 
10 20 

:. ll ·12 
ll !3 
11 ~4 ! ... ····- . . ... 
11 15 

) ll !6 
ll. l7 
11 18 
11 19 ) 

i -· 

ll 20 
12 p 1 

) ' 12 14 
i 12 15 
,. 12 16 

' 12 17 
12 . 18 
12 19 

~ 12 20 
13 14 
13 15 

* "' COEFICIE!';TS FOR TRIAXIAL STRESS EQUATION - COf<KELATE COLUMI'\ HEADINGS _TC FORM .. AX*>~~3+BX.**Z+CX~C.=O ______ _ 

A B 

1.000 0.25690 02 
1.000 0.27400 02 
l.OCO 0.29580 02 
1.000 0.29740 02 
1.000 0.5989[; 01 
1.CCO 0.6367C Ol 
1.0CO 0.2374C 02 
1.000 G.2329C 02 
1.CCO 0.4059C 02 
1.000 0.3<.!610 02 
1.000 0.3931C 02 
1.000 0.33280 02 
1.CCO Q.3499D C2 
1.000 0.37160 02 
1.000 Q.3732C 02. 
l.OCO 0.13580 02: 
1. 0 o.o o.u9so 02 
1.000 -C.4570C 00 
l.CCO 0.16850 02 
1.000 0.15€70 02 
1.000 0.1557C 02 
1.000 0.95370 Ol 
1.0CO 0.1L25C 02 
1.000 0.13420 02 
1.000 0.1358C 02 
1.CCO -0.10170 02 
1.000 -0.97890 01 
l.OCO o.1731C 02 
l.CCO 0.1632C 02 
1.000 o •. 1603D 02 
1.000 0.9994C 01 
1.000 .0.11700 02 
1. ceo c. ueso 02 
1.000 0.14040 02 
1.000 -0.9710C 01 
1.0CO -0.93320 01 
1.000 -0.98100 oc 
1.000 -0.1279C 01 
1.000 -0.73110 01 
1.000 -0.56010 01 
1.000 -0.34280 01 
1.001) -0.32670 01 
1.CCO -o. 27ozc 02 ' 1.000 -0.26640 02 
1.000 -0.2980C 00 
1.0CO -0.63300 01 

c 

c. lt.82C) C3 
0.21'300 03 
0.24560 03 
0.2485C C3 
0.74'11D 01 
0.90420 01 
0.84llD 02 
0.814 1·0 02 
0.36170 03 
0.2563D 03 
0.25270 03 
C .l656C 03 
0.27750 03 
0.31350 03 
0.3174S 03 
0.12410 02 
0.24410 02 
0.19880-01 
0.8185C 02 
0.46150 02 
0.44E5D 02 
0.13540 02 
C.40l2C 02 
0.55640 02 
0.57010 02 
0.24200 02 
0.17270 02 
0 .. 854 1·0 02 
0 •. 48270 02 
0.46730 cz 
0.14650 02 
0.43020 02 
Go58900 02 
0.60310 02 
0.2255C 02 
0.16020 02 

-0.76690 Ci 
-0.66290 01 

0.16040 02 
G.5310D 01 
0.13990 01 
0.10370 01 
0.19760 03 
0.18240 03 
0,70610-02 
0.902oO 01 

D 

-C.4<i65C C2 
0.34390 03 
0.40370 03 
0.4~240 03 

-0.20750 01 
0.2308C 01 

-C.ZC85D 03 
-0.19320 03 

0.64470 02 
-0.68090 03 
-0.68250 C3 
-0.47828 03 

0.12320 03 
0.13790 C3 
0.14630 03 

-0~81420 02 
-0.62l"JC C2 

0 0 29030-02 
0.99240 02 

-0. Us34D 02 
-0.19110 02 
-0.629CC C1 

0.4394C 02 
c. 66920 02 
o.t:9390 02 

-0.55030 01 
. c. 59670.01 

0.1.:)240 0~ 

-0.22700 02 
-0.23470 02 
-0.80970 01 

0.47590 02 
o.7091C 02 
0. 73<tSD G2 

-0.611SC C1 
0.43240 01 ... 
0.108_40 02 
0.99810 01 

.:.o.to59C 02 
0.20330 01 
0.69570 00 
0.6553C CO 

-0.3028C 03 
-C.22C1D C3 

Q.6938C-04 
-o.11::.5c oo 

...... - ···-·-···-·---·------ ---·----- --·-·-------------' 

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

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

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

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

.t:-

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

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

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

~ 
-· ··--------------------



'. 
' 

... 

TRAN. 

13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
r4 
1, 
l.S 
15 

·1 5 
15 
16 
16 
16 
16 
17 
17 
17 
18 
18 
19 

PA(R 

16 .... 
J.. 

18 
19 
io 
15 
16 
17 
18 
19 
20 
16 
17 
18 
19 
20 
17 
18 
19 
20 
ta 
19 
20 
19 
20 
20 

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

~ * COEFICIENTS FCR TRIAX!t.L STRESS E(;;L;ATION - CORRELATE CCLUrv.ll: HEADINGS_ TC f.O.R~ __ A_X~~3+BX~*2~CX+C~O ____________ _ 

A 8 

1.0CO -0.4620C 01 
1.cco -C.2447C 01 
l.OCO -0.2286C 01 
1.000 -0.2603C 02 
1.000 -0.25660 02 
1.0CO -C.6032C 01 

... ' - 1.000 -0.43220 o:. 
1.000 -0.214CJC 01 
1.GCO -0.1951'.0 ::Jl 
1.000 -C.2574C 02 
1.000 -0.2536C i)2 

1.000 c.i7lOG 01 
1.00:3 0.33830 01 
1.000 0 .4C';4C 01 
1.000 -0.19700 02 
1.000 -0.19330 02 
1.000 0.21730 G1 
1.000 0.23340 01 
1.oco -0.2i410 02 
1.oco -0.21040 02 
1.000 O.lt.lOC 00 
t.oco -0.23590 02 
1.000 -0.2321[) 02 
1.000 -0.23750 02 
l.OCO -!J.2337C 02 
1.000 .J.3780C 00 

'· 
\ 

c 

-C.1800J (;2 
-G.l7ll::: 02 
-C.l743.J C2 

0.13870 03 
O.ll99C -:n 
o.8zaso C1 

-0 .1748[- 02 
-0.1632( 02 
-0.1661[ 02 

C.136CC 03 
O.ll75C 03 

-0.8530[; 01 
-C.l36ZC· C1 
.-o .l036C Cl 

0.76510 02 
0.61800 n 
0.10880 Cl 
0.13140 01 
O.l32L,.O 03 
0.12150 03 
0.68750-02 
0.15830 C:3 
C.1460D C3 
0.16070 .03 
0.14840 03 

-C.42l4D co 

0 

-0.79040 oc 
-0.11970 C2 
-O.l346C 02 

0.136'>0 C2 
0.88640 02 
0.9667C-Ol 

-O.e7C90 CO 
-o.u6oo cz 
-O .. l303C C2" 
c.1cesc c2 
0.9060C 02 

-O.l617C C2 
-O.ll80C 02 
-C.l2G40 02 

o.es:no 01 
0.49490 02 

-c. 73320-02 
0.21350-01 

-0.2064[; 03 
-0.1572(; 03 
o.cssoc-o4 

-0.25490 03 
-O.l94GD C3 
-o. 26130 03 
-0.19950 03 
-0.17680 00 

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

------- -· ___ , _____ ------------------------

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

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

---------------- ----- ----· -------------~--~'!':'---· 
-.f 
~-
...., . 

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

.1:-
·-------···- ----------------- --------·-------~~~---

.. 

~ 

~ .... --·- ..... --- , __ ------ .. ·- ... _, .. ___________________________________ _.::_ 



~ 

~ 

~ 

~· 

TRAN. PAIR 
D 

1 () 

2 0 
~· 3 0 

4 0 
5 0 

~. 6 0 
7 0 
8 0 

~: 9 0 
10 0 
ll 0 

~. 

",i/1: 12 0 
13 0 

., 14 c 
D' 15 0 

lo c 
17 0 

!) 18 0 
1'> 0 
20 0 

e. 1 2 
! . 1 3 . - .. ---- .. -

1 4 
~' 1 5 

1 . 6 
1 7 ,: 1 8 
1 9 
1 10 

e l ll 
l 12 
1 13 

D~ 1 14 
l 15 

. 1 16 
D ' 1 17 

! . 1 18 
'. l 19 

I 1 20 
2 3 
2 4 ,: 2 5 
2 6 
2 7 

t 2 8 
2 .,q 

I 

.... 

...... - -···-- ................ - ... - .... _________________ ---------

.. ·-. ·------------------* * PRINCIPAL STRESSES, MAXIMUM STRESS INTENSITY AND ALTERNATING STRESS INTENSITY FOLLCW* * 
* * NOTE THAT A~l STRESSES IN THIS PROGRAM ·~E !N KS! * * -- ... --------. ----------·--· -----------------

* NCTE T~AT ALTERNATING STRESS INTENSITY HAS BEEN ~ULTIPLIEO BY STRESS CONCENTRATION FACTOR A~D E RATIO* * 
S I Gf~ A 1 SIG~A 2 SIGMA 3 

o.o 4.835 o.o 
o.o 8.750 o.o 
o.c 6.934 c.o 
o.o 0.609 c.coo 
c.o 1.395 o.o 
c.o 1.040 o.o 

69.500 20.801 ll.S99 ... 
1.390 -2.833 -6.(:35 

-1.131 -6.203 -8.330 
10. 29 5 0.569 -2.786 
9.909 0.440 -2.728 

19.213 6.6(..3 -0.950 
22.132 4.948 -3.135 
21.861 4.945 -3. l59 
17.958 2.807 -3.150 
14.980 =·· 006 .-0.661 
16.361 5.804 -0.667 
16.397 5.906 -0.644 
3.640 -2.555 -3. 174 
2.978 -2.093 -2.596 
o.o o.o -3.915 
o.c o.o -2.099 
c.o t;.226 c.oco 
o.c 3.440 o.o 
o.o 3.795 o.c 

-8.242 -19.723 -69.500 
11.440 2.863 -1.390 
11. C09 8.330 1.160 
4.446 2.606 -10.295 
4.556 2.567 -<;.<;Q9 
1.050 -1.928 -19.213 
3. 277 -0.255 -22. 132 

. 3. 294 -0.245 -21.861 
3.444 1.734 -l7.958 
0.853 . -0.363 -14.9!!0 
0.792 -1.094 -16.361 
0.765 -1.192 -16.397 
7.595 2.969 -3.640 
7.C9C 2.434 -2.978 
o.o 1.816 \ o.o 
o.c e.l4l c.ooo 
o.c 7.355 c.coo 
c.o 7.710 c.c 

-4.779 -19.271 -69.500 
15.348 2.870 -1.390 
14.915 8.330 . 1. 169 

s INT 

4.835 
8.750 
6.934 
0.6C<i 
1.395 
1.040 

57.501 
8.025 
7.199 

13 .• 081 
12.637 
20.163 
25.267 
25.020 
21.108 
15.641 
17.028 
17.041 
6.814 
5. 5 i'• 
3.915 

....... 2.099 
4.226 
3.440 
3.795 

61..258 
12.830 

g • e :t s 
14.741 
14.46~ 

20.263 
25.409 

.. 25.155 
21.402 
1-5.833 
17. 1'53 
17.162 
11.235 
10.068 

1.816 
8. 141 
7.355 
7.710 

64.721 
16.738 
13.746 

ALT s.r. 

2.334 
4.224 
3.347 
0.294 
C.673· 
0.502 

27.756 
3. 8 7 4' 
3.475 
6.314 
6.10C 
9. 733 

12.197 
12.077 
10.189 
7.550 
8.220 
8.226 
3.289 
2.691 
1.890 
1.013 
2 •. 040 
l.t:CO 
1.832. 

29.569 
6.193 

. ' ...... - -· ·- ..... -· ... ··--·· ····-·· .. ···----· ·---· .. ··---· ----···------------------------

4. 754 · ...... , _______ ...... ___ , ______ ... _____ ._ .................. ___ _ -----------------
7.115 
6.982. 
g. 78.1 . .. .. .. . .. . ....... -- . 

.. ... ...-.. :--........ _ ...... ____ ,__ .. -· _________ ,.. __________ _ 
12.265 
12.143 .~ 
l~:~!i .. --- --------------------.. - .. --------------------;;-rc---
8.280 ~ 
8.2R4 
5.423 
4.860 
0.877 
3.930 
3.550 
3.722 

31.241 
8.079 
6.635 

----------

........................... _, __ , ___ , ______ .. , _____ ----



TRAN. PAIR 

2 lO 
2 ll 
2 12 
2 13 
2 14 
2 15 
2 lC 
2 ~7 

2 18 
2 19 
2 20 
3 4 
3 5 
3 6 
3 7 
3 a 
3 9 
3 10 
3 11 
3 12 
3 13 
~. 14 
3 15 
3 16 
3 17 
3 18 
3 19 
3 20 
4 5 
4 6 
4 1 
4 8 

: .. 4 9 
4 10 
4 ll 
4 12 
4 13 
4 14 
4 15 
4 16 
4 17 
4 18 
'• 19 
4 20 
5 6 
5 1 

* * PRINCIPAL STRESSE$, ~AX[~LM STR~SS I~TE~SITY AND ALTER~ATI~G STRESS INTENSITY FCLLC~* * 
* * KGTE THAT ALL STRESSES I~ THIS PAOGR~M ARE IN KSI * * 
* NGTE TrAT ALTERNATING STRESS INTENSllY HAS BEEN ~ULTIPLIED BY STKESS CCNCENTRATICN FACTOR AND E RATIO * * 

SIG~A 1 S!G"(A 2 SlG~A 3 

8.27'1 2.688 -10.295 
8.404 2.634 -9.909 
2.436 0.601 -19.213 
4.459 2.478 -.22.132 
4.452 2.512 -21.661 
6.191 2.902 -17.958 
3.856 0.549 -14.SSO 
3.108 0.505 -16.361 
3.014 0.474 -16.397 

11.501 2.978 -3.640 
11. coo 2.439 -2.'>78 
o.o 6.325 c.ccc 
o.o 5. 5.39 o.ooo 
o.o 5.894 c.cco 

-6.415 -19.451 -69.5CO 
13.535 2.867 .-1.390 
13.102 8.330 1.166 
6.481 ?.670 -10.295 
6.603 2.619 -9.909 
1.336 -0.115 -19.213 
3.570 1.551 -22.132 
3.576 1.572 -21.261 
4.553 2.724 ·-17.958 
2.122 0.467 -14.c;eo 
1.505 0.292 -16.361 
1:433 0.239 -16.397 
9.688 2.975 -3.640 
9.186 2 .• 437 -2.978 
o.o o.o -·J. 786 
c.c -o.oco -c •. 4 31 

-11.575 -20.616 -69.5CC 
7.237 2.640 -1.390 
8.330 6.806 1. 1.37 
2.7CJ9 c. 1)27 -1C.2CJ5 
2.70:.2 0.155 -9.'>09 
C.955 -6.059 -:!.9.213 
3.144 -4.348 -22.132 
3.166 -4.343 -21.361 
3.160 -2.208 -17.958 
0.666 -4.402 . -14.980 
0.672 -5.200 -::16.361 
0.649 -5.302 -16.397 

-3.64C 3.506 2.832 
-2.978 2.957 2.341 
o.o 0.355 c.o 

-ll.003 -20.402 -69.500 -

S INT 

!8.57.:; 
18.313 
.21.649 
26.591 
26.313 
24.149 
13.836 
19.469 
:1.9.411 
L5.141 
13.978 
6.325 
5.539 

'5.894 
o3.0ii5 
:4.925 
11.937 
l6.776 
16.512 
.<0.549 
.<5.702 
.<5.437 
22.511 
1.7.!02 
u:. 866 
1.1.830 
13.328 
12.164 
J.786 
).431 

57.925 
3.627 
7.193 

l3. 094 
1~.651 
20.16!3. 
25.276 
25.C27 
21.118 
1:.646 
1-;".033 
u .o.;6 
1.146 
5.935 
C.355 

5S.497 

ALT S.l. 

8.966 
8.840 

10.450 
12.835 
12.701 
11.657 
9.092 
9.3'>8 
9 .:nc , 
7.309 
6.747 
3.053 
2.674 
2.345 

3C.451 
7.204 . 
5.762 
8.098 
7.970 
9.919 

12.407 
12."2.7'>.- ............. ····-·--· -·- ----···--· ----·-------··---------- ---
10.866 
8.255 
8.624 
8.606 
6.433 

5. 672 ---·-----·----····-·-·- ···-···----- ----· -------- --,...----
0.37CJ 
0.208 

27.961 
4.16-4 
3.472 
6.321 
6. 107 
CJ.735 

12.200 
12.081 
10.194 
7.552 
8.222 
8.228 
3.450 
2.665 
C.17l 

28.237 ·--·--· ···-· ·-·- -----·--·-··---· 

.... 
="' 

·-· ···-···- ·-·····-·- ------------~---..t:--
-·· -·-·---- --- ·-- -·· . ---------·--- -~::-·--

-- --·-··------ ----· ---------- --~--
C» 

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

. . . ... ····- -·-------



T R Atl. PAIR 

5 8 
5 9 
5 10 
5 11 
5 12 
5 l3 
5 ~4 --·- ·- . .. .. 
5 15 
5 16 
:5 17 
5 18 
5 1<;; 
5 20 
6 7 
6 8 
6 9 
6 10 
6 !.l 
6 12 .. 
6 13 
6 14 
6 15 
6 16 
6 17 
6 18 
6 19 
0 20 
7 8 
7 9 .., 

10 I 

7 ll 
.1 12 

1 13 
7 14 
7 15 
1 16 
7 17 
7 l.B 
1 19 
1 20 
8 9 
8 10 
8 ll 
8 12 
8 13 

. --·~ 14 

) :. 

* * PRINCIPAL ST~~~SES, ~AXI~~P STRESS INTE~S!TY AND ALTERNATING STRESS INTENSITY FOLLOW* * .. , 
I: I 
' ! 
: ,I * * NOTE TfAT All STRESS~S IN THIS PROGRAM ARE IN KSI * * :: i 

* NCTE THAT ALTERNATING STRESS !~TENSITY ~AS ~EEN ~ULTIPLIEO BY STRESS CONCENTRATION FACTOR AND E RATIO * * ' ·i 
I'' 

SIG~A 1 SIGMA 2 SIGt~A 3 s [NT 

8. CH: 2.-e47 -1.390 9.406 
8.330 7.585 1.144 7.186 
2.828 0.784 -10.295 13.123 
2.775 0.908 -9.909 12.684 
0.'164 -5.282 -19.213 20. l 77 
3.156 -3.574 -22.132 25.288 
3.178. -3.569 -21.361 25.039 
3.176 -1.4 3& -1?. S58 21.:.34 
.0.674 -3.624 -14.980 15.654 
0.680 -4.422 -16.361 17.041 
0.(:5(: -4.523 -16.397 l7.C53 
4.203 2.921 -3.640 7.843 
3.682 2.402 ..... -2.'178 6.660 

-11.264 -20.496 -69.500 56.236 
7.664 2.844 -1.390 9.054 
8.130 7. 233 io141 7.189 
2. 813 0.44't -10.295 13.108 
2.757 C.57l -S.S0S ~2.666 

0.960 -5.633 -19.213 20. 173 
3.150 -3.923 -22.132 25.282 
3.173 -3.919 -21.861 25.03-1t 

3.168 -1.785 -l7.95e 21.1-26 
0.670 -3.975 -14.980 15.650 
0.676 -4.773 -16.361 17.037 
0.653 -4.875 -16.3rH 17.050 
3. fl73 2.896 -3.640 7. 513 
3.343 2. 3e.6 .. -2.978 6.321 

68.110· 24.795 17.473 50.637 
77.830 23.724 16.410 61.420 
59.205 23.080 11.937 47.268 
59. 5'H 23.050 12.C3il 47.553 
50.287 20.709 ·6.3"78 43.909 
47.368 22.9.52 8.035 39. 333 
47.639 22.965 8.049 39.590 
51.542 23.154 9. 989· 41.553 
54.520 20.573 7.882 46.638 
53.139 20.501 7.162 45.977 
53.103 20.471 7.067 46.036 
65.860 23.975 14.S54 51.306 
66.522 23.397 14.092 52.430 

9.720 -0.411 -1.703 11.42 3 
-0.048 -7.203 -8.<;05 8.€57 
-0.106 -7.074 .. -8.519. 8.413 
-1.885 -l3.296 -17.823 15.938 
o. 303 -11.584 -20.742 21.045 
0~326 -11.580 -20.411 20.797 

All S. I • 

4.540 
3.469 
6.335 
6. 12 2 
c;. 739 

12.207 
12.057 
10.202 

7.556 
8.226 
8.232 
3.786 
?.215 

21i.no 
4.370 
3.470 
6.327 
6. ll4 
q. 737 

12.204 
12.084 
10.198 
7.554 
·8. 224 
1!.;230 
3.627 
3.051: 

24.443 
29.648 
22.816 
22.954 
21.1. <;5 
18.986 

.19.110 
20.058 
22.512 
22.193 
22.221 
2'-.7f:5 
25.308 

5.514 
4.275 
4 .• 06 1 
7.693 

1C.l58 
. 10.039 

·- -··--·--·-------------------------- ----, 

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

: I 

I ·1 
I :_ l ~ 

----t ·:! 
H ! .' ... 

------------------~, 

i ': 
I" --------------:! · .. 
' 

I : ! 
I'· ______ .:_r 

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

I~. 

'·· i 
.. - ............ ···-. ··-··--· -··----- ... ···'·--·-··-·-·-··-·------·--···----------.j ~ . I . . 

i-
I_.. 
I 

......... ·-·-· ... -· ---. ·-· ... -·------····· ·--- ------- --·-·-· ---------j :: 
! :· 

. ··--·-·····--·- -··-· ···--- .. -··-·-··-·..:...- ·- -··---------------_1 ~ j·· ,_ 
I. 
I'" 

. - ____ . __________ .:.._, ___ ···- ·····--·- ----···---·--··----· ----------~----)··; -t I .. , 
::o '~I. ,.._ ! .. i l:: 

.. -·-·--·-·-·-···-- -·- ___ . ___________ .... .t:---.;::._ __ 1' ..... -····-- .. ·-- . ·- -·, ····-··· -·-··-- \Ill : 

.. -·--- ··- ·--·-- -·--- ---·· ---·---'-----------· ---t:C»D--- I • 

·-
1·:, 

···- -· ··--·-·····--·----·-·-·--· ·-·----- .. -----·-------------~~-~· ::! 
c.., .. ' 

___ ""J:. 
. ···-·· ··-. ·-- -··- ·----------- -·--·--------·-----

I. .. ;\ I
.::: 

'.1 - -· .... - .... --····-···- ·---··--- --- ---------- ---------------___ ......_. 



TR.:Ifl:. PAIR 

8 15 
8 16 
8 17 
8 18 
8 19 
8 20 
9 10 
9 , . 

l.l 

9 12 
9 13 
9 14 
9 15 
9 16 
9 17 
9 lll 
9 19 
9 20 

10 ll 
10 12 
10 l3 
10 14 
10 15 
10 16 
10 17 
10 18 
10 19 
10 20 
11 12 
11 13 
11 14 
li 15 
11" 16 
ll 17 
11 18 
11 19 
11 20 

I_ 
12 13 
12 14 
12 15 
12. 16 
12 17 
12 18· 
12 19 
12 20 
13 14 
13 15 .. 

. ~·- .. - -. 

- ....... --- ------------- ------------------* * PRINCIPAL STRESSES, ~AXIVU~ STRESS INTENSITY A~D ALTERNATING STRESS INTENSITY FCLLGW* * 
* * NOTE T~AT AL~ STRESSES IN THIS PROGRAM A~E IN KSI * * 
* NGTE THAT ALTERNATING STKESS INTENSITY ~AS 8EEN PULTIPLIEO BY STRESS CONCENTRATION FACTOR AND E RATIO** 

SIGMA 1 S I G~lA 2 SIG~A 3 s INT 

0.317 -9.442 -16.568 16.835 
-2.175 -11.618 -13.590 11.415 
-2.168 -;12 .4 37 -14.<171 12.803 
-2.192 -12.536 -15.007 12.815 

0.232 -2.2';0 -3.971 4.203 
-0.326 -1.588 -4.453 4.126 

1.653 -6.770 -16.625 2C.278 
1.595 -6.641 -18.239 19.834 

-0.182 -12.865 -27_. 543 27.361 
2.005 -11.152 -30.462 32.467 
2.02~ -11.148 -30.191 32.219 
2.019 -9.010 -26.288 28.307 

-0.472 -11.207 -23 •. 310 . 22.838 
-0.465 -12.006 -24.691 24. 22_6 
-0.489 -12.107 -24.727 24.238 

1-.926 -3.511 -11.970 13.896 
1.369 -4.014 -11.308 12.677 
0.386 C.l29 -0.058 0.444 

-1. 822 -6.108 -8.918 7.096 
0. 353 -4.383 -11.837 12.190 
C.3H --<.380 -11.566 11.943 
0.366 -2.240 -7.(:63 8.029 

-2. 104 -4.458 -4.685 2.581 
-2.099 -5.25'5 -6.066 3.967 
-2.123 -5.356 -6.102 3.979 .. 

6.655 3.258 0.254 6.401 
7.317 2.767 -0.295 7.612 

-1. 764 -6•237 -9.304 7.540 .. 
0.412 -4.513 -12.223 12.635 
0.435 -4.509 -11.952 12.387 
0.425 -Z.370 -8.049 8.474 

-2.046 -4.587 -5.071 3.025 
-2.042 ·-5.383 -6.452 4.410 
-2.065 -5.485 -6.483 4.423 

6.269 3.129 0.312 5.957 
6.931 2.638 -0.237 7.168 
2.245 1.655 -2.919 5.164 

-2.648 2.257 1.670 4.905 
3.884 2.172 1.255 2~629 

4.233 1.658 -0.290 4.523 
2.852 o.e6c -.-0.284 3.136 
2.816 0.758 -0.307 3.123 

15.573 9.366 2.C76 13.497 
16.235 8.874 1.528 14. "10 1 
o. 271 0.034 -C.C07 0.278 
4.174 2.143 0.013 4.161 

·~ .. ·-·· ... -··--·-·-· . 

ALT s.r. 

8.151 
5.510" 
6.180 
6.186 --------- ...... ------- ··--------- -------------
2.029 
1. 992 

9. 78 8 ... --- ...... -------------- ----------
9.574 

13.207 
15. 6 7 2 ...... -- ... ----- .. -------------. _, __ _ 
15.552 
13.664 

.. 11.024 .. ·- ----- -------··------·-------------------
11. 694 
11.700 

6.703 
6.119 
0.214 
3. 42 5 ... -. ······ ------------------------- .. ----······----------
5.834 
5.7q5 
.3 .876 - ..... --------- --------------------- ---·-----
1.246 
1.915. 

. 1. 9 21 .. --------~- -------------------
3.090 
3.674 ,... 

. 3.640 
6.0'19 
5. <;79 

-------------------------------"'-i'l---
:;la 

_ 4 .09C .. ____ ····---- __________ -----------------------------------~--
1.460 
2.129 

. 2.135 
2.876 
3.460 

2 .It 9 3 . ···- ----- --- -- --------------- ·--------- --------------
2.367 
1.269 
2.183 
1.514 
1.508 
6.515_ 
7.099 
0.134 

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

2. C09 ...... _ .. --····· ___ ---···· ----------------· ------------- -------------~~ 



~ 

~ 
: TRAN. PIIIR 

13 If. 
l3 ~· ~ 13 ·18 
13 19 
13 20 

~ 14 15 
14 16 
14 i7 

~ 14 18 
14 19 
~4 2!) 

~ 15 1~ 

15 17 
15 13 

~ : 15 19 
15 20 
16 17 

~ 1.6 18 
16 19 . 
16 20 

> ' 17 18 
: . ~ 

I 

----- l 7 1.9 
17 20 

~ i 
i 

18 19 
18 20 

' 
19 20 

~ : 

' 
' ' 

~ ! ~- ! 
' .. 
i 

I ; 

I i 

-·· ----·----- ---- -····--. ----------,--'------------

- .... -- ·- ····-- -------------------------
~ * PRINCIPAL STRESSES, MAXI~UK STRESS INTENSITY AND ALTERNATING STRESS INTENSITY FOLLOW* * 
* * NOTE THAT ALL STRESSES IN THIS PRCGRAM ARE IN KSI * * 
* NGTE Tr~T ALTERNATING STRESS !NTENSIIY HAS BEEN ~ULT!PLIEO BY STRESS CONCENTRATION FACTOR AND E RATIO * * 

SIGMA 1 

7.152 
5. 771 
5. 735 

18.492 
\.;.. ,·· 19.154 

3.903 
6.8:H 
5.500 
5.464 

18.221 
18.833 

2. 97e 
1.597 
1.561 

14.31€: 
14. 98(• 
0.007 

-c. on 
ll. 3'•0 
12.00.2 
-o·.1o~ 

12.72! 
13.383 
12.757 

. 13.419 
0.662 

SIGMA 2 

-0.044 
-0.832 
-0.9 32 

7.639. 
7.149 
2.141 

-0.050 . . 
-0.840 
-0.940 

7.636 
7.146 

-2.091 
_-2.396 
-2.428 

5.496 
5.006 

-0.799 
-0.9CO 

7.714 
7. 2 20. 

-O.·J23 
8.512 
8.018 
8.613 

. 8 .12Q .. . . ~ 

-0.463 

SIC~A 3 

-2.488 
-2.492 
-2.5n 
-O.C97 
-0 •. 64 7 
-c.u12 
-2.509 
-2.511 
-2.536 
-•J.l21. 
-!),671 
-2.597 
-3.084 
-3.1?7 
-::l.l10 
-C.t6C 
-1.381 
-1.417 
2.~cc 
1. E 14 

-<0.037 
. 2. 354 

1.8C8 
2.378 
1.831 

-·0.577 

' 
' 

s INT 

9.60:.0 
8.263 
8.252 

18.';i29 
19.801 
3.915 
9.39C . 
e. o 11 
e.cco 

18.342 
19.554 

5.575 
4.681 
4.738 

14.428 
.15.640 

1.388 
1.400 
e ._...:co 

10.188 
o.c79 

10.367 
llo 575 
10.379 
11.588 

1.239 

ALT. S. I. 

4.c53 
3-.9 8 a 
3.983 
e.c;13 
9.558 
1.890 

.. ·--- ·····- ····- ·-··--------··- ·- ---------------'------

4. 53 2 ·-·- ·-- ······-- ..... ··-····---- -- -····· ·-·-------------
3.867 
.3. 8 61 
8.854 
9.439 
2.691_" 
2.259 ..... . 
2.287 
6.964 
7.549 
C.670 
0.676 
4.3j5 
4.918 
0 .C3e 
5.004 
5.587 
5.010 
5.593 
0.598 

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

... --- ·-- .. ·---······ --······---------··--·· -- -- ------------·----.r------
""'4 
~ 

.. ----- ---------------------~-----. --l:-
...... ·--- --. -· - -- ..... ·-···-········--···. ----·-- --- -······--. ---- . ------ -----;~::o--:--

\1.1 
. ·-······ ·--·---- ··--· ··- .... ------------ -----------------------cxr--

\ 

.. ------~- ------ ----- ·-·- --------- ___________________________ : __________________ _ 



\ 
,--)-----
; r 

' ! : 
! . ~ 

~ I 
I 
i 

~ I 
! 

TRAN. 
--· 

2 
. ----·· 3 

.J 
I r-···---
1 i 

~ ! : ! 
i :--···· 
I i 

~ I i 
'!----- .. 
.. , 

----

·-· 

1 
1 
5 
6 
4 
7 
7 

PAIR 

1 
7 
9 
1 
1 
1 
7 
0 

lO 
I 1 19 
i f------ i. ~! 

. ~------- - 7 16 

~-1 ~ ~~ 
~ 1.1 ---- --- ~ H 

! ··:----------- . 7 13 I I .• 9 13 
~ I , 9 14 

• • ALTERNATING STRESS INTE~SITIES ORDERED FRCM ~AX TO MIN 

• • NOTE T~AT ZERO TRANSIENT NUMBER INDICATES NULL CCNDITIONS 

SPECIFIED NO. 
. . 

370 
-··-· ---- -·· .. 500 

260 
370 

...... - . - 1CO 
5CO 
500 
500 
500 
260 

.. ------- 260 
360 
360 

-· 500 
500 
5CO 

-- .. --- .. 500 
5CO 
5CO 
500 
260 
260 

CYCLES 
... 

... --

.. ·-· ·-

ALT. S.I. 

31.241 
30.451 
29.t:48 
29.569 
28.231 
21!.110 
27.961 
27.756 
25.308 
24.765. 
24.443 
22.954 
22.816 
22.512 
22.221 
:22.193 
21.195 
20.058 
il.9.110 

.... __ ___ _ .. _ t a. 9 8 6 

N u.. ill A~. 

I 

~~10!: z. , I)C>I2. 

a -"4 "'"'" 
,ootS' 3 

. i 

- ···-- -----·-----------

-
C."lC.L.e-5> C-YcLES 
i!:EMI\IWIN6 ~N ~£'~A:INII.IC6 TRAA. CUIM.IN "TE:I> 

-- . ··- ·- .... ----· ---- ·---

0 7 130 z 
'""'?. .. 1 ___ ··---· 

Q ___ __ 7 

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

.. -- -

. -- . , __ --- --- ...... ___________ ------- -----

I ,, 9 15 
I : r -- -·-- ----- ~ . ~ ~ --- -- .. - ... -· 260 . 

260 
370 

-------------· 370 
1500 
1500 

370 

L5.672 
L5. 552 

------ - _ .... ---· .l3. 664 
:!3.207 
i2.835 

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

1-~!----------~ ~~ 
~ ,, . i 3 14 

.. ! --- - 1 13 
. i 5 13 
.. , 6 13 

4 13 
13 0 

~ . i 1 14 
~! - 5 14 

I 6 14 
~ · I 4 14 

·: . 14 0 

; i "! : ~~ 
, .. , 2 15 i. :---- ... ~ 16 

• ! ·! . ~ g 
: :----------1-- 15 

• i ! 5 15 
l' ; 

100 
1500 

-- ·-- ·- 1500 
15CC 

370 
100 

1500 
1500 
1500 

260 
260 
370 
260 

1500 
......... - . ------ 310 

370 
100 

............... , ____ 12.701 . 
12.407 
12.279 
.1!2.265 
112.207 
12.204 
L2 .200 
14!.197 
12. 143 
12.087 
12.084 
1.2.081 

0

\ 12 .on 
\ lL. 700 
· L .694 
L.l:57 
1~.024 
10.866 
1('.450 
lC. 331 
1C.202 

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

~~·-· ... --- ~,.,..----

,... .... 



•' 

I. 

''. 

i 
I • 

! '! . ' . .' : :~ 

TRAI\. PAl R 

0 15 
L, 15 

15 c 
_P. 13 
a 14 
3 12 
9 10 
! 12 
5 12 
6 12 
4 12 

12 0 
9 11 

13 . 20. 
lLo 2G 

2 11 
2 lE-
2 16 

13 19 
2 l (} 

14 1.9 
2 11 
3 17 
3 1.':, 
1. 13 
1 17 
3 16 
5 18 
6 18 
4 18 

18 () 
.5 17 
6 17 
4 11 

17 0 
8 15 
3 :.o 
2 6 

e · 12 
1 l6 
5 16 
6 16 
4 16 

16 0 
15 20 

· .. : __ ... -- . ---· . - -

·---- ---------·---------

* * ALTERNATING STRESS INTE~SITIES ORDER=D FRO~ ~AX TC MIN 

* * ~GTE THA: ZERC T~ANSIENT ~U~8ER INDICATES NULL CGNDITIONS 

SPEC1FIEC NO. CYCLES 

...:.. r. 

15CC 
1'500 
1'500 

2oC 
260 

1500 
260 

.. 370 
100 

1500 
........ ___ .15CO 

1500 
260 

1500 
LSCO 

370 
370 
370 
260 
360 
260 
360 

. 1500 
1500 

370 
370 

15.00 
100 

. 1500 
15CO 
1500 
100 

1500 
15CO 

·.·. '1500 
260 
360 
260 
3t.O 
260 
370 
1CO 

1500 
15CO 
1500 
1500 

ALT. S.!. 

lC.l913 
10. 194 
10-189 
10.158 
1C.C39 
9.919 
9. ?88 
9.781 
9.739 
9. 737 
9,; 735 
9.733 
9.574 
9.558 
9.439 
'i.398 

.. c; .370 
C::.092 
8. 973 
8.966 
8.854 
5.840 
z .• t:24 
s.co6 
8.284 
!3.280 
8.255 
8.232 
8 •. 2 30 
:e .228 
8.226 
8.226 
8.224 
8.222 

·.• '-~ .• " '8.'220 
8.151 
a .on 
8.CH 

- 7. S70 
7.693 
7.!:43 
7.556 
7.554 
7.552 
7.550 
7.549 

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

.... ...... ····- .... ··--- ... -····-···. --·-·--- ·---,c:-----·-· 
~ 
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··---··-·-·--·---~--- ·-····--·-··-···--·-----·----- ------~-----

J::-...... , ...... , .. 

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



TRAN. PAIR 

2 19 
3 8 
1 10 

12 20 
1 ~ 1 

15 19 
2 20 
9 19 
2 9 

12 19 
3 19 
5 10 
6 10 
4 10 

10 0 
l 8 
8 18 
e 17 
5 11 
9 20 
6 11 
4 11 

ll 0 
'. 
' 11 13 

ll 14 
10 13 

3 20 
10 14 

3 9 
18 20 
17 20 

8 9 
8 16. 
1 19 

18 19 
17 19 
16 20 

1 ·20 
1 q 

13 ll: 
5 8 

14 16 
6 8 

16 19 
8 10 
2 0 

* * ALTERNATI~G STRESS I~TE~S!TIES GRDEREC F~GM MAX TC M!N 

~ * ~CTE T~AT ZERO TRANSIE~T ~UMBER INDICATES NULL CCNDITICNS 

SPECIFIED NC. CYCLES AlT. S.!. 

260 7.309 
260 7.204 
360 7. 115 

1500 7.099 
360 6.902 
260 6.'764 
370 6.747 
260 6.708 
260 c. 635 
260 6.5!5 
260 . 6.433 
1CC 6.335 
3(,0 6. 327 
360 6.321 
360 6.314 
260 (;.193 
260 c.leo 
260 6 .l!~O 
100 6. 122 
260 6.119 
360 6.114 
360 6.1J7 
360 6.100 
360 6.099 
360 5.979 
360 5.884 

15GC 5.872 
36.0 5.765 
260 5.762 

1'500 5.593 
1500 5.587 

260 5.514 
260 ·5.510 
260 5.423 
260 5.010 
260 5.004 

1500 4.918 
370 .. 4.860 
260 4.754 

1500 4.(;53 
lCO 4.540 

15CO 4.532 
260 4.370 
260 4.335 
260 4.275 
370 4.224 

. - ................. ___ ,. ....... ·-·-·------ ------···-------------------....,--------

--------------
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·------ -----·· .. ·---.-----------·-----------l 
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) TRAN. PAIR 

4 3 
ll 15 

0 ll 
l3 l7 
13 18 

2 4 
10 15 

8 0 
14 17 
14 18 

5 19 
2 6 

~ .. 10 20 
11 12 

6 19 
2 5 
9 0 
4 9 
6 g 

5 9 
11 20 

~: 4 il.9 
10 12 

3 0 
19 0 

5 20 
10 19 

3 4 
6 20 

11 19 
) ; . 

l : 
4 20 
3 6 

i.: 15 16 
) .. ; 20 0 

3 5 
l· 12 13 

12 14 
1 0 

15 18 
) j 15 17 

I 12 16 
ll 18 

) 11 17 
1 4 
8 19 

13 15 

* * ALTER~ATING STRESS INTENSITIES GRDEREG FROM MAX TO MIN 

* * NOTE THAT ZERO TRANSIENT N~MBER INDICATES ~Ull CCNCITIONS 

SPECIFIED NO. CYCLES 

260 
360 

.... r 260 
1500 
1500 

370 
360 
260 

1500 
15CO 

100 
370 
360 
360 ... -·· ·- .. 
260 
100 
260 
260 
260 
100 
360 
260 
3o0 

15CO 
260 
100 
260 

lSCC 
2600 

260 
1000000 

1500 
1500 

1:cccco 
100 

1500 
lSCO 

37C 
15CO 
1500 
15CO 

360 
360 
370 
260 

1500 

~LT. S.I. 

.... 164 
4.090 
4.061 
3 •. 988 

... 3.983 
3.930 
3.576 
3.874 
3.867 
·3~861 
3.786 
3.722 
3.674 
3.640 
3.627 
3.550 

. 3.475 
3.472 
3.470 

... 3.469. 
3.460 
3.450 
3.425 
3.347 
3.289 
3.215 
3.090 
3.053 
3.051 
2.876 
2.865 
2.845 
2.691 
2.691 
2. 6 74 
2.493 
2.367 
2.334 

'2.287 
2.259 
2.183 
2.135 
2.129 
2. 040. 
2.029 
2.009 

M 0 ···-·,·- o••o -- ·-------··----------------··----:---·----

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

·---·--------·---· 

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

. ,.... 
···-~----·-···--· ·-·- ...... - ... ···- ··-·-:--··-·-------·------·-----t------

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

~ ..... 

\N 

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

~ 
.. -.... : . . ·-··---···---·-·-·····-·--·-----········-··--·-·---··--· --·--'6· 



TRA'~. P~IR 

s 20 
10 18 
10 1? 

l 2 
14 15 

1 6 
1 5 

12 17 
12 1e 
ll 16 
12 15 
10 16 

1 3 
2 3 

16 18 
5 0 

16 17 
19 20 

6 0 
4 5 
4 0 

10 11 
4 6 
5 6 

13 14 
11 18 

* * ALTERNATING STRESS INTE~SITI~S CRCEREO F~OM MAX TC MIN 

* * NOTE TI-:AT ZERC TRANSIENT ~t,;MBER INDl"CATES :'\t:LL :c.;,;:;~TIC:\S 

SPECIFIED NG. CYCLES ALT. S.I. 

260 1.992 
360 1.921 
360 1.915 
370 1.890 

15CC 1.890 
:no 1. 832 
100 1.660 

1500 1. Sl4 
l5CC 1.508 

360 1.460 
tso·o 1.269 

360 1.246 
370 1.013 
370 c. 877 

15CO 0 .(;76 
100 0.673 

15CO C.67C 
260 0.598 

2600 0.5(;2 
lCO 0.379 

10COCCO C.294 
360 0.214 

2600 0.208 
lCO C.l7l 

1500 0.134 
1~00 0.038 

' 
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-
PRCI!L EM NC. l 
~C. CF TR A~SIENT) 19 

I - -. STRESS CC~CENTR~f[ ON FACT OR = z.oco 
ELAST IC MC DLLUS ~AT I O = C.9C O 

~--------

* • TRANSIE~T Sl~ESS DA TA * * 
, _____ ------------ - -· - ----- -·-.. ·-------------- - ----

* * NCTE THAT Sl~E S SES ARE I~ KSI * * 
(.___ ____ ____ . __ T_RANS __ }{C_. __ C_YCL E~ ______ S l GMA X .. _ . ___ S I '~I'" A Y _ SIGf'A l _____ TAU XV _______ IAU .. XLLZ ____ _.TAU .YL ________ _ 
! 

i ., 1 100 o.o -0.024 c.o c.c c.c c.o 
i '! ________ · ________ 2 _______ 2600 ----~-- o.o ----------- -0.0 56 
j I 3 500 11 . 15C 87.000 
i· ! 4 260 3.3 0 8 84.329 
, .. ; __________ - 5 - ------ 260 ·- ------- o. 707 54.30 2 
I ' 6 zco l.et8 zo.o18 

0. 0 ____ --- -- 0. 0 0. v..O _____ _..IJC . 0 ______ __ _ 
llS.OCC 2.600 0.0 0.0 
93.387 7.1C6 0.0 0.0 
62.665 -------- - - 5 •.. 815 _______ 0.0 O.Q ________ _ 
29.294 1.326 o.o o.o 

! 7 260 1.582 12.958 

I 
8 -·- __ 1000000 _________ 5.583 -- ----- -. 5.300 

, 9 lCCCCCO 4.8c4 7.834 
· I 10 1000000 5.29 3 0.075 J' ~---- ------- H _____ lOE~~~ .. ----- t~H ~i:H! 

18.051 1.1C6 0.0 0.0 
--- ---· 5.919 _____ _ -0.96 L o.o o.o _________ _ 

10.901 -0.982 o.c o.o 
1.297 -1.102 o.o o.o 

-3.687 _______ __ -1.081 . 0.0 c.o 
8.460 -0.730 o.o o.o 

17.195 -0.798 o.o o.o 

! !---------- --- i~ ·- ----- - ~~~~ ------~:~~z ~::!; . ______ 7.C75 ___________ 0.539 ______ o.o o_.o 
8.571 -0.984 o.o c.o 

, ; I 16 15CO 2.<;87 5.914 
I ; _ __________ ____ 17 ________ 260. _ _____ _ _lo740 . --·· .. ... 3-o368 
1 1a 260 s.1s4 ~.3co 

» I 19 lCCCCCO 5.438 2.688 

6.543 0 .648 o.o c . o 
(:.t:67 . - -- ---- .... ':"2.432 ______ 0.0 ____ Q • .O 
4.820 -1.474 o.c o.o 
3.607 -1.032 o.o c.a 

I i ~-----· ··· 

J I : !·! _____ _ 
t 1 ; l , j 

I . 

