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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.

CORE_REQUIREMENTS AND DATA FILES

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 Requirements

~PROGRAM====ADDRESS= ==l ABELED===COMMON==

TANKFR 27704 INFLU 000100
SHIP 005545
SAFE 006537
MATRL 025253
WORK 025260

REQRD 061470

BEGIN 061652 MATRL 025253
SHIP 005545
SAFE 006537

TRV 062355 WORK 025260
SAFE 006537
MATRL 025253

NOD 067076

NODET 067137

SWTCH 067217

S0RT 067234

LONGI 067312 MATRL 025253
SHIP 005545
WORK 025260
INFLUY 000100
SAFE 006537

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

SETQC 071707

OCCM 072376

TMATT 072714

MMULT 073217

IDENT 073322

EQUAL 073400

€omsl ‘073451

MULT 073523

SHIP1 073617

NODEIN 0750232

MEMBER 075250

TRANS 075423

ETGEN 075501

MATINS 077231

TEMPCO 077673

MULTRD oT7743

READIN 100100

TRAMPY 100146

DIRCOS 100244

MEM1 100307

MEM2 100545

MEMS 101626

SHIP2 101770 INFLU 000100
SAFE 006537
SHIP 005545

SHIP3 103162 SAFE 006537

SHIRA 103616 SAFE 006537

SR4A 104371

SR14 104442

SR1S 104588 SAFF NORS3T

MEMB1 104635

MEMB2 105042

SHELL 105216 SHLWER 070145
WORK 025260
SAFE 006537

MEMBS 105355

GETBA 105452

SI0S 105471

SYSTEMS 107035

ACGOERS 110020

BACKSPS 110033

ENDFILS 110360 Blank common = 023667

INPUTES 110426

INPUTCS 110710

KODERS 111026

KRAKERS 112422

OUTPTES 114114

QUTPTCS 114365

REWINMS 114461

ATANE 114531

SINCOSE 114612

SQRTE T 114667



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 === ADDRESS-

TANKER 050140

INPUTE 027704

QUTPUT= 031726

TAPESE 027704 BEGIN
TRV
LONGI
LOADS
SHELL

TAPESS 031726 REORD
BEGIN
TRV
LONGE
LOADS
SHIP1
NODEIN
MEMRER
MEMZ
SHIPZ
SHIP3
SHIP4
MEME]
MEMBZ
SHELL
MEMBS

TAPELZ 033750

TAPEIZ 035772

TAPE4S 040014

TAPEL9S 042036

TAPE20Z 044060

TAPEZ21Z 046102

REORD 061472 TANKER

BEGIN 61654 TANKER

TRY 062357 TANKER

NOD 067100 LONGI

NQDET 06714l TRV
LONGI
LOADS

SWTCH 067221 TRV
LONGI
LOADS

SORT 067236 TRY

SETOC



LONGY
LOADS
SETOC
OcCM

THATT

MMULT

TDENT

EGUAL

COMS T
MuLT
SHMIPL
NODEIN
MEMBER
TRANS
EIGEN
MATINS

TERPCO

MULTRD

READIN
TRAMPY

DIRCOS

MEM1
MEM2
MENS
SHIP2
SHIP3
SHIP4

SR4A

SR14

SR1S

MENB1
MEMB2
SHELL
MEMES
GETBA

067314
070376
071711
072400
072716

073221

073324

073402

073452
073525
073621
075034
075252
075425
075503

077233

071675

077745

100102
100150

100245

100310
100546
101627
101772
103163
103617

104373

104444

104557
104636
105043
105217
105356
105453

TANKER
TANKER
LOADS
THATT
LOADS
LOADS
oCccH
TMATT

QCCH
TMATT

occM
THATT

LOADS
TANKER
TANKER
SHIP1
SHIP1
TANKER
TANKER
TANKER
MEM2
SHIPZ
HEW]
MENZ
MEMS

MEM]
MEM2

MULTRD
SHIP1

MEM]
MEMZ

SHIP1
SHIPL
SHIF]
TANKER
TANKER
TANKER

MENRL
MEMB2

MEME1
MEMB2
MEMBS
SHIP4
SHIP4
SHIP4
TANKER
SHIP4
5108
BACKSPS
ENDFILS
INPUTBS

OUTFTBS
REWINMS

CIol.

RCLY.

DAT.

S10.CTL

INITL.

S510.

SI0.END

OPEN.

ROPAU.

BKSPRU,

ADVIN.

POSFI.

MVEDS.

QBNTRY.
END.

EXITS
STOP.

106534

106555

105473

105721

105742

106006

106507

106564

106625

106642

106647

106675

107022

107041
107055

107077
107105

BACKSPS
INPUTES
QUTPTRS
REWINMSE

SYSTEMS
BACKSPS
INPUTBS
REWINMSE

SYSTFME

INPUTCS
KODERS

KRAKERS
OUTPTRS
OUTPTCS

SYSTEMS

BACKSPS
ENDFILS
ouUTPTES
REWINMS

SYSTEMS
BACKSPS
ENDFIL%
INPUTES
INPUTCS
ouUTPTES
OUTPTCS
REWINMS

SYSTEMS
INPUTES
INPUTCS
oUTPTES
OUTPTCS

SYSTEMS
BACKSPY
ENDFILY
REWINMSE

SYSTEMS
INPUTBES
ouTPTBES

BACKSPS

SYSTEMS
BACKSPS
ENDFILS
REWINMS

ENDFILE
OUTPTBES

INPUTHS
OUTPTES

TANKER

TANKER

TANKER
BEGIN
TRV
LONGY
LOADS
SHIP1
NODE TN
MEM2
SHIP2



ABNORM.

SYSTEME
SYSTEMS
SYSTEM.
SYSTEM:

SYS1e
sys2:
LOT:

DBGFET.
ACGOER.

BACKSP.

ENDFIL.

IPUTAY.

INPUTE.

IPUTCI.

INPUTE.

