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ABSTRACT

This report, the last in a sequence of four Ship Structure
Committee Reports on a method for performing structural
analysis of a tanker hull, contains the Programmer's Manual
for the transverse strength analysis portion of the program.
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INTRODUCTION

The tanker transverse analysis has been written in FORTRAN
IV for use on the UNIVAC 1108 and the Control Data Corporation
6600 computers.

This Programmer's Manual contains details concerning the
program's core requirements, data files, execution times, and
general instruction logic. ‘

Details on the data input may be found in the User's Manual.

On the CDC 6600, the entire program, including system loader, requires
154., 101 octal words of core (55,361 decimal words). If the user desires
to run the program on a computer with a smaller core size he may do so by
overlaying. The program is suitably structured to be easily overlayed for
this purpose.

Table 1 provides core requirements for each of the routines and COMMON
areas; all starting addresses are given in Octal units.

Six drum or disk files are used for storing large blocks of data
generated by the program at various stages of the execution. Three of
these files (200,000 decimal words each) are defined for the storage and
manipulation of the finite element stiffness matrices. The three remaining
files (100,000 words each) are for the storage of miscellaneous loading and

longitudinal data.




Table 1. CORE Reguirements

~PROGRAN====ADDRESS= ==L ABELED===COMMON==

TANKER 027704 INFLU 000100
SHIP 005545
SAFE 006537
MATRE 025253
WORK 025260

REORD 061470

BEGIN 061652 MATRL 025253
SHIP 005545
SAFE 006537

TRY 062355 WORK 025260
SAFE 006537
MATRL 025253

NOD 067076

NODET 067137

SWTCH 067217

SORT 067234

LONGI 067312 MATRL 025253.
SHIP 005545
WORK 025260
INFLU 000100
SAFE 006537

LOADS 070374 WORK 025260
MATRL 025253
SHIP 005545
SAFE 006537
SHLWER 070145
INFLU 000100

SETOC 071707

oceM 072376

TMATT 072714

MMULT 073217

1DENT 073322

€QUAL 073400

const ‘073451

MULT 073523

SH1P1 073617

NOOEIN 075032

MEMBER 075250

TRANS 075423

ETGEN 075501

MATINS 077231

TEWPCO 077673

MUL TRO 077743

READIN 100100

TRAMPY 100146

DIRCOS 100264

MEM] 100307

MEM2 100545

MEMS 101626

SHIP2 101770 INFLY 000100
SAFE 006537
SHIP 005545

SH1IP3 103162 SAFE 006537

"SHIPA 103616 SAFE 006537

SReA 106371

SR14 104442

SRS 10488 SAFF 8045137

NENS] 104635

MENB2 105042

SHELL 105216 SHLWES 070145
WORK 025260
SAFE 006537

MEMBS 105355

GET8A 105452

S10% 105471

SYSTEMS 107035

ACGOERS 110020

BACKSPS 110033

ENOFILS 110360 Blank common = 023667

INPUTBS 110426

_INPUTCS 110710

XODERS 111026

KRAKERS 112422

ouTPTES 114116

oUTPTCS 114365

REWINMS 114461

ATANE 134531

SINCOSE 114612

SORTE © 114867



ROUTINE CALLING SEQUENCE

Table 2 provides the calling sequence for all program routines
and subroutines. This mapping will assist the programmer in devising an
overlaying scheme if such is required.

Table 2. Calling Sequence

Calling routine

~=ENTRY~=wae ADDRESS~

TANKER 050140

INPUTE 027704

OUTPUTS 031726

TAPESE 027704 BEGIN
TRY
LONGT
LOADS
SHELL

TAPE6E 031726 REORD
BEGIN
TRV
LONGIT
LOADS
SHIPL
NODEIN
MEMRER
MEM2
Sulp2
SHIP3
SHIP4
MEMB]
MEMB2
SHELL
MEMBS

TAPELZ 033750

TAPEJZ 035772

TAPELS 040014

TAPELSS 062036

TAPE20S 044060

TAPE21Z 046102

REORD 061472 TANKER

BEGIN 061654 TANKER

TRY 062357 TANKER

NOD 067100 LONGI

NODET 067141 TRY
LONGI
LOADS

SWTCH 067221 TRV
LONGI
LOADS

SORTY 067236 TRV

SETOC




LONGT
LOADS
SETOC
OCCM

THATY

MMULT

TOENT

EQUAL

COMSE
MULT
Snipt
NODE IN

MEMBER

TRANS

ETGEN

MATINS

TEMPCO

MULTROD

‘READIN

TRAMPY

DIRCOS

MEM]
MEM2
MEMS
SHIP2,
SHIPI
SHIP4

SR4A

SRi4

SR1S

MEMB ]
MEMB2
SHELL
MEMBS,
GETBA

067314
‘070376
o717
072400
072716
073221

073324

073402

073453
073525
073621
075034
0752%2
07542%
075503
077233

037675

0TTT4S;

100102
100150
100245

100310
100546
101627
101772
103162
703617
106373

3 T TS

104557
104636
105043
105217
105356
105453

TANKER
TANKER
ILOADS
TMATY
LOADS
LOADS
[a[o{e}
TMATT

0CCHM
THMATT

ocem
THATT

LOADS
YANKER
TANKER
SHIPL
SHIPL
YANKER
TANKER
TANKER
NEM2
SHIP2
“EM]
uENR
HENS

MEM]
MEM2

MULTRD
SHiPl

MEM]
MEMZ

SHIPL
SHIP1
sHIpl-
‘TANKER
TANKER
TANKER

NENBY
MEMB2

MEMB]
MEMB2
MEMBS
SHIP4
SHIP4
SHIP4
TANKER!
SHIPA
5108
BACKSPS
ENDFILS
INPUTES

ouTPTES
REWINMS

CIOYw

RCL1.

DAT,

SI0.CTL

INITL,

S10.

ST0.END

OPEN.

'ROPRU
BKSPRU.
ADVIN.
POSFile
MVWDS.

GENTRY,
END.

EXITS
STOP.

106534

106555

105473

108721

105782

106006

106507

106564

106625
106642
106647
106675
107022

107041
107055

107077
107105

BACKSPS
INPUTBS
ouTPTES
REWINMS

SYSTEMS
BACKSPS
INPUTES
REWINMS

SYSTEMS

INPUTCS
KODERS

KRAKERS
OUTPTRS
OUTPTCS

SYSTENS

BACKSPS
ENOFILS
outeTES
REWINNS

SYSTEMS
BACKSPS
ENDFILS
INPUTBS
INPUTCS
oUTPTBS
OUTPTCS
REWINMS

SYSTEMS
INPUTES
INPUTCS
oUTPTBS
OUYPTCS

SYSTEMS
BACKSPS
ENDFILS
REWINMS

SYSTENS
INPUTES
ouTPTES

BACKSPS

SYSTEMS
BACKSPS
ENDFILS
REMINHS

ENDF ILS
ouTPTES

INPUTRS
ouTPTES

TANKER

TANKER

TANKER
BEGIN
TRY
LONGT
LOADS
SHIP
NODE IN
MENZ
SHIP2



ABNORM »

SYSTEME
SYSTENS
SYSTEN.
SYSTEM?

Sysi:
SySs23
LoT:

DBGFET.
ACGOER.

BACKSP.
ENDFIL.

tpPuUTBI.

INPUTB.

IPUTCI.

INPUTC,

107116

107138
107161
107165
07217

107405
107401
107612

107632
11002}

110041
110370

110462

110521

110750

118773

ACGOERS

KRAKERS
oUTPTES
OUTPTCS
RENWINMS
KRAKERS
KRAKERS
KRAKERS
LOAOS
ocen
SHIP)
SHIp2
SHIPS
SHIP3

TRV
LOADS

TANKER
LOADS
SHIP1
SHIP2
SHIP3
SHIPA
TANKER

LOADS
SHIPL

SHIP2

SHIP3

SHIP&

TANKER
BEGIN

TRY
LONGI
LOADS
SHIPY
NODEIN
SHELL

TANKER
BEGIN

KODER.
KRAKER.

ERRSETS
OPUTBI.

ouTPTB.

OPUTCI.

o027
112423

113133
114134

116172

114616

TRV

LONGI
LOADS
SHIPY

NODE IN
MEMBER

SHELL
ouTPTCS
INPUTCS
LOADS
SHIP1
SHIP2
LOADS

SHIP1

SHIp2

TANKER

REORD
BEGIN

TRV

LONGT

LOADS

SHIP1

NODE IN
MEMBER
MEM2
SHIP2
SHIP3
SHIP&
MEMB1
MEMB2
SHELL
MEMBS




OUTPTC. 114425 TANKER

‘REORD

BEGIN

TRY

LONGY

LOADS

SHIPY

INODE IN
MEMBER

[MEM2
SHIP2
SHIP3

SHIP4

MEMB

MEMB2
SHELL

NEMBS
REWINN, 114670 TANKER

TRV
LOADS
. SHIP)

SHIP2
SHIP3
SHIP4

ATANG, 131453¥ MEMBA

SIN. 114612 TANKER
SHIP2

COS-. 1]4614 "TANKER
SHIP2

SORT, 114671 TANKER
ETGEN
DIRCOS
MENS
MEMBI,




GENERAL PROGRAM LOGIC

Figure 1 is a flow chart of the general logic of the tanker

transverse analysis program. The programmer is directed to examine

the subroutines in their source listing form for more detailed information

provided by comment statements included in the text.

Fig. 1. General Logic Diagram for Transverse Analysis
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PROGRAM EXECUTION TIMES

‘ Execution time varies according to the structural and loading
i definitions. Table 3-4 orovides sample computer times for the
CDC 6600 and UNTVAC 1108 (Exec II) comouters.
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FORTRAN Source Listing

PROGRAM TANKER(INPUT+OUTPUT s TAPES=INPUT s TAPEG=OUTPUTTAPEL s TAPED
19TAPEG s TAPE L9 TAPEZ2N TAPEZ])
1 FRS MATNsMAINeMAIN

CooPRIMARY TRANSVERSF STRENGTH ROUTINF

NDIMENSION JT(S)eLO(X00)»IND(S0+3)
DIMFNSION UNITS(4) sNDI6) sNONO(25) oNI(25) 9 IPQ(10)+PIQ(10)
DIMENSION R(2100)
DIMENSION AP(S0.50)+RP(50+50)+CP{504+50)
DINENSION DP(S04+50)+RL(S+100) +PM(S,100)
NIMENSION DOX(S0.100)+DOY(S0,100)+CX(200)+CY(100)
COMMON X1 sK2eK3sKé 9 IDsNOROONNL s
1 UNITS oND +NONO  »N1 +I1PQ oPIQ o

2 NUMFOsR

104
101
77

703

110

216

226
tal

236
113

14

t1s

116
1n7

i11a

e

COMMONZINFLUZAF (S0+50) vE3G(S03 DY (50) +NFILE+NFoLNOD(100)»

1 LROW(100) DX (50) oMF
COMMON/SHIP/NOLOsLNO (1009 «SFX(100) »SFY(100) ¢PHI(100) +NOTR,

1 ZTR(S50) «ZLEN+P{S0) ¢ XTI +XAINSEC

COMMON/SAFE/RP+CP «DP
COMMON /MATRL/E +G+GNU» ALPHA » CONVF
COMMON /WORK/DUMY (13003
EQUIVALENCE (DOX(1el}oR{1}) (DAY (1s1)+BPILV1Y)

DATA CFIG /6MHEIGENS /

NF ILE=21

NCARQ=19

NSCR=20

CALL REGIN(IBJT)

CALL TRVINCARD)

CALL SHELL

CaLL LONGI(NFILE)

FARMAT (1X46E12.4)

FORMAT (10F7.2)
BF=0,

WRITE(64703)

FORMAT (1M1 +SX ¢ 48K INFLUENCE COFEFICTENTS FOR STANDARD LONGTITUOINAL)

Dn 110 [=2}+NOVR
PFaPF+ AF(1e1)/FLOAT(NOTR)

WRITE(6+106) (AF (1¢J) 9 J=x]1 2 NOTR)
P(I)I=SQRT(P(I))

0o 112 I=14NOTR

PN 112 J=1eNOTR

IF (1.6T7.J) 60 To 111
AP(TeJIZAF{Te VP (T} *P(J) /PF
GO YO 112
AP(Te VAP (I 1)
DPLToJ)=AP (T e} *PF
CALL EIGEN{APICP+EIGoNOTRsS001)
CALL REORD (ETG+SOsNOTReAP«RP)
DO 216 I=2.NOTR
Juf=1
1F (EIG(1).GY.E1G(J}) GO TO 226
CONTINUE
GO0 To 236
WRITE (6+181)
FORMAT (//28H EIGENVALUES IN BAD ORNER 77
6N 70 1000
nn 113 I=14NOTR
EIG(IY=EIG(I) *PF
CALL TRANS(RP+AP+SG«NOTR)

CALL MULT(CP+BP AP ¢S50 NOTR)
CALL MULT (CPeDP«AP+S0.NOTR)
CALL MULT(DP«RP+CP+S50NOTR)

WRITE (6ell6) N

FNRMAT (/10x»12H ETGENVALUFS //)

WRITE (64105) (FIG(I)«I=]1+NOTR)
WRITE (6e10S)(DP{T+1)eT=1oNOTR)
NNN=NF
RO 115 I=1eNNN
PE=EIG(I)
POEPE=~DP(1+1))
PE=PE®.01
PD=2ARS (PD)
IF (PD.GT.PE) GO TO 116
CONT INUE
GO T0 118
WRITE (6+117)
FORMAT (10X439H EIGENVALUF ERROR~CHECK PROGRAM PLEASE//)
60 10 1000

CANT INUE

NUMZNOTR

CONTINUE

RFWIND 'NFILE



702

1954
1955

1956
1957

1958

127

149

129

130

421
4746
100

2001

201

202

203

205

304
206

3ins

307

60

11

CalL LOADS (NF ILE,NSCR)
WRITE(6.702)
FARMAT { /¢SX ¢ I2HNUMBER OF EIGENVALUES TO BE USED)
RFAD (54 1954) CARD s ANF
WRTITE (641955) CARD s ANF
NF =ANF
FORMAT (A6 +4XsF10.0)
FORMAT (1XsAGe&4XsF10.0)
TF (CARD=CFIG) 1956+195R+1956 S
WRITE (62 1957)
FORMAT (1X+21H®®ERROR IN ABOVE CARN)
STOP
CONT INUE
REWIND NFILE
IF (NOTR.GTNF} NUM=NF
DO 130 I=1.NOLO
PEAN (NFILE) NROWsNONE L. OANCASFX(1)eSFY{I)sPHI(T)sDxXsDY
ANG=PHI (1)
no 129 J=1.NUM
cxtJy=0,
cyiJy=o.
IF (LOADC.EQ.0) GO TO 149
NG, 127 K=1,.NOTR
CXCNIZCX () sAP(K+J)*OX(KISP (K]}
CYENIZCY () «AP (Ko J) #DY (K) *P (K)
BLIJe 1I=SFXIT)2CX (J}*COS (ANG) =SFY (1) #CY (J) *SIN(AMG)
BM(Jy II=SFX(T)SCX(JI*SINTANG) *SFY(T) #CY (J) *COS (ANG)
G0 TO 129
AL{Je1)=0,
AM{J-T) =0,
CONTINUE
lt.NON ¢ ) =NODE
LoDwW (T ) =NROW
rONT TNUE
PO 421 J=leNUM
WRITF (6e426) J
WRETE (6.105) (BL(JsI)oT=1eNNLO)
WRITE {(64105) (RM(JeI)sI=1sNOLO)
CONT INUF.
FORMAT (//26H TRANSFORMED 1.0ADS OF THE 12412H TH MODE
FORMAT (/7204 TRANSFORMED FORCFS =215)
CaLL SHIP1 (NCARD)
00 2001 (.=1.NOLD -
KR=LROW (L) »
LOILY=LNON{L ) -NONO (KR) -
DO 2001 J=1l.KR
£ OLLY=LOIL ) sNONO (J)
NTO=0
WRITE (64109) (LOCI)«T=1,NOLO)
N0 201 N=1.NORC i
NTO=NTOSNOMO (N) #2
D0 04 NL=1.NUM
SPRING=1./FIGINL)
CALL SHIP2(SPRINGs1)
NO 202 L=1sNTO
RILY=0,
DO 203 L=1.NOLO
J={Lo(Ly=-1)®2 =
JlzJel
J2=Je2
RIJI)=BLINL~L)/FIG(NL)
R{J2)=BM(NL <L) ZEIG (NL)
WRITE (6+105) (BLINLoLISLE}NOLE)
WRITE (64105) (RMINLeL) sL=1oNOLO)
CALL SHIP3
NO 205 L=1.NOLD
JELOLY-1)»2
JlzJel
J2=Je?
RL (NLeL)=R(J1)
AMINL oL ) =P (J2)
REWIND X3
REWIND K1
CONT INUF
WRITE (£.206) (KeK=1sNOLO)
FOPMAT (// 20M NODAL OISPLACFMENT +//7110 )
NG 30S T=1.NUm
WRITE (64105) EIG(D)
WRITE (A+105) (BLITWL)eL=LsNOLO)
WRITE (6+10S5) (AM(TeL)eL=1,NOLO)
CALL MAYINS {AF+SOeNOTReCPeS0+0eNE« 1D, IND)
IF (1P.EQ.1) GO TO 60
WRTITE (6.307) In
FORMAT (/7204 MATRIX SINGULAR 15)
60 T0 1000
REWIND NFILE
RO 405 J=LeNnLD
READ (NFILE) NROWsNODE +LOADC+SFX(J)eSFY () s PHI(J) »DXeDY
AN=PHI (J)
N0 401 I=1eNOTR




