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INTRODUCTION

This manual presents a general description of the STARS II digital computer
program, With the exception of HASTEN, a small assembly language routine,
FORTRAN IV is the only language used in writing the various subroutines., The
execution of this program requires the use of fourteen temporary storage units.

The program was initially written and debugged on the IBM 360-75 computer and

then scaled down to fit the IBM TO94 computer, where it utilizes approximately
28,000 words of core., Since a large number of temporary storage units is needed,
care must be used in keeping track of them, and in the manual's flow charts, all
tape operations are distinguished by using a rectangular box with a curved bottom,
for representation. Only basic IBM FORTRAN Library routines are required by the

program, these being: sine, cosine, absolute value, and square root,

For ease and speed in usage, the Table of Contents on the following page has
also been laid out to present the call sequence of the program.
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SUBROUTINE $MAIN

$MAIN is the control link for the entire program. Sizing values are read into the
program and so are the material property tables. Calls are made to subroutines
RIEMAN and SEGMAT once for each segment in a region; then subroutine REGMAT is
called. This procedure is executed once for every region in the structure. Finally,
calls are made to subroutines STRMAT, INITAL, and LEBEGE. A logic control, NIX,

is used after most subroutines called by $MAIN, This control determines whether

the operation of the program within a subroutine was successful, and either allows

further calculation, or presents an error message, as appropriate.
There are also séveral counters in this control link. These are defined as follows:

NSC - Counts the calls to subroutines RIEMAN and SEGMAT, from 1 to
the number of segments within a region.

NRC = Counts the calls to subroutine REGMAT, from 1 to the number
of regions in the structure.
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RIAD RIAD
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=
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CALL
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CALL
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"STARS2 -~ "EFN  SOURCE STATEMENT = (FN(S) =

_07/01/68

o COMMON_STORY(16) +TALE(16) 200010
COMMON XMAT(110+10) +STD(10) +NST(30) ¢NKL(30) +NXMAT (20),SAVTIC(900)
COMMIN  SAVJTC(J0) «SAVSTP(30) »JRTIC(30)4JRSTOP(30) 200030 -
T T CUMMON SADUS(60) «RADUS(60) 200040
COMMUN XN ¢NREG JNSEGTL s NMPT s MATPRE s TEFREEJNCUPLETIC,PHI, STOP 200050
CUMMON NRGENDsNSYMsNRGaNRC ¢ NSCoNT X+ IERROKRsRESTOPRT ICK, 10JT 200060
COMMON MAT . KGEUOMs IGEOMsITYPE I STTABoTHICK ¢KELVINsG1 200070 =3
TTUTTTTT T T COMMON IBEG INGNPROB o NHARM ¢ NSEG « NERROR Q o NSMAX L 200080
__COMMON/NAMI/STRGU(6) s THERM (4) JMATER(3) ¢SEGTAR(3) JFACE(4)sEQUATE(3) 200090 =N
e © 7T VSTRESS(a)
COMMON /L YCORR/ YCORR(144) e — 200100 i
g INTEGER SAVJTC.SAVSTP ] 200110
INTEWER THICK. TYPE — e = - © 200120
e INTEGER SEGTAB : > 200130
= INTESER Q Lo e 200180
1 WRITE(6.1726) C__200160___ 3
1720 FORMAT(IHI) 200170
REWIND 1 . N W e T R 200180 &
== ERRFIND -2 - . o e o e = . 200190 5
REWIND 3 = 200200 6
-~~~ rewino0 & _~_ _____ - " i 200210 =
REWIND 8 200220 8
- "REWIND & 200230 9
REWIND 10 200240 10
TTTTTT TUTREWIND 11 s e e s S 200250 T =
REWIND 12 200260 12
— wix=0 — . 200270
Q=5 200280
T UTTTTUNKARM = L =& == 200290
READ (5.1001) (STORY(I)el=1416) i, 1S
7771001 FORMAT  (16A4) = s e — . gooa
READ(S5,1002) ~nec.Nsmx.Nun.xn.upnoo.ncum.é o oy -~ 200320 22
"71002 FORMAT(I2¢13412:F9a6412411) SN S T 200330
WRITE(6+602) NSMA X,NREG«NMPT sNPROD » XN 20030 28
TTTTT 7802 FORMAT(////719X¢93HUNSYMME TRIC, ORTHCTROPIC, REINFORCED SHELL. ANALY 200350 ==
1SIS WITH COUPLING OF AT MOST 19 SHELL REGIONS,//64X,5HUS ING//S2X, =
= 229MLOVE=~RL]I SSNER ACCURACY THEORY////S57X¢17HDECK NJMDER 45218//87X, 200370
) J1THAS OF MAY S, 1908//7/7/78X,2I/HNUMBER OF SEGMENTS = ,1J3,21% NUMBER 200380
= Q0F REGIONS = 2124434 NUMBER UF MATERIAL PROPERTY TABLES USED = 412 200390
Sy 224 NUMBER OF PRO3LEMS = +12//52X41SHHARMONIC (N) = +E14,7//77) 200400
T T T T IFINCUPLECEQeO) WRITEL6,603) T 200810 29
603 FORMAT(28X+7¢cHTHE GIVEN IANPUT DATA INDICATES THAT THE SHELL SEGMEV 200420
’ 1TS ARE ~wOY T0 B COUPLEDY/YZY) ~ ~~°°~ — — =77/ = = ===== 200830
{F(NCUPLE.EQel) WRITE(6,608) 200440 31
604 FORMAT(30Xe72HTHLC GIVEN INPUT DATA INDICATES THAT THE SHELL SEGMEN 200450
ITS ARE TO BE COUPLED//) 200460
TTUTTTT T WRITE(64005) T (STORY(I)eI=1416) = = T 200470 32
605 FORMAT(///7/72727/2777777778% +16A4) 200480
NROa=0 - = = === e T 2U0490 =
KK==1] _ 200500
NSAVE =0 = = == 200510
DO 13 1=1,NMPT 200520
= e — —————— —— —— = = === ——200830
NXMAT(KK) =NRCwé¢ ) 200540
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STARS?2 - EFN SOURCE STATEMENT = IFN(S) =
I1=NROW#H1 200550
READ(S+100a) STO(1)TYPE 3 — — ... 200560 ___a7_
1004 FURMAT (A4s6XeA%46X) . - 200570
NROW = 11 L L e = —
DO 11 L=1.3 200590
1 _IF(TYPELZOQ.MATER(L)) GOTO 12 200600
12 CONVINUE y 200610
IF(L«EO«1) NRUW=4 . o ek o el s el ol RPOB RO o SFH W
IFILEQ.2) NROwW=7 200630
N=0 Sosvegliiinl i ST DT P | ST
IF(NIUW.EQed) N=1 . 200650
IF(NROWeEGa11l) N=1 il =’ i
IF(NROWeEGeT7) N=1 200670
IF(NenLael) GCTD) OOO = TN T 1 e ... 200680 .
LLL=NSAVE+NKROW 200690
READ (5+1005) ((XMAT(MeJ)eJd=1e10)eM=0T0bl L. ) _2C0700 _ 73 __
1005 FOKMAT (SE14.7) 200710
E NRUWSNSAVESNROW - 200720
NAMAT(KK+1)=LLL . 200730
13 NSAVE=NROw e e s e e e - 200740 -
DO 99 NRC = 1,NIEG 200750
WATELE.1726) e T T R e 200760 ___ 8% _
READ (541003) NSTINRC) ¢NKLINRC) +(STORY(1),1I=1,16) 200770 90
1003 FOKMAT(212416A8) 200780
WRITE (64,606 )NRCsNSTINRC) s NKL [NRC) 20790 97

60> FURMAT(/ZZ//72272774777777477777/7/758X+13HREGION NUMBER, 13//35Xe 10MTH 200800 _
IERE ARE 412,141 SEGMENTS AND +¢12+35H KINEMATIC LINKS WITHIN THIS 2 200810

2EGIUN) . ___20¢d20
IF(NCUPLE+EQsl) READ(S41006) IR4JRTICI(NRC) «JRSTOPINRC)+STORY 200630 100
1006 FURMAT (315e16A8) — = 200840 =
NSES = NST(NRC) - ' 200850
201 N3C=0 LB e S b § Rl e T e (0 ES ST e
IF(Q.EQel) WRITE(6+602) NSMAX¢NREG «NMPT ¢ NPROB 4 XN 200870 109
101 NSC=NSC+] b - 55 = — 200880 ——
WRITE(641726) 200890 112
__CALL RIEMAN 200900 113
= IF (VIX.NEL.O) GUTO 8e88 200910
___ CALL SEGMAT bl B, L 200920 __ 118
IF (NIX.NE.OC) GOTO 2e88 _ 200930
) IFINSC.LT«NSEG) GO YO 101 = = = 200940
NSC= 0 . 200950
__ IF(NCUPLE.EQ.0) GU_TO 996 200960 ==
102 CALL REGMAT 200970 13
__IF(NIX.LT.0) GO TO 8888 R N = =
REWIND 2 200990 135
N REWINOD & = - e 201000 136
99 CONTINUE 201010
1F (NCUPLE+EQa1) GO_TO 103 201020
996 READ (S.67) XN 143
07 FURMAT(7XsF9e643X) 201040 —
a=1 — = = 201050
WRITE(G.1726) = 201060 144
GU TO 201 s — 201070
103 CALL SIRMAT 201060 147
T IF (N1X.NEWLO) GUTO 88es 201090
CALL INITAL 2 e ' = 201100 _ 1S2
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STARSZ = EFN  SOURCE STATEMENT = IFN(S) =

- ——

TTTLF (N1XJNELO) GOTO 8688 201110
CALL LEBEGE . 201120 187
GO TO 1 ' 201130 :
_ 555 CALL EXIT 201140 160
8000 IEXRO=60C0 201150
— . _NERROR= 1 . 201160

8888 CALL PDUMP : . : A 164
CALL ETRAP : 201170 - 166_
sTaP = 201190

END i

—
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.
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uLK -~ EFN  SOURCE STATEMENT =— IFN(S) -~

BLOCK DATA o R ____ 100010

T T COVMMON/NAMIZSTRGO(6) » THERN(4) «MATER(3) +SEGTAB(3) . FACE(4).EQUATE(3) 100020
S +STRESS{4) o . 00100021
DATA STRGO /1140+1300+2120431e041240418.07 100030

DATA THERM /4HTHST,4HNOTHeaHTHCNoAHTHIN/ 100040

= DATA MATER /4HISCOT,4HCRTH,AHSTIF/ = 100050
DATA SEGTAS /4HST10+4HTHIC +4HRWAF/ e 100060

E DATA FACE Z4HSING.4HEQUA +AHUNEQ.aHBLAN, 77 ' 100070
DATA EGUATEZ&HLINE  AHOMTH 38 HNPHT / 100080

= = DATA STRESS/AHRING +AHSTRI s4HSHEL s4HWAFF /. 00100081

ex0_

bt ML)
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SUBROUTINE RIEMAN

This subroutine link assembles the data tables for use in the integration procedure.
The program has the capability of nandling at most 10 problems, each with 5 non-
temperature load conditions. If, however, temperature loads are included, the

capacity of the program is restricted to 1 problem.

RIEMAN is capable of distinguishing among 6 geometries: ellipse, ogive, modified
ellipse, parabola, cone, and cylinder. Three general sets of equations for each
possible geometry are available; they are the THIC equations, the ST10 equations,
and the RWAF equations. The THIC case also has the options for the analysis of
homogeneous ,single sheet, as well as equal or unequal rigid-core sandwich,

constructions.

The subprogram link, RIEMAN, utilizes the subroutine SETUP to integrate the differen-

tial equations of each segment independently, under arbitrary load conditions. The

Joborm

results of the integrations of each segment are stored in the YCORR array in RIEMAN,

and represent the stiffness and deflection coefficlients of each segment. =




FORTRAN CODE ENGINEERING SYMBOLS (REF, 1 SECTION 3)

XFTHLD £ -

XFPHLD £

XFZELD ‘ B, N

XMTHLD mg :

XMPHLD m,

ETHET Eq

EPHI E 3

XGPT Gy

XNUTP Vg 0

XNUPT v 08

ALPHTH oy :

ALPHPH o

XNTTH Moo ’

XNTPH Npg

T Mg

XMTPH Mog

XK11 e

XK22 Ko _i

XD11 Dyq

XD22 D,, 3
=

XK33 Kiq 3

XD33 Dy :

R2 r,

BETA 8 :




FORTRAN CODE ENGINEERING SYMBOLS (REF, 1 SECTION 3)
RO ry
Rl rl
R1DOT rl’ o
CS cos ¢
SN sin ¢
A a
C ¢
XN n
F2 o
F3 f3
TAN; TN tan ¢
SEC sec ¢
TIL 'I‘ii
TIK Tic
TOK 'I‘Oc
TOO 'I‘oo
TEFREE T
HI i
HO h0
T t
T3 ti
TO to
SNSQ sin2¢
cssQ cos2e
CN cos ¢ sin ¢
X1Cs 1/cos ¢
X1SN 1/sin ¢




FORTRAN CODE ENGINEERING SYMBOLS (REF, 1 SECTION 3)
X1ROSN l/!‘O sin ¢ ”
X1ROCS l/rO cos ¢
CSX1RO cos ¢/r, )
CSX1R1 cos ¢/rl
CSX1R2 cos ¢/r2
SNX1RO sin ¢/r
SNX1R1 sin ¢>/rl
X1R1 l/rl
X1R2 1/r,
X1R1SQ l/rl2
X1ROSQ l/ro2
.+
10
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RIEMAN

READ: MATERIAL GEOMETRY TYPE OF
MAGIC CONTROL, PROPERTY 4 IDENTIFICATION MATERIAL
GEOMETRY, AND IDENTIFICATION SEARCH ‘f PROPERTY
CLUE CARDS SET: MAT SET: KGEOM SET: ITYPE
TEMPERATURE FACE SHEET fSSMTElf;IT( —
READ: LOAD IDENTIFICATION N A
ST TABLE IDENTIFICATION SEARCH SEARCH
SET: KELVIN SET: THICK SET: ISTTAB
INTERPOLATE
INITIALIZE VALUES FROM
YICS — TABLES FOR
ARRAY GEOMETRY, LOADS,
STIFFNESSES, ETC.

RETURN TO
SMAIN

SET:

CALL
DIFFEQ

CALL

L

MAGIN =0

11

MAGIC




o seeea ROUTINE *%RIEM _%% ARACLS UPL. TED _0R/009/ €0 _usaan 200000.
C eseee ROUTINE %sRICMAN #*% ABACUS UPDATED 12/03/4A8 geeee anoon
oo — - SUSKCUTINE RIEMAN ___ = - anco2o0 .
g CIMMON STORY(16)+TALE(16) aenno
- COMMON XMAT(110+10)+STD(10) oNST(30) 4sNKL(20)sNXMAT(20) «SAVTIC(900) _ 200040
COMMON  SAVJUTC(30) 4 SAVSTP(30)+JRTIC(TI0) 4JRSTOP(30) RLL LD
- COMMCN SADLS(60) sRADUSIAD) ER - — 1, L L)
COMMON xN.NRtG.N%FGTL.hMﬂY.Mnonp TchEE.Ncum_E.'rlc nHI.STnP Q07 1
e CTMMON NRCENDaNSYMaNRGaNRCaNSCoNIXs IEFSORLRESTOP +RYICK H10UT 2Cror0__
COVNEN VAT s KGEOMGIGEOM G ITYPEZ ISTTAS, THICKKELVINGY mwrnoen
R COMMCN IBEGININPRODJNHAKM JNSEGeNERROP . ___Q  oNSMAX . .. _ ____300100_
COMMCN/NAML /STRGO(6) s THERM( Q) JMATER( ) ,SEGTAB(3) FACE(4),EQUATE(3) 20Nn110
- — _ 2STRESS(4) ~ e e e e e et B B O ) NI 0 e
CCMMON /LYCCRR/ YCORR(144) 200170
__INTEGCER SAVJTC,SAVSTP I —00140Q
INTEGER SEGYAQ Ieny En
e— INTEGCER THICK,TYPE S s e e e e At AT I A ne
INTEGER Q 200170
—— EQUIVALENCE (XMTTH XMTETH) s (XMYPH XMTEPH) s (XNYTHaXNTETH)s . _ . 200120 _
1 (XNTPH ¢ XNTEPH) annyco
e _EQUIVALENCE (XNPHL.XNPI) __ 3002209
DIMENSICN VAR(A4) 2rN210
- DIMENSICN KLUE(S) S geip e o s ne . _200229 _
DIMENSICN !OROP(IO).LSYHH) 007270
e — ___ _DIMENSICN YOEV(144),YICS(164) ,YNFW(148) 700240
DIMENSICN T3DEL(144), FWDEL(144) 20020
_ DIMENSION ILAYR(10) _ __ArN2ENn
DIMENSICN ST(70+431)s XLAYER(10) mMno270 .
DCUHLE PRECISION YNEW,YPRED < e e NN
COMMON /EGUAZN/ vpneo(IAA).VD)T(IAA).VASAVE(\AA)- [Ce29n
it 1 YANTH, YAMTH, YANPT s YAJPH, _ [ —. . | o1 1)
? SeSN«CSeSNE0, chﬂoTANoSEC.CNoKlCS.X‘QNDTNQ 300210
R X)IROWX1ROSQ XY SNRN Y XICSROCNIRDySNIRD,CRIR0,  3N6TI2A ]
a XIRY ¢XIR2,CSIRYI,CSIR? {SNIRY { XIRYISNR2S5CIROIBESQ 200770
L= 9l ROSQs XNSQBETA,R1R2,51,21D0T, < e OO JAN
6 xNTTH.xNTPn.waTH.kvrnﬁ.eruLD.XFPHLD.IFIPLD. 2enTEy
. s XMTHLD ¢ XMPHLD  ETHET yEPHI g XGPT g ALPHTH ALPHPH, . __3nCr¢0
L] XNUTP XNLPT ¢ XC11 o XC224XD72,X0224XD214XD12, N7
9 o XK1Y g XKIP o XK2N g XK22, XK XD Yy S L el
A Mol LU ED)
,,,,, C] o aXNL¢XNPHI . =it L0 =y ¥ 3 S e . HSEA R AN B |
1726 annﬁv(lhll annaro
- INTEGER QTVTIMEGUTIME JFTIME ¢WT INF W e e —mmr et o A _10car»n _
32001 FORMAT( /' THE OVERAL TIME IS *,15/7) 30c479
___3200? FORMAT(/ * THE SUM NF _MAGIC TINF 1S _*,1[6/) TACAAY
IF{QeEQel) REWIND 1 ITA0AEN
1oyY = 0 g R N SR . 290470
XNL=0e0 annarn
IF(QeECel) GO TD 191 _ i R R
READ (S,10014+END=999A) RGO, (svnnv(l)-!-l.lbl nracn
1001 _FORMAY (F24041€A8) AL
WRITE(L) PGO.(STORV(I).Is!.IS) RULL R
= PEAD (S,30C2) TIC«STOPOTAYDIFF,STEPDE YA . INOR2YH
1002 FORMAY (SEl14,1+F24,0) NS TH
= WRITE(1)  TICsSTOP sOTAUDIFF ySTEP,DELYTA_ ——___ aApEan
READ (5,1002) G14+G2,+6G? . ARPEERY
— WRITE(Y) G14G?4G™ S JEQsen-_
READ (5,1007) TVPEoHLAVHoSHEET.INTEQP.QANKINoTEFREEoAkALVSoN“ ELT.LE L ] 5

[F(NPoLTe?90ReNP«GTeN) GO TQ E7R7 0eanrn

12




1003 FCRMAT (!ua.en.uo.l.u.u.nQ 100290
WRITE(L) _  YYPE,HLAYR, SHEET, | tITCRP sRANKINTEFPEE s ANAL YS NP REITLL .
GO TN ta2 200610
1091 _READ (1 )_ RGO (STORY(T) ¢1=),16) A00A20_
READ (1 ) TICSTOP,OTAUJDIFF ¢STEP ,DELTA 200K7N
READ (1 ) 614G24GY e 300RAN_
READ (1 ) TYPE JHLAYR, SHECT o INTERD s RARK[Ns TEF REE s ANAL ¥S o NP RLLTEY)
192 EPSIL =1,40E=0S e e g L 3 INCHED
DIFF =14,0E=04 100870
ERR = 140 E=N7 annken
1 = wgo annean
WHITE(H3£51) ASCol o (STORY(11,1=1415),TIC.STNP,DTAULDIFF,STEP, acoren
1 DELTA 200710
651 FCHMAT(//13X¢15HSEGMENT NUMHER 412,5X17FSEGVENT CONE 4 12,5X, 00720
1 16AR//22X s IHTIC 1SXAHSTOP ¢ 15X s AMDT AU 41 SX yAHDI FF ann779
P 15X AHSTEF 410X 4SHUELTAZ/16XsSLEIAST 4 X) 42X F?40) 00740
WRITE(6,452) (1,62,67 "n07=0
6%2 FORMAT(//SAX,2AHGECNCTYRY TAPUT VARIAULCS,//20Xe3(ENQe7¢5X)) In0TE0
WAITE(A,EFST) TYPE JHLAYR (SHEET , INTERP ,RANKIN s TLFREE ,ANALY Sy NP 100770
€87 FORMAT(//12XS( A8 AX)QHT FREE = ,F10s 2¢2XA8, AXIAHIUMHENR OF _TAALE C_ 700780
10LUNMNS = 412) rnr¢n
(4 _MATERIAL PROPERTY_IDENTIFICATICN 0nErQ
DO 501 1=1,AMET 20ne10
IF (HLAYR=STO(1)) 501,502,501 3 arnasn
802 MAT=1 ’ - 200810
o RV GOY0.-80% . i i 2 2r0Ran
%01 CCNTINUE 10nFEQ
___GCTO PRO7E 20ne<n
3 GECWEYRY TDENTIFICATION SEARCH narn
807 DO 504 (=1,6 2008R9
IF(RGD=STRGO(T)) £04,%05,504 apqgRon
804 CONTINVE _ x anrann
Garo eecss arnsro
505 KGEOM=1 1620
""" po 506 1=1,7 200970
IF(TYPE=NMATER(1))506,5C7,506 aroqeo
804 COUNTINUE »An0en
GOYO #0027 - ot LG
807 I1TYPE=( 200570
DO 510 1=1,3 _ ‘ an0cey
IF(INTERF=SEGYAD(1))1510,511 4510 coen
810 CONYINVE 201000
GO YO 8cera e — 201000
831 1STTAG=] 701020
DO 508 1=1,4 anrovo
IF (SFEET.EQeFACE(1)) GOYO %09 201040
808 CONTINUE Ininc0
) GUTO ACRe —y a01040
809 THICK=1 '- 01070
C TEMPERATURE LOAD IDENTIFICAYIOM IrrnPO
T 777 "po act 1=1,.a e e 0v0cn
1F(HARK INGEQe THERM(1) )GOTO 402 BILER L)
401 CCATINUE ELERET
—___ _ _Govo eese IR
40? KELVIN=I “apivag
= LINCAR OR NCNLINCAR ANALYEIS ICENTIFICATION 3nv160
DO ACZ 1=1,3 my1en
W IFLECLATE( 114EQ0ANALYS) GCTO 404 M1 En
403 CONTINUE LUTRE 7 S
= GCro eovy Sw e 2011pn
R e e —— S ——
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404 IANLYZ=1

any \-.Q-O

—— IF (IANLYZaNE el aANDeNFFODaGYal) GOYO _£C0SQ - 2C12¢C9.. .
IF(TANLYZeNEg1l) XNL =160 IN1247

e JF(XNLeNFeNaNeANDaXNeNE2QaQ) CO _TO 8501 301220 ___
NQCw = 0 ant270

—_—— NRCw = THICK ¢+ 1 et PTG SR S, A S SN e O Setiy | -, Iy {1 TR
IF (ISTTABGEQel) NROW = 11 01 2%0

i L ST A D g B e T INR O B e ks 201260 __
L= 29 (MAT=1)+1 101270

e TIENXMAT (L) SO 280 .
TII=AXMAT(L+]1) . Nt zan

e WRUITE(E,t5A)  ((XMAT(laJd)aJd=1.10), 0= 2Ly 201300
A58 FORMAT(//7S1Xs2RHNMATLRIAL PROPERTY TAPRLE USED«//7(10(1H E12:5))) 3nr111n

T WRITL(E,€5%) . ST FTL e = = B LR B I T (- |, Y | ¢
€55 FCRMAT(/,/42x, OTHTABLE ORDER PHI OR S VSe CRNOSSECTION PROPERTIES,) SCVIRYy
i e DO SO T=1aNROW.____ 01240
[F(QeECeY) GO YO 162 30112=0

READ (S49008) (ST (laJd)eJ=24NP) e, S s SR (< (6 £ IR
1005 FORMAT (SE1447) InyIT?THn

WRITE(Y) (ST(lsJ)ed=1sNP) _ . 302300
GO TN 104 201290

—) AN READ 1] )_(ST(1eJd)sJd=1aNP) 20AL0. .
194 WRITE (64400 ) (ST(14J)eJd=1sNP) 0140

Z ADO FCAMAT(1H R{E14e742X)/(2XsB(EL124T742X))) 201420
apl CONTIAUE 01470

g IF(NPROCeLGe0) GO YO S90 e T e e 303440 _
K=NROWEY 301450

i ! _JJ=1  — e e 201460 ___
JJJ=6 101470

MM=1 = ’ L - s O D N B
DO 17 NLC=1+NFPOB 101469

e e L O e e TSy — — -201%00..___
JIT= JJJ mMmIs'0

4 A =i P 2 . INNS20_
IF(QeEQel) GO TO 195 ap1e1g
S _READ (5,1004) (LST(J) oJ=JdJdadJJ)e(TALE(I)oI=1416)_ i e PSR LD
1004 FCRMAT(EI1,16A8) nIsco
= WRITE(1) (LST(I) 0Jd=JdadJI) o (TALE( D)o I=1405) == [J £ L 1)
GO YO 19¢€ INNSTH

195 READ (1 ) (LST(J)sJd=JJaJJJd) s (TALE(L) =9 424) SNYERG
196 CONTINLE anrecn
IF(LST(JJ)IP022 19420 ——— —— L — o -5 el ARl
20 L = LST(JY) 01520
e IFINLCeGTo1eANDOST(JT)eNEeO) GO YO KOCEO_ _ _ _  _ _ _ _ o MNLE2A
19 WJ=JJE1 antTA70

e P3 IF(LST(JJ))R021,22,21 301580 ___
21 L=LEY anjEEn
.22 IF(JJeECeJIJ) GOTO 28 _ YeE=alon e —. 2014¢0
JI=JIEN INVETN

= GOTD 27 e SsEe—aa e oNee
24 IF(LeEQe0) GO YO 71 J01450

e e S e | J0)100
DC 72 N=K KK Q1T 0

== = IF(QeENeY) ae-In sy — = —= LILC e
READ (5,1005) (ST(MeJ),sJ=1,NP) wmr1729

_____ WRITE(1) (ST(MpJ)yJ=1,NP) = = ki
GO YO 72 INT &9

197 READ (1 ) (ST (MJ) =1 eNP) SV e
72 CONTINUE 3NV ?27n
IF(NLGeGTele0RaLST(1)eEQe0) GQ YO 880 = 0] YA
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656

T es7

s 566

T a61

__196a

662
_6AS
71

—e -

17 =

181
687

6665
__590

=93
1006

644

406

= S

405

‘ 598
TTee7

WRITE(6,656) tn170n
FORMAT ( /745X, A2HTABLE CRDER PHI R § VSe TEMPERATURE LCADS,) agrany
KY = K ) n1eyn
K2 = K £ LST(1) =1 01990
DO 657 N=KY.KZ anyasg
WRITE(64€00) (STINsJ)sJ=1NP) . . 201040
CONT I NUE qp1aen
K = KZ £ 1 N ) L L Mref0
IF((L-LST(JT))eEQe0) GO TO 665 101a7n
WRITE(6,£61) NLC antapn
FORMAT( /716 %,BHPROBLEM +12+:5X,RAHTABLE ORDER PRI PP S VSe DISTRIB 1918¢€n
AUTED LOADS (F THETAs F PHI. F ZETAs M THETA, M PHI) ) _ 101900
WRITE(£,1668) (LST(J) ¢J=JT,JTT) 70191n
FCRMAT(27H LC 3D IDENTTFICATION CLUES .&1%/) __nvacz
DO 6E2 N = Ko KK 1370
_WRITE(64600) (ST(NgJ)sJ314NF) 3rv9an
CONTINLE 10150
CONTINLE S L D e 70169
K = KE L = LST(JT) 101970
JJ=JJJEn e A o3 e SRemed = - LICTL
JJJ=JuEs 310r0an
MM=NNEL 307000
IF(IANLYZoEQel) GO YO 590 212010
KK = KK & 1 o L DR 202070
IF (LeECe0) KK = NROW ¢ 1 202070
IF(QeECe1) GO TO 181 = y— 202040
READ(5,1C0%) (ST(KK:2}sJ=14NP) 10209
WRITE(1) (ST(KKyJ) s J=14NP) 102040
GO TO 647 102070
READ(1) _ (ST(KKeJ)esJ=1eNP) - e __m¢2an0
WRITE(64566) (STIKKsJd)J=1,NP) n20¢n
FCRNAT(IICTKljeﬂASSuMED NUN=LINEAR VALUES VSe PHI OR S//(1H o 202100
18(E14e7,2X))) 02110
IF (NCUPLE+EQe0) GO YO 7 _ 202170
IF(ISTTAR=2)567,597,562 arnyag
READ(5,100€) (VAR(I),1=1,4) 5 1tp160
FORMAT(A(AA,6X)) : - — 2150
WRITE(E,£44) (VAR(I).1=1,4) e P e e 202160
FORMAT(//38X.27HTHE STRESS CLUES ARE  ,4(A&,6X)) o T 1n2170
STRESS CLLES IDENTIFICATICN 20210
1 =0 = 2180
1-s-% ¢ 14 162260
DN 405 J=1,4 e = T 20220
IF (VAR(1)4ECeSTRESS(J)) GO TO 407 arzm0n
CONTINUE == == 7T an227n
GO TO 8111 3n22a0
KLUE(L1) = 02289
IF(1.LTed) GO TO 406 202279
WRITE(1) (KLUE(I)eI=1,4) 102270
K = KKE1 022R0
KK= KE? = 1c2200
IF{ISTTABeEQel) KK = KL 202300
WOITE(E,%94) == 102718
FCRMAT(//84X,43HTABLE OROET PHI OR S vSe STRESS PROPERTIES/) 12728
DN 5656 [=K,KK 202130
READ(S+1005) (ST(14J)eJ=1,NP) pn14n
TWRITE(6,600) (STU1.J)ed=1eNP) == B LERTY
WRITEZY) (ST(L1eJd)sJ=1,NP) 260
coNThRE- —  — — LIRS T
READ (5,591) [1SsSAVJTC(1S).SAVSTP(IS) (STORY(I),121416) LRI

——

s
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o

501 FORMAT (715,16A4)

nnen

. e ATIC = SAVITCLLS) . 02400 .
ISTOP = SAVSTR(IS) "Wwra10

e W T 16 H_JAT S SUNRE) - 032420
JSTG = JRSTLO(NRC) 20747

— 4 CERY INUE — = ORI EE (.1 5 - Je
NECNS=£AAl PEAPROB anrarn

e OC 73 1=).NEGNS __ — s hiivepiniaiet ———- (.} ][ . .
73 YICS(I)=Ca0 207470

- Y JCB (%) 3300 —S02400
YICS(14)=1,40 IN240N0

s B 2 B D e - 202500 .
YICS(22)=1,40 "25Y0

— Y3 CI0 T ) =Y 0 ST S LTS L S LS (. N 302%20__.
YICS(a?2)=1,0 MNA8

e YICS(51)=)e0 02880
YICS(A0)=14,0 302%&0n

= NCYC=0 T —— SISO R S N JUWEs ) G L e
NSAVE=NROW 302570

IEND=0 =PI RN [ L L O
PRINT=TIC wmaean

— DTA=0TAY 302400 __
DTAU=040 r02510

o HUNSEC = ICHRON (3)__ 202620 .
WTIME = 040 10240

3 FYIME = ICHRON(O) . . -. 302800 __
59 CALL SETUP (MAGINyMAGOUT ,TIC+sSTEP NEQNSDTAULEPSIL.DELTALERR,TINE, A 2450

_JOTIME G YICS s YPRED o YCORRy YOO Y« YNEWAYDEY s FWDEL » TODEL) —— a0 .
GOTO €1 TN2670

A0 CALL MAGIC = = e o e e R o _AN2ePn
VTIME = [ICHRONI(O) 20%€an

e MTIME = WTME ¢ VTIME-UTIME T 02700 __
61 IF(MAGCUTeLEeO) GOTO 25 302710

. IF(TIME(GT¢STOP) GOYQ #2 202720
IF(TIME«LT4STOP) GOTOD €7 TInrPIn

64 1END=-1 e s —SURPAD
GNTO €7 *N27=pn

62 IF(TIMESZLEe(STOPEDIFF)) GOTC 64 = s IN27E0
GOTN 2001 ans2779

62 IF((STCF=DIFF)eLEpTIME) GOTO HA = 027 R0
IF((TIMEEDTIME ) oGTeSTCP) GCTO £S5 3np70p

. . IF(PRINT(GTSTIME) GOTC €6 o . e e | L
PRINT=TIVMEELDTA *A%AYN
67 T1F(I10UT¢NELQ) GOTO 110 e o, e = == N899
IF(IENCeCGToe0) GOTO ADO2 maavy

__IFL1ENCeLYe0) GOTO 150 : IN2RM0_
66 MAGIAN=0 ELEL L]

- GOTQ “0 D™ o  — = e _302R¢%
65 DY IME=STOP=YIME 302R70
= DELTA=0,40 e e ——— T — ee—— |, L. =

GOTO &7 an2e09
.15 NCYC=NCYCEY 200000
MAGIN==1 n291n
_UTIME = JCHRCA(OQ) = — = N .
COTN &0 m2a7Q
25 LT=0 ———— e — = — === === il [L ==
JJI=NPAQR *8 and0En
DO Y& U=y 0d J0aGen _
15 LY=LYELET(I) 00Ny
NTCYRLSLYENSAVE FRNTEN
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IF(XNLeECe140) NTOTAL = NTOTAL ¢ ) ] ' T T ageqay

IF(ISTTAPGEQel ) NTOTAL=NTOTYAL £ w7/ e e NOSAD0;
IF(ISTTARGEQeI) NTOTAL=NTAOTAL F a mInn
R . PWt=TINe L p TT0N0_
ARG=PW I i o 202010
. _LL=NPEY S ) o , L agv0en
DN £1 1=1,NP 201n&0
o _IF(ARG=ST(1:i)) 52,55,51 o L A0 R0
S2 IF(I=)) A0NT,E€20%,54 0070
S1 _CCNTINUVE anInen
GOYO R0ON6 203000
84 DN S7 IKk=2,NTOTAL _ AP L R N PR~ 4= Lo A EDRE KL T
87 ST(IK,LL)=ST(IK,I=1)6(ST(INI)=ST(IKs1=1))*(ARG=ST(1+1=1))/(ST(1,1 301310
- 1)=ST(Le1=0)) ___ _anaz2n
GOTC RO 1071120
55 DO S58_IK=?2,NTOTAL apr1an
58 ST(IK,LL)=ST(IK,I) 301150
__ __B0 CONTINUE -LER VY,
Chw THE UPCATED INTERPOLATED VALUES OF THE MATERIAL PROPERTY COEFFIC 201170
_ € 1ENTS ARE FOUND IN_THE XMAT TABLE AND STCRED IN THE XLAYER ARRAY __ 3I071an
L=(MAT=1)%2€1 1031499
*I=NXMAT(L) 102200
ITI=AXMAT(LED) 303210
__M=1 I N e o = =
LL=NPE1L LLEEED)
L _GOTO (91,92,93,93)4KELVIN o 3emraAn
91 L = NRQOw + 1 102280
TEMPAVE(ST(LJLLIESTILET sLL) . 3T(LER,LLIEST(LET,LL)) 7 440 01260
’ ARG=TEMPAV ST EPET T
_ __GOYO 9a By e - R L B
93 ARG = ST(NRCW ¢ 1,LL) 2027209
94 DO 104 | = 2,10 T . s == == ENBAwsn
1F ‘AQ'-IMAT(!I-!H 121.,127,1C4 02710
4 !2! I¥ (1=2) 8007.,A007,124 . 202220
T 108 CCNTINUE 01179
GOTN RA06? . = . e 02340
T123 w=1160t 0 T 021y
0N 122 J=L,111 - LA e 07760
T T RLAYER(M)=XMAT(J,1) - 303374
122 M=ved I0I1vAN
6O0T0 111 anzaen
124 L=11E1 3 s e Lo - - — —Rp3abl
T DO 125 J=L.IIT 207410
XLAYER(M)=XMAT (JeT=1)4(XMAT(J, 1) =XMAT(Js 1=1))#(ARG=XMAT(IT 1=1))/ 307420
— % (XMAT(TI o1 )=XMAT(II,1=1)) 201479
125 v=Me1 — 703440
~ eoTo 111 0vas0
92 L = I1 ¢ 1 03460
= = "p0 922 JsL,IIll 307470
XLAYER(M)= XMAT(Je1) RLELEY
922 M=MC1 In1a0n
111 GOTO (1€14102,103).,1TYPE Inegn
; 101 ETHET  =XLAYER(1) P T
XNUTP =XLAYER(2) : ____101s=3p
T ALPHTH  =XLAYER(Y) “2p0183n
EPRI =ETHEY = —— ——— NS0
= ENUPTY T ExNUTe T = 10768y
" ALPHPH =ALPHTH TCITEA
T XGRY T = ETHET/(240#% (160GXNUFT)) Tagrevy T
GOTO 108 = = ___307%pn
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ETHEY =XLAYER(]1)

e

102
s EPKL __ =XLAYER(2) = 30200 _
XNUTP =XLAYER(™®) LI EAN)
ALPHTH ___ =XLAYER(4) o520, =
ALPHPH =XLAYER(S) MNE2Q
.. XGPY __ __=XLAYER(F) S 32032440
XNUPT =L THE T XNUTP/ZEPKI TNNEEN
- GNYC 10% . 206F0
103 ETHEY = XLAYER(1) 2CIATO
R = XLAYER(2) 2024880 .
XNUTP = XLAYER(3) anrEcn
s ALPHTH = XLAYER(&4) Q2T
ALPHPH = XLAYER(S) 30370
— %GPT WO BEAYERUE) i 303720 ___
EQ = XLAYER(7) 037730
ES e S XLAYERID) _ . 3032780
ALPHR = XLAYER(9) *"?w3Yen
ALPHS = XLAYER(10) - e e e e 303760 .
XNUPT = LTHEY = XNUTP/EPHI 202770
105 CONTINUE - s 203780 ...
GNTD (7714772.,773:s774,7754776) +KGEOM n27en
—C  GECMETIRY_FOR_ELLIPSE 203200 ___
771 A=G1 3n2Aa0
———-RE=G? . S = SO e
HETA = RE 203820
= HESQ=RE**2 L 307840 __
ASQ=A*#»2 203Ac)
SN=SIN(PKIT) X010
CS=CCS(PHI) 30170
—— - SN30 & SNe%R __ __ ___ S " e —2032pP0 . _
CSSO = CS*»2 3INTqCn
_R2 = A*SQRT(10/(SNSQLBESQ*CSSQ)) 3203900 _
R2SQ = R2%*2 3niarn
RO=R2eSN 32C2620 ___
R1=R2%R2SQ*BESQ/ASQ Nn3IC0
— _ PBESQ=BE®**2 = e O e L _2c3ce0 .
R1007T=0eC INT0EN
 _IF(KCECWeEGe) sANDoRETAgNEQle0) RI00T=74Q*(R2*BETA/A)**2%(CS/SNSQ)* 3Q7CF0
1 (R1*SN=-RO) ar3c7?9
GOTO 77715 3Ic0P0_
C CEQMETRY FOR OGIVE 2036¢n
e TIR._R1RGY B e N e S B R S e WD [ L
Cc=G2 204010
__SN=SIN(PHI) R M0aQ?0 ___
CS=CCS(PHI) 204070
_IF (SNeEQe0¢0) GOTQ 777 _20A060 __
R2=R1~-C/SN 30anc0
=i~ G210 779 s B 2CACKR) __
T77 R2 = 1,0 2ca070
778 RC = R]1*%SN=C === . LY P="
R10CT=040C ELY UL
__GOT0 _7775_ 2045 QO
4 GENMETRY FOR CONE 200190
773 .CSs = COS(Gl) — 306128
EN=SIN(G1) ELTE R T
- S=PH] . — k1o LB T L B
S1=1.0/S araAYLEn
e R2=CS*SENS$PH] i gy S
RO=PHI*CS L1708
R1IDCT=06C e e —— = Sl . 2hacen