107116

107135
107161
107165
107217

107405
107401
107612

107632
110021

110041
110370

110462

110521

110750

110773

ACGOERS
BACKSPS
ENDF ILS
INPUTBS
INPUTCS
KODERS
ERAKERS
OUTPTES
OUTPTCS
REWINMS

ACGOERS
BACKSPS
ENDFILS
INPUTES
INPUTCS
KODERS

KRAKERS

OUTPTES
OQUTPTCS
REWINMS

KRAKERS
KRAKERS
KRAKERS

TANKER
LOADS
SHIPL
SHIPZ
SHIP3
SHIP4

TANKER

LOADS
SHIPL

SHIP2

SHIP3

SHIP4

TANKER
RFGIN

TRV

LONGI
LOADS
SHIP1
NODEIN
MEMBER
SHELL

TANKER
BEGIN

KODER.
KRAKER.

ERRSETS
OPUTBT.

OUTPTE.

OPUTCI.

111027
112423

113133
114134

114172

114416

LONGI
LOADS

SHIFY

NODEIN
MEMRER

SHELL
OUTPTCS
INFUTCS
LOADS
SHIP1
SHIR2

LOADS

SHIPL

SHIPZ

TANKER

REORD
BEGIN

TRV

LONGY

LOADS

SHIPY

NODEIN
MEMBER
MEMZ
SHIP2
SHIP3
SHIPG
MEMB]
MEMBZ
SHELL
MEMBS



OUTPTC, 114425 TANKER

REORD
BEGIN

TRy

LONG1

LOADS

SHIP)

NODEIN
MEMBER

MEMZ
SHIPZ
SHIR3

SHIP4

MEMB1

MEMR2
SHELY

MEMBS
REWINM. 114479 TANKER

TRY
LOADS
SHIP1

SHIP?
SHIP3
SHIPS

ATAN. 114531 MEMB1

SINa 114612 TANKER
SHIP2

cos. 114614 TANKER
SHIPZ

SORT. 114671 TANKER
ETGEN
DIRCOS
MEMS
MEMB1



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 Toading
definitions. Table 3-4 vrovides sample computer times for the
CDC 6600 and UNIVAC 1108 (Exec II) comnuters.



Table 3. CDC 6600 Program Execution Times

Number Number
Number  No. Frame Number Equivalent Eigenvalues cp System
Transverses Elements Longitudinals Elements Used Seconds Seconds
*kk

Data check only: 28 699 94 22,298 -0- 16.008 25.458
Complete analysis: 29 618 95 20,772 1 129.656 075.956
" " 28 699 95 22,327 1 129.052 1038.452
" : 29 699 95 23,121 1 129.029 1043.879
" . 3 66 1 242 1 14.4089 72.059
*Stripped package: 3 36 11 141 1 3.403 20.303
**CDC/EASE : -quarter model- 11 g2 N.A. 10.977 41.071

* This stripped package does not have input routines amenable for convenient use of the transverse
analysis capabilities.

*%  Since the problem analyzed was symmetrical fore-n-aft as well as about the hull centerline, the CDC/EASE
Analysis could be simplified to a quarter-hull model. The tanker transverse program, on the other hand,
anaiyzed the whole half-section. HNevertheless, note the significant difference in compute times between
the two analyses. The additional computer time required for execution of the complete tanker program (as
opposed to the stripped version) is mainly due to the extensive input processing which greatly facilitates
the probiem definition.

**%*  If the EIGENS card is omitted, the program will function in data checking only. This procedure is
recommended before a complete stress analysis is attempted.

Table 4. UNIVAC 1108 {EXEC II) Program Execution Times

Complete analysis Using UNIVAC 1108 (EXEC II), the CTU time for complete analysis for approximately
23,000 equivalent elements equals 363,34 seconds (including system time}.
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FORTRAN Source Listing

PROGRAM TANKER (INPUTOUTPUT+TAPES=INPUT + TAPE6=CUTPUTTAPEY 4 TAPE3
1+ TAPE4+ TAPF19.TAPE20 4 TAPEZ])

€Z27Z1 FRS MATN+MAINWMAIN
CawoPRIMARY TRANSVERSF STRENGTH ROUTINF

104
101
177

703

110

11
11z

216

226
1A1

236
113

114

115

116
17

114

119

DIMENSION JT(5)+L0(100)+TND(S0.3)

DIMFNSIAN UNTTS(4) +ND(A) sNOND(25) aNL{PS) 2 IPQ(10)»PIO(10)

DIMENSION R(2100)

DIMENSION AP (50501 +RP(S50+50) sCRIS050)

DIMFNSION DP{50+50)+RL(52100)+PM(S,100)

NIMENSTON DOX(S04100) «DOY(50+100)sCXE100)+CY{100)

COMMON K1sK23KI2KA s IDsNORODINNT Y
1 UNITS #ND *NOND  #N1 v IPO +PIO »
2 NUMFO«R
COMMON/INFLUZAF (50501 +ET1G(S0)+DY(S0) vNFILEsNFsLNOD (1001}«
JROWLL0Q) s DX (50T s MF
COMMON/SHIR/NOLOSLNO(IOD) »SFX (100 +SFY (100 +PHI(100) 2sNOTR
1 ZTRI50)+ZLENSP(50) X1+ XAsNSEC

COMMON/SAFE/RP+CPoDP
CAMMON /MATRL/E+G+GNU»ALPHA»CONVF
CAMMON /WORK/DUMY (1300}

FQUIVALENCE (DQX{I+11+R(11}s(DOY(11)yBP(1s1))
DATA CFIG /8HEIGENS /

1

NSCR=P0
CaLl REGIN(IB.JT)
CaLL TRVINCARD)
CaLL SHELL
CALL LONGI(NFILE)
FORMAT (1X+6E12.4)
FORMAT {10F7.2)
oF=h.
WOITE(&2703)
FORMAT(1H]1 +SX+4BHINFLUENCF COFEFICIENTS FOR STANDARD LONGITUQINAL)
on 110 I=14NOTP
PF=PF+ AF(1+1)/FLOAT(NOTR)
WRITE(6+104) [AF(Ta ) v d=1+NCTR}
P{I=S5QRTIRIT))
no 112 I=1sNOTR
nn 112 J=14NOTR
IF (1.GT.J) GO TO 111
AP(I N =AF (s DN #PLT)*P (J) /PF
60 TO 112
BP{TaJdl=AP{Us1)
DP(T+4)=AP(1+J) *FF
CALL EIGEN(AP+CPsFIGsNOTRa5041)
CALL REQRD {ETG+S0sNOTR«AP+RP)
NO 216 I=2+NOTR
J=1-1
IF (EIG(ID) GT.EIG(I)) GO TO 226
CONT INUE
GO Ta 236
WRITE (6e181)