• : i 
1·------ ·------ ---------- -----· - --------·-- · -·-· - . - -- ------ ---- - ---------------------- - -------------. . ~ 

l j"l 
I ,--------- --------------------··- ... ----.------ ----- ------

. i:l 
!. I . 
i .,--- ------·-· -:.-------------------- -----··-·-- ---- - -·- --- ----------- - ------- - --------------

. :! 
! , .... - - --- -- -· -·-·--· -· . ----------- ---------------

• ! 11 . 
I. 
' J .... ...... ... - - .. .. --- - ---- ---- - --------- -- --- --- - ----- -- ------- . ------ - --·------------------------ -------------------

1 e : 

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



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

I ,\ ______ _ 
r;·- - --· ------------------ .. -- ------ --· * * STRESS C C~PO~ENT RANGE S - NCTE TM4T A TRA~SI E N T ~ ~~BER CF ZERO I MPLIES NULL CCNCITICNS • * 

1: ! 

i .; ------
1; : * * NOTE THAT IF AXISY~~ETRIC STRESS CATA I~ USE D-SUCH AS SAAS3 O U TP~T-STRESS COLUM~S X,Y,Z, A~D XY 

* _* __ TH ESE VALU ES FCUNO BY SL E!TR.ACTI~G C OI'P C ~ Et--.TS OF T._, E TR AN SIEN L PAIRS _______ _ 

! 
1 
______ CORRESPOND JO __ R,Z,T, At\O __ RZ _STRESSES, RESPE CTIVELY ---------------

1 I TRAN. PAIR SIG x SIG v src z TAu xv TAU xz TAu vz 

1· ~- o ------- o.o -0.024 c.o o.o o.o --·--- o.o 
I i 2 0 o.o -C.056 o.c c.o o.o o.o 
1 1 ______ 3 __ o ______ 11.150 . ___ 87 . ooo ___ :1<1. c oo 2.6c o o.o ______ o.o _ ______________________ _ 
I I 4 0 .... ~ 3.308 84.329 93.387 7.106 o.c o.o 
. ·, 5 0 0.707 54 . 302 62.665 5.815 o.o o.o 

I
·; _____ 6 __ o _________ 1.878 ____ 20.018 ____ 28.2 94 1.326 c.c _________ o.o _ 
" i 7 0 1.582 12.958 18.051 1.106 o.o o.o .· i 8 0 5.583 ~.300 5.919 -0.961 o.o o.o 1-r----- 9 o _________ 4.864 _____ 7.834 ______ 10.901 ___ -0.9 8 2 o.o o.o _____ _ 

1': 10 0 5.293 . 0.075 1.2 9 7 -1.102 o.c o.o 

1

•1 - ll 0 6.011 -2.459 -3.687 -1.081 o.o - o.o 
~· _____ 12 ____ o __________ 5.784 ____ 6.347 ____ - a.460 _____ -o.n.o _____ o.o ________ o.o 

! ' ! 13 0 4.605 12.154 17.195 -0.798 c.o o.o 
: I 14 0 -0.467 5.432 7.075 0.539 O,Q 0.0 i ·1 _____ 15 ___ o _______ 3.5C4 ____ 6.469 _________ 8.571 ______ -0.984 ___ o.o _ _ o.o 
1'' 1 16 0 2.987 5.914 6.543 0.648 o.c o.o 

I 
' i 17 0 1.740 3.368 6.667 -2.432 o.o o.o 
1 _ 19 _____ o ___________ 5. 754 _ 3. 30o 4. 820 ________ -1·'• 74 . _________ o. o __________ o. o 

I _

1

. 19 0 5.438 2.688 3.607 -1.032 o.o o.o 

I
. 1 2 o.o 0.032 o.o o.o o.o o.o 

I 
t. __ 3 ______ _ -:-11.150 ______ -87.024 _____ -119.ooo _______ -2.6CO _____ o.o ______ o.o. _ __ _ 

I• 1 4 -3.308 -84.353 -93.387 -7.106 o.o o.o 
I 1 5 -0.707 -54.326 -62.665 -5.815 0.0 0.0 
l---- 1 ___ 6 _________ -1.878 __ -20.042 _______ -28.294 ______ -1.326 o.o o.o _____ _ 
·, 1 7 -1.582 -12.982 -18.C51 -1.106 0.0 0.0 
' I 1 8 -5.583 -5.324 -5.919 o.961 c.c o.o 
~~- 1 __ 9 --- ------ -4.864 _____ -7.858 --- ___ -10.901 0.982 c.o --------- o.o "I 1 10 -5.293 -0.099 -1.297 1.102 o.o o.o 

! ' 1 11 -6.011 2.435 3.687 1.081 o.c o.o 
i'l _____ 1 _ 12 ____________ -5.784 _____ -:6.371 -8.460 o.730 __ c.o _______ o.o ____________________ _ .... 
~~ - ~ 1 13 -4.6C5 . -12.178 -17.195 0.798 0 . 0 0.0 
' I 1 14 0.467 -5.456 -7.075 ·· 0.539 0.0 0.0 
-~ ______ 1 __ 15 _______ ::-3.504 _____ -6.493 ___ -8.571 c.c;84 _ c.o _________ c.o 

, .. : 1 16 -2.987 -5.938 -6.543 -0.648 o.o o.o 
1"1 1 17 -1.740 -3.392 -6.667 2.432 6.0 o.o ,'·1-- 1 . 18 -5.754 -3.324 .. -4.820 1.474 c.c ----- o.o -·-------- - --
, ., 1 19 -5.438 -2.712 -3.607 1.032 c.o o.o 

I.; 2 3 -11.150 -87.056 -119.000 -2.600 o.o o.o 
• 2 4 -3.308 -84.385 -93.387 -7.106 o.c 0.0 

1"· 2 5 -o.1o1 -54.358 , -62.665 -s.81s · o.c o.o 
, ., 2 6 -1.878 -20.074 -28.294 -1.32b o.o 0.0 

I
I f .... ----- 2 7 -1.5E!2 ___ -13.014 -18.051 .. _-1.106 _ 0.0 ----- 0.0 ----------

1 · 1 2 8 -5.58 3 -5.356 -5.919 0.961 o.o o.o _. 
'!: j l 2 9 -4.8~4 -7.890 -10.901 0.982 o.c c.o ~ 

1 
·[ ____ _ z __ 1o ________ -=-.5 .293 ___ :: 0.131 ____ ____ -:1.297 _ 1.102 ______ o.o _______ o.o ___ ___:.________________ ~~ u __ -~--:l _____ -6 _.~11 2 ~:03-- -----3 ~::____ 1.08: _______ ~~- o--- o.o ________________________ !_.! 



_.....,....._ ____ _ ------ - --- - --- -·-- - -- -- - - . ·-- --------- ---- -----• * STRESS CC~PO~ENT RANGES- NO TE lhAT A TRAN SIENT NU~BcR OF ZERO IMPLIES NULL CONDITICNS * * 

' * * THESE VALUES Fr.UN O BY SL;eTRACTING CU'PO HNTS CF TrE TRANSIENT PAIRS ___ _ 
I .: 

1 : ; **NOTE THAT IF AXISY~~ETRIC STRESS CATA IS USED- SUCH AS SAAS3 OUTPUT-STRESS COLU MN S X,Y,Z, A~D XY 
: ~--- __ CORRESPO~D_lO R,Z,T, A~O RZ STRESSES, HESPECT[VELY ----·------ ----------- ------------

• : TRAN. PAIR SIG X SIG Y SlG Z TAU XY TAlJ XZ TAU YZ 
,----·- .. -- ------ ------------

: 1 2 12 -5.7e4 -6.403 -8.460 o.730 c.o o.o 
e ! 1 2 n -4.605 -12.210 -17.195 o.79a o.o o.o 

1 

1
- --- -· ~ --- ~~ --------~:~~~ ---- - =~::~~ -- =~:~~i -g:~~~ ------ g:g --·- -----·g:g 

·~ ·I 216 -2.987 -5.970 -6.543 -0.648 o.o o.o 

i !-------- ~ . i~ -- --------=;: i~~ -----=~:~~: ------ =~: ~~6 -- --~::;~ ~ :~ --- -------- ~:g 
e ' I 2 19 -5.438 -2.744 -3.607 1.o32 o.o o.o 

:., -- ~ ~ --- --·- - 16:~:; ---··- 3~::~~ ··- ;~:~;; --·---=;:~~~ --· --- ~:~ -- --·---~:g -
· -1 I 3 6 9.272 66.9 8 2 90.706 1.274 0.0 0.0 

! 1----- -·· 3 7 9.568 - ___ 74.042 100.949 1.4'14 - ·-- -· o.o ·------·-- ·· 0.0 ---- --------
' : 3 8 5.567 81.700 113.081 3.561 c.c o.o .. : i 3 9 6.286 79.166 108.099 3.582 c.o o.o 
1 1 _________ __ 3 10 ··--------·- 5.857 86.925 111.703 3.102 __ o.o __ _____ -·- o.o _________ -------· 
! I 3 ll 5.139 09.459 122.687 3.681 o.o • o.o 

-. ; ! 3 12 5.366 00.653 110.540 3.330 c.o o.o 
L___ _ 3 13 _ --·--·· 6.545 _______ __ 74.8'·6 101.805 - -----·- 3.398 .. _. _______ o.o ... _______ o.o __ _ _ 

I ; 3 14 11.617 81.568 111.925 2.C61 c.o o.o 
• . . ! 3 15 7.646 80.531 110.429 3.584 o.o c.o 

1 
1 
____ __ 3

3 
16 . ----·---- a.163 __ ____ 81. oo6 -·- _ 112.4 57 1. 952 _ ____ c .a ___ ___ o .o __ _ 

. I 17 9.410 83.632 112.333 5.032 O.Q 0,Q 
• ; ! 3 18 5.396 83.700 ll4.U.O 4.074 O.C 0.0 

I .~------ ! ·1: ·-- ---- ~:~~i --- ;~:~~; ---1 i~:~~~ i:~!i ·------ ~:g ------g:g 
• II ! 

I . 4 6 1.430 64.311 65.093 5.780 Q,Q 0,0 
! i---- -- __ 4 __ 7 - ··------ 1.726 .. : 71.371 ____ 75.336 6.000 ... . --·- 0.0 ____ Q.O . 
. 1 4 8 -2.275 79.029 e7.468 8.067 o.o o.o 

• i '---·-· __ ~ _ 1~ ___ ____ __ =i: ~~~ _ ----- - ~~: ~~~ _____ ~~: ~z~ ______ _ ~: ~~: ______ ~:~ _________ g: g 
I ! 4 11 -2.703 86.788 97.074 8ol87 0.0 0.0 

• 1: I _______ : - ~; ---~~:~~* ___ n:~~; ___ __ ~::~~~ _______ ;: ~~~ _____ . ~:~ ______ g:g ___ _ 
:·t 4 14 3.775 78.897 86.3i2 6.567 o.o o.o e j : : 4 15 -o. 19 6 11. 8 6 ~ 8 4. 816 8. o 9 o o. o o. o 
. ~----4 __ 16 o.321 . ____ 7B.4L _____ e6.844 ____ _ 6.458 ___ ___ c.o _______ o.o ___ ______________ ----f~----

1

-1 4 17 1.568 80.961 86.720 9.538 o.o o.o 
• · I 4 18 -2.446 81.029 88.567 8.580 o.o o.o 

:·t _____ 4 19 _______ -2.130 81.641 . __ __ 89.780 e.l38 o.o _________ o.o 
H . 5 . 6 -1.111 34.284 34.371 4.489 o.o o.o 

-

• I i 5 7 -0.875 41.344 . 44.614 4.709 0.0 0.0 
I ' : :·I -·---- -- ~ - ~ -- ------=:: ~~~ ----~- :~:~~~ -- - ;~: ~:: ~: i~* ---- ~:g - ----. -· -~:g __ . ______ _ 

• ''! 5 10 -4.586 54.227 61.368 6.917 o.o o.o 
. : ~------5 -ll _ .. ______ -5.304 ___ ...56. 76L ______ 66.352 ______ _ 6.896. _____ 0.0 0.0 . 
. I i 5 12 -5.077 47.955 54.205 6.545 . 0.0 0.0 

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

• 



• ·',# - · -- - • •· · -

• l 
--------- - -----

* * STRESS CO~PO~ENT RANGES - ~OTE THAT A T RA ~ SlENT NuMBER OF ZERO IMP LIE S NULL CONC ITIO NS * * -r-r­•. : 
• * * THESE VALUES FOUND BY SlJBTF:ACTING COI"PONEN TS OF Th E TRANSl EIIIT .. PAIRS __________ _ 

• i . , - ----~ -= NOT E THA T I F AXISY I"ME TRIC STRE SS OIIT A I S USE C-SUCH AS SAA S3 OUT PU T-STRESS COLUM NS X,Y,Z, AI'\D XY 
_____ CORRESPOND .TO R,z,r, A ~O Rl ST RES SES , RES PEC T I VEL Y ----------- ----- --- . 

• ~ . '----- -~-~A_N_. __ P~l ~--- ---= -IG X S IG Y S IG Z TAU XY TAU X ~------- :A~ -y~---·---
1 5 13 -3.898 42.148 45.470 6.613 o.o o.o 

• I j 5 14 1.174 48.870 55.590 5.276 C.C 0.0 ,. r---- 5 . 15 _____ -2. 797 ___ 47.83 3 _____ 54 . 0 9 4 6 . 799 o.c __ _ ___ o.o __ _ 

I
' 5 16 ,: , - -2.2 80 48.3 8 8 5 6 . 1 22 5.167 0.0 o.o • ·'l 5 1.7 -1.03 3 50.934 5 5 .9 98 8.247 c.c o.o 

I ~ ,--·- ---- ; - ~~ -- -----:~:~~i ----·- ;~:~~! --- --- ;~:~ ;~ ~:~~~ ~:~ - ----·---- ~:g -· ------------
. : I 6 7 0.296 7.060 1C . 243 0.220 o.o o.o 

! ' ! ______ . 6 __ a _________ -3.70 5 ··-- 14.718 _______ 22.375 2.2 s 1 o.o .. __ _______ c.o ___________ _ 

I I 
6 9 -2.98 6 12.184 17. 3 9 3 2.30 8 o.c o.o 

• 
1

_ 6 10 . - 3.415 19.943 26. CJ97 2.428 --- ·- 0.0 0.0 

! I----.-·- ~ . g -- ------~;:~;! -----~~:~~i ___ , __ i~:~~! - ~:6~! - ~:~ ------ ~:g ---·-------··-

· ~1 ·1,- ---- :. i! ---- ---~:~~~ ------ 1~:~;~ -·-·· ~i:~~~ ·---- ~:~ ~ ~ g:g -------g:g_ ------
6 15 -1.626 13.549 19.723 2.310 o.o o.o • i i 6 16 -1.109 14.104 21.751 0.678 o.o o.o 

I 
1
; _ ____ 6

6 
17 ________ 0.138 ____ 16.650 _ ___ _ 21.627 ·---·-- 3.758 0.0 ·-- ·--·· .. 0.0 ··--------

1 l8 -3.876 16.718 23.474 2.8 0 0 c.c o.o 
• ~ 6 19 -3.560 17.330 24.6 8 7 · 2.358 o.o o.o i ______ 7 _ 8 _____ -4.001 --·-·--- 7~658 _______ 12.132 ___ _ __ 2.067 c.o __________ o.o _______ ------- - - ---- - ---

1"1 1 9 -3.282 5.124 7.150 2.C8a c.o o.o 
e : i 1 10 -3.711 12.883 16.754 2.2oa c.o- o.o 

I - ~-------; -~~------ =::~~~ ------l !:~~r---- 2~:~~~ -----· · f:~~! --·- ----- g:~ - ----~:g - -•! ' I 7 13 -3.023 0.804 0.856 1.904 0.0 0.0 I· L __ 7 ___ 14 ________ 2.o49 ___ __ 7.526 ________ 1-0.976 _ __ ___ o.s67 ____ ___ o.o __ ____ o.o ____________ _ _______ _ _ ,..,._ __ 
: ! 7 15 -1.922 6.489 9.480 2.090 o.o o.o 

• ' • i 7 16 -1.405 7.044 11.508 0.45 8 c.o o.o ! 'i 1 17 _________ -0.158 --~-9.590 .. ____ 11 . 384 _____ 3.538 o.o ------- .0.0 
,., 7 18 -4.172 9.658 13.231 2.580 o.o o.o • j"l 1 19 : -3.856 . 10.270 14.444 2.138 c.c o.o 

--
1 
___ ___ 8 __ 9 _______ 0.719 ____ -2.534 ___ -4.982 ____ o.o21 o.o _____ o.o . 

l' 8 10 0.290 5.225 4.622 0.141 o.o o.o 

• !:'!_ ________ : g __ _______ __ :g:~~~ ____ -:I:6~~ ____ -~:~~~ -- _;:~~~ g:~ . _______ g:g _____________________ _ 
;·; 8 13 0.978 -6.854 -11.276 -0.163 o.o o.o 

• ' i 8 14 6.050 -0.132 -1.156 -1.500 o.o o.o !"L _____ a 15 _______ 2.079 _______ -1.169 -.. .. .. . . -2.652 o.o23 o.c _________ o.o _ 
, .. , 8 16 2. 5 9 6 -0.614 ' -0.6 24 -1.609 o.o o.o 

,., -··-------· 

Vol 

-----<»~---

l !i 817 3.843 1.932 -C. 7 48 1.471 0.0 0.0 

i ~- ---- : i~ ----- -g:~~; - ------- ~:~~~ ----,--- ~:;~~ ~:6~{ - ~:~ ---- g:g------·------·-- ----- t.\ 
l i'l 9 10 -0.429 7.759 9.604 0.120 u.o o.o "· 

: . ; 9 _ _ 11 -1.14.1 _____ 10.29 3_ ___ 14 . 588 .. ____ C.CS9 O.C ___ 0.0 - - ---------- - --- - ------
1 9 lZ -0.920 1.487 2.441 -0.252 0.0 0 . 0 

I I 
\.· 

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

• 



....---:'-------- ----·--
* * ST RE SS CC~PC~ENT RANGES- ~ C T E ThAT A TRAN SI EN T N~ MBE R OF ZE RO IMPLIES NUL L CONDITIONS * * 
**_THES E VALUES FO UN D BY SUBTRACTI NG CO I" PON ENTS OF ThE THANSIEf\T PAIRS _ -------------

I 
• 1 * * NOTE THAT IF AXISYI"~EfRIC STR ESS CATA lS US: C-SUC h AS SAAS3 OUTPUT-STRESS COLU MN S X,Y,Z, AND XY 

't_____ CORR ESPOND TO_ R,z,r, M\0 Rl STRESS ES, RESPEC TIVELY _____ _ __ - -----------------

. ! t 1 TR AN . PAIR SIG X SIC Y SIC Z TAU XY TAU XZ TAU YZ 

I ~---- 9 13 ·-- ----- o . 259 -4.320 -6.2qt, -o.tet. 
.~ 1 9 14 5.331 2.402 3. 82 6 -1.521 

1 , ____ 9 15 ___ 1.360 ____ 1.365 _ 2.330 ___ o.o o2 
I ' 9 16 1.877 1.920 4. 3 58 -1.630 

•! ·I 9 11 3.124 4.466 4.234 1.4so 
', 1

1

• --·-- 99 18 _________ -0.8 90 _ ·-- 4.534 6.0 8 1 0.492 
r9 -0.574 5.146 7.294 o.o5o 

li I 10 11 -0.718 2.534 4.984 -C.021 

c.o o.o 
c.o o.o 
o .a _____ o. o ---------------- --------
o.o o.o 
c.c o.o 

- .. 0 • 0 ---" - ..... 0. 0 --- -- -· 
o.o o.o 
c.o 0.0 

1 
1 
___ 1o 12 __________ -0.491 ______ -6.272 • -7.163 -o.372 

1 10 13 o.6a8 -12.o19 -15.898 -o.3o4 
1 1 10 14 5.760 -5.357 -5.778 -1.641 

I
I r·-·--·--1

1
0
0 

15 ____ 1.789 _____ .:-6.394 ___ -7.274 . -0.118 
16 2.306 -5.839 -5.246 -1.750 

'I 10 11 3.553 -3.293 -5.37o 1.33o 
J'l---·· 10 18 -------· -0.461 _____ -3.225 __ ___ -3.523 · -· 0.372 
. 10 19 -0.145 -2.613 -2.310 -0.070 

··- a. c _____ o. o _____ -----------------------
o.o o.o 
o.o o.o 

- " o.c .. _o.o _______ ____ ~ 

o.o o.o 
o.o c.o 

___ Q.C ----- O.Q _______________________ _ 

o.o o.o 
I 1 11 12 0.221 -s.aoo -12.147 -0.351 o.o o.o 

· I • i------ 11 l3 ________ 1.406 . __ -:- 14.613 . ___ -20.882 . -0.263 . · - _ ___ c.o ____ .. o.o ---------·----·--------------
I 11 14 6.478 -7.891 -10.762 -1.620 

I i 11 15 2.507 -8.928 -12.25A -0.097 
1
11 ~. __ _ ___ ll 16 ---- --- · 3.024 . _ .. -8.373 ___ .-::-10.230 ------ -1-729 . 

·: 11 17 4.271 -5.827 -10.354 1.351 
: ' 11 18 0.257 -5.759 -8.507 0.393 

I f------- 11 19 __________ 0.573 ______ -5.147 --- -7.294 ___ __ -0.049 
, ! 12 13 1.179 -5.807 -8.735 C.C 68 
I' 12 14 6.251 .. o.'H~ 1.385 -1.269 
. ·: . 12 15 ------· --.. 2.280 ______ .:..0.122 ___ -0.111 ----- 0.254 
! · ; 12 16 2.797 0.433 1.917 -1.378 

ll·l-----·-·-g ~~ ________ 6:g~~ - ;:~~; ----·· ;:rz6 -~---- ~:~~~ 
'i 12 19 0.346 3.659 4.853 0.302 

I ' I 1 3 1'• 5 • 0 7 2 6 • 7 2 2 1 0 • l 2 0 - 1 • 3 3 7 
, .. : - --··--- · 13 15 . ··-- ----· 1.101 _______ .5.685 -·-- - 8.624 -- -- .. 0.186 
! ! 13 16 1.618 6.240 10.652 -1.446 
i' I 13 17 2.865 8.786 10.528 1.634 
I · . 
! f-- --- 13 18 _______ -1.149 .8.854 ____ 12.375 - ---·--- 0.676 
1· 1 13 19 -o.833 9.466 u.588 o.234 
•' I 14 15 -3.971 -1.037 -1.496 1.523 
i ; 14 16 -------- -3.454 .-0.482 ··------ 0.532 -0.109 
j· ! 14 17 -2.207 2.064 ' 0.408 2.971 
i i 14 18 -6.221 2.132 2.255 2.013 
! ;------ .. 14 19 ------- -5.90'> 2.744 3.468 1.571 ._. 
! i 15 16 0.517 0.555 2.028 -1.632 
' i 15 17 1.764 3.101 1.904 1.448 
l_· t. _ ____ 15 18 ____________ --:2.250 3.169____ 3.751 ________ 0.490 
:· : 15 l 9 -l • 9 3 4 3 • 7 8 l 4 • 9 6 4 0 • 0 4 ~ 
' I 
. I 
\,__; -------- -·----"- _, __ 

o.o o.o 
o.o o.o 

---····- O.Q __ ·- ----- 0.0 .. 
c.o o.o 
o.o o.o 

-. -- - 0. 0 --- ----- 0. 0 --
c.o o.o 
o.c o.o 
0 • 0 - -- ... - ·-- 0 • 0 -----·-
o.o o.o 
o.c o.o 
o.o ---·----·-- o.o . ·------------
0.0 o.o -c.o o.o 
o.o ----- --·-- o.o ·--------·---------· 
o.o o.o 
c.o o.o 
o. a --- ----·· o. o -----------~--------------'~---
o.o o.o 
a.a o.o 
o.a ·----- -·-- o.o _ ·-·-----------------------
o.o o.o 
o.o o.o 
o.o ··----·-·--- o. o _____________ _ ---------·------
o.o o.o 
o.o o.o 
c.o ___ ___ o.o_ 
c.o o.o 

GI 
N .... 

------------· -------- -



• ,-.--- --- ----- --- ----- ---------- --- ----- - --· _____________ ____:.. ___________ _ 

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

-' I : * * STRESS C~~PCI\ENT RANGES - 1\CTE ThAT A TRANSIENT N~MBER OF ZERO IMPLIES NULL CONDITIONS * * 
t ! i 

I I 
i. ,---·-· * * ThESE VALUES FOUNC BY SLBTRACTING CO,..?ONENTS OF THE TRANSIENT . PAIRS -------------- ------ ------ - -

I I t : j * * NOTF. THAT IF AXISY~~ETKIC STRESS CATA IS USEC-SUCH AS SAAS3 OUTPUT-STRESS COLUMNS x,y,z, AND XY 

1 ~----- .CORRESPONC _JO_ R,z,T, _ AND RZ STRESSES, RESPECTlVELY -------·· ----------- ----

TRAN. PAIR SIG X SIG Y 5IG Z . 1 
I,-- -

16 17 1.£47 2.546 -0.124 
• i l 16 18 -2.167 2.614 1.723 

-·~ ____ 16 . 19 ______ -:-2.t.51 ______ 3.226 _____ 2.936 ·-· 
I 17 18 -4.014 o.068 1.847 

.. . , 17 19 -3.698 0.680 3.060 
. -- -· ______ 18 .. 19 _____ _ _ _ 0 .• 316_ --- 0.612 -------- 1. 213 

tl . I : , ___________________ -
I I 

TAU XY 

3.C80 
2.122 
1.680 .. 

-0.958 
-l.4CO 

. - . :-0.442 -

TAU XZ TAU YZ 

0.0 o.o 
o.c o.o 

.. c.o _______ o.o _ _ _ 
0.0 o.o 
o.c o.o 

__ o • c _______ . _ o. o . 

t ,. , 
l-- 1--·-------- -----------· ------------ ·----------

• ! 

! ----~--------- - - - --------·-------- ... -I 
, I 

t 'I 

1---------
1 t I 

·----- ----- -··-- --I _ ~ 
• I ~ ------ - -- ------- ---------- -------- ---------- ---------------·-- ---
. i I 
• ' i 

i ,-- ------· · - --· -- - - -
• i . i 
• I I 

I I 
I . ~ -------------· 

• I : 
- --- -- -·- - - - ------· ·--- ·- --------- - ------ -· ---- ·------ ---

,........ 

' II . . 
i . L ___ ---- ----- --- ---- --------

• : .. ! 
------------------- ----------------- ------------·-------------~---

<». 
I , : 
i .. !-· --- - ---·-· - . -·- . ---- ··-- ·-- . -· 

• I i .1 ·1---------·-- --- -·- -- ----- ·- --·- ----· --

l·i--• . ! 
I _ ___ ,. __ -·- . 

·- ------- ----------------·-------- --- ------iii' 

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

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



I 
: l 

' 
r- -·--·--~·-

:! 
; TRAN. PAIR 
!_ __ ----- -

! 
;--
1 

· I 
! 

* ~- kOEf_{CIEt\TS _ FCR TRIAXI AL STRESS eQU ATION- CO RRELATE COLUMN HEADINGS _TQ_f QRM AX*~H.BX*.*.2..+CX+..C.=O __ 

A B c 0 
-- ·····----- -- ----------

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

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

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

ol 
v' 

------------------------ 0 

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

-- ------- --- ---- ---. -·-- ----'--



r--------- -- -

.---------------------- -----··-- · · - -- - -· - - .. - - ------- - --------------- -------------------
i i 
I ; i -:--- ------ -- * * .. COEf I C IENTS __ FCR TRl AXI AL STRESS EQUATION - COR REL ATE COLU M..t"i . HEAD ING S . .1 0 EORM_..AX*U~BXt:~.l.+CXtlli:u.~-__________ ~ 

1:: TRAN. PAIR A B 

!------2 12 ---- ------ 1.000 0.20650 02 0.13 96 0 03 0.308 8 0 03 
·! 2 13 1.0CO 0.34010 02 0.34470 03 0.9559C 03 

c 0 

'!_ ____ 2 _ 14 _____ _ ____ 1.000 0.12108 02 _ J.32 67 D C2 -0.20 190 C2 
· · : 2 15 1.000 O.l860C 02 0.107 9 0 03 0.18770 03 

i 2 16 1.000 0.15500 02 0.76020 02 0.11390 03 

j
· L _ ___ 2 . 17 _______ 1.000 0.1 1830 02 __ 0 . 3 447 0 02 0. 28760 oc __ 
. i 2 18 1.000 0.1 3~ 3C 02 0.610 50 02 0.8 2 tG O 02 
' : 2 19 1.000 0.11790 02 0.43 3 70 02 0.49 9 80 02 

I 
i
1
.-- --- -- 3

3 
-- 4

5
_ ----- - - - --- 1

1 
•• o

0
o
0

o
0 

_-o
0 

•• 
9
3

9
6

4
1

8
3o

0 
02 o. 26 99 0 03 -0.16440 02 
02 0.27 6 10 04 -0.1 8 650 C5 

- - ~ 3 6 1.ooo -o.161oo 03 o . 75 36 0 o4 -0.56190 o5 
·r------- 3 -- 7 __________ ___ _ 1.000 -0.18460 03 0.91.470 04 -0.7l29C 05 
-, 3 8 1.ooo - o.2oo 3 o 03 o.10310 cs -c.5cooo C5 
- ~ 3 9 1.ooo -o.1 9 36c o3 o.972 z o o4 -o.524lc os 
____ 3 _ 10 __ ____ ___l .COO -0.21050 03 _ .0.11420 05 -0.58310 05 --------

-: 3 11 1.000 -0.21730 03 0.120 5 0 05 -0.54740 05 
3 12 1.000 -0.19660 03 0.99300 04 -0.46610 05 

, _____ 3 . 13 ___________ 1.000 -0.18320 03 0.87640 04 - _-0.48700 05 --- -·· --- - ------- ----- - --- -- -- - ---- ------ --------------
3 14 1.000 -0.20510 03 0.11370 C5 -0.10560 06 

I 3 15 1.000 -0.19860 03 0.10340 0~ -0.66 5 80 
· 1 _____ _ 3 ___ 16 ____ ____ 1.ooo __ -o. 20110 o3 _ ___ o .10690 os ___ -o. 7401D 
· I 3 17 1.000 -0.20540 03 0.11 2 10 05 -0.85560 

1 1 ·1 3 lE 1.000 -0.20330 03 0.10 6 10 · 05 . -0.4 9 670 
! _3 __ 19 ___ __ --. 1.000 ___ _ -0.20540 03 - - 0.108 60 05 - - -0.54050 

, 1 4 5 1.ooo -o.6335o 02 o.1o19o o4 -o.2348o 
I . J 4 6 1.000 -0.13080 03 0.4338C 04 -0.38120 

I 
, 4 1 1.000 _ _ -0.1484C 03 _____ 0.55940 04 __ -0.65c80 

'I 4 a 1.000 -0.16420 03 0.646 9 0 P4 0 .21420 ' i I 4 9 1.000 -0.15740 03 C.59970 C4 0.15210 

I 
,--- ------: - - ~~ -------------- ~:ggg --- :g:i~~~g ~; ---- g:;~:~g ~: --- ~:~~~~g 

• I 4 12 l.OCO -0.1b040 03 0.61 580 04 0.21610 
, .~ ____ 4 .. 13 __ _______ __ __ 1.000 ____ -0.'1.4710 03 --- 0.52440 04 -- 0.118 9 0 
'I 4 14 1.000 -0.16900 03 0.73900 04 -0.21980 •I:! 4 15 1.000 -0.1625003 c.6506D04 0.68450 

I
. 1,------ 4

4 
1
1

6
7 

----------.1
1 

•• 
0
0

0
00

0 
-- -_

0
0 •• 1

16
6

9
56

2
0
0 

. 03 ___ __ 0.68210 04 - 0 .14360 
03 0.71930 04 -0.31200 

-~ -- ~ 4 18 1.000 -0.16720 03 0.66!l80 04 0.24070 
,. ______ __ 4 19 -- - - - -- 1.000 -0.16930 03 0.68980 04 - 0.21560 

, ., 5 6 1.000 -0.67~80 02 0.10780 04 0.20720 
• , · ' 5 7 1.000 -0.85080 02 0.17470 04 0.26030 

I :--- ______ 5 s 1.ooo _ -o.1oo 9 o o3 o.2219o o4 o.1616D 
j · ; 5 9 1.000 -0.94080 O.i' 0.19510 04 0.12390 

I 
· 5 10 1.000 -0.11100 03 0.27SOO 04 0.18200 :r'-- 5 11 ______ ____ 1.000 __ -0.11780 03 0.30660 04 0.23130 

' 5 12 1.000 -0.97080 02 0.20380 04 0.15520 

' : I , .. L I ----- -------
• I 'I , l i 

05 
05 -
05 
05 
c 5 - · ----------- -- - - ---
04 
04 ,.. .... 
04 ---------------------------------.....-----
05 
05 

.... -cs ----- - ---------------- ------..;:--- - -
05 
05 
05 ---- ------ ·- ---- -----
05 
04 
04 .. 
04 
05 
05 
04 
04 
05 
05 
05 
05 
05 

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



J 
( . 

! . 
I ~--- ---
1 •. 

* * COEF ICIE ~ TS _ FOR TRIAXIA L ST RESS E O~ATICN - COR~ELAT E COLUM N ~E A O I NGS_JQ_EORMLAX~!3+aX*~+CXtiLz~---------------------1 

I ! TR AN. PAIR A B 

I :------ 5 13 1.0CO -0.8 372 C 
i ! 5 14 1.0CO -0.1056 0 
' 1 ________ 5 _ 15 - ------- 1.000 -0.9'Jl3C 

: 5 16 1.000 -0 . 10220 
i I 5 17 1.000 -0.10590 . L 5 __ 18 ______ 1.ooo ___ -o . 1o39o 
I ,. 5 19 1.000 -0.10590 
'' 1 6 7 1.000 -0 . 1760 0 

I :-------- ~ ~ --------- ~:~~~ =~:~~~~~ 
I 6 10 1.0CO -0.43520 

1·. ______ 6 11 ----- __ _ 1.000 . -0.50320 
I : 6 12 1.000 -0.29600 
I ! 6 13 1.000 -0.1624C 
j· !------ -6 14 __________ 1.000 -0.38150 
, - ; 6 15 1.000 -0.31650 
I ' I 6 16 1.000 -0.34750 
! . 6 1 7 -- - ---- . -- 1 • 0 c 0 -0 • 3 8 4 1 0 ! ,------ 6 18 1.000 -0.36320 
, ·· , 6 19 1.000 -0 . 3846C 
I· ! _____ 7 __ 8 ______ _ 1.0CO - -0 . 1579C 
! I 7 9 1.000 -0.89920 
1 1 7 10 1.000 -0.25930 

II :_ ~------~ ~ ~~ --------- ~:~~g --=~:i~66~ 
. ' 7 13 1.000 0.13630 
, . . ·-- 7 .. _14 -- ---- __ ___ 1.000 . -0.20550 

i ., ~ i~ ~:g~g :g: ~;~;g 
! ' \ 7 __ 17 -- _____ 1.000 __ -0..20820 
l ·; 7 18 1.000 -0 . 18 720 
: 7 19 1.000 -0.20860 
! . ·--- ----- 8 9 ________ 1.000 -. ·0.67970 
i I 8 10 1.000 -0.10140 

_• . ; 8 ll 1.000 -0.16940 

1: ! --- . ~ - ~~ ------- ~:~~g ---- g:g~~~ 
I I ·: 8 14 1.000 -0.47620 
; . i------ --- 8 - 15 ------- 1.000 :>.17420 
. 8 16 1.000 -0.13580 

,1 .. 1 e 11 1.ooo -J.50270 
' : & 18 1.000 -0.29280 I·!-- 8 19 •I 1.000 -0.50690 

I . ! 9 10 1.000 -0.16930 
I I 
I ~ ----- 9 ll ______ 1.000 -0.2373C 
' : 9 12 1.000 -0.30080 ' I I l.·r------ --- . ------------

'I i I · ! 

c 0 

02 0.1531 C 04 0 .945 9 C 04 
03 0.2 8 110 04 -0 . 164?0 04 
02 __ C .22 56C 04 0. 973 80 04 ___ --------
03 0.24 5 1C 04 0.7690C 04 
03 0.2 6 740 04 0.6755C 04 
03 _ 0.2 34 80 04 0.17960 cs 
03 0.24 780 04 0 . 171SC 05 
02 0.77390 02 -0.2091C 02 
02 0.18670 03 0.13370 04 
02 0.11830 03 0.72540 C3 
02 0.37220 03 0.19980 04 
02 _ ___ 0.48800 C3 ___ 0.31560 04 ---------
02 0.13610 C3 0.11430 04 
02 0.31060 02 0.28810 03 
02 c.3928o 03 -o. 71260 03 ______ __ ______ _ 
02 0.20780 03 0.53980 C3 
02 0.26660 03 0.35020 03 
0 2 0. 3 5120 0 3 0. 2 5 57 0 0 3 . --- -------- -------------- ----- --------------------------------
02 0.22880 03 0.17050 04 
02 0.27270 03 0.16600 04 
02 ___ 0.94550 Ol . 0.42360 03 . 
01 -0.80060 01 0.15140 03 
02 0.10100 -03 0.88270 03 
02 _______ 0.16580 03 - 0.15880 04 . -----
02 -0.80460 Ol 0.29880 03 
Ol -0.79550 01 0.51840 01 
02 ___ 0.12020 03 .-0.1657C 03 -------------------
02 0.26460 Q2 0.15960 03 
02 0.54790 02 0.11630 C3 
02 _____ 0.93340 02 --- 0.15970 03 ____ _ 
02 0.25640 J2 0.6212 C 03 
02 0.48470 ~2 0.63800 C3 
01 __ 0.72200 Jl ... -0.90790 01 ___ _ 
02 0.26990 )2 -0.69120 01 
02 0.67C90 ~2 0.3 2040 02 
01 0.33280 OL._. 0.39 920 CO .------- -----------
02 0.59530 02 -0.7589C 02 
01 -0.98900 01 -0.35240 01 
01 .... -0.48440 01 .... 0.64470 OL _ 
01 -0.54200 J l -0.26100 01 
01 0.94110 JO 0.39350 01 
Ol 0.14050 01 0.66510 CC 
01 , O.b7480 (1 -0.86400 00 
02 0.67050 (2 0.32110 02 
02 0.12160 C3 0.17240 03 .... ------------
01 -0.47500-Cl 0.34940 01 

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



,r·--·---

.J r--:-(-- -- ----------- ---------- ------------------ ----
l I 
0 0 

: . L______ _ *- ~- COEF IC I ENTS FOR TRIAXIAL STR::SS EQUATION - CCR~ELATE COllJMILHEADI NGS._TQ__f0Rf"._ _AX*·~3+_BX.H2+_CX+C.=Q, __________ ~~4• 
I 'I 
~ - ! TRAN. PAl~ /l B C D 
' 

! .. ~,----- 9 1143 1.000 0.10360 02 0.24410 02 -0.72550 01 
9 1.000 -0.11560 02 0.400~0 02 -0.40148 02 

I L _____ 9 15 _______ 1.0CO -0.50550 01 __ - 0.82060 01 -0.43250 OL~------------------
1 ·1 9 16 1.000 -0.81550 01 0.17490 02 -0.41270 01 

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

1 - ~.------- 9
99 !19~ -----~:ggg :g:~;~~~ g~ --~:~~~~g g~ -- -~:~~~~g g~ -----------

..: · , ~ 1.0CO -0.11870 02 c. 30390 02 0.21560 02 

I
·! 10 ll 1.000 -0.6!1000 01 0.72310 01 0.90700 01 
L __ __ 1o 12 _______ 1.ooo _ o.l393o 02 ___ o.5u8c o2 o.2101o c2 

! ! 10 13 1.ooo o.2129o 02 o.1121o 03 -0.13360 o3 
: 1 · 1o 14 1.ooo o.5375o 01 -o.3588o o2 -o.1938o c3 
1' 1 ___________ 10 15 __ _______ 1.000 _____ 0.11860 02 ---- 0.22040 02 -0.83310 02 
I ! 10 16 1.000 . 0.87790 01 0.20070 01 -0.8670C C2 
1 i _ 10 11 1.000 o.51100 01 -0.14870 02 -0.72330 02 

I. ;---- ~- ~g ~~ ---- ----- ~:ggg . -- g:~~~~g g~ ---- g:!;~;g ~~ --- g:~~~~g g~ -------- ---
1 ! 11 12 1.ooo · o.20730 02 0.10210 o3 -o.251ac 02 ~ 
1·(_ _____ 11 13 _________ 1.000 _ ___ 0.34090 02 0.25520 03 __ -0.43C70 03 _____ _ _________ _ 
l ~ l 11 14 1.000 0.12180 02 -0.38540 02 -0.~7840 03 
. ; 11 15 1.0CO 0.18680 02 0.56320 02 -0.27450 03 H 11 16 _______ 1.ooo __ o.l5580 02 ___ o.2641o 02 __ -0.28960 c3 

j 
1 

11 17 1.000 O.l191C 02 -0.10600 02 -0.27660 C3 
l -1 11 18 1.000 0.14010 02 0.45170 ·02 -0.13900 02 

l
.l,------· 1121 __ 1193 _______ _ 11 •• 000000 00 •• 1131386700 02 ______ 0.30410 02 -- _-0.21530 02 - - - ---

02 0.33570 02 -0.59840 02 

I 
12 14 1 000 -0.35510 01 0.14030 02 -0.56910 01 

11 ·: ,---- -- ~~ - ~~ ----- ~:ggg =g:~~:~g ~~ -- ~~:;~~~g g~ ----~:~~~~g-~t --------- · 
i 12 17 1.000 -O.BR160 01 0.21740 02 -0.16410 02 ,-

, 1------ 12 lB ____ _____ 1.0CO . __ -0.67170 01 ____ 0.10740 02 _____ 0.16820 01 __________ __ 
I I 12 19 1.000 -0.88580 01 0.20610 02 -0.57010 C1 "' 
· - J 13 14 1.000 -0.21'HC 02 0.15170 03 -0.32690 03 ._.... 

I j _______ l3 15 _________ 1.000 -0._15410 02 .. 0.64750 02 _-0.5368C 02 . --------- -----------------------------_._.______ __ 
' '3 16 1.000 -0.18510 02 C.9171D C2 -0.852?0 02 i·j i3 17 1.000 ~0.2218C 02 0.14520 03 -0.23690 C3 

1:.1 - ----- -- -H -H --------- ~:~gg -- =g:HHg ~~ -- g:HHg ~~ g:HHg g~ --------
, 14 .. 16 ------ ----- 1.000 0.34040 01 ____ -0.44100 00 _-0.87940 cc ·-- -- -- --------------------
! ' 14 17 1.000 -0.26500 00 -0.13440 G2 0.54600 01 
; I 14 18 1.000 0.18340 01 -0.26540 02 0.39050 C2 
~-! _______ _ 14 19 _______ 1.000 __ -0.30700 00 -0.29630 02 O.c475C_ 02 

i5 16 1.CCO -0.3100C Ol -0.20250 CO 0.48208 01 
15 17 1.000 -0.67690 01 0.12640 02 -0.64230 01 J. i 

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

I ~ 
I I 

15 18 ------- 1.000 -0.46700_01 -0.39230 _01. 0.27650 02 ------------ - --- ------ - --------- -- ---------------
15 19 1.000 -0.68110 01 O.l854C 01 0.36310 02 

1-- ! 

t.-

"' VI 
o> ! :.r----------------·-- --------- ---- - --------------------------------------- ----------------------

1 I 
\ : 



----: - --------
: i . ' * * CPE~ICIENTS FOR TRIA XIAL STR ESS E ~U Al l ON- CO RRE LAT E COLUM N HEADINGS .5 C_FC R ~_AX*~3 ~B~~·~CXt~Q_ __________________ __ 

TR AN. PAIR A B c D 

i ;-- - -· ----· - -------------------------- ------- -----
t . . ! 16 17 1.000 -0.3669 0 0 1 

16 18 1.000 -0.15700 01 
-0. 6 782 ~ 

-0.1 20 0 ~ 

' ·---- 16 _ 19 - ----- 1.000 - - -0 . 37110 01 - 0 .8 4 54) 
I I 17 18 1.000 0.20990 01 

t i 17 19 · 1.000 -0.4200C-01 
I !_ ____ l8 __ __ 19 _____ _ 1._000 _ _::_C.21410 _0l 

-0.8 479) 
- O. l371J 

. 0 . 1124) 

t i i 
I I. 

t: i 
; ' .. -- ----- --~ · - --- - -- - -------- . ---~--- - - -- --- ----- . ·- ·-

t !.! 
I ' i ---- .. - . . - -- -------· - ---- -- -- -

t ! i 
I i l----
1 

t i 
I . 

C1 
C2 
Cl 
C1 
02 
01 --

- c. 7fl 2cO cc 
c. 20 220 02 
0,3150C 02 
0.21990 01 
0.13690 02 
0.2392C-02 

I . ; ------------- --- ---------------- -- ------ ----- ------ ----- ----.I I .. ' i < I r-- - ------

t ! : 
j ~ - -- ---- ---- -----

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

t l·1 

, . r'--------------- ---- ------ ------ --------- - --- --- - - - ------ - --------
1· I 

• '"! I 1 

, , :-----1 - -., .. 
I , , .. r------------ -- --- --- -------- ---------- -" -~--

•: : 
! I - -- --------- ·--

' : i J : I . 