18
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GaTo 7778 ) “natan
_c GCOMETRY FOR CYLINDER o e nannn
774 RO = G T 100210
e . R1D07=0.0 P . _ A%
SN = 140 204270
€S = \eD B . apasen
GRTC 77718 ANA2ED
____€___MODIFIED ELLIPSE ) _ 108080
775 XNExP = GI . 304770
M =62 : - s
XN1 2 1,0 ¢ XNEXP InA2¢en
el XN2 = 1,0/xN1 — i e LR
XN3 = XNY! + 1,40 2ns210
. XN& = XN2 4+ 140 o M m T RBAIAR.
XNS = XNA/XN1 ana 1)
___SN = SIN(PHI) 304300
CS = COS(PHI) 3%47€0
e R2 = A%(240/(1e0+SN®*XN]1))%eXN2 06160
Rl = (A/240)%(R2/A)** XN Na3l70
__RO=R2%SN o reel B B ey _ N 1N . . . —— Y 3 0e¥Ry
RIDCY = «XNI*AS( SNEXXNEXP®CS/4 4,0 )% (2,0/7(160+SNERXN]1)) #3XNS 204 230
GoTo 7778 0800
C PARABOL IC CEOMNETRY 3INtA10
. _T7?6 SN=SIN(PHI) L 208820
CS=CCS(FHI) 04470
P . 7 Y S g - _____30caa0
SEC= 140/CS I0r459
_ _F1=Gy 208080
s F2=G2 Inra70
R S g T . 3I0A4Pn
FND = (F2=TAN)/(2,0%F3) 3INne 800N
W1 = =SEC*2*3/(2,0%F3) il ot AR q0A500
R2 = RO/SN e i 30AE 10
. o __RIDOT = =3,08SEC**48SN/(240%F ) 3nasnn
7775 TAN=EN/CS a1casan
I IF(TINMESEQeTIT) RYTICK=RC vy E— e = vede: O T )W T N W 5T e
IF(NCYCoeGTeleCReNCUPLESEQeO) GC TO any 202550
o IF (TIMEGEQeTICeANDeNSCeEQe1) SADUS{JTIC) = RO_ . = ___3nacsen
IF (TINEGEQeTIC) RADUSI(ITIC) = PO ANASTYH
= 491 CONTINUE 3N43E0
T ""Rosa = Rpas2 anascoy
= T XNSQ=XN*%2 . - 30800 —
T 7T eN=CsssK — o b AT T I ¥ P YL T
_ X1CS=140/CS . OARTD
T TN=SN/CS e S R R TR 04570
5 X1R0=140/R0 304640
T X1R0SN=140/R0%%2 cak=n
_ XACSRO=140/(CS*RO) N4 64N
z T T CN1RO=CN/RO e e = == naerg
SN1RO=SA/RO ICALFD
- T 77 c¢si1ro=Cs/R0 “anagcy
= SNSQ=SN%%*?2 anaTrn
: CSSQ=CS*e 2 3040710
=5 IF(KGECM,L,EQe8,0ReKGEOMgEQe 1) GOYO 79 AINAT2N
T 7T R1SQ = R1#-2 - == Tapar7
= N2SC = R2*%2 3naran
e X1SN=Y4,0/5SN —— _,..__ — —_— = T ana7?e)
N XISNRN=140/(SN*RO) INATAN
X1R1=1,40/R1 = = Trrarry
X1R2=140/R2 e = E== TN8TEQ
’
i9




R, - - CS1R2=CE/R2 a —— 208 0w
SNIRVI=SA/R] Cca1'n >
— . X1R1S5Q=140/R19282 398220
79 XNTTH=040 204r 29
STE I . ENTEREDGE e e — — 30AEAD
XMTTH=0e0 INEEN
e ——— . XMTPH=040 et — e 32042€0. __ .
IF (ITYFEsECe?) GOTO 711 ne37e :
—_—  COMPULTATICN OF K AND O _FQOP MATERIAL PRONETY INPUT 30A8R°0
GOTO (701:702,703)sTHICK qNaRChH
b~ S INGLE SHEEY e s todldpeateot 5 " = 20AG00
701 HI=ST(2.LL) 20AG10
o E TEVPLI=ETHET*H! S I T N R DS E R 204929 ...
TEMP2=TEMP ] sH] *%2 Tnao g
. TEMP 2= (1,0=-XNUPTHXNUTP) 204940
XK11=TEMFI/TEVPT anansn
e Oy R S AR R G 1k . NS e S N L v e B B~ | -,
IF(ITYPE«EQe..)GOTD 704 INAQTNH
s XK22=XK11. S IS 2OASED....
X022=xD1}) 3INAQR)
s ey GOTC _70% J2CS5000
704 TEMFI=EPHI®HI 305010
P N TEMP2=TEVP1*H]I®**2 20%020. ..
XK22=TEMF1/TEMPT 05070
s S XND22=TEVNF2/(12s0*TEMP2) __ — INE0aA0 __
TN5 XK?3I=XGFT*HI N5050
e XDTI2=XKI4H]*%2/1240 " T i -
GNTO 710 205071
C  EQUAL SFEETS 3 O S S R, T TRy —3050°0
702 HI=ST(2,.,LL) aAnENnen
=L T= ST(2,LL) e Lo he . W o mes100
TEMP1=2 4 0%E fHET*HI tLIZ R L)
o TEMF2=HI[% (84 0*HI*%26640*H]*TEI,0nT*%2) s 205120 . '
TEMP = (1 40=XNUPT#*XNUTP) IS5 A
how B S 00, XK11=TEMFL1/TEMP] — . S = — o L5 N ¥ I
XD11=ETHET®TENP2/(6,0%*TEMPRR) INE L S0
.. IF(ITYFESENe2)GOTO 7CH e — e e "SRRy
XK22=XK11 20FY 70
___XD?P=xDY1__ acEvR)
GJITN 7C7 AINE Q0
706 TEMPI=240*EPHI*HI T i nE2n0
XK22=TEVMF1/TENPT 308239
—— XD22=EPHI®TEMF2/(620*%TEMP ) e 0%220.
TO7 XK32=2,0%XGPT*HI neE239
_XQIZ=XKAIRTEME2 /(124 0%H] ) 305240 __
GATC 710 3052580
b UNEOUAL SHEETS __ N e e e — 205240
703 HI=ST(2,.,LL) 3AnNTEs29
== N L S ) e e e i i . o S . s OR300 ..
HO=ST(a,LL) 2A0H52€0
TEMP1=h1EHO - 205300 __
TEMP2=TENP 1 *%24E 12, 0*HI*HO*T* (TEMPIET) 303570
e e TEMPIR( Y O NGB ER RN YR e = = I Ly e
XK1 =ETHET*TEVPL/TEMP? 105270
o XDMI=ETHETRTEMP 2/(12¢0*TENFISTEMOR) e e e ————— N
IF(ITYPEsEQe2) GOTC 708 aAfsEn
———— ) L Es LAk S S03T60 . *
XD?2=xC11 2c=370
GOTC 709 B — e L g s L
20

CS1R1=CS/RY ara-in




709

_.c
c
-<$
c
4§

710
716

7158

v

B . 5

Al2
_R02

T els

803

XKP2=EPHI*TEMFY/TENPI

21

20" 90
XD22=FPHISTENE2/ (124 0% TEMPI®TENP Sy I £ S 1. B
XK= XGPT*TEMF] acy 0
__ XDI3=XGPT&( TEMP2/(12.0¢TEMP]1) ) — 30IRDL L
GOYO0 710 IrFATN
_RANKIN=THSTAD MEANS INTERPOLAYE,CONPUTE NTEMP,MTEMP 27 AaQ
RANKINSROTHRM MEANS DO NOT INTERPOLATE D0 NOT COMPUTE NTEMP,NTEMP  7044€0
PANKIN=TFCNST MEANS DO NOT INTERFNLATE 4COMPUTE NTEMP ,MTEMP Sr3a€n
RANKIN=THINFC MEANS INTERPOLATE,BUT DC NCT COMPUTE NTEMP ,MTEVP 2 €470
CONTINUE e B e e S W IEARN
XK1= ST(2,LL) IN84A¢EN
_XK12=ST(2,LL) ) e o e enn
XK22 = ST(4,LL) aneeyo
XK23F = STY(S=,LL) g e A M- e e S DR TR anE52n
XD*'1 = ST(6.LL) 105579
XD1?2 = ST(7.LL) 20F580_
XD22 = SY(A,LL) LY
XD3I7 = ST(G,LL) __ e __0=EEn
XC1? = SY(1CeLL) 105570
XC22 = ST(11,LL) — 2k _____3055P1
XK21 = xK12 2pesa0
XD?1 = xD12 LT
GOTO (71€,714,715,714) KELVIN 205610
TII = ST(NROw#l,LLY E . __T0%E20
TIK = ST(ANROW+2,LL) R TR ]
TOK = ST(NROW#I,LL) ~ ____2n5hA4An
TOO = ST(NROw¢A,LL) 205550
GNTO 717 5360
TII = ST(NROW#1.LL) 305470
TIK = TII B 3054R0
TOK = TI11 208570
o0 s YI1 - 205700
CCNTINUE a0s719
TENPI ‘LPHYFCINUTP‘{LQHPD- 10.‘790
T YENP2=ALPHPHEXNUPT#ALPHTH 308720
TEMP =1 4C=XNUPTEXNUTP 305740
TEMPA=F1/8,40 s 2057=0
TEMPS=F1%%2/24,0 A Somm— ___T0S7#h
TEMPA=TIIETIKETOKETOD-4 4 0*TEF REE 205770
TEMP7=240# TIIETIK=TOK=240%T0C INS7EN
GO TC (B11,P12,213,R14),THICK 205740
XNTTH = ETHEY %= TEMPY! % TENPA » TEMPA/TEMD3 10%?00
XNTPF=EPHI®TENP24TEMPA*TEMPE/TEMPS ] Tapsaty
K\QYYHSETHEYOYE”"!-TEMPQ.YENF”IYEMD‘! ANKR2N
T XMTPF=EPFISTEMP2XTEMPSSTEMPT?/TEMPI Tapsprg
GOTC 714 InEea0
Y1=T1/240 TLNE =g nspen
TEMFB=HI/%40 ——— IN5REN
TEMPO=TI[ETIK=TOK=T00 a0 ansero
XNTTH=ETFET*TEMPI*TEMPPRATENFA/TEMPTY | ——— — INsRPN
T XNTPH=EPHI#TEMP2&TEMPAS TEMPEA/TEMPT N ~“cepecny
XMTTH=ETHETSTEMPI#TEMPB? ‘HISTENP7/ 4 0L TI®TEMPY ) /TEMDY 0550N
XMTPH=EPHI *TEMP2*TEMPR* (HI®TEME7/3,0LTIRTCMPQ) /TCL 4P 3 Ap=nyn
GOTC 714 e o ) _7c%07)
TI = (HCR#2=HI#4262,08H0%T) /(2,0%(HIEHD)) THEA TN
TO = (HI**2=HO*R2E20%HI¥T) /(2408 (HILHD)) == == 2negan
T UYEMPE=240#TI1ETIK=3,0%TEFREE E— == “angacy
TENPT7=26C0*TCOLTOK=3,0*TEFREE anggen
TEMPR=TIIETIK=20*TEFREE = In=arn
TEMPO=TCKETON=240*TEFREE anscan



XNTTH=ETFETSTEMP120,S*(HI*TENPRL tTEMPG)/TENMP] ansaan

e e XNTPH=EPHI®TEMP 2404 S*(HI*TEMPALNQ*TEMPS)ILZTEMPT 206000 .
XMYTH=ZETHETRTEMOI %0 g S* (H]I®# 20 TEMPA/ g 0=HORK* 2R TEMPT/340LT 1 *H] & 2CK0Y0
e TEVPB=TO*HQ*TEMPI)/TENPD 306020 o
XMTPHSEFR[*TENP2%0 4 S*(HI X428 TENPA/ I 0=HOP*2HTEMP7/2, 0CTIRHI* ICA07N
e TEMPR=-TO*HO* TEMPQ) Z/TEMPD _ — e - 206040
' GOTC 714 | T0R0%0
... .B14 TCMP10=SQRT(=XK11*XD11)/SORT(48,0) _ 306050
TEMPIVT=CSQRT(=XK22%XD22)/SQRT(4E840) ) . =204C70 5
e XNTTH=(XK11/440)*TEMPI*TENMPE 306920
XNTPH=(XK22/4 40 ) *TEMP2ATEMP6 0L0€n
XMTTH=TENPL1O*TCMPL*TEMPT7 o e Sl — AR61L0. .
XMTPH=TENN] I TEMP2STEMPT 206110
~.. C CCMPUTATICN OF K AND QD FCR K AND_D_INPUT 30A120
714 LL=NPEL AICENV20
e IF(XK11eECe0e0Q) GOTQ A101 _ e 3 R
IF(ITYPESEQe3eANDeXK124EQeOe) GO TDO R102 TNARLEN
. IF(ITYPEeEQe3eANDe XK212EQe0e) GO _TO R10Q2 e e e . L
IF(XK2?24FQeCe C) GOTO 8104 3NAL170
. IF(XK?2,ECeCe0) GOTO £105 W ) [ 1 » -
IF(XD11«EQeCe0) GOTO E106 P0R:0N
IF(ITYFEeEQe3aANDeXD12eENa0e) GO _TO £107 3062€C0
IF(ITYPEsENea? e ANDe XD21sEQe0s) GO TO 81CAR 06270
e o JF(XD226EGsQeC) GOTO B81C9 - T T T S ANA220
IF(XD?74EGCe0e C) GOTO RA110 306270
a1 NL=0 < L . e et O (3 i g Y e
XSAVEL = XNTTH 306720
. _XSAVE2 = XNTPH J0R%F
XSAVE? = XMTTHh A0L270 ’
Ee XSAVE4 = XMTPH _ P— e e e e e e n e TR E T
XNTTH = 0e0 30629n
e XNTPr = 060 == 0F3CO .
XMTTH = 0e0 ACEINN
L XMTPH = 069 JICAINO.._ 3
XFTHLN=CeO 060G
XFFHLD=0e0 _ —— ICFIAD
XFZELD=Ce0 T0EIRN
R e ) : =Sttt ¢ Lo § S )
XMPHLD=0e0 304270
- ___JF=RENPROB __ - anEray
c ANALYS=L INE TCRIACH
Cc ANALYS=CNTH = — 205400
€ ANALYS=NFH TINRQYH
= = R Lm0l - e e e e el L L B
TUKLMN=NROW4LST(L1)4LST(2)4LST()4LST(A)4LST(S)I+LST(5)+1 I0EL 20
e IF(XNLeNEsQeO ) XNPHI=ST (T JKLMN,LL) 205440
DO 77 M=1., JF AINFAEQ
= I = (M=1)%8 £ 1 R ansarn
IF (VelLTeS) GCTO a9 206470
R XNTTH = XxSAVEL T e —— e e = aANspRPN
XNTPF = XSAVE?2 NnK490
___XMYTH = xSAVE? 204509,
XMTPKH = XSAVES ANESIN
_ _NL=NLEY e e st — i e (B2
XFTHLD=Ca 0 TALET0
... XFPFLD=0e0 __ —— s .3qrsen ___
XFZELD=060 0L 5®0)
e XMTHLD=0e0 26550
XMPHLC=060 IQERTIN
K=AN30w — = = = = - FNEERD

22




=

IR=NL®E=% 16560
o IF(LST(IR)eNEeO) K=KELST(IR) ' ___TEROO
IF (LST(IRE1)4EQeO) GOTOD AA " AB1N
K=KE1 ) R T)RA2N
XFTFLD=ST(KsLL) D)

44 IF(LST(IRE2)eEQe0) GCTO A4S _ “ARELO
K=KE 1 0EReEQ
XFPHLD=SY(Ko LL) 0ERFD_

45 IF(LST(IRE?)eEQe0) GOTO 45 1eer0
K=KEY _0ekPn__
XFZELD=ST (K,LL) 20t 650

46 IF(LST(IREA)4EQe0) GOTC 47 _3NA700
Kﬂ(&l 204710
XMTHLO=ST(K,LL) __208770

47 IF(LST(IRES)eEQeD) GOTD 48 206770

__K=KEL 705740
XMPHLO=ST (K,LL) . 206750

A8 CONTINLE 306760

49 CALL CIFFEQ 206770

___77 CCNTINUE __3087F0
GOTO 75 204790
8001 IERROR=20C1 05800
NERROR=11 306810
____ _ _ GOTO 9ARA 306820 _
8002 IERROR=8002 ELLLET)
____ _NERROR=12 06880
GOTO 22ag L)
___B003 IERRCR=£€03 2068F0
* NERROR=13 305870
________ GOTO BAAR 30ARE0
8006 IERROR=R006 306860
___NERROR=14 30RS00
GOTO emgee 306Gy
. 8007 IERRCR=8007 204620
NERROR=15 20KQ30
e GOTO 98RB i 3105540
8008 [ERROR = R008 305655N
_____ NERROR=10 __ = 208660
"7 60 Tn esmee | 3¢K570
8009 1ERRCR = EC09 2065 F0
NERROR= 8 J06690
GO TO 9888 Eie 207000
T 8031 I1ERRNR=8071 307010
NERROR= § ) - 307020
7 77 " GoTo RARe = 207020
803€ IERROR=2036 207020
"NERRNR= 2 107050
GOTC 2RRA 307C€0
T 8086 IERROR=8(R6 07070
NERROR= 2 2070FN0
T gove eaas 107¢cen
8087 IERROR=ACAT 207109
T "NERRCA= 4 0796
GOTO RaRe nrizn
T @088 IERROR=ACAR 2071720
NERROR=27 =E 397140
T TGOT0 2”848 0710
’ #0R9 1ERROR=ACEY 30710
T NERRCR= T 07170
GOTC 2nree anrien
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———————— - ——— - ————— = e E— — - ——

ANQ0 [ERRDR=8090 ) 2190
eIl NERRQR= & 2q7200
GOYD PRPA 34’210
. R067 IERWQR= R0587 L2220
NFRRCR=16 207220
— GOYO e94e ecetain 397240
8101 1ERROR = A101 " 072%0
s NERRNR=17 2CT72€0
GOTN AApA 3c7270
B A0R_TERRCA. . 8208 207220
NERAQOR=18 : 2r72Q0
i GNTN 28a8p —307200__
81073 IEKROR = A102 397710
ey NCRROR=19 s NT7220._.
GOTN 22a4 710
— BI04 JERRCR = R104 ) 302340
NERRNR=20 107150
o o TS GOTC eEAn e i 2072€0
8105 IERROR = A10% 07370
e NERRCR=21 207260 __
GOTN ARAAR 307360
—B106 1ERROR_=_A106 207400
NERRCR=22 * 3n7Aav0
o i S N R . > - 207420 __
8107 I1ERROR = PR107 307470
= NERROR=21 —__3D7AA0___
GOTD 89RARA 307450
— 8108 1ERRCA = B)1(8 I0TAEQ__
NERRQOR=24 307470
i B O I e e e i R _307460. _
8109 1ERROR = 8109 307490
e e R O R E PR Q750
GCTQ raae 0750
8110 IERRCR = A110Q _ 207520 ___
NERRCR=2¢ 107570
e ee—_._GOTQ 2984 307540
110 [ERROR=110 ’ IN7550
=t _ NERPNR=298 B LR RN e B oo B s T
GOTO @ARA . 19770
—__B013 1ERANA=£013 107500
NERRQCR= 7 3IN7590
. GNTN 93RA e Sk 5 07609 _
B787 ICRRNR = A7E7 307410
o NERADR=74 _ 307620
GC TC 298g 207470
AS0Y\ TERRCR=PE(0} q07k80
NERROR=25 307650
— . _ GO YO 28an WTLED
8111 IERROR = RA11} 307670
Apislonls NERROR = 36 : 207800 _
£8AB NIX=1 IN74cn
e RE YTURN anrrcn
150 CONTINLE 207710
ot . QTIME = [CHRON(O) J07720
OTIME = QTINE = FYIME 307770
—_———  _WRITE (6,12001)_  QTIME 3C7740 _
WRITE (€,72002) WTIME 27780
- WRITE(&.,470) __ W76
670 FCRMAT(//A6X,41HMATRIX X AND ¥ (TRANSPOSCVO) MAGIC OUTPUT) 307770
—— WRITE(GETE). (VCORR(I ) ISy NEONSY. .. . . _u07?'MR) __

T — v - Rp— - = ee w seames - ——
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672 FORMAT(R(2X4E1447)) 107790

W _RESTOP=RO ~ i 107800
IF(NCUPLE«EQs0) GO YO 9999 107810
___RADUS(ISTOP) = RO 307820
IF(NSCeLTeNSEG) GO TO ©999 207270

e _SADLS(JSTOP) = RO__ I I0TRA0
IF(ITICaGT4ISTOP) SADUS(JSTOP) = RADUS(ITIC) 307850

___9999 RETUAN ) SHIrEY_ T
9958 WRITE(€E,9667) . ) 107870
___9697 FORMAT(*THE PROGRAM HAS PROCESSEN ALL THE DAYA FOR_A CHAIN OF UNCO 7I07EPQ
1UPLED SEGMENTS®) 307RC0O

o CALL EXIT 307900
END 207910
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SUBROUTINE SETUP

SETUP is a double entry subroutine called from RIEMAN. It is a mixed precision,
numerical integration routine, with automatic selection of a variable integration
step size, which utilizes fifth order Runge-Kutta equations to obtain the solution

for first order differential equations.

SUBROUTINE MAGIC

MAGIC is an alternate entry point to subroutine SETUP.




RUNGE-KUTTA GENERAL FLOW CHART

ENTRY SETUP

INITIALIZE MAGIC
CALL SETUP (K = 0)

CALCULATE DERIVATIVES
(SOLVE EQUATIONS)

ENTRY MAGIC

NO

SHIFT STORAGE
K=1

FIRST CYCLE

( : )l ( IS AUTOMATIC ) ,< )
YES STEP SIZE USED? NO

*

CALCULATE EXTRAPOLATED

VALUE AND YDEV

HALVE At
K=1

T

CALCULATE K'h
RUNGE-KUTTA FORMU

IS YDEV g
TOO LARGE?

IS YDEV
TOO SMALL?

DOUBLE At FOR
NEXT CYCLE

( ouTPUT

B,

-

27
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- EFN

SOURCE STATEMENT

0r/01/68

IFN(S) =

SUSROUTINE SETUP (MAGINWMAGOUT.TICSTEP.NEGNSs DT AUSEPS IL+DELTA, ERR _

LeTIME yOTIME s YICSeYPRED ¢ YCORR o YOOT 4 YNEW. YDEV s FWDEL s TBDEL )

DIMENSION YICS( 1).YPRED!
1 YDEV(
___DIMENSION C(2),0(3)

1) «FWDEL(

1)+YCORR( 1),
1) +BKDEL( 1).TBDEL(

YDOT( 1)e YNEW( 1),

1)

DUUBLE PRECISION YNEW.YPRED,:YDERV

DATA CeD 7/ 25¢4501e00¢50204e57

TIME = TIC

TAU = TIC - i .

IF (DELTA)20C,201,200
200 DTIME = 0.0078125

G TO 225
201 OTIME = STEP -
'225 DU 102 1 1 +NEUNS
_YDEVLT)

o
.
(=]

viésin)
- YICS(1)

YORED(T)
_ _YCORR(1) _

102 YNEWLD)
 MaGuuT

YICS(1)
2

‘!ll

. GO TO 264
ENTRY MAGIC

CONTINUE
1F (MAGOUT) 20541014101

) )Se
101 IF(YAGIN) 21s 27, 14

27 K = 0

1 sNEQNS
= YPRED(1)

DO 202 i =
202 YNEW(I)

21 K = K 41
210 00 2 1 _= 1.NEQNS

G) TO (9e6s700411) 4K ’ *
9 FaDEL(1) = YDOT(I) _

53 T2 105

6 T3DEL(1) = YDOTLI)

GO TO 108
__7_THDEL(1)_= TBDEL(1) ¢+ YDOT(1)

105 YPRED(1) =

S0 TO (242+400) K

= YNEW(I) ¢ C(K)®DYIME®YDOT(1)

402 YCURR(I) = YPRED(I)
2 CONTINUE

TIME = YIME + D(K)®DTINE
99 MAGOUT __= 0.0

204 RETURN
. 4 DS 8 1 = JeNEQNS =~
"7 YPREDJ(1) = YNEWI(I) + DTIME*(FWDEL(I)
8 YDEV(I) = YCORR(I) = YPRED(I)

2.6TBDEL(1) « YOOT(1))/6.

40 TO 99
11 IF (DEZLTA}BOs S.80

T80 DO 13 1 = 1.NEQNS

IF (EPSIL* ABS(YCORR(I)) ¢ ERR

ABS(YDEV(1)))14, 13, 13

T 713 CONTINUE
. IF (S1GB115415,205
205 SIGH = 0.0

GO TO 5

715 SI1GY = 0.0

DO 207 1 = 1,NEQNS

28
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_07/01/68 __

SET T < TEFN  SOURCE STATEMENT = IFN(S) =

IF (ERR  71C0++ DELTA® ABS(YCORR(I)) = ABS(YDEV(1))) 5,207,207
207 CONTINUE

OTIME = 2.¢DTIME T T
S5 DO 208 I = 1.NEQNS

7208 YCORR(1) = YPRED(I)
305 IF_(DTAU) 19430419 .

19 IF (TAU = TIME 120420427 J
20 TAU = TAU 4 DTAU

30 MAGOUT = 2
GO TO 204

7T 1la DTIME = DYIME/Z2.0
25 IF (K=3)48.26426

T = TIME = OTIME = DTINE
GO TO a7

26 TIME =

= TIME = DTIME
47 S1GB = 420

T a3 TIME - _ -

DO 209 I = 1.NEUNS
209 YDOT(1!) = FWOEL(1)

212 « =0
GO TO 21 _

END
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SUBROUTINE DIFFEQ

This subroutine is called in RIEMAN. Certain geometry clues, trigonometric values,
and predicted values of the differential equations are passed via label common area,
EQUAZN, to subroutine DIFFEQ.

The specific derivative equations and auxiliary equations are contained in this
subroutine link. The value of each derivative equation, YDO™, and each auxiliary

equation, YA ---, are returned to RIEMAN via label common EQUAZN.

A special equation counter, I, is used ir this subroutine, which counts in incre-
ments of eight. The first eight values of I, 1 through 57 (in increments of
eight), correspond to the eight sets of initial conditions required to compute

the segment stiffness matrices in subroutine SEGMAT; The subsequent values of I,
65 through 137 maximum (again in increments of eight) correspond to the computa-
tion of each set of eight equations for each loading problem (10 problems maximum).



FORTRAN CODE ENGINEERING SYMBOLS (REF, 1 SECTIONS 3 & 4)
XN n
aT
YDOT (I) T i
$9 ,¢ ds
dN
YDOT (I + 1) N ot
¢,9 ds
aJ
YDOT (I + 2) J e
$,59 ds
aMm
YDOT (I e
(I +3) M‘»’° ge
L au
YDOT (I + L) Usg =
av
YDOT (I + 5) V.¢ o
aw
YDOT (I + 6) W,¢ 1
da,
YDOT (I + 7) Qe’¢ i
YPRED (1) T
v0
YPRED (I + 1) N°
YPRED (I + 2) J¢
YPRED (I + 3) M¢
YPRED (I + L) U
YPRED (I + 5) v
YPRED (I + 6) W
YPRED (I *+ 7) Q
YAMPT M“
YANTH . N
YAMTH M,
31



FORTRAN CODE ENGINEERING SYMBOLS (REF, 1 SECTIONS 3 & 4)
RZSQ r° :
ROSQ r02
X1RO livg
o S
XK12 s
(K P
XK21 e
v
XD12 Dy,
XD21 Dyy
XC11 €y .
XCc22 T
: 2 )
XNSQ n
Non-Linear Redefinitions (Ref. 1 Section T)
*
YDOT (I+2) *J " Jg
¢ 50 3
]
YPRED (I+2) *J¢
YAJPH J
¢
XNL a
PHI N
XN A

32




DIFFEQ
ENTRY

XNL = 1.

IF KGEOM=1,2,5,0R 6
IGEOM = |

ik

IF KGEOM = 3; IGEOM = 2

i

IF KGEOM = 2; IGEOM = 3

IF
ISTTAB=3

YES

RWAF SET

4 COOR, CONE 4 COOR, | cone 4 COOR. CONE
EQUATIONS EQUATIONS| | EQUATIONS |EQUATIONS | |EQUATIONS EQUATIONS
CYLINDER EQUATIONS CYLINDER EQUATIONS CYLINDER EQUATIONS

TN

2

|

RETURN




——C _eseone RCLUTINE ##CIFF__ _ &® ARACUS UPDA1ED QR/09/60 ssesa __ __ &0COCO

C eeese ROUTINE #sDIFFEQ *% A3ACUS UPDATED C6/20/68 eeess sccot1o0
R SUBROLT INE. CIFFEQ £00020
CONMCN STCRY(16)+TALE(16) sN0020

—— . COMMCN. XMAT(110.:10):,STD(1Q)NST(20) -NKLBOJ.MUMAMYJMAM__.&DCO?D_.
> COMMON  SAVUITCU(30) +SAVSTP(30)4JRTIC(30),JRSTOP(30) - %9C0%0

e COMMCN_SADLS(&0) sRADUSIL60) . i P T POy S0C0€0. __
COMMCON !N.NPEG-NSEGTL.NMPT.MATPRP.T&FRFF.NCUPLEoTlC-PN!uSTOP 5¢nN070

COMMEN NRGENDsNSYMINRGINICINSCoNIX S IERPRCRARESTOPLRYICKLIOUY - S90C0R0____
CIMNCN NAT KGECMoIGEOM, ITYPE 4 ISTTABSTHICK KELVIN,G1 ®N00SO

CCMMON__IBEGIN'NPROB:NHAPMNSEGsNERROR .. . O __ oNSMAX _____ _ _  _S00100___
EQUIVALENCE (XMTTHXMTETH) s (XMTPHXMTEPH) s (XNTTHXNTETH) , 500110

ST | e AXNTPH s XNTEPH) e — ettt 05 CIEY. 3o 20, L) M
EQUIVALENCE (XNPHIJXNP]) sC(N170

INTEGER_SAVJITC.SAYSTP 00120 .
DOUBLE PRECISION YPRED LU AR

e COMMON_ZEQUAZN/Z YPRED(144),YDOT(144),YASAVE(144), — 00140
1 YANTH,YAMTH s YAMP T, YAJPH, &00Y 7N

. I e SeSNsCSsSNECsCSSOQuTANGSEC,CNoXICSoXISNeTNs 500120 ..
3 XIRO¢X1ROSCe X1 SNRN ¢ XY CSROJCNIRNSNIRO,CSIR0, £C0190

a X1R1sX1R2,CS1R 1. CSIR2,SNIP1 . X1R1SQ.R2S0:ROAES0. ___SC0Q2CO
s ROSQ+XNSQsBETARL+R2,4S1,RICOT, LULERY

- 6 . XNTTH s XNTPH e XMTTHe XMTP R  XFTHLD o XFPHLD s XF2ZELD: 500220 ___
? XMTHLD ¢ XMPHLD s ETHE T4EPHI ¢ XGP T ALPHTH ALPHPH ¢ 500220

—= X ! XNUTP s XNUPT ¢ XC11 o+ XC225 X023, X022, X021 X012, SCQ2&0 ___
9 XK11oXKL124XK21 4XK22XK27,XD11, £002¢0
A Myl £002£0
e o XNL 3 XNPHI 800270
ERNCS—— (- (| OF W I PR - S500220___
IF (KGE(M.Ec.l.on.Kcecvoeo.z.on.xceou.ec.s.on.KGEOV.EO.&) IGEOM =8 Sc02¢0

—IF (KCECMeEQe3) IGEQM=2 s003C0____
IF(KCECNeEGeAd) IGECM=2 50210
IF_(ISTTARGEQeI)GO _T0 7447 200229
IF(ISTTABeEQel) GO TO 7786 00770

€ __THE FOLLCWING EQUATIONS ARE THE °*THICK® SEY - $00240
GN TO (1%1,152,4,153).IGECM S00%F0

——.C__ EQUATICNS FOR SKHELLS OF REVCLUTICN_ ( PHI COORDINATE_ ) 00260 __.
151 YANTH=XNUFT*YPRED(IE£1)E(XK11=XNUPT®*2%xXK22)* (XN*YPRED(ICA)ELYPRED( ®r02170
_ 1 IEE)*CS=YPRED(IEE)*SNI*XIRO=XNTETHEXNURT*XNTEPH 5002290
YAMTH=XNUFTSYPREO(IE3)=( XD11=XNUPT#%22XD?22) X1 RO*( X1RO*( XN*YPRED ®002°0

—e. 1 (1EA)*SA=XNSQ*YPRED( I£6) )JEYPREDIIETI*CS)=XMTETHEXNUPT*XMTEPH __S00400__
YAMPT=(=140/((RO/XD?3)E(SNSQ*XIRO/XK23) ) )* (=2, 0%XN*YPRED(IE7)IEYPRE Sr0av0

— Y CLIE4)*(CSIR1-CNIRO)EXN*YPRED(IESI*(SNIRQEXIR] 1 L2 0% XNEYPRED S00A2Q0
2 (1E€)*CSIRDEVYPRED( I )*¥SN/XK2Y) sN0AT0
YAJPH = YFRED(I142)=XNL* (XNPI*YERED(T1+7)) 500420
YOOT(1)=R1*(=2¢0*YFRED(I)*CSIROLXN*YANTHEXIPO-XN*YAMTH*SN&X? RNSQ~ =0N4a%0

Y YAMPTHCSIRO*(X1R1-SNLRN)=XFTHLC=XMPHLD *SN1R0) 500460
YDOT(!LS)!RI'(YPRED(166).i!Rlﬁ(l.OI(XK22—XNUTPt‘?thll))‘(YPRED(IG 500470
Y 1)=XNUTPEYANTHEXNTEPH=XNUTP®XNTETH)) %00420
YOOT(141) =(- VPRED(lol)'cslsOovANTntcslﬂo-xN-vanD(!)tx:nn—xut 5N04SN
1 YAMPT#X]RO% (SN XIRN4XIR1 )+ YPREQ(J 42 ) X1 R =XFOH| D= S00%CO
2 XNLE(XFPHLD$(YPRED(I+5)*CSIRC=YPREND(I+&)*( X1 R +SN1RO) £00*19
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3 (146)8CSEXIRO)4YPREC(I )& (XDRISN2XIRO=-XC) 1)) S02&=0

_YAJPH = YPRED(I+42)=XNL*(XNPI*YPPED(1+47)) . i - i S S B O s o
YOCT(I)=R1#(=2¢ 0SYPRED( 1)*CSIRNEXNEYANTHEX L RO=XN*Y AMTH #SN* X1 R0 SO= 502570

1 _YAMFT#CSIRO*( X1 RY=SNIRC)=XFTHLD=X"PHLD*SNIRO) . .. ... . _ ___S02%e0 ___.
YOOT( 145 )=YPRED(I4+E)4RI*(14C/( XK224XC11%%D2/XD22) )& (YPRED(T1+1)¢ 50725¢n0

1 XNTPH. +#(XC11/XD22)*#(YPRED(I+3)+XMTPH J)=(XK12+4XCLl1#%2/ _SQ2£CQ _
2 XD22) % X1RO* (XAN*YPRCD(1+44)+YPRED( 1+S)#CS~-YPRED(I+A)*SN) K02#%0

2 3 =(XD12#XC11/XD22=-XC11)*XIROSQ* (XN*YPRED(1+4) *SN=-XNSQ*________ 502620 ___
4 YPRED(1435)¢RO*YPREC(1+47)*CS)) 502479

e . YOOT(141) =(=YFRED(141)*CS1RO¢YANTH*CSIRC=XN*YPRED(])*X1RO=XN*_ S02¢an____
1 YANPTEXIRO*(SN4X1RO¢X1R1) +YPRED(142)%X1R1~XFPHLD=~ SC2650

2 XNL*® (XFPHLO*(YPRED(I1 ¢S ) *CSI1RO=-YPRED(I+6)*(X1R1¢SN1RQ) __SN25£690
3 +YDOT (14S)%X1RY)=XFZELD*YPREO(I+7)))I*R] ®02670

— . YDOT(142) =(=YAJPHECS*XIRO=YANTH*SNIPO=YPRED(I41)*X1F1 +XNSQ*YAMTH®_ 5024580 ____
1 XIROSQA=2 CEXN*YAMPTHC SR XIROSQEXN* XMPHLD* X1 RO=XFZELN=XNL S£02€&90

e 2 S(XFZELO*(YPFED(I45)*CS*X1FO~YPRED(145)*(X1N1+SMNIR0)e_______ 502700 ___
3 YDCT (1¢S)%2X1R1 )¢ XFFHLO®YPRED(1+7))=XNL&CSIRN&(XNPI* £072710
@ YPRED(I+7)))%*RL _ St £02729,
YDOT(14¢2) = RI*(YAMTH#CSIRO=YPRED(I+3)*CSIRO=2,0¢XNEYANPTRXIRO¢ 502770

st Y s i i LAMPHE XM T, D) = - e el e U TAD
YOCT(144) -no(vFPEo(lu)ocsonnnnmtvnaeo(Hsnx 1RO+ ( l.oz( mu's- 502750

RS | e . XC11*22/XDII) ) (YPRED(I)*YAMFTH(SN*XIPOD=XC11/XD23)) ) S027€0
VDOT(166)sﬂl‘(VPDED(lt7)-VPFED(ICG)OXlDI) S02770

YOCT(I+7)=R1I*((XK22/(XCL11**Z2+XD22%XK22))*(YPRED(I+2)¢XVMTPH)¢ (XCA) S027Pf0
1 Z(XCL1#%224XDP2¢XK22) ) (=YPREN(I#1)=XNTPH+( XKI1?=XKZ2)* 502790

2 KIFRO*(XNS*YPRED( 144 )+YPRED(1#¢S8)#CS=YPREDLI+6)*SN))=((XClA%e2¢  ®029CO
3 XD12%XK22)/7(XV22%XK224XC11#92) ) sxX]1 ROSO*(XN*YPRED([¢4)8SN S02R19

& _ __ =XNSQ®YPRED(I+46)+FC*YPEED(1+7)2CS)) %02820
GO TO 9005 Sn2832n

—C  EOUATICAS FCR _CONE S02eeg
7342 YANTH = (YPRED(I#1)#XNTPH)®(1,0¢(XKIP=XK22)8(140/(XK224XC1VR02/ ' 502850
M XD22)))=XNTTH4(XK12=XK22)#® (XC11/(XK22%XD224XC] 1%%2) ) %( S029¢€9
? YPRED(I47)¢XMTPH)=(XK) 2=-XK22 ) #(XD12¢XC11=-XC11%2XD22)%((1,0/ %02870

A (S*#28CS*#2) )¢ (XNSYPRED( I+4 ) SN=XNSQ*YPRED( [ +6)) ¢YPRPED(1¢7__S02A80
a 1/S)/7(XK228XD22 ¢XC11%%2 )+ (140/7(S*CS) )*(XNSYPRED(144)+YPRED 502890