FORMAT (//28H EIGENVALUES IN RAD ORDER /7)
Gn T 1000
NN 113 T=1+NOTR

FIG(II=EIG(T) *PF
CALL TRANS(AP+AP+S0sNOTRY
CALL MULT(CPyBP+AP»S50.NOTR)
CALL MULT (CP4+0OFsAFyS0+NOTR)
CALL MULT(DF«RP+CP+50+NOTRY
WRITE (6e11%)
FORMAT (/10X 12H ETGENVALUFS 7/)
WRITE (&9105)(EIG(T)+I=1+NOTR)
WRITE (&e105)IDP(T+1)yT=14NOTR)

NNN=NF
no 115 T=1+NNN
PE=EIG(D)
PO=(PE-DP(I+1))
PE=PE#.01
PD=ARS (PD)
IF (PDLGT.PE) GO TO 116
CONT INUE
G0 TO 118

WRTITE (64117)
FORMAT (10X+39H FIBENVALUF FRROR-CHECK PROGRAM PLEASE//)
GO TO 1009
CNANTINUE
NIM=NOTR
CONTTNUE
RFWIND NFILE
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CALL LOADS(INFILENSCR)
WRITE(6+702)

702 FORMAT(/+5X237HNUMBER OF EIGENVALUES TD AE USED)
REAN(S41954) CARD 5 ANF
WEITE(6+41955)CARD» ANF
NF=ANF

1954 FNRMAT (A&+4X4F10.0)

1955 FORMAT (1X+A6+4XaF10,0)
FF(CARD=-CFIG)1956+195A, 1956

1956 WRITE(6#1957)

1957 FORMAT(1X,21H®*oFRROR N AROVE CAFD)

STOP
1958 CANTINUE
REWIND NFILE
TF (NOTRLGT.NF) NUM=NF
DO 130 T=1,N0LD
REAN (NFILE) MROWsNODESLOANCSFX{I)+SFY(T)sPHTI(T1+0XsDY
ANG=PHI(I)
ng 129 J=TaNUM
CxXiJy=0.
cY(=0.
IF (LOADC.EQ.0) GO TO 149
PO 127 K=1WNOTR
CXODSCX L) +AP (R J)*DXIK) *P (K)

127 CY(D=CY I +AP (K« D) *OY (K) #P (K}
BLOJs DI =SFXLDI#CX(JISCOSCANGY =SFY (1) *CY (J)*SIN(AMGY
BMIJsTI=SFX (1) #CX () ¥STN(ANG) «SFY (T)RCY (U} #CNS (ANG)
GO To 129

149 RAL(Js1)=0,

AM(d-T1)=0.
129 CONTINUE
I.NOD (1) =NODE
LRPOW{T)=NROW
130 rONTINUE
NO 421 J=1sNUM
WRITE (64424) J
WRITE (64108) (AL{J+T)aT=14NNLO)
WRITE (64105) (RM{J4+T1)+1=14NOLO}

421 CONTINUF

474 FORMAT(//26H TRANSFORMED LOADS OF THE T2+12H TH MODE

100 FORMAT(//70H TRANSFORMED FORCES «21%)

CALL SHIPLINCARD)
00 2001 L=1+NOLO
KP=LROW{L}
LO{LYSLNOD (L) ~NONO (KR)
00 2001 J=1+KR
2001 1 OMLY=LOL ) +NONO D)
NTO=0
WRITE (64109) (LOCI)T=14NOLO)
N0 201 N=1sNORO
201 NTO=NTO+MOMO(N)#2
DO 304 NL=1sNUM
SPRING=1./FIG(NL)
CALL SHIP2(SPRING+1)
NO 207 L=1«NTO
2027 R{L)=0.
NO 203 L=1+NOLO
J=(LO(L)I=1)*2
Ji=g+1
J2=Js2
PO =BLINL-L) /FTGINL)

203 R(J2)=BM(NL«L) /FIGINL)

WRITE (6+105) (AL (NLeL)sLL=12NOLO)
WRITE (6+105) (BM{NLsL)sL=1+NOLO)
CALL SHIP3

N0 205 L=1+NOLD

JELOLY =132

Ji=J+1

Je=J«?
RBL(NLsL}=R(J1)

205 AMINL»L) =R (2}

REWIND K3

REWIND K1

304  CONTTINUF
WRITE (H+2068) (KeK=1+NOLD)

20f FORMAT (// 20H NODAL DISPLACEMENT .//7110 )
DO 30% T=1.NUM
WRITE (64105) EIG(I)

WRITE (64105) (BL(I+L)+L=1+NOLD)

305 WRITE (5.105) (BM{TsL)vL=1+NOLO)

CALL MATTNS (AF +50+NOTR+CPeS0#0sDEa 1D+ IND)
IF (IDWFQ.1) GO TO 60
WRTTF (6.207) 1IN

A07  FORMAT (//20H MATRIX SINGULAR 15)
G0 TO 1000
ho REWIND NFILE

no 405 JslaNnALn

REAN {(NFILE) NROWsNODE+LOADC+SFX(J) vSFY (J)sPHI{) +DX+DY
AN=PHY (1)