CX(1)=0.
eY(1)=0.
NO 402 K=1yNUM
CXCT)=CH(T) oAP (1K) ®BL (Ko J) /P (1)
402 CY(T)IBCY(T) AP (T +K)*BM Ky ) /PLT)
401 CONTINUE
WRITE (6.107) J
WRITE (64105) (CX (M) yM=1sNOTR2)
WRITE (6+105) (CY(M) sM=]NOTR2)
DO 403 I=1,NOTR
DOX(IeJ) =0,
DOY(Ts )20,
N0 403 K=1,NOTR
DOX(1+J)2DAX(TeJ) $AF (T4K) (DX (K)=CX(K) €COS(AN) =CY (K} ®SIN
1 (AN))OSFX(J)
403 DOY(I+J)=DAY(TeJ) sAF (T4K)#(DY(K)CX(K)*SIN(AN) =CY (K} ®COS
1 (AN))OSFY(J)
405  CONTINUE
WRITE (6+420)
DO 404 I=14NOTR
WRITE(69106) T
WRITE (64800}
800 FORMAT(/+5X+31HX=DEFLECTIONS FOR LONGITUDINALSs/)
WRITE (65105) (DGX(TsN) oN=1sNOLO)
WRITE (64802}
802 FORMAT(/+5X+31HY-DEFLECTIONS FOR LONGITUDINALS¢/)
404 WRITE (65105) (DOY(L+N) eN=14NOLO)
106 FORMAT (1#] 95X+ 16HTRANSVERSE NO. 15¢/+1Xe 7S (1H®))
107 FORMAT(//31% DEFLECTION OF THE NODAL POINTS 15//)
00 430 I=1.18
LEJT(T)
00 431 J=14NOLO
ANZPHE (0
AL (1) =D0X (L +J) #COS (ANY <DQY (L s J) *SIN(AN)
BM(T4J) =00 (L »J) *SIN(AN) +DOY (L v J) #COS (AN}
431  CONTINUE
WRITE (6+106) L
WRITE (64620
420 FORMAT(// 33H REAL LOADS UPON THE TRANSVERSES 77
WRITE (6+804)
804 FORMAT¢/+5X¢13HREAL X=FORCES+/)
WRITE (64105) (BL(IsJ)eJ=1sNOLO)
We1TE (64806)
806 FNRMAT(/»SXe13HREAL Y~FORCESe/)
WRITE (64105) (BM(TsJ)eJm1+NOLO)
430 CONTINUE
DO 4S0 I=1.I8
IF (1.£Q+1) GO TO 441
RFWIND NCARD
CALL TRV(NCARD)
REWIND NACARD
CALL SHIPI(NCARD)
441  CALL SHIP2(0.+0)
DO 435 Mz1.NTO
435  R(M=0,
DO 440 M=1.NOLO
AN=PHI (M)
J=(LOIM)=1) 02
Jlzgel
J2mJe2
RIS =BLLT M)
460  R(J2)=BM(ToM)
WRITE (6+105) (R(JU) ¢+ JUS1sNTO)
CALL SHIP3
CALL SHIP4
450 ONTINUE
109 FORMAT (1075)
105 FORMAT(1Xs12E11.4)
1000 SYOP

END
CZZ22I€ FRS REORD+REORD+REORD
SUBROUTINE REORD (ELAMSNINTV+BP+BL)
Coe+ROUTINE ARRANGES EIGENVALUES IN DESCENDING ORDER WITH
CeesTHE CORRESPONDING RE-ARRANGING OF THE EIGENVECYORS
NIMENSION ELAMIN) ¢BP (NoN) ¢BL (NIN)
WRITE (64100) .
100 FORMAT (/7 30H EIGENVALUES AND EIGENVECTORS //)
WRITE (641013 (ELAM(J) s JB)loNTV)
D0 21 J=1lNTV
21 WRITE (64101) (BP(IesJ)eI=loNTV)
NTVIaNTV=1
101 FORMAT (1Xs12E1l.8)
10 00 20 I=loNTV1
TF (ELAM(T)=ELAM(I*1)) 30+20.20
20 CONTTINUE
60 T0 SO
30  SAVE=ELAM(I) |
ELAMCT)=ELAM(E+1)
FLAM (I2]1)=SAVE
DO 40 Js1sNTV
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BLGJI)=RPLJSsT)
BP(Js1)=BP(Js Ie])
BP(JsTel)=BL (Js 1)

40 CONTINUE
. GO Y0 10
S50 WwRITE (6+100)

WRITE (64101) (FLAM(J)»J=1sNTV)

RFTURN

ENO
€22271 FRS BEGIN
SUBROUT INE REGIN(IB«JT)
CoesROUTINE INPUT BASIC SHIP PARAMETERS
NIMENSION UT(5)
DTMENSTON AJT(6)
COMMON /MATRLZE +G s GNU s ALPHA ¢CONVF
COMMON /SHIP/NOLOSLNO(100) «SFX(100) +SFY{100)sPHI{100)
*NNTR+ZTR{S0) s ZLENP(S0) s XI s XAsNSEC
COMMON /SAFE/ UNITS(4Y
DATA FACTOR<ALENGsSPACEsSTIFF.ANALY /6HFACTOR s 6HLENGTHs 6HSPACIN,
1 HGMSTIFFN » GHANALYZ ’
DAYA AMATER /EHMATERI /
IERR=0
WRITE(£+100)
100 FORMAT (1HI+SX+4THTRANSVERSE STRENGTH ANALYSIS OF LONGITUDINALLY
U1PHFRAMED SHIPS«/+50X+23HBY COM/CODE CORPORATIONs/»1Xs7S{IN®))
WOITE (64237)
237 FNRMAT(/4sSX+47THCONVERSION FACTOR IS APPLIED TO ALL DIMENSTONAL
116H UNITS OF LENGTH)
READ(S4330) CARD s CONVF
330 FORMAT(AG+6Xs6F10,0)
WOETE (64331)CARD » CONVF
331 FORMAT(1XyA6+6X96F10.3)
IF (CARD=FACTOR) 30044004300
341 FNRMAT(IX+21H®®ERROR IN ABOVE CARD)
300 WRITE(6+3641)
IFRR=]
400 CONTINUE
READ(5+505) CARD (UNITS(T)s1I=144)
505 FARMAT (A6 HX94A5)
WOITE (69506) CARD . (UNITS(I) eTx1044)
506 FNARMATAIXAG,4Xe4A6)
WeITE(6s401)
401 FORMAT (/9 1X«SXeITHLENGTH OF SHIP SECTION TO RE ANALYZED)
AFAD(S+330) CARDs ZLEN
WRITE(6+331)1CARD»ZLEN
Zt EN=2LEN®CONVF
IF (CARD-ALENG) 40294034402
402 WRITE(69341)
IFRR=]
403 WRITE(6+406)
404 FNRMAT (/95X 30HYOUNGS MODULUSs POTSSONS RATIO)
RFAD(S+330) CARD +£ + GNU
WRITE (69332)CARD+E +GNU
332 FORMAT(1XeA6+4X+E10.3+F10.3)
AL PHA=O,
GzE/2+/ (14 *GNU)
€=E/CONVF /CONVF /CONVF
6=6/CONVF LCONVF /CONVF
IF(CARD=AMATER) 4605 +4064+405
405 WRITE(6+341)
IFRR=1
406 MQITE(6+407)
407 FORMAT(/+S5Xs2THSPACING BETWEEN TRANSVERSES)
RFAN(S+330)CARDs Y
WRITE (64331)CARDSY
Y=Y #CONVF
NOTR=IFIXCZLEN/Y .5)-1
YSuUM=0,
NN 25 K=l INOTR
ZTRIK) SYSUMeY
25  YSUMZYSUMeY
TF{CARD=SPACE) 408,409+408
408 WRITF(6.341)
TFRR=1
409 WRITE(6+410)
410 FORMAT(/+sSX4SHSTIFFNESS FACTORS OF ALL TRANSVERSES IN ORDER
1 11M FROM STERN //)
K=0
415 RFAD(S+330)CARD (AJT(T)eYx1+6)
00 420 I=1.6
K=Ke]
11=1
PIK)IZAJT(T)
1F (K=NOTR) 420+ 425+ 425
420 CONTINUE
425 WRITE(6933)1)CARDs (AJTI(I)oI=1e11)
- IF(CARD=STIFF)426:627+426
626 MWRITE(6+34))
1FRR=]
60 To 450
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427 IF(K-NOTR)415650+450
450 WRITE(&.45})
451 FOARMAT(/+SXeSOHLIST TRANSVERSE '8Y POSITION FROM STERN TMAT ARE TO
1 12H BE ANALYZED)
RFAD(S543301CARDs (AJT(1)eI=1e5)
I1R=0
DN 34 I=1,.5
= IFLAJT (1)) 34934432
32 Im=18e1
JTUIBY=IFIXCAJIT(I) Y
34 CONTINUE
| WRITE(65331)CARDs (AJT(1)s1=2x1IB)
IF{CARD-ANALY ) 46544709465
| 465 WRITE(6+341)
1FRR=1
470 IF(IERRIGBO+480%475
475 STOP
480 RFTURN
END
€22221 FRS TRV
SUBROUTINE TRV (NCARD)
Coa.ROUTINE INPUTS DEFINITION OF TRANSVERSE AND GENERATES
CeesALL FINITE ELEMENT DATA
INTEGER DEF INeBLANK
COMMON /WORK/XC(42) 9 YC (28) ¢NONO (25) s NXCoNYCw
*DEF INNODE (40 +25) o LROW(300) s LNOD (100}
COMMON /SAFE/UNITS(4)«IT1(S0)+1T2(S0) s
*JTL1{50) +JT2(50) s THK(S0) +AX(100)+181(200)+18B2(100}¢
+JR1€100) +JB2(200)+T0€100)+JO(100) ¢NCR(S1)eNOB(25)
COMMON /SAFE/TERR + XLBHD ¢ DECL ¢ DESH»
*TeJeJROW] s JROW2+ TCOLY ¢ TCOL2 +BLANK » ID+NORO)y
+NOMAT oNN1 o TTEMP s NOBB ¢ MCOMeNOBOs MCONONN (25) o
+XeYoZvSLOPE«NTA¢K +NBAR» IFSFeNOUT ¢NOMAX 9 JROL 9 JRO2 s
«1COL ¢« JROW sNXCM1 o TEGNU 9MEMNO ¢ JP 19 IP1 o NT2oNI2oNIJeNT 4
ST AXLoAX29AX3sAXG 9 AXS o S 920 JIe TLoIF T IFJe IFKGIFLs
“NUL sP o MEMTYP s MEMTOSN
COMMON /MATRL/E »G o GNUs ALPHA « CONVF
DATA DEFINeBLANK /1H®:IH 7/
DATA XCOL+YROWeVOIDsCEND /6HXCOORD 96HYCOORD +6HVOID
1 6HEND ’

DATA BCCARIWEIGH' / 6HBC s GHWEIGHT 4

DATA PLATESBAR / 6HPLATE o GHBAR /

DATA SOLVsANOOE +BNODE /6HSOLVE + 6HNODE % GHNODES ”
IERR=0

WRITE (6+200)

200 FORMAT(1H1+5Xe39HFINITE ELEMENT DEFINITION OF TRANSVERSEs/slX§
1 TSt1H®))
330 FORMAT(A6s4Xe6F10.0)
331 FORMAT(1XsA6+4X+6F10,3)
PEAD(S+330)CARDDECL
WRITE(6+331)CARDSDECL
RFAD(S+330) CARDyDESH
WRPTTE{69331) CARDDESH
READ(S+330) CARD » XLBHD
WPITE (6+331) CARD s XLBHD

cee

Ce#SET P BASIC GRID COORDINATES
NXC=0
NvCm0

335 RFAD(S+330)CARDyCOORD
WRITE (653311CARDsCOORD
1F (CARD=CEND) 3363505336
336 IF(CARD~XCOL)I3B+II7,338
337 NXC=NxCel
XC (NXC)=COORD
GO TO 335
333 IF(CARD-YROW)340+339+340
339 NYC=NYCe]
YC(NYC)=COORD
60 TO 33S
3400 WRITE(6+341) .
341 FORMAT(1X,21H®®ABOVE CARD IN ERROR)
IFRrRQ=}
60 TO 335
350 CONTINUE
NXC=NXCel
XC (NXC) =XLBHD
CALL SORT(XCsNXC)
YC{NYCe1)=DECL
YC (NYCe2) =DESH
NYC=NYCe2
CALL SORT(YCWNYC)
D0 100 I=1eNXC
DO 100 J=1eNYC
100 NODE(T+J)=DEFIN
Ces
C®**DEFINE VNID AREAS WITHIN TRANSVERSE
WRITE(6,205)
205 FORMAT (1H]1 vSX+38HDEFENITION OF vOID AREAS OF TRANSVERSEs/elXe
1 TS{1H®))




130

135

15

WRITE (649333)

FORMAT (/13X SHSTART »6X e 3HEND ¢ 6X s SHSTART 96X 9 IHEND » /s
1 14X <3HROWo TX e 3HROWs 7X + 3HCOL o 7X ¢ INCOL.)
RFAD(5+330)CARDs YR)»YR2eXCloXC2
WOITE(6+332)CARDYR]I+YR2sXCloXC2
FORMAT (1XsA6+6Xsau(F6,006X))
IF(CARD-CEND) 111415045111
TF{CARPD-VOID) 11242134112

WRITE (69341}

IFRR=}

60 TO L1O

JROWLl=YR]

JROW2=YR2

fcoLl=xc1

JcotL2=xc2

CALL SWTCH(JROWLs JROWZ)

CALL SWTCH{ICOL1sICOL2)

00 135  J=JROW] s JROW2

Dn 135 [I=JCOLlI+1ICOL2

NODE ( T+ J) =BLANK

GO TO 110

‘C=~PLOT TRANSVERSE PROFILE

150
18s

207

206
140

DN 1SS J=1.NYC

NN(J) =J

WRTTE(69207) (NN( )+ I=1+NYC)

FORMAT (//91X9THCo/ s 1 X o 1HO+5X e IHROW s /9 1 X +iL HL $ 251 30./)
DO 140 T=1.NxC

WRITE (64206) I9 (NODE (190} sJ=1eNYCY
FORMAT(/413+1X+25(A)s2X))

CONT INUE

C#*DEFINE NUMBER OF NODES PER ROW

404

405

410
Cee

DO 410 J=1sNYC

NOND (J) =0

DO 405 [I=1+NXC

IF (NODE ( R+ J) =DEFIN) 40504045405
NONO (J) =NONO (J) o}

CONT INUE

CONT INUE

C®**REGIN WRITING ON NCARD FILE

In=7777
NORO=NYC
NOMAT =]
NN1=2
ITEMP=0
‘RFWIND 'NCARD

C-~NCARD

212

WRITE (NCARD+212) ID9sNORO +NN1 o NOMAT » ITEMP » (UNI TSI/ s B 94
FORMAT (ST5+4A6)

C~-DEFINITION OF BOUNDARY CONDITIONS

168
169

2712
273

n
288

NOBO=0

0N 166 J=1.NYC

IF (NODE {NXC ¢ J) ~DEF INHi166 w1 670166

NOBO=NOBO+1

NOB (NORO)Y =g

CNNT INUE

MCON=1

Dp 168 I=1,NXC

IFAXC(I)~XLBHD) 16841695169

CONTINUE

MOB=NODET (19NODE ¢ DEF TN« 1 s NXC #¥NONO'¢ 1 )9

Mnsc=1

WRITE (6+272)

FORMAY (1M1 +5X ¢+ 1 9HBOUNDARY CONDITIONSs/s1X75(1H®}})

WRITE(6+273)

FORMAT (/910X ¢ 27THRESTRICTED X~DEFLECTION = 1lo/9kO0Xs
1 2THRESTRICTED Y-DEFLECTION = 09//913Xe4HC L o oSX,e 6HBOTTOM /9 21X o
2  2(BHSUPPORTS»2X) )

READ(S¢330)CARD» ANOBB » AMCON

WRITE (6+331)CARDANOBB ¢ AMCON

M=COM=AMCON

NOBB=ANOBR

TF (CARD-BCCAR) 391.#288's 391

WRITE(6+341)

1ERR=1

CONT INUE

C-=NCARD

274

393
394

31

WRITE (NCARD 274 yNOBO s MCON s NOBB + MCOM
FORMAT (2013} .

WRITE (NCARD+274) (NOB (1) +J=1:sNOBO)
WRITE (NCARD+274) M08
READ(S¢330)CARDsFA

WRITE (6+331)CARDFA

IF {CARD~WEIGH) 39393944393

WRITE (693410

IFRR=]

CONT INUE

WRITE (NCARD»214)FA

WRITE(6+311)N0BO

FORMAT (//e5Xs 9HTHERE ARE+ I3¢14H C.L. SUPPORTS)
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WRITE (65312) (NOR(1) ¢ I=1+NOBO)
312 FORMAT (//+5X+34HC L. SUPPORTS ARE DEFINED FOR ROWSe/¢2513)
WOITE (6+314140BCM0B
316 FORMAT(//+5%+36HSUPPORT AT BOTTOM IS LOCATED ON COLsE3,
1 AH (NODE«2s1H))
WRITE (NCARD«214) E «GNU+ ALPHA
214 FORMAT(EL0.2+F7.2+E10.2)
C=-=NCARD
WRITE (NCARD«215) (NONO (J) » J=1 +NORO)
215 FORMAT(2513)
WRITE (69282)
282 FORMAT (LH1+5Xe20HROW NUMBERING SYSTEMe«/+1Xs75(1H®))
WRITE(6+207) (NN(J) o J=14NYC)
DO 406 I=1eNXC
DN 407 J=leNYC
NCR(J)=0
TF (NODE (1+4J)-DEFIN)407:408+407
408 NCR(J)=NODET (1+NODE «DEF IN+ JeNXCoNONO (J))
407 CONTINUE
WRITE (642511 19 (NCR{J) ¢ J=1eNYC)
406 CONTINUE
Coe
CeeNEFINE COORDINATES FOR NODES
1=0.
SLOPE= (DECL=DESH) /XLBMD
DO 430 J=1,NORO
Y=YC (J) *CONVF
DO 420 I=1sNXC
1F (NODE (T +J)=DEFIN) 42004114420
411  X=XC(I}
1F (J=NORD)415+412+612
412 IF{X=XLBHD)413+415+415
413  Y=DESHeSLOPE®X
IF(Y=YC(J=1))414e41b+616
414 Y=Ye0.01%(YC(J)=YC(JI=1))
416 Y=Y*CONVF
415 X=X®CONVF
C-=NCARD
WRITE (INCARD 2161 XeYe2
216 FORMAT(3F10.2}

420 CONTINUE .

430 CONTINUE

(223

C**DEFINE AREAS OF THE TRANSVERSE FOR DIFFERENT PLATE THICKNESSES
WRITE (69220)

220 FORMAT(IM1+SXe3IHDEFINITION OF PLATE THICKNESSESe/+1Xe75(1H®))
WRITE (6+222)

222 FORMAT (723X s SHSTART s 6X 2 IHEND » 6X ¢ SHSTART 06X e IHEND + 6 X9 SHPLATE s/ »
1 121X sOHTHICKNESS +4X ¢ IHROW s 7X ¢ IHROW s 7X » 3HCOL » 7TX 9 IHCOL ¢ 7X » 3HNOD . }
NTA=0
640 JINTA=NTA+]
READ{S+330)CARD s XTK s YR+ YR29XC1leXC2
WRITE (6+664) CARDyXTKe YR+ YR2sXC1 e XC2e UNTA
444 FORMAT (1XeAG96XeF10.390(F6.004X) 92HIs1241H))
IF (CARD=CEND) 441 +450+441
441 IF(CARD-PLATE) 46204434442
442 WRITE(6+341)
IFRE=] e
GO TO 440
443 NTAZNTA+L
THK (NTA ) =XTK®CONVF
JT1(NTA)2YR]
JT2(NTA)BYR2
ITI(NTA}=XC1
IT2(NTA)=XC2 3
CALL SWTCH(JTI(K) +JT21IK))
CALL SWTCH(IT2IK)eIT2(K))
GO TO 440
450 CONTINUE
WRITE (62221 ¥NTA
221 FORMAT(//eSXe41HNO. OF AREAS OF COMMON THICKNESSES (50) =+12)
WRITE (6+220)
WRITE (6+207) (NN(J) s JZ1oNYC)
DO 456 I=1.NXC
DO 45 J=1.NYC
NCR{J) =0
1F (NODE (1 + J) ~DEF IN) 458,457 9458
457 D0 455 K=21«NTA
IF (JTI(K) =J1451445] 4455
4S1  IF(JT2(K )=-J)1455.452+452 b
452 TFCITI(K)=1)453+453+455
453 IF(IT2(K)=1)455+454+454
4564 NCR(J)=K
455 CONTINUE
458 CONTINUE
251 FORMAT(/+13012,2413)
456 WRITE(6+251) I+ (NCR(J)sJ=]1oNYC)
Cee
Co*DEF INE BAR ELEMENTS
WRITE (6s22) J
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223 FORMAT(1H1+5X+26HDEFINTTION OF BAR ELEMENTS+/e1Xe75(1He))
459 WRITE(64225)
225 FORMAT(/+23X+SHSTART 06X e IHEND »6X 9 SHSTART 96X 9 IHEND e /914X