-} (145)8CS=YPRED((+A)PSN) * (XK1 1=XKI2=(XK]12=XK22)S(XK]2EX022¢ 592960 ___
L) XC11%92)/7(XK22#XD224XC11%82)) £02910

e YAMTE=(YPRED(I43)¢XMTPH)*(1,0¢(XD12=XD22)*(XK22/(XCl18024XD220XK22 502920
l JI)=XNTTH=(YPRED(I+1)4XNTPH)*(XD12=XD22)#(XC11/(XD22%XK2%2¢ 502930

L2 XC11#%2))#(XD12=XD22)*(XK12=XK?2 )*(XC11/(XD22%xXK22+XC11%%2)) SC2240
A%(1607(S*CS) I (XN*YPRED( 144 )+YPRED( 145 )¢CS=YPRED( 146 )¢SN)+((120/ sn298%n
A& (SHCS)*H2 ) (XNEYPRED( 144 )*SN=XNSQOYPREC(I#£))YPRED(L147)2S1)*( 5029490
€ XC11=XC12=(XD12=-XD22)* (XCU I *«2+XD12#XK22)/( XCLL1* 2 ¢ XDP2%XK??)) 502570

=== __YAMPT =((XC1ISTAN/S=XK12= (TAN/S)*(XD?ISTAN/S=XC11))e9(=1)) *((XK2?®__SN2GpQ
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e

1 XDII=XC11%42)%(1.0/(S*CS). PoO®XNSYPRED( 147 )=YPRED(T¢4)® 502990

I _ EN/SeXNSYPRED(TI+S)8TAN/S+? .O¢XN*YPRED( 146 )/S)¢YPRED(T) *( 503000
: XOXISTAN/S-XC11)) 01019
_YAJPK = YPHED(142)=XNL* (XNPHISYPRED(147)) %3020
YDOT(1) ==2,0%YPRED(I)/SOXNEYANTHEXICS/S=XNYYAMTHESNA&X]CSes2/S*%2 S03070)
1 EYAVPTETN/S## 2= XFTHLD=XMPHLD*TA/S 507080

YOCT(1+¢5) = (loO/(lK’?OKCll“’IKD’?”‘(VPQED(lOllOINVDNO(XCll/lD’9 S030%0

1 )®(YPRED(I147)XMTPH)=(XK124XC11482/XD22)*(10/(S*CS))* 50300
2 T (XN®YPRED(T44)+YPRED( 45 )*#CS=YPRED(I1+6)#SN)=(XD12+XC11 03970
1 /XD22=XCI11 )% ( (1,07 (S##24CS#%2))* (XNEYPRED(144)*SN=XNSO _S07I0PR0O
a BYPRED(I#A) J+YPRED(TI #7)/S)) 503090
e YDCT(I#1)= =YPRED(I41)/S+YANTH/S=XN*YPRED(T}/(S*CS)=XN*YAMPTESN/ 503100
1 (S22 % CEPRD )= XFPHLD=XVL" (X"FHLD#(YPREN(1+5)/S-YPRED f£0T110
e (14A)RTANZS4YDNT (148 ) )=xFZSLN*YPRED(I+7)) ®€07120_
YOOT(142)= =YAJPH/S=YANTHRTAN/S+XNSO® YAMTH/ (S*#2%CSER2) =24 0*XN® %0310
- YANFT/(S##28CS) ¢ XN®XMPHLO/ (S4CS)=XFZELD-XNL#(XFZELD®(____ SN3180
YPRED(T14S)/S=YPRED(I4A)2TAN/S+YDOTI(145) )+XFPHLD*YPRED %Cc11&n
__3 (147))=XANLEXNPHI®YPRED( [47) /S R L _____Ssc7if0
VDCT(IO1)- VAMTH/S—VPRFD(I")/S-?-o‘xN‘VAMPTI(S‘CS)OVAJﬂrtxnthO ®n72170
. YOOT (144) = YPRED(I48)/S+XN®YPRED (145)/(S*CS)+() ¢0/(XK2A=XCR1%%2/ &071PO __
1 XD33))*( YPREC(I)+YAMPT* (TAN/S=-XC11/XD23)) 507190
__YDOT(1EE)=YPRED(IET) sn33200
YDOT (1+7) l(xk22/(xc!l“?OKD”?‘xKZ?))O(VPRED(IO’)oxMYPHDO(xC|l/( 503210
1 XCI1##24XDOP2*XK22) )#(=YPREC(I41)=INTPH4(XK12=~XK22) % 807220
2 (160/(S*CS))*(XN*YPRED(I144)4YPRED( 145 )*%CS~YPRED([4K)* 502270
3 SN)I=((XC11#%24XD124XK?2 )/ (XD22¢XK2P4XC11#2) )#((1e0/¢ ___ SC22an
4 500?'f5"')I'(XN‘YPNED(loli‘SN-xksctvvnEO(106))OVPRED 507250
s (147)75) S022A0
GO YO 9ocC*= s02270
__ € _ EQULATIONS FOR CYLINDER 502260
7343 VANTH-(VPRECI!0!)oxNTPHi'(lo(xxl?-xK’?)O(ll(lx??OKCIit.?llD?ziii- &c2200
= R XN1Tr0(lxl?-lK!?)-(xCll/(lK°?‘xo??oxCIl“?))‘(VPHED('O!)O £n32Ccn_
2 XMYPH )=~ (xKl?-lK??)0((xDl?'lCll-lClltxD’Z)l(xx’ztxo’?oxC|ltt? 03210
3 ))I*X1ROSAS(XN*YPRED(144)=XNSQ*YPRED(I46))¢X1ROS(XNSYPRED(I44 S07320
AT T T )= YPRED(186) 12 (XK) 1=XK12=(XK12=XK?2)#( (XK) 24XD224XC11%%2 )/ 503330
S (XK22%XC22+XC11%%2))) _S01%0

VAMTNI(VPREO(IO3DOXNTPH)‘(10(!Dl?-l09°)‘(l"?l(lCll"?—!D’Z'lK??’) S077E0

. 1 J=XMTTH=( YPRED( I +#1 ) ¢ XNTPH)* (XD 2=XD?2)#(XC11/(XD22#XK22+XC11* &ON=IkH
2 T#2))4(XC12=-XD22) % (XK12=XK2Z)*( XC11/(XD22*XK224XC11#%2) )sx1RO* 502270
3 (XN*YPRFO(148)=YPRED(145) ) #X RSO (XNSYPRED(144)-XNSQ*YPRED _ S077P0
a (146) )% (XD11=XD12=(XD12=XD22)#(( XC11**24XD128XK22)/(XC11%#2 503709
S +XD22%xXK22))) o SO%400 —
YAMPT=(1/(XC11%X1R0O-XK3I-X1R0* (XO3I*X1R0-XCI 1)) ) #((XKII*XDTI=-XC11 507410
1 #42) #X1ROS (=20 XNSYPRED( 147 )+ XN*X1GC*YPRED( 14£) )+ YPRED( 1) *( 501420
2 XD X1RO=XCI11)) =03A70
YAJPH = YPRED(I+42)-XNPHISYPRED(1+47) 503449
YOOT(T) =XAEYANTH®X1RO=-XN®YAMTH#X1R0OSQ=XF THLO=XMOHLD*X1R0 S03450
YOOT(145)=(1/(XK224XC11#82/XD?2) )#(YPRED(141)4XNTPH4(XC11/X022)¢ 503460
1 (YPRED(T43)4XMTPH)=(XKI24XC) 1#%2/XD2?2) #X1RO% (XN*YPRED(I+ 503470
2 4)=YPRED(14£))=(XD12#XC11/XD22=XC11)#X1 ROSCH(XN*YPRED(T+ S03I4R0
a 4)=XNSO*YPRED(146))) £03450
YDOT(141) = =XN#X1RO#YPRED(1)~XN®YAMPT#X1ROSO=XFPPLO=XAL*(XFPHLC®  S02%C0
1 (YOOT(145)-YPRED (14F) #X1R0)~XFZELD*YPRED( I+ 7)) =piciQ
YOCT(142) = -vANYH-xlnnoxNGCOVAMTNoxIﬁ0%00x~onu9nLocxlﬁo-xFlELo- __S01sag
1 TXNL® (XFZELO®(YDOT([+%)~YPRED(145)*X1R0)+XFPHLD*YPRED(  S03%375
2 1+7)) L E L s E= 501540
YOCT(I43) = =2%XNSYAMPTSX1RO+YAJPH4XNTHLD T T enzerg
VDOT(IOA)'(INOVPHED(IOS)INO)O(!/(lx"-!cll"?llb'!))'(VPﬁED(IDO S0 *S4A0
' T T TYAMET S (X1RO-XC11/XD12)) =T sr3570
e YDOT(1LE)=YPRED(IE7) - == =—— =——— S0l
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e — o ——— ————

YDCT(147)2(XK22/(XC119%24XD228 XK' )% (YPRED( 147 ) ¢ XMTPH)+(XC1Y/ / s01=an

o B L XC119924XK22%XD22) )8 (=Y-ED(143)=XNIPH+LXK]12Z=)K22)#) [ Ok SOIELO
2 (XNSYPRED(T44)=YPREO(146)))=((XC11%224XDY2¢XK?2) /(X 224 501%£10
— 2 XK224XC11%%2)) *XIRO** 2 (XN*YPRED( L +4)=XNSO*YPRED(L146)) . | a03€20. . .
GO YO 900¢% 801470 .
RO LY B ANS YRS e e —— SRS (I - [ . (——
YASAVE(TIY) = YANTH SNTARN
N—— YASAVE(LYEL)=YAMTH . — o s & 8024¢0..
YASAVE(IYE2)=YAMPY S0E70
e YASAVE(1YE3) =YANPT 203660
YASAVE(IYEA)=YAQPH 501460 ’
—— . Y ASAVE( 1YES )= YAQRPH . —— 8037C0. ..
YASAVE( IYEA)=YAQTH 507710
e YNSAVEC SY2T) & YAIPH - - S50%720. —
RE TURN 03770
- B8N0 .. - 502240
'
- s
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SUBROUTINE SEGMAT

The results of subroutine link, RIFMAN, are passed through the label common area,
LYCORR, to this subroutine. GSEGMAT places the eiements of the YCORR array into

several double-subscripted arrays, forms some coordinate transformation arrays, and
calls subrcutine SKEVNI for matrix inversion.

As a result of appropriate matrix operations this subroutine produces a segment
stiffness matrix, the XKS array, and a segment load matrix, the XLS array, for each

segment. SEGMAT also orients each segment into the global coordinate system of the
structure as a result of the matrix operations.

Subroutine SREVNI

SREVNI is a subroutine called by SEGMAT to invert a real, single-precision, in-core
matrix utilizing Gauss-Jordan elimination with partial pivoting.
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FORTRAN CODE ENGINEERING SYMBOLS (REF, 1 SECTION 5)

SNI si
SNJ s)
cSI ci
csJ cd
A MATRIX [1Fr | O
0 : JFT
B MATRIX [0 , 1o ]
|
| |
- E TE | x3.
C MATRIX I, | o : 0]
ol ol £ Bl el
0 Y 1 O
IR
] |
. o | | Ip-
D MATRIX I, : 0 : 0
e
-Y | JDT" |=Y
PN IO
g 1.6 1.1
8 | | P
E MATRIX m?! o : 5
i gy
i . R
o ! o 1
| ! P
XKT MATRIX k:.L]
XMAX MATRIX [Forr (i) 1
0 e L EE
| err (3)
L A =
XKS MATRIX [x] (n)
==
[‘] (n)
XLS MATRIX s




SEGMAT

CALL
FORM SREVNI FORM FORM
CCARRAY [ REsULTIS [ CARRAY [ DARRAY
IN CC ARRAY
Redit el
FORM FORM L___ FORM
X2=XleE E ARRAY Xl=CeD
FORM FORM -
B ARRAY A ARRAY
FORMXKs= |, |ForM FORM
XKT « XMAX XMAX MATRIX XKT=A o X3
FORM - A TAPE TAPE
. TAPE | TAPE
XLS MATRIX i RN NO. 2 NG. 9 NO.9
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€ seese ROUTINE ##SEGM %% ARACUS UPDATLD 07/23/A° eseee _/eC000
T eevee ROUTINE w»eSEGMAT ™y AEACUS UPDATED CF/20/6R secee sHOCOYD
Sy SUBRCUT INE SEGNAT - __&0C020_
CCWNCN STORY{1€),TALE(16) 600010
o COMMON XMAT(11C410)+STD(10),NST(T0) (NKL(I0)sNXMAT(20)sSAVTIC(Q00)  #r0080
COMMON CAVITCL30) o SAVSTP (0 )4 JRTICIZND) 4IISTOP(30) ~CUND=0
 CCMMCN _SACLS(E0) JRADUS(60) R AONCED
COMMON XN sNREGsNSCGTL s AMPT JMATPRP TEFREE sNCUPLE s TICsPHI 4 STOP 629070
_ COMMCN NRGEND sRSYM, ARG 4NRCoNSCoNIX 4 1EF ROR,RESTOP, RTICK 4+ 10UT 6600R0
COMMON MAT KGECON I GECM, ITYPE , ISTTAB,TRICK,KELVIN.GY £00rGH
- B COMMON 1BEGIN JNPROB,NHAKMNSEGsNERROR, O NSMAX _ o 600100
INTECER SAVJTC,SAVSTP 606110
COMMON ZLYCCRR/ YCCRR(144) L £00120
DIMENSICN C(1R8418),CC(448)D(1B.1B)¢E(1R.18)BIP.18) JA(B,R) F00170
__ DIMENSICN X1(1P.18)4X2(18,18),X2(8418) +XKT(Rs1R) ¢+ XMAX(R,14) 500140
DIMEANSICA XKS(P.18)+XLS(AL10) SYM(B,R) £001%9
__ _DIMENSICN DEAD(4) B e __RONYEN
DIMENS ICN LABEL(15) 600170
o DIMENSICN  N1(2) _ «N2(2)  oN3(2)  N&(?2)__ _______€n0VPO
DIMENSION NS(2) WN6(2) WNTL2) WNB(2) £001¢n
__EQUIVALENCE (LABEL( 1),41) s (LABEL ( 3)4N2) £00200
EGCUIVALENCE (LABEL( S).N2) + (LABEL( 7).N4) £nN210
I ___EQUIVALENCE __ (LABEL( 9),NS) s (LASEL (11) (NE) __/0N220
EQUIVALENCE (LABEL(13),N7) o (LAREL (15)4NP) &00270
_ EQUIVALENCE (C+E ¢X3oXMAXsXLS) o (X2eCoAsXKS) ol X1 4R ¢ XKT 4SYM) __&nc2an
CATA N1 7BHFORCE T1/ £007=n
DATA N2 /BHFORCE_Z1/ 6002 €0
DATA N3 /8 WFORCE R1/ £0n 270
NATA Na& JAHNCMENT Y/ N €00 %90
= " CAYA NS — "/BHFCORCE T2/ 600280
CATA NE /EHFCRCE 227/ . “00100
b T cava N7 78HFORCE R/ ennave
DATA NE JBHNCMENT 27 €00720
WRITE(E,172€) &nnz270
1726 FORMAT(1H1) B enoran
T ar=cGt - - £0079
GOTO (601+602+£03) 4IGECM LLLETE
601 SNI = SIN(TIC) 600370
SNJ = SIN(STOP) e
T €SI = CCS(TIC) €anaco
€SJ = CCS(STOP) 600an0
iy =tkee 6004810
602 SNT = COS(1e5707963=A1) 600470
- SNJ = SNT ACNATN
CS1 = SIN(145707963-A1) 600420
csJ = cs1 600459
GNTN 1 £008460
603 SNI = 140 = £00470
SNJ = 140 6C0aRO
T €SI = 0e0 kC0acH
C<J = 0eC £C0500
T 7T T Ju = RenPROE K005y 0
DO 111 J=1,18 B . &00%20
e O ARl o It e . AN05 20
EYEATE T I RORIIAE —— T i R T I e el T S e OORSA T
K=?8 ENOSSQ
DO 112 J=1.4 620560
miiy D K =KF & NI R S e - £00=70
L=K LLLLED)



DC 112 I=1,4 600590
= L=LEL S A00600
112 CCH.J)!VCORR(L) 600610
_CALL _SREYNI (CC:4.0EAD 4. NIX} 600620
IF (NIXeNEeO) GOTO B120 6600570
SSC SNSRI S ) { - (e g SO -~ i - L£004%40____
! DO 112 J=%,® 6N06FN
Ji=J1¢61 e e ke BPrOFFO
11=0 670A70
09 113 [1=S5,% £nncag
_ 1I=1161 €0crco
—_— 1123 C(Ied)=CC(II,J1) €ncrco
DO 114 1J=1,4 660710
—_— 514 C(IJslJ)=1a0 600720
0O 115 1J=9,JJ 600770
_.__LL...C(“.H)_L._Q £0Q740
DO 11€ J=1,18 £007=0
—_— D0 116 1=%,18 600740
116 D(I:J)=0,0 600770
DO 117_1J=1,4 6007€0 __
117 DUIJ+1J)=1,40 60C7¢<0
1=5__ ARQ900
DII.1)=1,40 £00RY0
— ——_D(1&1:181)==5SNJ 6£0082Q _
D(IE2,1£2)==5SNJ £0n930
e DLIE2,1E?)=1e0Q A00Ra0
D(IEY1,1E2)= CSY A09%8F0
D(IE2,J€))=-CS) ECOLED
DO 218 1J=S.JJ A00F70
218 D(1Js1J)=1,0 600°2R0 ___
K==4 &CnNeco
00 112 J=1.4 600300 __.
K=KEB 6C0910
LSS . <. 200920
00 118 [*5,8 _£00970
2T ¢ o T e —-6CCG00____
112 D(1,J)= =YCCORR(L) G AQC9%0
K=€C £0CGFQ
DO 119 JtQ-JJ 600870
K=KER ACOCPRQ
L=K ke, 6C0Qcon
DO 119 1=5,¢ 501909
L=LEL 60010
._ILLDU 1.J)==YCOFR(L) 601¢€ 29
DO 120 J=1.JJ 6010239
DO_120 t=1,JJ 6310490
X1(+J)2060 y ACT050
__DQ_120 ¥=1,JJ £Q10F0Q ___
120 X1(14J)2X1( 1+ JIECITIoM)I®D(M,J) 601270
00 121 _J=1,18 503990
‘DO 121 I=1.1€ €o0109n
__’jLE(‘QJ)'GQO AQY10C0
1=1 . 601110
_.E(!.U.-,!-R £01120
E(JE1,1E61)==8NI - £01119
E(1EZ2,162)==SN] 601140
E(1E2,162)=1.0 01180
Sl E(1€1,i62)=CSI £C1160
E(mz.un--csl 60170
e — _____,oo 122 J=%,0J e Bl

ad. .
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122 E(Jed)=140

125 8(1.,J)=140

124 B(1,J)=040

126 B(1,J)=YCCRA(L)

DD 126 1=5,8

JI‘_

J=JEIL

K==8

_K=KER

L=K

L=LEN

K = 24

K=KEB
L=k

L=LEl

T 7127 B(1,J)=YCORR(L)

K=E£

K=KE®

L=K

L=LEL

128 2(1,J)=YCCRRIL)

130 A(1,J)=040

T A(Il1)=140C

T D0 129 J=1.Ju

X2(1.J)=0e0

_ D0 130 J=1,.8

1=1
A(Tes1)==-140

£01190
00 127 JsY.d4d - B ___&N1200
00 122 1=1,JJ £0Y210
X?2(14J)=040 _ €01220 __
DO 127 V=1 ,JJ 601270
123 X2(1eJ)=X2(14J)EXI(T1oMIBE(NGI) 601 2A0
DO 124 J=1,JJ ANL12%0
DO 124 1=1,8 6012A0
" €01270
I 6092P0
DO 125 [=1,4 6012¢0
60112C0
601210
B 601320
DO 126 J=1,.4 401370
601340
6011%0
e_ 601260
601170
601Rn
601390
D0 127 _J=5.8 601400
£01410
R £01420
DO 127 1=5,8 6014320
601440
601450
K=EE& 601460
DN 128 J=9,JJ €01470
£014P0_
€n1490
DC 128 1z%,€ 601300
£01510
v . 601520
N 601520
DO 129 I=1,¢€ _601%40
601550
) DO 129 M=144d e £01%60
129 X2(14J)=X2(1,J)EB(I M) EXZIN,J) 601570
) J=1.8 601590
00 130 1=1,8 601550
€01€00
A01610
601620
TAC1E1,1£1)=SNT 601670
ACIE2.1EZ)=SNI 601640
AC161,1€2)=CSI 60160
A(TE£2,1£1)==CS] 6r16F0
A(TE2,167) =140 €01&70
201680 -
601460
A(TIEY,TIE1) ==SAJ 609700
ALT1E2,.1E2)==SNJ €01710
ACIE3 162 )==140 £01720
ALTELIE2)==CEJ 6n1 730
ACTEZ,161)=CSy €01740
DO 121 J=1,JJ £01750
0O 171 T=1,# 601740
XKY(1+J)=CaC fo0v770
ecL7Pd

00 171 M=1,8
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132 XKT( I.J)SIKHloJ)&A(I.w)tXJ(N.J) 6CYT7¢ER
~Pl=341415927_ - (TR0 (-
RI=RTICK EN1R*N
X2PIRI[=790%F1*R] £0182)
RJ=RESTOP ANLFD
—————e X2PIRJ=Z40%PI®RY SO e |, [l
DO 132 J=1,° FOYRED
S i i DO 332 1=8,8 ea s . SE—— ) § | .\ e
l!z XMAX(1eJ)=0e0 £CY: 20
DO 122 1=1,4 60720
133 XMAX(1,1)=X2PIRI £0:2%0
S - IR BT T L R S S BN gCt9on_ . _
134 XMAX(JesJ)=X2PIRY £¢. %910
A — WRITE (9) ((XKT(LeJ)ad=1s A)a1=1:4),IGEOM.GY 201920 .
WRITE(S) ((XKT(I14J)eJ=9,:JJ)sl=1,4) &019279)
—DC .3 3F __J=] el g0soan
DO 135 1=1,8¢ £.L198N
PSR | {5 A 1 X1 | i g, s 691940 ___
DO 135 M=1,9 L0167¢C
e 138 XKE( 19 ) =K S( (e J)CXMAX(L JNIOXKY(Me Y €012 ___
WRITE (6,781) 6c19an

TR1 FCRVAT(//5G5Xe22HSTIFFNESS COEFFICIENTS o/ /14X +PHDEL YA T1,7X.BHOFLYA €02000

1 Z147X+BHDELTA RI¢7Xe7HTHETA 1 ,BX,BHDELTA T2 ,7X."HDELTA Z2,7X,BHDE KO02N10
s e BRI A AR P R THRIRETIN B e e s - £C2020 ___
111=0 602020
— — ... DC 20 M=1,8 it —— 6C20A0 __
Il =111+1 £02050
00 & B U 4 X £020£9
WRITE1€422) (LAREL(I)oI=1T1,111)y (XKS(VMyJ)eJ=1,8E £02070
23 FNRMAT (/71X 2A4+1XeBIE14741X)) R o 602080 ___
20 CANTINUE €0209n
e 9968 FOPMAT(1IH +B(EJALT7 +2X)/(SXs8(E1AeTe2X) ) __ . S02100.__
Jir=R £02110
e LB Y NEQ L 602120
1SEG=0 A02120
—— — _ NRCi=NRC-1 2= 602140
IF(NRC1eEQeC)GOTO 143 602150
... DO %44 1=]1,KRCY =N — 602160 _
£44 [SEG=TSEGENST(I) 02170
1073 1SEG=1SEGENSC__ £02190
SAVTIC(ISEG)=TIC 607100
e WRITE(Z) ((XKS(L1eJ)sJd= 1 Rlal= 2, R) 602200
DN 177 J=1,8 602210
IERE Nty - - I8 U b 4 {3 ] 602220
137 SYN(14J)=0e0 602210
e 1739 _1=1,° £022A0
DC 178 J=1,€ 602250
138 SYMUTJ)=xXKS(1aJd) . A022€0
JJd = 2 607270
e N 602280 __ _
J =1 £0272an
e 1 1 DN _A2_ 11=117 802200
vo= g 02310
et 8 | F 5 BT Y ) T i R FREEN- L = - 602720 _ _
ALPH = ABS(SYM(T14J)) = ABS(SYMidel)) €027 30
SRS IF(ALPH) A47,71,48 == ) e = LB YY)
47 IF(SYM(1,J)eEGe0e0) GOTO 7% AR
— e SYM( 1) = SYMUYWL)_Z STYM(1,J) = —= £0723F0
GITD &2 Er2370
. ... AR IF(SYNM(Je1)eECeDe0) GCTYO 72 . S Sy — e 1L E ¥
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71
41
a2

T7RS

T 136

782
__Pao
A120

_eaan
€999

148

SYM(1,4J) = SYN(I4J) 7 SYMUJT) €02 180
_GCTO A : " SRR S £e2an0
SYM(IsJ) = 1a0 €02010
SYN(Jel) = 0600 £N2A%0
JJ = JJ ) : A£02067N
J = J+t =S 4 3 e AN2A40
CONTINLE FOPAEN
WRITE(E,785) LLET Y T
FORMAT(//55X s 22HSEGMENT SYNMETRY CHECK,) £02A70
DO 148 1=1,8 £OPAPO__
WRITE(649668) (SYM(I,J),J=1,8) 600420
NN 136 J=1,NPROB o e €&nf™&00
Ji=J1en 60210
DN 136 1=1,8 e e __ F02520
XLS(1eJd)=XKS( T,4J1) £02570
WRITE(T)((XLS(IsJ) sJ=1 NPRCB),1=1,8) ipicd LA I
ARITE (€,7R82) A02 &80
FORMAT(//55X422HSEGMENT LCAD WATRICES ) - —, 0P84
DN BAO 1=1,.7 £O2570
WRITE(KRGGGERA)IXLS(I4J)eJ=1,NPRCYY e — ___Fo2=pQ___
GOTO $996 CLELLD)
IERANR=2120 607600
TNERCR=29 6n2410
NIx=1 - T T &N2E2N
RETURN ) 602610
_END 602480
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SUBROUTINE REGMAT

The segment stiffness matrices, XKS, and the segment load matrices, XLS, are passed
from SEGMAT to REGMAT via Tapes #2 and #3, and are placed in the XKRTOT array and the
XLRTOT array, respectively. If kinematic links occur between segments in the region,

the XKRTOT array and the XLRTOT array are modified to represent the situation.

A horizontal and vertical partitioning of the XKRTOT array occurs while the XLRTOT
array is subjected to a horizontal partitioning only. Appropriate matrix operations
are performed upon the partitions of each array, thus reducing the size of the
region stiffness and load matrices and resulting in increased program capacity. The
results of these manipulations are the region stiffness matrix, XKR, and the region

load matrix, XLR.

Subroutines Called from REGMAT

Subroutine SWITCH: Is a routine used to arrange a matrix in a form convenient for

use by another routine employing a positive definite method for solving linear

algebraic equations.

Subroutine CHASE: Is a routine used to obtain the solution X of the linear system

AX = Y, given at least one right side of Y and the positive, definite, symmetric,
real coefficient matrix A.

Subroutine FUTILE: 1Is a routine called from CHASE and used to obtain the factoriza-

tion of the positive definite, real, symmetric matrix A into the product of a lower
triangular matrix and its transpose by utilizing a Cholesky decomposition.

Subroutine HASTEN: Is an assembly language routine used to improve the accuracy of

the matrix operation via a double pirecision summation of inner products - the exact
inner products are added in double precision. This routine is called from sub-
routine FUTILE.

Subroutine TRIEQ: Is a routine called by CHASE to solve a triangular system of

algebraic equations.
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FORTRAN CODE ENGINEERING SYMBOLS (REF, 1 SECTION 6)
SKL MATRIX [SKL]
SKLTR MATRIX

XKRTOT MATRIX

XLRTOT MATRIX

SKL22 MATRIX

REGTOT MATRIX

STORE MATRIX

XK1l PARTITION

XK12 PARTITION

XK22 PARTITION

XK21 PARTITION




FORTRAN CODE |ENGINEERING SYMBOLS (REF, 1 SECTION 6)

A
XL1 PARTITION LRl]
A
XL2 PARTITION L]
A
XKR MATRIX KR]
A
XLR MATRIX LR]
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REGMAT

ENTRY

FORM
SKL MATRIX
FORM L
XKRTOT MATRIX
PARTITION
XLRTOT
AND Ak
NO WRITE ON 12
FORM
RTEMP = FORM |
T XLRTOT MATRIX
[SKL] '[XKRTOT]
YES FORM
STORE =
{sKL) T(XLRTOT) ’
READ PARTITION FORM
PARTITION
(xzxn ;E?T(;(TKIPZTO REG1OTt= |jg——d STORE AND )
K2t xx1) [ROW] [SKL] WRITE ON 12
y
WRITE CALL CHASE FORM
(4) CALL -———OJ RESET ——-ﬂ XK1221 =
XKR SWITCH XK21 = [XK22] *} [XK21] [XK12]) [XK21]

FORM CALL CHASE WRITE FORM
XK12L2 = RESET — @ XKR =
[XK12] [XL2] XL2 = (XK22)"[XL2) XKR XK11-XK1221

FORM WRITE
XLR = (8) RETURN TO SMAIN
XL1-XKI12L2 XLR T

tNOTE: RTEMP = [ROW]




i . 07/017/68

REG - EFN  SOURCE STATEMENT = IFN(S) =

_ _SUBROUTINE REGMAT R . __T700010____ _
COMMON STORY(16) « TALE (16) 700020
o CUMMON_XMAT(110410)+STD(10) +NST(30) «NKL(30)«NXMAT(20)+SAVTICI900)
COMMON SAVJTC(30) ¢SAVATP (30) +JRTIC(30) « JRSTOP(30) 700040
COMMON_SADUS(60) sRADUS(60) 700050
COMMON XN JNREG ¢MSEGTL +NMPT ¢ MATPRP 4 TEFREE «NCUPLE+TICePHI+STOP 700060
i _ COMMON NRGEND /NSYMsNRG¢NRC¢NSCoNIX+IERRORsRESTUPWRTICKIOUT 700070
' COMMON MA T KGEOMs1GEOMJITYPE .1 STYTABeTHICKKELVINJG1 700080
i ___COMMIN IBEGINJNPROBNHARMNSEGeNERRORs Qo+ NSMAX _ R 700090 __
COMMCN Z0PT2/ PRINT © 700100
______ INTEGER SAVJTC,SAVSTP o 700110
D1MENSION OPEN{4.4) 700120
. DIMINSION_XTEMP(5+8) +SKL(1004100) +SKLTR(100) _ e
DIMENSION TENMP (4 44) 700140
_ __ _DIMENSION SYM{B.8) __ R - 700150
’ EQUIVALENCE (SYM.XK12L2) 700160
DIMENSION xxaTcT(loo.IOO).RYEMP(IOO).ILRYDT(looolo)-x&EED(O.lO) T
DIMENSION STCRZ(100+10) +RCW(100) sREGTOT(100) +HOLD(44100)
_______ OIMENSION XK22(1004100) «XK11(848) ¢XK12(84+100)¢XK21(10048)
DIMENSION XKIV(95050) ¢XK1221 (B,48)4XKR(848) :
__DIMENSION XL1(8410) +XL2(1C0+10),XK12L2:8,10)+XLR(B,10) 5 )
DIMENSION JDEP(1S)+JIND(1S) JANGLE(1S) 700220 }
DIM=NSION LABEL(16) 700230
3 DIMENSION N1(2) | WN2(2) N7 (2) “Na(2) 700240 l
____DIMENSION _ _ N5(2) __ eN6l2) oNT(2)  eNBC2) _ 700250 ‘
; EQUIVALENCE {LABEL( 1).N1) + (LABEL( 3).N2) 700260
___EQUiVALENCE (LABEL(_S5) #N3)_ «(LABEL( 7)4N&) N 700270 i
i EQUIVALENCE  (LABELU 9)iNS) o (LABEL (11 Y4N6) 7.0280
_EQUIVALENCE __ (LABCL(13) ¢N7) o (LABEL(15),N8) 700290 _
i EQUIVALENCE (SKL ¢ XXRTOT 4 XK22 « XKIV e XLRTOT) g 7003200
:QUI'VALENC‘ (IKR-KP 11« XTENMP o XLR XL 1 « XKEEP 'TEMP)_ i 70_0310
= EQUIVA® ENCE (RTEM~ sRUMW) o( SKLTR +REGTOT) s (XK1221+XK12L2) + (STOREsXL2) = 700320
DATA NI _ ___/BWFORCE T1/ ) 700330
=== DATA N2 /BHF ORCE 21/ 700340
DATA N3 /8HF ORCE_R1/ 700350
CATA Nao ZBHMCMENT 1/ . 700360
____DATA_NS_ _/BWFORCE Y2/ 700370
B - DATA N6 T /BHFORCE 22/ 700380
S __DATA N7 /8HFORCE R2/ iE 700390 _
i DATA N8 /BHUCMENT 2/ 700400
- REWIND __2 s 700410 (.
REWIND 3 700420 2
= _ REWIND_ 11 S 700430 3_
3 "REWIND 12 700440 s
o PRINT = 0.0_ S 700450 4
=3 "NOJ = NST(NRC) + NKL(NRC) +1 700460
NJJ& = NOJ®4 700470
NSKL = NKL(NRC) P 700480
NH4=4 s - JE. ‘700490
< TTNJTNHa=NH4SNCJ 700500
_ NJIN<4 = (NOJ-NSKL)®4 . 700510
T T HeaNJ INKe-8 Lo o]
NKIV = NJINKSG - 8 700530
T IR INS1(NRC).Eul1) GOTO 1 700540
ARITE(0.1720) . B e e S _.T700550 _  19_



DI0VZ01/681 18

' REG . - EFN  SOURCE STATEMENT — [IFN(S) -~
T 1726 FORMAT({1H1) 700560
4RITE( 6+681) NRC+NOJ+NSKL 700570 20
681 FORMAT(////51X31HINPUT DATA FOR SEGMENT COUPL ING///25X14MREGION NJ 700580
IM3ER 4 [2,5X25HNUMBER OF SEGMENT JOINTS +[3+5Xe26HNUMBER OF KINEMAT 700590
21C LINKS «1377) T 700600
5 A WRITE(6,6E2) 700610 21
= 682 FbR.AT(221.7HStGM:NT.IIXvBHJDINT(l)ollXoBHJO!NT(J!.llx.&HRZEﬁO(I!- 700620
 111X+8HRZERO(J) 7/) 700630
) D20 683 1=1,NSEG e % e 700640
S ST c = ESAVITIC UL 700650
i T KSTOP= SAVSTP(1) TR ; 700660
et _KRITE(6+684) I!ﬁI£§:§§IOP.RADUS(KflC).RADUQ!KngP) 700670 28
B “e3a FDRMAT(Z#X.I3-lbx.l3-léx.lJ'IOX¢E14-7s SXeEl4eT) 700680
683 CONTINUE - 700690
1F (NKLINRC)+EQ.0) GOTO 2 e 700700
DO 7011 I=1.4 700710
i DRSO =1 54) 700720
7011 TEMP(14J)=04C 700730
T TD3 501 J=1.NJTNHA 760740
DD 501 T=1.NJTNHG ©7u07S0
R0 SN G =000 : 5 700760 Fan
WRITE (64 6E5) ~ 700770 s7
685 FORSAT(//60X13HSEGMENT LIhKS/I43XBHJOINT(JlsstJOINT(l)5!20HANGLE_ 700780 s
1UF ORIENTATICN/Z) 700790
R D3 103 NRIG = 1 .NSKL 700800
READ (5,503) JD;P(NR:G).JIND(NRIGJ.ANGLE(NRIG).(TALE(I).1-1.15) 700810 60
503 FUORMAT (2124+E18+7+15A8) 700820 E
WRITE (£,6E0) JDEPANRIG)+JIND(NRIG) sANGLE (NRIG) 700830 68
685 FURMATIASY,13,10Xel3,11X:E18.7) ; — 700840
IF(JIND(NRIG)-Gc.JDEP(NRIG)l GO _TO 8797 : : 700850
= 7103 CONTINUE 3 700860
J = -3 " 700870 _
TECa= Ni=101 % = T P g e R = i IV T S e -- S A 7.00880 Rt =re
20 100 1J = 1.NOJ 700890
R v = I (R s e e e e e e 700900 e i
1IF(1J.EQ.JDEP(N)) GOTO 11 700910
S R e R R X 700920 =
GOTO 12 700930 .
11 JD = JDER(NY ~ T : Tl 2y T 700980 ~ T
J1 = JINDIN) L : 700950
CUTAN = COS(ANGLE (N))/SIN(ANGLE (N)) E s 700960 96 98
IF(NaLTeNRIG) N=N+1 700970
T T TSkl T 1y 0Y = RADUS(JD) ZRADUSTJT) = 22! 700980
SKL(I+1.J+3) ==(RADUS(JD)=RADUS(JI)) 700990
) SKL(I+2,J0+3) =—SKL(I+1,J+3)*%COTAN ST = 701000 Sl e
GOTO 13 : 701010
£ TT127skLd T 1. J) = 1.0 i L T 701020 T s
13 SKL(I+1,J+1) = 1.0 ¥ 701030
T SR Gl Y 25 420 =l 0 701040
SKL(143,J+3) = 1.0 701050
ST CONTINUE i RS 701060
SO . FORMAT(IH +8(E144742X)/(SX48(E14.742X))) 701070
T A TR T T aete I O ) Qs Sl S e o 701080
JJ = NJINKSG - & 701090
T D0 7o 8 =EsL ] 701100
: 763 WRITE{10) (SKLI+J)J=5.JJ) 701110 128

e e e e et




07701/68
REG - EFN SOURCE STATEMENT - IFN(S) =

DA 702 J=1.NJINKS 701120
702 ARITE(11) (SKL(I J)eI=1.N0JA) Pl wa T dudn i, Sl SO LI 0 N 135
SRITE(I1) ((SKL{I+J) eJ=1eNJINKSE) 41=1,NOJS). 701140 141
N TN DT R ) g e, LG - e | R i S st o Sl i R 3 701150 ___ _1S1 _
2 NNT = NST(NRC) 701160
Sl S a RSN T= 151G = - 701170 To

DO 350 J=1,100 s _ : ~ 701180
350 XKATIT(I1,J)=C.0 5 B Ea = s ; ‘701190

591 FORMAT (315.16A4) 701200
DO 701 NS=1eNNT 701210

READ(2) ((XTEMP(IeJ)ed=1+3).1=1+8) . " 701220 = 167

o el s G S AVET G SR s ias s n By (o] o =AY e e
J2 = SAVSTP(NS) 7 ' 7012490
Il = as{Ji-1} et = : o bt Sy R S B = 0N S0

L 1 701260

0

T IF (J1aTal2) GATO SSO0 A e iR (MR e A 02 TUSESE SR
2OIRIDE N1 = ey 701280

n »=

e e e s e S i o, : 701290
Ll=nn & 1 701300
WDBIEON0L PaE = a8l ' 701310

= SJdfE = ) el 701320
919 XSRATOT(I1+JJ)=XKRTOT(II«JJ)+XTEMP(TsJ) g _ __T01330
SCT6 7C1 70.340
9505t paRi( 2= 32 ol Lo e o) i 701350
It = 11 + 1 701360
DY 960 JX = lL.4 A A SR 70370
GUTC (651.952,553.954) , JK 701380
azy) IX = {1 Ut el e ol s e Tl SR St DT e e - SRR 7.0/ 31O O R
iIND = II . 701400
20 6! I=1+.4 ool el o Ly 701410
2d Yol J=1.4 X * 701420
951 JPZN(I+Jd) = XTEMP(I.J) . ol ; 701430
GITC S55 701440
952 X = 11 701450