00 401 I=1+NOTR
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CX(I)=0.
CY(I)=0.
no 4Nz K=1yNUM
CXIDI=CX (1) +AP (1K) #BL(K+ )} /P (1)
402 CY(IY=CY(T)+AP(I+K)®BMIKs ) /P(T)
401 CONTINUE
WRITE (6+107) J
WRITE (6+105) (CX{M)sM=1aNOTR+2)
WRITE (64+105) (CY (M) +M=1+NOTR=2)
DO 403 I=14NOTR
DOXtI+J)=0.
DOY{I+0=0.
N0 403 K=1,NOTR
DOX(I+J)=00X (T} +AF{Y+K) # (DX (K)=CX{K)*COS (AN)-CY (K) *#SIN
1 (AN))®SFX{J)
403 DAY (12 )=DAY (To SV +AF (T4 K} S (DY (K} +CX(K}*STIN(AN] -CY (K} *#CO5
1 (AN))IESFY (D)
405 CONTINUE
WRITE (64420)
DO 404 I=1+NOTR
WeITE(G6+106)}]
WRITE(5+800)
800 FNRMAT(/+5X+ILHX=DEFLECTIONS FOR LONGITUDINALS./)
WRITE (65105) (DOX(I+N)sNT1laNOLO)
WRITE (£+802)
802 FNRYAT(/»SX+31HY=DEFLECTIONS FOR LONGITUDINALS+/)
404 WRITF (65]105) (DOY{I+N)sN=1+NOLO)
106 FORMAT (1HL ySXe16HTRANSVERSE NO. IS¢ /21X 7S (1H®))
107 FORMAT(//11H DEFLECTION OF THE NODAL POINTS IS//)
DG 430 I=1.I8
L=JT(T)
00 431 J=1,NOLO
ANz=PHT (1)
AL AT+ JY=DOX (L)) *COS (AN) =DQY (L s J) #*SIN(AN)
BM{TvJY=DOX(Ly ) *SIN(AN) «DQY (L+.J) #COS (AN)
431 CONTINUE
WRITE (8.106) L
WRITE (6+420)
420 FORMAT(// 33H REAL LOADS UPON THE TRANSVERSES /N
WRITE(6+804)
BO0G FORMAT(/+5X+ I3HREAL X~FORCESs/)
WRITE (64105) (BL{IsJ)ed=1sNOLO)
WRITE (6+806)
A0& FNRMAT(/+5SX+13HREAL Y-FORCESs/)
WRITE (64105) (BM(IsJ)aJ=1sNOLO)
430 CONTINUE
DO 4S50 T=1.1R
IF {I.EQ.1) GO TOQ 441
RFWIND NCARD
CALL TRV(NCARD)
RFWIND NACARD
CALL SHIP1{(NCARD)
4“4l CALL SHIPZ2(0.40)
D0 435 M=14NTO
435 R(M)=0,
00 440 M=1,NOLO
AN=PHI {M)
J=(LO(M)=)) =2
Ji=de1
J2=Je2
R{J1Y=BL(IsM)
440 R{J2)=BM(T+M)
WRITE (64105) (ROJU) 2 JU=1«NTD)
CALL SHIP3
CALL SHTP4
450 CONTINUE
109 FORMAT (1015)
105 FORMAT(1Xs12E11.4)
1000 STOP
END
CZZZZIE FRS REORD+REORD+REORD
SUBRQUTINE REORD {ELAMaNsNTV+BPsBL)
CavoeROUTINE ARRANGES EIGENVALUES IN DESCENDING ORDER WITH
CaxeTHE CORRESPONDING RE-ARRANGING OF THE EIGENVECTORS
NTMENSION ELAM(N) B (NaN) +BL (NsN)
WRITE (64100}
100 FORMAT (/7 30H EIGENVALUES AND EIGENVECTORS //)
WRITE (6,101) (ELAMC) +J=14NTV)
D0 21 J=14NTV
21 WRITE (6+4101) (BPI{I+J}sI=1sNTV)
MNTVI=NTV~1
101 FORMAT {1Xs12E11.4)
10 DO 20 I=1+NTV]
TF (ELAM(I)=ELAMII+1)) 30+20.20
20 CONTTINUE
60 To S0
a0 SAVE=ELAMII)
FLAMIT)=SELAM(I+])
FLAM(I+1)=5AVE
DO 40 J=1aNTV