I - ~ - --- - -- -------------- ----------------·-- ----
' I . -, ! 
"-L_ ___ _ _ --------- ----------- -- ·-- -- -- - -- -- - ---- ---------

• 



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

i . 
• . i 

* * PRINCIPAL STRESSES, MAXI~UM STRESS INTENSITY AND ALTERNATING STRESS INTENSITY FOLLC~* * 

~ * NOTE THAT ALL STRESSES IN THIS PRCGRA~ ARE I~ KSI * * 

• * NCTE T~AT ALTERNATING STRESS INTENSITY HAS BEEN MULTIPLIED BY STRESS CONCENTRATION FACTOR A~C E RATIO * * i -·-··· -TRAN. PAIR SIGMA l SIGMA 2 SIG~A 3 
.. - _____ ___ .. ____ -· - ·--- ------ ---------

S I 1\ T ALT s.r • 
• : ! . i :_ ____ _____ 1 o o.o -o.ooo -o.o24 o.024 c.o22 -·-------

1 2 0 o.o o.o -0.0~6 0.056 C.05C 
t ; I 3 0 119.000 87.089 ll.C61 107.939 97.113 

i , _ ___ 4 o 93.387 ---· _84.948 2.689 9C.e98 a1.6C1 -·--. ·-------
' 5 c 62.665 54.926 0.083 62.582 56.305 

t ! ·1 6 c. 28.294 20.114 1.782 26.512 23.853 
l i --·----· 7 0 18.051 13.065 1.475 16.576 14.913 ----------·· 
i ! 8 0 5.919 6.413 4.470 1.943 1.748 

• ! ; 9 0 10.901 8.129 4.569 6.332 5.697 

I
! ·l, 1101 0 5.516 1.297 -0.148 5.664 - 5.096 ----- -------------··--· 

0 6.147 -2.595 -3.687 9.834 8.847 
· : ·~ 12 0 8.460 6.848 5.283 3.177 2.858 

1 _ _______ 13 o .. 17.195 12.237 4.522 12.673 ____ __ u.4o2 . _________________ _ 
i : 14 J 7.075 5.481 -0.516 7.591 6.829 

I 1 J 15 o 8.571 6.766 3.207 5.364 4.826 
i ·:----- 16 0 6.543 6.051 2.850 3.693 3.323 -----------
• I 17 0 6.667 5.119 -0.011 6.678 6.0C8 t! I 18 o 6.445 4.820 2.609 3.836 3.451 
1 1- ·· ·---- 19 _ 0 5.782 3.607 2.344 3.438 _ 3.094 ·-------------·---------------------
1 1 1 2 0.0 0.032 O.COO O.C32 0.029 

• i i 1 3 -11.061 -87.113 -119.000 107.939 CJ7.ll3 
~-----1- _4 -... -~~2. 690 . ·-- --~84.971._ ___ -93 .387 .- ·- --· 90.697 .81.600 --------------------------------
1 1 5 -0.084 -54.949 -62.665 62.581 56.304 

• i 1 6 -1.782 -20.138 -28.2CJ4 26.512 23.853 
l_ ______ 1.;. 1 ·· --- .. :-1.476 ··- --· -13.088 ____ _ _ :-18.051 16.575 14.913 --------------- -·----------

. , 1 ' 8 -4.484 -5.91CJ -6.423 1.939 1.745 

• j - ~--- ·---·-- ~ 16 ____ -~:i~~ ------- =~:~~~ -----~~~:~~; ----·- ~:~!~ ---- ;:~~~ -------
'1 : ' 1 l1 3.687 2.571 -6.147 9.834 8.848 

t I j 1 l2 -5.291 -6.864 -8.460 3.169 2.851 
! 'I-- · ·--·_ 1 13 _____ -4.522 -12.261 _____ -17.t95 _ .. 12.673 . __ . 11.402 ---------·--· 
' ' 1 14 0.516 -5.505 -7.075 7.591 6.829 tl 1 15 -3.209 -6.7ea -8.571 5.362 4.824 

I ---- --- .. ~ ~* -------·-· --~: ~6~ -- .. =~: ~ j~ ·-- --· ::::: ~ ! : :~~ ~: ~~~ · 
• i " 1 18 -2.629 -4.820 -6.449 3.820 3.437 

,. ----- .. - 1 19 -2.365 -3.607 _____ -5.785 3.419 3.076 --- -- --·------·---------

• /
' . 2 3 -11.061 -87.145 -119.000 107.939 97.113 

2 4 -2.690 -85.003 -93.387 90.697 81.600 
! " 2 s -o.os4 -54.981 -62.665 62.5el 56.304 
I ' I 2 6 ' .• -1 • 7 8 2 -2 0. 17 0 -2 8 • 2 CJ 4 2 6. 5 1 2 2 3 • 8 53 

t i i 2 7 -1.476 -13.120 -18.051 16.575 14.9t3 
1-------- 2 8 -4.502 .-5.919 -6.437 1.935 1.741 
I 2 9 -4.573 -8.181 -10,901 6.328 5.693 

• : i . 2 10 ' 0.094 -1.297 -5.518 5.613 5.050 
i· ~---~-u __ ______ 3.6.s ."t ___ _____ 2._'HO ________ -_t:.14s 9.835 8.84_a 
1 I 

t I ' I 
l:l_ ------- .. ·- ----- -- .. ------ . -- ---· --- ·----- - --· .. ---- --- ---------------

t 



I 
I 
\ 

-· 

* * PRINCIPAL ST~ES SES, MA X:MuM STR ESS !N TE NS I TY ANO ALTERNATING STRESS INT ENS ITY FOLLCW* • 

4: . ~ NO TE TH AT. AL - STR ES SES _Hi THIS PROGR AM M E I~ KS J * * 
* NOTE THAT Al-ERNATING STRESS INTEN~ITY HAS s=EN ~uLTIPLIED BY STRESS CONCENTRATION FACTOR ANC E RATIO* • 

PAIR SIGioi.A 1 SIG MA 2 SIG I·LA 3 S INT ALT S.I. 

2 12 -5.301 -6.886 -8.460 3.159 2.843 - -- - ---------------- ----- - ---- --------
2 13 -4.522 -12.293 -17.195 12.673 11.4C2 

.!, 2 14 0.515 -5.536 -7.07 5 7.590 6.829 
,. 2 15 -3.212 -6.617 -8.571 5.359 4.822 -- ·---- ------- ·------------ - ---------' 

I 2 16 -2.852 -6.105 -6.543 3.691 3.321 
·J 2 11 -c.ooa -5.156 -6.667 6.659 5.991 
1------- 2 18 ____ -2.655 ____ -4 . 820 . -·-- _-6.455 3.8CO 3.419 __ 
i · 2 1~ -2.394 -3.607 -5.788 3.394 3.C53 
I 3 4 25.613 10.452 o.o61 25.552 22.989 
·i-------3 - 5 ___ 56.335 ___ 33.153 ______ 9.988 46.347 41.699 --- --------
·: 3 6 90.706 67.010 9.244 81.462 73.291 
! 3 7 100.949 74.077 9.533 91.416 82.247 

· ~-- .3 __ a _____ 113.081 ___ E1.866 _____ ... 5.401 . 107.680 96.880 ______ _ 
I 3 9 108.099 79.342 6.110 101.989 91.759 
1 3 10 11j.703 87.094 5.688 112.015 1C0.780 

'' ! _____ 3 __ ll ____ 122.687 .. ____ 89.619 4.979 . H7.708 105.902 ··---·---

' 3 13 101.805 75 . 015 6.376 95.429 85.657 

~
1 3 12 110.s4o an .8oo 5.219 to5.321 94.757 

. ____ 3 - 14 111.925 81.629 --- :.1.556 ~00.369 90.302 -----· -- --------------- --·----- -------- ------! 
• 3 15 110.429 8:.707 7.470 :02.959 92.632 
• 3 16 112.457 st.138 8.111 :.o~.346 93.aeo 
· 1. _ ______ 3 __ 17 112.:33 _ sn.972 __ ___ 9.070 lC 3. 263 'i2 .905 _______ ___ _ -------- ---- -------- - . _ ··-------------- - - - - --------1 
. ,_ 3 18 114.180 03 . 911 5.185 108.995 98.063 
. 3 19 115.393 8L.479 5.545 109.848 98.831 
.. , _ _ ___ 4 ___ 5 ----- ·· 30 .• 722 3C.088 ____ 2.540 28.182 25.355 
- 4 6 t 5.093 M.838 0.903 il4.190 57.752 -

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

.· 4 7 7•.h 336 71.8B4 1.213 74.123 66.689 -t 
1------ 4 __ 8 _____ 87.468 79.822 -3.068 ~0.536 81.455 - ---- --- - -------- ---- - ---------------__,~------1 
1 4 9 82.486 77,324 -2.385 34.871 76.359 ~ 

·1 4 10 92.C90 85.028 -2.759 ;4.849 e5.336 . 
- ~---- 4 .. 11 . -- ---- 97.074 ----- 87.531 -3.446 100.520 90.438 -· . - ------- ------- - - ---- - --- - - ---- -----

1 4 12 84.927 78.738 -3.232 88.159 7g.317 ~ 

:.1 _: __ ~~ -- ~::~~~ --- ~~:~~~ - ----- ~~:~~~ -- -- - ~~:i~~ -· ~~:j~~ _______ _ ____________ ____ ______ s::-_ ___ _ 
:· , 4 15 84.816 78.690 -1.026 E'i.842 77.232 ""' I 

4 16 86.844 78 , 945 -C.209 E7.053 78.322 QQ 
•. I _, _ _17 _____ 86.720 _______ 82.091 __ __ 0.438 - C6.282 77.628 ___ _ __ ___ _ _____ ___ ________ _ _ _____ _ _ --i 

~

1 
4 18 88.567 81.~02 -3.319 91.886 82.670 

" 4 19 89.780 82.424 -2.913 92.693 83.396 
-L ____ _s __ 6 _______ 34.371 _____ _ 34.344 __ .:_ -1.731 36.574 32.906 __ _ _ 

- 5 8 56.746 49.841 -5.715 62.461 56.1g6 
.. L 5 7 44.614 41.863 -1.394 46.008 41.393 

' ____ 5 -· 9 51.764 . 47.365 . -5.0~4 5~.818 . 51.119 ---· -------------- ·-------· 
~, 5 10 61.368 55.030 -5.389 6~.757 60.061 
,. . 5 11 66.352 57.518 -6.061 n.4l3 65.150 
~ ,__~ _ ___ 5 __ 12 ______ 5':t .• zos ___ _ _ 4s_a5J ____ ...:::5.87L ___ .oo.o1e ____ __ 54 .osz. _____ _ 

~. 
6' ' _ ________ ____: l 



--------·-----• j · 

• .. l 
('.-r'------·- ------ ----···--- ...... - .. - -- . - . -----------

c 1 • * * PRINCIPAL STRESSES, MAXI~U~ STRESS I~TENSITY ANO ALTERNATING STRESS INTENSITY FOLLCW* * •. : 
! ·L ____________ ... *. ~ ~OlE H'Al_ALL STRESSES .JN. tHIS PROGRAM ARE IN KSI * * _____ _ 
I .: 

• 
1 . I *NOTE THAT ALTERNATING STRESS INTE NSITY HAS BEEN ~ULTIPLIED BY STRESS CONCENTRATION FACTOR ANC E RATIO 
I •! 
! ~---TRAN~ .. PliR ____ siGMA- ~---s- rGMA 2 ---- sIGMA 3 ·:· i . j_ ____ - 5 ... 13 __ ____ 45. 4 70 -----· .. 43.079 ---- -4.829 

I I 5 14 55.590 49.447 0.597 
• . ' 5 15 54.094 48.730 -3.694 

I '----- 5 .16 _ _ __ 56.122 ___ 48.910 ____ -2.802 

I I 5 l7 v.,· 55.998 52.211 -2.310 •L· 5 18 57.845 51.934 -5.979 
! . ----. 5 19 59.058 ______ 52.434 ___ -5.551 

50.299 45.254 .. ----
54.993 49.477 
57.788 51.992 

. 58.924 - - ~3.014 _____________ _ 
58.308 52.460 
63.824 57.42; 

___ 64.609 . 58.129 

S INT ALT S.I. 
* * 

'I i 6 7 10.243 7.067 0.289 
• . i 6 8 22.H5 14.998 -3.985 

''-----· 6 9 . _____ 17.393 -·- - 12.527 -·--- -3.329 1:! 6 10 26.997 20.193 -3.665 e ~ · I -- . 6 11 31.981 22.693 . -4.349 
1 , _______ 6 12 .. _____ 19.834 ____ 13.9o8 _ __ -4.143 
I I 6 13 11.099 8.274 -3.137 

• I I 6 14 21.219 14.636 2.295 
l ··L_ ______ 6 .. 15 -- ........ 19.723 ______ 13.893 -1.970 -

9.954 8.956 
26.360 23.716 
20.722 .... 18.644 
30.662 27.586 
36.330 32.686 
23.971 21.572 ----------------
14.236 12.808 
18.~24 17.C26 
21. 6 9 3 .. 19. 517 .. ---- ---------i I 6 16 21.751 14.134 -1.139 . 1'1 6 17 21.627 17.465 -0.677 

,, - ;----- 6 18 ·---- .23.474 ----- 17.092 -- .. -4 .250 
"i 6 19 24.687 17.593 -3.823 

•~ ··, 1 a 12.132 8.014 -4.357 
I L .. __ _7 _ 9 ·---- 7.150 _____ 5.614 -· --·- -:-3.772 
, 1 1 10 16.754 13.172 -4.ooo 

· :· , 7 11 21.738 15.655 -4.667 

22.890 20.594 
22.304 20.067 

........ 27.724 - 24.943 --
28.510 25.650 
16.489 14.835 

_ 1 c • 9 2 2 _ .. ___ .. _ 9 • e 2 1 __ 
20.754 18.672 
26.405 23.757 

1·! --------- · i ~i --- r: ;~~ ----- g :~;: ·--- -- =~ :~g~ 
• ' i 7 14 10.976 7.584 1.991 

1 ~-- 1 15 __________ 9.480 ____ 6.980 _ _____ :-2.413 
I I 1 16 11.508 7.069 -1.430 

• 1 - . 7 17 11.3!14 10.739 -1.307 
! · ~------ 1 18 - -- -- 13.231 ---- 10.124 .. ·---- _-4.63 8 
i' i 7 19 14.444 . 10.586 -4.172 

• 1 1 8 9 o.719 -2.534 -4.982 

!
··! ______ 8 10 ______ 5.229 --- 4.622_ ______ 0.286 
· r 8 11 9.606 7.761 -0.430 

., .. , 8 12 -0.142 -1.106 -2.541 
. \ _____ _ 8 13 ---- _ 0.981 ....... _ -6.857 ---- -11.276 

i · ; 8 14 6.395 -0.477 -1.156 
• i i 8 15 2.079 -1.169 -2.652 

1· ;--.------- -- 8 16 ________ 3.264 -0.624 -1.282 

1

' ' 1 8 17 4.642 1.133 \ -0.748 
.. r 8 18 2.115 1.099 -0.28b 

:. ·. ___ ___ 8 __ 19 _______ 2.614 2.312 0.143 
. ., 9 10 9.604 7. 761 -0.431. 
--· 1·1 9 11 14.588 10.294 -1.148 
: 

1

:·r ____ 9_~_1~ ~!_441 _ _____ 1.513 ____ -0.946 ., . 

14.096 12.682 ---- ---------- ·-
5.399 4.857 
8.985 8.084 

11.893 ___ __ 10.700 - - -
12.938 11.640 
12.691 11.4!8 
17.869 ______ 16.076 ----
18.616 16.749 
5.701 5.129 
4.943_ ___ 4.447 

10.036 9.C29 
2.399 z'.158 

_____ 12.257 ----- _11.028 _______ _ 
7.551 6.793 
4.731 4;257 
4.545 4.089 ---------------------------
5.390 4.€49 
2.401 2.160 
2.471 ------- 2.223 

10.035 9.028 
15.736 14.158 

-- 3.387 . ---· 3.01t7 ---------

-

m 
"' ---------------------------

\:_I 

• 



I 

.I 
I 
! 

..-:~--- -· - ·-- - ·-
* * PRI NCI PA L STR ESSE S, ~AXI~~~ STRESS ! ~:TENS ITY ANC ALTE~ N ATI N G STRESS I NTENS ITY FO LLOW* * 

_ *--* NO TE _Tti AT All ST RESSES _ IN THIS P~OGR t M ARE I N KS l * * 
I 

-: 
I -I 

* NOTE THAT ALTER NAT ING ST Rt SS IN TEN SI TY HAS B ~ EN ~ UL TIPLI E O BY STRESS CONCENTRATION FACTOR AND E RATIC * * 
~- ,'-i --TRAN. PAl R SIGMA 1 SIGMA 2 SIGMA 3 S I NT All S.I. 
I j 

i L_ ___ 9 l3 ________ 0.266 ------~4 . 32 7 _____ -6. 2 94 6.560 5.902 -------------- ·--------
1 i 9 14 5.978 3.826 1.755 4 . 22 3 3.799 . 
I I 9 15 2.330 1.366 1.359 0.9 71 C.873 
! , _____ _ 9 16 ··----- 't.358 _____ 3.529 --- 0.26 8 4.0 9 0 . - 3.679 ---------------------------------
: ' 9 17 5.393 4.234 2.197 3.195 2.875 
; 'j 9 18 6.081 4.578 - 0.934 7.015 6.312 
I· 9 19 __ 7.294 ____ 5.146 ___ -0 . 574 _______ 7.868 _ ·--· 7.079 __ _ 
1 ~------· 10 11 4.984 2.53 4 - -0.718 5.70 2 5.130 
! ! 10 12 -0.467 -6.296 -7.163 t.t96 t.024 
i '; ____ 10 13 _ 0.695 ___ :~ 1.2 . 086 . ____ 7 15.898 ___ 16.593 . 14.929 _________ _ 
1 : 10 14 5.997 -5 . 594 -5.778 11.775 10.594 
I 

0 10 15 1.791 -6.3 9 6 -7.274 9.065 8.156 

~ -~----- ~g - i~ - ----- ;:~~~ ----- ~~:~:~-------~~:~;~ - -- ~:~~~ -· .... ~:~~~ - ----
1 i 10 18 -0.412 -3 . 274 -3.523 3.111 2.799 i·j ___ 10 . _19 _ _ -0.143 _____ - 2.310 _____ -2.615 ______ 2.472 ______ 2.224 ___________ _ 
I ! 11 12 0.241 - 8.620 -12.147 ~ 2.388 11.145 
I ·! 11 13 1.411 -l 4. 618 -2o.e82 22.293 2o.o51 
1 ~--- - 11 14 ________ 6.658 _____ -8.071 ----~ 10.762 ______ :.7.420 --- ------ 15.673 _____ _ 
I : 11 1s 2.5o8 -8.929 -12.258 :4.766 13.285 
, - 1 11 16 3.281 - 8.630 -10.230 ' ~3.511 12.155 
' 1------ 11 17 --- ----- _4.449 --- -:6.005 ---=-10.354 ---- -.4.803 ------13.318_ ____ ---------------------------
1 : 11 18 0.283 -5.785 -8.507 8.790 7.908 
I I 11 19 0.573 -5.147 -7.294 7.867 7.078 

1-~ ------- g ~! !:;i~ ------~i:i~~ --------~:~~~ ------ ~::~~ ----- ~:~~~ ----
1 ' 12 15 2.307 -0.111 -0.149 2.455 2.209 

12 16 . 3 . 4 30 1.917 ____ -c.2co ________ 3.631 _______ __ 3.26'7 
12 17 5.295 1.793 1.728 3.567 3.2C9 
12 18 3.640 3.220 -0.143 3.783 3.404 

I _______ 12 19 -·---·-- 4,953 ________ 3.686 . 0.319 4.534 --- 4,0 8 0 ------· 
: ' 13 14 10.120 7.468 4.326 5.794 5.213 'I:! 13 15 .8.624 5.693 1.09! 7.531 6.775 
' ; _________ - 13 16 - ____ 10. 652 -- --- 6.()55 1.203 9 ,t,49 ------- 8.501 ---- -------------
1· i 13 17 10.'528 9.207 2.444 8.064 7.273 

, 1 ·, 13 1a 12.375 8.89 9 -1.194 13.569 12.2oa 
1 ; _____ 13 .19 _____ 13.588 ______ 9,471 ____ -0,838 ---14.426 ---12,979 ___ _ 

1
., 14 15 -0.389 -1.496 -4.619 4.229 3.805 

1 , ! 14 16 0.532 ~0.478 , -3.458 3.990 3. 590 
I : ------ 14 l7 3.587 ____ 0.408 ______ -3.130 7.318 6.584 --------------·---
! 14 18 -6.68 1 2.592 \ 2.255 ~.273 8.343 

• i 14 19 -6.182 3.468 3.021 ~.f:5C 8.682 
I i----- __ 15 16 . --- 2.028 .... 2.168 . - 1 . 09 6 3.264 2.937 ----------------------

j 15 17 4.027 1.904 0.838 3.190 2.870 Sf 
• : i 15 18 3.751 3.213 -2.294 -~.045 5.439 ~ ·i ·:--___ 1.5 _ 19 _____ 4.964 ____ 3 • .18 L ______ :-:-~.934 ______ 6.898 ______ 6.206 ___________ ____ ___ _________________ _____ _ 

• ! ; 
~---------



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

,--,----------- -----·----- ------- -----------
' * * PRINCIPAL STRESSES, ~AXI~U~ STRESS INTENSITY AND ALTERNATING STRESS INTENSITY FOLLCW* * . , I 

I I ------ ~~-
1 ~ ~ 

__ ~ * ... NOTE ... ~THAT . ALL STRESSES IN . THIS PROGRAM ARE IN I<SI * * 
: ! *NOTE THAT ALTERNATING STRESS INTENSITY HAS BEEN MULTIPLIED BY STRESS CONCENTRATION FACTOR ANC E RATIO • * 
~ -~-~ - -~- .. -~------···-----
i i TRAN. PAIR SIGMA 1 SIGMA 2 SIGNA 3 

I
., ___ --~ 16 .. 17 ---~-~-~ 5.044 ~---0.124 ---- -1-251 
l 16 18 3.350 1.723 -3.503 

1

"1 16 19 . 3.686 2.936 -2.911 

: !---~------ g - ~~ -~-----;:~:b- -~-- - ~:~:; -----~- =::~~~ 
!-:1 18 19 1.213 0.930 -0.002 
I I -· - ---- -------- --~-·--· -----------

I. i 
.• I :: ! _ ______ __ _ 

S INT 

6.295 
6.853 
6.597 
6.075 
7.167 
1.215 

All S.I. 

. 5. 664 . -·-----
6.166 
5.935 
5.465 
6.449 
1.C93 

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

. i . ---------------------·----------------------· ---·--·--· ----- ----- -· ------------------··' ' ·I 
1.1 

·---- -------- -------------~-----·- - --l ·i 
I · i 
I ~--------------·-------· ·----·---------~---- ·~-·------·-- -~ -------
I " 
I I 
, I 
I ~ I: I 
1--i i "

4
1 -- - .. --- -

I. i 
I -:r---

• 

---------·-··-- --------

---- --·-·~ ·--------~ -~---------

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

:·1 
1 
.. ,--- --~------------

.. , ' 

,.. 

w I. ; 1---------------- ·-·· ------~----·-·--·-···------~-------------· ... -·· -- - -- ·-- --~-~-~---. 

I ~ I 
. - -- -- --- --- ---------------------------"aatltl----

j .. ! 

I !=~-~~=-~--- -~--~ --~- - ~=-
~ - . 
I· I ll----.. -- ------- ~- ------~-- .. -------~- ---- -~ 
\.. 



__ , --- -------- - ·- -- ---- - - - ··-------- -
- i 

• ; ;------- - -*-~A.LTE&NATING_STRESS INTENSITIES O~DE~ED FRCM ~AX TO !liN 

! :I t · 1 * * NOTE THAT lt:RO TRANSIENT 1\U~BER !NOICATES NULL CONDITIONS 
- - - - --------------- - ----------------- - - - ------

t : 
I 

SPECIFIEC ~:. CYCLES ALT. s.r. TR AN. PAl R 

1 - ~~--- ---· 
I t I ' 3 11 5CO lCS.-.902 

I [_ ____ 3 _ 10 _ .500 lCO. 780 
· : 3 19 5CO 98.831 

c '{c. LE"S r 
RE"MAit-1 ~~~ Til~~. 

C.'{ C.\.. ES TR. p.,N, 

REMAJ/IIl~<b EUMINATO N TR.AN.. 

II 0 3 

t i'i 3 18 - 260 <;8.063 

1·1 i -- -~ - ---i~~ :~:~i; - --- ------ - ----- ---- ·-- ---- - - --- 1- - ------- --

t : : 2 3 5CC 97.113 !·I 3 a sec _c:;6.eeo · ' 1 ___ __ 3 ___ 12 SCO 94.757 

t , .. i 3 16 SCO 93.880 i ,. 3 _ 17 _______ 260 ------ 92.905 

1 3 15 sea <;2.632 
t :.:i 3 9 5CO 91.759 

l I __ 4 __ _ 11_ 260 . 90.438 
l - ~ 3 14 seo 90.302 

t 1·1 3 l3 5eo 85.857 

1

·. _ 4 __ 10 . ___ 260 __ 85.336 
I 4 19 260 83.396 

' I ! ____ ; --1~ ~~~ --------- - ~~:~~~ 
1 ' 4 0 260 81.601 

----------- - ---- --- -- ------ 1---- - 1-----------

------ --- -- - ----------------- ) __ _ 
/9~~---· - . . d3'-8 _ __ --~---- __ __ t?_ ___ /1 _ ____ lf.9~7_,S:O_ I-~4 ______ _ _ _ 

j ----- I 

-------- ----- - --- - --- ---- -
lt l 1 4 1CO 81.600 .1:1 ____ : j ------- -------- H~ -------- ----- H:H~ 

i .. , _________ 4 16 __ __ _______ 260 ·- --"'------ .. 78 .322 
i . 4 17 260 77.628 

• i i 4 1S 260 77.232 
1 i --------- 4 ___ 9 ___ ____ __ __ _ 260 ___________ _ __ 76.359 

.J"RAtJSlENTS _ ~3 ____ t __ ~ El..l~lt.lArc:t:> _________ 1 ______ ..,.._ __ ;: 
. -- .. ---· ---- ---· - - ------- --- --------------'"-=----

I' ! 4 14 260 74.771 
t l' i 3 6 260 73.291 1· !- _______ 4 ___ u ______ 26o __________ __ _ 7o. 4 73 

: ' i 4 7 260 ~6.689 
• j ": 5 11 260 65.150 

' : __ ___ 5 _10 260 -- ---- 60.061 
1-

1 

5 19 260 58.129 
It ! 4 6 260 57.752 

- -·---- - - ----- -- ----- - - ----· ----- -- ----
.C37/ 

1: r----~ -- --~g ---------- · ~:g --- -------·- ;!:~~~ 
• : ! 1 5 100 ' 56.304 

: i---- ·--- 2 -- - 5 ------ - ---- - 260 ----- -· -- -- 56.304 
I·. i 5 8 260 56 o 196 

• I i 5 12 260 :4.CS2 

.ll -i -u- _-m====~ - ~u~t 
- ---- ----- 1-- - --



• !" --- -··· 
j 

• . .. ------ ---- ------------------- --- --

• I I.: 
I 

* * ALTERNtTING STRESS INTENSifiES ORDERED FROM MAX TO MIN 
i ., * * NCTE THAT ZE RO T~ANSIENT ~UMeER INCICATES NULL CCNOITIONS 

•• I 
TRAN. FAIR SPECIFI::O C~C:.\.E~ NO. CYCLES ALT. S. I. N u.. i'"RI\~. [RSMI\1 N I l.l<D ~1'\..S. 

-· . -- . ----- . -; _____ --
' 

260 51.119 

)~NSI 260 ----------- .;.9. 4 71 .. -- - ------ -- -
260 .:.5.254 ii=~TS #31 ... ,.J .\ -~ E"L1~1"1A,. ~ 
260 H.699 
260 -- ---------- 41.39 3 ... ---- ------- -----
260 32.906 

• i t' 5 9 
1- _____ 5 _ :. 4 
: 5 13 

l l 'i 3 5 
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j I 5 6 
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260 27.5E'6 ni\IJSIE t-JT ~~ E"L liM I f\/4T'En 

e : I o 11 
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• I i 4 5 260 25 . 35 5 
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1--- --- 3 --- 4 260 - ____________ 22.989 ---
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; 7 18 260 16.076 
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1 1 i u 12 uooo u.l45 i I 8 13 ----- llOOO ___________ 11.02€- . -- ------- ·---- -------------------------------------------

1 ~ ------- 1 15 -._ <-- 260 10. 70 G 
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1 1 8 11 10 00GO J 9.029 
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: I 1 14 26 (1 8.0 8 4 

8 : ! 10 16 15CO 7.976 
I ~- __ ___ ll - 18 - 26C --------- 7.908 -- --------------- ------ -----· ------
i . l3 11 26 C 7.273 

8 j j 9 19 10COCO C 7.0 79 
. !_ ______ 11 19 __ ____ 10COOOC -------------- 7.07 8 __________ -· ---·---- --- · ·---------------
! ·! 14 0 1500 6.829 • 1·1 1 14 100 6.829 
' . ' 2 14 1 5 c 0 6. 8 29 .. - --- - . _,_ - -------------------- ---------1 . ------ 8 - 14 ------ ···--150 0. 6.793 

• 1·! 13 15 15CO 6.775 

I· ~----- ii - i~ -· --·-·---· ~~g -~-- --------- ~:~~~ 
• • . , 9 18 260 6.312 

l ' l ___ ____ 15 19 --------- 150 0 --· -·-- ------ 6.206 
i i 16 18 260 6.166 

. , .. ; 10 12 11000 6.024 
I _ _17 0 _.:_ ______ 260 . 6.008 

.. 
__ ___,,...__ ----

.. 

1 

1 l1 100 6.000 
• " 2 17 260 5.991 

. 16 19 ------·----- 1500 .. ------- · 5.935 

.. 9 13 11000 5.902 
• : I 9 0 lCCCCCO \ 5.697 

l il - -----. ~ : -- .. ___ z!gg .. ;:~~; 
• 16 17 260 5.664 

i .,_ ---- _ 17 __ 18 --- ------ 260 _____________ 5.465 
I ! 15 18 260 5.439 

• i 12 14 1500 5.316 

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

'-..! ________________ _ 

• 
------- ------ --- ---------------
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' • • NOTE TrAT ZERO TRANSIENT NU ~ BER I NDICATES NULL CGNDITIONS 

TRAN. P~IR SPECIFIED NO . CYCLES ALT. S.I • . i r- ----- --
! j 13 14 1 sea 
I !__ _ 10 11 --------- 100:>00 0 

I i 8 9 1CCCCOO 
- -

1 10 0 10CCCCO 

1: r- ---~ i~ ---------- - 2!g~ 
i i 1 13 260 

1 : r·--- 1 ~ - 1 ~ --- ---- -- -- 1 ~~~ 
' 1 15 100 

- _______ 2 _ 15 ------------ - - 15CO 
· ! 8 lJ 10COOOO 
•\ 8 15 15CO 
. L ------- 8 - 16 -------- - · 15CO 
·:! 12 19 11000 

I 14 15 1500 

I
. ·· ~----- 9 14 _________ 15CO _ 

. . 9 16 1500 
·1 14 16 15co 
' 1 _______ _18 - 0 ----------------- 260 

1 18 1CO 
i 2 18 260 

.: r---~~ 1 ~ -- ---- - - - - 1 ;~g 
j ·; 1 16 100 

1--i ---- --~~ -- i: - --- -------- ~;gg 
!·: 12 ~7 260 
: -· ; ________ 19 0 ----- - ___ 1000000 
1'1 l l'l 100 
I' ! 2 19 2cCO 

, :. r- ------- 1~ -~~ --------- 1i;gg 
.. , 9 17 260 

I ! -------- 15 1 1 2 60 
-i 12 0 llOCO 

!• ' 1 12 100 ! .. L _ 2 12 _ ____ _ _ 2 cc o 
,, 10 18 2 6 0 

:. [ __ _ ____ 1~ - ~: -------- - ~~~~~~g 
I 12 15 1sco 

.: .. l· 8 18 260 
I-. 8 ___ 12 _ ----- 11000 
[ : 8 0 1JOOOOO 
' : ' 1 8 100 l _: 
\. _ 

~.213 

-------- ~ .130 -
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5. 0 76 
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----- ----- ... 849 
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3.679 
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------------- 3.047 
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; • l __ Tlf"E REfo/AI~ING AFTER .. _H~NSF:E!L OF .INPUT CHII TO UNlT 9 IS 
. I ••••• 
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'' j 

D' ··l 1· 1---- - -- ·--·------ ---·-- . 
t~-----· ------ ·- · ____ ·_ --------. -- -----. 
t i··i 

j:: ~--------·­ ·---~------------ -

• " j I:.__ ___ ________________ _____________ ---
• ,I : ~----- - - -·-- ---- - ---·----- ..: ___ -·------- -----.. ·-- - . 

• , •. l . 
. , I I .___ ______ _____ - --------

·~~~~ -
·~ nj 

I: I . ;.1 
I· : ' ,. r------- --------·---- ·---···-------------- ----- ................ - .. 

• H 
I.:., ______ ~- --··---· ---- ----·---------·- ----. .. 
I~, ----- -·-

·~ :: L------.. -------------------------- . -·-
· · ~I -

!~I . ' . ! . ;--- - . _ __ .. - - . . 
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! .. • · ~ I 
I. --------- - -- -- .. -· .. --- -·- - - .... .. .. -- ... --

e :. l I . . ~~~--- ---. 
(•1 I • 
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1111 
.......... ------------- - ..... - -4--.. - ·--• __ ......._ __ 
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SURGE ~ CZZLE STEF C t-A~G E 

~ I START PARA~E T E R--------~---------------------

' ' t[, ~----sTCP P ARA ~ E T E R ----~------~------------------

• ;..__._ _ OEF OR~ED GRIC PLCT. IF 1, FLCT_.--- - -------- -
• I 

~ ~-~ PLCT SIZE. l=SMALL,2= L ARGE,lCl CR 1C2=StJALL 

1:;-- CR LARGE WITI-' SPECIFIEC C I ~E N S I C N S .-----­
.,. I 

1

· 1 NU~ BE R CF APPRCXI~ATICNS------------------- - -
10~ • 

• , · i ME SH PARAMETER. IF 1, GENE~A T E ~ESH---------
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0 

0 

2 

0 

0 

I'' L__ 
.. , I NUfi i!E R CF TEl' PERATUR E C.ARCS--:_ ___ .:.,___________ -3 

• i .. ! 
, .. ~- NU~ BE R CF _ NO CAL PC It\ TS_----.-:--:::.:--.::.:: - ---------- 397 

., :1 NU~B E R CF ELEMENTS---------- ---------- ----- - - 349 

I:: r---Nu~ s e R oF INTERNAL -PRessuREs--= . .-..:::..:.::_.:. __ .:..:..:____ o 

: II ~ [-:~:::: - :: :: :::~:~ ':::-~~:-~::~~~~~~=~~~-~~=~ -.: . -~ ------------------ -- ------ -- ----------- ------ ---- -------------------- --·---
~ I .. NU ~ B E R C f SHE A R CAR CS------ - -- - - - - - --- --- ---- 0 

I , I 
"I REFERENCE TE~ P ERATUR. E-...::.::-::.:::-_~:.:--=.::.::::.:::_-:"':'-.------__ O. 700JE __ 02 _____ _ __________ _____________ ... ____ ___ _ 
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11• I I 
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1
1
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, :~~F-- 1; - STRESS cuTPuY sTtR-ec-ct\-ii\"Pe·.:.-:..-.:::::-..:-~=.:..: .,;..: --- o --~- --- - ----------- --·---·-- ----- ---- -·------- --- ---- --- -----··---

·1 TAP _CR CCUPLE CUTPI.J~ _ U~IT. __ ~=CECK,S=TAPE----- ___ 0 
lrr--
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... .... 
. ·--·-·- ---·- --------·-- ----- -------
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i NODAL PCI~T TYPE R-O~CI NATE Z-OR:I~ATE R LO aD OR DISPLACE~ENT 
! 1 c.c 0.407 9.120 o.o 

Z LCAD CR OISPLACE~E~T TE~PERATURE PRESS~RE 
c.o c.o c.o 

~ 2 c.c . 0.457 9.120 o.o 
3 0.0 0.507 S.l2C C.C 

c»r ~ --- ~ ~:~ ~:~~: ~:g~ ~:~ 
! · ~~ ---·-····· 6 0.0 _______ 0.658 'i.12C O.C 
I·! 7 o.o 0.407 8.920 c.c •j · i 8 o.c o.457 8.nc o.o 
1 

: f ----
1 0

9 o. c o. 5 c 1 e. c; 2C c. o 
I , o.o o.558 8.920 c.c e . : 11 o.c o.608 8.no o.o i : : 

1
1

3
2 c. c __ _ _ o. 6 58 8. 9 2 o o. o 

1 o.o o.407 e.12c c.c 
ei .. 14 o.o o.457 8.12o c.c 

li·.~---·--. 15 o.c 0.507 8.720 o.o 
··· 16 o.c o.558 e.12c c.c 

. , .. : 17 o.c 0.608 8.720 c.c 
: . : - - -- - - 18 ·-.. - - 0. c .. o. 6 '58 8. 7 2 0 0. 0 
i··~' 19 C.C C.4C7 8.520 C.O 

• : . 20 o.o 0.457 8.520 c.c 
! '' [_ ____ 21 -····-- o.c _____ 0.507 8.520 o.o 
j··l 22 o.c 0.558 8.520 c.o 

e :,! 23 o.o o.608 8.szc c.c i·· · 24 __ _____ 0.0 0.658 ____ 8.520 _ .. __________ c.c 

•i:' H ·----- ~:~ ____ _g:;n ~:H~ ~:~ 
I ·· 1 2 a c • c o • 5 5 8 · --- · · 8 • 3 2 o o • o 

• ·· 29 o.c c.608 e.32C o.c 

o.o o.o c.c 
o.o o.o c.o 
c.o o.o o.o 
c.o c.c c.c 

- ---·-- . o.o ---· -- o.o ---··-- c.o o.o o.o o.o 
c.o c.o c.o 
o.o o.c c.c 
o.o o.o o.o 
c.o o.c c.o 
o.o c.o c.c -- --------- --- -- -- --- --- . --------o.o o.o o.o 
o.o o.o c.o 
o.o c.o c.c o.o · --- --- - o.o ------ c.a ··----------
c.o o.o o.o 
o.o c.o c.o . ------- ----·-·- ·-- .... . 0 .o ........... -...... 0 .o c .c ... -·-----
0.0 o.o o.o 
c.o o.o c.o ------ -------- - ----- ·· ·-··---- ------------0.0 o.o c.c 
o.o o.o o.o 
o.o o.o o.o a.o ·-------------- o.o ---- c.c ·-----------
o.o o.o o.o 
c.o o.o o.o ··-.. ·---------- -- .. o.o - ---------- ___ _ .. _ c.c - ----- o.c ----------
o.o c.c c.c 

1": 30 ______ o.o ____ 0.658 _____ 8.320 .... ___ c.c 
· !·"it? 31 o.c 0.407 8.120 o.o 

i "j j; 32 o.c 0.457 8.120 o.o 
-
1 

· I 3 3 o • o _ --- · _ o • 5o 1 ______ e • 12 c c. c 
" 3 4 . - - -- ... 0. 0 0. 55 8 8. 12 0 . 0. 0 .,"! 35 c.c 0.608 8.120 o.o 

o.o o.o o.o ---·------------------ c. a ----- ------- c.o -·--- c.o --- --------
o.o c.c c.c 
o.o o.o c.o .... ·--------·----·---·- c.o -------- ....... - o.o -- · - ·- · c.o .. ----------
o.o o.c c.c 

'"' 36 o.o 0.658 8.120 c.o 1-, 37 ·-----0.0 0.407 _ _____ 7.920 . ---- ---- ... o.o ·-·-----
. ,. i 38 o.c 0.457 7.920 o.o 

o.o o.c o.o ·o.o .. _______ _ _ ··· ·- o.o .. o.o · 

I~~ !~ -----.. -- g:g-------g:;; -~----i :~~~ ~:~ 
e ~! 

::! ------ -·· -- ... -------- ---- ------.. ·--------------.. : 
I::~--: ----- ------ --· ·----------·---.... . 
I I 

i --! _ ___ ·--·-·------- -· ------- --------- _ .. 
I- I 

· ~-1 . 
1 ~ :-·­

e :-! 
i. i 
j .. j·---

• -·! 
i :: ;----·. 

• · · i ! . i 

• 

\ 

o.o c.c o.o 
o.o o.c c.c ---- --- -------- o.o --·--·· ---· - .. ---·-· o~o -------- · o.o ·-· ~ .. -·-------

;~e 

--- ··-- _____ _____ _____ _ .,J::::. ___ ___ --

\H . 
---·------- · ..... _ .. __ __ - .... -----·. ·---------·-----------

. ... 



• ~A--:-POif\T TYPE-- R-ORDII\ATE-Z~OR-~I~ATE R LO~O CR CISPL~CE~ENT Z LCAO GR CISPL~CE~ENT TEMPERATURE PRE~SlRE 
lol o .c 0.608 7 .92( 

·~ loZ 0.0 0.658 7.920 
•\ lo3 c.c 0.407 ____ 7.7 20 

1,4 o.c 0.457 7o72 0 
•

1 ·j 45 O.C Oo507 7 o7 2C 
: t---------- ~67 o.c ____ 0 .558 7.720 
I , o.c 0 . 6C8 7o72C 

• :~1 1,489 o.o 0.658 7.720 
o.o _____ 0.407 7.520 

' 50 o.c 0 .4 57 7.520 
8 :.: 51 o.c 0.507 7.520 

l·r1 ________ 52 ___ o .o ________ oo5s8 7.520 
• 53 C.C Oo608 7.520 

., " i 54 . 0 0 c 0. 6 58 7 0 52 c 
. ., f- 55 _____ o .c _ ___ o o407 1 o 320 

.• , 56 o.c 0.457 7.320 

:L:~~ ·=- i~ -~--~1----rm~--+m 
1" _ 61 o.o o.407 _____ 7.12C __ ____ _____ _ 
1· 62 o.o o~4s7 7otzo 

. ,, 63 o.c 0.507 7ol20 

I
" l__ __ ·- 64 OoO 0.558 _____ _ _ 7.12C 
uf -- 65 0.0 0.608 7o120 

e : I 66 o.o oo658 1.120 

I:~----- ·-· :~ ------ ~:~ ------~::~~ ---··---. ::~~~ 
•:.1 69 o. ·:: o.5o7 6.920 

,. ~- 10 c • :: 0 0 55 8 6 • 9 2 0 • :~-=- -H _________ ~:~ ----- ~:H! _______ ::H~ 
·~ n 75 0.0 0.457 6o72(J 

'L-. 74 0.0 Oo407 6.72C 

• I: I - - - - ~~ ----- ~:~ ~:;~~ ~: ~~~ ----- -- ---

1

. 78 o.-o o.608 t:.no 
• 79 o. o o-.658 6.120 e · - -eo ··- -· o.o --·- -- -o.B9 6.767 

.1: 1------· --------------------------------------
• 1:: r---- -----_------------------- ---

I· --------------~--~ 
• !· 

Lj---·--- . . . 
\ •! ~. 