1 2HAX 28X 9 IHROW s 7X 0 IHROW ¢ TX » IHCOL v TX » 3HCOL)

NRAR=0
44S NNBAR=NBARe]

RFAD(S+330)CARDsAAX e YR19YR24XCleXC2

WRITE(6+444)CARDsAAXeYRI9YRZ29XC19XC2 +NNBAR

IF(CARD-CEND) 44644704446
446 IF (CARD=BAR) 44744480447
467 WPITE(6+341)

IFRR=1

G0 TO 445
448 NRAR=NBARe+1

AX (NBAR) =AAX*CONVF *CONVF

JB1 (NBAR}=YRI1

JA2 (NBAR)=YR2

181 (NBAR)=XC]

IB2(NBAR) =xC2

K=MBAR

IFLIBYI(K)=1B2(K1)461+460+461
460 CALL SWTCH{JBI(K)+JB2(K})}

G0 TO 469
461 IF(JB1(K)=~UB2(K)})463+4662+461
462 CaALL SWTCH{IBL(K) oIB2(K})}

GO TO 469 )
463 IF(TARS(JIB2(K)=JB1 (K))=TABS(IB2(K)=18](K)))464+465+464
466 IFRR=1

WRITE (6+262)

262 FORMAT{1X,50H®*ERPOR-ABOVE BAR ELEMENY INTERSECTS RETWEEN NODES)

60 TO 465
465 IF(JBL(K)=UR2(K))469+669+666
666 CaLL SWTCH(JBL(K)+JB2(K))
ITEMP=IB1 (K)
IRl (XY =TB2(K}
IR2(K)y=ITENP
469 CONTINUE
GO TO 445
470 CONTINUE
WRITE(69224)NBAR
226 FORMAT (/7/+1X+22HNO. BAR ELEMENTS (100). 14)
Cee
Co®DEFINE OUTPUT REQUTREMENTS
486 WRITE(6.226)
226 FORMAT(1M1¢SX+21HOUTPUT SPECIFICATIONS/¢1XeTS(1H®))
wRlTE(6+.228)
228 FORMAT(//+5X+20HNODE FORE ONLY = 1o/95Xe
1 20HFORCE AND STRESS = 2+/+5Xe
2 20HSTRESS ONLY = 3¢/)
RFAD{S+330)CARDsAIFSF
WPITE (6+331)CARDsAIFSF
IFSF=AIFSF
IF (CARD~SOLV)478,479+478
478 WRITE(64341)
IFRR=1
479 CONTINUE
NOMAX=100
NOUT=0
WRITE (6+227)

227 FORMAT (/+SX+25HNODES SELECTED FOR OUTPUT e/ +14X¢IHROWsTX 9 3HCOL)

471 READ(S,330)CARDsYR1yXC1
WRITE (6+332)CARD. YR1oXCE
1F (CARD-CEND) 47254855672

472 IF (CARD-ANODE) 4754749473

473 WRITE(6+341)
IFRR=]
G0 TO 471

474 NOUT=NOUT+1
IF (NOUT=-NOMAX) &T794TT+475

475 WRITE(6+4T6)NOMAX

476 FORMAT(1X+22H®*MAX+NODES FOR OUTPUT.18)
TERR=]
GO To &7 .

477 T10(NOUT)=XC1
JO(NOUT)=YR1
Gn TO 471

4%8% CONTINUE
WRITE(6+1912)

1912 FORMAT (1M1)

c..

Co*REGIN SETTING UP ELEMENTS BY ROW
NXCMlz=NXC-1
IFGNYU=0
MFMTO=0
00 1000 J=1,NORO
MEMNO=0
JPl=Je)
00 950 I=1,NXCM)
1pl=le] -
NTY1=NODET (1+NODE + DEF INe JoNXCoNONO(J) )
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NT2=NODET (IP19NODE + DEF INs JsNXCoyNONO ( J) }
NY3=NODET (1 eNODEsDEF INs JP1oNXCyNONO(JP1) )
NT4=NODET (1Pt ¢ NODE « DEF IN» JP1 s NXC s NONOU'IPL 1 %
15 (J=NOR0) 605+675+675
C..
C®*TEST FOR THICKNESS AREA
605 NO 650 K=1e¢NTA
IF(JTLIR)=U)610610+650
620 IF(JT2(K)I=U165046504615
615 IF(ITLI(K)I=[)620+6204650
620 JF(1T2(K)=[)6509650+625
625 T=THK(K)
GO YO 675
650 CONTINUE
T=0.
1F (NODE (1+¢ ) =DEFIN) 651 +675+651
651 TF{NONE (IPL+JPL)=DEFIN)6TSe652+6T5
652 IF(NODE(14JP))=-DEFIN)6TSe653+67S
653 IF (NODE (1P1+J) ~DEFIN) 675+655,675
655 WRITE(6+235)14J
235 FORMAT(1X+3SHERROR-THICKNESS NOT DEF INED FOR ROWeI3+4M COLsI3)
15RR=q]

675

AXS5=0.
TF (NBARY770+7700676
876 DO 750 K=1.NBaAR

<
C-—HORI70ONTAL BARS.....JB1=JB2
IF({JB1(K)=JB2(K))688+680+688
C--=-=ROTTOM BAR
680 TF(JB1(K)=JITS0»682+750
682 IF(IBL(K)I-1)684,684+750
684 IF(IB2(K)=-1P1)750+686.,686
686 AX2SAX(K)
GN TO 750
688 IF(J=NORO)696,750+750
c
C=-=VERTTCAL BARS...0s1B1=1B2
696 IF{IBI(K)=IB2(K})T14e69Rs 714
C==-=LEFT HAND BAR
698 IF(IB1(K)=1)T706+700706
700 IFLJRLIKI=J)T0247024750
702 IF(JR2(K}=JP1)TS0e704s704
704 AX1=AX(K)
G6n To 750
C==-=RIAHT HAND BAR
706 TF(IB1(K)=1P1)750+708+750
708 I1F(JBL1(K)=J)T10s710+750
710 IF(JB2(K)=JPL) TS0+7124712
712 AxS=AX(K)
60 YO 750

c
C-=NIAGNNAL BARS
THe  J1=J81(K}
J2=J82(K)
IF(IRI(KI=TR2(K)IT16+T169732
Ce-=~BAP BOTTOM LEFT TO TOP RIGHT
716 IF(IB1UO-1)T1B+718+750
7IR  TIF(182(K)-IP1)XTS0+720+720
120 I1=1B1¢{x)-1
DN T30 JJmIled2
11=11s1
1F (JJ=J) 73047224750
722 IF(11-1)750+724750
724 AXIZAX(K)
60 7O 7S0
730 CONTINUE
GO TO 750
C====BAR TOP LEFT TQ BOTTOM RIGHT
732 IF(IB1(K)}-1IP1)750+734+734
734 IFLIB2(K)=1)T736,736+750
736 1I1=IBl(K)el
DO T40 JJusJled2
I1=I1-1
1F (JJI=J) 75097384740
738 IF(I1-1P10750+739.750
739 AX4zAX(K)
740 CONTINUE
750 CONTINUE
[
C-=CHECK FOR LAST COLUMN
IF(IP1=NXC) 75547704770
C--D0 NAT INCLUDE RIGHT VERTICAL BAR UNLESS LAST COLUMN
755  AXS=0.
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<
C-=CHECKX NODES FOR OUTPUT SELECTION
770 1F1=0
1FJ=0
IFK=0
TFL=0

0n 800 K=1,NOUT
IF(JO(K)=J)800»772.780
772 IF(10(KI-T)B00s774+776
774 IFI=1
Go TO 80O
776  IF(I0(K)=IPL1)B00+778,800
778 TFJ=1
Gn TO 800
780 IF(JO(K)=JPL)B00,792+800
782 IF(I0(K)=11800+7845786
784 IFK=z1
G0 TO 800
786 IF(10(K)=TP1)800+788+800
788 1IfL=}
400 CnNTINUE
IF (J-NORD) 805+900+:900
€
C==CHECK NODE DEFINITIONS FOR VOIDS
805 T1F(NODE(1.J)-DEFINIB30,810+R30
810 IF(NODE (IP1+J)=DEFIN)840+812+R40
812 IF(NODE(TsJP1)~NEFIN)BSO+814+A50
Bl4 IF(NODE(IP1,UP1)-DEFIN)A60+8164+860

c

C-=QUADRILATERAL PLATE ELEMENT

816 MFMNO=MEMNO*1
MFMTYP=2
WRITE (NCARD+250) MEMNO 9 MEMTYPs TEGNUs IFSFe IF T IFJs IFKe IFL
+JoNILeJsNIZ9sJPLsNI3sJPEsNI&s ToPoPsPeP P

250 FNRMAT(IITI1+812¢6F15,7)
WRITE(69250)MEMNOSMEMTYP ¢ TEGNUs IFSFyIFIoIFJs IFKs IFL
+JeNT19JoNI2JPLoNIIsIPLaNTSGeT .
GO TO 900

C== J¢1P1 VOID = NO PLATE POSSIALE

R22 Ax2=0,
Ax4=0,
AXS=0,
GN TO 900

C== JP1+1 VOID = NO PLATE POSSIRLE

824 Ax1=0,
Ax4=0,
GO TO 900

C== JP1+1P1 VOID - NO PLATE POSSIBLE

826 ax3=0,
AxS=0.
60 TQ 900

[

Coe(loy VOID

830 Ax1=0,
Ax2=0,
Ax3=0,
IF (NODE(IP1«J)=NEFIN) 822+A32,822

832 IF(NODE(IP]1+JP1)=DEFIN)IB26+8369826

836 IF(NODE(I+JP1)=DEFIN)B24+836+824

C==TRI=-PLATE UPPER RIGHT

A36 MEMNO=MEMNO+1
MFMTYP=1
WRITE (NCARD <250 ) MEMNO ¢ MEMTYP » TEGNU» IFSF s TF J9 IFK « TFL o NUL »
4JeNT29JP1oNI3sJIPLsNTIGsNULINUL s T+PsPyPsPoP
WRITE(69250) MEMNO+MEMTYP + TEGNUs IFSF o IF Jo IFKs IFL sNUL y
+JeNI2+JP1yNIIsJP1oNT4eNULINUL,T

60 To 900
CeolsJ) DEF.y (IP1sJ} vOID
840 Ax2=0,

AX4=0,

AxS=0,

IF(NODEC(IPL»JPL) ~DEF IN)B26+842+826
8642 IF(NODE(TI+JP1)=DEFIN)B24+B844982¢4
C==TRI-PLATE UPPER LEFT
B44  MFMNO=MEMNO+1
MFNTYP=]
WRITE (NCARD»250) MEMNO sMEMTYP s TEGNU» IFSFo IFT o IFKs IFL oNUL »
*JeNT1eJPLoNIvJPY oNT4 s NULINUL + TePsPsPsPyP
WRITE (6+250) MEMNOYMEMTYP ¢ TEGNU» IFSF o IF T 9 IFKe IFL oNUL»
*JeNT1oJPLoNTIIsIPLeNT4INULoNULS T
6N TO 900
Caa(Ivd) s (IP1eJ) DEF.s (194P1) VOID
ASO0 AX1=0,
Ax6=0.,
TF (NODECIP1yJP1) =DEF IN) 8264R52+826
C==TRI-PLATF LOWER RIGHT
AS2 MFMNO=MEMNO+]
MEMTYP=1

F
|
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WRITE (NCARD+ 250 ) MEMNO s MEMTYP » IEGNUs TFSF o IF 1o IFJo IFLoNUL »
¢JoNT o JoNI29o JPLNTS sNULINUL s FoPoPoPePoP
WRITE (692503 MEMNO yMEMTYP+ IEGNUS IFSF o IFT o IFJo IFLoNUL o
*JoNT o JINT20JPT oNTLaNUL SNULS T
G0 10 900
~C==TRI-PLATE LOWER LEFT
860 MEMNOZMEMNO<]
. Ax3=0.
AxS=0,
MENTYP=]
WRITE (NCARD+250 ) MEMNG s MEMTYP s TEGNU s IFSFo IF 1o IF Jo IFKoNUL »
= e 0 JoNTY e JsNT2o SR NI oNUL sNULs ToPoPsPoPsP
WRITE (6+250) MEMNOsMEMTYP o TEGNU IFSFo TFTo TF Jo IFKoNUL
+JsNIl o JoNT2¢ IPT oNIIoNULINUL T
GO Y0 900

-c
C~-=BAR ELEMENTS
- 900 MEMTYPsS
IF(AX])904+9045902
. 902 MEMNOSNEMNOeL
WRITE (NCARD s 250) MEMNO s MENTYPs TEGNU IFSF o IFT s IFKsNUL +NUL s
e e 0 JeMI1s Pl oNIIGNUL sNUL s NUL oNUL s AX1sPoPosPoPoP
WRITE (6+250) MEMNO s MEMTYP + TEGNU« IFSF s IFTo TFXoNUL o NUL »
o JeNI1oJP] aNTIoNUL s NUL o NUL o NUL » AX1
904 IF(AX2)908,908+906
- 906 MEMNO=MEMNO+1
WRITE (NCARD+250) MEMNG « MEMT YR TEGNU» TFSF o IF 1+ IF JoNUL s NUL o
- 0 JeN11 s JeNT2oNULoHUL sNUL sNUL s AX2sPsPsPoPsP
WRITE (69250) MEMNOsMEMTYP ¢ IEGNUs IFSF o IF s IFJoNULINULy
o JsNT1 s JoNIZ2aNUL sNUL s NUL sNUL s AX2
908 ° IF(AX3)912s912+910
.- 910 MWEMNO=MEMNO®L
'R!TE(NﬂlR’DvZSO)HENNO;HEHTVPv!EGNU'IFSFt!F!-!FLtNULvM!Lv
*JeNI1aJP1oNI&sNUL sNUL oNUL sNUL s AX3ePePsPoPoP
WRITE (69250 )MEMNOsMEMTYP s IEGNUs IFSFo IFTs IFLoNUL +NUL,
. o Joti11 2 P1 o NI& o NUL s NUL o NUL o NUL + AX3
912 IF(AX4)916+9160914
914 MEMNO=MEMNQeL
WRITE (NCARD 250 ) MEMNO +MEMTYPs TEGNU o IFSF o TF Jo TFK o NUL o NUL o
+JaNI20JP1 sNI3sNUL sNUL sNUL sNUL s AX4 oPosPePoPoP
WRITE (6+250) MEMNO s MEMTYP» TEGNU» IFSF o IF Jo IFK o NUL o NUL o
+JeNI20 P sNISaNUL s NUL s NUL o NUL o AX4
916 1IF(AX5)950+950.918
. 918 MEMNO=MEMNOe1
WRITE (NCARD 250 ) MEMNO sMEMTYP ¢ TEGNU+ IFSF o IF Js IFL s NUL oNUL »
0 JoNI2s JPL oNT& s NUL sNUL s NUL sNUL 9 AXSsPoPeP o PeP
WRITE (69250 ) MEMNO «MEMTYPy TEGNU s IFSF o IF Jo IFL o NUL 9 NUL ©
*JeNT20JPLsNTA s NUL s NUL o NUL s NUL » AXS
950 CONTINUE
MEMTO=MEMTO*MEMNO
IF (MEMNO) 975997541000
_ 975 WRITE(NCARD+2503 NUL s NUL sNUL » NUL s NUL s NUL + NUL s NUL »
©JoNUL o NUL e NUL sNUL o« NUL sNUL s NUL 5P s P 9P s Py Po P
WRETE (69250) NUL » NUL « NUL s NUL o NUL o NUL s NUL o NUL o
©JoNUL s NUL s NUL +NUL + NUL s NUL o NUL + P9 P
- 1000 CONTINUE
J=NORO* ] _
- WRITE (NCARD »250 ) NUL » NUL » NUL o NUL s NUL s NUL o NUL +NUL »
* JoNUL s NUL s NUL » NUL s NUL o NUL s NUL sP 9P e PoPsPoP
n!TE(e-zso)NLI.mUL.NuL-NUL'NUL-MoNu.-MJL-
+ JoNUL s NUL s NUL o NUL sNUL o NUL s NUL o P o P
= END FILE NCARD
REWIND NCARD
o MRITE(6+281) MENTO
281 FORMAT(1H1¢5X+23'°0U0 ¥ VE JUST GENERATED+IB8s BHELEMENTS)
= o IF (TERR) 9959.99% .999b
9998 STOP
. 9999 RETURN

END
- C272221 FRS
SUBROUT INE NOO(NUNO-NODE.NGOU.L)
. CaesROUTINE COMPUTES THE LONGITUDINAL NUMBER FOR GIVEN
CesoROW AND NODE
.. DIMENSION NONC )
LeNODE=NONO (NR. )
.. D01 I=l.NROW
1 L=LONONO(I)
SR RETURN

_CZZZII FRS -NODET
FUNCTION NODET (T sNODE » DEF IN+JsNXCsNONO)
- CaeoROUTINE COMPUTES NODE. NUMBER FOR GIVEN ROW AND COLUMN
INTEGER DEFIN
<= -. DIMENSION NODE(&0.25)
TF (NONO=NXC)20+10+10
— 10 NoDFT=! . - - 5
RETURN
- 20 NODET=D. .
00 50 Ilsk,I
. . IF (NODE{I1+J)~DEF IN}S0 30,50
30 NODET=NODET*1
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CONT INUE
RFTURN
N

c2zZ71 FRS  SWTCH

10

99

SIBROUTINE SVTCN(II-!?)
IF(11-12199+499+10

I=11

=12

12=]

RFETURN

END

czz221 FRS SORT

SUBROUTINE SORT (X+N})

Cee cROUTINE ARRANGES X=-ARRAY IN ASCENDING ORDER AND THROWS
CoesOUT DUPLICATE vVALUES

S
10
15

99
20

30

DTMENSION X (N}
NM]=N=1
IF(NM1}99499,10
D0 15 1=z]14NM)
TF(X(T)I=-X(1+1))15+20430
CONTINUE

RFTURN
X(I¥=X(N)