40
S0

CzIZZ

CaeaR

100

237

A3g
I

341
90

400
505
S06

401

40z
403
404

a3z

405

406
407

2%
408
409
410

415

429
425

426

13

RLIJ+I)=RP(Js1)
BP(JsT1=BP{J+I+1)
BP(JeI+1)=BL(JT)
CONTINUE
. GO TO 10
WRITE (6+100)
WRITE {(64101) (FLAM{J) «+J=1+NTV)
RETURN
END
I FRS BEGIN
SUBROUTINE BEGIN{IB+JT)
OUTINE INPUT BASIC SHIFP PARAMETERS
NIMENSION JT(5)
DTMENSTON AJT(6)
COMMON ZMATRL/E«GeGNU+ALPHA» CONVF
COMMON /SHIP/NOLO+LNOTY00) »SFXLL100)sSFYL100) +PRI(10D)
*NNTR«ZTR(S0) wZLENSP(50) » XT s XA4NSEC
COMMON /SAFE/ UNITS(4)
NATA FACTOR«ALENGsSPACEsSTIFF+ANALY /6HFACTOR»6HLFNGTHy6HSPACINS
1 BHSTIFFN + GHANALYZ s/
DATA AMATER /&HMATERI /
IFRR=0
WOITE (65100)
FOARMAT(1HI +5X+47HTRANSVERSE STRENGTH ANALYSIS OF LONGITUDINALLY
ULPHFRAMED SHIPSa/s50X+23HRY COM/CODE CORPORATIONS/+1Xs7S(1H#))
WeTTE (64237)
FORMAT {/+5Xs47THCONVERSION FACTOR IS5 APPLIED TO ALL DIMENSIONAL
116# UNITS QF LENGTH)
RFAD(5+330) CARD+ CONVF
FARMAT (AG+4X46F10.0)
WRITE(&+331)CARDSCONVF
FORMAT(1XyAGe4Xs6F10.3)
JF(CARD=-FACTOR) 30044004300
FORMAT (1 X+2)H**ERROR IN ABOVE CARD)
WEITE (643411)
TFRR=1
CONTINUE
READ(5+4505) CAPD s (UNTTS (1) »I=154)
FNARMAT (Afv4X2445)
WEITE (62506) CARD: (UNITS{I) o I=144)
FARMAT(1XsRRsaXs4A6)
WeITE(6+4401)
FORMAT (/21X+SXsITHLENGTH OF SHIP SECTION TO BE ANALYZED)
RFAD(5+230)CARDyZLEN
WRITE (6+331)CARDZLEN
71 EN=ZLEN®*CONVF
IF{CARD=-ALENG)&402+403+402
WEITE (65341
TFRR=1
WETTE (6+404)
FORMAT (/35X + A0HYOUNGS MODULUSy POTSSONS RATIO)
RFAN(S4+330) CARD«E+GNY
WRITE(6+332)CARD +E+GNU
FORMAT(1X+AB44XsE10.3+F10.3)
Al PHA=0.
G=E/2 ./ (1a+GNU)
E=E/CONVF /CONVF /CONVF
G=G/CONVF/CONVF /CONVF
IF(CARD=AMATER) 405+406+405
WRITE{&+34]1)
IFRR=1
WRITE (6+407)
FOARMAT (/+SX+2THSPACING BETWEEN TRANSVERSES)
READ(S«330)CARD,Y
WRITE (6+331)CARDWY
Y=Y *CONVF
NOTREIFIX(ZLEN/Y +.5)=1
YsuUM=0,
Nn 25 K=1+NOTR
ZTR{K)I=YSUMsY
YSUMSYSLM+Y
IF{CARD=-SPACE}408+409,408
WRITE (&4341)
TFRR=]
WRITE(6y410)
FORMAT (/+5X»45HSTIFFNESS FACTORS OF ALL TRANSVERSES IN ORDER
1 11H FROM STERN //)
K=0
RFAD(S+330)CARD« (AJT(T) s I=]1+6&)
D0 420 I=146
K=K+l
11=1
PIK)=AJT(I)
TF{K=NOTR}&20 44254425
CONT INUE
HRITF (69331 31CARDY (AJT(IY 2151011
IF(CARD=STIFF 42614271426
WRITE t6+341)
IFRR=1
Go To 450
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427  IF{K=NOTR)415+450+450
450 WRITE(6&v451)
451 FORMAT(/+5%+50HLTST TRANSVERSE BY POSITION FROM STERN THAT ARE TO

1 12H BE ANALYZED)

RFAD{S+330) CARD+ {AJST(I) 2 I=1+%)

Ir=0

DO 34 I=1.5

TFCAJT(I) 34934432

32 IR=I@+]

JT{IBI=IFIX(AJT(I))

34 CONTINUE
WRITE(6+331)CARD,» (AJTII) +I=1,18B)
TF(CARD=ANALY)465+4704465

465 WRITE(64341)

IFRR=1
470 IF(IERR)I4B0s480,475
475 STOP
4B0  RFTURN

END

€22z21 FRS TRV
SUBROUTINE TRVINCARD)
C.saROUTINE INPUTS DEFINITION OF TRANSVERSE AND GENERATES -
ALL FINTTE ELEMENT DATA
INTEGER DEFINsBLANK

COMMON  /WORK/XC(42) s YC{2B) s NONO(25) s NXCeNYC»
+DEFINSNODE (40+25) +LROWL100) «LNOD (100}

COMMON /SAFE/UNTTS(4)+IT1(S0)-1T2(50)

AUT1{S0) »JT2(50) » THK(S0) 2AX(100) +IB11100) +IB2(100)
+JH1CI00) +JB20100)»T0C100) +JOC100) sNCR(51) sNOB (25)

COMMON /SAFE/IERR+XLEHD sDECL»DESHy

+T4.)s JROWL s JROWZ2 TCOL1 2 ICOL2 «BLANK y IDsNORD

+NOMAT #NNY + ITEMP « NOBB yMCOM ¢ NORO s MCON# NN (25) »
“XsY2ZvSLOPE+NTA+K+NBARy TFSF s NOUTsNOHAX 5 JROL 5 JROZ
+ICOL » JROWsNXCMI » TEGNUsMEMNO» JPLs IFLe NI s NI2Z4NT3uNT4y
SToAX1 o AXZyAXIg ARG ARG ¢ 14 J24 s TT+ IF T TF Iy IFKe IFLy
+NHL+PsMEMTYP+MEMTOsN

COMMON /MATRL/E +G+GNU+ ALPHA + CONVF

DATA DEFINy#BLANK /1H®41H /

DATA XCOLyYROWsVOID«CEND /6HXCOORD #6HYCOORD »6GHVOID .
1  6MEND 4

DATA ACCARYWEIGH' / 6HBC v GHWEIGHT /!

DATA PLATE+BAR / &HPLATE » &HEAR !/

DATA  SOLVsANODEBNODE /E6HSOLVE + G6HNODE +  GHNODES 4
IFRR=0

WRITE (6+200)

200 FORMAT (1H1+SX+39HFINITE ELEMENT DEFINITION OF TRANSVERSEs/slXe - -
1 T5{1H*))
330 FORMAT(A6s4X06F10.0)
33)1 FORMAT(1XsAb6s4R.6F10.3)
READ(S+330) CARD+DECL
WRITE{(6+3231) CARDyDECL
READ{5,330)CARD+DESH
WRITE(6+33]1)CARD+DESH
READ(59330) CARD 4 XLBHD
WPITE(64+331) CARD#XLBHD

Ccws
C##SET UP BASIC GRID COORDINATES
NXC=0
NYC=0

33S RFAD{5.330)CARD:COORD
WRITE(6+331)CARDSCOORD
IF (CARD~CEND) 33653505336
336  IF(CARD~XCOL133B,337,338
337 NxC=NxCel
XC(NXC)=COORD
Go TO 33S
338 IF(CARD-YROW) 340s339,340
339 MYC=NYC+]
Y€ (NYC)=COORD
6o TO 335
340 WRITE(64+341)
341 FORMAT(1X»21H#*ABOVE CARD IN ERROR)
IFRR=]
Go TO 335
350 CONTINUE
NXC=NXC+1
XC(NXC}=XLEHD
CALL SORT(XCyNXO)
YC(NYC+1)=DECL
YC(NYC+2)=DESH
NYC=NYC+2
CALL SORT(YCaNYC)H
DO 100 TI=1sNXC
Do 100 J=14NYC
100 NODE(Y+J)=DEFIN
Cas
CH*#DEFINE VOTD AREAS WITHIN TRANSVERSE
WRITE(64205)
205 FORMAT(1H1+SX+3BHDEFINITION OF VOID AREAS OF TRANSVERSEs/»1Xs
1 TS(1H®))
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WRITE (6£+333)