I et At L) e —— —

IND = JJ 701460
MIOORQ G2 L e/ il oy 0 s . ) FarpEE 701470
00 962 J=l.4 7C1480
962 OPEN{I+J) = XTEMP(l.J%a) Bl T n L AP ONN9 00 L
= GITC $55 701500
g : R R I S T R e - : L A } A i 70)) S0 S
i IND = Il . 701520
20 963 I=1l.4 Bk ; ZOTSI0EEIE  Sa i o
D3 963 J=1l.4 5 i 701540
6 INOPENGL D) = XTERPULE R o) 2o~ o 0 Be s T8 Ao D07 it iile s s it L KOS SO
GUTS §55 : S 701560
956 AX =nJI - - io ) 2 e e el i T e 701570 _
RS IND = JJ : . 701580
.DJ £ ")-6_‘6 _.1‘_= i '_4__ E 70_1 sgp
T T T T 00 904 J=1.4 : 701600
964 UPEN(1eJ) = XTEMP(I+4,J48) Sz 016110100
$53 DD 956 1=1.4 701620
Jx = IND e e T e S el i 701630
0D Y57 JA=1.4 g 701640
XKIATSTULXeIX) = XCRTO(IXeJX) + OPEN(IoJ) 701650

EE gay giti= iy e 701660
Yoo IX = IX + 1 RERE Dl STy e 701670

. ———————




07/01/68

REG = FEFN SOURCE STATEMENT = IFN(S) -
960 CONTINUE S 701680
7Ol CONTINUE 2 » 701690
REWIND 2 Ry % R g (T I e i s 701700 . 273 -
LF(NSKL.NE.0) GU TO 931 _ 701710
DO SS504 1=1.NOJa& 2! i ; 701720 .
=~ __WRITE(2) (KKRTUT([.J)-J:I-NOJQ) 701730 279
T 5504 CONTINUE 701740 T
GO TO 101 rogs 701750 - ;
931 DU 740 I=1.NJINK& 701760
_ READ(11)(SKLTR(J)+J=1+NOJA) 7017/0 291
DO 741 J=1,NOJs Wi 701780
e RITEMPREE(ONS 000 S . 701790 i
DO 741 K=1.NOJ4 701300 =
741 RTEMP  (J)=RTEMP  (J)+SKLTR(K) $XKRTOT(K,J) i 701810
‘nqlr~112) (RTEMP (JJ.J'l.ubJ&) i 701820 307
740 CONTINLE 701830
’stxuo' R . 701840 314
e ITHIND 12 701850 315
7101 DO 436 1 = 1.NOJ& 701860 it
D3 436 J=1.NPRCO RZOTS V0NN LS
436 XLRTOT(IeJ)=CeO S = USSR Z 0N 88 0T &
" DU 571 NS = 14NNT e ' 701890 . ...
JTIC = SAVJTC(NS) T “701900
JSTUP= SAVSTPINS) 701910 =
=S T READ (3) ((XKEEP(I+J) sJ=1 +NPROB) +1=1.:8) 701920 333
D0 971 N =12 SR N70193050 i
7S GOTD (S31.982),N == i FASEaiE 701940
981 Il = (JTIC-1)%4 + 1 i A o TS SOLRE ST S v ”
Iy S R e i e T 701960 s (o
GuTU s83 77017970 =
R R (o o= G s [ TE P O e ~ “zo1980
Ti=r s £01999
TEOAIED L MO 1t =]t NP RO B e = e e 5 T R e T o ) e
1 =9 702010 |
R e T T ey i BVl |, S e R s e T e e e e ey P e B T s
DO 971 IL = Il.111 702030
T T T S L R e T 3 702080 crwis
971 XLRTOT(IL.J)= XLRTOT(ILe.J)¢ XKEER(Ls) IR 7.020 508 _
REWIND 3 702060 365
1F (NSKL.NE.O) GOTO 147 702070
R DO 119 1=1.4 i e PR Ve s e e e 0 S O S T
5 119 WRITE(3) (7LRTOT(I+J)sJ=1 +NPROB) 702090 372
S T T M3=NJINK4=3 T 2 ST R s L N R wr
DO 118 I=M3.NJINKS& 702110
TTTT118 WRITE(3) (XLRTOT(I eJ) s J=1 «NPROB) T 702120 383
Ma=NJ INK&=4 702130
DU 117 I=E.,Ma Rl T R i i 02 VN0 i
117 WRITE(3) (ALRTOT(1+J) »J=1 yNPROB) 702150 394
RES SRR EWIIN DR TR 702160 400 4
GOTO 102 : 702170 f
T 7T 167 CO 747 I=1U.NJINK& G 7 702180 T :
RZAD  (11) (SKLTREJ) »J=1+NOJA) 702190 408 z
DI 7as  J=1.NPROB™ e e S 1702200 .
STUSS(14J)=0.0 702210 -
S DO 743 ~ K=1.NDJ& Sy — 702220 i i
743 STUXZ(1+J)=STORE(L+J)+SKLTR(K) $XLRTOT (K, J) 702230




07s01/68

REG - EFN SOURCE STATEMENT = IFN(S) =
747 CONTINUE 702240
DO 919 I=1,4 e i ot el i sraleEs Jiiyo2280k Sy ZE
919 WRITE(3) (STORE(1e.J) eJ=1.NPROB) ) 702260 428
el . _M3=NJINKS=3 = 1lEE Rcteny 6 el Y Ams Sl e v heeier Ao WSl TR T e e (e i A T ) &2 17 0 e Ssi AL b Sl v
DO 918 1«M3.~J:NK4 702280
918 WRITE(3) (STCRE(I +J)eJd=1+NPROB) ; 702290 439
Ma=NJ INKG—8 ) ' 702300
e DO 917 I=S,M4q ; IS L e Yol 2 B L e
917 4RITE(3) (STURE(IsJ) sJ=1,NPRCB) 702320 450
REWIND 3 e U e, S W e e it = e e e ____ 702330 ___AS6__
READ{11) ((SKL(I+J)eJ=1+NIJINKAE),oI=1,NDJS) 702340 457
s L ERESINOEL)S = _ 702350 467 __
DO 750 I=1,NJINK&4 702360
READ( 12) (ROW(J) +J=14NDJG) =5y 7 PEat Y 02370 ENATOL)
D0 751 J=1,NJINK4 702380
S S S REGIEDTS L) =060 0 e s et 702390
DU 751 K=1.NCJ4 702400
751 REGTOT__(JI)=REGTUT _(J) & ROW(K)SSKL(K.J)} " 702410
750 WRITEL2) (REGTOT(J) sJ=1+MJINKS) " 702420
€ THE 730 LOOP REARRANGES AND PARTITIONS THE REGION STIFFNESS | HA?H!! 702430 487
e 102 NJINK = NJINK&/4 . 702440
RS I CREWEND TS, et T e T e e ___702450 495
= D2 625 INK=1+8 702460
by DO 026 JAK=1+8 ; 702470
' 626 XK11(INKsJAK)=0e0 . - 702480
DO 625 KIX=1+MB _ i 702490 )
o ey XK12( INKKIX)=0e0 & 702500 &
s X4X21(KIXeINK)=0s0  _ 702510 !
625 CONTINUE : . 702520
DD 627 KIX=1.MH : { 702530
DO 627 L \X=1 M8 < 702540
627 XK22(KIX+LAX)=0e0 5 702550
NR=AD=0 : : - 702560
Y < [T h T sl 702570
NI INL 2I=NJINK=1 702580
7 0O 780 N=14NJINK 702590
T T T T NREAD=NHEAD L 702600
=  KOUNT=KOUNT+4 70261005 D
00! 731.1=21.4 : 702620 3
781 RZAOL2) _ (HOLD(I+J) eJ=1sNJINKS) . % 702630 532
T U IF(NRIEADJLE « 2. UR«NREADSGE«NJINK3)GO TO 790 =55 702640 A
s S KRREROUNTE I I 702650
K<K=KOUNT+12 702660
. .____ DO 785 L=KKsKRK i 702670 ‘
, T T IROW= 4 (NIEAD—2) 7026800 - L & -
e e i R T T : 702690
’ DO 785 K=1.,4 : 3 702700
T _1ROW=IROW+1 ' : ; 702710
785> XK22( IROW,J) =HOLD (KoL) _ 702720
R GG TO 780 Tl : Ot ] 702730
790 IF(NREAD+EQe1)GO ro 791 e SR Loy ’ 702740
A __IF(NREAD.EQ.2)GU TO 792 - 702750 ;
IF(NRE Ao.eo.haxhxsloo To 793 : : 702760 -
IF(NREAD EQNJINK)IGOD 10 794 ) 702770
791 DO 796 .1=1.4 702780

e et DORIOGESSLGs o St T s . i ; ___ 702790




Y S e C C TR el o e L el e T 2 et e T A, _O7/01/768 __
REG - EFN SOURCE STATEMENT = IFN(S) =
XK11(T+J)=HOLD (I ¢J) i 702800
b JJ=Jeas ) i RO S 20 1 702810 _
746 XK12(I1sJ)=HOLD(1+JJ) . 702820 - -
X GDITOETB 00 SN o et L e 702830
T 792 DO 797 1=1.4 702840
D3 797 J=1.8 702850
XK21(T+J) =HOLO (T390 _ : 702860
s e R ETR S __702870 L
T x&ZE(l-JI:nULD(!.JJ) 702880
G sl G = VR S L . = ) 702890
o IF(NNT.EQ.2) GO TO 795 S i 702900
ik _XK22(1+JJ)=HOLD(1,JJJ) - 702910
33 TC 797 : 702920
795 XK21(1+JJ)=HOLD(1+JIJ) 702930
797 CONTINLE o7 S SRS, Ty S (e T Ry 702940
G2 10 780 ' i T02950
U792 M1I=NJINKG=-11 (02960
_ Ma=NJINK&—-a ___T702970
i T MasNJINK4—-8 i : g 702980
_ <RCw=Mg-4 ; © 702990
T R e = 703000
KRACKZNROWS1 " 703010
SRee s AN cgE=a) e e s e e e S (e T 703020
<3=a8-8 : ° 703030
T T T T DD 795 J=M11,M8 . 703040
Ka=Ka+1 " 703050
iy XK22{KRUwKBY=HOLD(T LY et 703060
Ji=Ju+ 4 ' " 703070 -
K‘( d+4 = Er ol e | AIETEY) e SO AL TR I 3 7b36-8-°—--
x&"Z(nth.hK) =HCLD (1 +JJ) ke 703090
SR Ty = T RSy E st — 703100
KCulL=KCDL +1 J03110
T 793 XK21(KRUWWKCOL)=HOLD(1wJJd) = 27 703120
GJ T3 780 ' 703130 i
794 KENDENJINKG=E = e s e T°703140
<AC¥=4 - 703150
EAE T MazNJ INKG—a 3 703160
M7=NJINKG—T 703170
Ehay DD 799 1=Ved 2= SRR e T e PLARES 703180
KROu=<ROK+1 703190
K 4=XEND=& L e e e e e e T O s S PO I 200 5
KCOL=4 703210
TT T T Dy 799 J=M7.Ma ~ 703220
K4=Ka+1 : 703230
""""" PR AC W s KA =HOLDICIGLN G T e o T T e L i e e o i ey "_"___70.5246 72
<COL=KCOL+1 703250
RS e e B A e T e 703260
799 XX11(KROW.XCCL)=HOLD(I +JJ) ' : 703270
3 780 CONTINUE ~ . 703280 5
7703 NSING=NKIV&(NKIV+1)/2 ; - ~ 703290 :
SRR TNaNKIV T i TR R T 703300 ;
3 . " 703310 3
T 0w L0 K= e N e R S T A T e 703320 R, ;
D3 10 I=K,N : 703330 o
TTUTT T XRIVEIRIEXK2Z (T, K) T z 703340 ;Ja
10 IK=IK+1 ~ i _____ _To033s0 §
B
= st




07701768

e e T e e = - - e . 8 e ———— i e e S g

REG -~ EFN  SDURCE STATEMENT - IFN(S) =
CALL SWITCH (XKIV.=NKIV) " 703360 670
LR S CALL CHASE (XKIVeNKIV.XK21+8,100.NIX) 703370 672 _
IF (NIX.LT.0) GOTO 8841 , 703380
____WRITE_(10) ((XK21(IeJ)eJ=1,8)el=1.M8 ) ot e = Ly 703390 676__
WRITZ (10)(( SAVJITC(I).» SAVSTP(I)).I=14NNT) ) 703400 686
D _ 08 81 u=1,8 _ A B T mohme il o el L0 £ 703410 ©
DO 81 1=1.8 2 703420
e X 23 1 UL os) Y =00 OM ! e SR Y = e T POINIO0 S e nn 5e
DO 81 K=1.NKIV : © 703440
= _B1 xx1221(1, J)'xKIZZIIIoJ}#KKIZ(IcK)tXKZI(KoJ) ____703450
DU B2 J=1.8 703460
Sy et Ao L P BT oy L e il 703470
B2 XKR{I+J)=XK11([¢J)=XK1221 (I ,J) : 703480
e _WRITE (4) ((XKR(IsJ)eJ=1+8).1=1+8) j 703490 722
7840 CONTINUE 703500
. ___WRITE(E+5011) 703510 732 _

SOll F3RHAT(////55X£3HREGION STIFFNESS MATRIX//14X8HDELTA T17X8HDELTA Z 703520
1147Xs SBHOELTA R1 s 7X+7HTHETA 1 48X 8HDELTA T2¢7X+8HDELTA Z2+,7X+8HDELT 703530

2A R2s 7Xe THTHETA 2) 793540
111=0 703550
yIE DC ©37 M=1,8 703560
R : z 703570
111=11+1 703580
Sl ARITE(G,688) (LABEL(1)I=II I1I1)4(XKR(MsJ)eJ=1,8) o) o 703590 738 _
. 638 FURYMATI/1X92A4,1Xe8(E143e7,1X)) 703600
. 687 .CONTINUE =~ e 703610
: DO 137 J=1.8€ ! 703620
__ DO 137 I1=1,.8 : 3 703630
137 SYM(1.,J)=0.0 . 703640
ol DD ,138 1=1,8_ 703650 __
* DO 138 J=1.8 § 703600
__ 138 SYM(I.+J)=XKR(1.J) it : : 703670
JJ = 2 703680
] NI 703090
T = : i 703700
_ D0 42 11=1,7 703710
Moo= J0 703720
50, S T e O S TOITI0 s
= ALPH = A3S(SYM(1.,J)) — ABS(SYMI{JsI)) 703740
% IF{ALPH) 47.71,48 . 703750
¢ a7 LF(SYM(1+J)«EQ.0.0) GOTO 71 703760
A L ___SYW(IeJ) = SYM(Je1) / SYM(I,.J) 3 A. 703770
E T GOT2 43 . . 703780
48 IF(SYHM(Jel)eEQ.D.0) ¢ GUTD 71 L 703790
£ SYM(14J) = SYM(1+J) / svuta.x: : ' _ 703800
i : GOTC 43 703810
% : 71 SYM(I.J) = 1.0 ' = . 703820 .
5 : 43 SYM(J+I) = 0.0 G : 703830
B . T = JJ +1 : ; ‘ 703840
G J = Jl-l. =¥ i Y 703850 _ i
i T 42 CONTINUE 703860
;3 WRITE(6+157) 703870 807
B § 157 FOKAAT(//56X+21HREGION SYMMETRY CHECK/) 703880
i b GO0 SO RTET o B F o, o Ml S S e e T e 4 03890 =il
s
B BN e i LGN I S G o AR el ol ot o LR e A B R RO SN e,
35:,'[1 - - - . ==
g T
=
g °
®
o S




: : S e e s s Aot 3 _07/01/68 s
REG - EFN SOURCE STATEMENT = IFN(S) -
WRITE(E+5000) (SYM{I eJ)eJ=1.+8) 703900 810
1730 CONTINUE - 270 703910
e s TS T R T R T e T S S T R NN e e T L L R e
819 READ(3)  (XL1(I.J)eJ=1.NPROB) _ e _ 703930 821 i
D0 318 1=S.8 SR ke s T T R Sy ey 0 O 4 O e 3
Bl READ(3)  (XL1(Is+J)eJ=1.NPROB) 703950 831
== M3 = NJINKa—E : ' 703960
DO 817 I=1.ME 703970 :
‘B17 READ(3) (xL2(I-J).J=IoNPROB) - 703980 843 -
__CALL CnHAsE (XK]V.NKIVQXLZ .-NPROB-NO ole’ 703990 850
A IF (MIXeLT.0) GOTO B88a2 ; 3 704000
(TRLt, s ARITE (10) ((XL2(1sJ)sJ=1sNPROB)I=1.M8 ) 756010 854
NL2=NPROB b F T = 3 704020
Ll DO D0SE =1 sNPROBI s bt : 704030
DO 205 [=1.8 704040
X€<1ZL2(1+sJ)=Ca 0. o s 040‘:0 it
DO 210 64 S I0E 1Ty NGV e Sala See i = s sty oy S e it e g T 704060 =
205 XK1202(1+J)=XK12L201eJ)+XK12(1 4K)®XL2(KyJ) __T04070
T T DD 206 J=1.NPROB i 704080
DI 206 I=1.¢€ : ' 704090
P00 XL D) =X (T II=XKS2L2C15 ) = 2] = . 704100 e
aITECE) ((XLR(I4J)eJd=1NFROB) o1=1,8) 706110 893
WRITE(Es5012) ' PEROCTE T “704120 903
5017 FJ.-’MAT(//';?K.IBHREGIBN LOAD MATRIX/) 704130
o HDDESSu ST = e R e , - 704140
5512 ARITE(64,5000) (XLR(I eJ)eJ=1 NPROB) 704150 907
" G3T0 150 e rEre e L) B X ey S e e P O 41 6 O S
8641 IERROR=E841 704170
= TNERIN =30 T Ty e I , By (Y Dy 3
GOTS 150 : " 704190
8797 1ZI2R = E7S7 ¥ S e 704200
NERHOR=33 ' 704210
: 6o Ta 150 : S 78220 e
S84 lERNIN=2942 704230 .
NERQRJIR=31 i 704240 RS
GITU 150 : : 7ca250
T U READ (2) ((XKR(TeJ) eJ=1:8) +1=1.8) 704260 = 924
4AILTE(4S) ((XKR(IQJ’.JﬂlvB)ol'lta) 704270 . 934
7 READCIN! (X RITHIN vI=1-NPROB)IRIGEIE = = o 0 o P0a280 948
WRITE(HY ((XLR(I4+J)eJ=1oNPROB) +1=1,8) " 704290 954
150 RETURN IV Sy e P TR e : — 704300 T

END
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SAl "~ =~ EFN

" SUURCE STATEMENT

- IFN(S) -

07701768

. 2 ___SUSRJUTINE SWITCH{AWM) “ e e W s 1100010
T T T DIMENSION A1) SR 5 T AR ST T 1100020
_ __ N = IABS(M) o S 1100030 __
T e IF (N = 2) 190+190,50 1100040
90 L = (N®(N+1)) 7/ 2 1100050
TRKEY R : 1100060
SR IEOCKE = NZORe Bl T8k LN 1100070 -
IF (4) 10Ce190,160 1100080
100 IF (N = 3) 11041405110 < 1160090
T O Y D g R S 1100100
NKF = N = 1 i 1100110
B 1T A oy 7 . 1100120
1¥70 = L - 3 1100130
w3 : s R I T T R LA S W YT
DO 130 K = 2,LOCK _ ___ 1100150
= DO 126  IK = KKT.NKF i T 1100160
¥ = A{1K) ; 1100170
= ALIx) = ACINTOD) 1100180
A(INTD) = X 1100190
T 7 T INYD = INTG - 1 =iy = = Sy 1100200
120 1 =1 + 1 1100210
; KXT = NKF + K Sl e = T T 71100220
NKF = NKF + N = K 1100230
3 T IMAGE = IMAGE - K g 1100240
INTD = IMAGE 1100250
B T oY e e e = 1100260
140 IF (KEY) 150+190,150 1100270
: SO KEY = 0 i e =5 = s 1100280
169 LIV2 = L 7 2 1100290
R e ) G Ly ke 23 ] 1100300
D0 ,1'70 1 = 3.,LO0V2 1100310
Tt Th AT e LN S IR T T : 1100320
5 (1) = A(K) 1100330
H T Al(K) = X EHEET iy e SR G e T e e TR e T 1100340
170 € = K = 1 1100350
T TTTIF IKEY) 180,19C,.180 : 1100360
13C XEY = 0 1100370
L Y e Ts Moo ~— 1100380
190 RETURN 1100390
—m e ST D gt R A S S - ol e AL
]

TR

5
b |
3
=
g
3
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CHA - EFN  SOURCE STATEMENT = [IFN(S) = -

SUSROLTINE CHASE(A+MOeYeNOeMIDSNIX)

= REAL A(1).Y(1) Y
5  COMHON /WINTER/ INDICB oais gl e e —_
COMMON /BTND/ MaL =

___COMMAON /0PT2/ PRINT.
9 FORVAT(12HISCLUTION(S)/1HO)

10 FORMAT (IS:1PEE15.7/(SX+8E15.7)) 3,
e O : 15.7/7(SX+8E15. .
IND'C8 = 0 L o Rt Y s
N = [ASS(NO)

IF (20) 110,103.100
T 1090 CALL FUTILE(AM,NIX) 7
IF (NIX) 170,110,110
110 PRINT = 0.0 e 1
IF (PRINT «4GTe 0.0) WRITE(6+9) 11
ay sy Reete e 0) ARLIEION

e ———

= _-_-_.-._L_ = l e
E = :
DI 160 K = 14N Lo L s NN =
i CAT T RIAEQUAR ML & s e ik 19
IF (PRINT o4GT. 0.) WRITE (6+10) Kel(Y(K1)s X1 = MK1411) : 22
R e e TNt D A e e e ;
LT _'-l'(l =__L_$l(l " ~N1D e —
= 50 CONTINUEERT :

170 RcTUIN

END
» L ]
Sl L - Al L e A e
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SUBROUTINE STRMAT

The region stiffness matrices, XKR, and the region load matrices, XLR, are passed
from REGMAT to STRMAT via Tape #L and Tape #8, and are placed in the XKSTOT array
and the XLSTOT array, respectively. A matrix, BCD, is formed to represent the

boundary conditions, and, if kinematic links occur between regions, the RKL matrix
is developed to represent this situation.

As a result of appropriate matrix operations, a reduced structure stiffness matrix
is formed. Subroutine FLEX, a routine identical to SREVNI with the name changed
due to the structure of the OVERLAY option, is called to invert this matrix thus

producing A, the flexibility matrix for the structure. The region end deflection

array, DRE, is produced as the result of another set of matrix operations.




FORTRAN CODE ENGINEERING SYMBOLS (REF., 1 SECTION 6)

BCD MATRIX [Bc]
BCT MATRIX :BC]T
A
XST MATRIX .K]T
_A
XKF MATRIX K: 5
A
A MATRIX 4] e
-Au
XSL MATRIX L),
A
XLS ARRAY [LIF
‘ A
XFL ARRAY { FlF
DRE ARRAY [ A}T

o




FORM
XST MATRIX

FORM

XSL ARRAY

Y FORM

XLS ARRAY

STRMAT

70

IF
BCD MATRIX #
0
NO NO
FORM J BCT =
RKL MATRIX [RKL](BCD]
RENAME
BCD = BCT
| FORM Form |4
CALL FLEX [ xkF MATRIX [* | pcT=(BcD)T [*
RESET
FORM = FORM
| XFL MATRIX '{:{;ﬂ ~ixts)| | PRE ARRAY

RETURN TO
SMAIN

WRITE
(NO. 3




STR 7 = EFN

"SCURCE STATEMENT =

T IFN(S)

_07/01/68

1
i0i

T 1726

451

SUBROUTINENS TRAMAT TN 00 Rl i e e S i e et o - 800010
CuUMMIN STORY(16) +TALE(16) 800020
CUMMUN XMAT(110410) +STD(1C) «NST(30) « NKL(30) «NXMAT(20)¢SAVTIC(900) " s
"CUMMUN  SAVJITC(30)+SAVSTP(30) +JRTIC(30)+JRSTOP(30) 800040
CCV40ON SADUS(60)+ RADLS(60) 800050
T COMYIN XN NREG «NSEGTL s NMPT 4MATPRP 4 TEFREE ¢ NCUPLE-TIC,PHI, STCP 800060
COMMUN NRGEND s NSYMoNRG 9NRCoNSCoN Xo IERROR, RESTOP,RTICK, 10UT 800070
T COMYON MATsKGEUM.IGEOMs I TYPE«ISTTAB+THICK KELVINsGl - 800080
COMMIN IBEGINJNPROUINHARMSNSEGsNERRUR,  Q  oNSMAX "~ 800090 .
T INTEGER SAVJTC e+ SAVSTP X 800100
DIVENSION ICCL(10) ol el 800110
DIMENSION RKL(Z0,80" yOPEN(A +4)
OI¥ENSION IREG(30) b 800130 :
DIMENSICN DLP(4&) +uCI(B0.80) -TEHP(&O!.BCT(&O).XKFIBO).BC( 80)
JIMINSION A(BU430)+XSL(B0+10) +XFL(B0410) «DRE(B0»10).BCA(80) w3
DIMENSION XKR{S45) o XSTR(80) ¢ XLS(80+10) «XLR(8+10)
DIMINSION X5T7(50,80) -xSTBC(SO-SO)
DIstNsIuNM CCLTTL(Z) 800180
SQUIVALENCE (XST.HCDsA«XSTBC) A e i e e 800190
SOUIVALENCE (XS5TR e XKF) e SR e i .+ 800200
EUUIVALENCE (XFL +XSLeDRE) 800210
SILIVALENCE (XKiioXLR) E = ek 2 800220
SQUIVALENCE (BC+SCTe3CA) 800230 :
TRERIND 800240 1
REWIND 2 800250 2
RENIND 3 ST s 0 800260 R
REZ#IND 4 ! 7 800270 4
T REwINOD 8 S e e S e = = 800280 5
REWIND 9 gy S Ty ey © 800290 &
FORMAT(LIH +B8(E14.7+42X)7(3XeB(E147+2X))) 800300
FORMAT (315,16A%) oA e 800310
"DATA  COLTITL /o COLUMN/ Fi MCETE 800320
ARITE (0e1726) 800330 7
E O MWATT T LY e a5 Feuaigs oSl 0 DD o e ety S e e == 800340
READ (5+101) NOJJNLINK 800350 8
TNHez=4 800360
NHE=2 800370
NJTNHASNUJIENHE - A et S e e ey e g O O3 0 e
D0 102 J=1,NJTNH4 § 800390
‘DO 12 I=1.NJTNHG T T e 800400
XST(i+J)=CaO 3 800410
T D0 100 NR=1,NREG e 800420
READ(4) ((XKR(I+J)+J=1+8)+1=1,8) 800430 26
L= TG UNR) P e = T 800440 e
J2=JRSTOP (NR) 800450
= () e Y R T 3 S e e e e S st e G VI G S N 800460 T
JJI=ax(J2=-1)+1 800470
T 0 L 0 i) T e iz 800480
DD 460 JK=1.4 800490
3D TI (#51.452¢453.458)4JK T T 7 TS 800500
1x=11 800510
rND=12 . 23 e T ST A A T 800520
D2 4ui 1=1.9 800530
D@ a sl D=1y Al e 7 S T R 0 0 S0 el
JPENL I 4J)=XxR{I+J) 800550

40!

71
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STR - E#N SOURCE STATEMENT = IFN(S)Y -
G3 TO 4ss 800560
452 Ix=11 : ot s B Smsnh B Boa iyl Wi e S e O R G g Qe ey s ‘
IND=2J E 800580
DU 402 1=1,4 Sty Eoony B T ke T | S el LT 8005%90__
DU 462 J=1.4 800600
302 UPEN(14J)=XKR(1,J¢4) 800610
GO TD 455 ; ¥ 800620 .
333 1x=0J S B IS it s it SN s DO it P R A Y T T e e S
IND=I1 800640
DO 463 1=1.4 : e T st LR i e O A oy o IO S el L DB G0 06 S O E Sl o
DO 463 J=1,4 ; i 800660
863 OPEN(I.J)=XKR(I+443) , B8C0670 o
GJ T2 455 : 8600680
454 Ix=JJ e el e A e e e e T e e e 8 0.0.6 90 R steg D LR
1ND=JJ 800700
DOIES O AN 1= S fte it R T T TS el SR ATl O _seoo7i0
DO 434 J=1,4 800720
454 OPEN(19J)=XKR(1+4.,J44) g oy 800730 g
453 DO 455 I=1.8 ' ; 800740
SR el A= N EY SRS T o e A B e T 800750
v 0OC 457 J=‘.4 800760
L RSTLIXeIX)=XST(IXeJX)*OPENCL ) ==~~~ @s00770__
4357 JA=JX+) 800780
NG S oMl Uikl R oI 800790
46) CONTINUE 800800
100 CONTINUE ot e e T U e e ! e mcpes b e @080 I e
DO 107 I=1,NJTNAG ~ 800820 -
107 4RITE (2)  (XST(Ied) eJ=1sNJTNHA) 800830 119
REAIND 2 7 ! 800840 126
S RESIND &+ - 800850
C G:=NEAATION OF BC BOUNDARY CONDITICN SCRAMBL ING MATRIX 800860 127
WRITZ(643487) NIJJNLINK .800870 128

367 FORMAT(////51X30HINPUT DATA FOR REGICN CCUPLING///3IXZ4HNUMBER OoF 800880
IREGION JUINTE +13+14X26HNUMBER GF KINEMATIC LINKS olJ///?SXOHRQG!) 800890

2N11X3HJOINT (1) 11 XBHJOINT(J) 11 XBHRZERC(1) 1 1 XBFRZERO(J I/ 7) 800900
Lo D9 3438 T=1eNRES £ S s Il 25 800910
r.-IL JNTIC(l) 800920
B RIS T DR ST DTy e e R A 00RO W = Ll
XIITE(64349) 1+KTIC,KSTOP,SADUS(KTIC) +SADUS(KSTOP) 800940 135
349 Fuw-xr(zrx.xa.:ox.x:.:sx.xs.nox.sxa TeSXeEl8.7). . . e 800950 el
343 CONTINUE 800960
35 oumere s _Itﬁyhlh§:;Q.ﬁ)ugg To 3108 820970
2 D3 756 1=1,NJTiH4 800980
¢ S, D3 7856 J=1.NJTHHE 2 ; s AL 800990
i 755 LLieJI=Ca0 T 801000
0O 757 I = 1+NJTNHS& 801010
75T RASUIVIDE = 1.0 ] 801020
D9 e o =N 801030
DI 729 J=1.4 ‘ .~ 801040
789 JPEN(1.J)=0.0 ' ; ; 801050
IPEN(262) = 1.0 801060
e JPENL Z243) = 1.0 S PR G e L i : 801070 Sl
e OPE=e4) = 1.0 . 801080 o
dRIT= (0y1628) 801090 171
71824 FORMAT(//€E0Xs12HREGION LINKS/ /783X 8HJOINT(J) +SX+BHJOINT( 1), 801100
15X, 2 OHANGLE COF WREENTATTOND, - 1ol ol ahhe iy T B Sz v e e e 80RO e
L i \\*-\'— T e e v ¢ SR I -




S s KOTA01408 uiE T

STR — EFN SOURCE STATEMENT = IFN(S) =
3 "~ DO 502 NRIG=1,NLINK : 801120
. ) s READ(5+503] JD+JI1+COTANS(TALE(I)oI=1413) =0 801130 174
503 FORMAT (212.E14.7,13A4) 801140 3
= _WRITE(641828) JD+JI1+COTAN L e o 801150 181
1328 FORMAT(A6X:12+11Xe12411XeE18e7) : A 801160 =T
A COTAN = COS{CUTAN)/SIN(CCTAN) 801170 182 183
ST OPEN(1,1) = SADUS(JD) /7 SADLS(JI) ] : 801180
: . _OPEN(2.,4) = = (SADUS(JD)-SADUS(JI)) 801190 -
g "OPEN(3.4) = — OPEN(2,4)% COTAN = T 801200
ol L XX JDEa=3 rirderd b= 7 I S 801210
DO S04 1=1,4 ; ] 801220
i JXX= JI%4-3 5 . 801230
D0 505 J=1,4 S SV BT et 801240 o
athxxx.JxxpzopEN(:.J) 801250
i35 505 JXX—»J XX*I Fgn{= g T R T I T A S T T T e T T e -‘_-M.BO17.260"'_‘_-“_-___‘_“'
S04 IXXSIXX+1 ~ 801270
592 CONTINGE i BN T T e e 801280 T o e
. DO 751 I=1.NJTNH4 801290
781 4RAIT= (J) (RKL (1 ¢J) s J=1 ¢NJTNHS ) 5 801300 208
REWIND 3 i ' 801310 214
T 3108 CUNTINUE S I g L ) RO 891320 bl
e OBEII R el CNITNNATS o R b o e 3 SN R e s e 8 0SS 30 i AVEAIF
DJ 108 I=1.NJTNHG L 801340
108 3CD(1.J)=C.0 o 801350 fi
1cx =1 o ! 3 ' ~ 801360
WRITZ (€42372) 801370 226
"2372 .:nvarc//////svxt9Haouno£ﬁ?'EbnoiTxunsrzao<5HJolNr5x7HoeLTA YIS e @ P80 380 L
3 IHDELTA 245X e 7HDELTA ReSXe7H THETA +7Xs11HANGLE A.PHA) 801390 e/
DD 109 J=1,NOJ i S M L A TALE e S L SRR 01 00 bR e
READ (5+4110) JIN,DLP(1)DLP(2) ¢DLP(3) sDLP (44 ANGLF ; 801410 229
" 110 FCRMAT (12,4F2+0.E14e1) A 801420
I1.= DLP(1) 801430
: = 12 = dLP(2) i R T U TN TER T SR oy Y 1 ) TR M S E R T __m“-—"_-a.o.i—‘40m-__—. i R
B3t = O {0ty 801450
i R e (U S e e e M e i e S s e s ) S L L e B0 60 s et
NRITE(Ce2373) JINellel2e13+148  ,ANGLE 801470 235
T i73 FORMAT(/SIXe13e9Xel2010Xe12¢10Xel2010Xe12¢ 7Xs:ildaT) 801a80 X
Il = {4%UN)=3 3 801490
= T DO 12: I1=1.4% G P S R VT A SR AT f AR e R ¥ “."-801500 R s e e
IF(OLP(1)—1+0) 113,114,115 801510
TTT115 IF(OLPIL)=2.C) 116,116,117 SRR Y % R Qe i@ 015 2 OB 2 SRl
114 BCDI11,1CRI=1.0 801530
IR Wk e B T e i T T L1 A R b (i 8 (1115 & O L e
116 8CD(1141CRI=SIN(ANGLE) 801550 247
ey BCO(11+1,7CR)= —CDS(ANGLE) =a B ST . b T 77T 801560 0 T 249 o
GOTI 118 : ; 801570 :
S 7Bl = ICRV=COSITANGLEEN . o s s sy i e e g0 S0t 2R 3T e
SCD(I11.ICR)=SIN(ANGLE) : 801590 255
T NI B I CREVCRE T e : 801600
113 I1I1=11+1 s 801610 =
T 121 CONTINUE T ; : Salee?
109 CONTINUE 3 801630
; N GRE LCRE s T s i Tl SRl i it et e 1. (¢ : 801640
NZ=ICR 801650
T T T T IFINCINKL.EG.0) GO TO J124 0 801660
DO 733 N=1.N.TNAS Sy o o e STts ikt il : 801670
[ ]

, 73
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STR - EFN SOURCE STATEMENT = IFN(S) =
READ (3) (TEMP(M) «M=1NJTNHG) " RG1680 271
02 782 J=1.N2Z ) ! B P L, _801690 _ A
3CT(J)=0.C 801700
D3 782 I=1.,NITHHSG ' 35 by et N80T Ol et
732 3CT(JI)=HCT(I)+TEMP(]1)*BCD(I +J) 801720
7ol ARITE (4) (BCTY(L)eL=1. NZ) A7 8 801730 288
REWIND 4 : 801740 294
REWIND 4 s =0 Ul T EEATE i . .._.._ BO1750 295 _
5O 12€ M=1,NJTNH4 801760 3
READ(A)  (BCT(J)ed=1+N2Z) | = : = {s sl 801770 298 _
DO 126 N=1,N2Z ; 801780
S GOV eNIIESE0RI0S =S s e TS g . ao e onar e sl Hop Bt BOTT.90 Tiass
120 3TD(%eN) = BCTINY ° : 801800
c AT THIS PUINT THL BCD ARRAY 1S THE PRODUCT OF RKL AND BLD _ARRAYS 801810 _ e
2124 CUNTINUE 8018290
D) 124 J=1.N2 e e e e e S S : 1 e G R T
12+ axkITE (3) (BCDI{1+sJ)el=1eNJTNHSG) 801840 316
D3 122 I=1eNJTNHG ] N e | RV so1850_
1do arlTe (3) (BCD(I.J)eJd=1.N2Z) . so1860 326
REEARIES i iy e el el et e S SRR e S e TG b e S i 018 2 0BE S K3 B D5
REAIND & . 801880 333
I8 133 L=1eNJTidHE g Swnie a1 UL s sk e e e 8 01 B Q0 Sl TN S
1iAU {2) (XSTR(J)4J=1NJIJTNHAE) 801900 336
= DESRISL G M=y MZSTEE o LRSI T = A e 801910
U T _ - 801920
DJ 151 N=1oNJTNHG e e S S e Ve e T ..aoie3o0 =
151 TEMP{U)=TC4P (M)+ XSTRIN) =BCD ({Ns M) 801940
1B83N CRNETITUE ) ERER oy = WA e e e W el 8019s0 .
RITE {(4) {(TEMP(I),I=1eN2) 3 801960 353
180 COANTINUE o R R : 2 801970__ =~ @
Rty 801980 360
DI izi  11=1.NJTNHSG g L T . AL s 801990 -0 = Ll
133 2ZAD {47 (XSTUC(IIJJ)eJdJ=14eNZ) ‘ 822000 364
RAENIND & RTINS P 802010 370 _ :
D1 182 N=l.NZ 802020
__READ (3) (ACT(JI)¢J=1sNJTNHE) 802030 37360
DD R = RIND 802040
v<E{4)=0.0 . B D= W Bt U Eitw 3 ._.8020s0_ .
S2 126 K=1sAJTNHG - 802060
130 AKF N ) SXKF (M) +3CTIK)EXSTBC(KeM) = Ei e e ST e B R EA S8 02 07 OSSN I dars
loa CONTINULE 802080
et NALTZ (4) (XKF(I)s1=14N2) : 802090 390
182 CaNTINULE 802100
O B oI L Umali | L ol e SRS o e SR iU e I e S e A B O T T OSSO
2EaiND &4 802120 398
@ DLEVBTTRT =1leN2ee TEERESROT LT i e . e 802130 ==
137 READ(4) (Alled)sJ=1eN2) 802140 402 1
. CALL FLEX (AJNZ+XSTR.80 +NIX) ; 802150 409
ey IF(NiXeNEWUs GUTO 8777 802160
WRITE(Be1726) e (et g & Y. &7 8_021_7_0____0___13
wITE(642305) : ' 802180 418
2365 __F JRMATIS0X ._S_I_H_ _TH_E__ Bﬁ_DyCE_D_EEEy__!_B_I_I_._I_ T_\"___H AI_R !_g_l__)________.__________ (i _____;_ﬁQZ 1 90_ _____
e N =R o= 2 802200 e
e e NSl ___'________________BO_ZZIAOH
T SISz C 802220 S
1725 JJ = J20 + 1 e e A At i e L e A R T e e U el e St L TR e B 02 230
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STR = EFN  SCURCE STATEMENT - IFN(S) -—

e A T TR R T i 802240
St LMl Fata s o i e At e R R T T R S 802 250 et

IF (JJJeGTeNZ) MM=8—(JJI~NZ) . 35 5 8022060
- i MAM = g0 e 00/ ____802270

IF{JJJeGTeNZ) JJIJI=NZ 802280
DO 1721 KH=1.+MM ; 802290
ICSL{A)=MMM i i 82300
1721 MMM = NMM + 1 . = 802310 _

NU“4ER = NUMBER + i ' 802320
ARITE(641729) ((COLTTLSICILIMI ) oM=1 4 NM) 802330 434

ey e ——

T 1729 FORMAT(Z10H ROW =~ +B(2A8+1X.13,3X)7) 802340
D3I 1722 1=1.N2Z . 802350
NUM3ZR = NUMBER + 1 e e " B02360

 4RIT= (64172801 (Al143) ¢ J=3JeJIJ) o lmirile : s 802370 ___ 4as
1723 FORMAT{3X 136X B(ETMT1 X)) = = = = SN R i O LA 802380
[FINUYBER.LT<55) GO YO 1722 802390
T e S U N : _ 802400
WRLITE(641726) 802410 453