N=N-1

Gh 70 S
SAVE=X(1)
X(Iy=X(Jel)
X(Jel)=SAVE

60 TO 10

EnD

czzz21 FRS LONGI

SHBROUT INE LONGT (NFILE}

Cae oROUTINE INPUTS LONGITUDINAL DATA

COMMON /MATRL/E +GoGNU » ALPHA s CONVF

COMMON /SHIP/NOLOsLNO(100) sSFX(100)+SFY(100)+PHI(100)
+NOTRyZTR{50) s ZLENSP (50) s XTo XASNSEC

INTEGER DEFIN

COMMON /WORK/XC (42) + YC(28) sNONO (25) yNXCoeNYCs

. *DFFINsNODE (40925) oL ROW (1003 +LNOD(100)

276

251
252
278

2000
330

bbb
331

2001
2002

2003
341

2004

2005
2006
2007

2008

2010
2011

COMMON /INFLU/AF (50+50)+£1G6(50)

COMMON /SAFE/ UNITS(4)

COMMON /SAFE/NN{25) +NCR(S1})

DATA XLONGsYLONGsCEND/G6HXLONG +6HYLONG +G6HEND /
OaTa STAND /6HSTANDA 7/

IFRR=0

NOLO=0

LoMAX=100

WRITE (6+276)

FORMAT (1H1+SX+27HDEF INITION OF LONGITUDINALSs/91X<7S(1H®))
WRITE (64250}

FORMAT(/+14Xs2H] ¢BXe2HAX)
READ(5+330)CARDXT s XA
WRITE(6+331)CARDs X ToXA

NSEC=1

XT=XI® (CONVFees4)

XAxXA® (CONVFae2)

IF (CARD=STAND) 251 +252.251

WRITE(6+341)

IFRR=1

CONT INVE

WRITE(6+278)

FORMAT (43X ¢« 3HROWsSX s BHSTRT COL+2X 9 THEND COL ¢/ 9 16Xs
12HIX98Xe2HIYs 16X oSHICOL) » IXe 10H(STRT ROW) ¢ FHIEND ROW))
READ(S5+330)CARDeXIXeXIY¥eCloC2+C3
FORMAT (A6 +4X+6F10.0)
WRITE(6+444)CARD+XIXsXIYeC2eC2eC3

FORMAT (1X¢A6+2E15.593(F6.044X))
FORMAT(1XeA6s4Xs2F10,3e3(F6.004X))

IF (CARD=CEND) 2001 +2050+2001

IF (CARD=XL.ONG)2002+20044+2002

1F (CARD~YLONG) 2003+2020,2003
WRITE(64341)

FORMAT (1X+21H®#*ABOVE CARD IN ERROR)
IFRR=1

GO TO 2000

JROW=C1

1cot1=Cc2

1cqL2=C3

CALL SWTCM(ICOL1.ICOL2)
IF(XIX)2007+2007+2006
IF(XIY)2007+2007+2010

IFRR=1

WRITE (692008)

FORMAT (1X+SIHOSERROR-MOMENT OF INERTIA FOR ABOVE LONGITUDINAL NOT
1 7HDEF INED) 5

Gn To 2000 . 0

On 2015  I=JCOL1+ECOL2
IF(NOLO-LO“")?O]1'201602015

NOLO=NOLO®]
N!NOOEY(lvNODE'DEFIN'JNOVvNXCINONO(JROU))




201S

2016
288

2020

203S.
2036
2037

20490

204)

2045

2047

2050
287

3000
3004

3002

3010

01S
3020

3040
304S

3047
3050

2055
2060
C--

%2

LPOWNOL Q) = JROW
LNOD (NOLO?} =N
CALL NOD (NONOsNs JROWsLNO(NOLO) )
SFX(NOLO)=XIX® (CONVF®#®4) /X
SFY {NOLO)=X1Y®{CONVF#24) /X1
PHI(NOLD) =0,
CONTINUE
G0 T0 2000
WRITE (6+288) LOMAX -
FORMAT (1X+30HMAX. NUMBER OF LONGITUDINALS.=. 189
IFRR=1 -
60 YO 2000
1coL=Cl
JRol=C2
Jr02=C3
capL SWTCH(JROL+JR02D
1F (XEX)2037+2037+2036
1FAX1Y) 2037203752040
TERR=1
WPITE(642008)
60 TO 2000
DO 2045  J=JRO1,JRO2
IF (NOLO-LOMAX) 2041920472047
NOLO=NOLO*1
N=NODET { 1COL o NODE ¢+ DEF INe JyNXCoNONOA J )
LROW(NOLOY=J
LNOD (NOLOY =N
CALL NOD(NONO«N» JeLNO(NOLO) )
SFX (NOLO) =XIX® (CONVF##4) /X]
SFY(NOLO)=X1Y® (CONVFe®4) /XT
PHT (NOLO) =0.
CONT INUE
G0 TO 2000 i
WRITE (69 288YLOMAX
IFRR=1
60 Yo 2000
WRITE (642BTINOLO
FORMAT (///741Xe22HP®THERE ARE A TOTAL OF+I6914H LONGETUDINALSY
00 3000 =1sNYC
NN () =d
WRITE (653001) d
FORMAT (1H] 95X ¢ 29HLONGITUDINAL NUMBERING (SYSTEMe /s IXo TSI TH® ))
WRITE(693002) (NN(J) 9 J=1sNYC)
FORMAT(//¢1RXe1HCo/ 91X+ 1HO»5X s IHROW s /511X 9 BHL 925135/ 7
DO 3050 I=1eNXC
D0 3045 J=1WNYC
NCR{J) =1 -
TF (NOOE (1¢J) =DEFIN) 3045+ 3010+3045
NCRY(JY=0
N=NODET (T +NODE » DEF IN» Jo NXC¥NONG{ J) ¥
00 3040 L=14NOLO
IF (LROW (L) =J)3040¢3015+3040
IF (LNOD (L) =N)3040+3020+3040
NCR (J)=LNO (L)
GO TO 3045
CONTINUE
CONTINUE .
WRTTE (693047} (NCR{J) s J=14NYCY
FORMAT (/42X+2513)
CONTINUE
1F (IERR) 2060+2060+2055
syop
N=NOTRe1

C--COMPTE INFLUENCE COEFFICIENTS FOR STANDARD LONGITUDINAL

N =

Et=ESXD .
Y=ZLEN/FLOATHAN)
D0 2 I=14NOTR
DO 2 J=1eNOTR
IF (1.6T.J) GO YO 1
A=Y®FLOAT(J)
X=Y#FLOAT (]}
B=2LEN-A
GK=0,
IF (XALNE .0, »GK=X®B/XA/G/ILEN
AF (Tod)=B*X/6./ET® (ZLEN®ZLEN-B®B-X®X} /ZLEN+GK
G0 TO 2
AF(TeJ)=AF (Js D)
CONT INUE
RFTURN
END
SURROUTINE SHELL
COMMON /SHLWEB/IBHD+B(50)+T(50e2)
COMMON /WORK/XC(42) +¥C(28 ) +NONO(25) +NXCoNYC
COMMON /SAFE/UNTTS(4) ¢ IT1(50) ¢ 1T2(S0)0
¢JTIIS50) e JT2(50) ¢+ THK(S0) oAXC100) ¢ IB1(100) ¢ IB261000 »
+J81(100) 9 IB2¢(100)»10(2100) ¢ JOL100) «NCR{S1),NOB(2S).
COMMON /SAFE/IERR » XLBHD vDECL « DESH
DATA CENDsCSHEL /6HEND v GHSHELL
DO—S-H=1lwNYC
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TtIls1)=0.0
T(I1s2)=0,0
A¢I1)=0.0
S CONTINUE
DO 6 1I=1.NXC
IF(XC(IT)=~XLBHD) 6977

6  CONTINUE

7 IRHD=11

WRITE (6489
8 FORMAT(IH]1s2IXoSHPLATE SX9SHSHELL » 7X ¢ 3HBHD+ /¢ 13X+ IHROW»SX »
®  GHLENGTHsSXoSHTHICK 16X SHTHICK)
10 RFAD(S+11)CARDyYROWsBL 9 TSHL ¢ TLBHD
11 FORMAT(A6+4Xe4F10.0)
WRITE (6+12)CARD s YROWBL » TSHL » TLBHD
12 FORMATC1X9A6¢4Xe4F10,3)
IF (CARD~CEND) 15450415

1S IF(CARD=CSHEL)16420s16

16 WRITE(6417)

17 FORMAT(1X+21H®*®ABOVE CARD IN ERROR)

IFRR=1
Gn Ta 10
20 IROW=YROW
IF (TROW) 16416422
22 IF(IROW=NYC)26+26+16
26 MNODE=MNODE+
TCIROWs 1) =TSHL
T(IROWs 2) =TLBHD
B(IROW)=BL
60 T0 10

S0 CONTINUE
60 RFTURN

END
€CZZZZ1 FRS LOADS
SUBROUTINE LOADS (NFILE+NSCR)
Coe.ROUTINE TO INPUT LOADING CONDITION
INTEGER DEFIN
COMMON /WORK/XC(42) 9YCH28) ¢NONO (25) s NXCoNYCo
+DEFINsNODE (40+25) «LROW(100) «LNOD(100)
CNOMMON /MATRL/E G+ GNU» ALPHA + CONVF
COMMON /SHIP/NOLOsLNO(I00) »SFX(100) +SFY(100) +PHI(100) s
*NOTReZTR(S0)} s ZLEN+P (S0) ¢ XTI+ XA9NSEC
COMMON /SAFE/ UNITS(4)
COMMON /SAFE/LOADC(100) »DX{(S0) +DY {50} +DBASE (50) ¢
*ZP(50)+PC(50)+20(20)+0(20)4+2PL(100)
COMMON /SAFE/TM(S95) 9 TR(S+5)9SI(Ss1) 9SX(S91) sODATA(Bs50)
COMMON /SAFE/ZT(20)+EYE(20)
COMMON /SAFE/DXL (50) »DYL (50)
COMMON /SAFE/ ST(5002592)sA(2)«R(5092)

e W W

COMMON /SHLWEB/IBHD+BI50)+T(504+2)
COMMON /INFLU/AF (S0+50)

DATA CEND-lUNI?-YHNIF;KFOR'VFORoSNEAR /6HEND »SHXUNIF Qs 6HYUNIFO

s 1 «  6HXFORCE s 6HYFORCE » 6HSHEAR
DATA  XLONGs YLONG /snxLons vGNVLONG /
DATA CSHR /6HSHEAR
Z1(1) =0,

EYE(1)=x1

NSEC=]
50 NREC=D

NMISC=0

DO 52 L=1.NOLO
52 LOADC(L)=0

IERR=0’

WRITE (6,55)
S5 FORMAT(1H1+5Xs RTHLOADING CONDITIONs/s1XeTS(1H®))

Ne=0

NO=0

NDONE=0
60 READ{5+61)CARDs (ZPL(IL) s IL=1+6)
61 FORMAT (A6s4X+6F10,0)
62 FORMAT(1XeA694Xe6F1043)

1F (CARD-CEND) 65+1060+65
65 IF (CARD=XUNIF)66+160+66
66 IF(CARD=YUNIF)67+162+67
67 1F(CARD=XFOR) 685164968
68 IF (CARD=-YFOR)19041669190
160 NDIR=1

170 00 175 Ii=l.3
ILL=20 1L -1
2=ZPLCILL)

QL=ZPL (ILL+1)
IF (2137201725173,
172 IFINGILT3,1734176
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173 NO=NQel
N=2eTL
0 (NQ)=QL/CONVF
Z0NQ) =Z*CONVF
175 CONTINUE
176 WOITE(6+62)CARD (ZPLLTL) » IL=10N)
NNONE =0
Gn T0 69
1A0 DA 18§ TL=1+3
TLLs2=iL-1
Z=2PL (ILL)
PL=ZPL (ILLe1)
1F(Z2)182,1824183
182 TF(NP)1A3,1834+186
183 NP=NP+1]
N=2®TL
PC{NP)=PL
ZP (NP) =Z*CONVF
185 CNNTINUE
186 WRITE(6062) CARDs (ZPLIIL) + IL=1oN)
NNONE=0
Gn TO 60

190 IF (CARD=XLONG)192+191+192
191 JeO1=ZPL(1)
JR02=JRO1
1eOL1=ZPL(2)
troL2=zPL (3}
LNIR=2
IF (ICOL2) 194+196+195
194 [coL2=1COLY
60 10 195
192 IF(CARD=YLONG)}200+193+200
193 16OL1=ZPL (1)
frot2=ICoLl
JRol1=2PL (?)
JRO2=7PL (1)
LNIR=1
1F (JR02)187+187+195
187 JR02=JRO1
195 SFL=ZPL (&)
IF(SFL)197+196+197
196 SFL=1.0
197 IF(NDONE)270+270+205
Comm——— s mm—
C TH1IS SECTION COMPUTES DEFLECT!ONS FOR BASTIC LONGETUDINAL
270 SFA=0,
SFS=1.0
CcaLL SEYOC(NSEC'ZIvEVEvNO'lnoQ-NP-lP-FC-ZlEN-NoCC-OOlTIl
NCONZO
capt YMATT(XB-NB.lLEN-TNvNoCCcICON-ODATA-SFScl 0+SFASF+6)
CALL 'COMST (TMsST)
NeON=0
DN S00 K=1.NOTR
CALL TMATT(XBsNBoZTRUIK) +THoNOCC+NCON-ODATACSFSe ke 0+SFAJELG)
CALL MMULT(TMsSTeSXeS5e5e1}
DRASE (K)=SXt1le1)
500 CONTINUE
NNONE=1
NO=0
NN=0
WRITE (6+501)
S01 FORMAT (/)
[
205 CONTINUE
WRITE (62198)CARD 9 (ZPL (TL) o IL=104)
198 FNRMAT (IXeAGr4XeI(FE.004X)9sF10.3)
CSLL SWTCH(JRO1s JRO2)
CALL SWTCH(ICOL1.1COL2)
J=JR01
1=1coL} i
225  IF{NODE ¢1+3)=DEFIN)B00+230.R00
230  N=NODET (I +NODE +DEF N9 JoNXCsNONO (J))
C-~CHECX IF NODE GIVEN HAS BEEN DEF INED AS " LONGITUDINAL
DN 250 L=1+NOLO

1F (J=LROW (L ¥) 25042604250 . .
240 TF (N~LNOD(L))250+260+250 |
0 CONTINUF - <.
IFRRA=1 . :
WOITE (69252) sk

252 FNRMAT(1Xs19H®*ERROR-NODE ON ROWsJ&46H COL s 1498H HAS NOT»
1 31H BEEN DEFINED AS A LONGITUDINAL)
60 YO 800
260 LNADC(L)Y=]
NOEC3INREC+1
0n 265  K=1.NOTR
Gh TO 1262+264) +NOIR
262 Dx(K}=DBASE (K)*SFL/SFX (L)
DY(X)=0,
Gn TO 265
264 DY (K)=DBASE (K} ®*SFL/SFY (L)
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Dx(K)=0.
265 CONTINUE
WRITE (NSCR) JsN«DXsDY
800 GO TO (810,820)4LDIR
810 J=Js)
IF (J=JR0O2)225+225+60
820 [I=lel
IF(I-1COL2) 225+ 225+60
200 WRITE(6+62)CARD
WRITE (65202}
202 FORMAT(1X+21H®SABOVE CARD IN ERROR)
1FRR=]
G0 TO 60
1000 CONTINUE
WRITE (6+62) CARD
C==SHEAP LOADS AT TRANSVERSESes««.WEB LENGTH B AND THICKNESS
WRITE (6,1021)
1021  FORMAT (1H] +26HSHEAR LOADS ON TRANSVERSES)
DN 1023 K=14NOTR
DO 1023 NLMEM=1,2
1023 R(KsNLMEM)=0.0
A(l)=0.
A(2)=0,
DO 1025 J=14NYC
A(DI=A{L)sT(Jod)#B(Y)
A(2)=A(2)4T (J92)%B (N
1025 CONTINUE
NLOO=2
IF(A(2)) 1091+1092+1091

1092 NLOO=1
1091 WwRITE (6+1027)
1027 FORMAT (22X s SHSHELL +6X 9 3HBHD ¢ /913X s THTRANSV o 9 2X ¢ SHSHEAR»

. S5X + SHSHEAR)
1028 READ{(S+61 YCARD+ ATRAN sRSHoRBH

WRITE (642020) CARDyATRANIRSHsRBH

2020 FORMAT (1X+A6+5E13,5)

1F (CARD-CEND) 1029+1032+1029
1029 IF(CARD~-CSHR}1030+1031,1030
1030 wRITE(6, 202 )

IFRR=]

60 Y0 1028
1031 K=ATRAN

R(Ks1)sRSH

R(Ky2)=RBH

GO TO 1028
1032 CONTINUE

00 1036 K=14NOTR

D0 1035 NLMEM=1+NLOO
S==R (KsNLMEM) /A (INLMEM)

D0 1033 J=l,NYC
1033 STUIKsJoNLMEM) =S#T (J9NLMEM) #*R ()

- 1035  CONTINUE

1036 CONTINUE
DO 1038 K=1.NOTR

" 1038 Ox(K)=0.

NDIR=2
SFL=1.0

DO 1042 NLMEM=1,NLOO
GO TO (1041+1044) sNLMEM

. 10641 1=}

GO TO 1046

- 1044 I=1BHD

1066 CONTINUE
D0 1040 Js14NYC
IF(T(JONLMEM) ) 104001060+1037

. 1037  N=NODET(I+NODE+DEF INs JoNXCoNONO (I} )

DN 720 L=1.,NOLO

IF (J=LROW(L))720+710,720
T10 IF(N=LNOD(L)) 72057305720
720 CONTINUE

IFRR=1

WRITE(6+252)J01}

G0 To 1040
730 NREC=NREC+]

LOADC (L)=]

00 735 K=14NOTR . =

DY{K)=0.