! :: ~---- -·------ ---·- __ _____:_ ________ -- -
• .• 1 

I I 
1·· 1 

. i ., r-- -----

•!~i 
'··I ~ . 

c.c 
c.c 
o .o 
c.c 
c.c 
o.c 
CoC 
c.o 
c.c 
o.o 
c.c 
o.c 
Oo:J 
c.c 
c.c 
o.o 
CoO 
c.c 
o.o 
OoO 
c.c 
OoO 
CoO 
CoO 
CoC 
OoO 
OoO 
CoC 
c.c 
OoO 
c.c 
o.o 
o.o 
o.o 
c.o 
o.o 
c.o 
c.c 
o.o 
O ~ C 

G.O 0.0 C.O 
c.o o.o o.o 

-- --------------- c.o -------- -- c.c --·-·-- - c.c --------~ 
o.o o.c c.o 
c.o o.o o.o 
o.o o.c o.o 
o.o 
o.o 
o.o 
o.o 
OoO 
CoO 
CoO 
o.o 
c.o 

· - ··-- --- ·- -- --- - -· -----------o.o c.c 
o.o c.o 
c.c c.o o.c c.a ··-- --- --------
o.o o.o 
o.o o.o 
c.o c.o 
o.o o.o 
o.o o.o 

-- ·---------- ------- -· o.o ----- c.c -------

-···-------

OoO 
CoO 
o.o 
c.o 
o.o 
OoO ···a.o - ----------- -
o.o 
o.o 

0.0 c.c 
o.o o.o -- -·-·-- .. - ------------0.0 o.o 
o.o c.o 
o.o o.o o.o ----- o.o -----------

o.c c.c 
o.o c.o - --------c.o o.o o.o 

o.o o.o o.o 
o.o o.o c.o 

---·---------------- 0.0 - --- ---------------- o.o - ------ o.o -------------
CoO 
o.o 
o.o 
c.o 

0.0 c.o 
0 •. o 0. c 
0.0 o.o 
o.o o.o 

o.o o.o c.o 

--- --- - ·------ ·- ----

o.o ----------------·· --- o.o ------- o.o -··--------
0.0 o.o o.o 
o.o c.o c.o 
0. 0 ----- - ---- 0. 0 ----- ·--- c. c ·-·-··- - --- -
o.o o.o o.o 
a.o o.o c.o 
0 • 0 ---- 0. 0 c 0 c - - -- - -- -- - --

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



NODAL PCI~T TYPE ~-CR CI~ATE Z-ORCI~A T E 
81 o.c 0.831 6.820 
82 0.0 0.407 t.52C 

c ,------ 83 ___ o.o 0.4 57 6.52 0 
: -1 84 c.o 0.50 7 6.520 

· ~ ~ 85 O.C 0.558 6.52C 
' '~--- 86 o.c _______ c.608 6.520 
, . , 87 o.o 0.65 8 f..520 

• .. 88 O.C C.733 6.5t:4 !· : 89 o.o ----- 0.825 6.617 
90 o.o 0.917 6.670 
91 o.c 0.407 6.320 

;------ 92 . ____ 0.0 0.457 ______ 6.32C 
..• I 93 o.o 0.507 6.320 

., .. i 94 o.o 0.558 6.320 

1

'' 1------ 95 ___ ___ 0.0_ 0.608 6.320 
,, ' 9 6 0 • 0 0 • 6 58 6 • 3 2 0 ., ... i 97' \ o.o 0.727 6.360 
· 98 ____ o.c ______ 0.819 ______ 6.413 
·· , 99 o.o 0.912 6.467 

. , .. , 100 o.o 1.004 6.520 

1 

.. : 101 ______ o.c ______ 0.407 _____ 6.120 
·· . 102 0.0 0.457 6.120 

.,,, 103 o.o 0.507 6.120 
,,, 104 o.o 0.558 6.120 
!:: los ·----o.c o-.6oa---- t:.12c 

· ·~ ~ 106 o.o 1).658 6.120 
~, 107 o.o 0.722 6.157 
~ 108 - ------ c.o ·o.B14 _____ t:.21o 

•c ~~6 g:g g::~: !:~~~ I ~ 'I (? 1 11 ---- - - 0. c -----1 • 0 q 0 ------ l: • 3 7 0 

·~ ~ I 112 0.0 0.407 5.92C 

1

7 10 113 __ ___ 0.0 ____ 0.457 5.920 ,. c 114 o.o 0.507 5.920 
•

1
,~ 115 o.c c.558 5.nc 
• 116 o.o 0,608 5.920 , "1 -- 111 ·----o.c-----0.658 -----5.920 

., .. , 118 o.c 0.716 5.954 
~ _ 119 0.0 0.808 t:.C07 
·· 1za ··-----o.o tf~9oo---6.o6o 

·~~, 
i J> ~-- ------------------------------ •• ----

.,~, 

I~ r---------------------------------- --- -
· 1~ , 

~ lOAD OR CISPLACE~ENT Z LCAD OR CISPLACE~ENT TEMPER ATL~E PRESSURE 
o.c o.o . o.o o.c 
c.c o.o o.o c.o 
c.c ---- -----------.. -- o.o __________ o.o ______ o.o _________ _ 
o.c o.o c.o c.o 
c.c c.o o.o c.c 
c.c c.o o.o o.o -- -----c.c c.o o.c c.o 
o.c 0.0 o.o c.o 
c.c o.o o.o o.o 

--·-- ------c.c c.o o.o o.o 
o.o o.o o.o c.o 

. ------ o.o ----- o.o ------ --- o.o -------- o.o - - ----o.c c.o o.o o.o 
c.o o.o o.o o.o 
c.o o.o o.o c.c ----- ----~ ------c.c o.o o.o o.o 
a.a o.o c.o o.a 
o.o o.o o.o c.c --- -·---- ·--c.o o.o o.o o.o 
o.o c.o o.o o.o 
o.o o.o o.o o.o 
o.c o.o ... ---· -- o.o ------ c.o ------------
c.c __ ___ _ o.o o.o o.o 
o.o c.o o.o c.o c-.o -- o.o ___ _ _ .. _________ o.o -·--- ----- c.c ----
c.c o.o o.o o.o 
o.o c.o c.o o.o o.o o.o ---------- - .. ----- o.o ----- c .c ------- ----
c.c o.o o.o c.c 
o.o c.o o.o o.o o.o ------------- ---------- ·o.o ··--- ·- · · o.a · ·--- -- c.c 
c.o o.o o.o 
c.c c.o o.o o.o --------- o.o·---------- ----- o.o -----
o.o o.o o.o 
c.c o.o o.o - ----- ------------- ------- -- - -------------·- -- --- --- - -----0.0 o.o o.c 
o.o o.o 
o.c o.o 

c.o 
o.o 

- 0 .o 
c.c 
o.o 
c.o 
c.o 
c.o --- --- o.o --------------- c. a 

o.o 
o.o 

. o.o ------- o.o 

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

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

1=1----- ---·------ ----- --- -- ·;;.... --- ----- --

· ~·· i-, ___ ____ -
1'': 

• • i 

1::1-., .. , 
I I I" f------

e::j 
;. i 

• 

\ 

------------ ·-----

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

.t­

~------

\H 
-- --- - --- ------- .. ---- ---~ ----· 

____ , , ____ ------------



tt (~~~:~- POIN T TYPE R-CRCI~ATE Z-C R : I ~ ATE R LOAD OR DISP LA CE ~ENT Z LCAO OR C I SPLACE~EN T TEHPERAT VRE PRESSURe 
I 121 o.o o.993 6.113 c . c c. o o.o o.o 

~ i 12 2 o. o 1.08 5 6.1e7 o. o c.o o.o c.c 
L ; -' _123 ____ c.o ____ 1. 177. e.22c o.c o.o o.c c.c 

' · 124 o.o o. 4o7 5. 720 c.c --··-------·-·o.o _____ ___ o. a -··· - ·-· a.o · ----------- -
tt j1 :1 112265 o. c 0. 457 5.720 c.c c. o o.o c.c 

o.c 0. 507 5.720 o. o o.o o.o c.c 
,., 127 o. o 0.558 5. 720 c.o o.o o.o c.o 

4t :· 128 o.o 0.60 8 5.7 20 o.c c.o o.o o.o 
l' · l 129 o.c o.658 5.720 o.c c.o o.c o.~ 
: '! 130 0.0 0 . 744 5 . 1 7 C C.O --·-- ------ 0.0 0.0 C.O - · -- -- -----

·~· : : ~;~ ~:~ -~:~~; ____ ;:: ~; ~:~ . -------------- ~:~ ----- - --- ----------· ~:~ ~:g _ --- -.,, 13 3 o. :: 0.987 5.'7 10 o. o o.o o.o c.c - - - -
• : ·1 134 o.:J 1.079 5.9e3 o.o o.o o.o o.o 

1 ' . __ 135 ___ _ __ o.:J _____ 1.111 ____ _ e. Ol 7 o. o ·------------ ----·- - c.o o.o _______ o.o 
=·· , 13 ~ . o.c 1.264 e.o1 o o. o o.o o.o c.c 

. i .. ; 137 ; o.o 0.407 5. 520 o.c o.o o.o o.o 
j: :~--- ~~~ ------· ~:~ ------~:~~~ -·-·- ;:;~ g g:g . ------------- -- ~:g ------- ··--·-------- g:~ -- ---- g:~ •:·1 140 o.o 0.558 5.52 0 o.o o.o o.o o.o 
I " 141 _ ______ o.o o·.6o8 _______ 5.520 c.c ____________ ___ o.o o.o ________ o.o __________ _ 
i ·1 14 2 o • o -- - --o • 6 58 s • 5 2 a o • o o • o o • a o • o 

·,·'· : 143 o.c 0.744 5.57 0 o.o o.o c.c c.o 
r 144 0.0 0.831 5.62 0 O.C ---··· -- 0.0 0.0 0.0 

e 1: 1 ~:~ ----- -~:~ --------~:~~~ ---~:~6; ------- ----: ~:g ~:g · ----------- g:g ~:~ ---------
1 ~ 147 ----- 0. 0 1 • 0 74 5. 7e 0 0. 0 0. 0 0. 0 0. 0 
1 ~ ! 148 o.o ·· ·--- 1.166 5.813 .. _______ o.o ----- ·c.o o.o ----- - o.o 

· ;·: 149 o.c 1.258 5.867 o.o o.o c.o o.o 
!~ : ~ ~;~ g:g ~:!&~ ;:~~~ ----·-·- ---- g:~ - ----------- ---- ~:g -.--- g:g ... ---- -- ~:g -· ---------

. !,~ 152 o.c 0. 457 5.320 o.o o.o c.c o.o 
1: 4 -~;! --- g: ~---g:;~~ --- ---· ;:~~g - --------- g:~ ----- -----------g:g ----·--·-- ···---- . g:g ----- ~:g 

. ,... 155 o.c 0.608 5.320 o.o c.o o.c c.o 
a 156 0.0 0.658 5.320 0.0 0.0 CoO C.O 
· - 157 ·-· - - - o.o 6.744 5.370 ·-o.o 0.0--- - - ------ o.o ··----·- c.o ·----------

• : li 158 o.o 0.831 5.420 c.o c.o o.o o.o 
1~ _159 o_.a _ ___ 0.917 5.470 _______________ .o.o o.o c.c c.c 

0
,·· ?.60 o. o 0.976 ~.s c .. c.o--------------- o~c·-- -- ··· -------- ·- o.o ----- -···- o.o ·-- --------- -

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

·---- ·- - ---- . - - - -----

I . I 
I ~ r----·- --- -- - .. - -- -- ------ ---·- ---- _, __ 
,~· l \ 

I:: !- ------------------------· 
•i · t 

I ~ I 
i ~ ~-- -- --_ 

· i~; 
· -· t 

.. 
·- ------------- --------- ------- · - _________ _ ....,.,__ 
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..l:'-
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tt I NOD AL PClNT ----- r-~PE ll-CRCI ~ATE--;~-o~;It-~TE R LCAD c~ Cls~:A-C~E~T~- LC~-;-~~- o-I~~~~c~-;~t\T-·~E~;~~AT~~-E--P~~s-~~~E 
1~1 o.c 1.068 ~-~57 c.c o.o o.o c.c 
1~2 o.c 1.160 5.~10 c.c o.o o.o c.o 

~-(·· ~·. 163 ____ c.o 1.252 ~.(:~3 c.c .. ----·--·- o.o -- ·· - -- -·-·-- o.c --··- c.o 
1~4 c.c 1.345 5.717 o.o o.o o.c c.c 

lti·! 165 o.o 1.437 s.11c c.c o.o o.o c.o 

•!:'1·---- ·--- i~~ ------- ~:g · ~:~~~ ;:i~g ~:g g:g g:g ----- g:g·------
168 o.o 0.507 5.120 0.0 o.o o.c o.o 

1

.

1

. 169 o.o 0.558 5.120 c.c c.o o.o o.o 

• 
: --- 110 · --o.o ----- -0.608 5.120 o.o c.o o.c c.o 

171 o.c 0.658 5.1 20 o.c o.o o.o c.c 
j: ,~· ------·- i ~; g:~----g:i!~ ·- - ;:~~~ ~:~ -- ----------- ---- g:~ ____________ ,_ -· ~:g ·----- - g:~ .. --·--------

. .... 174 o.c 0.877 5.340 o.c o.o o.o c.c 

J------ ~ ~~ g:~ ~ :g~~ ;: ;~~ g:g -· ------ ··--- -. ~=~ - ... ---- -·-- ~:~ ~ :~ -------··---
... , 177 o.o 1.155 5.407 o.o o.o o.o o.o 

l .. t_____ ____ l78 ________ 0.0 __________ _ 1.247 5.4(:0 o.o o.o o.o o.o 
D ::I i~~ ~:g i :!;~ ; : ~!~ ~:~ ----____ .. ,_, ___ , ______ g:~ ---·--------·-- g:g ---·--·- g:~ --- -- --- -

.,, 181 o.c 1.524 5.~20 c.c o.o o.o c.c .. -; --·--· 182 o.o -0.407 ____ 4.920 c.c __ ., ____________ _ o.o -----·---- o.o ...... ·--- c.o ---·---·---
• nl 183 C.Q 0.457 4.920 0.0 CoO O.Q CoO 
·r---184 ______ o.o o.507 4.920 o.o o~o o.o o.o 
" 185 o.o o.558 4.c;2o o.o o.o ·----·-----·- o.o - - ·--- ·- ·a.o - · 

. ," 186 o.o (. .608 4.920 o.o c.o o.o o.o 
IX -- ~~~ - ·- ---g:g ·----tt~~ -----~:~~~ g:g ---·-- ---·-- ---·-- ~=g ---------·---·----.. ~:g ----- --- ~:~ --

. ,.I ' 189 o.o 1.241 5.263 c.c o.o o.o. o.o 
~~ :~ i~i ---·- g:~----- ~:!~! ------ ;:~~~ ... -·-·--- -- g:g ---- g:g ·-------- -· ·---·------· g:g ·------ ~:g ---------.,"l \ 192 o.o 1.518 5.441 c.o o.o o.o o.o 

1
: iO() i:! g:g----~::~~---- ~:~~g ···--·- __ .. ~:g ·---· g:g ---·------ ---·. g:~ ---- --- ~:~ ---

·· " ' 195 o.o 0.457 4.720 c.c o.o o.o c.o 
i. ; i~~ - -- g:g·----~:;~~----- ~: ~~g --------g:g ---------·- --~:g -------- g:g ----- ~:~ -

1: .I· 198 o.o 0.608 4.120 o.o o.o o.o o.o .l:f--~~~ g:~ ~:~~:----~:~;~ ---------- ~:g - ---------------- --· ~=g ·---·-----·-· -- -g:g ______ g:g ._ -·-------
1· r------ ----------------.. ----·--.. -·-· 

. ::.! 
I" ,f----------------------- --·-- - . .. . ·--· ·----·-
.,i 

• :·1 

.... 

j~i--J ---

····1 
~ ~--·- -- -- ·­.-I 

• :1 
~- ' I --
" 1 .< .. . 
'---'----'----

-___ , ______ .. · - -. -·-· .. --· ....... ·------·-- ------·-------·-- -------·--- -----·-~--

.s::­
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\H . 
--· -·--- - . -·--- - -Ga---· 



. ~----
' NODAL POI~T TYPE ~-ORCI ~ATE Z-ORCl~ATE R LO AD OR DISPLACEMENT Z LCAO OR DISPLACE~E~T TEMPERATURE PRESSURE 

~ I 201 c.c 1. 328 5.107 c.o o.a a.o o.o 
p 202 o.c 1.420 5.160 c.c o.o o.o c.c 
~ r'> 203 _____ o.o 1.512 ______ 5.213 c.c --------- --- - - o.o ----- -------------- o.o --------- o.o 

, . , 20~ c.c 1.604 5.2f7 o.c c.o o.o c.o •i ·: 205 c.c 1.6g7 5.32 0 c.c c.o o.o o.c 

~l:r-------- ~g~---- g:g g::~i ::;~~ ~:g -- ------ ~:g -------- ------ ~:g --------- ~:~ ------- - -
• 1 208 Q,C Oo5V7 4.520 Q,Q Q,O o.o (,Q 

. 1 209 ______ o.o o.558 4,52c c.o o.o o.c o.o 
II> :f ____ ___ 221101 oo •• oc ------ 0.608 4.520 c.c o.o o.o -- --- o.o -------------
• 0.658 4.520 o.c o.o o.o c.o 

., 212 __ _ _ o . c 1._322 _ __ _ 4.904 c.o ___________ ___ _ o.o ______________ o.o c.o 

•. , 214 o.o 1.507 5.010 c.c c.o o.o c.c 
[

--- 213 o.c 1.414 1,.957 c.c o.o o.o -------- o.o - -------

., ______ 21s o.o _____ l.5'79 ____ 5.063 o.o . ________________ o.o · o.o c.c 
1. ,, 21!:. ... ,. o.o 1.6'11 5.117 c.c o.o o.o . --·- --- o.o --------------

tl., 217 o.o 1.783 5.170 o.c c.o o.o o.o 
.. 2 18 ----- 0. 0 0 • 4 0 7 4 • 3 2 0 0 • 0 c. 0 c. 0 0. 0 
·· 219 o.c o.457 4.320 c.c ···----- -------·-----·-· o.o ··-···--- --- · o.c ----···- c.o ---------

• , , 220 o.o 0.507 4.320 c.c o.o o.o o.o 
" \-- 2 2 1 _ 0 • c 0 • 5 58 - -------- 4 • 3 2 0 0 • 0 0 • 0 c • c 0 • 0 

!''I 222 o.o · o.608 4.320 o.o o.o ------- --- -----· o.o ------- c.a· 

• ; n r-' . 2 23 0 • 0 0 • 6 58 4 • 3 2 c c. a ------- . 0. 0 0 • 0 c • c 

I
" _ 224 _____ o.c 1.495 _____ 4,.604 _______ ____ o.c _____ c.o o.a o.o 
n 225 o.c l.5e8 4.657 o.o · c.o -------------·- c.c ------- c.c ---------

M 227 0.0 lo772 4.763 CoO CoO c.o o.o 
.,~ 226 o.o 1.680 4.710 o.o o.o o.o o.o 

D! :! ~~: ------ g:g ---- ~::~~ ----- -- ::~~~ ~:~ ------------- g:g ·------------- g:g -------- ~:~ ------------ -
' "! 230 o.o 0.407 4.120 c.c o.o o.o o.o 
~ · (J 231 ------- ·a.o - - --0.457 - 4.120 · ------ c .c · ----- ---------- o.o -- - -- --------- o.c - -- - o .o · ----- - ------

1 ~r· _o 232 o.c 0.507 4.120 o.c o.o 0.0 c.c 
m 233 Q,O 0,558 L,l20 C,C 0.0 O,Q 0,0 
" -- 2::.4 ·- ----o.o---b.608 _ ____ L.l20 -------- --·- o.c ------- - - -- c.o ·--------- ---------- o.o ·---- - - c.o -- - - -------.1,.. 235 c.c 0.658 4.120 o.o o.o o.o c.c 
" ' 236 0.0 1.668 .t,,3C4 C.C 0.0 0.0 C.O a:: ~~~ ·g:g ~:~~r ~:!i6" _________ ~:~------ ~:g -------- ------. g:g .. ~:g --------.l:r------- ~!~----g-~g-------- -i:~;~--- --- -::~g . g:~ -- -------- ------ .. g:g. -g:g . ------ g:g --- -----------;:---
l=r-- -------------_ -------------------- --- --- ---------- ------- -------- -·---------------. ---- --------------------- - -- ----~ ---

•··· ..... ~~~----------------- -- ---- - ---------- --------- ----- -- --------- ---- -- --------- ------ ·- ---- -------------- -~--
• ~ M, .l:-

~~,_1 ____ _ 

.,~[ ____ _ 

i 4 1 

·~= · ,., ·---

•! :: 
I r---

·l~J '-'---- ·----- - - -----------

--- -- - -- - ---w---
CQ 

' · 
\ 



• r------- -------
NODAL POINT TYPE R-ORDI~ ATE Z-CRCI~ATE R LCAO CR CISPLACE~ENT Z LCAD CR CISPLACE~ENT TEMPERAT~RE PRESS~RE 

241 0.0 2.130 4.570 c.c o.o o.o o.c 
242 J.O 0.407 3.920 C.C c.o C.C C.C 
243 J.c o.457 3.g2c o.o o.o c.a c.c 1- 244 J.O - --- 0.507 3.S2C C.O 0.0 0.0 C.O 

~,. 245 J.O 0.556 3.920 O.C 0.0 0.0 C.O 

I : ,------ -~: ~ ~ : ~ ---- g: ~ ~: ~ : ~ ~ ~ ~ : ~ g : g g: g ~ : ~ 
t :. 248 o.o 1.718 4.2lg c.c c.o o.o o.o 

- -- ------ --

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

I
'· 249 o.a 1.824 4.246 o.c c.o a.a c.a · I 2 5o · -- -- - o • c 1 • 9 3 1 4 • 2 H: c • c o • o - - -- - - a • c c • c · -- ----- - ----

• · 251 0.0 2.037 4.3C5 C.C 0.0 0.0 C.O 
1· . 2 52 ___ __ o. c 2. 14 4 _____ 4 • ~ 3 3 a. o o. c c. a o. o 

' 

. .. , 253 c.c 2.250 4.3(:2 c.o ----- --------- o.o - -- - c.o c.c 
1, .. 

1 
254 o.o o.407 3.720 c.o o.a a.a o.c 

j·" 255 _______ o.o _____ 0.457 3.720 c.c ________________ c.o o.o o.o 
. .. L. 256 c.o 0.507 3.720 o.o o.o a.c c.c 

• i :: ~~~ ---------~:~ -----~:~6~ ;: ~~~ ~ :~ ---------------------- ~:~ ------- - -- ·- ~:~ ~ :~ -----------,.!, ----- 259 c.c 0.658 3.720 c.c o.o o.o c.o 
I · 260 O.C 1.718 4.CCO 0.0 0.0 0.0 C.C 

·• 261 ____ 0.0 1.824 4.CCC ______ C.C _ ____ _____ 0.0 0.0 0.0 

1 
.• ,

1 

262 o.c 1.931 4.ooo c.o c.o ----- ----- · - --- c.c · ·- --- o.o 

·~» 263 O.C 2.037 4.CGO O.C 0.0 0.0 O.C 
i • 264 0.0 2.144 4.CCC C.C 0.0 0.0 C.O 
tnl 265 0.0 ~.250 4.CCO 0.0 C.O 0.0 0.0 -

ltl ~~ 266 o.c 0.407 3.520 o.o o.o c.o c.c 
'· 267 o.o 0.457 3.520 c.c o.o o.o o.o 
1~ fc) 268 - o.o ·------ o.507 3.520 ... -------- c.c -------- - --------c.o --------- ---------- o.o ---- ---· o.o ·---

e ,~. , 269 o.c o.558 3.520 o.o o.o c.o a.a 
1

1

.-; 0 210 __ _ ____ o.c _____ o.6ce ____ 3.52C ___________ o.o o.o o.o c.o 
~! 271 o.o 0.658 3.520 c.c ------------------- o.o --·---·-- - ·--··"- ---· - o.o -- · --- o.o -- - ---------