LT CARITE(6+1725) ((COLTTLICCL(M)) oN=g M) T 802420 454

1722 CONTINUE . 802430
3 " TIF{JJJ.NE.NZ) GG TO 1725 802440
D0 B04% L=1+NJTNHAS 802450_ frebly
ATA(3) (BCLI)I=14NZ) T : - 802460 468
DJ 716 M=1.N2Z : 802470
- A Y T A A e T S S A R S R P e = " 80248C
03 =05 N=1,N2Z : . 802490
BOS5 TEWA(M4) = TEMP(M) + BCIN)®A(N.F" == 802500
716 CONTINUE 802510
ST AN Y EMD O e B NZY il oL R = e e S e s e s ) () 25 2 O RS 4 B B %
20 CONTINUE i 802530
o A ) [T e i R T B s e e T P T o Y Pl Y Y ey -
REWIND 3 _ . B02550 493
Ot aRl U=l JNPROET = E = 802560 -
D0 991 I=1,NJTNHAE 802570
9 EENCSICTREN) oy oRa G T S S e SR (T U e e AR S i e eI N 0 2 S B0
1001 DO 777 HR=1.AREG 802590
= e P G N R e e gl TRt i L o o ey i S Bty s el O 6 0 O liass.
J2 = JRSYUR(NR) 802610
READI 2) ((XLR(!eJ)eJ=1NPRCB) I=1onHaY 802620 511
D3 777 N2 = 1,2 © 802630
S3ATC (ilei2) M2 T AT S R e e e T L e R <Gy e s < B O 2 6 & el
11 11 = {J1-1)#%NHa+1 " 802650
II1= I1#NHa=1 BT o e e R A D e e s s i e S Y by T
GOT3I 3 802670
125 ==kl 802680
i [1i= Il1#iHa=1 802690
¥ : DT U= S NPRAB] e e e e e T L 802700
1=0 802710
g e T o e T "802720

IF(N2.£Q.2) I=NH&
D0 777 IL=11,.111 - 802730

g _ 3 S I=iel : B S L R T G e T oo W e (R B 1l P Y o e
% 77T XSLUILeJ) = XSLOLL, D exLR(IL0 . 802750
Y
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STR - EFN SOURCE STATEMENT = IFN(S) -
DO 876 N=1,N2 ' 802760
READC3) (BGTLIYe WML NITNMAYS. W 0 b oo el il e e b bl e 0 —80RTT0R: 1 'S86.
DO 717 M=1,NPRO3 802780
XLS(N+M) = 0.0 g SOy e e i e A e A e S 0D PO Ol oo s A
D0 805 K=1,NJTNHS& : 802800
~ . BO5 XLS(N.M)_= XLS(NeM) & BCY(K)EXSL(K:M) 802810
717 CONTINUE : : 802820
376 CONTINUE e S R e AT Frameth [ A I e Bl ol iB028 305 p sk
REWIND 3 : ' 802840 566
_ 00 301 J=1.NPRO3 i, E: © _8028S0___
DO 301 I=1.NZ : o "~ 802860
. B01XFLL1,J) = 0.0 .__B802870 ’
: REAV(54302) LINLOD.(STORY(I) 1=1+16) A -~ 802880 $76
302 FORVAT(14,16A4) G U i 3 o 802890 _ Jos A
IF(LINLOD.EO.0) GO TO 303 - 802900
 WRITE(6s341) R ey 802910 586
341 FORMAT(1IH1///57X,19HEXTERNAL LINE LOADS//736X+14HPROBLEM NUMBER.7X 802920
o 12JHPUINT OF APPLICATION+7Xe12HAPPLIEC LOAD//) 802930 e
D3 304 N=1,LINLOD 802940
e REAJ(3+305) JEXT2.JEXTY «XFL(JEXTL sJEXT2) 802950 _ S89 _
325 FORMAT(215.E1647) . 892960
. WRITE(6e342) JEXT2,JEXT1 ¢ XFLIJEXT1 « JEXT2) )| 802970 S93
342 FORMAT(4iXel3e22X013915XsE14e7) 802260
308 CONTINUE ___ 802990
303 DO 811 J=1.NPRCH 803000
e S S TSR e B St s AU TR s cail Ll FAREI86'30/1'0) LPER-rL
811 XLS{I+J)=XFL(I1+0)=XLS{1 ed) 803020
R __REwWIND 3 =Rk _ e Y e ___803030 611
DO 212 J=1.NITNHG : 803040 =
CREAD (2) (BCALX).K=1,N2) : 803050 6148
DI 313 M=1.NFROI . 803060
ORI L TMDI=ce O EIE i 803070
TER DAL 2330 N=l1eti2 203080
813 DRE(J+M)=DHE (J+MI+3CAIN) EXLS (N, M) ot ___803090 e
412 CONTINUE 803100 .
__ WMALITE loel1726) 803110 633
AT el SRITE (£42308) 803120 634
2363 FORMAT(3!1X.7CHTHE EXPANDED REGION JOINT. DISPLACEMENT MATRIX (REGI) 803130 >
IN END DEFLECTIONS)) 803140
S AT OO A0 O e LS e e e R s e e e s B Bl i et e ___803150 ___ 635
1770 FORMAT(//16Xe5HJUINT 418X, 7HPROBLEM. 13X +7HDELTA T+13X+7HDELTA 2,13k 803160
E ___1s7HDELTYA Re11X+1)1HOMEGA=THETA) 8o3170__
T NUMEER = 4 803180
_KK=-3 S e S o ae AN LS S s B T e BV L 8
g D3 1735 J=1,NOJ 803200
= NUMZER = NUMBER + NPROS + 1 e S80I 2 10 e
T IF(NUMBERWLT.55) GO TO 174S 803220
ARITE(641726) 2 803230 684
T T e (TS T 0) 803240 64S
NUMB=R=2+NPROS+3 ] ‘ i 803250 Tee N
TTTTT 1745 KKEK< +4 o = _ 803260
KKK=KK+3 B Wl e e e e L e e i L S Ty S Sl 803270 _ =
s T WRITE(541739) AT A 803280 648
1739 FORIAT(IH ) e 803290 ==
TTT T 7T TP 1764 L=1,NPRO3 804300
ARITCLLe1765) JoLo (DRE(K L) oK=KKoKKK) 803310 650 _

76




STR - EFN  SOURCE STATEMENT =~

IFN(S)

07/01/68

T T 1765 FORMAT(L1S5Xs12,18Xe12:9X+8(3XeE1847+3X))
1764 CONTIiNUE

803320
803330

el 73S CONBUNUER 7 . = o e e T 804340
DO 71 NR=1,NREG : sk I bl by S — 8033500 $ i e

DD 71 K=1.2 ol T 8033060

i ik - U1 =(JRTICINR) = 1) %4 +1 803370

S IF{K<EQe2) I1I= JRSTOP(NR) %4-3 803380
111= I1 + 3 b s g - gl e = e .803390

5 D0 71 I = 11,111 s s 803400
71 ¥RUTEL3) (DRE(I+J) +J=1,NPROB) = 803410 673

T e S e S B 3 St e e I 803420 681
REWIND 3 803430 682 _
T REWIND & 7 803440 683
GUTD 7 . 803450
R777 IER«QR =@777 SR o Ee g el iy 803460
NERIDA=32 803470

NIx=1 SRRt e e e o = T 803480

7 RETUrR 803490 =
Rl TN t..'\'.)- i
. 5 5
]
W o R e e S —— - — -——

(K




= : ] Do s B ] = per e e o e 00 1/.6 85
: FLE - EFN SOURCE STATEMENT = IFN(S) =

SUSBROUTINE FLEX (AsMeLOCsMIDJNIX) i (et e 2 1200010 .
REAL A(MID,1) 1200020
INTEGER LOC(1) 1200030

100 N = M ' e ' i T 200040
. .DD 190 K = 1,.N - _1200050__
PIVOT = O 0 _ ' 1200060
DOIN1200 STl = KN i Py = D vy 1200070
IF (PLVOT - ABS(A(I+K))) 110.110.120 T T T 1200080
130, 2IVOT = ABSEACIWKYY - & = & L W A et TR 1200090
L =1 - : T 1200100
120 CONTINUE v} ) 1200110
IF (P1VOT) 140,130+140 © 1200120
130 NIX = —1 1200130 _
G0 70 210 i 1200140
140 LGSIR) = L ~ 1200150
0O 150 J =-1-N St SR e : 1200160
TE#P1 = A(K,J) 1200170
TAK U= CATCE s 1200180
153 AlL+J) = TEMPI ' ) 1200190
: TEARP1 = A(XeK) : 7 1290200
AlRe%) = 1, et 2002 10K
TS I e R B L e e e e s = e et CpR e 1200220
160 A{<,J) = A(K.J)/TEMPI 1200230
CSIDD GOk T N ~ 1200240
IF (! = X) 17041904170 =g 1200250
170 TEMPL = —A(I.K) T o TR Ry o A I b O B R U B A T e 1200260
A(L.<) = 0. 1200270
Fo L T e S s Vs e W EaR L PR i L i s T T ~ 1200280
190 AL1,0) = A{l.d) + TEMPI#A(K.J) : 1200290
133 CONTINUE e S e R : 1200300
DJ .200 K = 14N 1200310
N =R P TR T Rt T S g L T A T 1200320 .
L= _oCINK+Y) 1200330
DD O = A IR e e, “T1200340
TEMP1 = A(IoRK+1) i 1200350
“AGEISNK+1) = ACTWGY S 1200260
202 All.L) = TEMPI 1200370
NIX = o b (e T e S R T s S e N 00360
210 ARETURN ____.1200390_

—ie —— — =
e
.
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SUBROUTINE INITAL

As a result of the matrix operations performed in REGMAT, the SKL22, the XK2221, and
the XK22L2 arrays for each region are passed to INITAL. The XK1112 and XLl arrays
for each segment, resulting from the matrix procedures in SEGMAT, are also passed to

INITAL. The region end deflection matrices, DRE, were formed in STRMAT and are
transmitted to INITAL.

Following appropriate matrix operations upon these arrays, the force initial condi-
tions, the FICS array, and the deflections initial conditions, the DICS array, are

produced. These arrays combine to form the YICS matrix, which contains the true

initial conditions for the structure to be analyzed.

The pertinent counters in the subroutine are:

[}

NS segment counter

NR = region counter




FORTRAN CODE

ENGINEERING SYMBOLS

(REF, 1 SECTION 6)

XK2221 MATRIX

XK22L2 MATRIX

DSE ARRAY

XK1112 MATRIX

ROTD MATRIX

DICS ARRAY

XL1 ARRAY

ROT MATRIX

FICS ARRAY




INITAL -

\R =
. X

RIITURN 10O
SMAIN

: DLTEMP = 0 p—————o DR

I
NKLINR)

1)

YIS

RESET T1MP = READ READ READ
(TEMP + XK221.2) |NO. 10 NO. 10 | NO. 10
y S XK2212 SkLL2 XK222)

. ANS NO /NKLINR TEMP = KEAD
i : ( ) 5 = NO. 3
| SKL22 « TEMP = XK2221 « DRI [F 1\)(1:1-.
0
ﬂ‘
NS =
NS+ |
- 2 J
WRITE
NO. 4
YIS
5:?(',),\31_5 READ FORM YICS = v
FORM ROTD NO. L TAPE [¢ ==NO.2 - FICS, 1 ROT « TDSL.
: XK1112 DICS
DSE
"
READ %
DICS S NO. 9 TDSE = RESET TDSE =

1 4 ﬂ 1 : -
ROTD « DSE XLI XK1112 « DSE —®tose+xL1 [ | FORMROT




—C _assees ROUTINE *#INIT %% AEACLS UPD. _£0 O07/2%/69 sssas 1300009

C eecoce ROUTINE ®&INITAL %% ARACLS LPDATED CA/20/AB sacee 1T0¢010
o SUBROUTINE INITAL S 1300020 _
COMMON STORY(168)+TALE(1%) 1300020 5
b COMMON XMAT(110410)STD(10) ¢NST(30) s NKLI20)NXMAT(20)SAVTICL(900).__132CCCAa0___
COMMON SAVITCI(30) o SAVSTP(20)+JRTIC(I0) s JRSTOP(2N) 130000
3 COMMCN SACLS(60) RADUS(HO). . . e 3300 0ED.
COMMON XNsNREGesNSEGTL AMPT  MATPRP ¢ TEFREE+NCUPRPLLC +TIC,PHI,STOP 1393CNTH
__COMMON ARGEND3sNSYMsNPGsNRCIASC,NIXs IERFOR.RESTOPsRYICK10UY 134C0P0__
CCOMMCN MAT KGEOM 3 I1GEON , ITYPE s ISTTAPTHICKXELVIMN,G] 132C090 .
__ ____CCMMCN IBEGIN,NPROA,NHARM;NSEGNERROR.__ Q _ oNSMAX ___ ___________ _41300100__
INTEGER SAVJTC,SAVSTP 1200110
o _DIMENSICN XK?221(112,8),DRE(R;10)+ TEMP(112:10)¢Xx220L2(112,10) 3700120
DIMENSIOCN XK1172(4,P),DSE(R,10),ROTD(A,4), DICS(4,10) . 12004770

_DIMENSICN TDSE(B8,10)+TDRE(R,10) = — 1300140 _
DIMENSICN XL1(4,10)ROT(4,4)FICS(A,710),SKL?2(1%2,112),ANS(112,10) 23G01%0C

—__ DIMENSICN DETEMP( 4,10) o el fe R Ty N LT — St R 1300160 __
DINENSICN YICS( B,10) 1900170

_ _ EQUIVALEANCE (ROT,ROTD)« (TIC.TICK) ~1700180 __
NHA=4*NHARM 12001939

NHA1=NH4E1L 1200200
NHA=A*NHARM 1300210

=4 AHEL =NHREY omte— 1300229 __
DO 991 J=1,NPROB 1300270

NO ©91 T=1,NHA 13100240
991 DETEMP(I,J)=0s0 1300250
_REWIND _ 2 1320072£0
REWIND 3 1200270

— ———REWIND. __4. 1200280

REWIND & ] 1200200 g

_REWIND _ 6 _ 13007200 ___
REWIND 10 1300730
1 FORMAT (1F ,P(E1407,2X)/(3X,E(FE14a7,2X))) 1300220
DO 100 NR=1,NREG 1200720

ANDJ = NSTINR) € NKL(NR) & 1 3ICNIL0__ 3

ISKL2?2 = 4%(NCJ=2) T 12002=n

__JSKL??2 = 4% (NCJ=2=NKL(NR)) 13N0FD.
NJTNHA=NOJ*XNHA 1300170

ME=4%(NOJ=MKL(NR))=8 2acora0
NSEG=NST (NR) 1200240

o _NHANS1=(ANHARM#A4)*(NSEG—=L1) ___ .12 0nag0__
IF (ANSEGeEQel) GOTO 7C7 12r%410

—_JF(NKL(NR)eEQe0) GQ YO _415 . : 13nnazn___
DO A25 [=1,1SKL22 1300470

425 READ (10)_ (SKLP2(TsJ)eJ=8,JEKL22) 13004802
415 READ(10) ((XK2220 (1 eJ) s =1 ,NHR) I3],M8) : 1200480

. READ _ (10){( SAVJITC(I) s SAVSTP(T)),1=1,NSEG) 1300460
703 00 91 X = 1,2 1300470

et e () ShE 08 a R AP 23004AR0__
IF(KeECeZ) 1I=E% 1320490
IIT = 1143 : 1300500
DO 91 I=11,111 ? 300510

____91 READ(3) (DRE(19sJ)eJ=1NPRCB) ___ 1300520
IF (NSEGeEQel) GOTO 999 230050

D0 101 J=1,NPRQBD Sl Tl 1S L T 0 e 1300540
DO 101 I=1.MP 1TIN0=E9

 __TEMP(1,4J)=0e0_ 1300560
DN 101 K=1,AHE 1300570

. _TEMP(T1 3 J)=TEMA(I,J)EXK?2221(1K)*DRE(KJ) . _ e 130085pP0




-———

CONTINLE

1200550

83

101
f ;;u-weauwse)ttxxatuﬁcl.J).Jtlsunnonls.sl.wﬁl'" " nesen 1WCECC
-DO’ 102 'J=1,NPROB"' PR A I CR TEA T -m s ! 300610
st DC''1C2 ' Iay M2 ' | V! 10620
102 TEMP(1,J)= =(TEWMP(TIUILXR22L2(1+J)) . , 130C 570
. IRINKL (NR)GEOLO)'GETE AXB) o 11Ny tet Fry vt sy pus e 13C0FA0
(oo [ 4L 0T S B 1 i 3 A A A T U B (e WS IS D i 1300450
____ . DD aas J=i,NPROA-AT 0 5 1S y 12006F0
ANS Ol D) =6 ai0! -t RIS RTINS U RS U L Sl SRS S T e v 1200470
YR b AR e W A b RS et e e W RO s L DL E R R et 1200£F0
4AS ANS(W.J}sAhS(l-J)GSKLZZ(!-K3#TEMP(K031"" ORI , 1300690
__ 435 DOYI9Y N=14REEG' ‘el et o, , ' i 1300700
lF{('JQEQ'!.UQQN.EOQNSEG"AKD.SAVJTC(N'QGT.SAVSTP(N‘) GC TD 170 13007%0
____Dd"3be'k=1,:2 G vt "w"‘-'- LSS R e e . 1300720
IF'(NoRE.l-cﬂ.K.NEclI Yo GOYH WA TN EA A ST ) 1200730
DONASA lia g Tiar (i N R, i) 1300740
304 WAYTE 12) (DRE(I,J)sU=1 sNPREB) '~ e Vo vt (7 v 7o Tes 132C07%0
(QOET O ARREI: T e t3007€0
T 303 TFUNGECeNSECeANDeKoEAe2) GCTQ 2985 1200770
_ TP '(KeECa1) 11 =-SAVUTC(N)#aLP ' " 1300780
TF {KeEDeZ) 11 = SAVSTP(N)®4=7 13200790
Ire'="Y1 4 2 1300800
DD'367 1=1T,111 1200810
1F' INKL(NR)¢EQe0) GOTO 392 1300820
WRITE (2) (ANS(TeJ)eJ=1,NPRCB) 13200820
____GoTo 18? {-' ’ f20nran
T 395 WRITE' '(2) (TEMP(1,J)sJ=1,NPROB) 1300950
397 CONTINUE 13c0R€0
Go"Th 398 1300270
395 Dn ‘!96 l=5.! l‘!DOPFO
T 396 WRITE (2) (DRE(1sJ)sJ=1,NPROB) 1300890
798 CCNTINUE 1200500
GO'tb 291 1206930
370 'IF(NGECeNSEG)' GO-T@ 340’ ' ' ‘" " -7, -V 1300320
!F(hKL(kn).EQ-O) GO Yo 1375 1300979
00371 t=g,at o rv e ! 1700940
T 371 WRITE(2) (Anscl.Jl.Jzt.~==c91 1300550
GO EYOEIPeRETcE (e ) 17009F0
T 375 DO 372 1=1,4 1300570
372 WRITE(Z) (TEMF(T,J)eJ=1,NPRCA) 12009P0
T 376 DO 372 1=1,4 13c09<0
__ 373 WRITE(2) (DRE(1+J)eJ=1.NPRCE) 1201000
T G60'TO 391 1301010
280 11 =v8 - 2 p 1301020
= ey 111 = m@ 1302070
DC 281 [=5,8 1301040
381 WRITE(2) (DRE(1.J)eJ=1+NPRCE) 1701050
_IF(NKL(NR)oEQe0) GO TO 382 1201060
DO 282 I=I1,111 1301070
382 WRITE(2) (ANS(1,J)e+J=1«NPRCB) 1301080
GO TN 29} 1301¢Cc20
3AS D0 383 I=il,I11 1201100
383 WRITE(Z) (TEME(TsJ)sJ=1sNPRC3I) 1301110
__391 CONTINUE 1301120
"REWIND 2 1301170
999 DO 201 NE=1,NSEG 1701140
— ""Reap (%) ((xnxttztl.Ji.Jst.une».:-:.nnn).lceou.cl 1301170
1SEG=0 130319
T T NR1=NR=Y 1701170
IF(NR14ECe0)GOTOS 120311P0




P

e e S e e St |

DO 7 I=1,ARY . 1301190

T 1SEG=1SEGENST(1) 1309200
8 ISEG=1SEGENS 1301290
e _.TIC= SAVYTIC(I1SEG) 1301220
GO TO (214+22+27),1GEOM 130127

_ 21 SN = SIN(TIC) k= 1301240
CS=COS(TIC) 1301 2*%0

e GQ TC 2% e s ey 1201260 _ .
22 SN = CCS(1e57€7963=-G1) 1301270

€S = SIN(14%7C7963-G1) 13101280
GO TQ 2% 13012°0

BN T T L Ly SRR i S S e 1301300
CSE = 040 1301210

S CENTINUE. - - 1301220 __
IF (NSEGeEQel) GOTO 7€ 170370
— DD TE 1 _= 1.8 13013220
78 READ (2) (DSE(l.J)¢J=1,NPROB) 1301750

e GOYN 80 . . EEean .. 13201250 ___
76 DO 79 J = 1,NFROB 1701770

o (oo o e I B e e 1301200 _
79 DSE([.J) = DRE(1,J) 1101290

B0 CONTINLE __ 1381400
DO 302 J=1.,NHA 1201410

et DO 302 1=1,NH8 1301420
302 ROTD(1,+J)=0e0 1291430

.. DO 305 J=1.NHa,8 1301440
ROTD(JsJ)=1e0 1301450
__FOTD(JELJE2)=CS 12014€5
FOTD( JE2,+,JE1) ==CS 1301470

__ROTD(JEYsJEY)=—SN___ 1701480
ROTD(JE2,JE2) ==SN 1301490

205 R0TO(JE2,3J62)=1.0 $ICLS50N0
D0 306 J=1,.NPROB 1301810

— PO 3205 TI=314NHaA . 1202520
DICS(1+J)=0e0 1191=7¢

DO 3C6._K=1;NH4 __ 22031%40__ _
306 DICS(14J)=DICS(I+JIERDTYD(I:K)EDSE(KsJ) 13C15%0

— __REAC (S) ((XL1(1,J)eJ=1oNPRCH), T =1 NHA) 1201560
DO 202 J=1,NPRCB 1201570

D0 202 1I=1,NHA W OSSN B O
TDSE(1+J)=0e0 1301560

St e DS 02INIC K Re N e S SiElY Eoiieet Sy e e e e T 1701400 __
202 TDSE(1+:J)=TDSE(1,J)EXK1122(1,K)*DSE(KeJ) 13014109

- DO 2073 J=1,NPROB _ 13CYA2N
DN 202 1I=1,NHA 12014730
203 TOSE(T,4J)=TDSE(L1,J)EXL1(1sJ) 1301240
00 301 J=1,NH4 1301€%0

___ DN 03 1=1,NHa 13012¢n
301 ROTD(I1+sJ)=0e0 1301670
DN 203 J=1,NHA. & i 1201 £R0
ROT(JeJd)==160 1209 €60

ROT(JEY4JE2)==CS 1201 7200__
ROT(JE2,JEY )= CS 1201710

o ___ROT(JEY.JEL1)=SN S 101720
ROT(JE24JEZ)=EN 1301770

208 ROT(JE?,UET)=1e0 ik i 1701740
DO 205 J=1,NPRNB 1301720

DN 205 I=] ,NH4 13017240
FICS(1:J)=0e0 101770

__ _ DD 205 K=1,NHQ = eie
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205 FICS(1+J)=RCT(I.K)STDSE(K,JIEFIC oJ) 1301700
AL TDOSA02 U INPRCAIF sk e - e . 1301800
DO 402 I=1,.NH4 1701R%0
4 _11s1eNHa S 1301A2Q
YICS(14J)=FICE(14J) 1701270
802 YICS(11,J4)3DICS(1,J) A V== ol 1301840 _
WRITE(4) ((YICS(14J)e1=1,28),J=1,NPROB) 1301 9=0
___ 201 CONTINUE Y% 120%PED
[ REWIND 2 1201870
— 100 CCNTINUE 1300 %R0
REWIND 1 1201R50
__REWIND & 3 1301900
REWINGD A 1201910
—— ... 6NT0 S01 _ 1201920
8999 IEPRNOR=BSGS 1230193c
—...-Nix=1 120198,
501 RETURN ; 13010¢0
ST el END 17919F0
L ]
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SUBROUTINE LEBEGE

The subroutine link LEBEGE receives the YICS array for each segment from INITAL via
Tape #4. The subroutine FIXEM is called to integrate the differential equations of
each segment, under true load conditions. FIXEM is identical to subroutine SETUP,
while WAND corresponds to subroutinie MAGIC and only consideration of the OVERLAY

structure dictates the change in names.

The results of the final integration sequence are the forces and deflections at the

beginning, intermediate, and end points of each segment.




FORTRAN CODE ENCINEERING SYMBOLS (REF. 1 SECTION 1)
EPSITH €
; o
EFSIPH €
¢0
GAPHTH Y 00
(o]
XKTH -t k,
XKPH K
¢
XKPT ik
2 &
; {
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LEBECE

READ: MATERIAL GEOMETRY [ TvPEOF
MAGIC CONTROL, PROPERTY —o| IDENTIFICATION MATERIAL
GEOMETRY AND [~ '| IDENTIFICATION SEARCH PROPERTY
CLUE CARDS SET: MAT SET: KGEOM SET: ITYPE
e TEMPERATURE FACE SHEET ?gac:ﬁm 3
; LOAD | IDENTIFICATION FICATIO
S e |
ST TABLE IDENTIFICATION SEARCH " | SEARCH
SET: KELVIN SET: THICK | SET: ISTTAB
=
INTERPOLATE
INITIALIZE o CALL VALUES FROM
YICS ARRAY FIXEM TABLES FOR
. | GEOMETRY, LOADS,
STIFFNESSES, ETC.
CALL | CALL
OUTPUT ODE

N
o o SET o CALL _,J

MAGIN =0 WAND

YES




___C.oonot_HDUT!NE_!*LEBE____“_ABACHE_LﬁngLED_Q_LQQIGQ asssa 1420000

C eeeee ROUTINE =%_EREGE *®%x ARACUS UPDATED OR/N2/6B sacee 1400010
—_ — ___ __SUERCUTINE LEBEGE : 12400020
COVMMCN STCRY(16).TALE(1S6) 1400070
o COMMCN XMAT(110,10)sST0(10) :NST({20)+NKL(30) +NXMAT (ZAL-S.A.VLICLQOQ) == a00080_ _
. COMMON SAVITC(20) +sSAVSTP(20)+JRTIC(30),JRSTOP(30) © 1400050
e ... . COMMON SACULS(€0)RADUS(SKO)Y . 140C0€0 ___
COMMON XNJNREGyNSEGTL ¢ NMPT ;MATPRP TEFREE.NCUPLE+TIC:PHI,STOP. : 1400070
COMMCN_NRGEND aNSYMsNRG s NRCyNSCoNIX s IERRCR,RESTOP, RTICK . 1OUY s 1290C0R0
COMNCN MAT KGECV. IGEDMs ITYPE s ISTTARTHICK.KELVIN,G1 : z 1a00n0n
e _COYMON IBEGINNPROBsNHARM NSEG:NERRQOR s __ Q __aNSMAX : 1a001C00____
COMMCN/NANML /STRGO(Z) s THFERM(A) , NATER(‘)-SEGTAE!‘IoFACE(Q)cEGUAYE(” 1400110
INTEGER. SAVJTC, SAYSTP 1400120 __
INTEGER SEGTARE i 1400130
e T INJEGER THlCKn_T_YPE 1a003A0
INTEGER C 1400150
—__EQUIVALENCE ( XPTTH-KMTETH) 2 (XMTPHy XMTEPRE ) 4 lxﬂ'LIHs_KNTETH) fp st Pl 100160
1 ({XNTPH s ENTEPH) 1400170
e EQUIVALENCE . (XNPHIXNPI1) : 1a(Ny\RO_ __
DIMENSICN IPROB(10),LSYT(61) 14C¢0190
DIMENSICN _ _~ YDEV(_R20),YICS( 80).YNEW( 80) 1400200 ___
DIMENSICN TEBDEL( 20), FWDEL( 80) 1400210
—_ —__DIMENSICON_YCCFRR(RO) _ ] 1400220 ___
DIMENS ION ILAYR(10) 2400230
— —— _DIMENSION KLUE(S) _ 140Q240 __
i DIMENSION ST(70+31)s XLAYER(10) i 1400250
QQUBLE _PRECISION _ YNEW,YPRED 1A4002€0
COVMMON /LASTEG/ YPRED( 80),YDOT{ BO0).YASAVE( B80)., 1400270
1 s YANTHYAMTH ) YAMPY { YANPT ; YAQPH YAQPH, YAUTH, YAJP H, 1400280
2 SeSNsCSesSNECICSESOyTANSSEC+CNeX1CS+X1SNesTN, 1400250
== 3 X1RQyX1F0SQy X] SNRDyXICSRO,CNIRN,SN1IN,CSIP0, 3400300 _
4 XIRI s XIR2,CS1R1+CSIR?,SN1IR1 ,X1R1SQ,R25Q,RNOLAESQ, 1470310
] ROSQa XNSQ,EETA,R] s,R2,S5] yRIDCT.R1SQ, 14003220
6 XNTTHoXNTPHE  XMTTH, XMTPH ¢ XFTHLD ¢ XFPHLD, XFZELD » 1400230
7 XATHLDy XMPHLD s ETHET sEPRI s XGPT s ALPHTH,, ALPHPH, _~  140Q 2480
a XNUTPe XNUPT ¢ XC1 1 o XC22, XDZ 3o XD22:XD21¢XC12, 1400750
9 KK g XK]2¢XK21 o XK22,XKI3 XD¥Yy . 140020
A Nyl oSITINGSITOUT,SIFIN:SIPOUT ,TPTIN,TPTOUT, 14C0379
i ) ZARIN, ZBROUT ; SCRIPASCRIPI,SIFIN,SIFNOUT,TZEPH,TZETH _ 14NN3A0
(= o XNL ¢ XNPH1 1400750
e INYEGER QVIMEsUYIMEFTINE WYIME E RIS lancaco
32001 FORMAT(/® THE OVERAL TIME 1S *,!16/) . 3 1A004%0
—— 32002 FORMATY(/ ' THE SUM OF MAGIC TIME_ I3 *,16/) 1400420
HUNSEC = ICHRON (3) g 14004730
WYIME = 0 1400420
FYIME = © . 1400450
__..REWIND _ 1 ' 1400450
€00 FCRMAT( 1K 8(EldheT .2!’/(3!.8(&!!.7 02X))) 1400470
__.KSGC = 0 ___ 1ACNARD__
JAM =1 14C04€<0
JNSC =0 : : 1400500 __
.DC 451 1=1,NREG 1400510
__AS5] KSC = KSC ¢ NST(I) ~1a00520__
LSC = 0 . ; 1400570
902 LSC = LSC & 1 1400540
QTIME = O . 1400550
CTIME = ICHRON(O) S 1A0N0SED__
CTIME = QTINE = FTIME ; ; 1400570
— . ______WRITE (£.,22C01)__0OTINME g 1anQseg
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"WRITE (6,22002) WTINE ; : 1400550

ot XNTTH = 0e0_ - = _1400600
XNTPH = Cel 1400610

XMTTH = Ce0 1400620 _
XMTPH = 060 1LAODETO

=y XNUS=HOG0N s i s - 1400640
NSC=LSC 1400650

SRS IR NINSCEINSCEY T S - __14006F0
IF(JNSCeLESNST(JAM)) GO TO 1727 1400470

JAN=JAME Y 14004P0
JNSC =1 1400650

1727 CONTINUE _ . 1400700
I0UT = 1 1400710

_ READ(Y) = FGO(STORY(I),I=2496) 1an0720
READ(Y) TIC:STOPDTAL+DIFF ¢STEP , DELTA 1400720

READ(A) . G1.G2.G3 ) 1400740
READ(1) TYPE sHLAYRSHEET . INTERP , RANKIN s TEFREE ¢ ANALYS ¢NP . 1AC07%9

1 DRI mlp 0E=0_7 | - el S U i S . JANOTFO
EPSIL =1,0E=-0S5 1400770

__ _ERR = 140 E=07 _ 1400700
1 = RGC ! 1400750

WRITE(6,172€) 1400200
1726 FCRMAT(1r1) 1405810

% __IF(JNSCeECel) WRITE(H:606) JAMJNST (JAM) JNKL( JAM) 14008720
606 FORMAT (//=8X,13HREGION NUMBER,1%//35X, 10HTHERE ARE +12.,14H SEGMENTY 14C0R20
15 AND +72425H KINEMATIC LINKS WITHIN THIS REGION) '400RA0
WRITE(6.,651) JUNSCel S(STCRY(I)oI=1,16) 140920
€51 FORMAT(//13Xs$SHSEGMENT NUWBER +12,5X,12HSEGMENT CODE +12,%X. 1400£K0
T 116A4) 1400E70

_C  MATERIAL FRCPERTY IDENTIFICATICN 14009R0
DO S01 I=31+ANMFT : 1400RSNH

_ ___IF (HLAYR=STD(1)) 501,502,501 14C0900
502 MAT=1 14n0910
GOT0 5072 . 1400920
501 CCNTINUE 140970
___GOTO RO?6 1400940
€C  GECMETRY IDENTIFICATYICN SEARCH 140r950
503 DO 504 I=1,6 . 184009¢F0
1F(RGO=STRGC(T)) S04.50%,504 14Cc0570
504 CONTINUE ; 1enccen
GOTO ACEE 140c5S0

505 KGECWM=I 1401000
~  IGEQM = 0 14010%0
__ IF (KGECWMeECe100ReKGECMeEQe200ReKGEOMeEQeSe0Re KGEOMoEQeA) IGEOM =1 1401070
IF (KCGECMeEQe2) IGEOM=2 1401030
IF(KGECVeEQe8) IGECH=Y 14c1040
DO SC6 [=1,2 ; 1401050
Sn tF(Tvne-ngventt))soo.-cr.soe 1401040
506 CONTINUE 1409070

_GOTOo ece? 1401000
507 ITYPE=1 1401060
DO 510 11,7 : 1401100
T IF( INTERP=-SEGYAB(I))510,511,510 1461119

10 CONTINUE 1801120
- GO TO eaRrm 14n1 120

__&11 1STTAB=l i 1401140
; DC S0P 1=1, R e P A = 14021 °0

; IF csresr.ec.snce(::» _GOTD %09 1ACYLEN
X T 508 CONTINLE 1401270

: GONO--80AG" i A Ny 1401190
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509 THICK=!

140110

— € TEMNPERATURE _LCAD_ICENYIFICAYION __1A0Y1200
DO A0Y I=1,4 1401210
SAml JF(RANKINSEGaTHERMI(1))GOTO 402 1401220 __
401 CCNTINUE 1401230
R N GO0 ACSAn e TR I e e S Yaovogn
402 KELVIN=1 1a01 250
€. _LINEAR OR_NCNLINEAR ANALYSIS_ IDENTIFICAYION _ A = __14012F0
DN 403 I=1,2 1401270
__IF(EQUATE(])aEQaANALYS) GOYC 404 1ARY 200
403 CCNTINLE 1201290
S B GO OB QN YETe G, e S e e e _1A01200
404 ITANLYZ=1 1401310
. JF (IANLYZeNEs1aANDaNPROBsGTel) GOYQ A009 14017220
IF{IANLYZeNEo1l) XNL = 140 1401230
IF(XNLaNEeOsQasANDs XNaNEsQs0) GO TO A501 1401340
NROW = O 1401350
STANROWLSSTHICKS g8y JECL So88 Sea iy L S0 e n 0
IF (ISTTAEBeEQGel) NROW = 11 1401270
— IF(ISTTABeECe 3)INROW=10 _ 140 2pp_
WRITE(6,£28) 1201300
— €55 FCRMAT(//42X247HTABLE ORDER PH1 OR S VSa CROSSECYICN PROPERYIES) 1401400
D0 901 I=1.NROW . 1407410
= ___REAMD(1) . (ST(1sJd)ad=1sNP)__ 1401420 __
WRITE(E,600) (ST(I:J)4sJ=1.NP) 1401470
__ 901 CCNTINUWE._ 1401420
K=NRCWE Y 1A01450
JJI=1 1401480
JJJ=6 1401470
; MM=1_ = 1401420 _
D0 17 ALC=1,NFROB 1401460
JT = JJ _1401E00 __.
JTT= JJJ 1401510
L=0__ 1401520
READ(1) (LST(J) e d=JJeJIdJ) e (TALE(1)sI=1,16) 1401530
— IF(LST(JJ))IRQ21,19,20 14Q1540
20 L = LST(JI) : 1401550
—  _ _IF(NLCeGTelaANDeLST(JT)eNEL0O) GO _TO._€0CE 26015€0
19 JJ=44E1 1401570
— 22 IF(LST(JJ))EQ2),.22,71 VANLER G
21 L=LE1 1a015Q0
e 22 1F(JJsEQedJJ) _GCTO 24 2401500
JI=J461 1401510
.. .GAT0 23 _. e 1401620__
24 IF(LeEQe0O) GO TO 71 140470
——— K = (K Ty 1401540
v DO 72 M=K,KK ‘1A0Y£50
.. READ(1)__ . (ST(MsJ)ed=1eNP) 140160
72 CONT INUE 1401670
— IF(NLCoCGTaleORoLST(1)eECe0) GO YO 660 14CY5P_
¥ WRITE(E,€EZ€) 1401660
— €56 FORMAT(//A5X,42HTABLE ORDEF PH] OR S VSe TEMFERATURE LCADS.) 1401700 __
KY = K 1401710
.- KZ = K_ & LST(1) -1 U o 1201720 _
DO 657 N=KY.K2Z 1401730
- WRITE(E,£00) _(STINsJ)2Jd=1:NP)_ 1402740
£57 CCATINUE ! 1AN1 750
LR, St 300 b el Al S S et 1ADYTED
660 IF((L-LST(JT))eEQe0) GO TO E6S 1401770
———. - —WRITE(E,E€1) NLC CHEES e e T e S (G K By )
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661 FCRMAT(//16X,BHPROBLEM .lz.sx es. BLE CFDER PHI OR S VS. DISTRIB 1‘017‘70

L ST 1UTED LOADS (F THETA, F PHI, F 2ETAs M THETAs M PHI)e) ___ _ __ 3A018CH __
WRITE(E.1S68) (LST(J)eJSJT,JTT) "401R10
__ 1668 FORMAT(27H LCAD IDENTIFICATION CLUES +611/) 1001R20
DD €62 N = K, KK ' ‘ 14971AR70 r
. _WRITE(E,600) (ST(NsJ)eJ=1,NF) oSS s ' _j4a0veaq
' £62 CCNTINLE ' : ' 1401R =0
L CESECCNTINGE D T = i, VANYFRO
71 K = K € L = LST(JT) &= : 1401F 70
JI=JJJEL ' : : : 18018R0 -
JJJ=JUES : - 1401800
17 wwsewEY ' 1401900 __
IF(IANLYZ4EQs1) GO TO 590 - 1401910
o IF (LeEQe0) KK = NROW + 1 1491920
KK = KK & 1 : . 1401670
a CREAD(Y) (ST(KKeJ) oJ=1,NP) 1401980
WRITE(E,66€6) (ST(KKsJ)sJ=1eNP) : 1401080
______ 666 FORMAT(//47Xs3BHASSUMED NCA=LINEAR VALUES VSe PHI OR S//(1H ,  1AC19€0_
18(El14e7,2X))) 14071670
; 590 CCNTINLE ! b I 1401SP0
NSAVE = NROW 1201990
__JJ=NFECB*€ 1402100
LT=0 ' 1402010
o DD 15  J4=14JJ 1402020
15 LT=LTELST(J) 1402070
. NTCTAL=LTENSAVE 14072040
IF(XNLeECe1e0) NYOTAL = NTOTAL + 1 140200
___IF(ISTTAE=-2)562,592,594 14020 £0
593 K = KK € 1 1402070
e ARG = KK e B facaoeo0 E
NTOTAL = KNTOTAL € 8 14C20¢60
) IGORY0 S g e 140200 _
204 K = KK § 1 1402110
_KK = KK E 4 1402520
TNTOTAL = NTCTAL C & 1607170
595 READ(1) (KLUE(I)e1=1,4) ' 1402180 i
DN 566 [=K,KK 1402150
596 PEAD(1) (ST(I1sJ)eJ=1eNP) : 1402260
®Q2 CCNTINUE 1402170
NEON‘- P*NPSCB l‘Or\PO
" DO 72 I=1,NEQGNS 1402150
4 73 YICS(1)=0,0 s : 1A0%200
READ(A) (YICS(I),I1=1,NECAS) 1402210
NCYC=0 1402220
~ NSAVE=NRCHW ' 1402270
IEND=0 1402289
PRINT=TIC 7 140720
DTA=CTAU YAD22£0
CTAU=0e0 1402270
WTIME = 040 1407280
FYIME = ICHRCN(O) 14072200
59 CALL FIXEM (MAGIN+MAGOUTTICsSTEPsNEQNS DTAUJEPSIL,DELTAJERR,TIME, 1402300
1 DTIME,YICS,YPRED s YCORR s YOOT ¢ YNEW » YODEV « FWDEL » TBDEL ) 1402310
il GO YO RN e s el s e s R e e LT L
60 CALL WAND(MAGIN,MAGOUT s TICeSTEF.NEQNS CYAUCEPSIL ¢OLLTA JERP(TINE, 1002330
i1, DTIME. YICS s YPREDYCORR,YDOT, YNEWsYDEV.FWDEL,TBOEL) 1402340
VTIME = ICHRON(D) 1Ann3=g
WTIME = WYIVE ¢ VTIME-UTIME _1402760
T T T8l IF(MAGCOUTGLEeC) GOTO 25 s Tyap2170 =
St IF(TIMEGTeSTCP) GOTO €2 ) 27 i 1402380
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— 64 I1END==%

el

(/s

€450

66

€5

Lose s

e

52

- el o A

IF(TIME.LTeSTOP) GOTO 63 1402360
i s ik 1402400
GOTD &7 1402410
— 62 IF(TIMECLE(STOPEDIFF)) GCTIC €4 1602420
GOTC 28001 1ar24820
IFL(STCF=DIFF )eLEe TIME) GDTO £4 1402480 ___
IF((TIMEEDTIME)eGToSTCP) GCTO 5AS 1A0°A&N
o __IF(PRINT CTeTINE) GCTO €6 1402460
PRINT=TINMEEDTA 1402470
IF(ICLTeNES2)_GOTD 110 1402480
IF(IENCeCGTe0) GO TO BOO?2 1A02490
IF(IENCaLTLC) GOTD 150 1402500
MAGIN=0 1402510
..__GOYC €@ ol —1eyu2®20 ___
OTIME=STOP=TINE 1402529
DELTA=0a0. 1402560
GDOYD &7 140250
NCYC=NCYCEL 1402S€0____
VAGIN==1 1402570
__UTIME = _ICHRCA(0) 2 1402580
GOTD €0 1402=¢c0
PHI=TIME _1ap2A00_
ARG=PHI1 1402610
LL=NFEY 1402620
DO E1 I=1,NP 1402470
__IF(ARG=ST(1,1)) 52.%55,51 1402€£80
IF(1-1) BO0O2,E003.54 1402650
S1 _CONTINUE 1802560
GOTO BOO6 1402670
DO 57 IK=2,NYOYAL 1402520

o e

SS_

SA

80.