00 734 M=1lsNOTR

DY (K)=DY (K) eAF (Ko M) *ST (M9 JoNLMEN) /SFY (L)
736 CONTINUE
735 CONTINUE

WRITE (NSCR) JeMeDX DY = =
1040 CONTINUE

- 1042 CONTINUE . =

1045 END FILE NSCR
IF (IERR)1048+1048.50
1048 REWIND NFILE
MRITELS24603 _ . - _ E S
00 2000 tL=l,NOLO
D0 1050 K=1.NOTR

[
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DXL (K)=0.
DYL {K) =0,
1050 CONTINUE
RFWIND NSCR
760 FORMAT (1#] 9 37HLONGITUDINAL DEFLECTIONS DUE TO 'LOADS)
00 1500 NR=1¢+NREC
READ (NSCRY JsNo DX+ DY
IF (J=LROW(L))1500+1100+1500
1100 IF(N-LNODI(L))1500+1200+1500
12060 00 1250 K=1+NOTR
DxL (K) =DXL {K) DX {K)
DYL (K) =DYL (K) «DY (K)
1250 CONTINUE
WRITE(64741)JsN
741 FORMAT (1X+3HROWs13+5H NODE» I3}
WRITE (6+742)
T42 FORMAT (10X+13HX=DEFLECYIONS)
300 FORMAT(1X.S5E12.4)
WRITE (6+300) (OX(K)+K=1sNOTR)
WRITE (69743)
763 FORMAT (10X s 13HY=-DEFLECTIONS)
WRETE (6+300) {DY (X) +X=1+NOTR)
1500 CONTINUE
WRITE (NFILEILROW (L) oLNOD (L) oL OADCIL) o SFX (L) sSFY (L) »
+PHI (L) +DXLoDYL
2000 CONTINUE
END FILE NFILE
REWIND NFILE
9999 RETURN
9998 STOP
END
€22221 FRS SETOCS+SETOCS.SETOC
SUBROUTINE SETOC(NSEC+ZI¢EYEsNG»ZQeQoNP+ZPsPs2LENsNOCCoODATA)
C-=ROUTINE YO SET UP QCCURRENCE DATA VECTORS
DIMENSION 21(20) sEYE(20)+2Q0(20)+Q(20) sZP(50) +P (50) sODATA(R¢50)
+Zncc(70»

[
C==DETERMINE LOCATIONS FOR ALL OCCURRENCE CHANGES
20CC(1)=0.
20CC(2)=ZLEN
NOCC=2
C==FIRST ARRANGE X~-SECTION CHANGES IN ASCENDING ORDER LEFY TO RIGMT
ZV(NSEC+1)=ZLEN
16 DN 20 N=1sNSEC _
IF(ZI{N)=ZT (Ne1))20+20+ 30
20 CONTINUE
GO 7O 40
30 SaVE=ZI(N)
ZTIN)=ZI(Ne])
ZT(N+1)=SAVE
SAVE=EYE (N}
EYE (N)SEYE (N+1)
EYE (Ne1)=SAVE
Gn Yo 10
40 DO 50 N=1.NSEC
NOCC=NOCCe1 i
50 Z0CC(NOCC)=ZI(N)
c
IF(NG)1105110+60
60 ZO(NQel)=ZLEN
C-=ARRANGE UNIFORM LOADS IN ASCENDING ORDER LEFT TO RIGHT
70 DO 80 N=1,NQ &
IF(ZQIN)Y=ZQ(N+1))80+80,90
80 CONTINUE
G0 10 95
90 SAVE=ZQ(N}
ZO(N)=ZQ(Ne+1)
ZO(Ne1)=SAVE
SAVE=Q(N)
Q(N}=Q(N+1)
Q(N+1)=SAVE

95 DO 100 N=1sNO
NOCCaNOCC 1
100 Z0OCC(NOCC)=ZQ (N)
110 IF(NP)200+2005120
120 ZP(NPe1)mZLEN
C-~ARRANGE COMCENTRATED LOADS IN ASCENDING ORDER LEFT TO RIGNT
130 DO 140 HNsloNP
IF (ZP(N)=ZP (N+1)) 140+ 140¢150
140 CONTINUE
60 TO 160
150 SAVE=ZP(N)
2P (N)=ZP (No1)
2P (N+1) =SAVE
SAVE=P (N)
P (N =P(No1)
P (Ne1) =SAVE
60 TO 130
. 160 DO 170 Nslsnp
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NnCC2=NOCCe 1
170 20CC(NOCC)=2ZP (N)
C-~ARRANGE NCCURRENCE LOCATIONS IN ASCENDING ORDER LEFT TO RIGHT
200 CalLL SORT(ZOCC.NOCC)

c
C--TNSERT OCCURRENCE DATA
NOCC=NOCC=1
D0 500 J=1+NOCC
ONATA (6+)=Z0CC (J)
ODATA(7¢J)=20CC (0 1)
ODATA(Bs S =1,
C-- ODATA(B.J) INDICATES IF A CONCENTRATED CONDETION OCCURRS AT THE LEFT
€ AN OCCURRENCE FIELD. IF SET TO 1, NONE EXISTS. IF SEV TO 2+ ONE DOE
00 210 1=1,5
210 ODATA(IeJ)=0.
DO 230 N=1sNSEC _
IF (ZT(N)=Z0CC(J) 12200240 +250
220 IF(ZI(N®1)=ZOCC(J1)230+2304240
230 CONTVINUE ]
2640 ODATA(1sJ)=EYE (N}
250 IFINQ) 30093009260
260 DO 280 N=1,NO
1F (20 (N) =20CC (J) 12700290+ 300
270 IF(ZO(N®1)=ZOCC(J))280+280+290
280 CONTINUE
290 ONATA(3+J)=0(N)
300 IF (NP)400,400+310
310 00 320 N=l1,NP
IF (ZP(N)=Z0CC (431 32043150400
315 ONATA(S,J)=P(N)
ONATA (8 )2,
320 CONTINUE
400 CONTINUE
500 CONTINUE
RETURN

END
€22221 FRS OCCMS+0CCMS+0CCM
SUBROUTINE OCCM(T+PROP s IDF e Xs INFLU+SFSeSFLeSFALEG)
C=~0CCURRENCE MATRIX DEVELOPMENT
DYMENSION TUS5+5) sPROP(S)¢TRIS5+5) ¢ TC(5+5)
CALL IDENT(T+S)
ET=ESPROP (1) #SFS
GaA=GOPROP (2) *SF A
S=0.
IF(GA) 12041204110
110 S=l./6GA
120 7(1+2)m=X
T(le3)==x2x/2./E1
T(2+s3)=0x/€1
Tllek)==X2x2X/6,/E] « SoOX
T(2eh)mexaX/2,/7€E1
T(Isa)=ex
IF(INFLU) 15041504999
150 Q=PROP (3)®SFL
RQ=PROP (4}
TC1eS)Z=X"X® (Q% (=X®X/244/E195/2,) ¢RQ¥X® («X®X/120./E105/64))
T(2+5)==X8X*X®(QeRO*X/4,)/6./E1
T(3+5)==X8X® (Q+RO®X/30) /2.
T(4s5)==X®(Q+RQ*X/2,)
GO TO (999+200).1DF
200 CALL IODENT(TCeS)
CFaPROP (5) #SFL
TCA49S)==CF
CALL MMULT(TeTCeTRsS+5+S)
CALL EQUAL (T9TR95+5)
999 RETURN

END
CZZ221 FRS THMATS.TMATS,TMATT
SUBROUTINE TMATT{XBoNBosX o TMsNOCCoNCONsODATA9SFS9SFLoSFAIELG)
CeesROUTINE TO COMPUTE OCCURRENCE MATRIX FROM LOCATION
CeaeZER TO X .
DIMENSION TM({5¢5) 9T0(5¢5) ¢ TR(S+5) sPROP (S) +ODATA (8+50)
INFLU=0
IF(NCON)1108+110+100
100 IF(X-%8)110+1204120
110 CALL TDENT(TMsS)
NR=1
XRa0.
NCON=1
120 NBB=NB
DO 300 N=NBB.NOCC
X1=0DATA(6sN)
X2sQDATA(TyN)
I0F=0DATA(B+N)
D0 130 I=1,.5
130 PROP{I)=DDATA(TI+N)
C==CHECK IF POINT MATRIX HAS BEEN USED IN{ 1ST OCCURENCE
IF(IN=NBB) 1404 140+160
140 TF(XB-X1)160+1604150
150 1I9Fs=]
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160 NA=N
IF (X=X2) 180+ 170+¥90
176 NasNej
180 NSTOP=1
Y=X-XR
XA=X
6n T0 295
T90 NSTOP=0
Y=x2-X8
XR=22
g 6o TO 295
295 CALL OCCM{TOsPROPsIDF Yo INFLUSSFSSFLeSFATESG)
CALL MMULT(TO»TM,TR0545+5)
CALL EQUAL (TM»TR+545)
IF(NSTOP) 3003005400
300 CONTINUE
400 RFTURN
END
€ZZ221T FRS MMULTSeMMULTS MMULT
SUBROUTINE MMULT (AsBeCoN1eN2sNI)
DIMENSTON A(N1oN2) 9B (N2eN3) sCIN] aN3)

Ctles)=0,
DN 1 K=1.N2
4 Clledd=CUIod) +AN T IKI®BLK I
RFTURN
END
iIC22221 FOS  IDENTS+IDENTS,TDENT
SUBROUTINE IDENT{TeN}
DIMENSION T(NoN)
D0 S I=1eN
DO 4 J=zloN
TtIed=0,
T(leD =)o
RFTURN
_ EnD
€Z2221 FRS EQUALS+EQUALS.EQUAL
SHBROUTINE EQUAL {TsTReNRsNC)
DTMENSION T{NRSNCY s TRANR «NCi.
00 S I=1sNR
D0 5 J=LeNC
5 T(Led)=TR(IsJ)
RFTURN
END B
Cz7271 FRS COMSIS+COMSISsCOMST
SUBROUTINE COMST(TM.SI)
CessROUTINE TO COMPUTE INITIAL PARAMETERS OF BEAM [MEMBER,
DIMENSION TM(5+5)9S1(501)
DFL=TNM(1¢2)8TM(304) =TM(3+2)TM (1 oo}
ST(lel)=0.
ST(3e11=0.
$T(5e1)=1.
ST(2e¢1)=(TM(3,5)2TM(1+4)=TM(1sS)I®TM(394)) /DEL
ST(hel)=(TM(352)#TM(14S)=TM(1e2)*TM({3+Sk)/DEL
RFTURN
_ END
C2ZZZIE FRS MULToMULToMULT
© SUBROUTINE MULT (AsBeCol oM}
NIMENSION A(LsL)oBILoL) oCHLLY
no 2 I=lM
DO 2 J=leM
Alle V=040
NO 1 K=1leM
T ACTeJ)=ACTIe ) oB I sK) ®CAK J¥
2 CONTINUE
RETURN
EnD
C227Z1€ FRS SHIPleSHIP1leSHIPE
SUBROUTINE SHIPL (NCARD) ~
CoosROUTINE DEVELOPS FINITE ELEMENT STIFFNESS MATRICES
CessFOR THE TRANSVERSE MEMBER
C FORMATTON OF STIFFNESS MATRICES
DIMENSION BK(084+084) s ALPHAL (4)
DYMENSTON UNITS(4)sND(6) sNONO(25) sN1(25) « IPQ(10) +PTQ:(16)
DTMENSION X(25+40)sY(25040) 9EL(4) sGNUL (4) 9DC(242)
1SK(696) e DI(606)eAT646) sAI{606) sAK(6506)3AL(696)9sSKAL(E36)
2SKAJ(696) oSKAK(606) 9SKAL(696) ¢AL (696941 0A2(60604) 9SKAL(Ee60& )
3 SKA2({69694)
DIMENSION NOB.2S) sMOB(40)
DYMENSION IM(4) 9 M(4)9ZAT(6) 9 2ZAIL6) 4ZAK(6) 9 ZAL(6) +X1I(6)

wn &

COMMON  K1leK2 » K3 v K& s ID » NORC » NN1
COMMON UNITS o+ ND » NONO » N1 s IPQ ¢ PIO
COMMON X .Y [ 4 o E s EL + GNU
COMMON  GNU1 s MEMNO o MEMTYP s TEGNU o IFSF s IF1
COMMON  IFJ s IFK s IFL s INE s INE s INJ
COMMON  UNJ o INK o INK s INL s JNL s Pl
COMMON P2 + P3 o P& « PS s P6 s XJ
COMMON YK * XL s YL s DC v SK s DI
COMMON Al s AJ + AK s M » SKAI s SKAJ
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SKA1 * SKAZ2

COMMON  SKAK’ s SKAL + Al v A2 3
CoMMON 17 * NC .« XX s NOMEM o+ ICOUNT o AK
COMMON  IM ¢ JM v NAL s NAZ s ZAL s ZAJ
COMMON  ZAK + ZAL o ITEMP o ALPHA o+ XI
1PQ{1) = TEMPERATURE FLAGe ITEMP
PIQ(]1) 1S USED TO PASS THE TIME OF Day
RFEAD(NCARDs100 }IDsNOROSINNL s NOMAT s ITEMPs(UNITS{I) o =F0s)
IF (NORO.GT.25) GO TO 331
IF (NOMAT,.GT.4) GO TO 331
FARMAT (S]IS+4A6)
x1=1
K3=3
K4=4
READ (NCARDs110 )} NOROMCONsNOBE.MCOM

IF (NOBO.GT.NORO) GO YO 331
IF (NOBB.GT.1) GO TO 331
IF (MCOM.GT.1) GO YO 331
NOBO=NUMBER OF ROWS WITH BOUNDARY CONDITIONS
NNB(T) TMPLIES AOUNDARY CONDITION AT THE END OF NOB(I)TH ROW
NOBB=1,.FIXED IN X-DIRECTIONNOBR=0+FIXED IN Y DIRECTION
MCON=NUMBER OF BOUNDARY CONDITION AT 1ST ROW
MOB(T) IMPLIES BOUNDARY CONDITION AT MOB(I) TH NODE
MCOM SAME AS NOBB BUT FOR BOUNDARY CONDITIONS OF 1ST ROW
READ (NCARD,110 ¥ (NOBIT)+I=1+NOBO)
READ(NCARDs110 Y (MOR(T)e1=1sMCONY
FORMAT (2013
READ(NCARDY103 ¥ FA
RFWINDK ]
IRFWINNKI
REWINDK4
1°0(1)=1TENP
WRITE (6+102)10 ]
FORMAY (24HIDATA FOR PROBLEM NUMBERSI&)
ND(1)=3
ND(2) =5
ND(3)=6
ND(4)=6
MD{S) =]
WRITE(69100) IDsNOROSNN] s NOMAT s ITEMP o (UNITS (1M 011 949
WRITE (6911 0)NOBOs MCON 9 NOBB ¢ MCOM
WRITE (6+110) (NOB(I)+I=]eNORO)
MRITE(6+110) (MOB(E) s I=]1+MCON)
WRITE(69103)FA
RFAD(NCARD+103)E1 (1) «GNUL (1) 9 ALPHAL T )
FORMAT(E10.2¢F7.29E10.2)
GO TO 333
WRITE (6+332)
FORMAT (//25H INPUT ERRORS IN' SHIPL 47y
sTOP
CALL NODEIN(NCARD:
NAMEM=0
ICOUNT=1
Nl(l)=0
JCOL1=NN1*NONO (1)
TCOL2=NN1#NONO (20
DN S I=1,1COL1
Do 9 J=l.ICOLY
AK(I+J)=0.0
CALL MEMBER (NCARD),
1EGNU=TEGNU
HMEMTYP=MEMTYP
INT=INI
JNI=UNT
IF (INI-TCOUNT) 12,12,13
IF (MEMTYP) 13413,26
IMAY=1EGNU+1
E=E1(IMAT)
GNU=GNUL {IMATY
ALPHA=ALPHAL (IMAT)
17=ND (MEMTYP)
0N 20 K=1.4
Iv(K1=0
J™K) =0
0n 20 I=1s12
NO 20 J=1eNNY
AL (TeJeK)=0s0
A2(IsJeK) =040
SKAL(EousK)=0.0
SKAZ(laJeXK)=0.0
Nal=0
Na2=0 ) d
GO TO (1e2¢57505) #MEMTYP
CALL MEM]
Gh TO 10
CALL MEM2
GO TO 10
CALL MENS
TFSF = 1 FORCE 'ONLY
1FSF= 2 FORCE AND STRESS
1FSF = 3 STRESS ONLY




c FOR THERMAL STRESSE PROBLEM IFSF MUST BE GREATER
c THAN ZERO FOR ALL MEMBERS

10 IF (IFSF) 22422423
23 WRITE (K&4)IMEMNOGMEMTYPo INIvJINT o INJoINJSo INKs UNKo INLoINLIFSFs IFIoI
IF JeIFK o IFLeAT o AJoAK AL » SKAT 9 SKAJ9 SKAK o SKAL DIeNCoZAT 9 ZAJeZAK o ZAL o X
21
N1 CINI)=N] (INT) o)
22 DN 30 I=1+NA)
IMMEIM(T)
no 30 J=1eNAL
JuM=IM )
30 CALL TRAMPY (ALoIsIZsNCoSKALeJs TMMe JMM)
WRITE (K1)TZoNCoNALONA2oAL+A2eSKAZe IMe UM
NOMEM=NOMEM* 1
GO TO 11
13 IPO=INI-1
400 FORMAT (4E1S.%)
nO 49 1Ip=1.NOBO b
IF (IR0.NE.NOB(IP)) GO YO 49
IK=NONO(IRO) *2-NOBB _
BK(IK IK) =BK (IKs IK3 ©10000000.%FA
49 CONTINUE
IF (IRO.NE.I1) GO TO 233
DO 232 IP=].MCON
JK=MOR (1P ) #2-MCOM
232 BK (JKe JK)=ZBK (JKe JK)210000000.9F A
233 WRTITE (KJIIROLICOLLSICOL24 ((BK(TaJ)al=isoICOLYY+JS=1sICOLY)
17 IF(INI=NORQO) 14144999
14 RFWINDK]
Do 24 I=1,ICOL)
nn 24 J=l.ICOL2
24 BK(I4J)=0.0
18 N0 1S IT=1+NOMEM
RFAD (K1) TZoNCoeNALINAZsAL+A2¢SKARZIMe UM
FF(NA2) 15415431
DO 35S I=1.NAl
IMM=IM(])
DO 35 J=1.NAZ2
JMM=IM (J)
35S CALL YRAMPY (AIsTIoIZsNCoSKAFuZalMMe JMM)
15 CNNTINUE
WRITE (K3)IRQ.ICOL1CICOL2e ((BK(TeJ)oI=leICOLL) eJ=10ICOLRY
RFWINDK1
bn 25 I=1.lcoL2
0o 25 y=l.I1C0L2
25 B (leJ)=0.0
19 DN 16 IT=1+NOMEM
RFAD (K1)TZoNCoeNALINAZ+AL 9A2¢SKA2s IMy M
IF ( NA2) 16+16+32
32 DN 36 Is]l4NA2
IMM=JM(T)
00 36 JI=leNAZ
JMNEIM(I)
36 CALL TRAMPY (AZ2+T9IZoNCeSKAZ o So TMMe JMM)
16 CONTINUE
REWIND K1
TCOL1=NN1*NONOCINT)
IF (INI.EQ.NORO) GO TO 70
TCOL2=NNI*NONO (INI=1)
GO 7O 71
70 IcoL2=1C0L]
71 ICOUNT=INI
NI (INT)=0
NOMEM=0
IFC(INT) 11011612
999 RFWIND K23
REWINDK]
REWINDKS
RFTURN
END
C2Z2Z1E FRS NODE IN.NODE IN.NODEIN
SUBROUTINE NODEIN(NCARD)
DIMENSION UNITS (413 oND(6) «NONO (25) »N1(25) IPQ(10) +PIQ(10)
DIMENSTON X{(25+40)eY(25+40) +E1(4) +GNU1 (4) +DC(242) 0
1SK(606) s DICOsE) oAT (6061 9AI(606)9AK(696) sALI61E)+3SKAT(6+6)
2SKAJE606) 9SKAK (6961 o SKAL(606) sAL (69694) 9A21Es634) 9SKAL(E0604) s
3 SKA2{61604)