FORMAT (/3 13X»5HSTART y&6X vy 3HEND »
14X IHROW TX 2 3HROW s 7X « IHCOL »

RFAD(S+330)CARD+YRIsYRZ9sXCLlsXC

WRITE(G2332VCARD«YRI v YR2yXC1 o X

FORMAT (1XsAGs4Xs4(FE,De4X))

IF(CARD-CEND) 11141504111

IF(CARD-VGID)I 1121134112

WEITE (&+341)

IFRR=1

GO TO 110

JROW1=YR]

JROWZ=YRZ

IcoLl=xCl

1CoL2=xC2

CALL SWTCH{JROW] s JROW?Z)

CALL SWTCH(ICOLLsICQL2)

DN 135 U=JROW1 » JROWZ

0n 135 I=IcCaLl.ICOLZ

NODE (T9.0) =BLANK

Go TO 110

C-=PLOT TRANSVERSE PRQOFILE

333

1
110
33z
111
112

113

130

135

6X e SHETART 26X+ 3HEND 7
7X3HCOL,)

2

cz

150 Dn 155 J=1sNYC
155 NN(JI =
WRITE(6+207) (NN(.J) 2 J=1+NYC)
207 FORMAT(//+)Xs1HCe/+1Xs1HO+SX» IHROW /o 1 X3 1HL ¢+ 25134 /)
00 140 I=1,NXC
WRITE(62206) T+ (NODE{I»J) +J=1sNYC)
206 FNRMAT(/sT3+1X925(A14+2X})
140  CONTINUE
C**DEFINE NUMBER OF NODES PER ROW
00 410 J=1NYC
NONOD () =0
DO 405 T=1+NXC
IF(NODE {1+ J)~DEF IN) 40544044405
404  NONDCJ)=NONOTJ) +]
40S  CONTINUE
410 CONTINUE
Ca#
C=#REGIN WRITING ON NCARD FILE
n=7777
NORO=NYC
NOMAT=1
NN]=2
ITEMP=0
RFWIND NCARD
C==NCARD

WRTTE (NCARD+2123 ID+NOROsNN1 s NO|
212 FORMAT(SIS4445)
C~=DEFINITION OF ROUNDARY CONDITIONS
NOBO=0
PN 166  J=1eNYC
IF (NODE{NXCs J)=DEFIN) 166216741

167  NABO=NOAO4+1
NOB(NOBQ) =)

166 CONTINUE
HCON=1
DO 168 I=1.NXC
IF(XC(TY~XLBHD) 168+1694169

168 CONTTNUE

169 MOB=NODET (I+NODEyDEF INa1sNXC ot
Mnac=1
WRITE(6s272)

272 FORMAT (1H1+SX+19HBOUNDARY COND
WRITE(6+273)

271 FORMAT(/s10Xs2THRESTRICTED X=D

1 ATHRESTRICTED Y~DEFLECTION
2 2 (BHSUPPORTS+2X))
READ (59 330) CARD + ANDBE y AMCON
WRITE (69331} CARDy ANOBE » AMCON
M=CON=AMCON

NOBB=ANOBR

IF (CARD=-BCCAR) 3915288351
WRITE {6s341)

TERR=]

288 CONTINUE
C~~NCARD
WRITE (NCARDs274) NOBQ » MCON+ NOBR
FORMAT (2013) .
WRITE (NCARDs2T4) (NOB ()¢ Jx14ND
WRITE (NCARDS 274} MOB
READ (52320} CARDSFA

WRITE (6+331)CARDsFA

IF {CARD-MEIGH) 3975194, 393
WRITE (64341)

TFRR=1

CONTINUE

WRITE (NCARD»214)FA

WRITE (6+311)NGBO

FORMAT (//+5Xs 9HTHERE AREs I3y

391

274

393

394

k33

MAT+ ITEMPy (UNITS(I) s IF194)

66

N0 (11)