. , .. ~ 272 O.C 1.718 3.5CO 0.0 C.O 0.0 0.0 

I= __ 
2
2

7
7

4
3 ______ 

0
o •• 

0
c _____ 1

1 
•• 

9
a2

3
4
1 

_____ 3
3 

•• 
5
5cccc ____________ a

0 
•• oc o.o o.o o.c 

·· · a.o ··- -----·- - ---- -- o.o ---- - o.o -----

.,1"1 _275 o.o 2.037. 3.500 o.o c.o o.o o.o 
~ 276 o.c 2.144 3.500 c.o o.o o.o c.c . , :I . ~i~ --·--·- g:g· ~:!6~ ;:;~~- ---·------ ~:~ ~=g---- ·-·------ ~:g -------- ~:~ ----··-----·- --
~~~-----·---~~~ ·------- ~:~ --------g:~~~- -- -- ~:;~~ ~:~ - ------------- --·- g:~ ------ ~:~ ---- ·--- ~=~ ---·---·----.. , 
i .. I 
l~r-------- - ------·- - ·- · ------------- - -------

•fJ------- ------------. ,_, 
, .. : 

· i~ li----
I ; _ ___ ---

1- : . '~ \ 

j:: !----- --- ----------- -----·--·· --·-·---- --- .. 
· ~ - , 

I,. f---
. ~· I 

•;_~ i 
- -----------·----- --

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

- · ---- ·---- - ---- --· -· ----- ------ --- - -- . ·-·--·- -- -----·- -- ·-·- - ---·-- .:t:---·---
-l:-



NODAL PCI~T TYFE P-CRCI~ATE Z-ORCl~ATE R LOAD OR CISPLACEMENT Z LCAD OR OISPLACE~E~T TE~PERATLRE FRESSURE 
281 o.c 0 .558 3.320 o.o o.o o.o c.c 
2a2 o.o o .eca ~.32C c.c o.o o.o c.o l ~ rr, ------- 283 o.o _______ 0.6 58 3.320 o.c c.o o.o - ------ - o.o - - -----· 

I 2a4 C.C 1.71 8 3.CCO O.C 0.0 C.O C.C .I : t ~ ~ ~ g : g ----- ~ : ~ ~ 1 ~ : ~ ~ ~ ~ : ~ ~ : ~ g : g ~ : g 
• 1 287 0.0 2.037 3.CCO 0.0 - --··--·- C.O ·-·-- --- --··- -- - C.O 0.0 ----- ----

• ·! 28~ O.C 2.144 3.CCC C.O 0.0 0.0 C.C 

:~ ------ ~~~ ~:~ ~:~6~ ~:i;g ~:~ ~:~ ~:~ ~:~ ---··-- ---
•. , 291 o. c 0. 457 3.120 o .o o.o o.c c.c 

· 292 o.o ___ ___ 0.507 ____ 3.12C c.c _________ _ c.o _________ ------·---- o.o c.o ___________ _ 
llo I ., I' 2 9 3 0. 0 0. 55 8 3. 12 0 c. 0 0. 0 0. 0 0 • 0 
~ 294 C.C 0.608 3.120 0.0 0.0 . C.C C.C 

l
''f 295 _ _ ___ o.o ____ 0.658 3.120 o.c o.o o.o o.o 
'1 296 0.0 1.718 2.5CO C.C .. --------------·-·-- C.O 0.0 - ··- --· - 0.0 ----------

~~·! 291 O.C 1.824 2.5CO 0.0 0.0 C.C 0.0 

'I: r-------- ~:~ -g:~ --- -i:6~~ ~: ;~g ~:~ ---------------- -- g:g _______ --· _ _ g:g ______ ~ :~ __ _ 
• "' ! 300 o.o 2.144 2.500 o.o c.o o.o o.o 

·I 301 O.C 2.250 2.500 0.0 0.0 0.0 C.O j"l 302 ________ o.o - -----0.407 ---· 2.'>2C c.c -------- -·-------·o.o --------- o.o ----- o.o 

t, 1 303 o.o o.457 2.no c.o c.o o.o o.o , I 304 __ __ _ __ o.c . o.so7 _____ 2.920 o.o o.o o.o c.c 
~ 305 o.o o.558 2.s2o ·- --- ------- c.c ·----- - -------·-· a.o · - --- - - ----------··- o.o ----- ·- a.o 

t n 306 O.Q 0.608 2.920 C.C CoO Q.Q O.Q 
-- - --- 307 o.o __________ 0.658 2.920 o.c o.o c.c o.o 

" 308 0. C 1. 718 2.CCC C.C -·· -·· -·--· - ·- ------ 0 .o -· ·---·- .. -- ····--····- 0.0 . ----- C .c - -----·-----

··~~r 1_ iH --- -·-~:~ i:~H --- i:~~~ ----·-·-------·- ~:~ - - ---------- --- ~:g --------·-- --- g:g --------~:~ ---
1
1- ,..!.. 3:.2 O.C 2.144 2.CCC C.C 0.0 0.0 C.O 

y - 3:.3 0.0 2.250 2.CCO 0.0 C.O 0.0 0.0 .1·· 3:4 - o.c o.4a7 ··----- 2.720 ·------- o.o -·- ··----- --:--- - --- o.o ···-·-··· c.a ···· - ··· · c.o ·-
1 • . 3.5 0.0 0.457 2.120 0.0 0.0 0.0 c.o In! 3~6 --· ·-·- 0.0 0.507 2.720 C.Q Q.Q 0.0 0.0 .,:, i ~ ~ ~:~ g:~~: ~:;~~ ··------ ---- -·- g:g·-------------g:g ·· ----·-- ~:~ ------~:~ --------- -
1

21 _ __ __ _ 319 _ _______ ().0 ______ 0.658 _ ___ 2.720 c.c o . o o.o o.o 

I
.;- 320 o.o 1.11a :;..sao ---- -- ------- o.o -------------· a.o -·· ----- -· c.o --··-- -- -- o.-o 

, .. l 

I ~!---------- ·· ······--- -- - ---------- ----· -- ·· --- .... -. -· . 
• I· I 

1: : ~--------- -·· -·-· 
•l·· i 
j> ., .. --- · --· -·-· 

~~-- --,., . 
··-. \ I:: 1------·--- -- --------- --- - - ------ -----. ·---
•iJ---·· .. 
• i'i 

· -- -~· . .. ----.-------- ·-- ----- --- -· - ----- .. ---- ---- ---- --- -· .. ~ -- - -- -- -- --. ---- --- . -. -- --r--- -------... 
:IV ...... 
........ 
.t-

- -· · · - ··-- -·-. ·-- -- -- - --·- - ·-·-- ---- ...t:"--- - -



• ~-~0-:L- :OI"T - - ·- - TYPE -- R-~R :INATE. - -~-;R~ ~ N A TE R LO-' ':l OR DISPLACEI'EI\T Z L-~~~ ;; I:IS PLHEfi Ef\T 
C. ::I 
c.o 
c.o 
o.o 
o.o 

321 0.0 1.624 1.5CO O.C 
I 322 O.C 1.931 1.5 CO 0.0 

I 323 o.o 2.03 7 1.5CC o.c 
( ---- 324 ----0.0 2.14 4 ---- l.~CO C.C 

lj 'I 325 o.c 2.250 1.5CO o.o 

,I:LI ___ _ ~u ------ ~:~ ----- g:Ui _____ t~H ~:~ 

l
. 329 o.c 0.55 8 2.520 o.o . r 3 3 o o • o --- - --- o • 6 o a z • ~ 2 c c. c · ··! 331 o.o 0.658 2.5 20 c.o 

1
· 1 332 O.C 1.718 1.CCO 0. 0 
.,1 333 -----0.0 1.824--· l.CCO O.C - -----· 1: .. I 3 3 4 o. o 1. 9 3 1 1 • c c a c. c 

.. - - - ---- -·· - ·-- o •. o 
o.o 
c.c 
o.o 
o.o 
o.o 
0 .o 
o.o 
c.o 
o.o 1 ·,~--- 335 0.0 _____ 2.037 ________ 1.CCO 0.0 

·· 336 • ,· C.C 2.1 44 l.CCC C.O 0.0 

'i::L ___ ;;~ ---- - - ~:~ -------~:~~~ -------~:;;~ ~:~ ·--- ---------·-- ~:~ 
1''1 339 c.c 0.457 2.320 o.o o.o 

II ' 340 o.c 0. 507 2.320 c.c o.o 

!:: ~:; -----~:~ · -----g:~~: ----- ~:~~~ ~:~ -· ·--_,_ ---- -------- ~:~ 
., ~ - 3 4 3 0 • 0 0 • 6 58 2. 3 2 c 0. c ----- -- -. -

• 344 o.o 1.718 0.5CO c,c 
o.o 
c.o i ~ 3-45 --·---- 0.0 -·----1.824 ·--- 0. 5CO ------ --- -- 0.0 0.0 

·, ~ 346 c.c 4 .931 C.5CC o.c o.o 
:~--- - ~:~ ~:~ ----~:~!! ~:;~~ ~:~ - ---- ---------- ~:~ 

• ·»! 349 o.c 2.250 c.sco o.o o.o 
i"L----- 35o __ ___ o.o ____ o.4o7 ____ 2.12c _ c.o ___ __ ___ __ _______ o.o 

• ,- ,, ~ 351 o.o 0.457 2.120 o.o c.o 

1

- .L 352 c.c 0.507 2.120 o.o o.o 
~ ~ 353 o.o 0.558 2.120 c.c o.o 

TE~PER~TUI<E 
o.o 
c.o 
o.o 
o.o 
c.c 
o.c 
o.c 
c.c 
c.c 

PRESSURE 
o.o 
c.c 
c.o 
c.o 
c.o 
c.c 
o.o 
c.o 
c.c 

o.o c .o -· --- ·- ·--- --- -
o.o 0.0 
c.o 
0 .o ------ --- c.o 

o.o 
o.o 0.0 

c.o 
o.o 
o.o 
c.o 
c.o 
o.o 
o.o 
o.c 
o.o 
o.o 
c.o 
o.o 
o.o 
c.o 
c.o 
o.o 
o.o 
c.o 
o.o 
o.o 

o.o 
- c. c 

0.0 
c.c -- - ---- -- c • c 
c.o 
o.o 
c.c 
o.o 
o.o - ·----- c.o 
c.c 
o.o 

----- o.c 

------- ---

• :r-' - -;;; -- -- ~:~ -----~:~~~----- ~:g~ ~:~ ----- ----- ----------- ~:~ 

! : --- ~;* ------t~g- ~:~~: ~:~ -----~- ~:g g:g -----------
.1 ~ 358 2.CO 1.931 o.o o.o o.o 

o.o 
o.o 

--- o.c 

c.c 
c.o 
o.o 
c.c 
o.o 
o.o 
c.o 
c.c 
o.o 
c.o 
c.o 
c.o 

• 359 z.co 2.037 o.o o.o o.o ·I 360 ____ 2. oo ____ 2 ~ 14_4 _______ c. o _ .. _ -· -----·- -- c. c --- -- - ·-- - ----·----- -------- -- o. o .... - ----- --

8 1 ~! 
I • I '· :------- -- -- ----

. : i 1::-:----· 
•H 

l: r-· - --
• :·-

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

• :~ 1 

.1::1 
: ·I 
l~ r-----•. - ; 

- --- · ·--------- --------- . - -

\ 

t.l . ...._ __ ..:.._ _____________________ . ..... . --·- ,. , ___ -- - -- .. ·----·---·-· - -- -----

c.c 
o.o 
o.o 

,.. 
·--- ---- - -.. ~----

"" 



• r--:~::~~~~r ~: .~i-~~CR~~;;~~ Z-OH ~~~TE ---~--LO:~ -~: C~~SPLAC~-MEN-;-~-LC~~-OR~~~~LACE~~NT ~E~~-~R-~~-~RE PRE~=~RE 
l~ 362 O. o) 0.407 1.920 C.C C.O 0.0 C.O 

~....._ ____ 3(:3 _____ o. ·J ____ 0.457 ____ 1.920 o.c _ ______ c.o __________ c.o c.c ___ ______ _ 
364 c. o o.5c7 1.~2c o.c o.o c.c · c.c 

• ·, 365 0.•) 0.558 1.920 c.c c.o o.o o.o .,r- m ___ u ~--~-~-nu Ul~ n __ -------~ --- i~~ --:~ ~- -- ~~~ m ________ _ 
• 

' ~- 3 7 0 0. c 0. 50 7 1 0 7 2 0 c. 0 0. 0 c. 0 c. c 
l·j 371 0.0 0.558 1.72C C.C 0.0 0.0 C.O 

1 >
1

---- --- ~i~ -----~:g -- ----- g:~~~ ---- i: ~~g g:~ -- -------------- g:g -------- ~:g ~ :g ---- ___ -----
., .. 374. C.C 0.407 1.52C C.C 0.0 C.C C.C ,::t= ~~~ g:~ g:;g; i:;~~ ~:~ ----------- --- --- ~:g ~:g g:g --------------
• .. 377 o.c 0.558 1.520 o.c c.o o.o c.c 

" ______ 378 __ ____ 0.0 ______ 0.608 ___ 1.52C C.C ________ --------- 0.0 ------ ____ ___ .. ________ 0.0 _____ 0.0 _ --- - -----
~ 379 o.o 0.658 1.520 o.c c.o o.o 0.0 

• : :~-- ~:~ - g:~ g::~~ ~:~~g ------------ g:g -------------- ~:g -------------- g:g g:g 
1 · l 3 a 2 o • o o . 5o 1 1 . 3 2 a c . c o • o o . o -- --·-- - o • o --- -- -

--~ ~ 383 o.o o.S58 1.32o o.o o.o c.o c.o 

•

1

.::1- H~ ------ ~:~ ----tH~----~:Hg - ------- g:~ ----------------- ~:~ ---------- ------ ~:~ t~ --- ------ -- ------
~~ 387 o.c 0.457 1.120 o .o o.o o.o c.c • . :1 --- i~~ g:g ------·- g:;~; · ---- ---- --- ~:i~~ ~:g -------------------- --·· g:g ·---- ----- --- ---- g:g ---------· ~:g --- -------- ,_ __ _ 

• : ,~------ ~:~ ----- g:g ----g:~;: ~: gg --- ----- g:g -- ----- ----------g:g ---- --- -- ----- -- g:g -------- ~:g -------------
~ ..L 392 o.o 0.407 0.920 c.c c.o o.o o.o 

: ~ ~~! ------ -g:~- ----g:~~~---- g:~;g g:g --- ------------~---- g:g____ ____ -- -··- ~:g ~:~ ----------
··»1 · 395 o.o o.558 o.no c.o o.o o.o o.o 

' ul 396 CoO 0._608 _ __ Oo920 0.0 0.0 . O.C CoO 
•: 39i-----o.c· o.658 c.920 _____ o.o o.o --------------- o.o-----c.o __ _ 

r­
-e • ___ CT Hoi E~ 0.001 80 ______ __i-11[1::_!~-~-~ F __ ~C_C ES= 391 

r I •• 
~ . .. 

• :-' 
200.7595 201.4814 
202.4364 202.6639 

I~ I 200.7513 2C1.4772 
202.4377 2C2.t654 •··· 200.7567 201.47(:6 : .. I 202.4242 202.6512 I, ____ _______ 
200.67E6 2C1.3S85 . ::~ i 201.0583 2C0.7816 

1 .. I 225.9036 219.7702 I-----

•i:: 230.15~5 2~9.5CC2 
237.2275 273.170~ 

------- ··- 390.5801 241.3029 
,~ 455.0376 455.1113 

· i ~; 432.1370 4(:2.7385 , , i 
":\.el! "'"'" ....... .. I'\, I 

---- ·2 o 2. c 4 t e 
202.723f 
202.C412 
202.7254 
202.0409 
202.7124 
201.~H4 

2C0;3!!32 
238.8772 
2e4.~~39 

304.~~10 
280.9524 
443.et49 
483.6 -~q~ 
,~,., I "\ 1""1 .t'\ 

TillE= 0.00833 

.. - .TEMPERATt.:RES --··----­

• ••••••••••• 
20?.4458 2C2.6740 202.7339 
2CC.7570 2C1.4H2 202.C401 
202.4393 202.(:672 202.7272 
2C0.7564 201.4750 202.0379 
202.4391 2C2.(:671 202.7210 
200.7704 201.5015 202.0837 
202.4C40 202.6794 202.8053 
208.6357 216.5C27 223.1301 
255.3183 2f~. 3054 280.9813 
307.1052 326.1(:77 ------ 342.4253 
332.0469 356.1406 377.1851 
315.663(: 34t.231~ 373.2356 
243.3428 284.8~50 321.3225 
494.7505 4~6.1960 487.3569 
J • .J I. , ~"I ''" 

..,,.,. ,,., 
"'"""' 

--- ___ ___,..__ 

200.7570 201.4758 - 202.0388 \iii"' 
202.4380 202.6659 202.7258CD. 
2C0.757C 201.4764 202.0401 . 
202.4352 202.6625 -- ·--- 202.722/t --
200.7552 201.4691 202.0288 
2C2. 4817 202.7143 202.7653 
201.1857 201.248t 2C 1. 2115 --
228.5427 232.7599 235.8053 
290.476(: 286.5E96 272.2559 
350.4890 345.918t 329.8550 - -
395.1804 405.8489 405.0625 
397.1072 420.1826 442.8730 
353.5CC7 382.C61C 407.4688 
244.1418 285.9H8 322.6089 
1:1 L 1'\t..,n 1: 'IL "'7n.&:L c: 



,r--
1 

., t'-J. j j / '1 :> t t.Jc n v . ' co.c ; "to t.. Ol • 7 "1"'11C: .JL • •JJV .t. J fJ•_._, . , .,, . , .. ..;. -.~ .. .... ..... , . ., ... _ ....... 

52 8 .8535 ~lf.0 7 98 6 14 . 7461 63 3 .13C 9 619.3154 611.0410 601.6518 597.791C 594.29 7 4 -~; 
588.0869 2fl.55E6 3 19 .7 C9 2 37C.S4C1 416.4C5C 457.4485 494.7566 650.4~53 643.0105 
636 . 6958 629.4246 62 2 .2456 61 3. 94 4 ~ 261.4722 319.6987 370 . 9850 416.5Cf3 457.6106 
494.9717 649.8635 65 0. 4468 64 8. 8206 646.230 7 642.365 5 6 36 . 9341 261.4€0 ~ 319.6958 '. 370.8875 416.5085 4 57.6C42 494.9595 649.4441 649 . 1797 649.205 6 648.9866 648.4792 
647.5913 261.4802 319.6941 370.eS53 4lt.sc~q 457.6025 494.9sqo 649.4270 c4q.oes4 --------

: 648.7327 648 . 522C 648.3965 648.297 6 2f1.4797 319.6941 370 . €867 416.5C68 457.6023 
' 

494.9595 ____ 649.5076 649.1S7C 649.8 923 648.5874 648.3113 648.0713 261.4€05 319.695 3 
370.8865 416.5063 457.C030 494 .~5 g 2 64~.5176 649.2C01 649.0178 648 . 7917 648.5823 ----~. 

J 648.39C9 261.48CC 319.6960 370 . 8 9 11 4lt.5C88 457.6057 494.Sfl2 649.6011 649.4307 

1
----- 649.2716 649.1375 649.Cl12 649.898 4 261.4812 319.6956 370.9855 416.5059 it57.60 3 9 

494.9612 649.5964 649.4172 649.2527 64S.1C42 648.9712 648.8525 261.4810 319.6965 
370.8894 416.5098 457.60 60 494.9619 649.5898 649.4089 649.2434 649.0942 648.9617 

[____ _ _ ___ 648.8435 ___ _ 261.4795 _ ___ 319.6917 370.8845 4l6.5C54 457.6016 494.9590 649.5EH 649.4070 
649.2407 649.0920 648.9600 64e.B42C 2fl . 4802 319.6900 370.8896 416.5066 457 . 6030 
494.9600 649.5867 649.4043 649.2388 61t9.0891 61t8.9548 648.8367 261.4805 319 . 6960 

i: 
370.8884 416.5C93 457.6067 494.9624 649.5874 649.4048 649.2371 649 . 0867 64€.9536 .• 
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j · ! 329 0.557 5 2.52CC 4lt:.5C88 
, r-- · 330 0.6075 2.520C 457.6045 

•. : 331 0.6575 2.520( 494.9617 
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1 1 1 8 2 1 o.o 20 1.1 18 c.o . 
2 2 8 9 3 1 0 . 0 2Cl . 76 l C.O 

r-;---- 3 -- 3 9 1 0 4 l___ c • c 2 c 2 • 2 4 2 c • 0 
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56 sc 1 c.o ~ct.cee c.o 
57 51 1 o.o ~01.741 c.c 
58 52 1 0.0 2C2.238 C.O 
59 53 1 O.C 2C2.571 C.O 
60 54 1 0.0 ~C2.741 C.C 
62 56 ___ l_ ______ o.o 201.121 c.c 
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El l J K l ~ATERIAL ANGLE TE~PERATURE PRESSURE 
81 e8 li7 98 98 1 o.o 389.342 c.o 
82 e8 98 S9 89 1 C.O 376.830 C.O 

99 ·~83 ri 84 -
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109 98 1 ----· c.c 424.715 c.o 
110 99 1 C.O lt3C.265 C.C 
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127 115 1 o.o 338.111 c.o 
128 116 ____ _ l ____ c.o 368.593 _______ c.c 
129 117 1 o.o 395.691 c.o 
130 130 1 o.o 427.552 o.o 
118 11s ___ 1 _____ o. o _ __ _ "2 9. s c; e c. o 
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133 120 1 c.o 489.860 _____ __ o.c _____ __ _ ________________ .. ___ ______________ _ 
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135 122 1 u.O 511.646 CoO 
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121 125 138 139 126 1 c.c ~C7.9C4 

122 126 139 140 127 1 o.o ~4~.480 

::...r--_123 127 140 141 128 ______ 1 o.o 375.033 
· I 124 12fl 141 142 129 1 c.c 403.152 
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·~135 138 152 153 139 -- - ------ 1 -------- o.c ~25.7H: 

., ~ 136 139 153 154 140 1 c.o 367.605 
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' 144 144 159 145 145 -- ----1 c.c 504.160 'L 145 
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El I J K l ,ATERIAL ANGLE TE~PERATUR E PRESS~RE 
161 159 176 1~0 160 1 0.0 5~3.294 C.O 
162 160 176 161 161 1 c.c 56 6. €80 c.o 

• r-1'-- 163 161 176 177 177 ____ 1 ______ 0.0 ~<; e. CC7 C.C 
. · ~ 164 161 177 178 162 1 c.o 561.278 c.c 

•: . 165 162 178 179 163 1 c.o 582.642 c.o 
.

1

. _ 166 163 179 180 164 1 ____ c.o 5€3.348 a~c 

. 167 164 180 181 165 1 o.o 580.746 c.c 
• . 168 166 182 183 167 1 o.o 291.103 c.o 

J· L__ 169 167 183 184 168 _ __ 1 o.o ~4~.216 c.c 

I
.; 170 168 184 185 169 1 o.o 394.981 c.c • ·i 171 1~9 185 1€6 170 1 o.o 438.~58 c.o 

I
. 172 170 186 187 171 1 o.o 478.171 c.c 
. 1 173 115 188 176 176 1 C.C ~30.549 C.C 

t · I 174 176 1s8 111 111 1 o.o 622.95e c.o 

1
1 "~ 175 177 188 189 1S9 ______ 1 ___ ___ C.O l:36.87'- C.O 
··, 176 177 189 190 178 1 0.0 ~23.15C C.O 

. . .. , 177 178 190 191 179 1 o.o l:16.441 c.o .. L na 179 1'91 1n 18o _____ 1 _____ o.0 610.939 c.o 
·I 179 180 192 193 181 1 0.0 l:C4.644 C.C 

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

·---------- ---

" _181 183 195 196 184 1 o.o 345.281 c.o 
t '-~ 180 182 194 195 183 1 0.0 290.607 c.c 

.. 182 184 196 197 185 ·---1 o.o 393.659 -· ----- o.o ·------·---------·-- ··-·- ------ ·----- ·---

••• , 183 185 197198 186 1 o.o 436.992 o.c 

1' ~, 184 186 198 1'>9 187 ______ 1 o.o 476.197 . __ . _____ .c.o 
~~ 185 1E8 2CO 2Cl 189 1 0.0 648.439 C.O 

.,., ,, 186 189 201 202 190 1 o.o 644.743 c.o 

~=~ ~:~ ~~~ ~~; ~~! i~~ ---- i----- ... ~:~ ~;;:~~! . ~:g ------- ·-----·------·- ·- .. -·-·- -· .. ________ .. ___ ------·--·-
•'1~ : 189 192 204 205 193 1 c.o ~28.872 c.c 

,; 190 194 206 201 195 _____ 1 _ ____ o.o 290.584 .. ______ c.c 
x~- 191 195 207 208 196 1 0.0 345.289 C.O 

, ·•: 192 196 208 209 1Ci7 1 o.c 393.697 c.o 

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

I ~ti~! i~~ ~~~ ~t~ i:: ·--- ~ g:~ :~~:~~~ ~:~ -·--.. -·--·------·------·- --··-· · --·-·- -- .. -- ----- ·-·-----~ 
t r. 195 2CO 212 213 201 1 0.0 649.733 C.C ;t1 

'" 196 201 213 214 202 1 o.o ~49.413 ______ c.o ________________ ____ .. ____ ____________ l:::.". ____ _ 
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,---
1 EL I J K L ~ATERIAL ANGL E ! 201 207 219 220 2C8 1 0.0 

:. i 202 208 220 221 209 1 o.o ...__ I 
• ;-r-- 203 209 221 222 210 1 o.o 

, I 204 210 222 223 211 1 0.0 

TE~PERA TURE 

. ,,; 205212224225213 1 o.o I ~-- 206 213 225 226 214 ______ L ____ o.o _____ _ 
, . , 207 214 226 227 215 1 o.c 

3it5.29l 
393.l:CJ7 
437.C55 
47l:.2e1 
{:49.279 
{:49.046 
{:48.862 
646.!:94 
6t,8.188 
290.587 

PRESSURE 
c.o 
c.o 
c.c 
c.c 
c.c 
c.o 
c.c 
c.c 
c.o 
c.o 
c.c 
c.o 
c.c 
c.o 
c.c 

. , ' 208 215 227 228 216 1 o.o 
I· ___ 2o9 216 228 229 211 1 _______ o.o 

I. 210 218 230 231 219 1 o.o 
• . 211 219 231 232 220 1 o.c 

,., __ __ 212 220 232 233 221 ___ 1 _____ o.o 

1 , 213 221 233 234 222 1 · o.o 
1 :··1 214 222 234 235 223 1 c.c 

1 ·L __ 21s 224 236 237 225 _ ___ 1__ o.o 
i ., ' 2 16 2 2 5 2 3 7 ~ 3 8 2 2 6 1 0. 0 

. ... , 217 226 238 239 227 1 c.o 
., ; 218 227 239 240 228 ____ 1 - ---- 0 .o 
"lr- -·· 219 228 240 241 229 1 o.o 

• " zzo 230 242 243 231 1 c.o 
.. , 221 231 243 244 232 1 c.c 

l!:i~~~ ~;~ ~:~ ~:~ ~;~ -- - ~ ~:~ 
, ,. ~_224 234 246 247 235 ___ 1 o.o 

·~ =~- ~~~ ~~~ ~:: ~~~ ~~~ ~ ~:~ lh _227 238 250 2 51 239 1 c.o 
, . 228 239 251 252 240 · - ----- f -- ----- o .a 

t ~ ~ ~ 229 240 2s2 ~ s3 241 1 o.o 
,,. ; _ _ 230 242 254 255 243 ____ 1 ______ _ G.C 
J" ' 231243 255 256 244 1 o.o 

t ,-~· 232 244 2?6 257 245 1 o.o 

I. 233 245 257 258 246 1 o.o 
· 234 246 258 259 247·---- t'-----o.o 

•, ~! 235 248 260 261 249 1 o.o 
j ul--- 236 24<J 261 Zt:2 250 1 0.0 
~, 237 250 262 263 251----f---c.o 

., ~ i 238 251 263 264 252 1 0 .o 
> ~239 252 264 265 253 1 0 .o tl:! -240 - 254 266 267 --255 1------ o.o 

i:::--- -- ------- ----------------------

345.290 
393.696 
437.054 
47{:.281 
649.299 
{:48.972 
{:48.684 
t48.452 
61,8.267 
290.587 
345.291 
393.697 
437.054 
4H.281 
64<.i.371 
649.092 
648.822 
648.568 

c.o 
c.c 
c.c 
c.o 
o.o 
c.o 
c.o 

-· c .o 
.c.o 
c.o 
c.o 
c.c 
c.c 

648.339 o.o 
290.588 c.o 
345.2<J2 c.o 
3<J3.698 o.o 
437.056 c .o 
476.282 c.o 
649.452 c.c 
649.247 o.o 

.. --~ 

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

·---- -- --------· -----------------.. ----.. - --·--- ------- --·---·---- --- ·------649.056 c.o 
{:48.881 c.o 
648.721 o.o 290.588 - c.o - -·---- - -- ______ .. ____ _ 

~ 
- _,.__ -- - - ----

~ ~ I 

I:. 1-------~------------------------- ____ _ _ 
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• ,---- .. 

I EL 
241 

-~ 1 242 
L '>- . 243 
r~ 244 

•

1

. I 245 
• 246 

. ~-- 247 

• · I 248 ' ' I· ~ 249 
1 .. -- 250 

. ,. ! 251 
,. :,___ 252 
,. : 253 •··! 254 

1 
.. i - 255 
··I 256 .,i .. , 257 
.. '-- 258 
·· I 259 e ··I 260 

t J L ~~TERI~L ANGLE TE~PERATURE PRESSURE 
256 1 o.c 345.292 c.o 
257 1 C.C 3S3.E:S8 C.O 
258 ----- 1 ______ o.o '<37.056 c.c 
259 1 o.o '<7 6.283 c.o 
261 1 0.0 E:'o'i.511 C.C 
262 ____ l ________ o.o 6'o'i. 344 c.c 
263 1 o.o 61,9.193 c.c 
264 1 o.o 649.05 6 c.o 
265 1 . o.c 6'<8.93 3 c.c 
267 1 o.o 290.588 c.c 
268 1 o.o 345 .292 c.o 
2 6 9 _____ 1 _____ c. o 3., 3. e 9 8 c. o 
270 1 o.o '<37.056 c.c 
271 1 o.o 47t.2 83 c.c 
273 __ 1 o.o 61,9.503 o.o 
274 1 c.o 649.3 31 c.c 
275 1 o.o 649.174 c.o 
276 _____ 1 _____ o.o 649.033 c.o 
271 1 c.o 648.907 c.o 
279 1 o.o 290.587 c.o 

.. j 261 
· .. :·- 262 

255 267 
256 268 
257 269 
258 270 
260 272 
261 273 
262 274 
263 275 
264 276 
266 278 
267 279 
268 280 
269 281 
270 282 
272 284 
273 285 
274 286 
275 287 
276 288 
278 290 
279 291 
280 292 
281 293 
282 294 
28'< 296 
285 297 
286 298 
287 2S9 
288 300 
290 302 
291 303 
292 304 
293 305 
294 306 
296 308 
297 309 
298 310 
299 Jll 
300 312 
302- 314 

K 
2E:8 
269 
270 
271 
273 
274 
275 
27t: 
277 
279 
280 
281 
282 
283 
285 
286 
287 
2E8 
289 
291 
292 
2'13 
294 
2'15 
2'>1 
298 
299 
3CO 
301 
303 
304 
305 
306 
307 
309 
310 
311 
312 
313 
315 

280 _____ 1_ o.o 345.291 o.o -------- ----------- ·-------- .. --- ------------------------

•i ~ l 263 ,, ! 264 

:' ~ 265 
. i" ' 266 

1" ~ 267 
1~,- -- 268 

· ~ ~· 269 
1 ~ 1 _ _ 270 

~ 1 211 
•i ·l 272 

! . : 273 
I":- 274 

.i fti 275 

1 "~276 
'~ i 277 •·-! 278 ,.1 279 
, .. l--2ao 

• :·! 
~~ ~---

281 1 o.o 3'13.697 c.o 
282 1 o.o 437.056 c.c 
283 _____ 1 _____ 0 .o 476.282 ------- c.o 
285 1 c.o 649.499 c.o 
286 1 o.o 649.325 c.o 
287 1 o.o 61,9.167 c.o 

. ·--- --··- ·--
288 1 c.c 649.027 c.o 
289 1 o.o 648.902 c.o 
291 1 o.o 290.587 ----- c.c 
292 1 o.o 345.291 o.o 
293 1 c.o 393.691 c.o 
294 1 0.0 437.054 c.c 
295 - --1----o.o 476.281 c.o - -·-·---
297 1 c.o 649.497 c.o 
298 1 c.c 64~.323 o.c 
299 1 ·o.o ___ 649.165 ----- c.o----------
300 1 0.0 649.C24 C.O 
301 1 0.0 64S.E9S 0.0 
303 ----'i -,----- 0 ~- 0----- 290.589 . --------- c. 0 ---- - --

•!:! 
I= r----------- --------------- ------------------------------

• : - ~ 
j .. : 
i"" ; ·------------·- ·---·---------------- -·-·- --·- -·- ··--·- -· -- .. 

• ;::1 
' ,---- ---· .. __ .'\ . . ': ; 
' ' \ 

.1 :.[----------------- --- -----------. -------- -------- . -
1- L 
I ··; •.. ; 

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

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

--·-- -· -- ·- --·- .... 
.-

------------------~- ---
;:" 

·-- ... '-~!~ . ~-
sa 



,-----

El I J 

• 28 1 303 315 
28 2 304 316 

'' 2 83 305 317 
- ,-.-- 28 4 306 318 
e ,, : 285 308 320 

I .. '- 28 6 309 321 
. ! 287 310 32 2 

e :.; 288 311 323 

1
·;-- 289 312 :324 
'' 290 314 32b 

•
1

• . 291 315 327 
I. I 292 316 328 
, , ; 293 317 329 

• ·.: 29 4 318 330 

1 
.. L 295 320 332 

, ·· ; 296 321 333 
. , .. , 297 322 334 

! ~i 298 323 335 

1

, ;- --299 324 336 
• . : 300 326 338 

1- 1 301 327 339 
1 .. r - 302 328 340 

e ,x ! 303 329 341 
l·i 304 330 342 
!= 17\- 305 332 344 

o :~ k!, 306 333 345 
! ,. :a. 307 334 346 
:~~ 308 335 347 .,p : 309 336 348 
'• 310 338 350 1-:- 311 339 '351 

• . : 312 340 352 
l ·i _ _ 313 341 353 I·! 314 342 354 

• i ~ ! 315 3 4 4 3 56 
: •; 316 345 357 

K l ~ ATERlA L ANGLE T E~ P ERAT~RE P RES S ~RE 
316 304 1 o.c 34 5 . 293 c.o 
317 30 5 1 o.o 3 93.~98 c.c 
31 8 306 ____ 1 _____ 0 .0 43 7. C5t C. O 
319 307 1 c. c 476 .283 c.c 
321 309 l o. c t49.4 96 c.o 
32 2 310 __ ___ L _______ o.o t4 '1. 321 c. c 
323 311 1 c.o t4'1.1 63 c.o 
324 312 1 0.0 t4 9.C21 C.C 
325 3 13 1 c.o 648. 895 c.c 
327 315 1 c.a 29C .58 8 c.o 
328 316 1 c.o 345 . 29 2 c.c 
329 317 ______ 1 ________ o.o 3'13 . 698 c.o 
330 318 1 0 . 0 437.C57 C.O 
3 3 1 319 1 c.c 47t.284 c.o 
3 3 3 3 2 1 1 . ------ . c • 0 6 4 c; • 4" 7 c • 0 
334 322 1 c.o 649.32 3 c.o 
335 323 1 c.c 64<;.165 c.o 
3 3 6 3 2 4 ------ - -- 1 --- 0 • 0 t4 9 • c 2 3 c • c 
337 325 1 o.o 648.8 98 c.a 
339 327 1 o. o 290 . 588 o.o 
340 328 _____ l _____ c.o 345.292 c.c 
341 329 1 o.o 393.698 c.o 
342 330 1 c.o 437.057 c.o 
343 331 ____ l ___ _ o. o 47t.2 S3 c.o --------------------------
345 333 1 c.o 64'1.4 9 7 c.c 
346 334 1 o.o t49 . 324 c.o 
3 4 7 3 3 5 1 -------- --- c • 0 6 4 c; • 16 7 c • 0 
348 336 1 0.0 t49 . C26 C.O 
349 337 ~ c.o 648.900 c.o 
3 5 1 33 9 . ------ 1 ______ 0 • 0 2 9 c • 58 8 c • 0 
352 340 1 c.c 345.292 c.c 
353 341 1 o.o 393.698 c.o 
35· 342 ____ 1 o.o _____ 437.056 c.o 
355 343 1 o.o 476.282 ---------- c.o · - - ----- -··--------- ... ------- ------------------------------- - -

357 345 1 o.o 649.488 c.o . 
3 58 346 1 o.o 649.311 c.o 

l ~ r-·317 - 346 358 . ,:.! 318 347 359 

359 347- --1 c."o __ ____ 641i.15l -- -- - -- c.o --- - - --------------------- - ______ .. __ --------- ---------------------------
360 348 1 0.0 641i.C09 C.O 

~ I 319 348 360 
.. , 320 . 35C 362 

361 349 1 o.o 648.883 c.o 
3 f:3 --3 5 c----c --- - --c. 0 290.58 9 0. a --- ----- -------------- -----------------

•' · ' i n : . 
I· ~------- -- -------· -- -- - ----·--- - - - - - - ----- - . --

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

• j· l 
!::1- ­

• ::: 
1- j------- ------ -.-----
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• • j 
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~-- EL I J K L .. .I!TERIAL ANGLE TE"'PERATURE PRESSURE I 321 351 363 364 352 1 c.c 345.292 c.o 

r
, :r__ _j~~ ;;~ ;~~ ;~~ ;;~ ----- ~ ------- g :g ~~~: ~~~ ~: ~ 

324 ]54 36S 367 355 1 0.0 476.283 C.O 
I 325 362 369 369 363 1 o.c 29C.589 c.c 

.. r H~ iH ~n H! Hi t----- -g:g !H:~H g:g 
J·l __ 329 366 372 373 367 ______ _ 1_ C.C 4H.283 C.C 
!· : 330 368 374 375 369 1 0.0 2S0.588 C.O 

1

' 1 331 . 369 375 376 370 1 o.o 345.292 c.o 
•

1 332 370 37S 377 371 ~ C.C 3S3.698 C.O 
··!- 333 371 377 378 372 1 0.0 lo?7.C55 C.C 

•' i 331o 372 378 379 373 1 o.o lo76.282 o.o 
., 335 374 380 381 375 _______ 1 _____ 0.0 2S:C.586 C.C 
::r·-- ~;~ ;~! ;:~ ;:; ;~~ ~ ~:~ ~~;:~;~ ~:~ -------------------------

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

.I 
I 
I 

--------___ ____, 

________ __J 

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

" ; __ 338 377 383 384 378 ___ 1 ______ c .o 437.053 c.a --- ------------------ ___________________________________________ ___ ---~ 
~, 339 378 384 385 379 1 o.c lo76.281 c.c 
" 340 380 386 387 381 1 o.o 290.586 c.c 

::r- ;:~ ;:~ ;:~ ;~~ ;~; ----~----~:~ ~~;:~~~ ~:~ --------------------------------
~ 1 343 383 389 390 384 1 0.0 lo37.C52 C.O 
"i----344 384 390 391 385 ____ 1 o.o _______ 41e.279 _______ .c.o 
"I 345 386 392 393 387 1 o.a 290.591 c.c 
"i 346 387 393 394 388 1 o.o 345.295 c.c 
··! 347 388 394 395 389 1 o.o 393.699 c.a 
-~~ - 348 389 395 396 390 --- ~ -------- c.o 437.055 c.o 

=~~49 390 396 397 391 ------~-------~--- ~ 41e.280 c.c 

.- , ································································· 
I
• ~ +THE I'AXH'l.M NCCE CIFFEPENCE CF fi'7\oCCl:R~ AT ELEMENT N 112.* 

, :: I --******** ******** **** • ** ** .-• .-.-• .-. ** ~*** • • -4-- ,. -. • •.,. ***** ** ******** ---
1~~----- -- - -- --·- -------------------------·-------'-------· --- ---------- ------- _________ , -, 

I "L***** 
• Tli'E REMA[NING, 105 SECO~CS~--------,., -..... .... ------------ -· 
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I ·I 
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MAT E RI ~L = 1 ~C. OF TEMPERAT~R E S AT ~r iCr PRCPERTlES ~RE SPECIFIED = 1 
~A SS CE NSITY = 0.0 PCRO SIT Y = C.O 
A~ISO T ROPY P~RA ~ ETER = 2 

TE~P= O. 
TENSILE PROPERTIES 

EMT= 2830CCCC. E~Tz 283CCCCC. _ Ell= 283CCCCO. ~U~ ~ T=O.O 
COMPRESSIVE PROPERTIES 

E~C= 28300000. E~C= 283CCCOO. ETC= 283CCCCO. NUM NC= C.C 
THER~AL AND YlELC PRCPERTIES 

~M= 0.52~E - C5 A~= C.524E-05 AT= C.524E-05 Y~= O. YN = 

TE~P= 200. 
TENSILE PROPERTIES 

EMT = 277 CCCCC. ENT= 277COCCC. ETT= 2llCCCCO. NL.fo'Nl=-0.0 
__ CC~PRESSIVE PRCPERTIES _____ _ 

E~C = 2770COCY. E~C= 277COCOJ . ETC= 277CCCOO. NU~NC=O.O 
THER~AL AND YIELD PRCPERTIES 

A~= 0.572E-05 A~= C.572 _E::.05~T= 0.572E-05 YM= C. YN::: 

TE~P= 3CO. 
TENSILE PROPERTIES 

--- E,..T = 2710COCO. ENT=271CO coS:--ETT.;···27lCCCCO. NU~N T -=C. C 
CC~PRESSIVE PRCPERTIES 

EMC= 2710CCCO. ENC= 271CCCOJ. ETC= 271CCCOO. NU~NC=O.O 
HIER~AL Ar-O YIELC PRCPER.TIES -----------

A~= 0.605E-05 A~= 0.605E-Q j AT = 0.605E-05 YM= O. YN= 

0 TEMP= 4CC. 
, 1 TE~SILE PROPERTIES 
~- E/o'T= 2660COC LI. ENT= ___ 266COCO O • _ _pT= 266COCCO. 
~ CO~PRESSIVE PROPERTIES 

NU"'NT=O.O 

EMC= 2660COCO. ENC= 266CCC CO. ETC= 266CCCCC. ~l.:"NC=O.C 
THER,..AL ~~D YlELC PRCPERTIES 

1\Ut~TT=O.O 

~UI.TCxC. 0 

0. YT= 

~t;,.TT=O.O 

Nt;PHC=C .0 

C. YT= 

NU_I'TT_:;:O.O 

l'iUMTC=O.O 

C. YT= 

NUIHT=C. 0 

~l.~TC=C.O 

NUNTT=O.C EPT-= 283COCCO . 
_ ---- ··-- __ _ - - - __ -----· o I 

Nt.; t..TC=O . C EPC= 28300000. 

-·-- ·-- - -·· · - -·--··- -------· • I O. PE"'~"' 0.0 . ' . 
I 

I 

. i 

NU!I.TT=O.O EPTz 2770COCC. 

NUNTC=O.C EPC= 2170CCCC. ---- ! 

O. PHil= O. u 

NUNTT=O.O EPT= 27100000 • . ------------·----- ,:-; ( 

. ! NUNTC=O.O EPC= 271COCOO. 
----,'· ; .... 

0. PEI'R= 0.0 . 0' I 

. ( 
NUNTT=O.C EPT= 26600000. . I 

Nt;~TC=O.O EPC= 26600000. 
' 

- - AM= 0.636E-05 ' ~= C~63l:E:..C5--AT;·-- c ·~636E-05 Y~= O. YN= 0~ - YT,.------- C. PE,..R= 0.0 . --- ---·. ! 

_TE~P= 500. 
TENSILE PROPERTIES 

EMT= 2610CCCO. ENT= 261CCCCO. ETT= 26100000. 
COMPRESSIVE PROPERTIES 

--- EI'C= 26100000. E~C=- 26iOCCoo ·~- ETC~ 261COCCO. 
THERMAL AND YIELC PRCPERTIES 

AM= 0.66l:E-C5 A~= C.6t6~-05 &T= C.f~fE-C5 Y~= 

TE~P= 600. 
TENSILE PROPERTIES 

--- EMT= 2540COCC. ENT:::, 25~{CCOC.-- ETT= 2~4CCCCO. 
CC~PRESSIVE PRCPERTIES 

E~C= 25~0CCCO. ENC• 254COCOO. ETC= 2S~CCOCO. 
- - THERMAL AND Y IELC PRCPERT IES .. - --·· 

A~= 0.694E-05 A~= C.694E-05 AT= 0.6g4E-C5 YM= 

TEMP= 700. ' 
TENSILE PROPERTIES 

~U>'I\T=O.O NUP<ITT=C .0 

NUMr-C=C.C NLP<ITC=C.O 

O. YNa 0. YT= 

NvJINT=O.O 1\UHTzQ..,Q 

NUMNC=O.O NUMTC=O.O 

C. YN= O. YT= 

EI'T= 24800000. ENT= 248COCOO. ETTz 2~8CCCCO. NUMNT~C.C NLMTT=O.O 
--CO~PRESSIVE PRCPERTIES 

EMC= 24800CCO. ENC• 248CCCCC. ETCa 24BCCCOO. NU~NC~O.O 1\U,..TC=O.O 
THER,..AL AND YIELC PRCPERTIES 

A,..= 0.708E-05 A~= 0.708E-O~ ATa O.?CBE-05 YM= O. YN= C. YT= 
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1 0.3822 3 87C-0 3 0.2tC8CC9 C- Ol 
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, I 10 0.48<;9499C-03 O.:C5'1 3 C18C-Ol 
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,a r 13 0.38449960-03 0.2577E23C-Ol 
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3 C.36%174C-03 0.2503386C-Ol 

1 0.40372920-03 0.25C2S34C-Ol 
-~, ; 45 0.4391E86C-03 0.25024960-01 

1 • i_ ___ 46 0.4756813C-03 0.2502C61C-Ol 
1·1 47 C.5l.Z9415C-O~ 0.25Clt22C-01 

• .. , 48 0.5507549C-03 C.25C1168C-Cl 

I
:. L_ - - 49 0.3453188C-03 0.2488572C-01 

I 50 C.37937~5C-03 0.24879 4 7C-01 
t . ·; 51 0.41477190-03 C.2itE7431C-01 

I
• r' ---- ___ 52 0.4513106C-03 0.2it86931C-Ol 

53 0.4887232C-03 0.2486375C-Ol 
I! · j 54 0.52658220-03 C.24E5727C-Ol 

!
.. 55 0.3183702C-03 0.24719960-01 
· !------- 56 0.3521C69C-03 0.2471822C-OJ 
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·~~~ ~~ ~:~!~~~~~~:~; ______ ~:;~;~~::~=~~ -------.- -------·----- ----------·-
··i Qa 7l 0.5817~57C-03 0.2443<;520-01 
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121 0.2452772C-02 0.2361443 C-O l 
' 122 0.26325S5C-02 0 . 23Sl l 8lC-01 
~---- 123 ______ 0.£7941880-02 0.£422i:S8C-01 
I 124 0.1418456['-02 0.22£1~97['-01 

125 0.1478924C-02 0.2223276C-0 1 
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1 161 0.3381C09C- 02 0.22057~!C-Ol ! 1 1!2 C.36E4738C-0 2 0.2233C51C-01 
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I
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.. , 173 0.2256842C - 02 0.2127C23C-01 
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------ - --- ---
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•
, •! 37 0.4a 7.62 -1273. -01. 25<;5. 3~a. 2~. -1317. 74.17 -1213o 
;· l 38 0.53 7.62 -75'\. -64. :?177. 396. 116. -934. 65.50 --153. 
!• L__ 39 0.58 7.62 . -352. 9. l€92. 3C5. 182. -526. 60.32 -352. 

I
I,, 1 - 40 ----- o .63 _____ 7. 62 -- ----- -99 :·--·--zoo .- ·--no 1. 150. 262. -- ---162. 61. 50 -- -99. 
I • I 
r,..; 
I. r-·-------- ----- ---- -- --------------------. - -- - . . 

1 :. i 

I::!------------------------------------.. : 

'\ 

SIG~AN SIG~A~N SIG~AlNT 
107. c. 6697. 

26. 21. 5274. 
-1e. 21. ~248. 
-39. 13. 3494.- ---------
-42. -4. 2938. 
147. 12. 6H6. ----------
51. 16. 5336 • 

-19. 16. 43C8. 
-59. 16. 35~2. 

-70. 10. 2991. 
167. 1. 6816. 

60. 1. 5379. 
-17. -1.- -· ~345. - ---------

-64. o. 3587. 
-87. 1. 3 023. 
123. - - -- -21. 6 8£:7. -------

35. -36. 5424. 
-2c. -42. 4389. 
-47. -35. 3C:30. ------ --·---- --
-51. -20. 3066. 
-28. -52. 6891. 

· -48. -E7. 5449 • 
-34. -98. 4418. 

a. -84. 3660. 
73. -so. 30e8. . -- ··--------

-286. -79. 67t6. 
-186. -125. 5348. 
- s e • -137 • --- '* 3 2 9 • - · - ----------

99. -119. 3~72. 

287. -77. 2998. 
-503. -46. 6 254. ----·-· ·- - -----
-289. -47. 4891. 
-76. -46. 38<>3 • 
166. -- --- -42. 3159. -----·-------
464. -42. 2 622. 

-144. 194. 5124. 
- -81. --- 368. - -- 3972. · ·--.. ·-- -----
-~4. 396. 3110. 

9. 3C5. 2417. 
. 200. ------- 150. ---- l a62~- ·-------------,.. .... 

.. -· - _,.,_ ___ -· --

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

..s:-
- -- -- ·-- -· ------ -- --- ·----~--

g) 



r--------
1 
1 El R Z SIG~AR SlG~AZ SIG~AT 
j 41 0.43 7.42 -2C05. 1858. 1~56. 
i 42 0.48 7.42 -1491. 1021. 1107. 
~--- 43 o.53 7.42 -1C06. 11 . eo5. 
., 44 0.58 7.42 -538. -805. t15. 'I 45 o.63 7.42 -9s. -1350. 514. 
· ,___ 4 6 _ __ c • 4 3 1. 2 2 - 2 c 1 c; • . . 5 e 6 1 • c:; 1 e • 
·1 47 0.48 1.22 -1726. 354C. 62S. 
·1 48 0.53 1.22 -1510. lCOO. 385. 
. 

1 

____ 49 c.se 1.22 -1306. -1957. 220. 
• 50 C.63 7.22 -1C36. -5656. 121. 
' j 51 0.43 7.02 -1839. 9878. '324C. 
· ~ 52 C.48 7.02 -1381. 6619. 2145 • 
.. , .-- 53 0 • 53 7 • 0 2 -114 7. 3 3 4 6. 133 8 • 
· 54 o.s8 1.02 -lC42. -101. 74s. 
. , 1 55 0.63 7.02 -984. -3891. '337. 
-~ 56 0.70 • 1-.99 -3l:20. -65(:6. -21. 
·! 57 0.43 6.82 -1583. 13015. E64S. 