C

913

— - 98

104

123

A w R

EeRRRRRT ) ot

S7 STUIKeLL)ZSTIIKeI=1)E(ST(IK, I)=ST(IK,I=1))%(ARG=ST(1,I-1))/(ST(1,I 1402£90
~1)-ST(1,1-1)) 1202700
GOTO 2o 1402730
0Q.58 _IK=2,NTOTAL . 1A02720
STUIK.LL)=ST(IK,I) 14027320
CCNTINUE _ =l 1402780
THE UPDATED INTERPOLATED VALUES OF THE MATERIAL PRCPERTY COEFFIC 14c2750
€ _IENTS ARE_FOUND_IN_THE XMAT TABLE AND STYORED IN THE XL AYER ARRAY 12027 €0
L=(MAT=1 )%2E€1 1AC2770
II=NXMAT(L) 1402780
ITI=NXMAT(LEYL) 14¢027¢Cn
M= e 1402300
LL=NPSY 1402810
GOTO (91292192:93)KELVIN 1402820
L = NROW + 1 1402830
TEMPAV=(ST(LLL)ESTILELLL)EST(LE2LLILIESTILES,LL)) / 44 1402880
ARGSTEMPAV . 1an2a59
GCTC sa4 14028¢€0
ARG = ST(NRCW ¢ 1,LL) - 1202R70
DD 1974 I = 2,10 1402PR0_
IF (ARG=XMAT(II.I)) 121,122,104 1ac2pan
— 121 IF (1=2} ©007,8007.124 : 14C2900
CCNTINUE 1a402c10
.GATN RQET. 1602920 _
L=1161 tan2a32n
— D0 122 J=L.111 1402980
XLAYER(NM)=XMAT(Je1) ian20s5n
M=MEY TANIG N
GOTO 111 14C2570
(e 3 U A Kot i S L Ja020n0
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DO 12% JsL,1I1 1402990
______ XLAYER(NM)ZXNAT (JoT=3 )4 (XMAT(Jol)=XMAY (Jol=1) )% (ARG=XMAT(IT,1=0))/ 1407000
1 (XMAT(IL1,01)=XMAT(II 1=1)) 140300
122 M=MEY 1403020
GOTO 111 1407070
SO Y IO S 4 o T S0 L SR 14070480
DO 922 J=L 111 PA0N0E0
. _XLAYER(N)= XMAT(J,1) 1ACANED
922 M=ME1 ‘ sec3070
— 111 GOTO (101,102,102),1TYPE 14073080
101 ETHET =XLAYER (1) 1403050
_XNUTP __ =XLA“ER(2) 1407100
ALPHTH SXLAYER(3) 1403110
__EPrI =~ sETHEY 1403120
XNLPT =XNLTP 14Cc3130
ALPHPH ZALPHTH 1403140
XGET = ETFET/(2e0%(1,0E5XNUPT)) 1403150
__GOYO 10% el 1403160
102 ETRET =XLAYER(1 ) 1403170
_EPHI =XLAYER(2) _ 14071R0
XNUTP = XLAYER(3) 1403169
ALPHTH =XLAYER(A4) 1403200
ALPHPH =XLAYER(S) 1403210
XGPT_ _ =XLAYVER(®) 1602220
XNUPTY ZETHETY® XNUTP/EPHI 1402230
_GCTN-10% e gAgNcanE S
103 ETrET = XLAYER(1) 12402250
EPHI = XLAYER(2) 1402260
XNUTP = XLAYER(3) 1402270
ALPHTH = XLAYER(4) 1402780
ALPHPH = XLAYER(S) 1402260
XGPY = XLAYER(6) 9403700
ER = XLAYER(7) 1A073y0
ES = XLAYER(8) 1407220
ALPHR = XLAYER(9) 1403730
___ALPHS = XLAYER(10) 1403240~
XNUPT = ETHET % XNUTP/EPHI 14n313=p
e 105 CCATINUE 140370
GNTO l77!-77?-77‘.774.?75-776!.KGEOM Yan3270
C GECMETRY FOR ELLIPSE VANRAEO L
771 A=G1 1403749
e BE=G? 1407400
T BETA = BE I 1403410
BESQ=BE#*#2 1403420
ASQ=A%%x2 1403420
SN=SIN(PHI) 1407440
CS=CCS(FPFI) ‘14034%0
SNSQ = SN#%2 1007440
T CSSQ = CS#*2 1403470
R2 = A®SCRT(140/(SNSQEBESO#CSSC)) 14n34R0
R2SQ = RzZ#*%2 1407490
RN=R2%SN 1403800
R1=R2*R2SQO*BESC/ASQ 1403550
BESQ=RE+#2 1407520
" R1DOT=Ce 0 14035%0
IF(KGECNeECe10ANDe BETAeNEalo0) RIDOT=2,0#(R24BETA/A)S$24(CS/SNSQ)® 1403540
1 (R1#*SN=R0O) wacresn
GOTOD 77171¢= 'lﬂ‘!‘éo
C CECMETRY FOR CGIVE Yaci1s570
772 R1=G1 _.14035%20

NI | vt vt s S



C=G62

14038€n
—_SKN=SIN(EFHIL1) 1403600
CS=CNS(FHI) 1280310

IF (SNeECe0e0) GOYO 777 2002L20___
R2=R1=C/SN 14036320

e T o fe oy & 1 P 1403640
" TTT7 R2 = 1,60 1402650

——__7?78.FQ = R1%SN=C o __1803EE0___
R1DOT=0,0 1402470
GCYQ 2718 18 03<R0
C GCEOMETRY FCR CCNE 14074A90

— 773 CS = COS(G1) 1403700
SN=SIN(G1) 1403710
____S=PHIL. __ 1403720
Si1=1e0/S 1402770
R2=CS*SA*PH] 1403749
RO=PHI%*CS 16037=0

_ _ R1DOT=0.0 1403760
GOTO 7775 1403770

€ _ GEOMETRY_FOR_CYLINDER 12403780
774 RO = G1 18037¢€9

_.SN=1.0 1403200
CS=1.0 1403P10

— ——  R1DDTY=0a0 1403820 ___
GOYO 777¢% 1403830

— € _MDDIFIED__ELLIPSE 1403Ra0 ___
T7S XNEXP=C) 1403RSQ0
A ___=G2 1403960
XN1=1o0EXNEXP 1403870

XN2=1a0/XN1 1A03RPO
XN3=XN1E2e0 14038460

— __ XN4=XNIGle0 1AC2S00__
XNE=XNA /XN1 1402910

—— SN = _SIN(PHI) 1403620 ___
CS = COS(FHI) 1203670

3, g A R2= A*(20/(1o0CSNE*XN]L) ) *sXND 1202040
R1=(A/200)%(R2/A)*%xXN3 jan3oEn

e RO:R2ESN __ : 14C9R___
RICOT==XNISA%( SNEEXNEXPRCS/A440 )% (207 (1o CESNEEXN] ) ) £52XNS 14n2¢€70

_GOvYa 7171¢% 1407CR)
C PARACCLIC CEOMETRY 14C32350

776 SN=SIN(PHI) Lapapnng
Cs=COoS(PFI) 1404010

TAN= SN/CS . 140an2n
SEC= 100/CS 1404020
F1=G% ja0aQAn
F2=G2 1404059

_F3=G7 : 1acanso __
'\ FO = (F2=TAN)/(2.0%F3) 1404070

Rl _= =SEC*%31/(2,0%F3) 1agagro__
R2 = RO/SN 1acancENn
RIDOY _= =30 0*SEC**ASSN/ (2,0%F3) 14021 Cq
7778 TAN=SEN/CS ; 1404110
- DEGRES.. = 000 1404120
IF( 1IGEONM ¢EQel) DEGRES = PHI % =7,29578 1404130

FOSQ = RO*%2 1408100
XNSQ=XN#%2 1apagsn

CN=CS*SN __ 1analreén
X1CS=10/CS 1404170

S ST FNESNACS T e _tanApg
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X1RO=140/R0 1404150

G X1RDSQ=1,0/RO%s2 ) . ik . ot _ja0a2c0
X1CSRN=1,0/(CS*RO) 14042190
CN1RQ=CN/RO. 1404270
SNIRC=SA/RO 1808210

(= Yo T e % 1404240
SNSQ=SN* %2 Xi 777 Taana2eg

__ _CSSQ=CS*##2 14nazen
IF (KGECNoECeAsOReKGEONSECoa?) GCTO 79 1404270
R1SC = R1s%2 1804200
R2SQ = RZ®%2 1404290
X1SN=140/SN 1408200
X1 ENRO=140/(SN*R0) X ; 14047310

_XTR1=V,0/R1 1404320
X1R2=140/R2 1404330
CS1R1=CS/R1 : 1404149
CS1R2=CS/R2 : 9408280

__SNIR1=SN/R1 - : . sa0a&0
X1R1S0=1¢0/R1%%2 : 1404370

_______?9_ XNTTrR=040 = ’_A.-oaqgoh_-
XNTPH=0e 0 JA0F 1G0O
XMTTH=Ce 0 1404400
XMTPH=0,40 1006410

iy IF (ITYFELECe?) GOYO 711 1404420

c COMPUTATION OF K AND D FOR MATERIAL PROPETY INPUT 1404470
GOTO  (701,702,703),THICK 140~ 440
C S!RGLE SHEE Y 1404450

701 HI=ST(2.,LL) 140240

TEMPI=ETHETH#HI 1404270

__ _YEMP2=TENF14HI*%2 1404490
TEMP2=(1¢0=XNUFT*XNUTP) _ 1400460
XK11=TEMP1/TEMP2 1ACe 300"
XD11=TEMF2/(1240¢TEMPT) 1404510
IF{ITYFESZEQe2)GOTD 704 . 1404520
XK22=XK11 tapnac3p
XD22=XD11 1404540
GOTC 7C% 140450

704 TEMPL=EPHI®HI. 18408560
TEMP2=TEMPl #H [#%2 140a=790
XK22=TEMF1/TEMP] . : 140a5P0
XD22=TENF2/(12,0¢TEMPT) 180A500

705 XK23=XGPT=H{ 1404500

T XDI2=XK2I3I¥H[*%2/12,0 1404610
: GNTO 710 1408620

T € EQUAL SFEETYS 1404670

702 HI=SY(2,LL) Ya0agan

T Y= sST(2,.,LL) . 1404AE=0
TEMP1=200%ETHET#HI 140A£60

T TEMP2=R18(4009HI$%2E60 0#HTSTE T, 0%T8%3) 1404670
TEMP 7= (1e0=XNUPT#XNUTP) : 14088p0)

T T XK1l =TEMFL/TEMPT 1808ES0
XD11=ETHETATENP2/( 608 TEMP2) 1404700
IF(ITYPELEQe2)GOTO 706 1404710
XK22=XK11 1404720
XD22=xD?11 1404770
GOTO 707 1404740

7706 TENP1=2,0*EPHISHI 1408720
XK22=TEMP1 /TENP? 140a7€0
T T XDP2=EPHISTENF2/(6.0%TEMPI) 1404770

707 XK3I=2,03XGPT#HI

1808780




xowr;xn31tten92/txz.0tul) 1404760
._.GOTO_T10_ el S 1404800
C UNEOUAL SFEETS 140290
703 HI=ST{2,LL) & 1404820
T= ST(3,LL) 1404870
—_  __HC=ST(A,LL) st WG 1404P40___
TEMP1=HIEHO 1404R50
Ve L, _TEMP2=TENF1*%4L12, O*HI*HO®T*( TEMPLIETY ) JACARED
TEMP2=(1 0= XKUFTEXNUTP) 1408270
_XK11=ETHET*TENPI/TENP]I A 1A02980
XD11=ETFET*TEMP 2/ (12,0*TEVFI*TEMP3) 1404R90
o L ST IF(1TYPEesEQe2) GOTOQ 708 1404500
XKZ2=XK1} 1404910
X0 2= XD VI EE RIS o 5 1400920 ___
GITO 709 1404970
—_ 708 XK22=EPHI®TEMP)/TENPY Ly 1ana0a0___
XD22=EPHI*TEMF2/(12,0% TFUS1 #TENMPI) 1404650
709 XK33I=XGPY*TEMPL _ _ = B 1404960
XD23= XGFTt(TEnP?/(SZ-O*\EMD!i! 1404970
S et ~LERLGNT Ok s o sRel DTSRl ) S L 1404980
< RANKIN=TFSTND MEANS INTERPCLAYE(CON"'ITE NTEMP MTEMP 14CA590
—C _ FANKIN=NOTHRM MEANS DO NCT INTERPOLAYE.CQ NOY COMPUYE NYEMP NTEMP 1405070
c FRANKINZTHCNST MEANS DC NOYT INTERPOLATE CCMPUTE NTEMPMTEMP " 1405010
— € _PANKIN=THINHO_MEANS_INTERPOLATE,BUY DO NCT COMPUYE NTEWP,MYEMP 1405020 _
711 CONTINUE 1405020
—— XX 11=ST{2,LL) 1405040
XK12=ST(3,LL) 1405050
XK22 = ST(4,LL. 1405CK0
XK23 = ST(S.LL) 1405070
XD11 = ST(6,LL) 14750080
XD12 = ST(7,LL) 1405050
XD22_ = SY(8.LL) 1805100
XD32 = ST(9,LL) 1405110
XCi1 = ST(L1Q0.LL) 1405120
' XK21 = xK12 14051320
— - = Xp2Yi= _X£12 140140
IF(ISTTAE=2)727,710,728 1405150
737 _K_= NTQTAL =-_7 1405:60
XC22 = ST(11,LL) 1405170
ZINTE = ST (K,LL) JaQgs51ie0
ZOUTTH= STI{KE1.LL} 1405160
e ZINPH = ST(KEG2.LL) 14Q5200
ZOUTPH= ST(KE3,LL) 1405210
SR. __= ST(k&a.LL) 1405220
€5 = ST(KES,.LL) | : 14052130
IR = ST(KES.LL) : 140=240
TS = ST(KET.LL) ‘140=2%0
GO.YC 71¢C__ 14052¢€0
728 K = NTOVAL = 2 1405270
ZINTH _= ST(K,.LL) 1405280
ZOUTTH = ST(KERLL) 1405250
SR = ST(KE2,LL) 1493300 __
™R = ST(KEI,LL) 1405210
_ZINPR__ = ZINTW _ 1405320
ZOUTPH = 20LTTH 1405239
710 GOTO (716,714,715, 71" l:EEL!JN 1405300
716 TII = ST(NROw#l.il) 1405150
__TIK = GT(NRCUC-?JLLI 140530
A TOK = ST(NROwW#?,LL) 1405270
e .00 = STINRCW+a,LL). 2140S7Rn
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GOTD 717

14n5350

715 TI1 = ST(ARCW41,LL) 1405400 __
TIK = YII 1405410

N T o S SR B4 _1405420___
YOO = TI1 1405410

717 CCNTINUE e Sive  1ansasn
' TENP1=ALPHTHLXNUTP S ALPHP | 140450

= __TEMP2=ALPFPHEXNUPTSALPHTH I 1407 460
TEMP?=1,0=XNUPTSXNUTP 1405470

5t TEMPA=F1/4,0 i 14054P0
TEMPR 2 [¥%2/2440 1405490

TEMPE=TIIETIKETOKETOO-A40¢TEFREE 140%5C0____
TEMPT7=240*TIIETIK=TOK=2,0%TCC 14c=810

GO TC (B11,P12 A13,R14) ,THICK 1405520
811 CCATINUE 140557y
IF(ITYPESEGe3) GO YO P14 140240
IF (TRICKeECe2) GOTC RYI2 140850

______1F (TrICKeEQOe2) GOTC 233 18405560
BO1l XNTTF=ETFETS* TEMPI®TEMIAXTENFS/TEMPI 1405570

o XNTPH=EPHI*TEMP2XTEMPA®TEMPA/TENP3 1405SPN
XNTTH=ETHE T*TEMP1 *TEMPS&®TEVNP7/TEMP 3 1405550
XMTPH=EPHISTENP24TEMPS® TEMP7 /TEMP] 1405600
GOTO 714 140%610

& P12 11=7/240 1405620
R0? TEMPR=KH1/2.0 1405520
__TEMPO=TIICLTIK=TOK=TOO 1405640
ENTTH=ETHETSTEMPI *TEMPRA*®TENPS/TEMPTY 140S€50
 __ XNTPF=EFNi®TENF24TEMPR*TEMRS/TEMP 1405670
XMTYF=ETHFETRTENFELI®TEMPR 3 (HI #TEMP7/3,0LT ISTEMPO )/ TEMP Y 1405570
_XMTPF=EPHI*TENF24TENPES (HISTEMF7 /3 40CTISTEMPO) /TEMPY 140545R0
GNTO 714 14055650
B13 TI = (HC#%2-H1#%2E02,0%HD*T)/ (Pe0%(HIEHC)) 1405700
TO = (HI®$2-HO*32E2,0%HIXT )/ (2,05 (HISHC)) 1405710
TEMPE=2,0*TIIETIK=3,0%TEFREE 1405720
TEMP7=24 0% TCOLTOK=3, 0% TEFREE 1405770
803 TEMPB=TITLTIK=?40*%TEFREE 1405780
 TEMPG=TCKETCO-2¢0*TEFREE 1405750

oty  XNTTH=ETFETSTEWP1#0e5# (HISTEMPBEHO*TEMPS ) /TEMPY 14057£n0
XNTPF=EFHI*TENP2%0, S*(HI*TEMPAELHO®TEMPO)/TEMP3 1405770
XMTTF=ETFETETEMF1%0e 54 (HI 4222 TEMP6 /200 =HO**24TEMP7/300ET IsHI® 1405780
1 T TYEMPB-TO®HO®TEMPQ ) /TENP3 1405720

L XMTYPF=EPFISTEMP280, 5% (HI# %22 TENFA/JeN=HCH 424 TEMP7/ 3006 TItH I 14058CH
1 " TEMPB=TO®HN*TENPO)/TEMPI 1405910

S L GOT0RTLIA 1408820
B14 TENPIO=SCRY(=XK11%XD11)/SORT(ABe0) 1405820
TEMF11=SORT(=XK222XD22 ) /SQRT(4ReN) 140=840
XNTTH=(XK11/8,0) *TEMPI * TEMPA 1405850
XNTPP=(XK22/4,0)4TENF2RTEMPS 1405860
XMTTH=TEMP10%TENPI*TENFPT? 1405870

XMTPH=TEMP] 18 TEMP25 TEMP 7 14057R0
[ COMPUTATION OF K AND D FUR K ARD D INPUT 1405860
714 LL=NPE1L 1405500
IF(XK11ECe0eC) GOTO 8101 1405690

IF(ITYPECEQe?eANDoXK12eEQeOe® GO YO P102? 1405920
IF(ITYPESECGe?eANDe XK21eEQeOe) GO TO A102 1605520
___IF(XK224EQe0e0) GOTO £104 1405680
IF(XK?24ECe0e0) GOTO P10S 1405950
_IF(XD11¢ECe 0o ) GOTD 2106 + __18nE=q9¢€0
T IF(ITYPEcEGe3IeANDe XD12eEQsDe) CO TO H107 1605970

_ IF(1TYPE«EQeTeANDo XDP?1eEQeOs) GO TO A10R pa08580- -
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IF(XDZ2.ECeCeC) GOTO B109

14089¢cr
—  IF(XD23,ECaCe0)-GOTN A110 1406000
NL=D 1405010
_— XNPH1 = _0e0_ 1806029
TJKLYN=ARCWELST(1 )L ST(2)+LST(3)+LST(A)+LST(S)+LST(6)+1 14060 320
IF{XNLeNEeOos0O) XNPHI = ST(IJKLMN,sLL) 1405040 ___
JF = NPROP 1406050
e DO 77 M=1,._JF 180RCED
I = (M=1)*8 ¢ 1 1406270
MoSNLEL 140£0L0
XFTHLD=C,o 0 1406090
XFPHLD=0s0 1A06100__
XFZELD=040 1006110
L XMTFLD=CaN 10Cc6120
XMPHLD=Ce0 14061730
—_— K=NPOW 1406140
IR=NL*€~-5 1406150
JF(LST(IR)aMEaD) K=KELST(IR) 14061%0__
1IF (LST(IRE1)eEQe0) GOTO 44 . 1406170
ecliesn s A Base 1406180
XFTHLD=ST(KsLL) 1406169
— 84 IF(LST(IRE2)eEQaQ) GOTOD 4S 1406200
K=KE1 1406210
— —— XFPHLD=ST(K,LL) 1406220
A4S IF(LST{IRE2)eECe0) GOTO 46 1406230
Ut wie 6 T el 1406240
XFZELD=ST(K,LL) 1406250
— 4K JF(LST(IREA)9EQeQ) GOTYQ AT 14082€0
K=KE 1 1406270
— XNTHLD=ST(X,LL) 1406280
AT IF(LST(IRES)eEQe0) GCTO 4R 1406290
K=KE.1 o 1406300
XMPHLD=ST(K oL L) 14061710
af CONTINLE . 140632209
49 CALL ODE 1406770
— 77 CONTINUE 14052480
GOTO 7% 1406 150
s QYT ERROREAQQ IR o Wit ety S A e e e e _1ACh2E0
NERROR = 11 1406270
—_—  _GOTO geee 1405220
€002 1ERROF=R002 140K3C0
ANERFROR = 12 1405400
GOTD RAge 1406410
— " P003 IERRQOR=R2Q01 1a0h420_
NERRCOR = 13 14064720
GCTO ~28f8 14064409
€006 IERRCR=£006 1405450
NERFCR = 14 14045460
GOTO EESE 1408470
— 8007 1ERRNR=8007 14064AR0
NERRNOR = IS 14064C)
—00Y0 _tege 1406500
€008 IERROR = 8(00C8 1406810
NERRCR_=_ 10 - 140¢520 ..
GQ TC fgee 1406520
——__BNO9 1ERROR = 8009 140€s4n_
NER]RNR = & 1406550
GO Y0 _9582n —14355€0
2031 IERROR=ACY} 1406570
______“_“NEﬂRcBTz.ah 1406800
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GOTC eseg

. 1406560
_P036 1ERROR=E026 = 1460700
NERROR = 2 1406510
___GOTN _88en V40RO o
R086 IEFROR=8(A6 1anFe=n
Bt NERROR = 2 e > 140 E40
GOTN egne Janf REQ
____BOAT 1ERRNR=ACA7_ 140F 660
NERROR = 4 1406570
__ G070 _“emes 1006600 3
20ee [ERROR=AORA 1A0€££€0
el 'NERROR = 27 X, x 106700
GOTC R2RpP 1406710
_____B0B9 IERROR=RCR9 18406720
NERROR = & 1406770
_____GCTN eeem 1A0K780
P0O90 IERRCFR=80G0 1406750
o _NERRQA = €& 1408760
GOTC Reee 1405770
_____BOA7 IERPROR= RO67 1406780
NERROR = 16 1406750
__€OY0 _eaan 1o gaRnao
8101 IERROR = 8101 1406290
_____NERRCR = 17 1406820
GOTO erpe 1anEe 20
8102 TERRCR = €102 faosnaos.
NERROR = 18 1a06RED
GOTO RA9ae 2 i 14CAREN
2107 IERROR = £103 14c4070 #
__ ______NERROR = 19 14059P0
GaTO e=fp 1406R5S0
B104 IEPRNOR = E1CA 1206900
NERROR = 20 1406910
¢NYND 2888 1406520
2105 1ERFRCR = R1CS 1404930 )
____ NEFROR = 21 e LA T
GuTC esen 1496950
___B106 IERRCR = E1CE. 1406360
NERROR = 22 18406570
_GOTO eeAA 14C65R0
R107 1ERROR = R107 14045560
o NERROR = 27 1a07c00-
"~ GCTO eeee 1407010
810A IERRCR = B81(C8 1407020
NERROR = 24. 1407070
___GOTO eene 1407040
8109 IERRCR = 81C9 "14070%0
; NERROR = 25 14070€0
"""" GOTo eeee 1407070
8110 IEFRCR = 8110 1an7080
'NERROR = 26 1407090
GNTO 8988 1407190
2013 IERROR=2013 1407190
i i NERROR = 7 1407120 E
7 Govo sese 14071%0 i
B787 IERRCR = £787 1407140 =
NERRCR = a4 1407120 %
e Loee G LGE L 1407160 . =
8501 IERRCR = n501 T 1407170 %
LIS NEHWROR = 25 ran?LRn 2

A ey
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GO TC 8eeg e

1407190
—C __THE HUBER_VON MISSES STRESS EQLAY!UNS 1407200
110 CALL OUTPUT (KLUE ¢ YCCRR 4ER,ESs ALPHR s ALPHS ¢ ZINTH, 1407210
= Y ZOULYTH.2INPH.:ZOUTPH:SReSSsTRsTSaNCYC.TIME.DFGRES.DYA,STYEFE, 1407220
2 HI+HCsToTII,TOO) ( 1407270
_IF(NIXeEQel) GO _TO 9959 L __ 1407240 ___
; GO TO €ASQ 3,407 250
___BERA NIX=1 AN o % 1407260 .
GO TO 999 e YRl : 1407270
— 150 IF(LSCall1aKSC) GC YO S0 1407220
9999 RETURN 1407290
o END 1407300_
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SUBROUTINE ODE'?

Subroutine LEBEGE calls ODE, and various geometric and trigonometiric clues, as well

as the predicted velues of the differential equations, are passed to this subprogram
via label common area LASTEQ.

The equations in ODE are identical to those in subroutine DIFFEQ, with the addition
of the four auxiliary equations for YANPT, YAQPH, YAQTH, and YAOPH. Subroutine ODE
performs the final integretion for each segment in the structure utilizing the

initial conditions previously obtained, and returns these values to LEBEGE via label

common area LASTEQ.

tThe ODE flow chart is identicel to the DIFFEQ flow chart.
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FORTRAN CODE ENGINEERING SYMBOLS (REF, 1 SECTION 3)

YANPT Vg
YAQPH q,
YAQTH : Q
YAOPH Q
¢
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=== - SR S D o S R SRRV

e .

. € eesee FOUTINE *3%0DE- __ *% ABACUS UPL .ED OR/09/59 sesee 16000C0
C esesee ROUTINE #*2QCE T ABACLS UPDATED 06/?0/65 esoee 1500010
—___ _SURROUTINE CDE 1£CC 020

COMMCN STODRY(16) ,TALE(16) 160020
e __COMMCN XMAT(110¢10)eSTD(10)sNST(I0) ¢NKL(20),NXMAT(20):SAVTIC(9CA) 1600040
COMMON SAVJTCU20) 4SAVSTP(0)JRTIC(30)+JRSTOP(20) 1£C00%0
o __CNMMCN SACLS(€0).RADUS(50) ' 1£000€&n

CCNMCN XN oeNREGsNSEGTL s AMPYT JMATPRP, TEFREE ¢NCUPLE, TIC ,PHI,STOP 15CCO70
T _COMMCN NRGENDeNSYM oNRG(NRCoNSCoNIX s IERRORyRESTOP, RTICK 4 10UT 1€000E0
CONNCAN NAT,KGEOM, IGEOM, ITYPE s ISTTAR,THICK XKELVIN,G} 15CC0S0
. ___CcvMCN IBEGIN,NPROBsNHARM,NSEGNERROR, QO  +NSMAX 1600100
INTEGER (% 1500110
& __ EQUIVALENCE (XMTTH, xMTETH).(xuwpu.xg!ggn).(xufru XNTETF), 5 1€6C0120
1 ( XNTPH ¢ XNTEPH) 1600170
COMMCA _/LASYEC/ YPRED( _80),YDOT( 80)+YASAVE( A0}, 1600140
1 YANTH,YAMTF (YAMPT . YANPT  YAOPH, YAQPH s YAGTH: YAJPH, 1400150

s oty o e R I _SeSN3CSeSNECICSSOeTANsSECsCNe X1CS o X1SN TNy ‘ . 1600160
3 X1 ROy X1ROSQs X1 SNROs X1 CSRO.CNTROsSNIRC,CSLRO, 1500170
ik i _ X1R1,X1R2,CS1R1,CSIR2,SN1R1,X1R150,3250,R0O,BESQ, 1600170
= ROSQsXNSQ,BETA+R1 4R2,S1,R1D0T,R!SQ, 1200190
6 XNTTH . XNTPF o XMTTHo XMTPH ¢ XFTHLD » XFPHLD » XF ZEL Do 1600200
7 XMTYHLD s XMPHLD s ETHET ¢EPHI ¢ XGPT o ALPHTH ¢ ALPHP H 1600210
sl 8 _XNUTP o XNUPY ¢ XC11 ¢ XC2249 XD23,XD22,XD21,XC12, 15600220
9 XKLL g XK12XK21 ¢ XK22,XK3I3,XD11» ‘16002720
A MeToSITIN,SITOUT,SIPINGSIPOUT,TPTINTPTNUT, 1600240
B ZBRIN ZBROUT ySCRIPASSCRIPI+SIFIN,SIFOUT o TZEPH, TZETH 1600250
kel o XNL ¢ XNPH 1EON2E&N
EQUIVALENCE (XNPHI,XNPT) 1£00270
____DOUBLE PRECISICN YPRED = 1€00280
IF (ISTTABL.EGe2)GO YO 7447 ; 1600290
IF(1STTARGEQel) GD YO 778€ 1500300
c THE FOLLCWING EQUATIONS ARE THE °*THICK® SEY 185C0210
GO TO (1%1,152,153), IGEQM : 1600220
C EQUATICNS FCR SHELLS COF REVOLLTICN ( PHI CODRDINATE ) 1AN0330

151 YANTH=XNUPT*YPRED(IE1)E(XK11=XNUPT*#2xXK22 )% (XN*YPRED(IEA)EYPRED( 1A00280
1 1£5S )eCS=- VPRED(!f;(;)tSN)tK!RD—XN'ETHEXNUPT'!NTEPH 1600250
SIE e YAMTH=XNUPT#YPRED(I£3)=(XD11-XAUPT*#24X022) %X RO*(X1RO*( XN*YRRED  16C07¢&N
1 ( 1£4 ) *SN—XNSQ*YPRED( 1£5) )EYPRED( [E7)*CS)~XMTETHEXNUPT&XMTEPH 1600270
: YAMPT=(=140/((RO/XD?2)E(SNSC*XIRO/XKI2)))*(=2,0%XN*YPRED(IE?)EYPRE 1600200
1 D(IEA)*(CSIRI-CNIFRD)IEXN*YPRED(TES)*(SNIRCEXIR] 1E24 0% XNSYPRED ) 6003200
G e (1E6)9CSIRCEYPRED (1 )$SN/ XK33) o 1600400
T YAJPF = YFRED(142)=XNL*(XNPI®YFRED(I+7)) 1600410
YANPT=YPRED(I)EYAMPT®SNRC st 1600420
YAQPH=XN3YPRED( IE6)*X1FO-YPRED(IEA )#SN1 RO : 1600420
YACFH=YPRED(I£2)=XN*YAMPT*X1R0 14CCA49

YAQTH=(2,0%CSIR0-(2,0%CS*(RO¥XKIICXDZT*SNIRY ) ) /{ ROSQ*XKIILXOTI«SNS 1£0N450

1 Q) )SVYAMETE(=X1R) /(RO/XDIIESNSO*XIRC/XKIZ) ) # (=24 *XNSYDNT( IL7 1600460
D JEYDOT (JE4)=(CS1R1=-CNIROIEYPRED(IEA)* (SA*SNIRC-CS*CSIRO=SN] 14500870
a R1-RIDCT#CSIRI*X1R1ERY ACSI RO*E2SSNIEXN=YDOT(IEE)*(SNIRO 16C04Pn
4 EX1R1)EXNAYPRED(I£S)*(CSIRO-RYI S CN*XIRDSO=-RIDOT* XIR1*%2) 2,08 140040
€ xn-voott;56a¢f51nu-°.c-xntvpasotlaé:tggntnoathcs:nottzis 1600500
6 YOCOT( T1)*SN/XKIIEYPRED(I )#CS/ XK ) =XN*YAMTHEXY RO= XMPHL D 160050
IF(KN.EO.O.O.AND.xFTHLD.EG.OoO.AND.xNPrLU-EGoO-Oi YAQTH=0e0 __1800%20
T T YDOTU(1)=R1% (=2, 0%YPRED(I)*CSIPOEXNSYANT FEX IR C=XNEYAMTHISNSXI1ROSA= 1600570
1 YAMPT#CSIRC*(X1R1=SN1PC)=XFTHLD=XMPHLD*SN1RD) 160040
e YDCY{I£ES)=R1*(YPRED(IEE)I®XIRIE (a0 /t XK22-XNUTPR%2 xK11))*( YDRED(IE IKONSEN
1 1 )=XNUTPEYANTHEXNTEPH=XNUTP & XNTETH) ) LENDEFD
T YDCT(1+1) =(-YPRED(1¢]1)*CSI1RO+YANTHRCSIRC=XN*YPRED( () ®XIRN=XNE  '600S?H
Vil A L Pl 5 YAMPTE®X1RO* (SN*XI1RO4X1R1)+YPRED(I +2)*X1R1I=XFPHLD=- 1600589
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2 xNL-(prHLrtcvpneotl -CS!no—VPRED(lfﬁ}tlx1n10Su1qn) 1600590
el necrme U0V ' 4YDOT (145) *XARYI-XFZELDEYPRED(LS7INICRY _____ AEQME0n
vonvv:*zm =(=YAJPHRCSAX 1RO=-YANTHESNIRO=YPRED( 1+ )5 X1R14XNSQ*YAVMTH® 1A QNEY A
i basl Lol X1ROSQ=2e0 *XAN*YANPT*C Sk X I ROSQ4¢XNAXMPHLD*X1R0=XFZELD=XNL _1ACOER0
2"”"- ' M(XFZELOR(YPRED(I+S)2CSEX1RC=YFRED(I146)*( X1IR1+4SNTRN)+ 15CNE=N
___"A___“_EHJ;;;L._.,“7001 (!#ﬂ)*KlQ!DOXFDHLD*YPRLO(I#?)J—XnttCSlﬂOt(knﬂlt_;“_1eocfao_f+_
4 PETH S CypRED(TET)IIRRL 1 ) s yocoesd
: _____ﬂ_._YDDTtltﬂj;m ﬂl*tvnnTH-c31#u-vPRED(191)-cs'Po-z.otxhryAvpr-x'DOt__ ABCOFEQ
1 E5t . YA JPHXMTHLD) ' i T A B R ] el N HGSGREDLGE e 1£005K70
YDOT!IE&J:&I*QVFGED(IE*)*CS!RPGKNtXEREBLJESJ*Ajﬂﬂaxeaﬁnlllzxszzs_*_'ﬁoc‘ﬂo
b UM Y YAMPTRSN®XIRC/XK22) " ' " . Hog e L1 2C0EG0
_ __NDOTUIER)=RAIX(YPRED(IE7 )=YPRED(IES ) ®XYRY)Y '« '~ . MV60CTO0O.__
vuoT(ta71=nxt(1.0/(xoa?-x~u1p--ptxuts)i-(-vpneocxazyaxnurprVAuTH- 1£007%0
__________1‘"';“"F_XMTEPHLXNUTP*IMTEYH) et R B T e BUA T Py s e R RS 0N T DN
'GNTOD 9005 : Yysist 3 1600730
€ = EQUATIQNS FCR CONE' __J"::;;i_;“;i";;f;i__;" 16Q07A
152°' YANTH= xhuprtvpﬂentlci!L(xk1lsxhuptttpixusﬂ)*fx'CSIS)ttxN!vPRED(taa 1500750
1  )EYPRED(IES)*CS~YPRED(IEA)¥SN)=XNTETHEXNUPT*XNTEPH = $ANOTEQ.__
‘YAMTH= xNLFTtVPnEotxa'i-t1.u/q)*x1r9#txo:l—xNUprt:atinz«)*tt'.OISt- 1600770
s e v el 3l K!CS*(KN*YPRED(I&GD*EN-XhSQtYFPED(!56})GYDPED(I611*C1):"”;___1600780,__.
2 ' XMTETFHEXNUPT®*XMTEPH - ' 1500750
YAMEI_{-‘ooftjstCS/KD")F(‘h!!h?!&ﬂ:l!ﬁ)1)1!i:anEXH_XPPEDLLL_J.___LF“OqQﬂ“___
1 vpneu(1&4)-q~/ssxntvpneut1551*1N/559.0tx~bvpnea(Ies)rssvpnsn 16C0210
2 _ __ LI)*SN/XxK33)' Dlceal Iatinnle SN era R elomnami (Bn s 1600320
YAJPF = YFRED(I+2)= XNL*(!NDPI*VPHED(lG7l’ G 16008120
el ’VANDT YRRED (MUY EYAM P& TN LS SEE i S SO e b - S T Sl S S e IS 1500980
vncpn-xN-vpnectteaitxncszt-vpntot!un)t?nzs L R P Y 16N0RE0
_YAGPH=YPRED(T1E2)=XN*YAMPTAX1CS/5S ‘rcpeen
YAGTHE(2,0/S=2,0*XRK32%SCS*% 2/ (XKIIXSH223CS*H2EXDIIRSNRS2) )R YAMPTE 1&NCETO
1. "1' (=102 (({S*CS/XDINEISNARRRXLCE/(XK2TI%G))))*(=2,Q*XN=YDAT(IE7 250N0RRND_
2! ' JovYOCT(IEA)*SN/SEYPRED(IEA )RSMN/S*XxI2EXNAYDOT(IES) #TN/S=XN * 1 200R S0
i, ‘.LJ};;ﬁPﬂED(!65)*TN/5**262iO!YDUTl!&6)‘XN/S—?-QﬁKN!!PRED(lL&ltszlz,16C0990*__.
= a4’ ' ! ENCOT(T)I*SN/XKIT)=XN*YAMTHERY ES/S-XMPHLD 169C910
IP(XNQEQe0s0eAND XETHLDgE Qe Qoo ANDe XMPFLD2EN Q90 ) YAQYH=0o0 1Sl f e el SRl
! 'T¥YDETLT) ‘-—=.c-vpnhot1)/sst&*ANTHhx~csxs-xN-vAMTHhsN-xtcs:-afs-.a 1£0CI30N
'1;1_;'1._. _EYAMPT*TN/58% 8= xFTHLD=XMPHLO#TNZS 7'+ =~ =tftr oy __16cCs580_
VDGT(I$6)=(1.0I(xxbp-xNuTottﬂtxxig))*(vbh_otlsll-xNUTP-VANTH&xNTEP 160090
_________J,;;JL";_;_.-xNUTPtiNTETF: T T R SS ho i  eEdd e __16000f0
voortt#l:: -VFGED(ro:lltfﬁANTHJS-KNtVPREo(I)I(QtCSl-xN-VAMPTtSN/ ' 169CS70
) tadk . _{S*%2%CSE#2 ) =XFPHLO=XNL*( XFPHLD* (YPEED(J45)/S=YPRED i&e09¢cRg.
? e (L46 )X TAN/S+YDCT(1+5) )=XFZELD*YPRED(147) ) 16C0 390
190111£3)=.-YAJPHIG-YANTh*TANfsoxuso*VAvtﬂl(s*t?zss*tz)-’-o-sst_,__Lﬂn!000
|5 YAMET/Z(S*¥2%CS) +XNEXVMPHLD/(S*CS)=XFZELD=XNL*(XFZELD=( 16010%0
2. : YPRED(I+5)/S=YPRED(I+6)2TAN/S+YDOT (145) )+ XFPHLO*YPRED _1£C1020__
3 (147))=XNL*XNPHI*YPRED( 1+7)/S 1601070
YDCT(1#3)= YAMTH/S=YPRED(I1+7)/S=2e 0%XNAYAMPT /(S*CS)+YAJPH+XMTHLD 1401040
YOOT(IEA)=(10/S)*(YPRED(IEA)EXNEYPRED(IES ) *X1ICSEYAMPTETN/XK?1) 1601050
g e EYPRED(L)ZXK2a 0 L sl 16C1NF0__
YOOTY(IEA)=YPRED(IET) 1601070
YDOT(IE7)=(1eC/( XU22=XNUTP*£2%XD11) )*(=YPRED(IEI)EXNUTPEYAMT H= 16Ccinn0___
1 XMTEPHEXNUTP® xMTETH) 15C 1090
GO NS00 = : 1601100
Cc EQUATIONS FCR CYLINDER 1601110
L AS3 _YANTH=XNUPT2YPRED(I£1 )& (XK1\=XNUPT#*%*2axK?2 )% (X1RO®(XNEYPRED(ILS)=-__160Y1290
1 YPREU(TIEE) ) ) =XNTETHEXARUPTH®XNTEDH 1601130
e YAMTF=XNUFTH*YFRED(IER)=(XIRC*(XDI1=XNUPTH=2&XD?7) ) *( X1 FO*( XN®YPRFED 16Cl120Q0_ _
1 (IEQ )=XN%22AYPRED(IE6) ) )=XMTETHE XNUPT*XMTEPH 1A01150n
__YANPTI=(=10/((FRO/XD?3)EL(XIRC/XKIT) ) )4 (=Zo( *XN*YPRED( ICT7)EXNEXLAN® IACIIEN
2 YPRED( IES)IEYPRED (1) /XK22) 1601170
£ _YAJPH = YOREOD(I42)=XNPHI*YFRED(147) st e Sr T P i S n Ee a e Q Rmg) —