ITIONS+/+1Xs7T5(1H#*)}

EFLECTION = 1s/510Xs
09//913X36HC oL o +SX¢6EHBOTTOMs 74 11X

sMCOM

B0}

14H C.ta SUPPORTS)
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WRITF(6+312) {(NOR(T) s I=14NGBO)
312 FORMAT(//»5Xe34HC.L. SUPPORTS ARE DEFINED FOR ROWSs/»2513)
WRITE (6+214)MOBCMOB
314 FARMAT (//+5Xs36HSUPPORT AT BOTTOM IS LOCATED ON COL,13s
1 AH (NODE+IZ2+1H))
WRITE (NCARD+»214) € +GNU+ ALFHA
214 FORMAT(ELD,24F7.2+E10.2)
C==NCARD
WRITE (NCARD+215) (NONQ (J) »J=1+NORO)
215  FNRMAT(2513)
WeITE (6+282)
282 FORMAT(1H),SX+20HROW NUMBERING SYSTEMa/#)lXa75(1H®))
WRITE(6+207) (NN(.J) s J=1+NYC)
DO 406 T=1+NXC
DO 407  J=1eNYC
NCR () =0
TF(NODE (1+ J)=DEFIN140744085407
408 NCR(J)=NODET{IsNODE+DEF INv JsNXCsNONO(J})
407 CONTINUE
WRITE (6+251) I» {NCR(J) »J=14NYC)
406  COANTINUE
Cen
CR#DEFIME COORDINATES FOR NODES
SLOPE=(DECL=DESH) / XLBHD
DO 430 J=1sNORQ
Y=YC(.J)*CONVF
DO 420 1=1+NXC
IF(NODE{I» J)=DEFINYIA20441 1420
411  X=XCiT)
IF (J=NORO)Y 41524124412
412 TF(X-XLBHD}4131415+415
413 Y=NFSH+SLOPE®X
IF{Y=YC(J=1) 141444144416
414 YSY40.017(YCLI) =YL II=1))
416  Y=Y*CONVF
415 X=X*CONVF
C-=NCARD
WETTE (NCARD»216) X9Ys2Z
216 FNRMAT(3Fl0.2)
420 CONTINUE
430 CONTINUE
[ 34
CesDEFINE AREAS DF THE TRANSVERSE FOR DIFFERENT PLATE THICKNESSES
WRITE(6+220)
220 FORMAT(1H1,5X+31HDEFINITION OF PLATE THICKNESSESs/s1X+T75(1H®))
WRITE [6+222)
222 FORMAT(/+23XsSHETART 46X IHEND 46X s SHSTART 26X s 3HEND + X o SHPLATE » /s
1 11X s 9HTHICKNESS 94X » 3HROW» 7X 4« BHROW» 7TX » AHCOL  TX 2 JHCOL » TX + IHNG, )
NTA=0
440  JUNTA=NTA+}
READ(S+330)CARD»XTK+ YR+ YRZ+XC1 9 XC2
WRITE (64+444) CARD»AYK+YR1+YR2+ XCLa XC2y UNTA
444 FORMAT (1XsA6s4XsF10,344(F6,024X)s1H{+12s1H)}
IF (CARD=CEND) 44144504441
441  IF (CARD=-PLATE} 4424443442
442 WRITE(6+341)
IFRE=1
60 TO 440
443 NTASNTA+L
THK (NTA) =X TK#CONVF
JTLINTAY=YR]
JT2(NTA)=YRZ
ITLINTAY=XCL
IT2UINTA)=XC2 .
CaLL SWTCHIJTI(K) 2 JV2(K))
CALL SWTCH(ITLL(K) +IT2(K))

. GO TO 440
450 CONTINUE
WRITE(G+221INTA
221 FORMAT(//+5X+41HNO. OF AREAS OF COMMON THICKNESSES (S0} =+12)
WRITE(6+220)

WRITE(6+207) (NN{J} 2 I=15NYE)
Do 456 1=214NAC
D0 458 J=14NYC
NCRtJY=0
TF{NODE (T + 1) =DEFIN) 45844572458
457 Do 455 K=1+NTA
IF(ITY(K)=J)1451445]1 9485
451  IFCJTE2(K 1=J1455+4524452
452  TIFLITI(K)=T)453,4535455
453 IF(IT2(K)~1)455+4544454
454  NCR(J)=K
45%  CNNTINUE
458 CONTINUE
251 FORMAT(/»13.12+2413)
456 WRITE(6+251) 1+ {NCR(J) 4 J=14NYC)
w23
C*#NEFINE BAR ELEMENTS
WRITE(6:223) )
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223 FORMAT(1HI+5Xy26HDEFINTTION OF BAR ELEMENTS+/s1X375(1H%))
459  WRITE (6+225)
225 FORMAT (/423X +SHSTART 46X+ IHEND s 6X s SHSTART » £ X9 AHEND s /514X s
1 ZHAX vBX s IHROW» TX 9 IHROW o TX 2 IHCOL # 7X 2 3HCOL)
NRAR=0
445  NNBAR=NBAR+]
RFAD{S+330) CARDs AAX+ YR+ YRZ4XCl o XC2
WRITE (614441 CARDyAAX s YR]I s YR25XC1aXC2 +NNHAR
IF (CARD-CEND) 446 ¢4T0 4446
446 TF (CARD-BAR) 447464485447
447 WRITE(64341)
IFRR=1
GO TO 445
44R  NRAR=NBAR+]
AX (NBAR) =AAX#CONVF #CONVF
JB1(NBAR) =YR1
JRZ (NBAR) =YR?
IB1 (NBAR) =XC1
1RZ (NBAR)=XC2
K=MBAR
IF(IBY (K} =T1B2(K))461,460546]
460 CALL SWTCH(JB1{K)»JB2(K))
G0 TO 469
461  IF (JBL(K)=~JBZIK) 4634462463
462 CALL SWTCHCIBL(K) +IB2(K))
Gn TO 469
463  IF (TAAS(JB2 (K)=JBL(K) ) -1ABS (IB2 (K)=IB1(K)))464s4652464
464 IFRR=1
WRTTE(61262)
262 FORMAT(1X+SOH**ERROR-ABOVE BAR ELEMENT IMTERSECTS RETWEEN NODES)
GO TO 469
465 IF (JB1(K)=JRZ (K) ) 46944694466
466 CALL SWTCH(JBL(K) 2 JB2(K))
ITEMP=IB1(K)
IRL(K)=IB2 (K)
TR2(K) =ITEMP
469 CONTINUE
GO TO 445
470 CONTINUE
WRITE (63224 )NBAR
224 FORMAT(//51X+22HNO. BAR ELEMENTS (100)+ 14)
(o2 13
C*#DEFINE QUTPUT REQUIREMENTS
484 WRITE(64226)
226 FORMAT (1H14SXs21HOUTRPUT SPECIFICATIONS/v2Xs7S(1H®))