·· · s e o • 4 8 6 • 8 2 _ .:-6 o 1 • 9 2 1 2 • 5 s 54 • 
" I 59 0.53 6.82 -41. 5679. 3213. 
.. , 60 0.58 6.82 261. 2456. 1445. 
"f---__ 61 0.63 6.82 387. -366. 137. 
ql 62 0.70 6.79 204. --~3765. -1247. 
~ 63 0.72 6.91 386. -3607. -f42. 
"L_64 0.79 6.84 -619. -7683. -152C. 

6 5 0. 4 3 6. 6 2 -12 4 9. ----1 6 519 • 1f 4 55. "I 66 o.48 6.62 275. U887. 10e3e. 
" t 67 0.53 5 .62 1C46. 7819. 64S5. 
~~-68 ___ o.58 o.62 1343. 4300. 31cc. 
~ : 69 0.63 €:.62 1338. 1327. 46(. 
,. 1 o o. 7 o 6 • 59 3 n 5. -3 19 8. - c: 1 s e. 
»if'S-71 -- 0.72 6.70 -301. -463. -2246. 
~I I 72 0.78 6.64 2190. -6072. -3932. 
~ ~73 0.83 6. 2 -206. -5836. -3251. 
·I~ 74 - o.43 6.4z ~76o. 19936. 25891. 
•' 75 0.48 6.42 1459. 14436. 17903. 

SIG~ARi SIG~A~AX SIG~A~l~ ANGLE SlG~A~ SIG~A N 
77C . 2CC6. -2153. 19.12 -2005. 1858. 

1311. 158C. -2051. 66.88 -14Sl. 1021. 
1480. 1111. -2041. 55.05 -1006. 17. 
12:5. sse. -1933. 41.96 -53 8 . -805. 
540. 1C5. -155C. 2C.36 -95. -1350. 

1073 . 6010. -2163. 82.39 -2C19. 5867. 
1927. 4170. -2357. 71.90 -1726. 3540. 
247 3. 2~1E. -3028. 58.46 -1510. lOCO. 
2744. 1132. -4395. 41.62 -13Ct. -1957 • 
27C3. 209. -6901. 24.74 -1036. -5656. 

125. <;879. -1841. 89.39 -1839. 9878. 
795. 6697. -1459. 84.38 -13€1. 6619. 

1234. 3663. -1463. 75.61 -1147. 3346. 
1550. 1C49. -21<;1. 53.45 -1042. -101 • 
1891. -53. -4823. 26.23 -984. -3891. 
8060. 31CC. -13286. 39.82 .... -3620. -6566. 

59. 13015. -1583. 89.77 -1583. 13015. 
6S4. 9261. -65C. 85.97 -601. 9212. 

1147. ssoc. -262. 79.08 -41. 5679. 
1530. 3242. -524. 62.82 261. 2456. 
1962. 2coe. -1987. 39.57 387. -366. 
59C9. 4454. -8014. 35.72 2C4. -3765. 
-630. 483. --· .,..3704. -8.76 386. -3607. 
6873. 3577. -11879~ 31.40 -619. -7683. 

251. ll:523. -----1252. 89.19 --1249.. 1651<;. 
935. 11962. 200. 85.~2 275. 11887. 

1374. EC87. 778. 78.96 1046. 7819. 
1653. 5C39. 603. 65.<;C 1343. 4300. 
1817. 315C. -484. 44.91 1338. 1327. 
4407. 5395. -5459. 27.15 3135. -3198. 
-676. 299. -1063. -41.57 -301. -463. 
4509. 4174. -8056. 23.75 219C. -6C72. 
2514. 794. -6835. 21.22 -206. -5836. 

246. 19<>39. -763. 89.32 -760. 19936. 
819. 14488. 1408. 86.40 1459. 14436. 

.. f--..--_76 ___ o .53 ____ 6 .42 ___ 2 546. ___ 9750. ~ __ 116 8C. ___ _ 
"I n o.sa 6.42 295o. s8o4. 6153. 

12CO. 994~. 2352. 80.79 2546. 9750 • 
1460. ----· 6419 :·-·-2336. - 6 7. 18 --·2950. ----- 5804. 

': 78 0.63 6.42 2930. 2514. 2790. 1638. 4373. 1010. 41.38 2S3C. 2514. 
~ 1 79 o.69 6.39 5336. -2377. -614. 3004. 6368. -3409. 18.96 5336. -2377. .. :---eo --- o.H ·-- 6.50 ____ 120. --·- 304. -- - -262C. 263. 4c;1. -- ·- -66; -· s4.62 ----· l2o. 304. 
, 

I 
"1------- ------- ----- - - ·----· ------ - -------- ------- .. --· 
··I 

. I 

·-------------... 
SICI"A~N SIGI".AlNT 

no. 4158. 
1311. 3l:3l. 
1480. 3151. ·------ -------"'·-1255. 2548. ' 

540. 2C64. 
1073. 8172. 
1927. 6526. 
2473. 5546. 
2744. 5526. 
27C3. 711C. ·- . - -·-·-- -----

' 
125. 11719. 
795. 8155. ' 

1234. ---- 5126. ---------------, 
1550. 3239. 
1891. 5159. 
8060. lt386. -------~ 

6~:: 1~~~~: ----- _______ __j 
1147. 61l:2. ,. 
1530. 
1962. 
59C9. 
-630. 
6813. 

251. 
935. 

1374. 
1653. 
1817. 
44C7. 
-676. 
45C9. 
2574. 

31H:. 
3994. 

12467 • . 
4le6. 

15455. 
17775. 
11761. 

7308. 
4436. 
3634. 

10853. 
2544. 

12230. 
7629. 

;: 

-----1· 

---------____ j. 

' ,, 

-- 26653. 246. 
819. 

12CC . 
1460.----

,. 

1638. 
3CC4. 

263.· 

16495. ; . 

9328. ' 
4416. -----------~ 

3302. 
9176 • 

- . 3 11 0 .. - ----

... 
----~--...... ~ ~----------- --- . -------------- - ... _ --- .. .. ·-· " --- -----·- ----·----·-·-- -- ---. --. -·-- -··--- -- ·--- . __________ _,__ ...... _ _____j 

l--------------------·-------- -----------· ----·--
el 
-I 

j-- ----
. i 

~L_ ______ __ 

·' '---------------- --- ·-------

\ 

z:-
z:-. ; --------------- . ---------------------------; . 



. ,-
1 EL R Z SIG~A~ SIG~AZ SIG~AT 
, 81 C.77 6.44 3912. -5595. -£5~ 1. 

~~ I 82 C.82 6.52 1094. - 4811. -~556. 
L ,\, 83 0.91 t:.57 -167o -4661, -5974, 

.

1

. r 84 0.43 6.22 -156. 22G76. ~t2E~. 
ct '! 85 0.48 6.22 2903. 16103. 2t357. 

., .1 __ 86 G.53 6.22 4451. 11149. 1€635. . r---- 87 0.58 6.22 5C55. 7031. 12449. 
· ! · j 88 0.63 6.22 5C67. 3628. 74C2. 

1·1 89 0.69 6.19 7471. ___ -1145. 3493. 
l·i 90 0.71 6.30 1799. 946. -136. 

• :., 91 0.77 6.23 5567. -4709. -t2EC. 
j. : 92 0 82 6 31 2428 4131 5132 
1·· i-·-- 9 3 -:: : 9 1 6 : 37 1 c 3 8 : : 4 9 6 1 : : 1e 2 1 : 

• ·· 94 1.00 6.42 73. -:B29. -BCS. 
1 , ~- 9 5 o • 4 3 6 • o 2 4 3 4 • 2 16 51 • 4 c 76 e • 
!' : 96 0.48 6.02 4350. 15867. 35276. • . ,.j 97 0.53 6.02 €:433. 11193. 2(:368. ::r ,_ :~ ---. ~:!~ : :~~ ;;~~: g~~: ~~;~i: 

• . , .. 100 0.69 5.99 9EI?8. -22. 9076. 
.. ~ 1 0 1 --- -0 • 7 0 6 • 1 0 4 1 0 1 • 1 8 c 2 • 4 6 2 3 • 

:~: 102 0.76 6.03 7759. -3586. 2154. 
·~:,. l 103 0.81 6.11 4:35. -2948. -2C55. 

.• i . 1 0 4 0 • 9 0 6 • 16 2 3 2 1 • - 4 5 2 5 • - 6 13 5 • 
I 'I 105 1.00 6.22 910. -43C8. -9261. 

• , .. 106 1.09 t:.27 lee. -2137. -9758. 
,.~ 101 0.43 5.82 1Cc5. 17Ee8. 55E854-

i"l - 108 0.48 5.82 5956. 13113. 1t~3C5. 
• · · ; 109 0.53 5.82 8827. 9340. 33597. 

I ·-: 11 o o • 5 8 5 • 8 2 ____ _1 o 37 5 • 6 2 1 o • 2 5 e 2 4 • 

• 
·1~-111 0.63 5.82 11C16. 3695. 19467. 

i·j 1 112 0.70 5.7q 14830. -1200. 13631. 
! .. L~ll3 0. 71 5.90 6H2. 2500. '>783. 
! ·· ~~ 114 o • n 5 • 8 3 11 o e e ; - :... 2 6 3 8 : ·--- 11 o 2 • • i·' ' 11 5 0 • 8 1 5 • 9 1 1 2 59 • - 1 53 7 • 2 7 4 2 • 
i "~ 116 ---- 0 .90 __ _ 5. 96 _~4 513 ·-- -320 1._- __ -3427 · -

•

,"! ll7 0.99 6.01 2318. -3914. -7582. 
1·1 118 1.08 6.07 681. _-3.376. -9894. 
j •l 119 1el7 6,12 -61, ·-1329. -1C460, 

• l ~f-- 120 _ ___ 0.43 -- 5.-62 --::: 17:5. 13218;-- ¢0258.~ · 

SI GI"A RZ 
3372. 
171C. 
1853. 

24. 
237. 
412 • 
587. 
775. 

1112. 
721 • 

· 2CE4. 
1589. 
1722. 
1115. 
-511. 
-901 • 

-llG7. 
-lll:1. 
-10<18 • 
-1597. 

4 5. 
-34. 
683. 

14 c 7. 
15C2 • 
697. 

-llE6. 
-200. 
-2609. 
-2922 • 
-3CC1. 
-3701. 
-2382. 
-2215. 
-1241. 

18. 
<i85. 

1303. 
576. 

-854. 

IJ------ ---------------- ------ ----------- - - - ------- - -

•-~ :., i 
I. :-----·-------·-··--- -·--------------- -------·--- .. - • 

· ···i 
1-j------

•=· · i - ~ . -----.. 

· !··, !:,1---- -·- --------- .--.! .. ; 
, .• , 
1-- r·--·--

~ -~ l 

'· 

- ···-·- -------

SlGP.A,..AX SIGt'AI'IN ANGLE SIG~Afi 
4987. -(::669. 17.67 3912. 
1554. -5271. 15.C4 1C94. 
497~ -5344. 19.t:9 -1(::7. 

22C76. -1St. 89.94 -156. 
lC1C7. 2ES9. 88.97 29C3. 
11174. 4425. 86.50 4451. 
1192. 4894. 74.65 5055. 
54C5. 329C. 23.58 5067. 
7612. -12Et. 7.23 7471. 
2210. 535. 29.70 1799. 
5974. -5116. 11.04 5567. 
2792. -449(::. 12.93 2428. 
1497. -5420. 14.93 1C38. 
406. -36(::2. 16.62 73. 

2ll:69. 421. -88.62 434. 
15937. 4280. -85.5(:: 435C. 
11438. 6188. -77.'53 6433. 

853C. 62CB. -45.22 7360. 
7878. 3959. -17.03 7541. 

1C139. -273. -8.93 9888. 
41C2. 1801. 1.13 4101. 
7759. -3586. -c.n 7759. 
4398. -3012. 5.31 4335. 
2599. -4803. 11.18 2321 • 
l3C6. -47E4. 14.77 910. 
305. -2336. 15.94 106. 

17971. 9 81 •. -e5.99 1065. 
n723. 54Cf, -75.10 5956. 
1170l:. 6462. -47.81 8827. 
11881. 4704. -27.26 10375. 
12127. 2584. -19.95 11016. 
15643. -2C14. -12.39 14830. 

7743. 1418. -24.43 6l:62. 
11437. -- -- 2 9 8 7 • - :... 8 • 9 4- --- ll 0 8 8 • - ... 

7431. -1708. -7.88 7259. 
4513. -3201. 0.14 4513. 
24 70 :-·-:...4C66, a. 77 2318. 
lCC:..'; . -3755. I-:.36 581. 

H:2. ~1552. 21.14 -(::1 • 
13281. 1691. - -85.76 ___ 1755. ·-·· 

---------

SIG,..AN SIGfiAMN SIGfiAII\T 
-5595, 3372. 11656. 
-4811. 1710. 7111. 
-4t:el. 1853. 6470. ----22076. 24. 36445. 
16103. 237. 23458. 
11149. 412. 14209. 
7031. 581. 7~'::5. 

---------

3628. 715. 4112. 
-1145. 1112. 88'>6. 

94c. 721. 2345. -- ---~- - ---
-4709. 2084. 11C89. 
-4131. 1589. 7924. 
-49Cl. 1722. 9324. ---------

-3329. 1115. 8714. 
21657. -511. 46346. 
15867. -901. 309<;5. 

.. --- ------

11193. -11C7. 2C1eC. 
7378. -1161. 12997. 
4295. -1CS8, -- -- ------ -------9372. 
-22. -1597. 1C411. 

1802. 45. 2821. 
-3586. -34. 11344. .. -----------

-2948. 6€3. 74C9. 
-4525. 1407. 9~34. 
-4388. 1502. 105U:. 
-2137. 6S7, 1000. 
17888. -1186. 54<iC3 .~ 
13173. -2067. 31398. ------ -- -----

934C. -26C<;, 27135. 
6210. -2922. 21llg. 
3695. -3061. 16882. -- --- --- ------

-12CC. -37C1. 17656. 
25CO, -23e2. 83c4. 

-2638. - ---2215 • --- 14423. -----·------

-1537. -1241. 9139. 
-3201. 18. 194C. 
-39!.4. ----- 985 • . 10!)51. ------------ · 
-3376. 1303. 10957. 
-1329. 576. 10621. 
13218. 

.. --- -854. 585t6.f . -- ----------· 

- --- -· ---- ---~-----

"' ..... 
--- --·---- --~--------

.a:-
-~--·-- -----

~ 

. -- ------c» ---------



,-­
I 

El R 
121 0.48 
122 0.53 

r'-~ 12 3 . c • 58 
1'1 124 0.63 

• . , 125 0.70 
I • 

: . - -- 12 7 c • 7 9 
. . ,. 126 0.72 

t : . 128 0.82 
. L_ _ _ 129 0.89 
,; 130 0.98 . ; : i 113321 1.08 
r--- 1.17 

• ,., 133 1.26 
• ,, 134 0.43 
1., 135 o.48 
~--;-- 1 3 6 - 0 • 5 ? 

• , . . 137 0.58 

1 
.. 1 138 0.63 
.. ,-- 139 0.70 

• , •. 1 140 C.72 
I ·~_ 141 __ o.79 
, .. , 142 0. 8 1 

t ~1 143 0.87 
, ,. i--··144 o.a8 
'" I 145 o.94 

•, ~. 146 C.98 
( ~--- 14 7 1 • 0 7 

• 1 :1~ ~:: ~:~~ 
I <~--- 15 o 1 • , 5 

· · ·()' 151 0.43 
l'i 152 0.48 
' "'I 153 C.53 I·· ;-154 ·· · · · o.58 

I I~ , 155 0.63 

Z SIC ~AR SIG~AZ SIC~AT 
5.62 77Cq, 9541. 47075. 
5.62 11 638. 62 31. ~~971 . 

5.62 14158. 347 3. 28948. 
5.~2 15t27. 140 5. 2244~. 
5.60 .21724. -3D.O. leW. 
~.71 9615. 213 5 . 1338 6 • 
5.64 18158. -3373 . 9522. 
5.71 12C90. -36 8. 6€38. 
5.76 9113. -1274. 158~. 
5.81 5919. -2333. -3741 . 
5.86 3123. -2757. -7459 . 
5.92 961. -2311. -9668 . 
5.97 -210.-·-..:951. -10378. 
5.42 13t6. 14478. 55249.~ 
5.42 6f88. 9005. 41244. 
5.42 10478. 4010. 3C359. 
5.42 12782. -130. 21615. 
5.42 14165. -3CC5. 14453. 
5.39 23409. -10211. 5{;69 . .. 
5.51 9775. 2039. 11365. 
5.45 25762. -6988. 3326. 
5.56 10242. 3820. tE57. 
5.49 21587. -3496. 1335. 
5.6C 10~72. 3149. 3593. 
5.53 17726. -1920. -zoe. 
5.61 11359. 325. -445. 
5.{;6 8{;94. -1245. -3693. 
5.71 5438. -1835. -tt2! • 
5.77 255 6 . -1607. -e585. 
5.82 353 . -747. -9412. 
5.22 -3. 22787. 4334C. 
~.22 3238. 12592. 29C81. 
~ · 22 4541. 3767. 17694. 
5.22 4658.---:..3950.--- €317. 
5.22 4C07. -10587. 384. 

!•·f---.156 ____ 0.68 5.22 -t20. -17309. -(;647. 
!- . 157 0.72 5.31 5585 ·.-·--10381:·---:..463{;. 

• ; ·1 158 o .eo 5. 36 23077. -2806o -6910. 

I
• .___159 ___ ,_ 0 .91 __ .. 5. 39 _ _ 21959 • ___ -:2097~ __ -:E092. 
''I 160 1.01 5.37 123'18. 4955. -<;942. ... I , 

I " ~---- . ·-- .. ·----- . - -- ·- . ---- .. .. _ _ __ , ______ ..... - .. -· ...... 
I ~, 

···' I ! I:::----· -- --·---- ----· ....... --- _____ .... ____ .. __ _ 
e: .. ' 

: I 

I ~ ;------ -- - - ....... -------- --- ---- ..... _ -- ---- ---
• . i I 

: .. I I r-- · 
ei.-: \ 

; ,. I . H------·- --------- ..... ______________________ ... 
8 ·: 

I ~ ! ' , .... -
, ~· I e , .. , 
t. i 

. ·· ----·-- -----

S[GMARZ 
-14C5 . 
- 2Cl7. 
-2716. 
-31;46 . 
-5CC2. 
-2930. 
-4070. 
-3C69 • 
-20<>3. 
-519. 

578. 
1040. 

649 . 
1395 . 
20S9. 
1922. 
1054. 
-3E8 • 

-3755. 
-2402. 
-4336. 
-4101. 
-2891. 
-~71;3. 

-957. 
-1653. 
-c33o 

86. 
1;25. 
449. 

27'19. 
3975. 
.:.259. 
3755. 
.2340. 

-5247. 
28c8. 

--;767. 
-"7910. 
-343. 

SIG~A~AX SIG~A ~t~ 
1C302. 694Eo 
12 3C7. 5562. 
14EC<.l. 2822. 
lt418 . 614. 
226ft. -4292. 
1Ct2f:. 1124. 
l8<.l01. -4117. 
12e05. -1083. 

9519 . -1teo . 
5951. -23t6. 
3179. -2814o 
1264. -2614. 

167. -1327 • 
14625. 1219. 
1C2<J7. 5596. 
11007. 3482. 
12867. -216. 
14174. -3C14. 
23823. ·.:.10625. 
10460. 1354. 
26327. -7552. 
12239. l823. 
2 1 9 16 • -· - 3 8 2 5 0 

12E84. 838. 
!'7773. - -·..:. 1967. 
11601. 83. 

8734. -1285. 
544C. -1836. 
2599. -H:5C •. 

513. -907. 
2H21. -337. 
14C54. 1777. 
8431. -123. 
6065. -5358. 
4373. -1C953. 

893. -18822. 
6085.---:..10881. 

23<>27. -3656o 
24326. -44t5. 
12394_--- . 4939, 

ANGLE SIGH II 
-61 .56 77 09. 
-18.36 1163!!. 
-13.47 1415!!. 
-12.93 15t27. 
-10.88 21724. 
-19.04 9615. 
-l0.3c 1815E. 
-l3.ll 12090. 
-1o.c;e 9113. 
-3.59 591<;. 

5.56 3123. 
16.22 961. 
30.14 -210. 
83.99 1366. 
58.38 6888. 
15.36 1C478o 
4.64 12782 0 

-1.29 14165 . 
-6.30 234C9. 

-15.92 9775. 
-7.42 25762. 

-25.97 10242. 
-6.49 21587. 

-25.98 10572. 
-2.78 17726. 
-8.34 11359. 
-3.63 8694. 

0.68 5438. 
5.77 2556. 

19.60 353. 
83.15 -3. 
l:9o82 3238. 
42.40 4541o 
20.55 ---· 4658. 

8.89 4CC7. 
-16oOe -c2Co 

9.88 5585o " 
-10.11 23077. 
-16.66 21959. 
-2.64 ... 12378. 

SIG I'A:'-1 
9541. 
6231. 
3473. 
14C5. 

-3330. 
2135. 

-3373. 
-368. 

-1274. 
-2~33. 
-2757. 
-2311o 
-951. 

14478. 
9005. 
4C1C. 
-l3C. 

-3005. 
-10211. 

2C39. 
-6988. 

3820. 
-3496. 

3149. 
-1920. 

325. 
-1245. 
-1835. 
-lt07o 

-71.o7. 
22787. 
12592. 
3767. 

-3950. 
-10587. 
-17309. 
;..10381. --

-2806. 
-2097. 

4955. 

SIGI'A"N 
-14C5. 
-2017 0 

-2716. 
-3446 • 
-5002. 
-2930. 
-4C7C. 
-3069. 
-2093. 
-519. 

578. 
1040. 
649. 

nc; s. 
20<;9. 
1'>22 • 
1054. 
-:~ea. 

-3755 • 
-24C2. 
-4336. 
-4101. 
-2ec;1. 
-4743. 

-957. 
-1653. 
-633. 

86. 
425. 
449. 

2779. 
3975. 
4259 • 
3755. 
2340 • 

-5247. 

SIGIIAlt\T 
40127. 
314C8. 
26126. 
21E!C . 
2t977. 
12261. 
23Cte. 
13EE7. 
11198. 
9691. 

lOC38. 
10932. 
10544. 
~4029.4t 
35648. 
26€77. 
~ 1C3C. 
174H. 
~4448. 

10C1C. 
23879. 
10416 • . - ----·----
25740. 
12C45. 
19739o 
12GL,6 o 

12427. 
12Ct2 • .. --~-------

11183. 
<;<;24. 

43t:77. -- - -- -·------

27303. 
17Elt:. 
13t:75 • . ------------
15325. 
19714. 

28C8. -· 
-4167 0 

16<;(:5. - - ---- ---- -----
30837o 

-7910. 32418. 
· -343. ~2335 • 

. -- --. ··-- --- ------ -..---· ... ,. 
- __ ..,. ___ -----po 

. t:-" . 

~ 
- -Qit-- ---- --



• EL R 
161 C.98 

' 162 1.04 
L ; }- · 163 1.11 

164 1.16 
• : ·: 165 1.25 

I
I ~- . 166 1.34 
. i 167 1.43 

I · · 1 168 0.43 

1

.1 169 0.48 . i -- - . 110 c. 53 
11. ; 111 o.58 

I 
' 1- ---· l 1 2 c • 6 3 
'' 1 173 1 • 0 7 

3 - j 174 1.13 
· . :__ __ 115 1.20 

.. , 176 1.24 
• .. ; 177 1.34 

.. , _ ___ 178 1.43 

.. , 179 1.52 
I .. l 180 C.43 

·· f--_181 __ :J.48 
., ; 18 2 •J • 53 

• .. 1 183 ().58 
-· [_ _ _ 184 0.63 
~ ~ 185 L.24 

D " i 186 L.33 
,. ~ -- -- 187 1. 4 2 
"I~ 188 1.52 

D ": I 169 •• 61 

1 "~1<10 0.43 
1 

a l' 19 1 0 • 4 8 ·1· I 192 0.53 . I 
I' ':_ ____ 193 0.58 
I ·· I l 9 4 o • 6 3 

·~· -- : 195 1.32 
" 196 1.42 

' -~197 1.51 
t : · 1 198 1.60 
' · I 199 1.69 
, , :-------200 -- -- 0.43 

)0. 1 I ,. ., 
f---- - --------

~ 

• :.L 1·:! ---------------,I .. ! 
I " I 

l 
5.46 
5.49 
5.43 
5.51 
5.56 

SIGI'AR 
H:St<;. 
11376. 
lOS<; 5. 

<17C6. 
7174. 

SIGM.AZ 
619. 

4228. 
-271 8 . 
-1156. 
-185<;. 

5.62 4562. -1394. 
5.67 1883. -11. 
5.02 -5C6. 27C65. 
5.02 1678. 13939. 
5.02 2C94. 2028. 
5.02 1534. -9553. 
5.02 ~58. ___ -=2193<;. 
5.31 15537. -2295. 
5.34 l1E4c. . . 914. 

~. IftJAT 

-4153. 
-4791. 
-8(:17. 
-64C3. 
-7037. 
-7F?6. 
- e 1e 9-: 
33l:S4. 
20 2 7S. 
9474. 

516. 
-71C6. 

-12174. 
-lC'i56. 

5.28 5557. -2C81. -1C322. 
5.36 690~. -22£6. -9467. 
5.42 5888. -2318. -8742. 
5 • 4 8 .. _4 5 1 c • - 9 e 9 • - e 4 3 s • 
5.53 2S90. 1579. -820S. 
4.82 -372. 24677. 2S925. 
4.82 2148. 12404. 17C50. 
4.82 3134. 1111. 6723. 
4.82 3250. -9281. -1789. 
4 • 8 2 2 c; 1 8 • .. _-_1 8 6 6 6 • - 8 c; 8 4 • 
5.16 2:34. -1926. -E16C. 
5.21 2979. -2891. -8325. 
5.27 3428. -1'>98. -8263. 
5.33 3;35. 266. -E073. 
5.38 2617. 4087. -78C5. 
4. (\ 2 - 3 71 • ____ 21 q 55. 2 9 56 5. 
4.62 22Cl. 11Cl0. lt727. 
4.62 3249. 968. 6436. 
4.62 3299. -8212. -2048. 
4.62 2c32. ·=16643. -9235. 
5.01 -1C73. -3eee. -3723. 
5.06 809. -2489. -L682o 
5. 11 1C33 .---699:-- -~·312. 
5.17 2204. 1967. -~72€. 
5.22 2819. 6180. -~961. 
4.42 ----364 ~--·i067C -. -- 3C205. 

j- i------------- . ---· ----- -··· 
1; ·· 1 
i· ! 
I·· j 

I I 1 
. I 

1. I I ,-------- . .. 
~ ~ : · I 

'"1 ---1 .. 

\ 

S 101 ARZ 
-8186. 
-5679. 

124. 
-1776. 
-lt72. 
-s52. 
-738. 
-1'12. 
-230 • 
-618. 

-1416. 
-2l:76. 
-7348. 
-7370. 
-2413 • 
-3379 • 
-2713. 
-25C2. 
-2475. 
-950. 

-1454. 
-15€7 • 
-1330. 
-486. 

-3C53. 
-2934. 
-3147. 
-33€b. 
-3713. 
-463. 
-789. 
-85.4 • 
-704. 
-435. 
-312. 

-1658. 
-2243. 
-.2<;6~. 

-4537. 
-152. 

SlG~APAX SlG~A~IN ANGLE 
2CC4C. -2832. -22.86 
14512. 1092. -29.91 
1CS S6. -271<;. 0.52 

<;98<;. -1439. -9.05 
]323. -20C E. -7.27 
471C. -15~3. -8.87 
2137. -265. -18.97 

27066. -507. -89.60 
1;<;44. 1674. -88.92 

267'1. 1442. -43.47 
1712. -9730. -7.16 

872. -22253. -6.69 
18175. -4933. -19.75 
15556. -2796. -26.72 
6256. -2780. -16.14 
8C1S. -3341. -18.26 
6703. -3134. -16.74 
5536. -1948. -20.98 
4859. -289. -37.05 

24713. -4C8. -87.83 
12606. 1946. -82.08 

4CC5. 240. -28.75 
3389. -<1421. -5.99 
2929. -18677. -1.29 
4CE4. -3476. -26.93 
4194. -41C6. -22.49 
4870. -344C. -24.62 
5518. -1917. -32.81 
7137. -433. -50.60 

21965. -381. -88.81 
11080. 2131. -84.92 

3533. 683. -18.41 
3342. -8255. -3.49 
2642. ---16653. -1.29 

-1C3S. -3923. -6.25 
1499. -3178. -22.58 
2<i96. ----2Gl:1. -~31.27 
5C54. -883. -43.86 
9338. -339. -~5.H 

20677. -365. -89.59-

S I Gh~/i 
l658S. 
11376. 
1oc;c;5. 

9706. 
7174. 
4562. 
1883 • 
-5C6. 
1678. 
2C94. 
1534. 
558. 

15537. 
1le46. 

5557. 
69C3. 
5eee. 
4576. 
2990. 
-372. 
2148. 
3134. 
325C. 
2918. 
2534. 
2 '179. 
342E. 
3335. 
2611. 
-311. 
2201. 
3249. 
3299. 
2632. 

-1C 13. 
8G9. 

1633. 
2204. 
2819. 
-364. 

SlG!'hl\ 
61 <;. 

4228. 
-2718. 
-1156. 
-1859. 
-1394. 

-11. 
27065. 
13939. 

2028. 
-9553. 

-21939. 
-22<15. 

914. 
-2081. 
-2226. 
-2318 • 
-989. 
1579. 

24677. 
12404. 

1111. 
-9281. 

-18666. 
-1926. 
-2891. 
-1998. 

266. 
4087. 

21955. 
11010. 

968. 
-1:!212. 

-16643. 
-3888. 
-2489. 
-699. 
1967. 
6180. 

' 201;76. 

SIG~A/IN SIGIIAI~T 
-8186. 24l'i2. 
-5679. 19;c2. 

124. 19t:13. 
-1776. 1C391. 
-1172. 14?6C. 
-952. 1253e. ___________ _ 
-738. 1C325. 
-lS2. 342C1. 
-230. 186C4. 
-618. 8C3l. 

-1416. 11442. 
-2676. 23124. 
-7348. 30348. ----·-·----- --

-1370. 26111. 
-2413. 16578. 
-3379. 17484. 
-2713. 15445. 
-25C2. 13974. 
-2475. l3C67. ----·---···---

-<;SO. 30332. 
-1454. 1!: lC3. 
-1587. ·- 6483. -------------
-1330. 12810. 
-486. 21tet. 

-3053. 12244. 
-2934. 12518. 
-3147. 131;3. 
-3386. 135CJO. ------ ---·----
-3113. 14941. 
-463. 29945. 
-7e<;. l45ss. ----------- - - -
-854. 5753. 
-7C4. 11596. 
-435. ··-- }<;294. · ---·---- - - ----
-312. 2883. 

-1(:58. 6180. 
-2L43.--·· 83C7. ---- - - --- -- ----
-2966. 10782. 
-4537. 15298. 
-152. --- 30570. ---- -----------

... ---- --- ----------·-- ------ -- ---- ____ ...r-.' ___ _ .... 
"' ·- · -- .. --------~-- ----

~ 

J:" . 



~ ,---
I EL R l SIG~~R S l Gl" A Z S IGI1 AT S I H .AR Z 
i 201 C.48 4.42 2198. 10 31 8. 17296 . - 28 1. 

• : 202 C.53 4.42 3216. 87 5 . 6 <; 4~. -32 2. 
'~ 20 3 - - 0. 58 4.42 -- 3256. ___ -713 9 . -158<;. -276. 

r 2o4 C.63 4.42 2l:63. -15617. -ee 15. - 142. tl I 
1 ' I 205 1.4 5 4.79 -2C45. -3293. 712. 460 . 
J •i _ 206 - 1. 55 4.83 __ - 929. _ -1110. __ -214. -487. 
. r 201 1.6 4 4.89 90. 1080. -1012. - :3 30. 

.,., 208 1. 73 4.94 S71. 3440. -168'>. -~ 25 6. 
-! 209 1.82 4.99 1Sl5. 5807. -:2255. -3484. l.r- 210 0.43 4.22 -344. 20303. 3C81C . -12. 

t · 1 · 211 0.48 4.22 2235. 10 10 0. 17835. -34. 
I' . . 212 0.53 4.22 3246. 841. 7433. -42. 
, .. ,--- 213 0.58 4.22 3273. -758 8. -1145. -30. 

•. · 1 21 4 C.63 4.22 2660. -15311. -8409. -s. 
' " '--- 215 

1. 6 3 4.48 __ -2~7<;. -1543. 3'>56. 447. 
! .. I 216 1. 7:' 4.53 -1819 . 466. 32 17. -121. 

Dl .. l 211 1.81 4.59 -1Cll. 2274. 2565. -746. 
I ' 

I'' : 218 1. 90 4.(;4 -110 . 3865. 1990. -1504. 
1 .. r- -- 219 ··--

2.00 4.69 936. 5293. l4E<;. -2474. •I .. 1 220 0.43 4.02 -333. 20321. 31140. 30. 
, .. 221 0.48 4.02 2254. __ 1_0103. 18129. 46. 1- -· -·-
.. ' 222 0. 53 4.02 3259. 844. 1(;<;<;. 49. 

• , , : 223 0.58 4.02 3275. -7586. -903. 43. 
:'' 224 0.63 4.02 2660. _ -:_15329. __ _:: 8188. 29. ! ~ ~- 2 2 5 - : - 1 • 7 4 4.28 -2!:34. -113. 5068. 1C6. 

·~n j f 226 1.84 4.32 -1957. 1691. 4494. -260. 
1"~227 1.94 4.36 ____ -: 1 3 11 • 2947. 399 5. -646. 
~ 1J - 22a -- 2.04 4.40 -586. 3857. 3569. -1C83. 

• ·~ 229 2.14 4.45 239 . 4302. 321C. -1507. 
1 .. ~ ___ 2 3 o __ o. 4 3 3.82 -330 r 204::\2. 31254. 28. 
': 231 0.48 3.82 226C . 10159. 18231. "5. •:·1 · 232 0.53 3.82 3262. 853. 11SC. Lo9. 

,. 233 0.58 J. 82 3276. -7624. -820. 43. I' j 234 --.. o.63 ·--3 . 82 _____ 2659.-:..·1542o.·---au2. - -- 2s. 
• ,r! 235 1.77 4.12 -2150. 712o 5742o -158o 

n' 236 1.88 4.13 -1746. 1841. 5283. 
~ ~~- 237 --- 1.98 4.15 ---=1257~--·2822 :·--- 4893. 

t i - 238 2.09 4.t6 -135. 3575. 4567. 
1·~239 2.20 4.17 -196. 4110. 4297. 
, ' · 2ttC - -- 0.4i ·-· -3.62---:..329 :---20517. - 31264. 

t :· I 
I " I 
1 ~1----------- -.. ------------ ----------·--------

a· .. l 
1::~ ------------ -

· ~ w ! 
I: ' ------- ---·· . i. l 

· ·~: ' L.: 
I f--·-------- ---­
· " I 

~ ~-I 
I 
I ~ I 
I 1-- ·--

• I . - : 
I o ~ 

------ -· 

'-.. 

' ' 

------

-83. 
-222. 
-404. 
-534. 

14. 

SIGI" A~A X SIGI"A"'IN ANGLE SI GI' A"' S IGI'AI'i 
10327. 2181!. -e8.C2 21 c; e. 1C31E. 

326C. 832. -7.68 3216. 875. 
3263. -7746 . -1.43 3256. -17 39. 
2(;64 . -1561E. -0.45 2C(;3. -15617. 

-18S4. -3445. 18.21 -2045. -3293. 
-525. -1515. -39.74 -929. -1110. 
2004. -834. -55.21 c:;c . 1080. 
4717. -366. -59.35 SH. 344C. 
7852. -130. -59.59 1915. 5807 . 

2C303. -344. -es . c;1 -344. 20303. 
1C100. 2234. -89.75 2235. 1C1CC. 
3246. 840. -0.99 3246. 841. 
3273. -75€8. -0.16 3213. -7588. 
2660. -15311. -0.03 2HC. -153ll . 

-1377. -2745. 69.61 -257<1. -1543. 
473. -1826. -86.98 -1819 . 466. 

2436. -1172. -11.79 -1C 11. 2274. 
4370. -615. -71.44 -llO. 3865. 
6411. -182. -65.68 936. 5293. 

20321. -333. 89.<;2 -333. 20321. 
10103. 2253. 89.0 2254. 101C3. 

3260. 843 • 1.16 3259. 844. 
3275. -- -7586. 0.23 3275. -7586. 
2660. -15329. 0.09 U60. -1532<;. 
-108. -2538. 87.51 -2534. -113. 
171C. -1976. -85.95 -1957. 1691. 
3043. -1407. -81.56 -1311. 2947. 
4107. -836. --77 .oo -586. 3857. 
4799. -259. -71.72 239. 4302. 

20432. -330. !l9.92 -33C. 20432. 
1015<j. 2260. 89.67 2260. 10159. 

3263. 852. 1.16 3262. 853. 
3276. -7624. 0.22 3276 .• -7624. 
2659 • - .:15420. o.c8 2l:59. -15420. 

721. -2159. -86.84 -2150. 712. 
1Eio2. -1748. -E8.67 -1746. 1841. 
2834.- -1269 :-...:86.90 -1257. 2822. 
3612. -772. -84.68 -735. 3575. 
4175. -261. -83.03 -196. 4110. ----20517. -329. 89.96 -329. 2!.:51.7. 

-• •••- ·• • -M -• ' ••- " 

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

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

SIC ~ A~ !'\ 
-221. 
-3 ~ 2. 

-276. 
-14 2 . 

4tC. 
-487. 

-1330. 
-22~6. 
-3484. 

-12. 
-34. 
-42. 
-30. 
-8. 

447. 
-121. 
-746. 

-15C4. 
-2474. 

30. 
46. 
49. 
-43. 
29. 

SlG"~I ~ T 
151 C7. 

(;113. 
llC~ S . 

182 81. 
4157. 
1?C1 . 
3C16. 
6465. 

101C7. 
31153. 
156CO. 
6593. 

10860. 
17971. 

61Cl . 
5C42. 
3731. 
4SE5. 
6593. 

31473. 
15875. 
6855. 

10861. 
17988. 

·---------

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

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

1C6. 
-260. 

76C6. ------------

64 69 . 
-646. 5401. 

-1083. -- 4S42. ------ -----
-1507. 5058. 

28. 31584. 
45. 15 9 71. 
49. 6938. 
43. l09CO. 

---- - ----. --· 

25 • . - 18C78. - ----------
-15 8 , 7901. 

- P- 3. 7030. 
-- - -222. 6162. ·-·------ --- ---

-404. 5339. 
-534. 4558. 

14. - 31593 . - ---· ·---" ------

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

.,0 

\Ill 
-·--- .. ---- .m . 



• EL R z S H~AR SIG,..AZ SlC fo! AT S[GI"ARZ S IGI'A~AX SIG I'A,.,I N tNGLE SICfo!AI' SIGI'AI\ SIGt'A MN SIO'AHjT 
241 0.4 8 3 .6 2 22 61. 10 205. 1 ~24C. 2 5 • 10 205. 2 2l: l. 89.82 2261. 10205. 25. 15978. 

. ! 242 0.53 3 . (:2 3 263. 86 0 . 17 98 . 27. 3 263. 8(:0 . 0. 6 4 3263. 8(:0. £7. (:S3E. 
' r ·,·---· 243 •J. 5 e 3 .6 2 3 275. - 7 655 . - e l3 . 23 . 32 75. -76 55 . 0.12 3275. -765">. 23. 10'i3C. 

I . f 244 :J.6 1 3 .6 2 2659 . - 15489. -81C6. 12 • 26 5'> . - 1548 9 . O.C4 265<;. -15489. 12. 18147. ·- -----------•• • 245 l . 11 3.7 5 -1 <;32 . ll<n. 7 CC6. -16. 11 97. -1932. -89.7C -1932. 11 'i7. -16. ac;~8. I I I .. 246 l.Re 3 . 75 -1 3CJ8 . 18 76 . (: 54 7. 76 . 1E78. -14CO. 88.66 - 1398. 1816. 76. 7'>4(:. ·--·-
I · I 247 1.98 3.75 -'>47. 2586 . (: lt 1. lC6. 2 5E 'i. -<;5C. 88.28 -947. 25 86. 1C6. 7111. -------

• ,- : 248 2.09 3.75 - 543. 3 30 5 . 5836. 92 . 33 08 . -545. 88.63 -543. 33C5. 92. 6380. 
l -1 ·-- - - 249 2 .2 0 3.75 -tee. 4045. ~55 Cj . 64. 4C 4 6 . -180. 89.13 -180. 4045. (:4. 5739. I' I 250 0.4 3 3 .4 2 -; 30. 20555. 31243. 4 • 2C~ 5 5. -330. 89.99 -330. 20555. 4. 31572. - -----------

• . . i 251 C.48 3.42 22 60. 10226. 18 2 2 1. 8. 1C2 26 . 2UC. e9.94 2U:C. 10226. 8. 15'>61. 

, .. , ~-·-·- ~~~ 0. 53 3.42 3 262. 863 . 77 81. 8 . 3 2(:2. -- 863. 0.20 3262. 863. a. (:<;17. 
0.58 3.42 3 275 . -7H9 • -E 28. 7. 32 75. -7669. 0.04 3275. -7669. 7. 10944. 

• • ' 254 0.63 3.42 2 659. -155 20. -8 120. 3. 265 9 . - 15520 . 0.01 2659. -15520. 3. 18178. 
j ' I 255 1.17 3.25 -1S34. 1543. 80 5(:. 150. 1549. -1941. 87.54 -1S34. 1543. 150. 9<;<;(:. 
1 .. \ - 256 1.88 3.25 -1 3 72. 2090 . i53 8. 211 • 2102. -13 85. 86.52 -1372. 2090. 211. 8922. ·- ------------

• , ·j 257 1.98 3.25 -896. 2623. 710 3. 234 . 263'>. -<; 11. e6.21 -8<;6. 2623. 234. 8013. 
.. . 258 2.09 3.25 -492 . 3157. 6733. 214. 3169. -5C4. 86.(:5 -492 . 3157. 214. 7237 • .. r·- 259 2.20 3.25 -149. 3696. (:415 . 146 . 3701. -155. 87.83 -149. 3(:'>6. 146. 6570. ---- ·- -------· •··· I 260 0.43 3.22 -331. 20562. ~ 1222 . -1. 2C5l:2 . -331. -90.00 -331. 20562. -1. 31552. 

1 ··~ __ 261 0.48 3.22 2258. 10230. l8202. -1. 1023C. 2258. -e9.99 225E. 1023C. -1. 15943. 
., . 262 0.53 3.22 3261 ~- 864. 776 4 . -2 • 32 61 . 864. -0.05 3261. 864. -2. 6899. - ------

• i'l 263 0.58 3.22 3275. -7673 • . -844. -1. 3275. -76B. -0.01 3275. -7673. -1. 109'<7. 
, ,. i-- 264 0.63 3.22 U59. _-=.1552 6. ---~8134. -2. 2659. _ __::- 1 : 5 26 • -0. c 1 2659. -15526. -2. 18184. 
r.l 265 1. 77 2.75 -lS33. 2044. 8427. 119. 2048 . -1937. 88.29 -1933. 2044. 119. 10~63. 

---------•J" 266 1.8 8 2.75 -1374. 2346. HE e . tea. 2356. -1384. 87.12 -1374. 2346. 188. 9272. 
.. 267 1.9 8 2.75 -904. 2652. 7434 . 207. 2l:64. -S16. 86.(:8 -9C4. 2652. 207. 835C. 

, ,,~ 268 2.09 2.75 -503. 2954. 7C47. 181. 2'>6 3 . -513. 87.01 -5C3. 2954. 1 E 1. 7559. ---. ----------
O ·,~ I 269 2.20 2.75 -157. 3244. (:113. 113. 3248. -161. 88.09 -157. 3244. 113. l:E74. 

1 " ~_270 0.43 3.02 -331. 20556 ·---3l~C4 . -2. 2C556. -331. -8<;.99 -331. 20556. -2. 31535. 
", ~ 271 0.48 3.02 2257. 10227. 1818(:. -4 • 10227. 2257. -89.<;7 2257. 10227. -4. 15928. --------

• : • . 272 0.53 3.C2 3260. 863. 775C. -4. 3260. 863. -0.11 3260. 863. -4. 6886. 
I ' 273 0.5 8 3.02 3275. -7671. -85(:. -3. ,3275. -7671. -0.02 3275. -7671. -3. 10945. l ·· i----- --274 . 0.63 3.02 2659. . :..15521. -814(: . -3. 2659. -- ,;, 15 521. -0.01 2t59. -15521. -3. 18179 • ----- ------

• ;, ' 275 1 . 17 2.25 -1'>32. 2411. 8445. 67. 2412. -1933. 89.11 -1932. 2411. n. 1C378. , .. ! _ _ 276 1.8 8 2.25 -~.13 7 2 ·----- 2538. 79Ct: . 1C9. 2541. -1375. 88.41 -1372. 2538. 1C9. 928C. 
I ·I 277 1.98 2.25 -903. 2611. 7451. 121. 2(:75. -9C7. 88.C6 -9C3. 2671. - -- 121. - 8357. - ----· ---- -

e : - ~ 21a 2.09 2.25 -504. 280C. 706 3. 106. 2803. -507 o 86.16 -5C4. aoo. lto. 756'J. 1· 1 ____ 21~ ___ 2. 2. o_ 2.25 -- ·--157. 291E. 028 . 65. 2919. -159. 88.79 -157. 2918. 65. 6t'87. 
I, ' 280 0.43 2.82 -332. .. - 20554 -.---- 31182. 1. 20554. -·--·----332. 90.CC -332. -· 20554. -- . - - 1. --·- 31513~ . --------- --··---

· ~·l I~ t --- -- ·------· ··---- ! -- ------------- --------- ---- - -- --·--·-- --. ---·--·----- - - •·- -- -- - - --- .......... -- .. - ·---- ·----·- - ·--.. , 
! ,, ~- --- ---- -- --- -- ------------------- ---- -- -·- ~- -- - -·· ---- ------ -- -· ---·-· ---------. ;::: 
i ·· _! -- ··· ---·-· --· -- -. ···-··-· -··- -· r-
! , I . -- --- -· ... - . - . -- . - .. - - · -- .... e: .. ; ,., 
: . i ·--- -e <i lo=" 

\ ~ . I 
! I ;-
: . ! ·--- ·· · -

. .. ! \N 
m • 



EL R l S!G~AR SIG~A Z 
281 G.48 2.82 2256. 10227. 

~ 2 8 2 C.53 2.82 3259. 863. 

S I GI-'AT 
. 81(: 6 . 
7732. 

L ~ 2 8 3 _ 0 o 58 2 o 8 2 3 274 0 --- 7 6 7 c o -(73. 
( ( 284 0.63 2.82 2659. -15519. ; I I '• 285 1.11 1.75 -1934. 2600. 

-8161. 

i·L __ 286 __ 1.88 1.75 __ -1374. 2640. 
, . • 287 1.98 1.75 -904. 2681. 

• . ! 288 2.09 1.75 -504. 2719. I I 

8344. 
7elC. 
P6C. 
c977. 
H47 . ; . ; 289 2.20 1.75 -157. 2748. 

I >--
! • 290 0.43 2.62 -333. 2C576. ~1151. • 1· : 291 0.48 2.62 2254. 10239. 18139 . 

I. t- ---- 2 9 2 c. 53 2. 6 2 3 2 58. 8 6 5. 7 7 0 7. 
-. , 293 0.58 2.62 3274. -7679. -8<;6. 

9 i- I 294 0.63 2.62 2659. -15536. -8182. 
; ·· l 2 9 5 1 • 11 1. 2 5 -1 c; 3 5. 2 6 67. e 2 3 9. : r- -w--

• ' ··; 296 1.88 1.25 -1377. 2676. /711. 

! .: i_ - --- ~: ~ ~: ~: i : ~; = ~ ~ ~: ~ ~ ~ ~: ~ ~ ~ ~: 
I ··i 2 9 9 -2 • 2 o 1 • 2 5 - 1 51 • 2 6 8 9 • ~ 5 6 2 • 

l"! 300 0.43 2.42 -334. 2C647. 31125. 
··; 301 0.48 _ 2.42 2253. 10278. 13116. 

i .;-- 302 - -- 0.53 2.42 3257. 870. 7686. 
t ;--i 303 0.58 2.42 3273. -7706. -914. i"; _____ 304 - 0.63 2.42 2658. _ _:-_15591,, -~199. 

;" I~ 305 1.11 o.75 -193c . 2675. 3169. 
• :~ i.l 306 1.88 0.75 -1379. 2681. 7t:lo5. 

I N~ 307 1,98 0.75 -908. 2685. 1203. 
I ~~ - 308 - - 2.09 0.75 -505. 2685. e828. 

~ - , 309 2.20 0.75 -158. 2682. c5C5. 

; : j--- ~ ~ ~ g : ~ ~ ~ : ~ ~ ; ~ ~ ; : ~ g ~ ~ ~ : i ~ ~ ~ ~ : 
I -: 312 o.53 2.22 3258 . ea2. ~111. 

l- L 313 o.s8 2.22 3273. -7754. -E86. 

• I " : - - 3 14 o • 6 3 • 2 2 2 6 58 • --::. 1 5 1 o 4 • -- -- u 73 • 
'"j 315 1.77 0.25 -1936. 2668. E139. 

I' L, _ _ 316 1.88 0.25 -1379. 2678. Hl?. 
,· ! 317 1.98 0.25 ---- -907 -~-- 2685.-- 1177. 

8 , · \ 318 2.09 0.25 -504. 2688. 6803. 
j'~}19 ---- 2.20 ____ 0.25 __ ~157. __ __ :_2688. ____ 6482. 

• 
· ·~ : 320 0.43 2.02 -325. 20929. 31387. 
. I 
I", 
I 1- - ------- -- - - --- --- ------- -------- -- ---- · ----·- ·-, .. , 

lt i-- J 
I~ f-------- ------ ------------------

•·~: 
'·· i I~ r--------------- - ---- ------ -------------- -

1-! 
I ' 
I .., ~ 
i :----­
!"' i 

I~ ; 
i .! . 
l '1 :-·- -----

1;··1 ; >------. 
e:-: 

• 
I 
t··l 

' 

SlG,.~RZ SIGI"AIJAX SIG~A/'11\ 

2. 1C227. 225t. 
2. 3259. eo. 
2. 3274. -'?670. 

-0. 2659. -15519. 
~7. 26CC. -lg34. 
1,5. 264C. -1375. 
~ l. 2682. -9C5. 
44. 2119. -5C4. 
26. 2748. -158. 
9. 2C5U. -333. 

17. 10239. 2254. 
18. 3258. 865. 
16. 3274. --7679. 
7. 265<;. -15536. 
5. 2667. -1935. 

10. ?.676. -1377. 
11. 2684. -9C6. 
3. 2689. - 5Cio. 
!t. 2689. -157. 

.25. 2Ct:47 • -334. 
-13. 10278. 2253. ..7. 3258. 87C. .. . ) . ~2H. -17C6 • 
22.. 21:58. -1~594. 
-2. 2675. -1936. 
-3. 2681. -1379. 
-). 2665. -9C8. 
-3. 2685. ~sc5. 

- ~·. 26 22. -158. 
"'~. 20783. -332. 
tC::. lC35C. 2255. 
7:. 3261. sec. 
t::. 3271o. -7755. 
3CJ. use. -15704. 
-2. 2668. -1936. 
-2. 2678. -1379. 
·-2. ue5. -9C7. 
-.2. 2688. -5C4. 
-1. 2688. -157. 
n. - - - 20c;2g. ----- :..325. 

~NGLE SIC !' AI" 
E<1.S8 22 56. 
c.c4 325') . 
O.Cl 3274. 

-o.oo 2659. 
89.et: -1S34. 
89.36 - __ -1374. 
89.19 -904. 
89.22 -5C4. 
89.1,9 -157. 
89.'77 -333. 
ac;.ea 2254. 

0.43 3258. 
o.oa 3274. 
O.C2 2659. 

S9.94 -1<735. 
89.86 -1377. 
89.82 -906 . 
ec;.s3 -5C4. 
89.91 -157. 
89.g3 -334. 
89.69 2253. 

1.12 3257. 
0.21 3273. 
C.C7 2658. 

-89.97 -1<;36. 
-89.96 -1379. 
-E9.96 -908. 
-89.95 -5C5. 
-89.95 -158. 

89.88 -332. 
89.51 2255. 

1.80 3258. 
0.34 3273. 
0.12 2658. 

-e9.98 -1c;3(:. 
-89.97 -1379. 

--.:e9.96 -9C7. 
-S9.96 -5C4. 
-89.97 -157. 

- 8 9. 90 -----;.32 5. 

SIC/' AI\ 
10227. 

863. 
-76 7C. 

-15519. 
26CC. 
261,0. 
2681. 
2719. 
2748. 

20576. 
10239. 

865. 
-7679. 

-15536. 
2C:67. 
2676. 
2684. 
268<;. 
268'i. 

20647. 
10278. 

870. 
-7706. 

-15594. 
2675. 
2681. 
2685. 
2685. 
2682. 

20782. 
1035C. 

882. 
-7754. 

-15704. 
2668. 
2678. 
2685. 
2688. 
2688. 

. . 20929 • 

SIG~AMI\ SIO'AII\T 
2 • 15910. 
2. 6868. 
2. 1CS44. 

-o. 18177. 
27. 10277. 
4 5. 91€1,. 
51 • 82{:5. ---... ----- -

44. 7421. 
26. HCio. 
9. 31483. ·---·------ -

17. 15884. 
18. 6842. 
16. 10953. -- - ·---- ---------

1. 18194. 
5. 10173. 

10. 9C€7. -------

11. 8172. 
9. 7391. 
4. E:71g. ---- --- --

25. 311o58. 
43. 15863. 
47. l; 81(:. -- ·-·- - -·- ------

40. 10979. 
22. 18252. 
-2. 10105. - ·---------

-3. 9C23. 
-3. 811C. 
-3. 7332. -- ·--- -~---------

-2. H63. 
43. 31495. 
69. 158<;5. --------------- -- ·-

75. 6e37. 
65 • 11028. 
39. 18361. - --------·· ·-·-- ---
-2. 10C14. 
-2. 8995. 

·-------- 2. ----- 8 0 8 4. -- --- -------
-2. 
-1. 
37. ·-·-

7306. 
6l:38. 

31112. -------·---

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

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

..c::-



EL ~ Z 
321 0.48 2.02 

~ 322 0.53 2.C2 
, /-~--- 323 0.58 2.C2 _ 

: ,, 324 0.63 2.C2 

~- IG~bR 
2268. 
32()6. 
3275. 
2t57. · i· 325 0.43 1.82 