105

3

ARt s 2 L



YANPT-VPREDﬁ!)LYAHPT‘!!RO ' 1600090

e _YACPH=X1FRC*(XN®YPRED( 1L5)=YPREC(IEL . Pl = E 4 _Y6r1200
YAQPH=YPRED(IE? )=XN*YAMPT#X1RN 16072140
E YACTH=(=140/((RO/XD3)E(XIRC/XKII)))N( =20 XN*YDOT(IETIEXNSYDOT(IE 1AC° 220
1 S)*XIROEYDOT(I)/XK3I)=XNIYAMTHEX] RO=XMPHLD 1ANY 210
2 o IF{XNeECe0eCoANDoXFTHLDeENQeOoDeANDaXMFFLLeENSOeN) YAQTH=0eN _~  15C1700
: YOOT (1) =XN*YANTH&X1RO=XNXYAMTH%X]IROSQ=XF THLD=XMPHLD#*X1R0 1601 250
£ ___ YDOT(IES)2(1e0/(XK22=XNUTP*% 2% XK11) ) *( YPRED(IEL ) =XNUTPEYANTHEXNTYEP §ENY2FO0
1 H=XNUTP*XNTETH) i 1601270
vnoT(loll = =XN&XIRC*YPRED(!)=- KN#YANPT‘l!ﬂﬂSC—lFDHLO-XhL*(!FDHLC‘ 1£012P0
1 (YDOT(145)-YPRED(146) *X1RO)=XFZELO*YPRED( 147) ) 1€CY 260
s _YDOT(142) = —YANTH*X1RO+XNSQ®YAMTHEX) ROSCHXNSXMEHLDSXLIPO=XFZELC= __ 101200
1 INL*(!FZELD‘(YDDT(IGSI—YPRED(ltﬁ!*llHO)oxFPhLDtvPRED( 1501710
? e R T) LA bl IS Ewita i, vy 16NN 320°
YOCT(143) = —Z#XNEYAMETSXIRC4+YAJPHEXMTFLD - 1501270
YDOT( 164 )=XN*YPRED(IES) *X1RCEYPRED(I)/XK2IEYAMPT X1RO0/ XK 33 1601340 _
YDOT(1E£6)=YPREDIIET) : 1601250
s ___YDOT(IET)=(1s07/(XD22=-XNUTP*%2%xXD11))*(=YPRED(IE2)EXNUTPEAYAMTH=XMTE 16012460
1 PHEXNUTP®XMTETH) 16019270
_____ GO TC_So0cef o =liE 1803200 -
77A6 GO TO (QT?I.A???.‘??B).IGECM 1601 2¢<0
< THE FOLLCWING EQUATIONS ARE THE *SY10¢ SET 1£€1400
c EQUATIONS FOR SKHELLS CF REVOLUTICN ( PHI COORDINATE ) 1501410

AT71 YANTH= XK12%(1,0/( XK22EXC22%%2/XD22) )42 (YPRED(IEIIEXNTPHE(XC22/XD22 1601420
J$(YPRED(IEIIEXMTPH) )=XNTTHE( X1RO*XK]11-XK1 22 XK21%XIRN*{1,0/ 1601420
(XK22EXC22%%2/XD22) ) ) *(XN*YPRED(IEA)EYPRED(IES)*CS=YPRED(IE 1601440
B)FSNA)=(XCI1EXKLI2¥XC2Z2%XC21/XD22%(10/({XK2?PEXC22%%2/XD22)) )% 1601450

(X1ROD**2% ( XN*YPRED(IEA) *SN-XN** 2% YPRED( IE6))EYPRED(IET7)*CS* 15014640

X1RN) 1601470
YAMTE ==XC12%(XC22/(XC22%%2LXK72%XD22) )+ (YPRED(IE1)EXNTPH)=XMTTH 1601480

A& (2N

1 EXD12% (XK22/( XC22422EXK?2%XD22) )« (YPRED( 1£3) EXMTPH )L (XC11® 36014°€0

2 X1ROEXDI 2% XK21 #X1RC*( XCP22/ (XC22#$2EXKP2¢XD22) ) ) (XN#YPRED( 1601500

1 1CA)EYPRED(IES ) *CS=YPRED(TEF )*SN)E(XDI1-XD12¢XK22%XD21/( 1A01%510

a XC22% %26 XK22%XD22) ) (X1ROSA* ( XN*YPRED( 1EA )& SN—XNSQ#YPRED 1601520

5 (1EE€) )EYPRED(IE7)#CS#XIRA) 1601520
YAMPT=(~140/( (RO/XD?3)F (SNSC*XIRO/XK22)) ) €(=240% XN* YPRED(T1E7)CYPRE 1601540

1 D(IEA)*(CSIR1=-CNIRO)EXN*YPRED(IES)*(SNIRCEXIR] )£20*XN*YPRED 1AG1S=0
2 (1EE)SCSIROCYPRED(I)#SN/XK?3) . 9ANISEN
YAJPH = YPRED(I#2)— xNLt(xNPltaneu(!t7)i 1601570
VANPTSYPFEDIIiBYAMPTlQNlﬁD IGﬂIQRO
YACPH=XN*YPRED(IEA)*X1RC-YPRED(IFA )*SNIRC 1601590
VAOPP YﬁﬂED‘IC?!—XN*YA”FTUXYQC A '60!600

T YAQTH=(240%CS1R0O=(20*CS*(RC*XKITEXD? ?8SN1R1 ) ) /(ROSQA*XKIAILXDAISSNS 1601610

1 Q) )*YAMPTE(=X1R1/(0/XDIZESNSQEX1R0/XK3I3) ) # (=2 #XN&YDOT( 17 1601¢ 20
2 YEYDOT (IE4)#(CS1R1=CAIRC)IEYPREDIIEA)® (SASSNIRC~-CS*CSIRN=-SNT (601 £70
a R1-R1DOTHCSIRI#XI1R1ERI*CSIPOS%24 SN )EXN*YDCT (16%) #(SNIRO 1601440
a EXTRI)EXNSYPRED(IES)* (CSIRN=-RI*CN*X1RNSA-RIDNT*XIR1I*%2)62,0% 1AN1E5C
5 _ XN®YDCT{IE6)*CS1R0-2¢ O#XN*YPRED( 1£6 )% (SNIFNER1*CSI RO *2)¢E 1501 €50

T &  YDOT(I1)#SN/XK3I3ZEYPRED(I)*CS/XKI2)=XNSYAMTHEX1RN=XMPHLD 1601670
o IF(xhoEOOOQOQ‘Nc.XFTPLD.E0.0.0.AND.X“FHLQ.&0.0QO’ YAQTH=0e0 D !6’!6?0
TYOCT(1)=R1%2(=2,05YORED( [ )*CSIROEXNSYANTHEXIRO=XNEYAMTHISN®XI ROSO~- A0V <an
1 YAMPT#C S1RO#( X1 R1=SN1RO)=XFTHLDC=XNPHLD #SN1R0) 1601700
YDOT (IES)=R13(YPRED(IEA)I*XIRIE(1e0/( XK22EXC22%%2/7XD22))*(YPRED(IE 1£01790
3 _ _L)EXNTPHE(XC22/XD22) % (YPRED(IEIEXMTPH)=XK214XIRO®(XN" 1609720

2 " YPRED(IEAIEYPRED(IES)*CS=YPRED(IE6)*SN)=( XC22%XD21/XD22 1601770
) i ) *(X1ROSO* (XN*YFRED(1£4 ) #SN=XASQ*YPRED( 1£6 ) )EYPRED(1E7) Y€Q0Y 740

a T#CS*X1R0))) 160 78

VDCT(!O!'_f(-YDRED(lOI)‘CSIQDOYANTH‘CQIRC—XN*YﬂRED!l"!!ﬂDﬁ!N‘ 160Y7F0

1 T YAMPTEX1RO*(SNAXIRO+X1IR1 ) +VYERCD(T+2)*#X1R1=XFPHLD= = 1201774

XNL* (XFPHLD®(YPRED (145 ) #CS1RC-YPREO(1+6)# (X1R14SNIRN) 1661 7p0

106

e R e TR C R



+YDOT (14S5)%X1R1)=XF  DSYPRED(147)))*R1

'

!FOITGO

__XDCTII+21H:( YAJPH®CS*X1RO=-YANTH®SNIRO=-YPRED( I+ ) X1 R14+XNSQAYANTHE 1601200
1 X1R0SA=2e 0% XNEYAMPTRLC SR XIRODSO+ XNEXMOHLD®XI RO=XFZELD=-XNL 'YgNt PN
d z *(XFZELC*(YPPED(I+SY*CS*XI1PC-YFRED(I+6)*(XIR1+#SMIRD) 4 __ 1602820
2 YDCT (145)%X1R1)¢XFPHLDXYPRED(I47))=XALXCSIRO*( XNP[ = 1601 R0
e e e YO REN ST R e S er e T e S ———_160YFAD.
YOCT(I43) = P1#(YAMTH®CSI1RC=YPRED(I141)#CSI1R0=-200%XNKYANPT® X1RQ+ T )
Em St Lt | e YAJPH#XMTFLD) _ SR . =as): R 1Y s L1
YaCT(!LA!zR\*{VPRED(IGQltCSIRCSthYPPED(!&S)#XIRO&YDRECIIDIXK“C TECYETD
YAMFT*SN*X1RO/XX23). 15¢1280
YDCT(IEE)=R1*(YPRED(IE7)~YFFED(TES)*X1R1) 101290
_YDOT(IET7)=R1*((—XC22/(XC22*%26 XKZ2%XN22) ) * (YPRED( [E1)EXNTPH=(XK21/ 15019090 ____
1 RO)* {XN*YPRED( 1EA)EYPRED(IES )*CS~YPRED( IEA )*SN)) 101610
P B(XK22/7(XC22%%2EXK22%XD22)) *#(YPRED(IE)EXMTPE)=(XK22% __ 1&C1920 ___
3 XD21/ (XC22%% 2L XK22%XD22) )% (X1ROSA*(XN*YPRED( 1£4 ) #SN=XNSQ 160% 9720
a 2YPRED(IEA)VEYPRED!TE7I*CSAXIRT)Y) Pl S 1A01040__
GO TC 900= 16019€0
— €  EQLATICAS FCR CCONE. . T Bl S 16C1G50
A772 YANTH= XK12%(1e0/(XKP2EXC22%%2/XD22) ) %(YPRED(IE) JEXNTPHE(XC22/XD22 1601970
1 _)*(YPRED(I£2)EXMTPH))=XMNTTHE(1a0/(CS*S) )x(XK11=XK12*XK21%{ 1401SRQ
2 1eC/( XK22EXC22%%23/XD22) ) )% ( XN*YPRED(IEA)EYPRED( IES ) *CS5~ 1£01ccn
= YEREDIIESE)*SN)—(XCUVE(XKI2AXD21*XCZ2/XD22) % (12 0/( XK22EXC22% 1602000
A *2/XD22)) )% ((14C/(SAX2%CSHRD ) ) * (XNAXYPRED( 164 ) *SN=XNSQ*YPRED 1602010
48 = (1E6)Y)EYPREDILIETI/SY . . i 1602020
YAMTF == XD12%(XC22/(XC22%%2EXK22%XD22) ) # (YPRED( I£1)EXNTPH) =XMTTHE 1602070
1 XD12* (XKP2/(XCZ2%%2E XKP2%XD2Z ) ) *(YPRED( 1€ 3)EXMTPHIE(XC11/Z 1602040
2 (S*CS)EXDI2%XK21/(S2CS))*(XCP2/(XC22%%2E XK 2% XC22) )X ( XN% 1602059
2 YPFREC(IEA)EYPRED(IES )*CS=YPRED(I£H)*SNIE(XD11=XD) 2% XKD 2= 1E020F0
£ 4 XD21/(XCP2#+2EXK22*XC22) )% ( (1 a0/ (SECS)*#2) % (XN*YPRED(IEA)* 1602070
e B __SN-XNSQ*YPRED(IES))EYPRED(IET?)V/S).. . . i ... VEN20°n_
YAMPT=(=1e0/( (S*CS/XD 22 )E(SKNETN/(XKZ?%S))) )% (=240 %«XN*YPRED(IE7 )~ 1602CC0O
1 YFEED(IEA)*SN/SEXN®*YPRED(ILS)*TN/SE2.0%XN*YPRED( I1E6)/SEYPPED 1€02100
2 (I)*SN/XK33) 1A02110
Y YAJPH = YFRED(I142)-XNLX(XNPHI*YPRED(1+7)) 9 1£n2120
. YANPT=YORED(I )EYAMPT®TN/S 16102170
o YACPH=XN*YPREC(I£6)#*X1CS/S-YPRED(IE2)%TA/S o 1en2180
YAQPH=YPRED(I1E2)-XNkYAMPT#X1CS/S 1602150
A _YACTH=(240/S=20%XKT?IxSACS*%2/(XKIAXSEA2ICSHR2EXDIILSNS*2) )RAYAVYPYE 16012840
(=107 (S*CS/XDI2)E (SN*%x2%X]1CS/(XK23I%S5))))%(=2,0=xXN2YDNT(IE7 1602179
2 )=YCOT(I16a)*SN/SCYPREC(1EA)®SN/SHI2EXNSYOOT(JES)STN/S=XN* 1602120
3 YPRED(IES)®TN/S*%2E2,0%YDNT( [E6) XN/S=2, 0% XN*YPRED(IEK) /S%%> 1602190
& . __EYDOT(I )*SN/XK3I3)=XN*YAMTHEXICS/S=XMPHLD —_ 1A02200__
IF (XN oEC o0 e0eAND o XFTHLDoECoCoOeAND e XMEFLDoEQeOe0) YAQTH=No0 16072219
YOOT(T1) ==2,0%YPRED(I)/SEXN*YANTHEXYCS/S=XN*YAMTHESNRXICS*%2/Ss%2 1ANZ220
| EYAMPTSTN/S*82=XFTHLD=XMPHLD*TN/S 1502220
YOOY(IES)=(1eQ/(XKP22EXC22%%2/XD27) ). (YPRED(IELIEXNTPHE(XC22/XN22) % 1402280
1 (YPRED(TEIIEXMTPH)=(XK21/(S*CS) ) ®( XN*YPRED( LE4 )EYPRED( 1602250
2 ___IES)*CS=-YPRED(JEE)*SN)=( XCP223XC21/XD22)%((14C/(S*%28(Sa% 1ANP2A0
a 2) )% (XN*YPRED(1£A)*Shn=XNSO*YPRED(IEX) )EYPRED(IET ) /S) ) 1£02270
YDOT(I#+1)= =YPRED(I4+1)/S+YANTH/S=XN*YOREQ(I1)/(S*CS)=XNRYAMPTRSN/ _ 1AOP2P()
1 (S*%2%CS*%2 )=XFFHLO=-XNL%(XFFHLD*(YPRFD( ! +%)/S=YPRED 1702260
rig ([+5)*TAN/S+YDOT(1+45) )=xXFZELD=YPRED(I+T7)) 16027300
YOOT(I142)= =YAJPH/S=YANTHATAN/S+XNSQRYANTH/ (S22 %CSE 82 a2 NRXN*® 160272190
Y XYANPT/(S%%22(CS) ¢XNEXNMPHLO/{(S*CS )=XFZELO=XNL*(XFZELD*( ___ 1602320
: 2 YFRED(145) /S=YFRED(I+5)%TAN/S+YDOT(1+3) )+ XFPHLDSYPRED 1602310
: : 3 o (I47))=XNLEXNPHIAYERED([47) /S5 _1£02349
¥ YDCT(I43)= YAMTH/S=YPRED(142)/S=24 0%XNSYAMPT Z( S#CS) ¢ YA JPHSXMTHLD 1£023=0
X ) __YOQT(1EA)=(1e0/S)*(YPRED(IEA)EXN*YPRED (JEG)*XICSEYAVPTATN/XKI3) , 1602360
E 1 EYPRED(I)/XK33 1£02270
Sk YONT(IEA)=YFRED(IE?) B NV Y Y 3o YT Ve

107




YDOT(IET )==(XC22/(XC22# 2L XK228X1 ;)% (YPRED(I1E1)EXNTPH=XK21 $( XN® 1402100

— % YPRED(ICLA)EYPRED(IES)*CS-YPRED(IEAI*SN)/Z(S*CSIIE_ 1602400
2 (XK22/(XCP2%%2EXK224 X022 ) ) # (YPRED( 1L T)EXMTPH )= (XK22¢XD21 1A02410
a Z(XCP229%2EXK224XD22) )¢ ((1e0/(S3CS) *#2) &« (XNSYPRED(ILA JSSN 1402870 g
a ~XN®*24YPRED( 1£5° VEYPRED(1£7)/5) 1602470
ol G Tohenas e e o Il v 12 : __ ___1ANn2440
c ECUATICAS FOR CYLINDER 16C2450
____AT73 YANTER= XK12#(1e0/(XK22EXC27*%2/XD22))#(YPRED(IEL)EXNTPHE(XC22/XD22 16024£0
1 )*(YPRED(IEZIEXMTPH) ) =XNTTHE( X LRO® (XK1%=XK12¢XK21%( 140/ ( 1602470 .
2  XK22EXCP2#%2/XD22))) ) * (XN*YPREC (164 )=YPREN( ILE))=(XCI1E( ___ 1607a°R0
a XK12#XC22%XD7) /XD22) #(1e0/( XK22EXCR2%42/XD22) ) ) #( XI RO**28( 1£02490
e e ] XNSYPRED(1E£4)=XNSQ*YPREC(1£6))) __ 1602500

YAMTH ==XC12%(XC22/(XC22#%2EXK22%XD27 ) )*(YPRED(IL| JEXNTPH)=XVTTHE 1602510

sy S L LY, XD12#(XKP2/(XCP2%42E XK22%X022) ) (YORED(IET)EXMTPHIE(XCLLI®  1A02520
2 X1RCEXD12*XK21* X1 RC*(XC22/(XC22*22EXK22%*XD?2) ) )% (XN*YORED 1£02530
s  (1EA)—YPRED(IES))IL(XDII=-XD12#XK22#X 2] /( XC22%%ZEXK224XN22) 16502540
a )*(XYFROSO* (XN*YPREC( 1EA)=XNSO*YPRED( 1E5) ) ) 1502550
Sl  _YAMPY=(-140/((R0O/XD33)+(XIFO/AK?T) ) )% (=2,0%XN*YPRED(\+7)+XNEX1RO* I1A025€0
1 YPRED(I+4+5)¢YPPED(I)/XK23) 1/A02570
o _YAJUPKH = YPRED(I#2)=XNPHI&®YPRED(I+7) & 16025P0
YANPT=YPRED(I JEYAMPT#* X1 RC 16n2500
_ _YACPH=X1RO#(XN*YPRED(1645)=YPRED(IEA)) 1602600
YAGFH YFRED( lc?)-xN-vnuthnmo 1602610
YACTH=(=140/((R0O/XD22)E(XIRC/XKIT) ) ) (= ?.GtXNtVDOTIIG?'&!N*VDOT(!& 160°620
1 5|txlnncvnorll)/xx=1)-xN-vAMTH-xtnu-xMPHLD 1602620
___ IF(XNeEQeOeNeANDeXFTHLDeECeDa0aANDe XMFFLDeEQeNe0) YAQTH=0s0 1602€40
YyDAOT(1) SXNEYANTHEXIRN=XN*YAMTHEXIRNSC=XFTHLD=XMPHLD*X1R0D 1602650
YDOT (IES) =(140/(XKP2EXC22%%2/X022)) *(YPRIED(IEI VEXNTPHE(XCA2/XD22 1502640
] Y3 (YPRED(TET)EXMTPH)=( XK1 #X1R0) *( XN*YPRED(IEA )=YORED 1602670 &
2 CIEE))-(XCP2%XD21/X022 )% (X1ROSA*(XN*(YPRED(IEA)=-XNXYPRE 1602680
3 D(IEA))))) 1602690
YDCT(I41) = —XxN*XI1RO*YPRED(1)=XN*YAMFT*x1R0SQ-XFPHLD= Xth(xFDHLDi 1602700
1 (YOOT(I+5)-YPRED(1+6) X1 RC)=XFZELD*YPRED([+7) ) 1602710
YOOT(142) = ~YANTHAXIRO+XNSO#YAMTHEX1R0SC+XN*XMPHLD* X1 RO=XF ZEL.D= 1602720 i
1 XNL*(XFZELC*(YDOT(1+45)=YPRED(I+£)*X1Q0) + XFPHLD*=YPREDL 1602720
. S el B Dl 1+47)) s o Ve S A S b S R e 1602740
YOOT([47) = =2*XN*YAMPT#X1RO+YAJPHR+XNTFLD 1502750
_YDOT(IEA)=XN*YPRED(IES)*X1RCEYFRED( 1)/ XK2IEYAMPT#XIRC/XK3Z 1602760
YDOT(IEE)=YPRED(IET) T T 1602770
YOOT(1E7)==(XC22/( XCP22%%2EXK22%XD22) 1 * (YPRED(IEY)EXNTPH=XK2 &X1RO* 16027P)
) e e i Sy vy 1602750
1 _ _XNWYPRED!1£&)=YPRED( IE6)))E (XK?2/(XC22% #26XK22%XD22) )*(_ 16N?R00
? TYPRED(IEIIEXMTPH)=( XK22¢XDP 1/ (XC22%% 2L X K2 2#XD2 2) ) *( T 71602810
&) __ X1RCSO*(XN*YPRED(ILA)=XNSQ*YPRED(1£A))) 1602420
GOETO SO0® 5 i 12 it i ARt G Aty b s e eieani s Ry e na R n e
7447 GN YO (7241,7342,7343),1GECM 1602P40
C THE FCLLCYING EQUATIONS ARE THE 'RWAF® SEY ; : 160250
€h EQUATIONS FOR SHELLS CF REVOLUTION ( FPHI COORDINATYE ) _16028F0

7341 YANTH = (YORED(I®1)+XNTPH)* (1404 (XK1P2=XK?22)*(XK22¢XC11%%2/XD?2 )% 1402R70
{=1))=XNTTH+(XK12=XK?2)*(XC11/ (XK?2¢XD22+XC11%92))*(YPRED 1602380 _
T(143)9XMTPH) = (XK1 2=XK22)*( (XD12#XC11=XC114XD22)/(XK224XD2? 1602860
OXC'I*F?))txlﬂosoi(thvﬂnhD(lo‘)#ﬂN-IN50-VPﬂED(1063+ﬂ0tYPHED 1602900
(1+7)8CS)+XIRO*(XNSYPRED( 148 ) ¢YFRED( [+ E)#CS=YPRED( [ 45 )&SN) 1602910
P XKY =XKL 2= (XK12=-XK22)%( (XK1 2¥XDP2+XC11% &2 )/ (XK22%XD22¢+ 15C2G6720
T xC11%%2))) ‘1602930
__YAMTH = (YPRED(I43)4XMTPH)®(1604(XD12=X0D22)%* (XK2?/(XC11%824XD22% 1602940 _
xxa?)))-xuvvn-(vPRED(101|+xNTPH)t(uD'2—xo?’)t!xc1tllxc'! "16129%0
22 eXD22RXK22) ) +(XD12=XD22 ) A (XKL 2=XK22)%( XC11/(XCYI1ma2s 1602940
T XD22%2XK22) )*X1RC&(XNEYPRED(I+4 ) +YPRED( 145 )*CS=YPRED(I+5)% 1A4Pr2070
EN)+X1FROSO*(XN*YPRED( 144 )2SN=-XNSQ*YPRED( 146 ) +RC*YPRED(1+7) $402GR0
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= *CS)tcxetr-xnzz-txolz--o '((KCI!‘*?&KD!"lK??)llKCI!i‘°+ 1602990

i [} yYLC22%XK22) ) ) ST 102000 ..
YAMPT = (1,0/7(XC1i *SNeX]1RC=~- !K1’-SNOKIRO*(KD’1'GNI( RO)=xC11))) 1603010
= 1 ((XKI?2XD " I=XCLli1*%2 )k xXI1RO* (=202 XN*YPRED(I¢TI+YPRED(144)% 1603y29 _
2 (CS*X1R1=CMIRO) +XN*YPRED(I+S)*(X1R1+SHIRD)+24 0%XN*YPRED 1503020
# — 2 (14+45)%CS*XARO)I+YPRED(I)* I MO A% lP0-XC2Y)) . _1E&0QA~.
) YAJPH = YPRED(I+42)=XNLE(XNPIS®YPRED(I+7)) : 150705,
- e — . _YANPTY=YPRED(I)EYAMFT*SNIRO S TG, 2 St e 1RO00FN __
YACPH=XN®*YPRED(IEA)%*X) RO~ vPRED(!&k!-SN!HO Secde 160207
—_— YAQPH=YPRED(1&2)=XN:YAM:T&xi1RQ : 1603C2g
. YACTH:E (4% CS1RO=((2*CS*({ AC11%ROXXIRIEXCILI#SN=D*XKIZ=SNIRI%®XD?3)) 316C3ICCO
e~ 1 (2e*RN*XCI1*SN=-RPOSO*XK?I=XDIIXSNSQ) ) ) 2YAMPTL(X1R1/(2*XC1t% 1603709 ___
' 2 SEN1RC=XK32=XD33%SNSO*X1ROSQ) ) ®( (XK IIMXDI V= XCI1 122 )3 (=D guXN=x 1603°° 0
2 YDCT(IE?)=XIRDE2¢*XNAYPRED(IE7 )*RI*CS*X1ROSQEYDOT(ICA)R( = 1607120
a CS1R1*X1RO-CNI1RO*X1RO)EYFPRED(IL£A )% (~-SNIR1%*XIRO=(CS*(RO*RIDNT 1607170
S __ER1SO*CS) )/ (R1SC*RNSQA)-(CSSQ-SNSQ) *XIRNSQL2a*RI*CSSQ*SNEXIRO)  16071AD__ -
6 *X1FOSQIEXNSYDOT(IES )% (XIRC*X1RIESNIRO*X1RO)EXN®YPRED(IES) 160710
T 2(=-2¢*RI*CNIRC*XIPCSO-RIPDOT*XIRISOEXIRC;+2, 2 XN*YDOT(I+6)* __ YEAC3ILED
a8 CS*XIR0SQ=" o *XN*YPRED(IEA)*(SNIRNEX1ROE? e sR1*CSSGx X1 ROXXIRO3Q) 13507170
9 JEYDOT (1) *{XD23*SN1FD-xC1Y)CYPRED(1)*(XD2?*CSiPO-XC33%R1= 1607120 __
A CANIRC*X1RC) ) =XN*YAMTH®XI1RO=XMPHLD 16031°¢n
_IF(XNeEQeDe0s ANDa XFTHLDeEGCeC a2 ANDs XMPHLDaENe0s0) YAQIH=0,s0 JEC2200
YOOT(I)=R1%2(=240*YPRED( I )*¥CSIROELXN*YANTHEXIRO-XN*¥YAMTH*SN®X1RNSO= 1€03210
e — Y _YAMPT*CS1RO*(X1R1-SNIRC)=XFTHLC=X"“PHLD*SN1RO)Y _ S E03220"
YDOT(I+S)=YPRED(T+6)+R1*(1C/I{ XK224XC11%%2/D22))%(vPRED(I+1)+ 1602279
ha s ) e ___XNTPH +(XC11/XD22)*{YOPRED(I+2)+XMTPH ) -(XK12¢XC11%%2/ 102240Q
2 XD22)%X1RO*( XN*YPRED(1+4) + YPRED(I+S)*CS=-YPFRED(I+£&)%SN) 1602250
3 - ={XD12*%XC11/XD22=%XC2 1) *XIROSQ* (XNEXYPOED ([ *8)ESN=—XNSQ® __  1K032F0__
a YPRED(I#F)+RCe2YPRED(I¢7)=%CS)) 1602270
YOOT{I41) =(=YPRED(I1+1)*CS1RC+YANTH*CSI1RO-XN*YPRED(I)*XI1RO=-XN% _ 1£0322P0 _
] 1 YAMPT®X1RO*{ SN*X1RO+X1R1)+YPRED(I +2)*%x1 R =XFPHL D~ 16032¢c0n
2 XNLE(XFPHLD*(YPRED (I +5 )*CS1RC~-YPRED(I+6)*(XIR! ¢SN1RO) 1503230 __
3 +YDOT (I+S)*X1R1)—=XFZELD*YPRED(147)))%R1Y 1603210
YDOTY(I+2) =(=YA JPHECSE*X1RC-YANTH*SNIRO=YPRED(I#+1 i*X1R14XNSQAYAMYH* 3502220
1 X1ROSQA=2e 0% XN*YANPTACS*« X1ROSC+ XN XMPHLC#X1 RC=XFZELD=XNL 15037720
< Pl *(XFZELD*(YPREQ(1+5)*CS*X1RC-YPRED(I+2) % (X1R1+4SNIRD)* 16032380
2 YOCT (1#5)%X1R1 ) +XFPHLD®*YPRED(I+7))=XNL®*CSIROs( XNP]* 160320
4 _ YPRED(I+7)))*RY _ _ T vt e el [ ] e bl WEC SO
YOCT(I+?) = P!#(VAMTH*CSIRC-YPFED(l+’!iCS!RU-?.O*KN*YAHPT*llROO 16072270
1 YAJPH#XMTHLD) YeQaNasgE—s
YOOT{(144) =R13(YPRED(1+4)2CS*X1RN+XN*YPRED(1+5)*X1R0O+(1,0/(XK33= /03390
b BN . XC11%%x2/XD23) )* (YPRED(L[)+YAMDT*(SN=X1FO=XC11/XD32))) 1603400 __
YDOY(IEE)=R1*(YPRED(IE7)-YPRED(!E5)*X1R1) 1613410
— YOCTL(I+7)=RLI*(( XxK22/(XC11#22+XDP 2% XK” 2) ) s (YPREC( I+2) +XMTOPH)+ (XC11 1407420
1 Z{XCIN * %2+ XD22%¥XK22) )% (~YPRED( 141 )=XNTPH#( XK17=XK22 ) % 1603470
2 X1RC*(XN*YERED(I+8 ) +YPRED(I+5)*CS=YPRED(I+€)*SN} V=((XC11*%2+ 1602449
3 XD12%¥XK22)/(XD22*XK?22+XC 11 %22 ) )xX1NOSQ* (XM= ’FRED(I+4 )*SN 1613450
4 __ =XNSQ®YPRED(I+6)+RCHYPRED(I+7)%*CS))Y____ SR L 16038€0_ ___
GO T0 c0c¢s 1603470
€ _ EQUATIONS FDR CONE__ 2 : Lat e A SR A o S S EING R A RO
7342 YANTH = lVPRED( [+1 uxn'rpnntt1.00(xK:?-xK??)#u.o/(xxﬁﬂoxcnttzl 1603490
1 FI))=XNTTHS (XKI?=XK22 )2 (XC11/(XK222XD224XCL1%%2))%( " €02Snp
2 YDRED(l+3)oxMTPH)—(xnta—xKEE)'(lD!E#XCIl—!C??tXD??i*(l!.nl 1603510
3 i (S*323CS*%2) )% (XN*YPRZC(I+4)*SN=-XNSQ*YPREN([ ;1)) +YPRPED(J+7? 1ACIS~N
L V/S)/(XK22%XD22+XC11%*%2 )4 ( 1,0/ (SECS) ) *(XN*'P FC(I+4)+YPRED L1F£03579
e 3 (1+5)2CS=YPRED( 14A )*SN)* (XK1 1=XK12=-( XK —-XK22)#{ XKY2%X(C?24¢ 'A0ISL0
€ XC11%82) /( XK22%XD224XC11%%2)) TEN3ASED
 YAMTe=(YPRED(I+Z) ¢ XMTPH) # (1o 0+(XD12-XD22 )% (XKP2/(XC11*324XD22aXK22 1RCAKAN
1 1) )=XNTTH=(YPRED( 1+ )+ XNTPH) ®( XDVZ—XD22)x(XC11/(XD22*XK>+ 1enasP0n
i — 2 __XC11%22))4(XD12=XD2? )% (XKIP=-XKZZ )R (XCI1/(XD22%XK22+XC114®Z)) 16CASPO _ _
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I%(100/(S9CS) IS (XNSYPRED(I44) ¢YPR' 145)#CS—vPRED( 146)4SN)I+((1e0/ 1603560
@ (S¥CS)*%2 ) #(XNEYPRED(I+4)4SN=XNS. «YPRED(1+6) )+YPREN(I+T)%S1)%(  *A02£0N
S XD11=XD12=(XD12=XD?22)*(XC11*%24XD12*XK?2)/(XC1V 2«2 +XD22%xKP2)) YANELD

1 XD?1=XC11%%2 )% (1 q0/(SECE) )*(=FeO*XNSYPRED( 147 )=YPRED/ [+4)% 160367 %
by [ et 4 EN/SeXNSYPRED( I 45 )*TAN/S42, 0% XNSYPRED( 146 )/S) ¢+ YPRED(I)*( 1403240
3 XDZ3*TAN/S=XC11)) 1603650
R IR YAJPH = YFREC(I142)=XNL*(XANF-I®YPRED(I+7)) s et Ll ey O AT
YANOT=YPRED(1 JEYAMBT*TN/S PR TROIETL
_YAQPH=XN®YPRED(IEH) *X1 CS/S=YPRED(I1LL ) TN/S ; Je0rEED
YACPH=YPRED(IE2 )—XN*YAMPT *X1CS/S 1603699
. YACTH=(4,4/S~(2e%CS*(XCUVASN=SEXKIISCS) )/ (2o #SEXCV12CSEEN-S*SeXKII® 1£03720
JCSSC—XCTI*SNSQ) I *YAMPTE (147 (2% XCLI¥TARNRS]=XKTT=XDAIXT ANRR D 1£C77°0
e _ P¥S1 %z ) ) ( (XKIIEXDIA=XC) 1 452 )R (( (=% XN)/(S*CS))*YDATLIET) ol i R tem e I
JE(Ze* XN YPRED(IET) ) /(S*22&CS)=YDAT(ILA)*(TAN®SYI *%2) EYPRED( 1E4 © 1€03770
4 I¥(2e*TAN/S* 4T )EXNSYDOT(TES )R (TAN/(S#*2#CS) )=XNEYPRED(IES)I*((2e 1602740
S*TAN) /7 (S*232CS))EYDOTIIECS )IR( (22 XN)/ (S*%2%CS) )= e 2 XNEYFRED(IES) VEC2TERN
_ 6%(2e/(S¥22%CS; JEVDOT( I )X (XD3I#TANSSI=XC11 ) =YPRED(I)*( (XD = 1503760
7 BYAN /(S%%2))) =(XNRYAMTH)/(S=CS)=X"PHLD 1502770
IF(XNeEQeO0s0s ANDe XFTHLDeEQeOe0 e ANDe XMFHLDeFQaNa0) YAGTH=0e0 _1603780

YDOT(I) ==2e0*YPRED( 1) /SEXNEYANTHRXICS/S=XN*YAMTHESNEX]I CS*R2/Sax? 1603760

YANPT =((XCA1#TAN/S=XKII=(TAN/S)*( XD?TSTAN/S=XC1Y ) ) (=1 ))#((XKI2® 1601€20

1 EYAMPTSTN/S*%2—XFTHLEC=XMPHIL.D®*TN/S 1607200

YDCT(I1+45) = (16 0/(XK224XC11%%2/XD22) )% (YPRED(I+1)#XNTPH+(XCIL/XDZ2? *AN3IBIN

1 e __)®(YPRED(I+7)+XMTPF)=(XKI24XC1'#%2/XD22)%(1,0/(S*CS))* 31502220
2 (XMN*YPRED( 144 )4YPRED( 1 +5)%CS=YPRED(I+5)*%«SN)=(XD12%XC1Y PECIRTD
3 /XD22=XC11)%((160/(S**28CS%%D) )& (XN*YPRED( [44)%SN=-XASQ_*£03IFAD
4 AYPRED(146) ) +YPRED(I+47)/5)) 1enIaEn