3

[=

COMMON KlskK2 + K3 ’» K& s ID » NORD + NN1
COMMON  UNITS o+ ND * NONO * N1 + IPOQ + PIQ
COMMON X ’ Y ’ 2 ¢ E » El + GNU
COMMON  GNUL s MEMNO o+ MEMTYP o IEGNU' o+ IFSF + IFY
COMMON IFJ + IFK s IFL + INI » JNI o INJ
COMMON  UNJ » INK o JNK o INL v JNL » Pl
COMMON P2 s P3 » P4 + PS + P& s XJ
COMMON YK * XL ¢ YL + DC + SK v BI
COMMON  AY ' AJ * AK s AL s SKAX + SKAJ
COMMON SKAK o+ SKAL . A o A2 + SKAL s SKA2
COMMON + NC

WRITE (6+103)
103 FORMAT (18MINODE COORDINATES//14M ROW NODE » 13X s THX=COORD »

LIS e TEERLLSEER. - o o




31 |

1 13Xe7HY=COORDs 13X+ THZ=COORD//1H }
RFAD (NCARD, 100 ) (NONO (1) 5 I=] s NORO) |
N0 300 1=1.NORC I
IF (NONO(1).GT.40) GO TO 200
300 CONTINUE
100 FARMAT (2513)
DA 1 T=1sNORO
JOE=NONC(T)
On 1 J=1.J0E
1 RFAD(NCARD.101 IX(Ted) oY (Ted)
101 FARMAT(3F10.2)
D6 2 I=1.NORO
JOE=NONO(T)
en 2 y=1.JOE
2 WPITE (6+102)TeJeX{1sd)eY (1o )
102 FORMAT(IH 16917y 3F20.5)

Gn TO 223
200 WwRITE (6+221)
221 FORMAT (//25H INPUT FRROR IN NODEIN ’7)
STOP

223 WRITE (69104)

104 FORMAT (13HIMEMBER DATA//
1506 M M T I I T 1 I I 3 I J I 31 Je
2L1X92HP L9 11X 92HP 29 11X 92HP3s 11K e 2HP4 s 1 1 X s 2HPS 0 11X s 2HP6/
350M ENSE aE F F F F NN NNNNN N
450H M M 6 S T 0K L I T J JKIKL L/
SlaH N T N F/
611H oY U
7 AH P)
RETURN

EMD

CZZ2ZZ1E FRS MEMBER +MEMBER ) MEMBER
SUBROUTINE MEMBER (NCARD)
DIMENSION UNETS(6) sND(6) sNONO(25) sN1 (25) s TPQ(10) sPIQ(10)
DIMENSTON X(25+40)sY (250400 +E114)4GNUL(4) 4DC(242)
1SK (69619 DI(606)sAT(696)vAI(646) oAK (696) sAL(606) 9SKAT(696) 4
2SKAJ(696) vSKAK(646) s SKAL (696) sA) (61604) ¢A2(69696) sSKAL (69696) o
3 SKA2(6+644)

COMMON K1.,K2 s K3 » K& + ID » NORO s NN1
COMMON  UNITS .+ ND + NONO » N1 + IPQ + PIQ
COMMON X Y [ 4 + £ + El + GNU
COMMON  GNUL o MEMNO + MEMTYP o IEGNU o+ IFSF » IFI
COMMON IFJ o TFK o IFL + INI s JNT * INJ
COMMON  UNJ + INK + JNK ¢+ INL * INL s Pl
COMMON P2 s P3 s P5 + PS ¢+ P6 * XJ
COMMON YK . XL s YL » DC ¢ SK » DI
CNMMON AT v AY s AK » AL + SKAl » SKAJ
COMMON  SKAK » SKAL « Al v A2 s SKal » SKAZ
COMMON 12 + NC

RFAD (NCARD+100 IMEMNO s MEMTYP + TEGNUs IFSFo IF Lo TF Js IFKe IFL s

TINT o INT o ENJ s INJo TNKs INKs INL s UNL s P1 sP2+P39Pbs PS,P6
100 FORMAVCE30T11+81246E15.7)
WRIFE (6+101)MEMNOsMEMTYP o« TEGNUs EFSFo IFTo TFJe IFKe IFLe INToINToINJs
L1INJo INK o JNK s INL 9 UNL 9P ¢+ P24P34P44PSoP6
101 FORMAT (1M +1451513+6F13.5)
RFTURN

EnD

CZ2221E FRS TRANSsTRANS s TRANS
SUBROUTINE TRANS (AsBsMeN)
DIMENSION A(MoM) R {MsN)
D0 1 IsleN
D0 1 J=l4N

1 all+ =8I D)

RETURN

END
CZ22ZIE FRS EIGEN.EIGEN.EIGEN
SUBROUTINE EIGEN(AesBoVALUsNsL4M)
CeeROUTINE COMPUTES EIGENVALUES FROM A MATRIX OF INFLUENCE
Co«oCOEFFICENTS AND ALSO GENERATES THE EIGENVECTORS
DIMENSTON A(LeL) vB(LoL)}sVALU(SO0) sDIAG(S0) + SUPERD (45) ¢
1 A(49) s VALL (S0)+5(49) ¢C(49) sD(S50) s IND(50)
DIMENSION U(20)
c CALCULATE NORM OF MATREX
ANORM2=0.0
DO 6 I=1eN
00 & J=1.N
ANORM2=ANORMZ+A (14 J) @82
ANDRM=SQRT ( ANORM2 )
c GENERATE IDENTITY MATRIX
IF (M) 10e 65» 10
DO 40 I=lsN
12 DO 40 J=1sN
20 IF(I-J) 35S, 25, 35
25 Btl+Ji=1,0
30 GO TO 40
3S Bi{l+J)=0.0
40 CONTINUE
[ PFRFORM ROTATIONS TO REDUCE MATRIX TO JACOBI FORM
45 IEXIT=1
S0 NvsN-2

~oeWn&w

~
9




S2
55
60
S
70

910

90

95
100
105
110
115
120
125
128
130
135
140
150
160

170

450

58S

590
S93

600
610
615
620
621
622
623
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IF (NN) 890¢ 170+ SS

DN 160 I=1eNN

112]e2

DA 160 J=1l.N

Ti=zA(Tele})

Te=A(1sJ)

1F (7219101604910
T=SORT(T1882+T28e2)

cns=71/7

SIN=T2/7

DO 105 K=IeN
TPuCOS®A(KsI+1)+SIN®A(KJ)
A(KeJ)ZCOSSA(KeJI-SIN®A(KsT+1)
AlKeXel)2T2

NN 125 K=1N
T2=COS®A(1+1¢K)+SIN®A(JeK)
A(JsK) ZCOS*A(JeKI=SIN®A(T+].K)
A(Fe1oK)=T2

IF (M) 130s 160s 130

Dn 150 K=1eN
TP7=COS®B(Ke1+1) oSIN®B (KW J)
B(K+J)=COS*B(KeJ) ~SIN®B(KeTel)
B(KyI+1)=T2

CONT INUE

MAVE JACORT FORM ELEMENTS AND INITIALIZE EIGENVALUE BOUNDS
00 200 I=1eN

DIAG(DY=A(L.T)

VALU (1) =ANORM

VALL (1) 2<ANORM

DN 230 I=2.N
SUPERD(I-1)=A(I=1e1)
Q(1-1)=(SUPERD(1=1))ee2
DFTERMINE SIGNS OF PRINCIPAL MINORS
TaU=0.0

1=1

MaTCH=0

T720.0

Ti=1l.0

DN 450 JmleN

P=DIAG(J)~-TAU

IF(T2) 300« 330, 300

IF(T1) 310 370¢ 310
TePeT1~Q(J=1)9T2

GO TO 410

IF(T1) 335, 350, 350

Tiw=1.0

T==P

G TO 410

Ti=1.0

T=P

60 TO 410

IF(Q(J=1)) 380+ 350+ 380
IF(T2) 400, 390+ 390

T==1.0

G0 TO 410

T=1.0

COUNY AGRFEMENTS IN SIGN
IF(T1) 425+ 420 420

IF(T) 4405 430+ 430

IF(T) 430+ 440, 440
MATCH=NATCHs1

T2=71

T1=T

ESTABLISH TIGHTER BOUNDS ON EIGENVALUES
DO 530 K=1,N

IF (K=MATCH) 470+ 470, S20

IF (TAU=VALL (X)) S30+ 530, 480
VaLL (K)=TAU

60 10 530

IF (TAU=VALU(K)) 525, 530y 530
VALU(K)=TAY

CONTINUE

IF (VALUCD) SVALL (1) =5.0E=8) 570, S70s S50
IF(VALULT)) S60» 580+ 560

IF (ABS (VALL (1) /VALU(])=1,0)=5,0€=-8) S70s 570+ 580
I=I+1

IF(1=N) 560+ 540, 590
TAU=(VALL (I)oVALU(I)) /2.0

Gn TO 260

JACOBT EIGENVECTORS BY ROTATIONAL TRIANGULARIZATION
IF (M) S93, 890, 593

IFxIT=2

00 610 I=leN

D0 610 JaleN

All1+))=0,0

0n 850 I=1.N

IF (I-1) 625+ 625, 621

IF (VALULI=-1)~=VALU(I)=5,0E~7) 7309 730, 622
1F (VALU(T=1)) 623+ 62Ss 623
1F (ABS(VALUCI)/VALU(I=1)=1.0)=5.0E=7) 730s 730, 625
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625 CnsS=1.0
628 STIN=0.0
630 DN 700 J=1l.N
635 IF(J-1) 680+ 680, 640
660 T=SOQRT(T14924T72¢¢2)
CosS=T1/7
SIN=T2/7
650 S(J-1)=SIN
660 C(J-11=C0S
670 D(J=1)=T1¢COS+T2%SIN
680 T1=(DTAG(J)-VALU(T))*COS-BETASSIN
690 T2=SUPERD (J)
700 BETA=SUPERD (J)*#C0S
710 D(N)=T1
720 DO 725 JmleN
725 IND(J)=0
730 SMALLD=ANORM
735 DO 780 J=1.N
740 IF (IND(J)=1) 750 780+ 780
750 IF (ARS(SMALLD)=ABS(D(J)))780+ 780, 760
760 SMALLD=D (1)
770 Nu=y
780 CONTINUE
790 IND(NN) =]l
800 PRODS=1.0
80S IF (NN-1) 810, 850, 810
810 DO 840 K=24NN
820 ITaNNel-K
830 A{T1+1+1)=C(11)%PRODS
840 PRODS==PRODS®*SIII)
850 A(1.7)=PRODS
[+ FORM MATRIX PRODUCT OF ROTATION MATRIX WITH JACOBI VECTOR MATRIX
ASS DN B8S J=m1.N
860 Dn 865 K=1.N
865 UK) =A(KsJ)
870 D0 88S 1=1+N
B7S A(l+J)=0.0
880 DO 885 K=zleN
885 A(Ted)=B(ToKISUIK)eA(Ts I}
890 RFTURN
END
SUBROUTINE MATINS (AoNReN1+BoNCoM1+DETERMe 1D INDEX)
CZZZZIE FRS MATINS+MATINS+MATINS
PIVOY METHOD
MATRIX INVERSION WITH ACCOMPANYING SOLUTION OF MAP4
PIVOT METHOD .-
FORTRAN IV SINGLE PRECISION WITH ADJUSTABLE DIMENSION
DIMENSION A(NRINR) s+ B(NRsNC)s INDEX(NRy3)
N IS THE ORDER OF A
M IS THE NUMBER OF COLUMN VECTORS IN B(MAY BE 0)
DETERM WILL CONTAIN DETERMINANT ON EXIT
10 WILL BE SET BY ROUTINE TO 2 IF MATRIX & IS SINGULAR
1 IF INVERSTION WAS SUCCESSFUL
A THE INPUT MATRIX WILL BE REPLACED BY A INVERSEE
8 THE COLUMN VECTORS WILL BE REPLACED BY CORRESPONDING
SOLUTION VECTORS
INDEX WORKING STORAGE ARRAY
IF IY 1S DESIRED TO SCALE THE DETERMINANT CARD MAY BE-
OELETED AND DETERM PRESET BEFORE ENTERING THE ROUTINE

ONOHOOODOODNONOAON

EQUIVALENCE (TROWsJROW) » (ICOLUM9JCOLUM) s (AMAXs Ts SWAP)
DIMENSTON A(NRsNR) s BINRsNC)s INDEX(NR¢3)

INITIALIZATION

NzN]
M=M]

DETERM= 1.0€E-08
PO 20 J=1.N
INDEX(Js3) = 0
H0 550 I=1.N

[ X2 N, 1

2

SEARCH FOR PIVOT ELEMENT

000

AMAX = 0.0 »
Do 105 J=1sN
IFCINDEX{Js3)=1) 60+ 105+ 60
60 DO 100 K=1lsN
IFCINDEX(K+3)=1) BOs 100+ 715
a0 IF ¢ AMAX ~ABS (A(JsK1}) 85 100, 100
85 IrOw=y
ICOLUM =K
AMAX = ABS (A(JsK))
100 CONTINUE
105 CONTINUE
INDEX(ICOLUMs3) = INDEX(ICOLUMs3) o1
INDEX(I+1)=IROW
INDEX (1+2)=TCOLUM

INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL

ano
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IF (IRQW=-ICOLUM) 140s 310, 140
140 DFTERM=-DETERM

NN 200 L=1.N

SWAP=A (IROW.L)

A(IRPOML) =A{JCOLUM,L)
200 A(JCOLUMsL)=SWAP

IF{m) 310, 310, 210
210 Dn 250 L=1, M

SWAP=B (IROWsL)

B{IROWLI=B(TCOLUMsL)
250 B(ICOLUMJL)=SWAP

DIVIDE PIVOT ROW BY PIVOT ELEMENT

(22 Xe}

310 PIVOT =A(ICOLUMs ICOLUM)
DFTERM=DETERM®PIVOT

330 A(ICOLUMsICOLUM)=1,0
Do 350 t=1.N

350 A(TCOLUML)=A(ICOLUMSL) /PIVOT
IF (M) 380, 380, 360

360 DN 370 L*l.M

370 A(ICOLUMsL)=B(ICOLUML)/PIVOT

RFDUCE NON=-PIVOT ROWS

(2 K2 X2)

380 D0 SS0 Li=leN
IF{L1~-ICOLUM) 400, 5505 400
400 T=A(L1,ICOLUM)
AL+ T1COLUM)=0.0
NN 450 Lxl.N
450 ACLL L)ZA(LISL)=ACTCOLUM.L) T
IF(My S50+ 550+ 460
460 DO S00 L=1.M
500 BILLeL)IZBILYL)I=BCICOLUML) T
550 CONTINUE

INTERCHANGE COLUMNS

a0on

Do 710 T=lsN

LaNsl=1

IF CINDEX(L+1)=INDEX(L+2)) 630 7105 630
630 JROW=TNDEX(Ls1)

JCOLUMEINDEX (L+2)

00 705 K=14N

SWAPEA (K¢ JROW)

A (Ko JROW)=A (K ¢ JCOLUM)

A (Ko JCOLUM) =SWAP
705 CANTINUE
710 CONTINUE

DO 730 K = 1N

IF (INDEX(Ks3) =1) T15+720.715
720 CONT INVE
730 CONT INUE

70 = }
810 RFTURN
715 In =2

GO TO 810

FND
C2ZZZIE FRS TEMPCO+TEMPCO+TEMPCO
SUBROUTINE TEMPCO( NCe IZ4SKASXTsZA)
OTMENSION SKA(6+6) X1 (6)02A(6)
0n 2 I=l4NC
ZA(1)=0.0
DO 2 J=1,12
2 ZA(1)I=ZALT) eSKA(J+TISXI (D)
RETURN

END
CZ2ZZIE FRS MULTRDsMULTROD+MULTRD
. SUBROUTINE MULTRO (AAs INsINeSKA)
[ PREMULTIPLIES AA BY SK THEN READS AA INTO Al OR A2 ANO
c SkA INTO SKAl OR SKA2
DIMENSION UNITS (&) oND(6) oNONO(25)sN1¢25)»IPQ(10)9PTQ(10)
DIMENSION X{25¢40)9Y(25:40)9E1(4) sGNUL (4)+sDC(202) 0
1SK(696) 9 DIC(696) vAT(696)9AI(696)9AK(696) 9AL(696) 9SKAT(696) 0
2SKAJ(696) s SKAK(6v6) sSKAL(606) sA1(60504)9A2(69694) ¢SKAL(6s694) s
3 SKA2({696+4)
DIMENSION BK{084.:084)
DIMENSION IM(&)sJM(s)
DIMENSION AA(696) 9SKA(646)
K K&

COMMON K1lsK2 o K3 ) s 10 » NORO » NN1
COMMON UNITS + ND s NONO .. NI s IPQ » PIQ
COMMON X v Y s Z s E + E1 » GNU
COMMON  GNU1 v MEMNO o+ MEMTYP o IEGNU + IFSF s IFT
COMMON  IFJ s IFK s IFL + INY » NI » INS
COMMON  JUNJ » INK s JNK s INL e JNL . o P
COMMON P2 + P3 + Pa » PS s P6  XJ
COMMON YK + XL » YL s DC » SK » OF
COMMON AT * AS o AK » AL » SKAI » SKAJ
COMMON SKAK v SKAL s Al s A2 + SKAl + SKA2
COMMON  IZ s NC » XK » NOMEN 5 ICOUNT » BK
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CNMMON TN o JM + Nal * NA2
DN 1 I=1s12
D0 1 J=1,+NC
SKA(I+J)20.0
Do 1 Kk=l.12
1 SKACTsJI=SKA(T e ) *SK{TsKIRAMLKS D)
JITNNLI® (UN=-1)

IF(IN=INI) 29243
2 NAl=NAle+]
IM(NalL) =JT
CALL READIN{AAsAlsTZsNCsNAL)
CALL READTN(SKAsSKAls1ZeNCoNAL)
GO T0 &
NA2=NA2+1
JMINAZ) sJT
CALL READINCAASA2s IZoNCsNA2)
CALL READIN(SKA«SKA2+1Z9sNCoNAR)
4 RFTURN

=]

END
C2ZZZIE FRS READIN+READINREADIN
SUBROUTINE READINCAsBsIZsNCsK)
o4 REANS MATRIX A INTO LAYER K OF MATRIX 8
DTMENSTON A(6+6)+B(6+694)
DO 1 I=1,.12
NN 1 JsleNC
1 B(IoJoK)=ALTs )
RFTURN

€N

CZ2ZZZIE FRS TRAMPY+TRAMPYsTRAMPY

SUBROUTINE TRAMPY (AsKA91ZeNCySKAIKBy TMM e JMM)

DIMENSION A(6+694) sSKA(60694) sBK (B4+84) + DUMMY (3069)

COMMON DUMMY » BK

DO 1 I=}eNC

DN 1 Jz1sNC

DN 1 K=lyeI2

IRK=1MMe }

JAKEJMM ¢ J

AKCIBK s JBK) =BK (TBK s JBN ) oA (K s ToKA) ®SKA (Ko JoKB)