1 . ~- _ 3 2 6 o • 4 8 1 • 8 2 
. . , 327 0.53 1.82 ·i- 328 0.58 1.82 
!. i 329 C.63 1.82 l· --- 330 0.43 1.62 

8 '· 331 0.48 1.62 

1!· ~--- 332 C.53 1.62 
''j 313 (.58 1.62 

· j·· i 334 (.63 1.62 
I ., ~-- 3 3 5 C· • 4 3 1 • 4 2 
I· · 336 0.48 1.42 

e : .. : 337 o.53 1.42 
I ' j" ' 338 0.58 1.42 

• , :·~--- ;!~ - ~:!i ~:~~ 
" .-_ 341 __ 0.48 1.22 

: " 1 342 0.53 1.22 

-~08. 

... _ 2 2S 9. 
3287. 
3280. 
26<;7. 
-274. 
2357. 
3325. 
3U8. 
2(: 54. 
-281. 
2359. 

e: .? ! 343 o.58 1.22 
1''1---- 344 0.63 1.22 2569. 
. ' 345 0.43 l.C2 -538. o : .. i 346 o.48 1.02 1929. 

3364. 
3349 • 
2688. 
-218. 
2383. 
3218. 
31C9. 

l
"i __ 347 - 0.53 1.02 3147. 
·1~ 348 0.58 1.02 3382. 

S [ Gl' .bZ 
10423 . 

895. 
-7802. 

-15824. 
z.::: 86 3. 
1:J375. 

891. 
-7765. 

-15774. 
20076. 
9932. 

829. 
-7454. 

-15144. 
17840. 
8711. 

639. 
-(:622. 

-13322. 
13763. 

--- _6625. 
316. 

-5213. 
,_:-_10032. 

9289. 
3799. 

10 8. 
-3053. 
-6685. 

S [GliAl S IO' ARZ 
183 5C . 4<l. 
7898. 51. 
-722. 48. 

-EC2 3 . 34. 
319 5t.. -53 0 

18854. -113. 
!!353. -129. 
-3C8. -1C3. 

-7644. -45. 
32C7(:. -308. 
1SU8. -~ 5C. 

9cc;1. -618. 
368. -517. 

-~czc. -275. 
3~(:02. -772. 
2C32l. -1309. 

9(;17. -11,43. 
89c. -1252. 

-~538. -723. 
3~271. -1392. 
1Gl45. -1990. 
8615. -21~5. 

-e1. -1857. 
-71,47. -1237. 
25307. -74. 
12927. -2063. 

3CC7. -2434. 
-5156. -1631. 

-12068. 198 • 

SIGI'H' bX SIGI'bfoll~ ANGLE SIGI'AP' SIGI"AN 
1C423. 2268. 8<l.66 2268. 10423. 

3268 .. 894. 1.23 3266. 895. 
3 27 5. -7803. 0.25 3275. -78C2. 
2657. -1582'•· O.ll 2657. -15824. 

20Et3. - 3C8. -s9.ct -308. 20863. 
1C377. 2297. -e9.2C 2299. 10375. 

32.,4. 884. -3.08 3287. 891. 
3281. -17H. -0.53 32EC. -7765. 
2(:57. -15774. -0. 14 2C57. -15774. 

20081. -279. -89.13 -274. 2COH:. 
S972. 2311. -85.87 2357. 9932. 
347 0 . 684. -13.18 3325. 829. 
3 313. -7479. -2.75 3288. -7454. 
2659. -15148. -0.89 2654. -15144. 

17873. -314. -87.57 -281. 17840. 
acne. 21CC. -78.8C 2359. 8711. 
3986. 11. -23.32 3364. 639. 
~ 504. -(:117. -7.C5 3349. -6622. 
2721. -- ~13355. -2.58 2688. -13322. 

139CO. -355. -84.37 -218. 137(:3. 
7413. 15 1H:. -68.41 238 3. 6625. 
4373. -839. -28.09 3218. 31(:. 
3504. -5609. -12.03 31C9. -5213. 
2689. -10152. -5.55 2569. -10032. 
929C • -5~8. -e<J.57 -538. 9289. 
512g. 59'1. -57.19 1 S29. 37<J9. 
4497. -1242. -29.01 3147. 108. 
3771. -341,2. --13.44 3382. -3053. 
2755. -6(;89. 1.20 2751. -6685. 8 " 1 349 ::.63 1.02 2751. • 1:~----·-- ---·---------------------·- ··------------- -- ------------------.. --------· --

1' l ________ -- -----
el:~j 

I 

l" t--' - -
" I . ,.j 

--·--------------------· 

~ ~ f-l--
•••• • IJ--- -----------------------· --- ---- ---·--- --------- _____ ________________ .. __________ -----

, .. i 

I ,. t-_ - - - ------- --- ---- ----------·-------- _ .. ____ ---

e:" ~ 
!., I 
! - r---- -------- -·- ------------------------ .... ---

.: _. j 
I ! 
: ~ I , .. : 

e:.· 
l"i __ 
, ,: i 

• :'i . 
• ':i-·-

\ 

SIGfo'AHN 
49. 
'51. 
4 8. 
34. 

-53. 
-113. 
-129. 
-103. 
-45. 

-3C8. 
-550. 
-us. 
-517. 
-275. 
-112. 

-13C9. 
-1443. 
-1252. 
-723. 

-1392. 
-1990. 
-2165. 
-1857. 
-1237. 

- 74 . 
-2063. 
-2434. 
-1631. 

198. 

SIGI"AINT 
16082. 

7CC4. 
11C77. 
18481. 
32262. 
1(:~57. 

14(:8 • 
11047. 
18431. 
331~5. 

17360. 
8412. 

107Sl. 
17807. 
33915. 
18221. 
96'59. 

10281. 
16C75. 
32626. 
17549. 
9454. 
9112. 

12841. 
25E44. 
12328. 
5738. 
8927. 

14823. 

- ·-·-- ------

..... 
- ------#------·---

r-11' 
r , , 



-- --( 
El EPSR EPSZ EPST EPSAZ EPS PAX 
1 -C.C07 O.CCC C.C17 C.C CO O.CCC 
2 -o.co4 o.ooo c.ct5 c.cco o.ccc . r ! ____ 3 -0.003 -0.000 _ C.Cl3 C.O CO -O.(.(.C 

. ; 4 -c.co1 _ -o.cco c.cu c.cco -c.ccc 
t !,. 5 -o.ooo -o.coo c.c1o -c.ccc -c.ccc 

1.-:_--- 6
7 

-O.C07 0.001 _C.Ol8 C.C OO O.CCl 
-C.CC4 C.CCO C.Cl5 0.000 O.CCC 

t ·.: 8 -o.cc3 -o.ccc c.c13 c.cco -c.ccc 
l. i 9 -o.oo1 -o.coo c.c11 c.cco -o.ccc 
! . : - --- 10 -c.cco -c.cco c.cto o.cco -o.cco 

1 1
• 1 11 -0.007 C.C01 C.C18 C.CCO O.CCl 

· . 1 12 -0.004 O.COO C.C15 O.CCO C.CCC 
l--1--- 13 -o.oo3 -c.coo c.ol3 -o.coo -o.ccc 

1; .. , 14 -c.co1 -o.ccc c.c12 c.cco -o.ccc i '~--- 15 -o.coo -o.ooo o.cn c.cco _-c.ccc 
: ·. 16 -o.oo1 o.coo c.Cl8 -o.coo o.ccc 

8 · -: 11 -o.co4 o.ccc c.Cl5 -o.ooo c.ccc 
18 -o.co3 -o.ooc c.c13 -c.ccc -c.ccc 
19 -o.oo1 -o.cco c.c12 -o.coo -c.cco 
20 -c.coo -c.coc c.o11 -o.oco -o.cco 

·! 21 -o.cc1 -o.coc c.C18 -o.coo -c.ccc 
--~~- 22 -o.oo4 -o.ooo c.c15 -o.co1 -o.cco e ,, 23 -o.oo3 -o.cco c.ct 3 -c.cot -c.ccc 
''L 24 -0.001 O.CCC C.C12 _-C.COl O.CCC 
, 1 - 25 -o.ooo o.ooo c.c11 -c.cco c.ccc 

• I I '"I 26 -0.001 -0.001 c.Ol8 -0.001 -0.001 
"" 27 -C.C04 -C.COl C.Cl5 __ -C.C01 -O.C01 
l "!~ 2a -o.oo3 -o.ooo o.cl3 -c.cc1 -c.ccc 

• 1 ~ ' I 29 -0.001 0.000 0.01 ~ -0.001 O.CCC !· -~ ___ 30 -C.CCO O.C01 C.C10 -0.001 0.001 
j' ~ 31 -O.C07 -O.CC2 C.CH: -C.COO -O.CC2 

4D ;"j 32 -o.oo4 -r .oo1 c.o13 -o.ooo -o.cc1 
1· L__33 -c.co3 ___ -c coo c.o11 -o.coo -o.coc 
1 .. 1 34 -0.001 0.001 C.ClC - -C.COO O.COl 

• : ·
1 

35 -o.ooo o.ooz c.co9 -c.ccc c.oo2 
1 L-- 36 _ -o.oo7 -o.co1 _ _ c.c12 o.oo1 -o.cco 

37 -o.oo5 -o.cco c.cc9·-·-c.oo3 o.cco 
• ·-i 38 -o.oo3 -o.coo c.cc8 c.oC3 o.ccc 

! •! ____ 3? ___ _-:- 0. 001 __ 0. 000 _____ 0. C07 -'-0 .C02 __ 0 .COl . 
;· 1 "c -c.coo c.co1 c.cot: c.co1 o.co1 

• ·i -. ~~---------- -------·-

,-L ___ --, .. ' .... . 
" I 

I -~----- --- - -·­

••• 1 

I . , ... -----•. : 
; :: i--------- -.:., 
! . !_ ---
! ··I 

• .·: 
'·" 

•. 

\ 

EPS,.,lt-. 
-C.C07 
-C.CC4 
-C.C03 
-C.COl 
-c.coc 
-O.C07 
-C.C04 
-C.CC 3 
-C.CCl 
-o .c oc 
- 0.001 
-C.C04 
-0.003 
-C.C01 
-c.ccc 
-O.CC7 
-O.C04 
-C.C03 
-O.C01 
-o.coo 
-0.007 
-C.C04 
-C.C03 
-0.001 
-c.coo 
-0.007 
-O.C04 
-C.C03 
-C.COl 
-o.coo 
-C.C07 
-C.C04 
-C.C03 
-O.COl 
-o.coc 
-0.007 
-0.005 
-O.C03 
-C.002 
-0.001 

ANGL E 
c.o 

8c; .C3 
ee.~c 

87.79 
-e6.e3 

e<;.ts 
89.27 
88.6'1 
87.24 
78. 16 
o.o 
c.c 
o.o 
o.c 
c.c 

-89.39 
-88.31 
-86.60 
-84.CC 
-73.31 
-88.36 

EPS,., EPS~ EPSMN T E~PERATuRE 

-C.CC1 C.CCC C.CCO 201. 
-C.CC4 C.CCC C.CCC 202. 
-c.cc~ -c.ccc c.ccc 202 • 
-c.cc1 -o.ccc c.cco £C3 • 
-c.ccc -c.coo -c.cco 203. 
-C.CC1 C.CCl C.CCC 201. 
-C.CC4 C.CCC C.CCC 2C2. 
-c.cc3 -c.coo o.oco 202. 
-c.cc1 -c.ccc o.coo 203. 
-o.ccc -c.ccc c.ccc 203. 
-O.CC7 C.OOl O.COO 201. 
- C.CC4 C.CCC 0.000 202. 
-o.cc3 -c.ccc -o.ccc 202. 
-c.co1 -o.coo o.coo 203. 
-o.cc o -o.cco o.ooo 203. 
-c.co7 c.ccc -c.coc 201. 
-o.cc4 c.coc -c.oco 202. 
-o.cc3 -o.ooo -o.ooo 202. 
-c.co1 -c.coo -o.ooo 203. 
-o.ccc -c.coc -o.cco 203. 
-c.ca1 -c.coo -o.oao 201. 

-a5.t7 -c.cc4 -c.ccc -o.oo1 202. 
-82.0c -O.CC3 -O.CCC -C.COl 202. 
-78.23 -O.COl C.CCO -0.001 203. --------75.78 -c.ccc c.coo -o.ooa 203 • 
-87.13 -C.C07 -C.COl -C.COl 201. 
-83.13 -O.C04 -C.COl -0.001 202. ---------78.92 -o.co3 -o.coo -o.oot 202. 
-7c.74 -C.CCl C.COC -C.CCl 203. 
-79.48 -o.cco c.co1 -o.co1 203. . -· - --88.07 -o.co1 -c.ooz -o.ooo 201. 
-87.13 -C.CC4 -C.C01 -0.000 202. 
-86.13 -o.co3 -c.coc -o.coo 202. - -- ·--·-- ---85.65 -O.COl O.COl -0.000 203. 
-85.86 -c.ccc c.coz -o.ooo 203. 
83.78 -O.CC7 -C.CCl O.GCl 201. 
74.n -·:.o~co5 -·:..o.-ccc-·- o.co3 .. ______ · 202. 
c5.5o -a.cc3 -c.cco o.co3 202. 
60.32 -C.C01 C.CCC C.C02 203. 
61.50 ..:a.CCO O.CO\ O.COl ----------·-- 2C3. 

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

,.. __ .....,..._ -------
,0 

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



~ I El EPS R EPSZ E ~ S T EPSRZ EP S~ AX EPS~IN ANGLE EP S~ EP SN EPS MN TE~PERATUR E 
D. 42 -o.oos o. cc~ c. c c 4 c . c c9 c.cot -c . co1 66.88 - c.c o 5 o.c o4 o.oo9 202. 

'l 41 -C.CC? C. C0 1 C.C0 6 O.C06 O. C07 -O.CCB 79 . 12 -O.C C7 O. C07 o.OOe 20 1 . 

: /-,- - 43 ___ -0.004 O.CO C C.C 03 __ 0 .0 11 ___ O. CC 4 -O.C 0 7 55.05 -O.CC4 C.COC 0.011 202. ______ --------- __ ------ -----------
1 ' j 44 -O.CC2 -C . CC3 C.CC2 0 . 009 O.C C2 - O.C07 41.96 -C.CC2 -C.C C3 C.C C9 203. 

I J-,- 45 -o.cco -c.ccs c.cc 2 c.c c4 c . ccc -c.c o6 zo.3e -c.coo -c.cos o.co4 203. 

1
.; __ _ 46 -o.oo1 o . o21 c.co 4 c.cc 8 o. c 22 - c . cc e e2 . 39 -c . cC? c.c21 o.coa __ ______ _ _ 201. ---- --------- - - ---- -- - - ---- _______ _ 
· j 47 -0.006 0.013 O. C02 0.014 0.0 15 -O .C 09 71.90 -O.CC6 C.Ol3 0.014 201. 

Dj·i 48 -c.cos o. c o4 c.cc 1 c.c1a o.cc9 -0 . 011 58.46 -c.c o5 c.C04 o.o1a 202. 
· ' 49 -O.C05 -0 .0 07 C.COl 0.020 C.C C4 -C . C16 41.62 -O.C C5 -C.C07 0.020 202. 

l.r·-- 50 -O.C04 - 0.020 C.COO 0.020 O.C Ol -C. C25 24.74 - C.CC4 -C.C2C 0.020 - 202. 
t · ! 51 -C.CG7 0.03 6 C.Cl2 0.00 1 0.03 6 -0.0 07 89 . 39 -C .C0 7 0.036 C.C01 2C7. 

j· ' 52 -o.cos o.C 24 c.cc a o.cct c.C24_ -c.cos 84.3 8 -o.c c 5 o.o24 o.oo6 211. 
, ., .,.---- 53 -0.004 0.012 O.C0 5 0.0 09 0.013 -C.CO S 7 5.e1 - C.CC4 0.012 0.009 -------- 213. -- --- -- -------------- .. --------

• . -, 54 -o.cc4 -c.cco c . co3 0. 0 11 o.0 0 4 -o.oo8 53.45 - o.cc4 - c.ccc 0.011 216. 
l"f--- 55 _-O.CC4 -0.0 14 C.CCl C.O l 4 _-C.CCC -0.017 26.23 -O.C04 - 0.014 0.014 211 • 
. ·· j 56 -o.on .-n.o24 - c.cc o c.c5a o.cn -0.048 39.82 -c.cl3 -c.c24 o.058 222. 

t J" , 57 -0.006 O.C47 C.C3 1 0.000 O.C47 - O.C06 89.77 -O.CC6 C.C47 C.CCO 221. 

1

1 
•• ! 58 -0.002 O.C 33_ C.C2 C C.C05 O.C3t, -0 . 002 85.97 -O.C02 C.033 0.005 233 • .. r- 59 - -o.oc,o o.c21 c.c12 c.coa o.C2L -c.co1 79.oa -o.cco c.c21 o.ooa 244. -- -- - · ------------

~ ~ l 60 0.001 0.009 C.C05 0.011 0.012 -O.C02 62.82 O.C01 C.C09 C.Oll 253. 
•I 61 C.OOl -C.C01 C.C01 C.C14 O.C07 -0.00 7 39.57 0.001 -O.COI 0.014 260. ,----- - ---- ----- -- -!": 62 o.oo1 -0.014 -c.cc5 c.o~ 3 c.c1e -c.czq 35.72 o.co 1 -0.014 o.043 275. 

~~-· ~ 63 0.001 -0.013 -C.C02 -0.005 C.C02 -C.Cl3 -8.16 C.CCl· -C.Cl3 -O.C05 244. 
'' 1 64 -O.C02 -C.02 B _ -C.C06 0.050 C.Cl3 -0.043 31.40 -O.C02 -0.028 0.050 -- - --- 264. ------------ --------------·----------
• 65 -o.oos c.c6c c.ctc c.co2 c.cec -c.co5 89.1q -o.co5 o.o6o o.oo2 237 • 

• , " 66 0.001 0.043 C.C~O 0.007 G.C44 O.C01 85.42 C.CC1 C.C43 0.007 260. 
'' ·1----- - 67 O.C04 0.029 C.02~ 0.010 0.030 O.C03 78.96 O.C04 O.C2S 0.010 ____ ___ 279. 

1 -- ~ 68 0.005 C.Cl6 C.Cl1 C.Cl2 O.Cl<; O.C0 2 65.90 O.C05 0.016 0.012 296. 
t

1
:-: 1 69 0.005 0.00 5 C.CC2 C. C13 O.C12 -O . C02 ~4.91 C.CC5 C.C05 0.013 310. 
" ~,_7 0 - 0 • 0 12 -0 • 0 12 - - c • c 0 8 0 • c 3 3 0 • c 2 0 -0 • 0 2 0 2 7 • 1 5 c • c 12 - 0 • c 12 c • 0 3 3 3 3 3 • 

I · ~ 11 -o.oo1 -o.coz -c.co8 -c.co5 o.co1 -o.oo4 -41.57 -c.co1 -o.co2 ·- ·-o.oo5 ·------ - 304. 
t · I 72 0.008 -0.023 -O.C15 O.C33 O.C15 -O.C3C 23.75 o.coe -0.023 0.033 332. 

, j 73 -0.001 -0.022 -C.Cl2 0.019 O.C03 -0.025 21.22 -C.CC1 -C.C22 C.Ol9 309. I" r--74 --.:..c.co3 c.o73 c.c94 o.co2 o.073 -o.co3 89.32 -o.co3 c.o73 o.co2 ________ --- 25C. 
t !ri 75 O.C05 0.053 C.C66 C.CC6 O.C53 C.C05 86.40 0.005 0.053 0.006 281. 

I.~ L ___ 76 ___ o. oo9 _ o. 036 _ _ c. C43_ o .co9 ___ o .c3 1 ___ o. co9 ____ eo. 79 __ c. cc<J __ ,_ c. 036 ___ o .oo9 ________ 307. __ _ _____ ___ _ __ ________ ____ _ -· ______ _ 
·j 77 0.011 0.022 C.025 0.011 0.02~ 0.009 67.18 C.O~l 0.0?2 0 . 01! 330. 

, !.I 78 0.011 O.C09 C.C10 C.Cl~ O.Cl~ C.C 04 41.30 C.Cll O.OC9 0 . 012 350. 
!• , _ __ 79 _____ 0.020 _ -0.009 _-C._C02_ 0~022 O.C24 -0.013 18.96 C.C20 -c.ccq 0.022 377. 
\" i 80 O.CCO C.C01 -C.ClO 0.002 0.002 -O.COO 54.62 C.CCC C.OOl O.C02 , ___ , - 360. ------- ------------------ -----·----- - - -t . . 
1 ·~----- ----"------------------- ------ ------ -----
1 ~ I 

ti::l 
1 .. r---- --- ------- ---------- ----------- ____ , ___ _ 

t l ~ : 
' ! 
I·· ' 

, ! ~ t--i --
1 • 

I~:------ -­•: _, ~ 
I· I ,.,--- - -

,,:- ! 
- I . :" . 

\. 

\ 



r-- ---
1 
i El EPSR EPSZ EPST ErSRZ EPS~AX 

81 0.015 -0.021 -C.C17 0.025 O.Cl9 
, 82 c.co4 -c.cl8 -c.c21 o.c13 o.cc~ 

,.:._(---83 _ -0.001 -C.Cl7 __ -C.C'2 __ O.Cl4 C.CC2 
· , 84 -0.001 0.081 0.133 0.000 0.081 
'l 85 C.Cll C.C59 C.C97 0.002 O.CS<; 
' ,__ __ 8 6 0. c 16 0. c 4 1 c. c l: 9 c. c c 3 0. c 4 1 
· i 87 0.019 0.026 0.046 C.C04 0.027 
.! 88 C.C19 0.014 C.028 0.006 0.020 
,i 89 0.028 -O.C04 C.Cl3 C.C08 O.C29 
,-- 90 o.oo1 o.oo.; -c.co1 o.ocs c.cce 

91 0.021 -0.018 -O.C09 0.016 0.023 
92 O.C C9 -C.C1l: -C.Cl9 0.012 O.C11 

·I 93 0.004 -0.019 -C.C30 C.C13 C.CCl: 

. i 

• 1 94 o.coo -o.o13 -o.o31 o.ooa o.co2 
,, j 95 C.C02 0.079 C.171 -0 . 004 0.079 
.. : -- 9 6 0 • 0 16 0 • 0 59 c • 13 0 - 0 • 0 0 7 0 • c 5 9 

1 97 o.C24 o.042 c.o9a -o.co8 o.C42 
"I-- 98 o.C27 c.cza C.C72 -<J.009 0.032 
. , 99 o.o28 o.Cll: c.csc -c.co8 o.c3c 
·· 1 100 o.o37 -o.ooo c.a34 -0.012 o.o3e 
-·~_ 101 0.015 C.C07 C.Cl7 O.OCO 0.015 
,., 102 o.029 -0.014 c.cc8 -c.cco o.c29 

~i i~! g:g6~ =~:~~; =~:~~! ~:g~i g:~i6 
:: 1: ·- 105 C.COl -C.Cl7 -C.C35 ::: 011 O.C05 

106 O.CCO -O.CC8 -C.C37 J.005 O.CC1 "L- 101 o.co4 o.o65 o.2o5 -•J.009 o.ut 
, !0 1 o a o • c 2 2 'J • o 4 c; o • 16 o - c • o 1 5 o • c s 1 
" : 1 109 0.033 0.035 C.125 -cJ.C19 O.C43 
··ty) _ 110 0.039 0.023 C.097 -0.022 0.044 
~ :~ 111 O.C41 O.Cl4 C.073 -0.023 0.046 
·I 112 0.056 -0.0~5 C.C52 -O.G28 0.059 
·~ 113 0.025 O.G , 9 0.037 -0.018 0.029 
.. , - -114 C.C42 -O.ClO C.C27 -0.017 0.043 
· 115 0.029 -O.CCt C.C1C -C.C09 0.028 
~~_ 116 __ o.o11 ___ -0.012 ___ _:c.cn __ o.cco __ o.c17 
~1 117 0.009 -0.015 -C.C29 0.008 O.C09 
·' 118 O.C03 -0.013 -C.C38 C.010 C.C04 
·~"_ 119 _--:0.000 _ -:-0.005 ___ - _O.C40/ --- .C.C04 __ O.CCl 
• 120 0.006 0.048 0.221 -C.006 0.04~ 

:i 
~ r----------------------. _______________ ,_ 
- I 

1---------------------

:J 
., l 

EFS I" IN 
-0.025 
-0.020 
-c.c2c 
-O.C01 

o .all 
C.Clc 
0.018 
0.012 

-O.CC5 
C.C02 

-0.019 
-C.Cl7 
-C.C2C 
-O.Cl4 

O.C02 
C.Oll: 
0.023 
0.023 
C.Cl5 

-C.C01 
0.007 

-0.014 
-c. c 11 
-0.018 
-0.018 
-C.C09 

o.co4 
0.020 
C.C24 
c.ou~ 

0.010 
-c.co8 

o.r.os 
-0 .o ll 
-O.C07 
-C.C12 
-0.016 
-0.014 
-C.CC6 

O.C06 

,_ ______ ---· --· ------- ----------------------- --• I 
.. ! 
.. ' 

' ' 
, I 
'----. I 
I 

~ !_ . 
- i .. , 

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

1.1'\ G l E 
:?.67 
15.04 
19.69 
es.s4 
E 8 .<;? 

E6.5C 
i4.l:5 
£3.58 

7.23 
2'1.70 
11.04 
12.93 
14.93 
l6.l:2 

-88.l:2 
-85.56 
-77.53 
-!t5.22 
-17 .C3 
-8.93 

1.13 
-J .l7 

5.31 
11.18 
~ .:.. 7 7 
'; 5. <;;4 

-a 5.99 
-'Y-5.10 
-47.€1 
-2?.26 
-:.~.95 

-12.39 
-~ ... ~t3 
-8.94 
--:.e8 

c. 14 
E. 77 

H .36 
21.14 

-a:. 76 

EFS P EPS~ EFS~~ 

C.Cl5 -C.C21 C.C25 
O.C04 -0.018 C.Cl3 

-o.cc·1 -c.on __ o.o14 
-C.CCl C.C€1 O.CCC 

C.Cl1 0.059 C.C02 
C.Cll: C.041 O.C03 
C.Cl<; C.C26 C.004 
C.ClS C.Cl4 C.C06 
c.cz8 -c.oo4 o.ooe 
C.CC7 C.CC4 0.005 
O.C21 -C.Cle C.Cl6 
O.CC9 -0.016 0.012 
O.C04 -O.C19 0.013 
o.cco -c.c13 c.co8 
o.coz c.o79 -o.co4 
C.Cl6 0.059 -0.007 
c.c24 o.o4z -o.ooe 
0.027 C.028 -0.009 
0.028 0.016 -0.008 
c.c37 -c.cco -0.012 
o.cl5 c.co7 c.coo 
c.c29 -c.Ot4 -o.coo 
C.Cll: -C.Cl1 0.00~ 
C.C09 -C.Ol7 C.Oll 
O.C03 -0.017 C.Gll 
o.cco -o.oca o.oc5 
O.C04 C.C65 -O.CC9 
0.022 C.049 -0.015 
C.C33 0.035 -0.019 
O.C39 C.023 -0.022 
O.C4l 0.014 -0.023 
O.C56 -C.C05 -0.028 
C.025 O.C09 -0.018 
~.042 -C.01C -0.017 
J.oze -o.oo6 -o.oo9 
:.Cl7 -0.012 0.000 

TEIIF ER ATURE 
389. 
377. 
368. 
258. 
294. 
325. 
352. 
37t. 
404. 
397. 
425. 
4 25. 
430. 
424. 
263. 
301. 
334. 
3l:4. 
390. 
411. 
417. 
444. 
452. 
469. 
475. 
4 71. 
265. 
304. 
338. 
369. 
3<;6. 
428. 

---·-- --- 430. 
454. 
465. 

J.ccc; -- :...o.o1s c.coa ·----·-
490. 
505. 
512. ~.co3 -c.o13 o.o1o 

-a.coo -o.oo5 o.oo4 ·=. 'c (: c. 0 4 8 -- :_ ('. c () 6 
509. 
268. 

I ----- ---- -----· -------·- - _________ ___, 

I 
- ------·- ------

----- ~ . --- - -- --- ___ ; .,., . 
.,_ I 

. ------------ ..:;t ---- -----, 

~ 

--------~- -- -------i 
' 

I 
- -. --- - . - ________ I 



j 1~i o:6~: o:6~~ o=~~~ -~~~i~ E6:6~~ E6:6~~ -:~:~~ c=~~~ c=~~~ -~~~~~ TEl" PERATURE 

\ I 122 C.C~3 C.C23 C.138 -0.015 O.C~ 6 0.021 -18.3~ C.C4 ~ C.C23 -C.C15 4- 1 2 3 _ o • o 53 o • c 13 c • 1 o e - c • c 2 c _ o • c 5 5 o • o 11 - 1 3 • 4 1 c • c 5 3 c • o n - o • o 2 o ______ _ 
!· 1 124 0.059 O.OC5 C.C84 -C.C2~ C.C~2 C.C02 -12.~3 C.C5S C.C05 -0.026 
~'~ 125 O.Oe2 -0.013 C.C 62 -0.038 G.C8 6 -C.Ol6 -10.88 O.C€2 -C.Cl3 -C.038 

i::-- ~~~ ~:~!: -~:~~~ ~:~~! =~:~~~ ~:~~~ -~:~~: =t~:~: ~:~!~ -~:g~: :g:g~f 
I: I ~~~ ~:~~~ =~:~g; g:~~: ;g:g~~ g:~~~ :g:~g: :t~:~! ~:~;~ =~:~g; =~:g~! l·r--- 130 0.023 -0.009 -C.C14 -0.004 O.C23 -C.C09 -3.59 C.023 -C.C 09 -C.004 
, • ' 131 0.012 -0.011 - C.C29 0 .004 O.C12 -0.011 5.56 C.C12 - C.C11 0.004 

l .:~- 11 .3323 c.co4 -o.co9 -c.c37 _ c.oo a o.co5 -o. oto · 16.22 c.c c4 -o.oo9 c.ooe ____ _ 
- -0.001 -O.CC 4 -C.C4CI C.C05 O.C01 -C.C05 30.14 - O.CCl -C.CC4 0.005 

... ~ 134 O.C05 0 .053 0.20 3 0.010 0.054 C.C04 83.S~ C.CC5 0.053 0.010 
' u; 135 O.C26 0.033 0.153 0 . 016 0.038 0.021 5M.38 O.C26 C.C33 C.Cl6 
"r-- 136 0.039 C.Ol5 C.ll3 0 .014 0.041 0.013 15.3~ O.C39 0.015 0.014 
-

1

1 
137 o.o48 -o.coo c.ce1 c.cce o.c4E -c.cot 4.64 c.c4e -c.coo o.oo8 

308. 
343. 
375. 
403. 
436. 
~4C. 
467. 
474. 
4'i6 . 
519. 
533. 
540. 
539 • 
278. 
326. 
368. 
405. 

~ 138 0.054 -U.Ol1 C.055 -0.00 3 0.054 -0.011 -1.29 0.054 -0.011 -O.C03 
·/ 139 O.Ce9 -0.03<; C.C22 -0.02 ~ O.C9l -0.041 -6.30 O.C8<:l -0.039 -0.029 ··- -----. 485. 

439. 

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

----- ---------- -----· --- -----------~·-

I .. 
·· 1 140 o.o37 o.oo8 c.C43 -o.cte o.c~c o.co5 -15.92 o.C37 c.ooa -0.018 462. : . 
• 141 o.099 -0.021 c.Cl3 -0.033 0.101 -O.C29 -7.42 c.c~g -c.c21 -0.033 506. I 

•l 142 O.C39 0.015 ~.C26 ----·0.031 0.047 0.007 -25.97 O.C39 0.015 -0.031 ___ --- 487. -----·-- ------- ·-------------------; . 
~1 143 0.083 -O.C13 C.C05 -0.022 O.Ce4 -0.015 -6.49 0.083 -0.013 -0.022 523 • 
• ! 144 0.041 0.012 C.C14 -0.036 0.049 O.C03 -25.98 C.C41 C.C12 -0.036 504. 
,. , - -- 145 - -- 0.0~9 -C.C07 -C.COl -0.007 0.069 -0.008 -2.78 . {).C6'1 -C.C07 -O.C07 ------- 533. 
~· 146 0.044 O.CCl -C.C02 -C.C13 O.C45 0.000 -8.34 C.C44 O.COl -0.013 529. 
~I 147 o.034 -o.oo5 -C.Cl4 __ -o.cos o.o3~ -o.co5 -3.63 c.C34 -o.cos -o.oo5 544. 
·~ 148 0.021 -O.C07 -C.C26 C.COl 0.021 -0.007 0.68 0.021 -C.C07 C.COl 555. 
"i I 149 O.ClO -C.CC~ -C.C33 C.C03 O.GlC -O.C06 5.77 O.ClC -O.C06 0.003 561. 
'~· 150 _ 0.001 __ -0.003 . -C.C37 C.C03 O.CC2 -O.C04 19.60 C.CC1 -C.C03 O.C03 _____ 561. 
• 151 -o.ooo o.084 o.16o o.o2c o.oa5 -o.oo1 83.15 -o.cco c.oa4 o.o2o 289. 
• 152 O.C12 O.C47 C.108 C.C3C 0.052 0.007 69.82 0.012 0.047 0.030 344. 
, 153 0.011 o.014 c.c~6 c.C32 o.C32 -o.coo 42.40 o.c11 o.014 o.032 392. 
' . 154·- · 0.018 -0.015 . C.C31 0.028 0.023 -0.020 20.55 C.Cl8 -C.Ol5 C.028 435. 
'

1 155 O.C15 -C.C4C C.C01 0.018 0.017 -0.042 8.89 0.015 -0.040 0.018 474. 
·~ __ 156 _. :':'0.002 ___ -0.C~7 _ -C.C26 _ -.0.04C __ O.C03 -0.072 -16.08 -O.C02 -0.067 -0.040 511. 

1 
157 o.o22 -0.04C -c.c1a 0.022 o.o23 -0.042 9.8a ---c.czz · --0.040 --- o.o22 ______ 524. 

1 158 O.C90 -0.011 -C.C27 -0.037 0.093 -O.C14 -AO.il O.C90 -C.Oll -0.037 556. 
I _159 ___ o. oe6 _ ::,-o .cc8 __ -c. (32 __ -:-o. C62 _ _ _ o.e.;s _ -0.011 _ -16.66 .... o .086 __ __:- c .cos __ -o .062 ___ 57<;. 
~ 160 0.049 0.020 -C.C39 -C.C03 O.C49 0.019 -2.64 C.C49 0.020 -0.003 603. 

I 
~---------------------------- ··---

1 
1-------- ·--·-- ------

\ 

. ' 

--------- .. ____ , ___ ___ - - -·---·---·-·!' 

- ·------- --------·------- . - -- --- ··----~~ 
;· 
I 

. -. 

. ,. 
i . 

. .. : 
--- --- -·----: ... ' 

~ 
. --- ----- ----·- _, __ ---- ---- ..... _ _.,._, 

..... ..... 

I ' 

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

---~-­

co 
···-- -----. . 
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:- i . 



H EPSR 
161 0.065 
162 0.044 
163 C.C43 
164 O.C3R 
165 0.028 
lt6 0.018 
167 O.C07 
168 -0.002 
169 O.CG6 
110 o.cc8 
171 O.OG6 
172 0.002 
173 0.062 
114 0.047 
175 0.022 
176 O.C27 
177 0.023 
178 0.018 
179 C.C12 
180 -0.001 
181 o.oo8 
182 0.012 
183 0.012 
184 0.011 
185 0.010 
186 0.012 
187 0.014 

~ 188 0.013 
1 189 C.ClO 
l'\. _190 -0.001 
~ 191 0.008 

192 0.012 
193 0.012 

- 194 0. 010 
195 -0.004 
196 O.C03 
197 0.007 
198 0.009 
199 O.Cll 
2oo ·--:.o.ool 

EPSZ EFST EPSR Z 
O.C02 -C.Cl6 -C.C64 
0.016 -O.Cl9 -O.C44 

-C.Cl1 -C.C34 C.COl 
-0.005 -C.C25 -0.014 
-O.C07 -C.028 -0.009 
-O.C05 -C.C31 -0.007 
-o.ccc -c.C32 -c.co6 

0.100 C.124 -0.001 
0.052 C.C75 -0.002 
o.cce C.C36 -C.C05 

-0.036 C.C02 -0.011 
-0.084 -C.C27 -0.020 
-O.OC9 -C.C48 -C.C58 

0.004 -C.C42 -O.C5rl 
~0.008 -C,C41 -0.019 
-O.C09 -C.C37 -0.027 
-O.C09 -C.C35 -C.C2l 
-0.004 -0.033 -0.020 

O.C06 -C.C32 -0.020 
0.091 C.110 -C.C07 
0.046 C.C63 -0.011 
C.C04 O.C25 -0.012 

-0.035 -C.C07 -O.C10 
-0.071 -C.C34 -O.CC4 
-o.oo8 -C.032 -o.oz ; 
-0.012 -C.C33 -0.023 
-O.OG~ -C.C33 -0.025 

O.OC1 -C.C32 -0.027 
O.G16 -C.C31 -0 . 029 
O.Ce1 O.lC9 -C.G03 
0.041 C.C62 -0.006 
0.004 C.G24 -0.006 

-0.031 -c.co8 -c.co5 
-0.063 -O.C35 -O.C03 
-0.015 -C.C15 -0.002 
-C.010 -C.Cl9 -C.C13 
-o.co3 ·--::..c.c2l ---0.018 

o.oo8 -c.c23 -0.024 
0.025 -O.C24 -C.C36 
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O.C43 
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0.(2(: 
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o.Cc1 
0.041 
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-C.Cll 
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-c.coe 
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-C.COl 
-C.C02 
c.coe 
o.cos 

-0.037 
-0.085 
-0.020 
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-C.C12 
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-0.001 
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0.007 
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-0.036 
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-0.014 
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-0.002 
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c.coe 
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-0.031 
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-87.E3 
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-28.75 
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-55.lf 
-89.5<; 

EFSI'" EPSN EPSM~ 
C.Ct5 C.CC2 -0.064 
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C.C2c -C.C07 -C.CC9 
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c.oo8 
0.012 
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0.010 

-0.008 
-0.004 

o.cco 
0.004 
o.oc8 

-O.CC>l 
O.CCP, 
0.012 
0.012 
0.010 

-0.010 
-0.007 
-C.OC4 
-o.cco 

0.004 
-O.COl 

o.co8 
0.012 
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-0.010 
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-o.oo5 
-0.002 

0.001 
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o.oo8 
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0.038 C.Cf4 -C.C02 C.0 3E C.COE 
0.003 C.C26 -O.C02 C.C12 C.C 03 

-0.029 -C.C06 _-C.C02 C.Cl 2 -0.02S 
- O.C6C -C.C~4 -C.C01 C.C1C -C.C6C 
-0.013 C.C03 O. C04 -C.CCE -C.C14 
- 0.004 . -C.COl -O.C04 -O.CO~ -O.C06 

O.C04 -C.C04 -C.C11 O.CC8 -O.C03 
0.014 -C.C07 -0.018 C.C1S -C.COl 
0.023 -O.C09 -0.028 O.C~ ! -O.COl 
o.c75 0.113 -o.coo o.o1: -o.co1 
o.o38 c.c ~t -o.coo o.C3f c.cc8 
o.oo3 c.o28 -o.coo o.c1< o.co3 

-c.o29 -c.co4 -o.ooo o.o1~ -o.o29 
-0.058 -C.C32 -O.CCO O.C1C -0.05£ 
-0.006 C.Cl6 0.004 -O.CC~ -0.011 

0.002 C.C13 -0.001 - O.CC£ -0.007 
O.CC9 C.ClC -C.CC6 C.01C -0 . 005 
0.015 C.C08 -0.012 O.Cl1 -0.002 
0.021 O.C06 -0.020 0.02f -0.001 
O.C75 C.ll5 C.CQO 0.075 -C.C01 
o.o3e c.c67 a.coo o.c3E o.co8 
0.003 O.C29 0.000 0.012 O.C03 
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0.015 C.C14 -0.009 0.01f -O.C03 
0.017 C.C13 -0.012 0.019· -0.001 
0.075 0.115 O.COO 0.075 -O.C01 
o.o3e c.c68 o.oco ri.o3e o.coe 
0.003 C.029 0.000 0.012 C.003 

-0.029 -O.C03 O.CCO 0.012 -0.029 
-o.o5s -o.c31 c.oco c.c1c -o.o59 

0.003 C.C23 -0.001 0.003 -O.C09 
0.007 C.C21 -0.001 0.007 -0.007 
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EL EPSR 
241 c.cc8 
242 0 . 012 

,~,- 243 0.012 
244 0.010 

, ! 245 -c .cc8 
';__ 246 -0.006 
· 1 247 -C.C04 
., 248 -0.002 
·' 249 -0.001 

250 -0.001 
251 0.008 

·L 252 0.012 
·i 253 0.012 

: 251t C.ClO 
·~-- 255 -0.008 
··; 256 -0.005 
·' 257 -C.C04 
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I 260 -C.COl 
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7 l - 265 -0.008 
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~ ~ 269 -0.001 

-t' L - 2 7 0 -C. C 01 • 271 0.008 
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· _ 273 __ 0.012 
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o.o3e c.cee c.cco c.o3s 
0.003 O.C29 C.CCC 0.012 

-0.029 -C.C03 0.000 0.012 
-0.059 -C.C31 O.COO O.ClC 
c.cc5 o.cze -c.cco o.cc5 
O.C07 .. C.C26 . _C.C01 G.CC7 
C.C10 O.C25 0.001 0.010 
0.013 C.C23 C.COl 0.013 
0.016 C.C22 C.C01 O.Cle 
0.076 0.115 o.oco 0.076 
o.o3e c.cee c.cco c.o38 
0.003 0.029 C.CCO O.C12 

-0.029 -C.C03 C.COO 0.012 
-0.059 -C.C3l C.CCO 0.010 

O.COe C.C32 O.CC1 C.CC6 
o.ooa c.c3o o.oo2 c.coa 
o.o1o c.c28 J.ao2 o.o11 
O.C13 C.C27 J.C02 G.C13 
0.015 O.C26 0.001 O.Cl5 
o.o76 o.tl5 -o.ooo o.076 
o.c3e c.c6e -c.coo o.o3a 
0.003 O.C29 -C.CCO 0.012 

-o.o29 -c.co3 -o . ooo o.c12 
-O.C59 -c.c::n __ _:.c.:co o.c1o 

C . OC8 C.C34 O.OCl C.CCE 
0 . 009 0.031 C.C01 O.CCS 
f.011 C.C30 C.C02 0.011 
o.o12 c.o2e c.co1 o.c12 
0.013 0.027 0.001 0.013 
0.076 0.115 -0.000 0.076 
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o.ou ; o.o29 -o.ooo o.c12 
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r--- EL EPSR EPSZ EPST EPSRZ EPS~AX EPS~IN 
1 281 o.oc8 o.o3e c.cca o.coo o.o3e o.oo8 
I 282 0.012 C.CC3 C.C29 C.CCO O.Cl2 O.C03 

• \ . 283 0.012 -0.029 -C.CC3 C.CCO O.C12 -O.C29 
ir- 284 0.010 -C.C59 -C.C31 -C.C OO O.G 1C -0.059 
I,· 285 -o.cc8 c.c1c c.c33 c.ccc o • .:~tc -c.coa 

I I 286 -0.005 0 Cll C C3l 0 CCC C r11 C C05 
· r- - 287 -o.oo4 o:ou o:c29 o:ooo o:~Jll :o:co4 

;·I 288 -O.C02 0.011 c.c2e c.ccc O.Gll -C.C02 
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'· ' 292 0.012 C.CC3 C.C29 C.r.CO C.C12 C.CC3 

.. -~- 293 0.012 -0.029 -C.C03 C.CCO 0.::12 -C.C29 
··: 294 0.010 -0.059 -C.C31 0.000 0.010 -O.C59 
, , 295 -o.coa c.o11 c.C33 o.ooo o.311 -o.co8 
.. :- 296 -o.cos " -Cll c.C31 o.ccc c.c11 -c.co5 
.. 1 291 -0.004 0.011 O.C29 O.COO O.Cll -O.C04 

, .. 1 298 -C.CC2 C.Oll C.C27 0.000 0.011 -0.002 
1 ·• , - 2 9 9 -- o • c o 1 o • c 11 c • c 2 l: c • c c u o • a 11 -a • co 1 ,. I 300 -0.001 0.076 0.115 c.cco 0.076 -O.COl 
i ,, f---- 3 0 1 __ - 0 • c 0 8 0 • 0 3 8 c • c 6 1 0 • c 0 0 0 • 0 3 8 0 • c 0 8 
1 ·• j 3 0 2 0 • G 1 2 0 • C 0 3 C • C 2 9 0 • C C 0 0 • 0 12 0 • 0 0 3 
~ ~ 303 0.012 -0.029 -C.CC3 o.cco O.C12 -C.C29 
"!-- 304 0.010 -0.059 __ -C.C3l O.OCO O.ClC -0.059 
r.l - 305 · -c.co8 c.c11 c.C33 -c.cco o.cu -c.co8 
"II 306 -0.005 0.011 C.C30 -O.CCC O.Cll -C.C05 
~ 307 -O.C04 0.011 0.029 -O.COO 0.011 -C.C04 · c:::·· 3 o e - o • co 2 c • c 11 c • c 21 ·- o • c co o • o 11 - c • co 2 
, !\ • 309 -0.001 O.Cll C.C26 -C.CCO O.Cll -C.COl 
·~ 310 __ -0.001 0.077 0.115 0.000 0.077 -C.COl ·E 311 o.co8 o.039 c.C68 o.oo1 o.039 o.co8 
• W 312 . 0.012 O.C03 C.C29 0.001 0.012 0.003 
• 313 0.012 -0.029 -C.C03 O.CCO O.C12 -C.029 
"I --314 -- 0.010 -0.060 ·---0.031 0.000 0.010 -0.060 
• . 315 -o.coe c.c11 c.c32 -o.cco o.c11 -c.oo8 
~ 1 316 -0.005 0.011 C.C30 -O.CCO O.Cll -C.C05 
~ r---317 -- -o. CC4 --- o. o 11 --o. r.:29 --~o .ceo --o .c 11 ·- -c.co4 
-L· 318 -c.co2 c.Oll c.c21 -o.ooo c.c11 -o.co2 
~ 319 -0.001 0.011 O.C26 -C.COO C.C11 -O.C01 
"! -320-·:.o.ool o.on -·- o-.t'i6 o.oco o.on -o.co1 

:L ______________ -------------------
~I 
' 

., L_ _______ ------------ -----------------' 
"I 

i 
• I 

. 
- I 

·' c____ \, . : 
' I \ 

~--------- --- ------ .. ------- ------ -·------- --., 
' ! 

:1- -
, j 

ANGLE 
o.c 
c.o 
c.c 
c.c 

89.66 
e9.3c 
89.19 
89.22 
8<;.49 
e<;.97 
89.88 

C.43 
c.ce 
C.C2 

89.94 
8'>.86 
ec;.e2 
89.83 
ec; .91 
ec;.CJ3 
89.c9 

1.12 
0.21 
0.01 
c.o 

-e<;.96 
-89.96 
-89.95 

c.c 
89.!!8 
89.51 
1.80 
0.34 
0.12 
o.o 
c.o 
c.o 
o.o 
c.o 

8<;.90 

EPSII 
c.cce 
C.Cl2 
C.Cl2 
C. ClC 

-o.cca 
-c.ccs 
-C.CC4 
-C.CC2 
-O.CC1 
-C.CC1 

c.cce 
0.012 
c.c12 
C.ClC 

-o.cca 
-c.ccs 
-C.CC4 
-O.CC2 
-O.CC1 
-C.CCl 

c.cce 
C.Ol2 
0.012 

. O.C1C 
-c.coa 
-c.oos 
-C.CC4 
-C.CC2 
-O.COl 
-G.CCl 

c.cce 
O.Cl2 
C.C12 
O.C1C 

-c.coa 
-o.cos 
· ·Q.CC4 
-u.CC2 
-O.C01 
-C.CCl 

EPSt- EPSll l'\ 
C.C38 O.CCC 
c.oo3 c.coo 

-C.C29 0.000 
-c.os9 -c.ccc 

0.010 o.coo 
c.ou o.ooo 
C.Cll C.CCO 
0.011 c.cco 
0.011 O.CGO 
C.CH C.CCC 
C.C38 O.CCC 
0.003 o.ooo 

-0.029 0.000 
-C.C5'i C.CCC 

C.C11 C.CCC 
0.011 0 .ooo 
C.Cll C.COO 
C.Cll O.COO 
0.011 o.coc 
C.076 0.000 
C.C3e C.CCC 
c.co3 o.coc 

-- -0.029 c.ooo 
-C.C59 C.CCC 
o.cu -c.ooo 
o.ou -o.ooo 
c.c11 -o.coc 
c.c11 -o.coo 
o.o11 -o.coo 
C.077 0.000 
C.03<; O.CC1 
0.003 0.001 

-0.029 o.cco 
-C.C60 O.OCC 

c.c11 -o.coo 
o.ou -o.ooo 
C.Cll -c.cco 
o.ou -c.ooo 
0.011 -0.000 

- c.cn ··-· o.coo 

TEfliPER~Tl.JRE 
3t.5. 
3S4. 
437. 
476. 
649. 
649. 
649. 
c49. 
649. 
291. 
345. 
394. 
437. 
476. 
c49. 
649. 
649. 
649. 
649. 
291. 
345. 
394. 
437. 
476. 
64S. 
649. 
649. 
64'i. 
649. 
291. 

---- -- -· 

------ -

345. 
394. 
437. 
476. 
c49. 
649. 
6.;9. 
c49. 
649. 
291. 

--- ·-- ------ -- · -----------------~ 

! : 

' 
.. ---·-------- ------ -------1·· 

:. 

----- - - - ------------------- -------~ · 

!· 

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

I ' ----- --- - ---- - ------- - ·---- -----------:. 
i 
! " 

!, 
----------- ------- ------~----- ----

11 ,_ 
--- --- --- --- ------ -~ 

....... 

•• 1 



EL EPSR EPSZ EFST EPSRZ EPS"A~ EPS I' I I\ JII\GLE 
321 0.008 0.039 c.cta c.cco 0 .C3S c.cca ec;.t;t 
322 0.012 O.CC3 C.C30 o.coo o.c12 o.co3 1.23 

_ 323 0.012 -C.C3C -C.CC1 c.cco 0.012 -0.030 0.25 
324 0.010 -0.060 -C.C31 o.cco 0 .ClC -C.C60 0.11 
325 -O.COl 0. 017 0.118 -c.coo 0 .on -C.COl -89.ec 
326 c.coq O.C39 c. C70 -C.COl 0.039 O.CC9 -8'> . 20 
327 O.Cl2 O.C03 C.C31 -C.C01 O.C12 C.C03 -3 . 08 
328 0.012 -0.029 -O.C01 -0.001 0.012 -O.C29 -C.53 
329 c. c lO -O.C60 -C.C29 --~c.ooo O.ClC -0.060 -0.14 
330 -0.001 C.C74 C.l2l -C.CC2 o.C74 -C.C01 -89.13 
331 o.coq 0.031 c .073 -C.C04 o.o:n o.ccc; -85.81 
332 0.012 C.CC3 C.C34 ___ -0. cos 0.013 0.003 -13.18 
333 0.012 -c.c2e C.CCl -C.CC4 c.cl3 -0.028 -2.75 
334 0.010 -o.o5e -c. c 21 -C.C02 C.ClC -C.058 -c.ec; 
335 - ~0.001 0.066 0.124 -0.006 O.CU:: -O.COl -87.57 
336 O.CC9 0.032 C. C1l: -C.ClO 0.033 O.COF! -7e.80 
337 0 .o 13 0.002 C.C36 -c. c 11 O.C15 c.coc -23.32 

-- 338 0.013 -0.025 O.C03 _:-0.009 0 .o 13 -0.026 -7. c 5 
339 0.010 -0.051 -C.C25 -o.ooe: O.C1C -0.051 -2.58 
340 -0.001 0.051 0.119 -0.010 O.C~1 -C.C01 -84.37 
341 0.009 0.025 0 .C71 -0.015 0.022 O.OC6 -68.41 
342 O.C12 C.COl C. C32 -0.016 0.016 -O.C03 -28.09 
343 0.012 -0.020 -c.ccc -C.C14 o.c i3 -O.C2l -12.03 
344 0.010 -0.03e -C.C28 ___ -0. C09 O.ClO -0.03'7 -~.55 

345 -O.C02 O.C34 c.C93 -o.co · 0.034 -0.002 -B'l.57 

~ 
346 0.001 0.014 C.C48 -C.C15 0 .Cl9 O.C02 -57.19 
347 0.012 o.cc o 0.011 -0.018 c .c 11 -C.CO'.i -2<J.Cl 
348 o. 013 -0.012 -O.C20 -0.(112 o.Cl4 -o. o 13 -13.44 

' 
349 O.ClO -0.025 -C.C46 c.co2 0 .c 11 -0.026 1.20 

~ -. -- -- --- ··--- .. -. 

I ***** 
:__T 1 ME R~r>IA I_t:H N~- A ! _~9 _ ff_~_9_LU !_I ~-U-~_R __ l_l!_~ _ STEP 1 CF CASE 

••••• 

\ 

-------------·- ----------

ErS" EPSI\ EFSfol~ 

c.cce c .C3Cj o.oco 
c.c12 C.CC3 c.ccc 
O.Cl2 -C.C30 c.ccc 
G.OlC -c.cto c.coo 

-O.CCl C.C77 -c.ccc 
O.CC9 C.03<; -C.C01 
0.012 C.C03 -0.001 
c.c12 -c.o2c; -O.C01 
O.C10 -0.060 -o.ccc 

-C.C01 0.074 -0.002 
c.ccs C.037 -0.004 
C.Cl2 C. CC3 -c.cc5 
c.c12 -0.028 -0.004 
C.ClC -c.c5e -0.002 

-C.CC1 C.Ccl: -O.CCC: 
O.C09 0.032 -0.010 
o.c 13 C.C02 -0.011 
o. c 13 -C.C25 -O.CC9 
C.ClC -0.051 -O.COl: 

-O.CC1 0.051 -0.010 
c.ccc; C.025 -0.015 -
O.C12 0.001 -O.OH 
C.Ol2 -0.020 -0.014 
O.C1C -C.038 -0.009 

-O.CC2 c.c34 -0.001 
O.CC7 0.014 -0.015 
c.c12 c.ccc -0.018 
O.C13 -G.Cl2 -0.012 
0.010 -0.025 0.002 

1 lS 60 SECONCS. 

TH'FERA TURE 
345. 
394. 
437. 
476. 
291. 

. ------ -

-· --- ----- -·· 

34~. 

394. 
437. 
4 7l;. 

291. 
345. 
3'l4. 
437. 
476. 
291. 
34 r o 
394. 
437. 
4 7l;. 

291. 
345. 
394. 
437. 
4 76. 
291. 
345. 
394. 
437. 
471;. 

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

- --·-·· --------------- -----: . , 
: :e 

--------- ---------------· ' ! ; ! 

' i 

:-- i 
-------------- ------ - ---- - ------------- ------: -·. e 

I: i -. ----- -- . --------- -------------; : l G 
,·· r 

I 

------- ' 

1 -·: . ----·· ----l ---
' - : G 

• I 

'. 
' . 
I -! f 

. - -- --- --- -~ -------------:.; 
" i -: c j" I 

·· ·-·-·-·· -· ------~- -- -----· . i 
~ : : E 
,1:-

. --#'. 

\Ill --· 
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- J 
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v E R A L L T I PI E L C G 

TRANSFER CF CATA TC ~~IT 9-------- ----------------

~ESH GENERATIC~-----------------------------------