YDOT(141)= ~YFRED(I4))/S4+YANTH/S=XN*YPRED(T)/(S*CS)=XN*YAMPT*SN/ 1£071R£Q
1 (SH¥N24CS4%3 )= XFPHLU-XNL* ( XFPHLID* (YPPED(1+45)/S=YPRED 1602070
2 (I+6)*TAN/SH+YDCT(14%))=XFZELC*YPRED(147)) _____v&C3290

YODOT(1e2)= -YAJPHIS-YANTHtTANfcfxMSOtYA»YH/(qtt?tCS**z)-’.rtht 'tOﬂﬂfo
L YAMETY/(S**2%CS)¢XN®XNPHLD/(53%CS)=XFZeL D=XNL® (XFZFLD® ( 1502900
2 YPRED( I45)/S-YPPED(I+6)*TAN/S+YDNT(1+45) ) +XFPHLD*YPRED 16013910
3 (1¢7))=XNL*XNPHIRYPRED(I47)/S B 1£02320

YOOT(T1+3)= YANTH/S=YPRED(T42)/S=2¢ O¢XNAYAMPT /( S#CS)+YAJIPH* XNTHLC 14029730
YONT (144) = YPRED(144)/SeXN*YPRED(I+5)/(S*CS)+(1e0/(XKII=XC11%%2/ 1£03940

1 XD?3) \*x(YPRED(1)+YAMPT#*( TAN/S—-XC11/XD21)) “ea02080
= ___ YDCT(IiLAY=YPRED(IE?) S 3€n3940
YOOT (I147) =(XK22/(XCl1%%24XD22%XK22) )% (YPRED( 142 )+XMTPH)+(XC11/( 9602270
b XC1Y) %424 XD2 24 XK22) )3 (=YFPREDC(I+1)=ANTPH+(XK12=-XKk22 )&%  1603GAN
2 T T {1e0/(S*CS) ) *(XNXYPRED( 144 )3 YPRED( [+ )#CS=YPRED( [+£)* 1£02960
3 SN))=((XC11%%24XDI2%XK22)/(XD?2 2# XKP24XCY V2%2) )x((1e0/C 1ANANCN
a SUN2ECS*#%2) )% (XN YPRED(I+A )3SN=XNSO®YPREC( I+5))+YPRED 1604010

5 vl i (147)/5) S5 s LR TR HIECR G P Vi B
GN Y0 905 AR RR S0 e e e ZE T qnEd 1604030
c _EQUATIONS FOR CYLINDER 1508040
7323 YANTH=(YFRED(I141 )+ XNTPH) # (14 (XK1P-XKZ2)# (17 (XK2P+XC11#92/7XD22)) )= 160400
1 XNTTH#IXK12=-XK22 )% (XC11/ (XK22¢XDZ24XC11%%2) ) #( YPRED(T+3)+ 1604040
2 XMTFH) = (XK!Z-KK2=)n((:D]?-!cl1-ncll#xo?*)/(xxz?txoo?+xC|!tte 1608070
3 ))*XIRNSO®(XNAYPRED(144)=XNSQ*YPRELC(I+6) )+ X1IRN* (XN2YPRED (144 Y60A0RP0
4 )=YPRED(I46) ) #(XKI 1 =AKI2=( XKIP2=XK22)2( (XKIPAXD224XCLI%%2)/ 1608060
5 (XK228XD224¢XC11¢%2))) 1504100

YAMTE=( YPRED([43)¢XMTPH) (1 +(XD12=-XD22 )# (XKP2/(XC11%#2=-XD?2%XK~ ') ) 1£)a110
J=XWNTTH=(YPRED(I 41 )¢ XATPH)*(XDI2=XDZ2 )* (XC11/(XD22%XK22+xX 11« 1A041DN

({XN2YPRED(1¢4 )~ YPRED(;fﬂi)’leHSQ'(!N*YPRED(!6l’ XNSO=YPRLCD lﬁﬂatﬂﬂ
(145))2(XD11=XD12=( XD12=XD?2 )% ( (XCI1 14 %24 XD ?2XK22)/(XCLL %2 1r08150
+XC224XK22))) 5 V1ECAY KD

LI R

*'2)‘X190‘(—?'!N‘YDQED(I")fﬂﬂ‘ﬂlﬁﬂ*YDQED!!bFI)OVPQED(Il‘( Y&CALFD
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$2))4(XD12=-XD22)* ( XK12=XK22) #(XC11 /(XD 2#XK22¢XC11#%2) )*X1AC* 1604970

YAMPT=(1/(XC11*X1R0O~-XK2I=X1RO%(XDIIAXIGO-XC11)))*((XK?I#XDTI=XCI1 1EM4170




2 C?!*l!RC-KCI!ll . 104150

—  _ ___YAJPH = YPRED(I+2)~- xNPHI*YPREﬂil&ll 1604200
YANPY=YPRED( I )EYAMPT®X1RC 1204270
YACPH=X1FO*(XN*YPRED(IES)=-YFRED(IEA)) 15604220
YAQPH=YPRED(IE2)=XN*YAMCT*X1RD 16042320

- YAOTF=(1a/(2e*XCLYl X IROD=XKAI=XCAA*XIRPOSO) ) *{ (XK2IAXDII=XCI 92D )k 1602240 0____

9 X\RO 1ANA2ED
S S e B P ?o‘lN‘YDOY(l&?)&lN‘!‘FC‘YCOTII&q))GYO"TII)‘(XD‘.leRD—._mq,___léOAZ‘O____
2 XC11))=XNEXIRO*YAMTH~XMPHLD 1504270
IF(XNeECa0e 0o ANDo XFTHLD 0 EQeDe 0o ANDaXMFELDeEQaOaD) YAQTH=0a0 1604220
YDOT(I) =XAEYANTH*XI1RO=-XN&YAMTH&XIFNSQ~XFTHLD=XMOHLD*X1Q20 1604250

———— YOO T(I45)=(1/(XK22+XCA1¥22/XD22) ) ¥ (YPRED( 141 )+ XNTPH$(XC11/XD22)% 1604200

1 (YPRED(I+3)+XMTPH)=(XKI12+XCI 1%2x2/XD?2 )% XIRO*(XNEYPRED(I+ 1604 210
2 . _A)-YPRED(1e£))—(XD12#XCL1/XDP2=-XCLY)*X1ASO*{XN*YPRED(1+¢ 1504220
3 4)=XNSQ*YPRED(I4+€) ) 16CA20
YOCT(I+1) = —-XN*X1RQ*YPRED(I)-XNSYAMPT#X1KCSC-XFPHLO=XNL®{ XFPHLL* 1604340
1 (YDOT(I+S)=YPRED(I+6)*XTRO)=XFZELD*YPRED( 1+7)) 1600 350
YOOT(142) = ~YANTH*X1RC#+XNSCEYAMTH*XIROSO+XN*XVPHLD*X1RO=XFZELC=___ 1£CA3IEN
1 XNL* (XFZELC*(YDCT(I+5)=YPRED(L+6)%*X1P0)+XFPHLD*YPRED( 1604370
2 s U 41 ) T o el B o S SR A e ST R 1504320
vocnua; = -a-xmvnapnx:.«cwuppumm_c . . 1€ecazcH
YOOT( I+48)=( XN*YPRER (125 1/3CJtu1_ux_3_Acu__mm3J_Lu_ta_ﬁnuJ_f___J_cca_mn
1 YAMFT#(X1RO=-XCI1/XD22)). b, il 16Cr8Y0
e Y DCYCIGA Y SYPREDCIEZY e T o e S 1604420
sontll¢73=luxaa/tXCII!tztxozerykzzj)tjyppso‘lfz)rxmreﬂ)f{ncxlfj 1504470
A - _XC11%%2¢XK22%XD22) ) *(~YPREP( 121 ) ~XNTPH+ (XK1 2-XK22)SXIFEN#* 1604440
2 (XNBYPREC(I+4)~ YPREDI!?@!I) ((fC‘ll*t°le?l’?KK??)I(KD??# 1602450
!.‘,Ajszaxxcxzztzj)!sxﬂnz_ztxxu YEBEDLJJQJ.!NﬁQ!iEBEDiliél) _ JECO8ED
? .GC TC 9008 . | . JEOL 470
—_900S5. 1Y_=8%(NV=-] )al‘-a___*._.. = —15058020
-YASAVE(1IY) &, YANTH..., . 1£Co4CO
YASANELIYEL)=YANTH_ —1€£04500
YASAVE( IYCZ )=YAMPY, . 1604510
s YASAVE(IYE2)=YANPT. . pye
*YASAVE( IYES )=YAQPH, ' 1602 70
'YASAVE{IVESI=YACPH _ - S YEOAR SR
NYASAVEAIYEG )=YAQTH 160A5=0)
e rrnc YASAVE(LIYST):=_YAJPH_ __YEQASED_
RETURN( * v ) yhiprn 1604570
oo ) > EIIY 606 I I B T, S : YR eSS AT
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SUBROUTINE OUTPUT

Subroutine LEBEGE calls OUTPUT, and various geometric clues, as well as the values

of strain and curvature are passed to this subprogram.

Subroutine OUTPUT uses the common information to calculate stresses thicughout the

structure.
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FORTRAN CODE ENGINEERING SYMBOLS (REF, 1 SECTION 3)
SITIN o
5
in
SITOUT il
8
out
SIPIN o
d51’.:1
SIPOUT - %
out
TPTIN
T¢ein
TPTOUT T
qmout
ZBRIN B
ZBROUT Gt
SCRIPA A
SCRIPI S
SIFIN Op
ir
SIFOUT o
out
TZEPH oo
TZETH o
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SUBROUTINE OUTPUT

WRITE
OUTPUT

COMPUTE COMPUTE
& COOR. onr . .
STRAINS STRAING
i
COMPUTE
CYLINDER
STRAINS

COMPUTE
STRESSES
FOR
THIC
COMPUTE
OUTPUT
NUMERICAL ‘ : STRESSES | .
VALUES FOR
2
COMPUTE
e | STRESSES
FOR
ST10
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1

2

_ _SUBRJOUTINE OUTPUT

EFN SOURCE SYTYATGEMENT

IFN(S)

07791708

-

(KLUE + YCORRZERWES+ALPHR s ALPHS s Z INTH,

ZObTTHoZINPHoZDUTPHoSR-SS-TﬂqTS-NCYC.T]ME DEGRESs DTAsSTEP,
H1+HOT,TII,LTCO)

COMMON STORY(16) s TALE(16) 1300020
i _COMMON XMAT(110+10)+STD(10) +NST(30) «NKL(30) ,NXMAT{20)+SAVTIC(900)
CIYMUN SAVJTC(30) +SAVSTP(30) «JRTIC(30) +JRSTCP(30) - 1300040
COMON SADUSI(60) yRADUS(60) S 1300050
" COM4ON XN sNREG sNSEGTL+NMP T MATPRP ,TEFREE ¢ NCUPLE,TIC+PHI|STOP " 1300060
COAMUN NRGEND JNSYMNRG oNRC oNSC oNIX+ IERRORyRESTOPWRTICKs IOUT 1300070
T T COMMIN MAT.KGEOM.1GEOMeITYPE sISTTABTHICK KELVIN,G1 1300080
GMMON IHEGINNPROS/NHARM ¢NSEG.NERRCRs @ « NSMAX ___ 1300090 _
T T T T COMMIN/NAML Z/STRGO(6) s THERM(4) sMATER( 3) +SEGTAB(3) , FACIZ(4)+EQUATE( 3) 1300100
1NTESER SAVJTCs SAVSTP 10 S A0 P Gl s T A i g 1 300 1 0
7 (5 INTESER SEGTADB G 1300120
INTEGER THICKsTYPE = - eyt Mo e 1S g 0V Ol
INTEGER O i : TR e e T R T i 1300140
EQUIVALENCE (X¥TTH4oXMTETH) + (XMTPH ¢ XMTEPH) + (XNTTHoXNTETH) » 1300150
e el T UXNTPH L XNTEPH) S 7i i 1300160
ECUTVAUENCED “CXNPHIS XNDTISE NS e e ol Sl e e D b 1300170
25T DIM=NSION KLLE (%)
DiM=w31UN IPRU3(10),LST(61) e 1300180
3 INZNSIAN YDEV( 80).YICS( 80) «YNEW( 80) Sii 1300190
DivensION T3DEL( 20), FWDEL( 80) 1300200
S 3 IMciNSICH YCCR2(B0) B 1300210
DI“=NSISN ILAYR(10) 1300220
T D INZLNSICN ST(02.31) « XLAYERIG6) ST s 1300230
Dlun.s PRECISIUN  YNEW.YPRED 1300240
T CLWWIN ZLASTEG/Z YPRED( 80).YOOT( 80) .YASAVE( 80), 1300250
1 . YANTH » YAMTH s YAMPT o YANPT s YAQOPH. YAQPHs YAQT Hs Y AJF H, 1300260
TN B2 T 5.30N9CSeSNSOeCSSQeTANSECsCNeX1CSs X15Ns TNy 1300270
3 X1R0¢ X1 RCSQ+X1SNROs X1CSRO, CN1RO,SN1RO. CS 1RO, 1300280
_a XiR14X1R2+CSIR1 CSIRZ +SNIR1+X1R1SQ,R25Qs RT3+ BESOs 1300290
5 A0S0+ XNSQe3ETALRL +R2+S51 .R1DOT,R1SQ, 1300300
e T ar e XNTTH o XNTPH o« XMTTH ¢ XMTPH s XFTHLD ¢ XFPHL Ds XFZEL Dy "1300310
7 XHTHLD 9 XMFHLD s ETHET +EPHI ¢ XGPT ¢ ALPHTHy ALPHP Hs 1300320
8 XNUTP o XNUPT o XC11 ¢ XC22 o XD33 4 XD22. X021 X012s 1300330
9 XK11oXK12sXK21 ¢ XK224¢XK33sXD11 s 1300340
TSty A B ‘ Mol eSITINGSITCOUTSSIPINLSIPOUT.TPTIN,TPTOUT, 1300350
5 ZBRIN+ ZBROUT + SCRIPASCRIPISIFINsS[FOUT . TZEPH, TZETH 1300360
SRR v LGRS NN g NI e 7713003700
1725 FCR#AT(1H1)
R T i (e UV I N s NE e 2N GO TD: 3385 & o i e T s S s el =
TII = 0.0
e e g T S i e s e B T S 6 b T o e
338 IF(NCYC.GT.1) GO TO 339
S e o (R YO T e T T NG e e el e e e s E T 13006660
TZETH = 0.0 1306670
ST T O B ) (R R P e T 1306680
SITOUT = 0.0 1306690
R e T G TP TIN T O a0 LT JESnE = = i T 1306700
SIPSUT = C.C 1306710
TPTIN = 0.0 R R A e i s i306720
TPTCUT = 0.0 \ 1306739
i IS TN 2= D et0 e S 1300740
SIFDUT = 0.C 1306750

.




07/01/68

auT - EFN SOURCE STATEMENT - IFN(S) -
EPSITH = 0.0 1306760
ERPSIAH = C.0 T S iy T e s e A
GADHTH = Ca0 1306780 .
XKir = 00 ) ; : = . 1306?_‘30.__ hoed s
XK TH = o 1306800
g s plihe B oacked i = o YOl e = o e e e S T D I
WRITE(6+1726) : _ : 1306820 8
SRIT=(6+7C00) . : . 1306830 - 9
7000 FOR¥AT(3Xe17HPHAI (RADe OR INe)} +4X+7HCEGTEES+ 14X 14HPRINT INTERVAL, 1306840
i 17X« &HSTEP 1 7Xxe5HR ZERUW1SX, 16HNUMEBER OF CYCLES/ 2 1306350 2
2 ZXs21HECSILON THETA 21HEPSILGN PHI 1300860
o e 3 L2 IR GAMMAR PRI THET A IS L BETHRN P 1 SR Sl e o 10 6870 o
3 21HK THETA 21HN TEMPERATURE THETA / . 13006880
4TS 3xy21RU0 A ARG S g R PR e S8 T B e e L SR TRE N IR0 6 B0
o 21hK PHI THETA 21HJ PHI STAR 1306900
oY, 21RT Pl THETA ~ 21HN TEMPERATURE PHI _  / 1306910
-} 3N 21HV : 21HdJ PHI 1306920
e Gy 3 L2 THETAR S s i 0 o 2 NP T DL T 1306930
A 21HN PRl THETA 21HM TEMPERATURE THETA 7/ 1366940
= 5 3xe21HA_ S i e | SN D ST Ao . T R T S P 13 0 619 500 sy
c Z1HY THETA 21HM PHI 1306960
SRS 21rM Pl THETA 21HM TEMPERATURE PHI /1306970
z 3Xw21HS“=GA THE " 21HTAU ZETA PHI = OrT 1305280
e e s e 2IEHSTGMALTTHE TAUING - - 2UHSTTIGMA L PHILE TING et < _130¢990 =
e 2idTAU 2HI THETA IN 21HSIGMA F IN /s 1367000
Sl e 2X,21HUYIGA PHI SO HTAY ZETA THETA =10/% o i 81307010
1 21HSIGMA THETA OUT 21HSIGMA PHI 0OUT 1307020
SEudted o 1) '_721‘nTA_U DHI__'IHETA OL_J_T___. __ZIHSIGMA_F _O'JT TR // )__‘___r_l_'J_O_?O.BO
39 CONTIWNUE : 1307040
S DR DI G L = R DR Bl e e B e s e el S | SN L 0 e 8130 7050
IL ={LI—-1)%8+1 £ 1307060
afs S e A et Pyt S SRS el e G i o g IRl e WOR 1 FX 07 07,0 Bk =
G TL 11751 4175241783)«IGECHM 1307310
G PHI CONRDINATE e S | SR 0T B2 Dabiys o
1781 SPSIT=X1RUZ(XN* YCORR(IL+4) + YCORR(IL45)%CS — YCORR( I_+6)%*SN} 1307330
S  EPLIfm=EX151E{YO0T(IL45) — YCORR(IL+0)) 1307340 ot
T T 3ADSTHEYDAT(IL+4) #X1IR] — (XNXYCORR(IL+5) + YCORR{ IL+4)%CS)#*X1RD 1307350
A<D = YDOT(IL+7)®X1R1 _ 1307360 _ =
2 XXTH = K1AS¥(YCORR(IL+7)%CS +( XN*YCORR(IL+4)*SN—XNSQ*YCORR( IL+6))% 1307370
LRt TRl S et i R p e S e e e 0T AN0) DT
XKPT = AlAU70e5%(2¢0%YASAVE (IA+4)%CS — XN®YCCRR:{IL+7} + X1R1#%( 1307390
S 1YDDTLIiL+A)%SN + YCORR(IL+4)%CS — XN®YDOY (IL+6))) =7 1307400
6D T3 Q785 1307410
£ S e TR 0N S : 30T AT O el e
1782 EPSITH={1.0/(5¢CS) ) *( XN®YCCRR(IL+4)+CS*YCORR(IL+5)=SN*YCORR( IL+6)) 1307430
e N E PSR HE DD O TN S I 1307440
s GADHTH= YOUT(IL44)—1e0/(S*CS)*(XN*YCORR( IL+5)+CS*YCORR( IL+4)) 1307450
ST R OIS ISR RO TR ) 1307460
& " XKTH = 1.0/({S%CS)®=(YCORR(IL+7)*CS + 1.0/ (S#CS) *(XN¥SN*YCORR( IL +8) 1307470
1 = XNSQ#vCORR(IL+5))) 5 ‘ . 1307a80
T T UKKPT = 1.0/(2.0%S8CT) #(2.0%YASAVE(IA+4) #CS — XNSYCORR( IL+7) + 1307490
1 YDUT(IL+4)83N — XN*YDCT(IL+6)) et SAaisE s S T DS 017500, e
: GO T3 ives ] 1307510
© CYLINOER : SR el AN e b Sl s P e b e SRS R 6 78D O S
T 1733 €E9SiTA=X1RD * (XNXYCORR(IL+4) — YCORR(IL+5)) i 1307530
EPSIPH= YOUT(IL4+S) ; ., 1307540
i16




07/01/68

UurT - EFN SOURCE STATEMENT =— [IFN(S) =
T T GAPHATRh= YDUT(IL+44) — XN®X1RO®YCORR(IL+5) = = 1307550
XK2n = YDOT(IL+7) 1307560
x ST " XKTH = X1R0SQ * (XN®*YCORR(IL+4) — XNSQE&YCORR(IL+6)) 1307570
X<PT = 0.5 % X1RO &{=~XN&YCORR(IL#7)+YDOT( IL+4)—XN2YDOT( 1_46)) 1307580 0
1785 CUNTINLE 1307590
s _IF (iSTTAB.NE.2) GU TO 640 , " 1307080 r
i GO T) (6lCe€E20+620+640) THICK = : e e it 1307090
610 Z3RIN = RI/2.0 : A R L ESINT S et S RS 1 30 7110 Oliy b NEs
. = 23RUUT = HI/ZZe0 e e e ) 3 S S T N E e S e i N o B
) 50 IO 67.0 o e bl e T A e o TR L e R RES O/ 11 0 0 P i
620 23N = T/2.0 + HI : i 1307139
- = _23R0UT = 1/2.0 + HI 1307140
VSR T ) G 5 ‘ 1307150
£33 Z3IN =(HITF2+4HOT 242, 0¥HI*HO+2.0%HO%T)/ (2.0%(HI#HO)) 2307160 - -
Z3ROUT=(HI#%2+4H0**2+42. CXHItHO+2.0%HI*T)/ (2.0 (HI+HD)) 1307170
653 TZEPHA = YASANE(IA+5)/T7 15 1307160
TZoTHd = YASAVE (LA+6) /T E ’ i ok S Ty B R T e R 2 () TG D
570 SCU2A =({1.0-XNUPT & XNUTP) * xKll)/ETHET : 1530.7:2.0 ORI SN
i SCHIPI=((1le O—XNUPT®XNUTP) %¥XD11)/ETHET N o e e e Y s T
T2TIn = YASAVE(IA+3)/SCRIFPA+YASAVE(IA+2)%ZBRIN/SCRIPI 1307220
X TATLUT= YASAVE(IA+3)/SCR1IFPA—YASAVE(1A+2)#*ZBRCUT/SCRIPT . 1307230
Sidly = YPRED(IL+1)/SCRIPA+YPRED(IL+3)*ZBRIN/SCRIPI 1307240
= SIP0UT= YPIEC(IL+1)/SCRIPA-YPRED(IL+3)*ZBRCUT/SCRIPI 7~ 1307250
S5ITIi = YASAVE(IA)/SCRIPA+YASAVE(IA+1)%*ZEBRIN/SCRIPI 1307260 =
©  SIT_UT= YASAVE(IA)/SCRIPA~YASAVE(IA+1)*ZBROUT/SCRIPI ; 1307270
SIFIN = SGRT(SITIN*#2-SITIN*SIPIN+SIPIN##2+3.0¢TPTIN®#2) 1307280 90
T T SiF3UJUT= SCRTLSITUUT®®*2-SITCUT*SIPCUT+SIPOUT##2+3.0%TPTOUT*%2) 1307250 o1
- e e _GJ Tj ‘I:O == B e e <= i i e R B B s e g - - . ——————
649 CONTINLE ¢ ] 1307300
NCLUZ = KLUE(1) ' : =
SR e e S L N e IS NC DU T :
11 ISrA2U==11
NERLI gl =27 e TR e i i _‘ T e VR o T iy T Lo Ny Sl e
- GJ T3 rwsss
ci D S N GERLINNER L e i R e B
12 SIPIN = (TS®*ES/SS)*(EPSIPH—Z1NPHEXKPH-ALPHS*TII)
T TR T =S O E SRS T e T T R
SHETO 20
G P iy C e S e g (N Y R T e e e o e e e e N e S ; Ny o e s
: 13 SIPIN = (EPHI/(1.0-XNUPT#XNUTP))*(EPSIPH+XNUPT #EPSITH-2Z INPH&( XKPH
1 T+ ANLP TE XKTH)={ALPHPH+ XNUPT*ALPHTH) #T11) s el et g
TATIN = X532 T#(GAPHTH=2.0%ZINPHEXKPT)
T e T ‘G'_l T A‘:u“ T X R e e e e
C PHI JAFF INNER
13 3IPiN = (DeS*TREER/SR)*((EPSITH+EPSIPH+GAPHTH)=Z INPHX(XKPH+XKTH+
1 2+ 0%XKP T)—2¢ OXALPHR*TI 1)
S e LC 3 0L = e e (e 1 e sl SN G S re 1ol e S RSN e e I et s e T o
20 NCLUZ = KLUE(2) : : A
TR G TS (21.22.;3 ,24) s NCLUE
21 ISR = zl
NERZDR = 34
GO 1O 2123g
(= RIS TR NG RO ST E R e st A S
22 SI2JIUT = (TS#ES/SS)*(EPSIFH-ZOUTPHEXKPH—ALPHS*T00)
T e T2TOUT = (.0 et iR e A R A e
; 63 Ta 33
:: . \
g
:' £
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077017066

ouT - EFN SOURCE STATEMENT - IFN(S) -
C Dl SKELL DUTER

23 SIPQUT = [EPHI/(1+0-XNUPT#XNUTP))*{EPSIPH+XNUPT#EPSITH-Z0UTPH® : %
1 (XKPH+XNUP T® XKTH) - (ALPHPH+XNUPT *ALPHTH) #T00)
TPTOUT= XGPT#(GAPHTH—2.0%ZOUTPH*XKPT) o e g RS
GO TQ 3

Zlzch PHI WAFF QUTER e R e e =%

24 SIPQUT = (u.s:ra:snzcn:tt(EPSIrH+EpstpH+GApHTH)-zourpH-txnpn+xxtn _

) b=t 4+2. 08 XKPT)—2, ORALPHR®TDO) = i =i IR .

TATOUY = (a0
KLUELZ)
31:32+:33+34) yNCLUE
s T ING INNER U S =il
31 SITIN = {1IRMER/SR)S(EPSITH=ZINTHEXKTH-ALPHR*TII)
30 T2 40
32 13ZRAIR = 32
= 39
Apgy
HE

(2]

-“ O
G
m

4 =4
r‘l'
Dv-n

NEZ~232
50 T2
C THETA SHEL INNER
33 5iTIN TETHET/(1e0-XNUPT®XNUTP)) #(EPSI TH+XNUT P#EPS IPH-Z INT H#( .
1 XK TH+ XNUTP% XKPH) —( ALPHTH+XNUT P#ALPHPH) #TI1)
G2 T3 42
C TF 7:'\ \'.AF."_' I'\NE;
:Tiw = SIPIN
40 eSS =l = !'\L_u_'_;_(_“_)__
O (41.42.434+64) 4NCLUE
A RING QUTER it _ WL s i Pr g TR e e ATl T
41 b[Tuuo = (TR¥ER/SR)*(EPS! TH—ZOUTTH&XKTH~ALPHR*TOO0)

52 T3 S0

{ m (i}

[+ &
C s R ESHE ol U = : i R Aoyl Ul e R AT S e e AN
4 SIToUT = (ETHET/(1eC—XNUPT#XNUTP))#(EPSITH+XNUTP*EPS IPH=Z0OUTTH=*( h
1 dn T SXNUTPEXKPH) = ( ALPHTH+ XNUTP®ALPHPH ) *T0D)
G0 T2 50
S G T SO AR A I 6 ST
4GS ST U= C 1D G U
50 CANTINUEL e AT, 2 25 e MU S0 00 = ! s
#RIT= (6e7C02) LI 1307600 133
7002 FORMAT(//S2X,15HPROSLEM NULMBER ,12//) . 1307610
SRITE (6e 70601 ) TIME sDESRESeDTASTEP,RCoNCYC s EPSITH.EPS IPH, GAPHTH, 1307620
_ IXKPH, AKTH s ANTTHe YCORR(IL+4) s YASAVE(IA+5) o XKPTSYCORRI IL+2)e =~ 1307630
2YCUI L 1L ) o« ¥NTPH YCURR(IL+S)  YASAVE (1A+7) s YASAVE( IA) s YCORR( IL+1), 1307640
SYASAVE(IA+2) ¢ XMTTH. YCORR(IL+6)  YASAVE(IA+6)+« YASAVE( IA+1 ), __+ 1307650
4YCIRACIL+32) s YASAVE( TA#42) ¢ XMTPH s YCORR(IL47) o TZEPH SITINSSIPIN, 1307660
L STAPTINGSIFINGYASAVE (IA+4) o TZETH.SITOUTSIPOUT.TRPTOJT,SIFOUT 1307670 134
700! FORMATLIX o S{EL4aTe7X) 218/ (3Xe6(E184747X))) 1307680 ‘
2 AACONT B UES e gl Sl e U Sy e 1307690
Gu TJ 5965
8834 NIX = 1
S599 RITUIN
R
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07701708

ETn - EFN SGURCE STATEMENT = IFN(S) -
*
SUBRIUTINE ETRAP _ [ 500010 _
AT CO“4IN STORY(16),TALE(16) pek e T 500020
COMYON XMATC110410) +STO(10) sNST(30) +NKL(30) s NXMAT(Z0)s SAVTIC(900)
COMIUN  SAVITC(30) +SAVSTP(30) « JRTIC(30)  JRSTOP(30) 500040
i CCA 1IN SADUS(60) +RADUS(60) 500050
T T T COMAIN AN WNREG W NSEGTL ¢sNMPT JMATPRP 4TEFREE yNCUPLE,T1CsPHI.STOP T 500060
C3M™IN NIGENDWNSYMaNRG o NRC o NSCoNIX+ IERROR¢RESTOP4RT ICK, IOUT 500070
COMACN MATeKGELM s IGEOMs I TYPE s ISTTAB+THICK KELV INoG1 500080
Tl COMMUN [SEGINWNP108,NHARMINSEG.NERRORs QO  oNSMAX 500090
T DIMaNSICN NOGCOD( T13) TS oging
SR D T SR STENS AT (2 0D AR (12 31)) _143122) LiAGt24) ASU29)) L T S001100
S AN StE N A5(248)  <A7(20) +AB(17)  +A9(16)  +A10(17) 500129
3 DIMENSION A11(29) +A12 (25) +A13(15) +A18(15) LA15(29) 500130
o DIVINSION AlE(30) +A17 (9) +A18(9) «A19(9) +A20(9) - 500140
DINMENSION A21(S) WA22 (9) +A23(9) «A24(9) +A25(9) 500150
= DIMENSION A2609)  +A27 (20) +A23(13) «A29(15) +A30(22) 5001€0
_DIMENSION A31021)  +A32 (27) +A33(29) +A34(29) +A35(13) 500170
= O IMENSTON A36019) i e A ' T
D IMIINSION A37(15) WA3B(15) +A39(15) .A40(15) _ % s
i EQUIVALENCE  (NUGOOD( 1) .,A1 )  LI{NCGOOD( 21).A2 ) - . 500180
EQUIVALENCE (NGGUUDI 44)+A3 ) +I{NGGOOD( 66)+AG ) / e 500190
T EJQUIVALENCE  (NOGJICD( 90)+AS ) o ({NGGCOD(119),A56) Pt 5 ~ 500200
___EQUIVALENCE  (NLGGGD(143) 4A7 ) +(NOGOGD(163)4A8) 500210
. T T T EQUIVALENCE - (NUGULD(180) vA9 ) +INCGOOD(196)sA10) 500220
S2UIVALENCE (N2GUCD(213).A11) L(NCGGOD(242),A12) 500 23000
3 T ZAUIVALENCE | (NOGOUGD(267) 4A13) .(Nusoootzaz).Ala)"'“— =D S 500260
S JUTVALENCE (NGSGUD{297),A15) L (NCGOOD(326Y,A16) X 500250
T Z2UIVALENCE  (NCGOGD(356) sA17)  » (NCGODD(365),A18) 500260
ZQUIVALENCE {NCGOOD(374) +A192) L (NCGLOD(3E3),A20) 500270
* R S T UL ENCE . (HLGACD (392 )vARZ I s (NOGGODIA0L) s A22 ) 500280
E2JVIVALENCE (NCGOGD(410) +sA23) + {NCGUODI(419),A24) 500290
T ZUJIVALENCE  (NDGOOD(428) 4A25) +(NCGUOD(437).A26)  ~ 500300
£ U1 VALENCE (NG300D(446) A27) +(NCGOOD(4606) +A28) 500310
SIUIVALENCE  (NUGDOD(A479) 2A29) +(NGGCED(494),A30) = 500320
Z2UIYALENCE (NCGUOD (516) +A31) +{(NCGOOD(537),A32) 500330
FRh Et "5_u:vnh_nuc'"“(hucoootéaof.hssj*‘itnusucotsgs).nsd} 500340
ZQUIVALENCE _(NOS00UD(622) +A35) +(NOGOCD(635).,A36) 00500350
CuUIVALENCE (NGGOOD (654) sA37) o+ (NCGUOD(5669).A38) it !
Z oo IVALENCE {NUGDOGD (684 ) s A39) + {NOGDOD(699) « AGD)
INTEUIR Al gAZ9A34A00AS A6 A7 ABAY,A100A11.,A12,A13,A18, A15,A16 500360
1755 A174A130A194A200A21 sA224A23 1A24 3 A25+A264A27+A284A294A30 500370
T TTA31.,A32,A33.A34,A35 7 i e e = T 500360
INTLOER ASO
INTOSER A37.A33,A39,A80 = TR R AT L e i ey g TRz
I.TEGENR SAVJITC «SAVSTP 500390
3 .;zz#a;c- 0 ) j i e S Ca e = T ~ " '500400
17 SS&vAT(Lnl) 500410
i YN BN T S T ot o AT e e P T e o 500420
BOHCNE OF THE MATERIAL PROPERTY TABLES CANY 500430
'O 35 JCENTIFIED AS ISOTe ORTHe CR STIFe/ ; TTUTTTT500440
DL TAT Ay 500450
; A 92HA MATERIAL PROPERTY TABLE NAME FOR A Sz 500460
; 5 154247 CANNOT oE FOUND IN THE TABLE LIST. / 500470
% DR A7 S R e e A TS e S e e s 500480
¢ A 500490

88HTHE TYPE CF GECMETRY OF A SEGMENT CANN)
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A . ___ _ __38HTHE D11 STIFFNESS PARAMETER IS ZERC./,

ETR - EFN SCURCE STATEMENT = IFN(S) =
IT 25 IDENTIFIED AS ONE HANDLED BY THE PROGRAM. / 500500
DATA A4 7/ 500510 _
A S6HTHE TYPE OF MATERIAL PROPERTY TABLLE FDI 500520
1 A SIGMENT CAANNOT BE IDENTIFIED AS ISOT. ORTHy OR STIF. 7/ 500530__
DATA AS / 500540
N e . _116HTHE_ WALL CCNSTRUCTION OF A SEGMENT_CANN__ 500550
10T 3S iD:SNTIFIED AS SINGs, EQUAs UNEGs OR BLAN. 500559
DI / ¢ _ 500570
DATA A6 7/ 500580
A _ 96HTHE YYPE CF TEMPERATURE INPUT FDOR A SEG 500590
14ENT CANNCT BE IDENTIFIED AS THSTs NOTHes THCNs OR THINe 7/ 500600
DATA A7 / i A ey : e 500610 _
A . 'BOMTHE PRCGRAM CANNOT DETERMINE WHETHER TH 500620
1€ PIIBLEM INPUT IS LINEAR OR NCN-LINEAR. / . e A e e S0 0630
DATA A8 7 500640
A s 68HTHE PROGRAM CAN EXECUTE ONLY OME NON=LI 500650
INZAR PRUOSLEM PER DATA DECKe 7 500660
DA A TFAG T At S0 e L e | W o =4 e N s mer b et _500670__
A 64HTHE LOAD INDICATOR CLUES CAN ONLY BE ZE 500680
10 et N Ky O N O R O U R o e 5006905
DATA Al10/ 50C700
A 6o _____ 68HTHE PRCGRAM CAN EXECJUTE UNLY ONE THERMA_ _S00710 _
i LUAD PROSLEM PER DATA DECK./ 500720
_ OATA Ali/ S S M s ; A i R S B e R O X 05
A 116HTHE MAGLC CYCLE HAS GONE PAST STOP BY M 5007490
127 THAN THE PERMITTED VALUE. CHECK TO SEE IF FIXED STEP SIZE IS ___ 500750
270 CARGE e / 500760
DATA Al2/ A Bl el 7a 2= Lt T2 e e N M T Y A A
) 10CHTHE RIEMAN VARIABLE, IENDs WHICH SIGNA. S00780
15 T2I IND GF _A SEGMENT SHCULD CNLY BE ZERC UR NEGATIVE ONEe / 500790
DATA Al13/ 5 = 500800
A 3 e L S 6OHTHE FIKST ST TABLE VALUE (PHI _OR S) SH) 500810 _
iL2 3= GCVERLAFPED, / 500820
D AT~ AL S T iae RIS 00 S50
Z, 6OHTHE LASY ST TABLE VALJE (PHI DR S) SHOJ 500240
1-D 3Z CVERLAPPED. Stk S0k S SR A e s 500850
BATR A S7 500650
A ; , 1160HTHE INTE{.PGLATED VALUE OF TEMPERATURE __500870__
1502 THE YATER!AL PRCPERTY TABLE IS LESS THAN THE SECOND TEMPERATUR SU0SHY
R e e e e e s B ) ieE Fie 500890 _
DATA AlG/ 500900
: . _120HTHE INTERPOLATED VALUE OF TEMPERATURE __ 500910
F2: TriE MATERIAL PROPERTY TABLE IS GREATER THFAN THE LAST VALUE OF 506920
TEMSERATUAE e dv g (f0 0 st ey e R e e U S 8000301
DATA ALI7/ 500940
A e ________ _ _B36HTHE K11 STIFFNESS PARAMETER IS ZERD./ _ 500850 _
DATA Al8/ : : i I8 T 500960
AL el 36HTHE K12 STIFFNESS PARAMETER IS ZERD./ 500970
DATA A19/ P [ 500980
A e = = 36HTHE K21 STIFFNESS PARAMETER 1S ZERD./_ 500990
DATA AZ0/ 2 T B e e 501000
A e 3BHTHE K22 STIFFNESS PARAMETCR IS ZEROC./__ 501010
DATA A21/ 0 2 501020
s TR ANl S 36HTHE K33 STIFFNESS PARAMETER IS ZERU./ 501039 _
DATA AZ2/ 501040
' 501050
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: _ ; . 07/01/68
=TR - EFN SOURCE STATEMENT - (FN(S) =
DATA A23/ 501060
. A 36HTHE D12 STIFFNESS PA-AMETER IS ZEROD./  S01070 _
DATA AZars 501080
- JIAS A " = 36HTHE D21 STIFFNESS T AAAMETER IS ZERD./ 501090
DATA A25/ 501100
A 4 5 : 36HTHE D22 STIFFNESS PARAMETER IS ZERD./ 501110
DATA A256/ * 1 501120
A _ - __36HTHE D33 STIFFNESS PARAMETER 1S ZERDe/ 501130 ° _
g " TDATA A27/ e 501140
A ________ BOHTHE PRCGRAM CANNOT DETERMINE WHETHER TH 3501150
= 7 }E OROOBLEM INPUT 15 THICSs [ JAF, OR ST10e ' 7 501160
DATA A23/. | O e R ol e Ay b R S S ORI 0
= A e 70 7 SaKWYHE QUTPUT FLAG Ii™ THE STRESSESe IOUT. 501180
__1IS NOT ZERGe / 501190

et e

" s01200

DAYA &29/

A 2y 6OHTHE ¥2 BLICK IN THE SEGMENT MAGIC OUTPJ 501210
e T S S S TN G UDAR G e e 7 R ' ) 501220
QATA A30/ v % v e ____5_0_1_".'._50___
e A e ] L e L 8BHIN THE CCMPUTATICN oF “HE REGION STIFFN 501240
1ESSESs THE K22 MATRIX WAS NCT POSITIVE DEFINITZI. 7 501250
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