RETURN

END

CZZZZ1E FRS DIRCOS+RIDCOSsRIDCOS

’ SUBROUT INE DIRCOS

[ DIRECTTION COSINE SUBROUTINE FOR PLATE
DIMENSION UNITS(4) oND(6) s NONO(25) 9NL(25) ¢ IPOH10) +PT1Q(10)
DIMENSION X(25+40) Y (25+40) sE1 (4) 4GNUT (4) oDCL202) o
1SKE69E) e DI(6+6) 2ATI606) 9AI(606) vAR(6+6) eALAGIBI9SKAT (69600
2SKAJ(696) »SKAK(696) 9SKAL (606) 9 Al (69694 ) s A2(EeEeB) s SKAL (6060400
3 SKAZ(69604)

=

COMMON Klek2 o K3 * K& + ID ) s NN1
COMMON  UNITS + ND s NONO s N1 v IPQ + PIQ
COMMON X ’ Y v Z s E s El + GNU
COMMON  GNUX s MEMNO o+ MEMTYP « IEGNU + IFSF s IFI
COMMON  IFJ v IFK o IFL » INI + JNI s INJ
COMMON  UNJ + INK * JNK s INL s JNL + Pl
COMMON P2 ¢ P3 s P& + PS s P& » XJ
COMMON YK + XL o YL » DC * SK s 01
COMNON  AI v A3 o AK v AL s SKkal s+ SKAY
CANMON  SKAK » SKAL » Al v A2 » SkAl » SKA2
COMMON 12 * NC * XK

INI=INI

JNI=UNT

INJ=INJ

INJRINI

INK=INK

JNK=JINK

X13X (INJo JNJ) =X (INT o JNT)

X22Y LINJo INS) =Y ( INT o UNI)

RY=X CINK e INK) =X (INT o INT)

R2=Y {INKe JNK) =Y (INT s UNI)

XJ=SQRY (X1#X]eX28X2Y)

O (lelymx) /XY

DC(1+2)3X2/%)

OC(251)==0C(1+2)
DC(2+2)=DC{1,1)

XK=R1#DC(1e1) *R2#*DC{1+2)

Y2R14DC(241) *R22DC(242)

RETURN

END

CZZZZIE FRS MEM1eMEM1yMEM1
SUBROUTINE MEM1
s TRIANGULAR PLATE SUBMATRIX SUBROUTINE

DIMENSION UNITS(4)+ND(6) +NONO(25) +N1(25)+IPQ(10)+PIO(10)
DIMENSION X(25+40)¢Y(25¢40) 9EL(4)+GNUL (4)¢DC(2+2) s

ISK (69609 DI(EsE)sAT(606) sAI(E+E) +AK(636) oA (696) sSKAT(646) ¢ -
25KAJ(6+6) sSKAK(626) sSKALI6+6) sAL [606+4) sAZ(65604) +SKAT(60694) 0
3 SKA2{606+4) 3
DIMENSION BK (08440840 s TMI4) o JMI4) 9 ZAT(6)9ZAJ(6) sZAK(6) s ZAL (6] s

1 x1(8)
COMMON K1sK2 o+ K3 * K& » ID s NORO s NNL
COMMON UNITS o+ ND s NONO o+ NI v 1PQ + PIO




COMMON
COMMON
COMMON
CMMON
COMMON
COMMON
COMMON
COMMON
COMMON
CNMMON
COMMON  ZAK

CALL DIRCOS

CA=(1.0-GNU) /2,0

Nal
ITEMP

=<
=
e 8 e e 0 e eae e

CASF2P1/(2.0%(]1.0-GNUSGNU) X J»YK}

SK{1+s1)=CA* (YKRYKOCA®XK®XNK)
SK(1+2)==CB*CASX J*XK
SK(1+3}=CROGNUPXJ®YK
SK(241)=5K(1+2)
SK(2¢2)2CB*CASXJOX Y
SK(243)=0.0
SK(301)=SK{1s3)
SK{3+2)=0,0
SK(3s3)=CREXJONY
CA=YK/XJ
CR=XK/XJ
cc=CR-1.0
00 9 I = 146
On 9 J =146
Al(lsJ)=0.
AJIeJ) = 0.0
9 Ax(leJ) = 0.0
0N 1 1=1.3
AT()lsT)==DC(1leI)
A1+ T)=DC(L 1)
A (1s1)=0.0
AT(2+T1)==DC(1+IY-CA®DC(2+1)
AJ(2+,1)1=CASDC (241}
AK(2:1130C(1e1)
AT (1) =CCODC(2: 1)
AJ(341)==CB*DC(2+ 1)
AK(3¢1)3DC(2eT)
IFINNL-3) 4955
NC=NN1
G0 TO 6
NC=3
CALL MULTRO(AIsINYsUNToSKATY
CALL MULTRD(AJs INJeJINJsSKAD)
CALL MULTPD{AKs INKs INKeSKAK)
IFLTFSF) 3+3.2
2 CAzE/(1.0-GNU*GNU)
CRE/((1.0oGNU)#(2,0°YK))
DT{ls1)=CA/XY
DT(1¢2)20.0
DT (1+3)3CASGNU/YK
DT(2+1)=CA%GNU/XJ
D1{2+2)=0.0
DY(2+3)=CA/YK
DT{3+1)==CB®XK/XJ
DY (3s2)=CB
DT1(3+3)=0.0
00 7 1=1,3
DN 7 J=1.3
SKAL(TsJI=SK(IsJ)
IFCITEMP) 898910
XT(1)=XJOALPHA
XT(2)=XK®ALPHA
XT(3)=sYK®ALPHA

-

on

W~

bl
o
e e s e s 000 a0e

IFI
InJ
Pl
xJ

SKAJ
SKa2

ZA)

CALL TEMPCO{
Catt TEMPCO(
cALL TEMPCOC

NCo IZ9SKATsX1+ZAI)
NCoIZoSKAJLXI+ZA)
NCo1Z»SKAK9XT 9 ZAK)

8 RETURN
END
CZZZZIE FRS MEM29MEM2MEM2
SHBROUTINE MEM2

c QUADRILATERAL PLATE SUBMATRIX SUBROUTINE

DIMENSION F (6+6) « INDEX(693)

DIMENSTION UNITS(4) +ND (6) »NONO(25) sN1(25)+IPQ(10)PTQ(10)
DIMENSION X{(25+40) +Y(25+60) sE1 (4) +yGNULL4) sDC(2+2)»
15K (6062 e DI16:6)0AT(696) sAJ(6+6) 9 AK(696) +AL(696) eSKAT(E26) 0

25K AJ (6961 o SKAK (696) s SKAL (696) 9 AL (69604) sA2(69694) »SKAL(69604)

3 SKAZ(6+644)

DIMENSTON RK{084+084) 9IM(4) o JM(4) s ZAT(6) 9ZAJ(6) o ZAK(6) 2ZAL(6) o

1 xIt6y

COMMON  KloeK2 o K3 . K&
COMMON UNITS o+ ND + NONO
COMMON X o Y v 2
COMMON GNU1 o MEMNO o
COMMON  IFJ v IFK .
COMMON  UNJ s INK .
CNMMON P2 « P2 .
COMMON YK * Xt ]

(3
»
.
.
(3
.
.
0}

NORO
1PQ
El
IFSF
JNI
JINL
P6
SK

0}
.
»
L]
(3
.
L]
.

NN1
(41}
GNU
1F3
INg
Pl
xJ
134
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COMMON Al v AJ v AK » AL * SKAY
COMMON  SKAK » SKAL v Al + A2 » SKAl
COAMMON 2 » NC s XK o NOMEM » ICOUNTY
CAMMON M » JM » NAl + NA2 o ZAI
CAMMON  ZAK v ZAL s ITEMP o ALPHA » XI

CaLL DIRCOS

INI=INT

JINI=JNI

INL=INL

JNL=JNL

XxL=X (CINL o JNL) =X { INT» UNT)
YYL=Y (INLoUNL) =Y (INTsUND)
XE=XXL®*DC{1e1)eYYLODC(1v2)
YLEXXL®DC (2912 oYYLE®DC (242)
Ftlel)=xy

F{le2)=0,0

F(le3)==GNU*XJ
F(le4)1=.58XJ%F (143)
F(1+45)=0.0

F(2+1)=XK
F(2+2)2XKBYK=,58X JoYK

F (243} ==GNU*XK

F(2+0)2=,5% (GNUSAK® XK+ YK®YKY)
F(2e5)=2.0%(1,0+GNU)#YK

F (3¢1) ==GNU®YK
F(3e2)=,5% (XK®X J=XK®XK=GNU® YK *YK)
F{3,3)=YK

F(3e4)=XK®YK

F(3:51=0.0

Fl4sl) XL
F(4+2)3XL*YL=,5%XJ®YL
F{4+3)z=GNUSXEL

Flbes) == 5% (GNUSXL®XLYL®YL )
Fi4eS5)22,08(1,0eGNUI®YL
F(Se1)==GNU*YL

F(S5e2)3,5% (XL®XI=XL®XL=GNU= YL *YL)
F(Se3)avL

F(Se&)aXLoYL

F(5+5)30,0

CALL MATINS(F96+5+D19690¢DDeMs INDEX)
IF(M=1) 13,13.12

WREITE (64+100)MEMNO

SKaAJ
SKA2

Zag

FNRMAT (31H SOMETHING WRONG WITH MEMBER +15012H TOUGH LUCK)

sSToP

Ba=XL

HA=YL,

BR=XL=XJ

HR=YE

BC=XL=XK

HCSYL=YK

BN=XK

HD=EYL =YK

BF=XK

HF=YK

XAA=,.5%BA

YRA=,5%HA

XRB=x_-RAB/3,0

YRB=HB/3.0

XRC=XK+BC/3.0
YRC=YL~HC/3.0

XBD=,5#XK

YRD=YK+ SeHD

XRE=BE/3.0
YRE=,666666666%HE

AL=BASMA

ARz, S*BB*HE

AC=,.5#BC*HC

AN=BD*HD

AF=,59BE¢HE
AzAA-AB~AC=-AD=-AE
XM=AA#YBA-AB®YBB-AC®YBC~-AD®*YBD~AE®YBE
YMzAA®XBA=AB®XBB-AC®XBC~AD® XBD~-AE*XBE
XYTA=AASHA®HA/]. 0

XTB=AB® (HE*HB/18.0+YBB*YBE)
XTC=AC* (HC*HC/1B.0+YBC#YBC)
XTD=AD®(HD*HD/12.0+YBD2YBD)
XTE=AE® (HE®HE/18.0+YBE*YBE)
Xn=X1A=-X1B=XIC-X1D=-X1E
YTA=AA®BA®BA/3.0

YIB=AR* (BR*B8A/18.0+XBE*XBA)
YTC=AC* (BC*BC/18.04XBC*XBC)
YID=AD® (BD*BD/12.0+XBO*XB0)
YTE=AE* (BE*BE/18,.0+XBE®XBE)
YI=YIA-YIR=YIC=YI1D=YIE
AJ{lel)=AARXBA®YRA

BJ=AB* (AB/18.0+XBB*YEE)
C)=AC® (AC/1B,0+XBC*YBC)
Du=ADeXBD*YED

EJ=AE® (AE/18,0+XBE®YBE)
XYJI=AJ(191)=BI=CJ=-DJ=EJ
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Ca=Eep]
ca==-CA*GNU
DT (ls1)=Ca®A
NDT(1+2)=CA®XM
DT{1+3)=CReA
Drilss)=CBeYM
DT(1+5)=0.0

DY(2+3
DI (244
NT(2+45)=0.0
DT(3+3)=01(1s1)

DT (Jeb)=CA®YM

D1(3:5)=0.0

DT (6ss)=CA®Y]

DY (495)=0.0

DI (5+5)=CA®2,0%(1,0eGNU)*A

DO 3 J=14J0E
DI(IeJ)=D14Je 10
Do 9 T=1+5

DN 9 J=1.S

w

15
AT(ToJ)=AT (1o ) eDIUToK)*F(KaJ)
DN 10 I=1,.S

0

10 Sx(leJ)= SK(I.JNOFOKvT)'AIQKoJN
CAsYK/XJS
CR=XK/XJ-1.0
CC=YL/XY
Cn=XL/XJ=1s0
CE==XK/XJ
CF==XL/XJ
IF(NN1=3} 14915015
T4 NE=NNY
G TO 16
15 NC=3
16 0N 17 1 =
bn 17 J =
AT(I.J) =
AJ(Te) =
Ak(led) =
17 A (Ted) =
DN 5 J=1eNC
AT{1+J)==DC(1y))
AT(20J)==DC(1eJ)~CA®DC(2+ )
AT(3sJ)=CB2DC(2+ )
AT(49J)==DCl19J)=CCHDCL2, )
AT(5+J)=CO*DC(2¢J)
AJ(1eJ)=DC (10 J)}
AJ(29J)=CA®DC(24J0
AJ(3:J)=CE*DC(24J)
AJ(60J)=CC2DC (20 J)
AJ(SeJ)=CFeDC(2e )
AK (20 ) =DC (14 )
A {3+J)=DC{2eJ)}
ALLGe I EDC(10d)
AL{5+J)1=DC(2+ D)
CALL MULTRD{ATs INIs INI+SKAT)
CALL MULTRD (AJ+INJe INJoSKAL)
CALL MULTRD(AKeINKs INK+SKAKY
Catl MULTRO (AL INL o UNL o SKAL)
IFCITEMP) 19+19,20
20 XT(1)=XJ®ALPHA
| X7 (2) =XKSALPHA
X1 (3) =YKeALPHA
X7 (6) =XLOALPHA
X1(S)=YLOALPHA

vt

CALL TEMPCO( NCs1ZoSKATsXI9ZAY)
caLL TEMPCOL NCoIZeSKAJsXToZAJ)
caLL TEMPCO( NCs IZ9sSKAKe X9 ZAK)
CaLL TEMPCO( NCoJZoSKALoXTZAL)

19 CONTINUE
IFUIFSF) 85847
DN 6 1=1S
DO 6 J=
SKAL (19 J)=SK{Is )

DI(Ys ) =E*F Ul

RFTURN

END

CZZZZIE FRS MEMS.MEMS¢MEMS
SUBROUTINE MEMS._

C PIN-ENDED BAR SUBMATRIX SUBQOU'INE P1=BAR CROSS SECT!ON AREA
DIMENSION UNITS (4)sND(6) «NONO(25) eN1(25) «JPC(10)sPIQL10)
DIMENSION X(25¢60)9Y(25940)+E1(4) 9GNUL (4)9DC(242)

15K (6e6)s DI(6061eAT{6e6)sAI(636) eAK(626) AL (6062 oSKAT(606)

-~

® O
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2SKAJ(506) sSKAK(6596) +SKAL (6961 0AL (6064) 2A2(69694) sSKAL(6v604h) e
3 SKA2(6+64¢6)
DTIMENSTON BK (0864084) s TM14) v UM(6) s ZATIED) 9ZAJI6) 9ZAK(6) 9 ZAL (6) o
1 xIt(6)
COMMON  K14K2 10
COMMON  UNITS N1
COMMON X E
CAMMON  GNU1 1EGNU
IFL INT
JNK INL

. NORO

D

.

0
COMMON  IFJ ]

D

P4 * PS

0

)

.

.

.

v

K3
ND

Y
MEMNO
1§44

INK

Ké
NONO
4

NN1
Plo
GNU
IFT
INJ
Pl
x4
DI
SKAJ
SKA2
BKX
ZAJ

MEMTYP

COMMON  UNJ
COMMON P2
COMMON YK YL be
CoMMON AT AK AL
COMMON  SKAK Al A2
COMMON 17 XK NOMEM
COAMMON M NAY NA2
CAMMON 28K v ZAL o ITEMP ALPHA
X12X (INJs JNJY =X (INT o UNT)
X2=2Y (INJe NS =Y ( INT o UNT)
XJ=SORT(X2#X]1+X2%X2)
DC(1e2)=X1/XJ
DC{l+2)xx2/%J
NC(2+1)=~DC(142)
NC22)=NHCl1e1)
SKK=P]#E /XJ
SkAL (2e1)mSKK
IT=NNY*(UNI~1)
TJ=NN]Y® (INJ=1)
IF(NN1=3) 44595
& NC=NN]
Gn 10 6
5 Nf=3
6 D0 12 12146
DO 12 J=1.NN}
AT (TeJ)=0,0
AJ (TeJ)=0.0
SKAT(IeJ)=0.0
12 SKkAJ(T+J)=0.0
DA 9 JJ=1eNC
Al(1eJJs1)==DCH1sJI)
SxAl{1eJJe1)==DC(1¢JJ)*SKK
AT{1eJN)==DC(1eJJ)
SKAT(1eJJ)=SKALL 0 JJe])
NAl=1
M1y =11
IF(INJ-INT) 74748
A (2edJe2)=DC T dN)
SKAL{19JJ92)=SKK2DC (14JJ)
Nal=2
IM(2)=10
AJ(1e00=DC{1eJJ)
SKAJ(1eJJ)=SKAL(Le ) Je2}
Gn 70 9
A2(14JJ91)=0C(100))
SKA2(YeJJs ) =SKKEDC (1IN
Na2=1
Jui(lr=1J
AJ{1eJJ)=DC(1eJI)
SKAJ(1e JU)=SKA2(1eJdJe])
9 CONTINUE
IF(IFSF) 11.11.10
10 DT(1+2)=P1
11 IF(ITEMP) 13,134iS
15 XY (1) =X JRALPHA
CALL TEMPCO( NCoIZoSKALexIoZAI)
CaLL TEMPCO( NCe1ZeSKAJIXI2ZA)
13 RFYURN
o END
C22221IE FRS SHIPZ+SHIP2+SHIP2
SUBROUTINE SHIPZ (SPRINGsMOR)

© e e 00 a0 saacv
°
w
® e 600 s vesseaq
e eeoee 00 veee
°
o
® 6 e 600000 a0e

W

~

CSHIP2
i MATRIX TRIANGULARIZATION
DEIMENSION UNTITS(4)+ND(6) sNONO(25) oN1 (25) 5 IPG(10)sPIQ (100
1 TNDEX(084+3)
DNIMENSION BK (B4+84) +BK2(84¢84)+BTEMP (84)

COMMON KlsK2 + K3 ' Ké& ¢ ID + NORO + NN1
COMMON  UNITS « ND + NONO v NI s IPO + PIO
COMMON  BK2

COMMON/ INFLU/AF (50+50) oETG (50) DY (50) ¢+ NFILEsNF ¢+ LNOD<100)
1 +LROW(100) »DX(S0) oMF

COMMON/SAFE/ 8K

COMMON/SHIP/NOLO+LNO(100) +SFX(100)+SFY (100) sPHI(100)
RFWINDKI
REWINDK1
READ(KI} IROsICQLY+ICOL2s ((BK(ToJ)sE=147COLY) o JmlsICOLY)

400 FORMAT (4E1S.4)

D0 35 II=1,NORO

IF (MOR.EQ.0) GO TO 79

DO 76 IX=1l.NOLO

AN=PHI (IK)




T4
79

38
111
121

38

40

43

46

51

S0

35
k]