ELEMENT PLOTTING----------------------------------

STIFNESS "ATRIX FCR"ATIC~-------------- -----------

DISPLACEMENTS---------------- ---------- - - ---------

STRESSES------------------------------------------

DEFORMED GR I C A~C/ CR CCI\ TCL~ _ PLCT 5_:--:-------------

lt !~.l 
I .,; ,. r----: - ---------- - -
J T. ' 

Oi r: 
> i 

.: :r~---
, ' ~ ) • ! :~ -- -- ----. ---- -

I. ~- - - ----·---· . ----·----------· -----·---- ---- -
. 1,: 

I 
I ~ · o 

. ·--·----·------- -----------

o.o 
· - · ---· ------- · 

8.15 

12.c;3 

13.26 

9.52 

c.o 

--- - ·- ---- -··------

i ;---- - ----- --·---·---·------------ -·--- --------------- ----------- - -·- --···- -- --·- - --·---- - ------ --- - --·- ---- ---- - --- -
a<! 

i ~ : 
t 1' r-\ ---- - - - - - - ------·-·----- ----- - - - -·--

. ,.: 
.I: ~ ------ · -- ·-·- -- ----- --- ---------------------------··· 

I . 
I• I 
I f--- - -- -·-·- -· ·-·---- ------ - -- - ·--- .. - ----· --· 

t i '': 

' 

.. ! 
~ !--- ----· ··-

·1·: ! ___ -, .. : 
. ; <; 

I I 

j:-',- -­
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j .. :-
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\ 
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- -- - .- --------
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• ,-----( 
-------- - ----- -- -----.-------- ---- ---------

L~VEL 21.8 I JUN 74 l OS/36 0 fORTRAN H DATE 77.283/14.07.56 

' CO MP ILFR OPTIONS- ~AM[= rAI~.CFT=00,LINECNT=~8,Sil~=COOOK, 
-SOURCE, EUCD I C, 1\liJL 1ST, NOUE:CK, LO..\i1, MAP, NO.EbTf, I D, NOXREF 

, l i c 
, ·- ---- _ ______ c- -~ -* _ __! ~ (< * * * * * * * ~ * * * * * * "' * * * * * "' • * * *::__*::__*::__*::__*:_*.:.__ ___________________ .....:..... __ 
I ' C 

I i. i c * PRCG RAM - - IN TENS 
~~ ~ _________ c. _ _ 

I ~-P'RCG-RA"- ·/1 u: 'CALCULATE s TRt:SS ! ~HENS IT I ES FOK NB-3200- AN-ALVSI s 
• : c 

1! J-·---------~ --*-P~~-~~~r:'__ wiLL BE I-I R ITTEt4 TU HMWLE 20 TRANSIJ:NT CASES 

t 1 I c * NTRA~ ~c. cF TR~~SIE~Ts 
: I C ~- f\PROe = NJ. OF POHHS OP. PKfleu:r-:s,.GT.l-P;{OG. CCJ;<.;TJNUE~S-----------------------------
1 1 ·---- c-.- SCCN : STRESS COIKff'<TRAT ION FACTOR . . 

1 : .,· C * ERAT = i<.ATIO OF fl/ISTIC r--'OCUll -SEt: NB-3222.41Ell4l 

I ,_ ___ ______ 
7
C * STRESS( I ,Jl = ST RE SS C:~'PCI';ENT A~RAY, I= NO. _OF _ _!_3!'N'..:S~I~E:..:.N~T----------------------------

! : *- NCV lil = NO. OF . CYCLES AKRAY 
• ! I g * r-.PT = PROBLEM NUf-IBER 

. r ··-- ----..,..- .-.-fCOI .. E -·---:. IF. R, . z, THETII C00:{UIN4TE SYSTE.M -i$- 1fS-E1), STRESS 
.~ I C COLUMNS ~EADED X, Yr Z, AND XV CORRESPOND TO R, z, 

THETA, AND RZ STRESSES I c 
, f-, -- -----------,c---

1 ~· . I c •• * • * ••• * • * * ••••• * •• * * * •• * ••••••. * • * 
1.. c ----------------------------------; ~-----rs~rUOf'i.,.------T"PI'TCIT ~FAL*8 CA..:H,C-Zl - ----- -- ·-· ·-- - -- -----

J1P. ,I ISN 0003 COMI'ON STRI::SSI20,6l,SC01-'(2l0,6l,COEFI2lO,t.,),PSTRSI2l0,5l, 
1 TESTI210,3l, 

~ - --- ---· 2--- NCC~(210,2l~NCVI20l - ·-·· - ·-· --·- ------ ·---------------------------------
. : ~ ISN 0004 DIMENSION SDIFI3l 

' ISN 0005 CALL ECrU l ----rSNIJOl\6 REAC ( '5, l l NPROB --- --------------- - · 
1' ISN 0007 l FCRf'ATII~l 

• 
ISN OOOA WRITEI6,2lNPK0o 

f-----.I-.-S!"r-·cmu.,-----z-FoRfl AT 1 • 1 • rt tl!rrs·; 7~-H - * ·* - PROGRAM- -- -- =- - INrEllls·--:;-::-·c-AITuLA r ION oF 
lP.ANSIENT STRESS INTE~SITIES * *I///Tl5,~4H NO. OF PROBLEMS OK POIN 
2TS TO BE ANALYZEC IS,2X,I2///I 

j .- , 
,, I 

-- _ ..._ ____ _ 
\. 

C * TNITIALIZ= ARRAYS ; ! c 
. ::r~-TI~gg~r·----~gg· ;~~- ~=~:~~u----------- --------------------------------------~-----~~---~ 

i I ISN 0Jl2 799 SCO~(l,JI=O. ~ 
1. :----rs~OOTJ oo· rqR -J=l,s- ----

tl. ISN 0014 798 PSTRS(I,Jl=O. ~ 

1:.-- ~~~ -gg~~ '79T g~E~~~,~~:;~ --· -----· . ----- ---·- ---- -- --- ~ 
I!·· ISii0017 TESTII,li=O. 

--- --· -----· 

•· ISN 0018 TEST1Ir2l=O • . . r - - rsrroo --·r~:sTc r-;3J=o; ------ · ----- -- --- - ----·---- -- --
1 · I ISN 00 2 0 NCOI-'(1,11=100 

:. j ISN 0021 800 NCCJf/(1,21=100 
! .. r--- ~ sN- oo-22 - ·or: 850 I =l, 20 ----------------------------------.1.1 ISN OOd I~CYill=O 
! _ ISN 0024 DO e50 J=l,6 

I - -·- ·- - rsR-ouzs asu --·srR ESS 11, J l=O. --

• I 
t \ 

----~--------~--------------- - -- ------ -------------------------------------• 



I 
i. i 

c 
c * ~EAC . P"I !r· LEY ~o. STI<~Ss Ci:Nu~n;{~\THJ"l FACTO R. ,.V!D c R<Hr"o 
c 

I S~ 0076 READ(5,~)~PT,NT ~A~,SC C N,EkAT 
ISi', -0027 _____ :{ f[,i{II!IT(?[5,Zf 10.(.1 

l~ '.l 00L6 1> R IT •: C 6 , 4 l: l P T, ·n !{<I i\, S CC~,, E R:. r 

PAGE 002 

. ! 
. ___ ~ -s '~- oo2_<J __ _ 4 fC iH'A T('l'///Tl 5,14H Pt{CP. LE~ ND. ,1Lifl5,19h :-<0. OF TRA:'olSIE~T S ·~-------------------------i 

li2/Tl5,3Lh STRtSS CU!~CHHkATfGN FACTOR =,FlG.3/Tl5,24H ELASTIC- MOD I 
I ,---

?.lJLIJS RIITIC = ,Fl C.3 //Il 
c 

- -- C-* RL' flU C'"<F: CIIRG FO R EACH TRA NS I tNT CIISt 
C * CARDS ARE READ IN URGER FKO M l TO NTRAN 

1 C * EAC~ CARC CO tlTA!NS NC . OF CYCLES FOR THAT TKA'lSI E::"JT AND 6 ST.:..:R:.:.E~SS~-------------------------i 
j I - -----c 10<--C.CI'PC NEN TS. 

j C * STRES S COMPO~ENTS ARE ~EAD IN ORDER: SX,SY,SZ,TXY,TXZ,TYZ . ~------·- ___ g._~---·! F S ~AS3 S TPESS COI-'PG NENT S, TH E DR:JER IS: SR, SZ_, ST_,_!_R_Z 

·· i IS ~ 003U DO 10 I=l, "J TRIIN 
I I S 'I 0 0 3 1 10 R F. II C ( 5 , r, l N C Y ( I l , ( STRESS II , J l , J = 1, !l l . ·-- ------. -·- ----------'------------------------____J , . :---rstJ-003~----6- FCR".~T c r t0,6<-to.o 1 
! IS N 0033 ~RlTEC6,7l 

1

,.· l, IS N 0034 1 FORMIIT!Tl5,30H 
·1 1' STRESSES - ARE 

* * TRANSIENT STRE;S DATA * *//T15,38H _*_*_N:..::O~TE~T~H~A~-------------------------~ 
IN .K SI - * *//Tl5, 17HTRANS-- t:.IO. CYCLES; · 

na,aOHSIGMA X I , ., 5 

I 2 SIGMA Y SIGMA Z TAU _ X'!_ __ _____ T_A_U_l(Z~---__:T..::.A~U:___ _____________________ ___j 

~-·~-- ISN 0035 3 b-~~~ ; · I- ~ 1-,~~:A~---
: !0 IS N 00 36 1~ wRITI0(6,eJ ; ,NCY!ll,!STRESS!l,Jl,J=l,6l 
, I -~ · - -- ~ s ~ ·ua17 A- FOH t' A r < r 16, r 2, r 2 2, 1 a, r 3 s, F 1 o. 3, ~ < 5 x, F 1 o. 3 > 1 ·· ·- -·-----

1 ' l.'l.>. 
1 .. ! r-·· 

, IS N 00 38 WRITEI 6, 16l 

c 
C * CALCLLfi_!_E_ ~~J~-- P ~_!~T __ CC,.._PCI\ENT ~Ai\GES FOR ALL TRANSlENT PA!R.:..:S=----------------------------

ISN 0039 16 FCR~ftT('l'///Tl5,94~* *STRESS CO~PONEN T RANGES- NOTE THAT A T~AN 
. :- - ---------~'S'IENT :•U I'BER·- af·- zrRO IMPLIES NULL CCI\DITIONS * -* //Tl5,- 7lH*_ *_ THE:_S_:__ ______________ _ 

I 2E VALUES FOUND HY SUHTRQCTING COMFONENTS OF THE TRANSIENT PAIRS// 
:.1 '3T5 ·, 9'.1H* * tiDTE THAT IF AXISYMMETRIC STRESS DATA IS USED-SUCH ASS 
. ; ·----------~A~~~cg~~ ~ ~~~~~R~~s R:~~~,~N;N~~ ~~ z sT~~~s~~~r~E~~-~;; rvELY·-=, =-=, -----':..:::..:::_______c:.__::__ ________ ,-----------~-----

~ 1 3T5,iBHT R11N , PAIR SIG X SIG Y SIG Z TAU XV ,· r IS N 

0
·-

0
-

4
-

0
-----~Nl:~:-TAU · xz----- TAIFYVl - ----------- ____ _:_:.:.::._....:.:...::___ _________________ ':. _____ ~ 

:·I r sr~ OOltl f"=rnr~AtJ-· 1 ;o i· ;---- IS WlJO'Zt<: _____ I'Z=r\TRA N ------- -- ---· ----· · - ·---·--·----------· ·-------------------------------!._....=:------
. .. 1 IS ~ 0043 DC 20 I=l,NTRAN ....-

j .. ~-iSN 0044 lJC 19 J=1 ,6 

I. S'f .00't5' 9""'S COI'!I,Jl=SHESSII,Jl 
. IS N 0046 NCOI'(l,ll=I 

I ' I s ~~ 0 ') 4 7 N c c II ( I ' 2 ) = 0 
i ., 

1
· ---~ S11Ju-:J'Zt8 . hR ITEC 6-; 361 C NCOfl rr-; KT~ K£1, 2 l, I SCOM I I, LT ,-L=l ;·6 r 

: ! I SN 0049 20 CCNTINUE ' 
! ISN CO~O 25 N1=~1+1 

1 ·~ -----·tsllf oo:; -·uo so r=:-n,M 
i I . lS N 0052 N)= l+l 
I . ISN 00~3 DC 4G J=N3,NTRAN 
j.r-- ---·rsrrou54 1-12'=1'2+1 -·--

--·-----------------

i I 
I I ' ! _____________________ _ 

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



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

PAGE 003 

I S"' 0 1)~5:_:'>:.__ ____ ~". C r; ~ !11 ? rl l = I 
! .

1
·---fs~-r;o:,6 Ntb~ u~ z ,21 =J --------------------------------------------------··< 

t ' IS"' ~057 DC 30 K=l,6 
I ISN OO':>f:'. 30 SCCI'Ir-'2,1<)= ISTfl.ESS!l,Kl-STRESS(J,Kll i.! --- ISN 00"·9·-.- -- 40 ~.~IT F' (6,36lU!C01'(1"2,LJ,L=l, 2 l,(SCOtqr.lZ,L2l,L 2= 1,6l t!· ISN 0~60 36 FOR~ATIT5,214,Tl9,Fl0.3,512X,Fi0.3ll 

I SN 0061 50 CCNTI~UE 
I - --- ----- · c 

,I .. c * CALCULATE AND PRINT CCE=FiCIENTS FOR TRIAXIAL STRESS EQUATION 

i .' l----fSN - 0'01:;? C -·--- -WR ITE(£,,58) 

'! I _______ Is_"l __ oofl3 _____ s_n FCRI'ATI'l'//1//TlS, 99-i* * COEFICIE:'-iTS FOf{ TRIAXIAL STRESS EOUATIO 
I ' ~ - COR~~LATE COLUI'N H~ADINGS TO FOK~ AX**3+uX**2+CX+D=O//T5,60hTR 

! I 2AI'\. PIIIR A l'. C - --- 0/1 ... .:..:_ ________ _ 
1' .,. I SN 0064 DC 60 I= l, "'2 

I SN 006~ CCEFII,ll=l.0 
, ,----- ·1 S ~ 0 'J (.'/) -- C !1 EF I I , 2 l =- I S COM ( I , ll + :>Cot-11 I , 2 l + SC 0 M I 1 , ">. l l 
. , I SN 0 067 CCEF11,3)= SCC~Il,ll*S:.CM(l,2l + SCOI~(l,2l'~'SCOMII.3l + 

I ' l SCCMII.ll*SCOMII,3l- SC0t1(1,6l'~<SCCI'II,6l-SCCMII,4l*SCOMII,4l 

!
' .. !.----f51i01Y6 COE F I I, 4l = - ( SCCJM I I, ll *SCOM I I, 21 *SCOM I I , -~ l + 2. * Sc'bMTi ~- 6T>IiSCOMlT-;-5 

ll*SCOMI I ,41 - SCOt·l( I, ll*SCOf~( I, nl*SCOM( I, 6) 
i 

· I 

; L 2- s c 01 1 I , z > * s co M 1 1 , 5 1 * s : o,.., 1 I , 5 l -scaM 1 1 ,'3 1 * s coM 1 I , 4 > *scaM < 1 , 4 1 1 L · --TSN()069 6o- wRr Tt !6,59> 1 NCO~" I r ,Jl ,J=l,2l, t'co.E F< I ,u ,L=l~4l __:::..::.::.:..:...:-=-.!...:....:__:_ _________________________ _ 

1

:_:1 ISN 0070 C 59 FCRI'ATIT5,2I4,Tl9,Fl0.3,312X,Dl2.4ll 

!
. * ~OLVE TRIAXIAL STrl.ESS .. EtfLATION- FCK PRINC~ STRE.SS· E·S- OF EACH 

C * T~ANSIENT PAl~ 

; ! /'"\ _· -------...-c --= 
~ --T!~SI DtTEKtHNE INITI~L tEST VALUES 

~~fi~ l SI'; 0071 C CO 70 I =l,r-12 
· ---- r sNoor...------------oc 65 J"'f, 3 - - - --·-- ----- - - --·------ -
1 ISN 0071 65 TFSTII,Jl=DABSISCOM(I,JII 

: ISN 0074 66 IND = 0 .. , ~ -~~g~~ -~~ 2 :~ .-~~l -,2 - :- --------·------ - ---. -------- - - --

I IS~J iJ'J77 IFIHSTII,I.) . LE.TEST(J,L+lllGO TO 67 
I - - Is~; - 007'7 - I ~D~ l ------ ----- --- ·------ ---------------
t ISN OO a O X22= TESTII,Ll 

, · I I S"l OO ii l TESTII,Ll=TESTII,L~ll 
> ~-----rsr~-· oorr, ....------TEST I I, L+ll = X22 - ---------- -·--

~ -· ----- ·-· --------------------------------------------------J,ft----
~-~ 1St~ O'Jl"3 67 CCNTINUE 
;. 1St~ OOP4 IFIIND.r:O.ll GO TO 66 
, . r----Isr-roorc-----t:,-g ·· coNTTNUE - ---- --- ·-
! .. 1 ISN 0087 G = TE~TII,3l+l0. 
I · L ISN 001!9 CIILL T~YERR( [,G,IRl 
!~ ~ --rsrr·o'J!l --- IF(IQ.EC.ll GO TO 927 

!· c 
I C * CALCULATE MAXIMUM STRESS INTENSITY 
,-- ---·- ---c---

. i IS N 0011 SClflll =OAeSIPSTRS'ti,ll- PSTRSII,2ll 
l 15 1~ 0092 SCIF12) =DAI:l$(PSTP.51I,2l- PSTR~(I,3ll 

, ,-------rsrro.J9J _____ SCIFDl' =DABS!PSTRSII,3l- PSTRSII.lll 
j ., l ISN 0094 X22 = 0 • 

. ! ISN 0095 . 1l IND = 0 
., --- ·rswlJD't/6 ----- - ·cc 6e Ll= 1, 2 

I 

. ------------------------------------------------------
"" 0) 

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



PAGE 004 

I S '< 0 Q 'J 7 I F ( S C I F ( L l l • l f • S 0 l F ( L 1 + ll l G1~ T C 6 e 
I : ·--IS:\01•')'-J l t\C ··; 1 . .. -·- ··- ····---------- --------------- ---

i I S ~ 0100 X2 2 = SCIF(L1 l 
IS ~ 01~1 SCIF(L1l = SUIFIL1+1l ---
~ ~~ 010£ ~CiF(Ll+ll = X22 
IS ~ 0103 63 CCNTINU ~ 

IS~ 0104 IF( 1\iD. c(~ . ll GC TO 71 
i · I I S•\ CJf,:•6 9G3 ((!~IT I :>oUt: 

1'.! IS N 01 07 PSTRS(I,4l = SCIF!3l 
I , IS I-J 0108 PSTRS((,5) = PST R S(J,4I'~'SCC N*ERliT*0.5 0 I· r---rs~-~1~---- - GC H. 7u 

'I I IS N 0110 927 HRITE(6,'J2 H )(NCOM!I,L23l ,L23=1 ,2l 
: I SN 0111 928 FCRUAT!Tl~,'TRA~. PAi q 1 ,214, 1 hAS CC MPLEX RCOTS IN_ TRJ.~X~~~-SlR~_~S------------·-------·-----
I i 

I 

--- ----lS - fCUATlOrJ') 
c 

I 
r C * t\ CTE PST RS 6 R~A Y ~C~ CCNTAINS P ~IN:. STR~SSES IN FIRST THRE E 

-------C.--*--1-, 0SIT ! Ci~<S, !-ltiXItv.ur~ SHESS INTENSfT'f I N PCSITION 4, ANO- AT(ER-i·fATING 

!
' C v STRESS I NTENS ITY ~ULTIPLIED BY ST~ ESS CC~C. FACTOR AND E RATIO IN 

. ,· ___ ~~OS_!_!_ I CN _ 5. -·-·---- ·-----------------~---------
1 : IS N 0112 70 CCNTI ~UE 
I ISN 0113 hRITf(A, 8 1l 

.,,-----IS r>;l!fl4 8l'FCRI".H('1'///Tl':i, 911-* '* PP.I i~C IPAL STRESSES, MAXIMUM .. STR·E-SS--{NTEN S 
!,· ·.·1· lilY AND ALTEKNATING STRESS lNT EN S :T Y FOLLOW* *//T15, 57 H* *NOTE T 

2h~T ALL STRESS ES IN THIS PROGRA~ hRE IN <SI * *//Tl5,10SH * NOTE 
~ -~- '3TJ-;At ALr f-RNA TI NG STRESS iNTENSITY HAS BEN MULfii>LTE01fVS-TRESS CO.-------------------------
' ; () 4NCE~TRAT1CN FACTOR ANC E RATIO * *//T5 7 b~HTRAN. PAIR SIGMA 1 

:: f::c---rstrTiltS \cSc~g-~~=~·,r'<Z SIG_M_A J. .... --... S IIH ALT S.l./l 

· -1 !SN 01lb 80 IIRIHI6, 8 2l!NCCI-'(l,Jl,J=l 7 2l,(PST~S!l,Ll,L=1 1 5) 
I J ___ IS N 01!_? _ _ ~~?R~ATCT5,2I4,T_~6_!...F~_o_ •. ~. ·-~ -~ -~ -x_,FlO.}l 1 __ _ __ -·- - - -------------------------

' , C * CRCER ALTERNATING STRESS INTENSI~S F~OM MAX. TO MIN. 
I ( 

~---rs~·-on e 
I IS"> 011'1 

-f.T.b-=-Pz-~:----· --::· ·· ---- --·---

90 I f\0=0 
; lSN 0120 DC l'JO I=l,t-'6 

' i ·· --- - y Si'IT "Dl2·~-----rFrPSTRs c 1, 5l .GE~PSlRS 1 I+l, 5> > ca To 100 
I I S~ 0123 [NO = 1 
! I S ~, C 1 2 4 X 2 2 = P S T R S I I , 5 l 

1.. r-· - l SlrOl "',--------, STRSC I, 'i l = PSTRS C PT;5T ---- -··-- ··-- - ----. 
, . i I S r~ tH 2t. P S T o. S ( I + l , 5 l = X 22 
; I ! Sr·i 0127 lCl= NCr:t-1!!,ll 
;. ·---- ys ;-.; - oizg ·· rcz= NCO' ti,2l ..... ·------·· 
·. ! I S~ 1)129 NCOII(I,ll = NCOMCl+l,ll 
: . i I ~ r; 0 1 3 u ~j C 0 II. ( 1 , 2 l = N C 0 M ( I + 1 , 2 l 
: ~ ;- -·--ysN 0131---- --·-- NCOp.<ti+lrll= !Cl .. 
\. IS N 0132 NCO~'!I+1,2l=ICZ 
: IS ~ 0133 100 CONTINU E 
. --rsr-r·or..,._..-------TFn~ ! c.Eo~u -·Go · ro . 9o- -

lSN 01~6 937 CCNTI~UE 
i l IS~ ~137 WRITr(6,l05l 

ISI'-I" OTTI! I'O? FCRtJAT!'l'/////Tl5,581-'* * ALTERN4T !:·IG STR'::S$ PHENSTTIES ORDERE·D--F ! . ~ -- -
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' ~ 
' J 

i 
I 

lROM ~AX TO ~IN//Tl5,blH* * NOT~ THkf ZfKO TRANSIENT NUMBER INDICAT 
2ES ~ULL CONDlTIONS///T5, 46HTRAN. PAIR SPECIFIED NO. CYCLES A 

-------~[1.- ·s. I .7 I l -· .. -·-- =--------------------------
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I S\ 
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I S\ 

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

C'l Fl 
ot'4G 
Ol4l 
0144 
Oll·5 

DC 1 ;·c I= l, ~· ~ 
I F ( \ r C tJ t I , ?l • E ':• • r; ) '' (. T L l U 
IF!I\CY!I\CC r1 (I.lll.Lf.I\CY!NCC~~(J,2lll GC TO 117 
ICY= ~CY I~CG~II, 2 ll 
cr. rc ll d 

I SN G l'· !, 11 7 ICY = c,(y I l·lCQr~ ( l ,l l l 
ISN 01t.7 11 " 1-.PIH!6,119)!t>.jCC'1 !l,Jl,J=l,2l,!CY,PST-{$(L,5l 

-- l$ !1; --0141> _____ 119 FU~"IIT (T,,214,T?2, lc, T4l.,FHJ.3l 
!S N 0149 120 CC~TINUE 

I 
IS~ 01~0 lF!~PT.GE.NPRO~l GC TC 1000 
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~---------------------------·-- --------------------------------------------------

( ·r 
• I 

I 

NAM!::- --TAG- - TYPE-- l.C C. 
G Sf~ P.~B GCJR)P 
L SF 1*4 ~~QQ l ) 

L2 F 1*4 CCS~20 

~~ SF 1*4 800~~0 
Jl·.l' S JH1 r,Q')1 · '1 ·j 

~ ._', --- ---- -xz-2 $F- -- iH fl CQO'!:,u 
, ~C C~ SF C 1*4 CG79~ 0 

TES T SF C R*~ 0066~0 
I i ~-------- 113-CU~ I~I - F - i<F-· R*8 OOOOJO 

t' ; 

• : l ., . : 

' 

- ---------- ·-------· - - - --

-~;An: TAG 
SFA 

~ SF 
1'2 )F 

ICY SF 
i..;; ·; F 

CC~F SF 
SC.CI' SFA 

NPi-:8b SF 
STRESS SF 

~"*** 

I MAIN I 

}'<- .;. 2C02G 1 
.. 

l ,,... ._ .) ) ? 14 
, ... jJ0'12 4 
l ¢.., ..;•j02 -~4 
l •.:. C0Gf! 1•4 

c t{~· 3 . 00282::i 
C H 3 8003Cv 

l ~'; CC::J!l4C 
C i'<*j CGOCOO 

CO~MO~ I NFGR I'ATIC ~ 

SIZ E-OF PRCGRA M OOlCGB HEXADECIMAL eYTES PAGE 00 6 

-----------------------------------
NAME TAG TYPE ADD. ~AME TAG TYPE AUD. 

J SFA 1*4 000 808 K SF 1*4 OC0 80C 
IR SFA 1*4 C00818 ___ Jl_SF -~4 __ 0 001ll~C __ _ 
1'16 SF --- -1-*4- CC0828 t-\1 SF 1*4 OCC82C 

ICl SF 1*4 C0083 H IC2 SF 1*4 CCOe3C 
NCY SF C 1*4 008070::___ NPT SF 1*4 000848 

ECHO SF - XF- R*·S - COCCOO -E·R-AT-SF----R-*S-- 000868 __ _ 
SCON SF R*B 000870 SDlF SF R•8 000878 

NTRA~ SF l*4 000850 PSTRS SFA C R*8 004560 
TkYERK- SF XF R*B-COCCC~O~--~~~~~~~~~~~~~~---

***** 

SIZ E CF FILCC< OJ8C~CO hEX ~l:_l_E_C 1 ~AL_o_Y!~E:.-:5:.____ ________________________ _ 

VAR. NAI-1E 
SCCM 
1\C.CM 

TYPE 
R-.:<8 
1*4 

-tEL. AODR. 
00i.J3CO 
0079EO 

VAR. NAME TYPE REL. ADDR. VAR. NAME TYPE REL. AJDR . 
COEF R*8 002820 PSTRS R*8 004560 

----'Ntv--i.-4--oo·a·o7:~o----~~=--~:..:....:::.____~:..:::..:!~~------

. ------------- -----------------------------------
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l·-1 

• i · I 

:. '--·------------
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• LABEL AUCR • 5 'J'Jvll14 
I ----~6--ot~-Cbb·----- -· 

. ; ' 19 0 00t:FO 
I · 40 OulOFA 

.I :;-- ------ ~~ ···g~f~!~ ·-- ----

• 
, i BO 001950 
i -1·-·-----nT- O"oreE:t.- -----

Lt. f:l~L 

79"J 
f<5(; 

20 
5(.• 
67 

'JO 3 
90 

118 

{I[CR 

o: c t'. ?4 
0-::C'CBil 
0J100C 
0::: llAE 
CJ16E 4 
0 Jle6E 
O:lt.OE 
OJlCOB 

LA tiEL 

79e 
10 
(''j 

60 
{;Cj 

') ?.7 
lCC 
l2C 

AClJR 

CC•:.rl 70 
CC CIJ€ 4 
0Cl 0 22 
0014CR 
CCl7Ce 
00 li!C2 
oo1no 
CC1C80 

LABEL ADOR PAGE 007 
4> 

______ -.-:..79_7_ OO Q.l3tl.C'------------------
15 ooo.: z4 
30 OC1078 
65 C0156A . _ .. _________ il--00 17 Cb.~-----------~~--

70 C0191C 
937 00lfl54 

lO(fO- OOTCA;....A;----------------

i 1----~c~~l_O~l~ -- ~-~~_F. E~!-* ~A!N,CPT=OO,LINEC ~T= 53,SIZ E= OO OOK , 

i ··i 
• 

1 
; * 0 P T 1 ON S I 1\1 E F H C H 

i ! 
S OUR CE,E ECOIC,N J LIST,NODECK,LOAlJ,t-'AP,~OEGIT,!O,NOkREF 

i. I --·sTAT rsrTcs·«-·-sau·r.-c·cs TATEt- tN T~ = 153 ,PROG KA M ~Il E = 
e · I 

I .. ~TATlSTICS* to.O D_IAG~~~ICS GENERt.TEO ·l ·· i ****** ::NO OF C0"'1PILATICN ****** 

I 
--·---- ---------
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h----------
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, .. 1-----------------------· -· ·---·-, . . , . 
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• .I 
~· 

I •. : 
LEV ~ L 21.e I J~ \ 74 l CS/3a C> 

CC~PILER OPTIO NS- :·JM'c= ~~~!rltOPT=CC,L l NEC:n=581SIZE=Ov O OK, ___ _ 

!S'l 0002 
IS:-.J 0003 

<; G\J P cr 1 c: tc c 1 c 1 ' 'CL r s r 1 NC:IJEC ~~: 1 U1A o 1 :~AP 1 NCEC 1 r 1 I o 1 NO XREF 
SLtif'.GLT Il'-4 ': TKYtRr'(~' 1 \: 1 I:< I 
IIIPLI C IT Rtt.L*;:J ( A-1 , L. -~1 

DATE 77.283/14.08.05 

·-----~ srro oo,.-4------ ------- -------------- -----------------------------------( 011 t' [J ~I s T K r: s ::; ( 2 ·J I f ) ' s c. c. I" ( 2 1 (. I & : I c 0 E F ( 2 1 0 I 4 ) I p ~ T R s ( 2 l 0 ' 5 ) ' 
1 TtSTI?1 0 ,3l 1 

I~ ------ C 
. , ' c 

2 NCCrlt210 1 2 l,1\CYI2'Jl 

I 
; C * SUdRGUTINE USES TRIAL AND ERROK ~ETHOC TO FI~D FIRST ROOT 1---·----------c ~ - ACD IT I ONAL .ROCTS FGU1\D FRO' CU AOI<AT I C F.CUAT 101\ .... . -------------------------------

• · c c 
·--1SNC005---- -~~2 - = l --·-------·--------------------------

• ~ I I S:-.J -OOU6 NSOL =O 
l I S~ 00 0 7 R1=0. I ~ --·-·-- r :."r o·oiJd k2=C. 

t 1! IS N OG C ~ IR = C 
IS ~ 0010 IFICOEFIKI4l.NE.O.C+Cl GG TO 1a 

! --- l Sf~ - 0012 ~ti - = - CCEFIK,ll - .. ----- . 
• ~ i I S~ 0013 ee = CCEFIK,21 

! I IS N 0014 CC = COEFIK,3l 

1 

.. ~-- I S ;~ -b:) b ;> S T k S I K , 1 ) = 0 • c· - .. -. - - - -
t ·I IS "l oo1 6 r.c To 476 

j.l ISN 0017 lfl t3= l.rJ 
. ~ --- 1 SN OOTs rii=O 

- ~ ISN OOlq X=G 
I ISN 0020 10 1\=~+l -- · ----- . ·-----· .• 
~·---- IS N . 002[ Y=CCEF(K,4l 

. i" l Q · IS N 0022 CC 1'5 1= 1,3 
• I I ISN ')023 El=I 

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

j t--or-rs N· 00'2 ·rNcs· = i) -. -- -----··· ----------------------------------- ----
, I IS N 0025 Xl= ' OABSIXl 

1 ISN 0026 IFIX.GE.0.0+01 GC TC 500 
~

1 
-- rsr.:r -ocrT!l _ __ ---n.us·-=-- 1 ... ·- ---· -------- · ----- ·-----... ----

: IS ~ 0029 . 500 Y22 = COEF1~,4-li*X1**EI 
IS~ 0030 IFIINCS.E~.i.ANO.I.NE.2l Y22 = -Y22 

r ---IS '~ 00'32 15 Y =' Y • Y22 .... - ··-------- ... ----. 
IS N 0 033 Rl=X I IS N OJ34 C~Kl =OABSIYI 

j . 1·- --rs~r--OCJ'35 IFICHI<l.LC.lC-05 lGG TO too ·---·---· 
1 :·j ISN OOH ~F(Y.~T.O.fJ+ul I NO =O 

. I s N 0 0 VJ I F ( y • (; T • 0 • 0 • 0 l If w = 1 ~ 
I·!--- ~ ~·, oo~tr rFtf\.EC.u IND2=INC - -
,. I IS'l 0043 IFIINO.NE.IND2l GO TO 70 !-L l$ .'> 0045 R2=kl 

1

- ' --IS N '004b- ' RK=-~-; -. I ISN 0047 IF!X.EQ.RKI GO TO 150 
, ISN 0049 X=X - B 

, 
..... 
;-
s:-

: .. r--rs;,; 005 GC TC 10 _____ .. _- --. 
: I ISN 0051 70 8=0.10*3 

1 
. . 

1
1 
_____ 1

1 5s~. oo s2 X=R 2-B 
. , 00'53 ________ . INC= IN02 

i ·I ISN 0054 GC TO 10 
~ ISN 0055 100 NSOL=NSCL+l 

\1& 
~ . , 

\ 

i - ---rS~IIJ0'56 --pSTRS ( K ,NSOLl = X ··-----------------------------------
I 

. - - -· - .. , ___________________________ _ 



• 
PAGE 002 • ISN 0057 ~C=1-~SCL 

---- 1$ : ~ 6oc,·p lFI ~n . r:.·; . ·:Jl GO TO 1CCC 

• I~ N 00 ~~ ~~ 1. J 
ISr, r:~i,l P.~ = CC :"F (K,2l+X 
IS ~ 00cl CC = Cl ~F IK,3l - BB*I-Xl 

• . ! I 5 1~ OJ fd '•76 C21 = 1!3,',*8B - 4. *II .. ~*CC l 
: L. ____ . I !> N 0 0 6 4 C 2 3 = C M; S I C 2 l l 
i j ISN 0065 IFIC?3.LT •• ID-6l :21=0.D+u 

• . . IS 'J O'J 67 IFIC2l.LT.O.(.'+Ol •:iC TC f:2. 6 , I ~~ ~ 0069 PSTKStK,2l = :-eb + CS(,)RTfC21ll/12.*AAl 
1 .. · ---- 15 :-.J ·0010-------- PSTf<SIK, .~ ) = (-BB- LSQIH(C21ll/12.*AAl 

• , 1 I !>N 0071 GC TO lC\lO 
, ; ISN0072 8?6JR=l 

1 s :~ '11J73 ----- - - GC -TC 1 t.OO -- ---- ----------------

• · I 5 ~ 0 0 7 4 150 1-.J 2 = N 2+ l 

I 
f ---·-- 11~~-<, 007'i 1F(t<?..H.6) (,('TO 155 

. , _,,, oo rr-----·- ·c = G+ 10 • 
• , ,. IS N 0078 r.c TO li! 

! ISN 0079 155 WRITEI6,200)(NCOM(K,~3l,M3=1,2l 
, ; --- ~s~r-ooeo CY•Yl'CRI'AT(//Tl5,'* -* AFTEF< 6 DIFFERENT INITIAL VAUJES' -HAVEBEENTRIED e ; ! · 1 F (! R T R A f-.. S I F. NT P ~ I R ' , 2 X , 2 I 4 ) -. -- . -· 

1
- i ISN OO!ll WRIHI6,15l) 

, , ~--Ts~---OOe-2 T5l-FCRI'AT(//Tl0~'N0-- taCOrTIO :'-<AL ROOT::> WERE FOU!IJD IN - T-HE- fNPUT TEST VAL 
. l" l lUE f~ANGE. i<f:TURNir..G TO MAI~l LINE'/) 

: 'l I SN OOP.) lCCO RETLRN 
! : ---rs-~01>84 ENO ____ . ________ .. - ·- -------- .. - · 
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. ! --------------------------------·- - - ----

e >iD 
: 1--'- -·--------------­.j 1-..D -------------- --- ·- - ·- ---- ·----------------------------------
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• 

fAG 
B SF 
-"< SF 

Br< ~ F 
''3 f 
fll SF 

--- · ---- ·- C2 3 ·-s-- -
CHKl S 
:-.J COI-1 F C 

· ------- - p s r.~s-s--·-c ·· 
H RESS C 

(y ,; E-- !.-C c. 
R* S ':G!JlF 0 
I *4 .: r;o 1 r: 2-
P. *B OOG2i." 
I *4 fJOOlC) 
R*::l ');)')23(. 

~*8 C0025~; 

R*fJ cooz,,c 
1*4 O!H9t:0 
R ~n CC 1t':>6v 
R*fl N. R. 

TAG 
SF 

X SF~ 
CC SF 
~-C S 
0.2 SF 

I r,c SF 
CCcF F C 
NSGL SF 

DSCRT XF 
TKYERR 

I fRYER~ I 

Tl't' t t.CD. 
k.*8 C \) 0lF ~ 
r\ ":'il : .:;:;;:: ·_) 

I *4 ::l uC u;t. 
R"-' a .,; oo 2 4 .:, 
i '~4 'JOO LCC 

f< .\'= e ·~:ZG2V 

1*4 GG0lfe3 
R*8 ::ooooJ 
;{*8 CCC2 70 

I ! · - •· --------~-----· ***** CO~~C~ I ~FOR~£T I ON 

I' 
I i ----------xA~rc-F--to ;.- 1-'t.N tj LOCK * 

• -1 

S l lE OF BLCCK 

I : VA R. f~A ~ E TYP E KEL. fl UOR. VA R. 1\ AtJE : i ----- STRE-S""S-~-*-8-- - N. R. SCOM 
J ·.: TEST R*R N. R. NCCM 

i. ! - --------- ·- ------
• i ·l 

TY?E 
~* 8 

1*4 

i{EL. ACCR . 
N. R. 

0079EO 

SIZE OF PROGRAM 000842 HEXADECIMAL BYTES PACE 003 

--- - - --------
NAME TAG TYPE £CO. NAME T~G TYPE ACC. 

i SF 1*4 COClCC K F 1*4 CCvl~4 
Y SFA R* A C0020H. _ ___ _ AA SF ___ R*8 OJ0210:----

F:l SF ---R,...8 00 0 228 "ft{_s_ 1*4- 000iCC 
~2 SF 1"'4 CC01C8 RK S R*B 000230 
Xl SF R*8 C00248 C21 SFA R*B 000250~--

NCY . ---C--i*_4 _ _ N.i{. Y22 - SF R*B- 0-00260 

! NOS S 1*4 OOOlEO I NC2 S F 1*4 OCOlE4 
S C C~ C R*R N. R. TE ST C R*8 -'-'N-=.•e.:.R-=-·---

FDX PDII ____ xfR*a---oooooo IBCO,..# F XF 1*4 0 00000 

***** 

V <'\R . fl.,\tJI: 
COEF 

NCY 

T Y :._:P E=.__:_R.:.:E~L~. A C DR • 
R*B 0 0 2B i O 
1*4 N. R. 

VAR. NAM E 
PSTRS 

TYPE 
R*8 

REL. AO~O~R~·---------
004560 

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

•' ·-------- ------ --- - ---- - ------- ·- ·- · -·--- · --- - ·--- - .. --- ·--------------------------------------

,. -
• . I ~ 

• ------- - --- - --- -------- ----------- -- - ------ ---

• I 

' I 

! ~ ' - - - - ---- - ------------ -- -- ·- -- ----- - - -·- .... 

• l l 
! ,. ~-------------------

. :! 
1· 1 
I vI 

• i· l 
! : 

e !! 
! l 
I :_ --------------- ·--------

•! ·: L· __ _ _ 
' • l I 

1 -

• 

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

"' 
' 



( • -----------------------------------------

LA 13 EL AOCR • lR 00 03FO 
• j- . --------1o- oo""'5-?i'l4.---

• : 1~0 000754 

LABEl AC [;R 

10 D004 0 R 
l •Jl) CCC?C8 
1 5~ :J0 0 77C 

LABE L AD U~ 

? GO CC 0 4 88 
4 76 0 00 66 G 

l CCO CC C7 E8 

LABEL ACCR PAGE 004 

15 0 C q_4~F___,8~---------------
826 000746 

- . ¢<0PT 1 o\s- INEFH CT • - --- 1\ A"' F. = MAJ N , C PT =CO ,LI Nb C ~T=~~ . S IZ E = OOO O~ , 

• ··j 
1

. r-- -~O_I'_TI D~~~ --~ EFFE_C_~*----- SOU RCE , f 8 CD I C, NOLI S T, NOD EC K, LOAC, l"A P, NOE U IT, I D!...NC~ EF, _ _ _ _ ____________________ ___ _ 

. : ; *STATiSTICS* SOU RCE 5.>TfiTO~GJTS = 
! . j 

8 3 ,P ROGR AM :,Iz E = 

I·· r--··n.n cs-rrcs.---r-iO- -O CA'C'N(ST I cs GE Ni; RATE[f --- .... . ·-

• : .I 
****** END OF COMPILATICN ****** I i- - -- -- - -

• · .i *STATI$TlC5.>* NO CIAGNCSTICS THIS STEP 

iJ­
• i"l 

: I 
I ' 

e :: 
I· 1-----------
1" I 

•
I o 

I 'I 1-, I . r---------- ------------- - -- - --- -- - -------- ......... ...... .. 
I i • :; 
! . [.__- ---------'---------

• i ~ 
·. 0 
1 .. """'• ------- ---

• ! -1 -

• I·: 
: ! 
; I 

2114 

29K BYTES OF CORE NOT USED 

•!::!' 
~~ :~~~~~~~~~~~~~- ~-~-~~-------- -~-~~----~~~~~~~~~~~~~~~-

! .. , ~ ,- ------------------· ·--- - ----------- - ..... 

• !:~------------------· 
~ ; . \ 

L-1-------------

e! --
i 
' 



ICF1421 - STfP WAS EX~CUTEG - CCNC COCE 0000 • I EF2851 SYS77281.Tl20647.SVC C O.~EN2#8FA.RC00022; SYSOUT 
![F28~1 VGL SER ~nS= SPrl3l. 
I t: r 2 H 5 l ---~ Y S7 7 2 s·3. T 1 ZO 6 4 7. W C )0. tJ f:' l2 II i1 F ~ • L C A C S tT PASSED 
l = F2 8 5 l VOL S~K NCS= CS~C06. 
I EF2 e5 l S YS772 e3.T l 2345~. !0 C 0 7. ME~2HBFA.SCCCC08~ SYSiiiJ 
I :::F·28'J I VOL· · :,f. p NCS= SPCL02 . ' --·--- ---------------------------------

! ' I 

•
: I 
I • ! 12 F2 85 1 SY577283.Tl23456.10C07.~EN2#~FA.SCCOOOB6 CHtHoU 

! l~F28~l VUL SER ~GS= SPCL OZ. 
1 - I FF1731 sar· n ···- I ~TA .U 77283.1406 

• . I CF3741 SHP /C I STOP 772 83. 1408 CPU OMl:~ 34.35StC M•\! N l68K LCS OK 
SYSHRS ' ~~IT GOOO~ I N l 6.20SFC SY S I N C0 022REC L~USf O CORE C02K EXC PS 000062 

i. i -- 3-,4 C00032X;3.H C.O C01 2 X;2'3 5 COCulO 
• : XXL EXE: C PG~=IE W L,PA RI-'= 'Clf.'AP,LET,LIST, f.CiVL Y', 

!rF6531 SU BS TITUTifll'\ J CL- J.> GI" =I Ev: L,PA RM= 'tloAP,L~T.c.I 'Sf,', 
QQ.JOO 140 

XX CC~0=(4,LT,Cl, RE G! C~=lO OK,T !t-'E =~lll~E . 00000150 
IEF6531 SUBSTITUTIO N JCL - CONO= (~,L T ,Cl,REGICN=lOOK,TlME=5 

.002036 

XXSYSLIN DO DSNAME=~LCAC,DISP=(ULO,CF.LtTEl 

I f FI\531 .Sl;8-STI TUTILJI'\ JCL - IJS~,A,.,E=!:aCACSU,CISP= (OLC,GELETF.l 
OOCOOloO ______________________________ _ 

XX 00 DD~AME=SYSIN 00000170 
XXSYSUTl DD SPAC!== 13072, 110,10 l l ,UN IT=CKSCRA 00000180 

- XX S Y SL I B -···-·no·-n S N hI' t = S Y S 1. F C ~~ r L I I~, 0 l S P= 51-~ CCOOO 190----------------------------
• ; XX DO OSNAME=SYSl.FO IHRAN,DlSP=SHR C0000200 

i. I XXSYSPRINT DD SYSbUT=A,SPACE=ITRK,(3,10ll CCOC0210 
I ~-- - xxsvsL~o~oo--nu -DSNAtJ !:=r. Gos r: n~r:,.,fl, 01 s P=f:CI sP, liN I-=W"-11 r, SPACE= !:SPACE ____ ccooo'22o:---------------------------

• l"i ItF6'53l SUilSTITUTION JCL- USN AME=&&GOSETir>1AINl,OISP=INEw,PI\SSl,Uf"'T=DKSCRA,SPACE=I3072,(30rlO,ll,RLSEl 
I I IEF2361 ALLOC . FUR MEN2#BFA l 
j· J -- IEI'217CTfl- -ALLOCA.TEV - TC SYSLIN - . - .. · -------- . -· · 

• · IEF-2371 230 ALLOCATED TC SYSUTl 
I lf.F2371 137 ALLOCATED TO SYSLIB 
:- --IEF237I- -B,-ALLGCAHO. TC -. : lg IEF2371 354 ALLCCAHO TC SYSPRINT 

.. ! IEF2371 231 AI LOCATED TO SYSLMOD 
! ~- --------~------- ------ --~- - ---- -- - ---~-------------------------------~ 

• f. 
i ----------------------------- --------- - - - - -- --------

• ' ,. 
' .: .•. ; 

'. ! • !:·1 _ __ _ 
• i .. ,-

1. 
: I. -----------

• !'1 
!· I e I . [ ---- -

;l ,, ,-------
' I . ,_,. 
1--L _____ _ 

. ; li 

! ' 

'\ 

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



• 
• FRR-L=VEL LI NKAGE EUITCR OPTIONS SPECIFIEC ~AP,LE~,LIST 

CEFAULT OPTI ONISl USE D- SIZE=IS2160, 6l12 l 

• I~OllUL E N!IP 

• : l CCI\T kO L SF.CTI (J"l 

I 1.----NAME- - !'i'RTG I N- _E'NGTI- _ __ _ 

• : I t--- -~ ~ ~~ tfR ______ lCgg _ __ '1 ~ ~ ~ - ------ .. -

• : i IHCLSQRT* 2520 15 ~ 

i I ECHC ____ * 2680- - 50-C 
. ; ·i IHCECOMH* 2B90 F41 

IJ- " I'HCCO·~H2*--·f,fD8 ____ 65 C --- --. ,_ .. , 
IHCFCVTH* 4138 119C i ·r--·-- ---------- -~----·-- AD(r.NII .4138 

ENT.H 

NAME .LOCATI ON 

CSi.:RT 2520 

I8COMI/ 21390 

SECCASO 3E50 

• : I F-CV IOUTP 4770 

! :: f---I-~-~~TI-1* 5208 51~----···- - - --- ~R ITH11 5208 

• j:: l--~:::~:~~-:-::: .. :.--1 : .::---· ____ _____ F ~ccs_~ ---·--··· 57FO 

• ! . l IHCERRM * 6E88 5BC 

:' ~----riiCUAIBL*-r44r---638 _ __ ___ ___ _ 
. ERR,..ON oE8a 

NAMe' LOCATION NAME LOCATION NAME LOCATION 

. --·---- -·----

FDIOCS# __ __ ?_C4_C. __ ~I.:.:.N..:..T:!.S::.W~T~C:.:_H __ ,3~A::_:B~6~-----------------

FCVA0l;TP ____ 4.i E2 
· FCVEOUTP - ·4C72 

ADJSWTCH ---5644 

FIOCSilEP 57Fo 

FCVLOUTP 
FCVCOUTP 

4272 FCVZCUTP 
4E8C INToS\o.CH 

43C2 
5173 

1 HCERRE ____ 6~_A:::O~---------------------------

. ... 1/"\ IHCETP.C~* 7A80 28E 

~ - ~H~Q)PO* 7010 l~ -----~- -·_IH~~~- -}A~-~~TRA~--~7~A~8~8~---------------------------•. :.~ FDXPDII 7010 
~ IHCLEXP * 7EBO 288 

• ~ - IHCLLOG + 8138 ;~~------. - -CEXP -----.. 7 E:BO . ·- ·- · --· 

I DLOGiv 8118 OLOG 8~50 ! i--- nll'IH~rrrrr---u3-a---8trcc------·------ ----- ·-· ·· -- - ·- ----- -----------., .. 
1.: 1---.:E""N"f R'lllO'CR'.,.,E...,S-.-S----.,.,.C·"'O-------- - - ----·--·- --- ------ . -

-----------· -----------

- ------- ----- ----------------------
• i·· TOTAL 'LENGTH 103f-8 66,552110) 

I ' I·· ·----nT~nAni-..N,----,...cno-r-E...-S-..,.NOTtXlSTtlOitl1i'S"'"B'EEN""AT:UED .. TO 'DATA- SET . 

• > ... 
• ! ~ ,~------------------· -·- - - ----·-· . 

; .. , -----.----·-·-- .... 

: n _____ -'--- ·-=-=~--~~-~- ~-~ --
, •• 1 

• ~ I 
' · ' -------------

-· ·---------------------------------

..... --------- ... ----==--=-------------------------------------



IEFl421 - STEP WAS E XE CUT~O - CCNC COOf OO CO 
I~F2851 SY S77283 .Tl2 C647.RV000.~EN2#P.Fa.LOAOSET JEL ETEO 
I ~F235l VOL SE~ NCS= CSKCO~. 

: . IE F 2 85 ·1 --S-YS77?.~3: Tl?0f:4 7.RV200.MEN211llFA.KCCCC225 
. ; ! I~F2R51 VOL SER NCS= CSKG02. 

I 1 11:-F2 il5 I s vsl.r-CRTLie 
, . ,- I EFZi35 1---·voL · SE'~ NCS= - CSKIP L. 

t ' ·! ll::f2 P.5 1 SYSl.FCRfHN 
!. ! II:-F2 R5 1 VOL SER NCS= CSKIPL. 
: '! -- ( E F 2 8 5 ~---$)' S 7 7 2 8) ~ fl 2 0 l: 4 7 • S 'I C 0 0. MEN 211 P. FA • R C u 0 0 2? 6 

J' IEFZ85I VOL SEH NOS= SPOL3~. 

I
. L I E F 2 e s 1 s v s 1 12 8 3. Tl 20 6 4 1 • R ., o J o • "'EN 2 11 11 FA • G c s E T 
. : IEFZ B~ I VOL SER NCS= DSKCC5. 

JELlTFL 

KEf>T 

SYS GUT 
-- ----- --·-------------------------

PASS EO 

J .. f IEF3731 STEP /l I STARr 772P3.140F 

i ! _ I t~~~ 4 ~o~~s~-J- ~3~ 75SEc' S~~~l ~ 7 ~~;~~~~~ 6 C~~USE~M~;R~ \;~~~EC ~~~~S ~~~l~~S S~~H·RS--:o-6Tc6·-=-q---------------------
t : . j 331 OO:)Ol3X;000 CCOOOOX;230 CvC0 3?X ;lr' OC0044X;U7 •)000COX;354 COCC43X;231 CCC034X 

I i __ .XXX _________ E l<_~C __ P GM= *.L.SYSL~-'JC, CCNO= ( (4, L T ,C l, (4,L - ,U., CCC00230. __________________________ _ 
, ·f XX REGI(~=&XR[G,TlME=&XTI~E CCCCC240 

•

1

. , j IEF~531 SUBSTITUTIOt\ JCL- REGICN=700t<,-II"E=2 . 
. I XXFT05FOOl DO DONA~E=SYSIN . 00000250 

1 
.. :--xxFIObf'Oor-cosv SOU r ;; .ti ,OCB= I RECFM=Fil A, I_R ECL= l3 3, ELKS I! E; i 596 l -~ -~::-:- -~-CCOO-Oi6o 

t . -l · XX SPACE= 17980 ,( &XPGS ,16 l, ILSE l . · - OC000270 

l. l IEF6~3l SUHSTITUTION JCL- SPAC E=(7980,(2S9,16l,RL5El · 
,_ 'L- "'l<x PL cr ------nu- r.·PLar, SPACE= t TRt<. , < & r P 1, & T I' 2 J J, UN I r= JK-SP JL · ·---· ----o-c·aoozao 

t l-. IEF6531 SUBSTITUTION JCL .- [UI' ~ . Y,SPACI::=(TRK,(20,2Cll,U'IIT=DKSPOL 
' " //X.SYSIN DO CSN=~YS77283.Tl23456.I0007.MEN2#BFA.SOC00091, 
I. ! ·rr · v~~DLn!f~DI~P~<OCc,cELEr(r;0N)T=DK$P~ - ------------~-------------------------------

•' ! II 
I'·· L IEF236I ALLOC. FOH ~EN211BFII X 
• · i -- lEF231T"'£3'r--ATI.l~CA-HO---T -CPGI•=*·DD _______ _____ -----

. :~ 1 IEF2371 136 ALLOCATEC TO FT05F00l 
'1 · IQ IEF2371 236 AL' .CCATED TC FT06FOOl 

.. , ' 
' ' .:::c . 

• :-I : ,_-

. :- i ! ., ;. 

.I :' 
I 

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

1:, !-----------------------

•'··· 1· ~ 
•['! _____________ _ 
• ' i i l----------
•

0 ! 
, . l 

' I ! .r -- ---

\ 

• !·i 
I· '·------------------''----------- ----- -·- -----· 
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