40

TF (T1.NE.LROW(IX}) GO TO 74
J1=LNOD(IK)®2-1
Je=Ji+}
A=COS (AN) *SFX{IK) ~SINCAN) ®SFY (1K)
B=SIN(AN) #SFX{TK) +COS(AN) *SFY (1K)
AK(J19J1)=BK(J]+J1) +A®SPRING
BK (J29J2) =BK (J2+J2) *B*SPRING
rONT INUE
No=0.
Capy MATINS (BKs84e¢ ICOLI+BK2¢84+00+DDsMe INDEX)
6n TO0 (36.,38)9M
WPITE (6+4111) 1RO
FNRMAT (1HO+ 1 THSTINGULAR IN ROW +13s1aH TOUGH LUCK)
WP ITFE (64121) IT14DD
FORMAT (9H ROW NO =, F10+104 DETERM =, E20,5)
STOP
WOTTE (K1)IROSICOL1-ECOL2y ((RKITeJ)oI=lsICOLLY e =loICOL]}
IF(11=-NOR0O) 40039439
READ (K3) TR0+ ICOL) e JCOL2s ((BK2(IvJ) o 1=10ICOLY) vJ=101COL2)
WRITE (K1) IROsICOLIsICOL2s((BK2(TsJ)eI=)sICOL1) s =]y ICOL2)
nn 46 J=lsICOL1
Dn 43 x=1.1C0L2
BTEMP (K)=0.0
Dn 43 I=).ICOL1
BTEMP (K)ZRTEMP (K) +AK I+ J)*BK2 (14K}
0N 44 I=1,1COL2
AKX (1+J)}SBTEMP(T)
WRITF (K1) IRO+ICOLL e ICOL2» ({BK(1sJ)sT%1+1COL2)sumloICOLY)
Do SO0 K=1s1COL2
Do S1 I=l.ICOL2
BYEMP(1)=0.0
Do S1 Jy=l.1C0L)
BTEMP ([} =RTEMP () +BK (1 +J) #*BX2 (JoK)
pn SO I=l,ICOL2
Rx2(1ex)=BTEMP (1)
READ(K3) IR0+ ICOLL» ICOL2s ((BK(TeJ) s I=DeICOLL Yo =lsICOLY)
Dn 35 I=1.1COL1
D0 35 J=i.1C0L1
AK(T+J)=BK(TeJ)=BK2(Le )
REWINOK]
REMINDKI
RFTURN
END

C22221E FRS SHIP3,SHIP3«SHIP3

CSHIP3
c

[

110

400

&2
(33

45

4“6
“9

SHBROUTINE SHIP3

INPUT OF FORCE DATA AND BACK SUBSTITUTION FOR FINAL
SOLUTION OF EQUATIONS

DIMENSION RK(084+084)y VTEMP(R44])

OIMENSION UNITS(4) eND(6) oNONO(25) ¢N1 (25) ¢ IPQ(10)+PTIQ(10)
DTMENSION R(2100)

COMMON K1,K2 « K2 » K& s 1D » NORO + NNY
CNMMON  UNITS o ND + NONO + N1 » PG + PIQ
COMMON NUMFO » R
COMMON/SAFE/BK
WRITE (6+110) K1sK2eK3eKa
FORMAT (10110}
REWINOK1
CALL FORCIN
NUMFO=1
JNE=NORO=1
KkK=20

FORMAT (4E1S.4)
00 41 II=1.40€
RFAD (K1) IRO
READ (K1) IRO
RFAD(K1) IR0« ICOL1+ICOL24 ((BK(TsJ) e I=1sTCOL2) o UmisICOLY)
00 42 I=1.1COL2
TIK=KKKsICOL L]
DO 42 K=1.NUMFO
pn 42 J=1sICOLL
IXKZKKK+J
RITIKI=R(TIK)=BK(T+J) *R(IKK)
KKK=KKKe ICOL1
Dn 47 1I=1+NORO |
READAKY) IROs JCOLL+ ICOL2+ ((BK(ToJ) o Im1oICOLL) v J=1s1ICOLY)
on 45 I=1,.1IcCo0L1
DO 45 K=1sNUMFO
VTEMP (1K) =0,0
Dn 45 J=1.ICOL1
IKKEKKKeJ
VTEMP (T oKX} =VTEMP (1 oK) #BX (s J} *R{IKKY
Dn 46 I=l.lcoOLl
IkK=KKKe]
DO 46 Jx=) I NUMFO
RIIKK)=VTEMP (1 J)
IF (1T1=NORO) 49954954
BACKSPACEK]
BACKSPACEK]
BACKSPACEK]



110

Too

~N

22

30
3

&

25

41

RFAD, (K1YTROsICOL Yo TCOL2WIURKITo U)o I=1eFCOLLN » J=143COL2)
BACKSPACE K1l

RACKSPACEKY

KKK=KKK=ICOLT

Do 47 T=1+1COLT

TKK=KKK+1

D0 47 K=14NUMFO

DN 47 Jy=)eICOL2

47 RtIKK)=R{IKK) =BK(To JV*VTEMP (DoKX )
S4 RFWINDKI

WRITE (64400) (RLI)sI=]14TIKK)
RFTURN

(23D ]
C2Z7Z1E FRS SHIP4L.SHIP4sSHIPS

SURROUT INE SHIP4 1

DIMENSION JACK(25+40)¢sFORCE(25¢60¢2)

DYMENSTON UNITS(4) eND(6) ¢NONO(25) oN1 (2509 TPQ{10)4PI0(10)

DTMENSION V(2100)sUU(6)+00(6) sAT(616) sAJ(696) oAK(616) vALI6IO) N
ASKAT(AeH) ¢SKAJ(6+6) + SKAK(65:6) ¢ SKAL{6+6)2DT{6:6)

DIMENSION VTEE(6.3)

COMMON  Klex2 o X3 + K4 .« ID « NORO o NNI
COMMON UNITS s ND « NONO o N1 » IPQ » PIG
CNMMON  NUMFO o V + KK * KKK « IIT v IZ
CNAMMON LU « Q0 ¢« MEMNO + MEMTYP » INI s INT
CAMMON  TNJ « JNJ + INK o JINK s INL + JNL
COMMON  TFSF y IFE + IFJ s IFK s+ IFL o AL
COMMON  AJ . AK + AL » SKAL s SKAJ o+ SKAK
CNMMON  SKAL  + DI + VTEE

COMMON/SAFE/ JACK +F ORCE

WRITE {64110)1D

FARMAT (2THIRESULTS FOR PROBLEM NUMRER 189

REWINDKI

REWINDKL

DO 60 III=1eNUMFO

WRITE (6+100)UNITS{1) ¢UNITS(2) vUNTITS(3)UNITS(4)

FORMAT (20HIMEMBER STRFESSES IN +2A6s14H PER SQUARF +2A46//7
1132 LOAD SYSTVEM ROW MEMBER TYPE AND NUMBER X=-STRESS'
2Y=-STRESS SHEAR STRESS 1ST PRINC STR 2nND PRINC STR ANGLE 1ST &
IRINC/44Xe L4H(TRIANG PLATE) 058Xs 16HSTRESS TO X~AXIS//48Xe
4AMX=STRESS 16X e THX=GRAD ¢ 7X s BHY=STRESS s8N s THY=GRAD oSX»
S1PHSHEAR STRESS/46Xs 12H(QUAD PLATE) //48Xe8HX-STRESS/SO0XeSHIRARY/ /)

RFWINDK G

KrK=NN]ENONO (1D

KK=0

Dn 2 1=1+NORO

JOE=NONO(T)

DN 2 J=1+J40€

JACK (1+J)=0

DN 2 Kk=aleNN1

FORCE (J+JsK)}=0,0

DN S9 1I=1,NORO

JOE=N1(II)

IF (JOE) 23423422

Dn S8 JJ=1eJ0E

RFAD (K9)MEMNOoMEMTYP s INT o UNLo INJo UNJo TNK 9 UNK's INL s INL I FSF e JF T o IF J
Qo TFKoTFLeAToAJeAKs AL s SKAT s SKAJsSKAKs SKAL o D'

IF(IPQ(1)) 31431430

RFAD (K3)VTEE
CONTINUE

1Z=ND (MEMTYP)

GO TO (495¢8e8+8) oMEMTYP
CALL MEMBI]

Gn TO 20
CaLL MEMB2

60 TO 20
CaLt MEMBS

IF CIFSF-2) 10,10.58

1IF (IFI) 12412411

CBLL SRIS(AI+QQvINTsUINT s EZoNNT D

IFCIFY) laedaoll
CALL SR1S(AJsQQs INJeINJeIZoNNLY

IF(IFK) 16416415
CALL SRIS(AKeQQs INKs INKs IZoNNT Y

IF(IFL) SB+SBel17
CALL SRIS(ALsQQeINLs JINL s IZeNNLY
CONTINUE
CNANTINUE
KK=KKK
KKK=KKKSNN]1®NONO(TIT+1)

WRITE (69101)UNITSE1) sUNLTS(2) sUNITS{1) sUNTTS(2) sUNTTS(3) sUNITS 4D
FNARMAT (33M1CUT NQDE FORCES AND MOMENTS IN «2A6¢7TH AND +4A6//7
12RH LOAD SYSTEM ROW NODE s 99X » THX ~FORCE ¢+ TX ¢ THY=FORCE ¢ TX »
27HZ<~FORCE +9X 9 SHX=MOM 9+ IX ¢ SHY=MOM ¢ 9X ¢ SHZ~-MQM// 7}

RFWINDK4
RFWINDKI
Dn 24 1=1+NORO

JOE=NONOL 1)

00 26 J=1+JOE

TFLJACK(TeJ)) 24424425
WRTITE (60102 I1TeTsJe(FORCE(ToJeK)oK=ELoNNID
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102 FARMAT (IH +319+3X+6E14.6)
26 CNNTINUE
26 Ix=1
TKK=NN1
WRITE (69 103IUNITS(3) JUNTTS(4)

203 FORMAT (23HINODE DISPLACEMENTS IN +2A6+13H AND RADIANS//
127H LOAD SYSTEM  ROW NODE s 10X 9 THX=DISP +7Xs THY=DISP +7Xs
27HZ-DISP +&4Xel0HX=ROTATIONs4Xs10HY-ROTATION+4Xs10HZ-ROTATION/ /)

DA 27 1=1+NORO
INZNONO (1)
0N 27 II=1IN
WOTTE (69106)TT1oTwlle (VICIV) o IVEIKwIKK)
206 FARMAT(LH +IBv219+3X+6E14.6)
IK=TKoNNL
27 1KK=IXKeNNT
60 CONTINUE
RETURN
ENMD
“ZIZZIE  FRS SP4AsSROAISR4A
SUBROUTINE SR4A(AsMsNeRsC)
SR4A MATRIX MULTIPLICATION SHTP &
DIMENSION A{6+6)9HA6)sC(6)
DO 1 I=1.M
C(r1=0.0
Do 1 J=1aN
CLII=C(I)+A LT e JN®RICID.
RFTURN :
END
7Z221E FRS SR16sSR14+SR14
SUBROUTINE SR14UKKsNeJINoATIKsQUs TEIoKKK s BINGTIK)
514 BRANCH DISPLACEMENTS OR FORCES SHIP & ' °
DIMENSION V(21000 sATJK(6+6)+QUI6) 1w (6)
NIMENSTON UNTTS(4) «NN(6) 9NONO(25) +N1(25) ¢ IPQ(10) ¢PIO (10X
COMMON K1eK2¢KIeKés EDsNOROSNNLsUNTTS+NDeNONOINL+ TPQeP10
COMMON NUMFO9V
IF (IJK=1IN) 3+3s4
3 IN=KK+NN1® {IN=1]
G0 TO S o
4 1O=KKK+NN1®LIN=1)
S 0N 1 1=leMN]
11=10e1
1 WD =v(ID
DN 2 1=1.N
DO 2 J4=1NN1
0TI =QUIT) *ATIK(T s Jo eW (JY
RFTURN
END
ZZZZ1E FRS SRIS»SR15,5R1S
SUBROUTINE SRIS(AIJKsQQsTIsJIsNsNNTX
SR15 NODE FORCES SHIP & )
DIMENSTON ALJK(6¢6)900(6) ¢FORCE (2544002} ¢ JACK(25940)
COMMON/SAFE/ JACK ¢ FORCE
PO 1 J=1eNNL
DA 1 T=1eN
FARCE(IT4JT s J)=FORCELTTaJIs S =ATIK(To IV 00 (TY
JACK(TTsJT) =1
RFTURN
END e i
Z2ZZ1€ FRS MEMBL.MEMA1,MEMB]
SUBROUTINE MEMB1
8oANCH DISPLACEMENTS aND. SYRESSES FOR TRIANG PLATE SHIP &
DIMENSION STRESS(6)
DTIMENSTON UNITS(4)¢ND{6) +NONO(25) oNL(25) +IPG(10)4PTIQ (10N
DIMENSTION V(2100) sU(6) 900 (6) sAT (6061 9AI(616) sAK {636} 2AL (6+60n
1SKAT(696) 9SKAI(696) ¢ SKAKY6+6) sSKALL696)eDI(646)
DIMENSION VYEE(6+3)

-

N

=

COMMON  KlsK2 o K3 » Ké& + 10 » NORO! s 'NNI
COMMON UNITS o+ ND +» NONO + N1 + IPQ s PIQ
COMMON  NUMFO  » V s KK v KKK s II1 v 12
COMMON LU s Q0 s MEMNO » MEMTYP » INI + JINI
CNMMON  TNJ + INJ s INK + JINK » INL s JNL
COMMON  IFSF + IFD » IFY » IFK » IFL s Al
COMMON  AJ s AK s AL » SKal v SKAJ + SKAK
COMMON  SKAL + DI » VYEE
Do 1 I=t.3

1 u(1)=0.0

CALL SRIG(KKsIe INTeATsUUY ITToKKKy INToINT)
ICALL SR14(KKe3s INJeAJsUUs TIToKKKe INEyINS)
CALL SR1&(KKs3s INKoAKsUUs TTT KKK e INT 9 INKY
IFCIPG(1)) 1141049

9 1v=111
00 10 ¥=1.3

10 WU =UU(T) =VTEE(ISIT)

11 CONTINUE

IFIIFSF=2) Te292

CALL SR4A(DY+3+3,UU+STRESS)

TA={STRESS (1) +STRESS(2)1/2.0

T8= (STRESS (1) ~STRESS(2))/2.0

TC=zSQRT (TE*TBeSTRESS (31 *STRESS (31

PAzTATC

N
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PaaTA-TC
ANGLE=28,6678®ATANISTRESS (31 /T8)
IF(TR) 34646

3 IF(STRESS(3)) 4455

4 ANGLE=ANGLE=90.0
Gn TO 6

S AMGLE=ZANGLE+90.0

6 WRITE (64100)T111sINIsMEMNOS (STRESS(TI)sI=1+3)ePAsPR:ANGLE

100 FARMAT (1H0+19+110+160 TRIANG PLATE+16¢4X95E14,6¢F10.494H DEG)

TF{IFSF=3) 7+8+8

T CALL SR4A(SKALe3Ie¢3IsUU.0Q)

8 RFTURN
EMD

C22221€ FRS MEMB2.MEMB2yMEMB2
SUBROUTINE MEMAZ2
c RAPANCH DEFOPMATIONS AND STRESSES FOR QUAD PLATE SHIP &

DTMENSION STRESS ()
DIMENSION UNITS(4)9sND(6) 9 NONO(25) oN1(25) 5 IPQ(10)oPIQ(10)
DIMENSION VI2100) eUU(6) QA6 sAT{696) 9AI(696) ¢AK(6506) 2 AL (606) 0
1SKAT(696) 0eSKAJ(696) 9SKAK(696) s SKAL(696) +DI(696)
NDIMENSTON VTEE(6+3)

COMMON' K1eX2 o K3 v K& + 10 * NORO + NN1
COMMON  UNTITS + ND » NONO + N1 v IPQ + PIQ
CNMMON  NUMFO o+ V + KK » KKK o 111 o 12
CNMMON  UU » QO s MEMNO o+ MEMTYP s INI » JUNI
CNMNON  INJ o JNJ s INK » JNK » INL o JNL
COMMON  IFSF o IF1 s IFJ v IfK v IFL o AT
COMMON  AJ o AK v AL s Sxal o SKAJ + SKAK
COMMON  SKAL + D1 s VTEE
Dn 1 T=1,5

1 B(1)=0.0

CALL SR14(KKeSeUNIsAT+UUsITTeKKKs INIoINT)

CALL SR14(KKeSeJINJoAS UL TTToKKK s INTINJ)

CALL SR14(KKsSeUNKsAKoUUsTIToKKKs INTs INK)

CALL SRIS(KKeSeJNL sALoUUs TTToxKKe INT INL)

IF(IPQ(1)) 11e11e9

IT=111

Do 10 I=1+5

10 VUL YU =VTEF (1.1IT)

1 CONTINUE

IF(IFSF=2) 34242
2 CALL SR4A(DI«SeSeUULSTRESS)
WRITE (60100)IIT+INI+MEMNO (STRESS(TI)s1I=1,5)

100 FORMAT(IHOs 19+ 1100141 QUAD PLATE«1844X+5€14.6)

IF(IFSF=30 3ebebd

CALL SR&A(SKALsSsSeul,QQ)

RFTURN .

€MD

SHUBROUTINE MEMBS

CCIE FRS MEMBS+MEMBS.NEMBS

G BPANCH FORCES AND STRESS FOR PIN ENDED BAR SHIP &
DIMENSTION UNTTS(4) ¢ND(6) oNONO(25) «N1(25)+TPO(10},PIQ(10O}
DYIMENSTON V(2100) +UI(6) +QQ(6) AT {696) sAI{696) s AK(6506) s AL (696}
1SKAT(646) 9 SKAJ(696) sSKAK(606) +SKAL (6+6) 9D (606)
DIMENSION VTEE(6+3)

0

& w

COMMON KloK2 o K3 » K& + ID + NORO * NN1
COMMON  UNITS o ND » NONO s N1 + 1PQ » PIO
COMMON NUMFO o+ V » KK * KKK o IT1 ¢ 12
COMMON WU » QO o MEMNO o MEMTYP o INI » JINI
COMMON  INJ « JNJ « INK » JNK o INL + JINL
COMMON  TFSF o IFI o IFJ + IFK » IFL » Al
COMMON  AJ 0+ AK + AL » SKAI + SKAJ s SKAK
COMMON  Skal + DI + VFEE
00 1 I=1.12

1 UtIy=0.0

CALL SRIG(KKeIZoJINT» AT«UUSTIIsKKKsINIoINI)
CALL SRIA(KKeIZeJNJSs AJsUUSIITIsKKK¢INT e INJ)
IFCIPQIL)) 1141149
9 IT=III R
VU1 =uU (1) =VTEE(LIT)
11 CONTINUE
QR (1) =SKAL(1s1)®0U(1}
IF(IFSF=2) 34242
2 STRESS=Q0(1)/DI(1l.1)
WRITE (6910017110 INTMEMNOsSTRESS
100 FORMAT(1IHO+I9+110+7H BARsI1Ss4X0E1406)
3 RFTURN
END

~-f
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