WRITE (&+228)
228 FORMAT (//+5X+20HNODE FORE ONLY = lv/+5Xy
1 20HFORCE AND STRESS = 25/45Xs
2 20HSTRESS ONLY = 3/

RFAD(S+330)CARDsATFSF
WRPITE(6+331) CARD ALFSF
IFSF=AIFSF
IF(CARD=SOLV)4T8+4T799478
4768 WRITE(6.341)
IFRR=1
479  CONTINUE
NOMAX=100
NOUT=0
WRITE(69227)
227 FNRMAT(/+5X225HNODES SELECTED FOR OUTPUT +/+14X ¢ 3HROWe TX93HCOL)
471 READ{S+330)CARDsYR1sXC1
WRITE(6+332)CARD+YR1sXC1
IF (CARD=CEND) 4724+485,472
472  IF(CARD-ANQDE) 47324744473
473 WRITE(6+341)
IFRR=1
GO TO 4T1
474 NOUT=NOUT+}
IF{NOUT-NOMAX)Y 47T 24772475
475 WRITE(6+4T6)NOMAX
476 FORMAT (1X+22H**MAXNODES FOR OUTPUT+I18)
TERR=1
G0 TO 471
477  I0(NOUT)=XC]
JO (NOUT ) =YR1
GN TO 471
485 CONTINUE
WRITE(6+1512)
1912 FORMAT (1H1)
Ccae
Co=pEGIN SETYTING UP ELEMENTS BY ROW
NXCM1=NXC-1
IFGNU=0
MFMTO=0
Do 1000 J=1+NORO
MEMNO=0
JPl=Jel
DO 950 I=1sNXCM1
IP1=l+]
NT1=NODET{(IsNODE+DEF TNy JyNXCaNONO (J})
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NIZ2=NODET (IPLsNODESDEFINy JeNXCoNONO (.J})
NT3I=NNDET (1+NODEsDEFIN» JP1sNXCaNONO(JIPY))
NT4=NODET{IF12NODE+DEFINs JP1sNXCaNONO(JPYY )
IF(J-NORDI 6052675675

C#®TEST FOR THICKNESS AREA

605

610
615
620
625

650

651
652
653
655
235

CH#

DO 650 K=1sNTA
IF(ITI(K)=J)610+6104650
IF(JTZ(K)=J1 65046504615
IF(ITI(K)=T}620+6204650
IF{IT2(K)=11650+650+625

T=THK (K}

GO TO &7%

CONTINUE

T=0.

TF (NODE(X+ ) —DEFIN) 65146754651
IF(NODE(IP1»JP1)~DEFIN) 67546524675
IF(NONE (T4 JP1) =DEFIN) 67546534675
IF (NODE(IP1 s ) ~NEFIN) 67546554675
WRITE(62235)1ed

FORMAT (1X+3SHERROR-THICKNESS NOT DEFINED FOR ROWsI3s4H COL.IR)
IFRR=1

C=#TEST FOR BAR ELEMENTS

675

676

AX1=0,.

Axz=0.

Ax3=0,

Axa=s0,

AXG5=0.
IFINBAR)TT0+7T0+676
DO 750 K=l.nBar

[
C==HORIZONTAL BARS,.,..J81=JB2

IF(JB1(K)=JB2(K))}6R3+680+688

C~—==BOTTOM BAR

688
C

1F(JB1 (K) = D) 75046824750
IF(IBY (K)=1)684,684,750
IF(TAZ(K)=IP1) 7S0+6864686
AXZ2=AX (K)

Gn TO 750

IF (J-NORO) €96y 7504750

C=-VERTTICAL BARS....sIB1=182

496

IF(IBYI(K)=TIAZ(K) ) T14269R47)4

C-—---LEFT HAND BAR

694
700
To7
704

IF (IR (K)=I)T06+ 7004706
IF(JALIK)I =) TOD247024750
IF(JR2(K)=JP1)T50+7045704
AX1=AX (K)

GO TO 750

C====RIGHT HAND BAR

T0&
T08
710
712

[

IF(IRL{K)=IP1)750+708+750
IF{IBLI(KY=J)T10+710.750
IF(JIRZ (K= IP1) 75047125712
AXS=AK (K}

60 To 750

C==NTAGONAL BARS

Tl4

J1=481 (K)
JR=JRZ (K)
IF(IRI{K)I=TR2(K) ) 71647162732

C~—==BAP BOTTOM LEFT TO TOP RIGHT

716
718
720

72z
724

730

IF{IBL(K)=-I)T184+718,7S0
IF(IB2(K)=TPL1) TS0,720~T20
IT=IR1{K)~-1

DN 730 JJ=JlyJ2
I1=IT+1

IF ()=} 7304722750
IF(II-T1T50+724+4750
AX3=AX(K)

60 To 750

CONTINUE

G0 To 750

C=—==BAR TOP LEFT TQO BOTTOM RIGHT

732
734
736

738
739
740
750
C

IF(IBL(KI=IPL) 750+ 734,734
IF(IBZ(KI-T1)1 73627364750
IT=IR1(K)+1

No 740 JJI=J1.02

I1=11~1

IFCJI=J} 7507384740
IF(II-IP1) 75047394750
AX4=AX (K)

CONTINUE

CONTINUE

C=—CHECK FOR LAST COLUMN

IF(IP1=NXCI TS5+ 770770

C==D0 NANT INCLUDE RIGHT VERTICAL BAR UNLESS LAST COLUMN

755

AxS5=0.
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L
C==CHECK NODES FOR OUTPUT SELECTION
770 IFI=0

IFJ=0

IFK=0

IFL=0

NuL=0

P=0a

DN RO0 K=1+NOUT

IF(J0(KYI=0)800+772+780
772 IF(I0(KI-1VBO0+7744776

174 IFI=1

Go TO 800
776 IF(IO(K)=-IP1)A00,778,800
778 IFJ=1

G0 TO 800

780 IF(JO(K)}~JP1)BOD2782,800
TAZ  IF(I0(K)=-T)800+784,786

T84 IFK=1

G To a0
786 IF(I0(K)=IP1}BOO.TAB4+8Q0
788 TFL=1

A00 CONTINUE
IF (J=NOR() 80529004900

C
C-=CHECK NODE OEFINITIONS FOR VOIOS

805 IF(NONE(T=J)-DEFIN)B30+8)10+830

B10 IF(NODE(IP1+.)-DEFIN) 84028125040
A12 IF(NODE(T+JP1)=DEFINIAGQ»A144R50
8l4 TIF(NODE(IP1+JP1)-DEFIN)860QsB16yBE0

c
C==QUADRILATERAL PLATE ELEMENT
816 MFMNO=MEMNO=+1
MFMTYR=2
WRITE (NCARD+250) MEMNO+MEMTYP s TEGNUs TFSFa IFTIs IF Js IFKS IFL s
+JsNTLy JINTIZ24 JPL4NT s JPLsNT4sTaPsPaPsPsP
250 FNRMAT(I3+TI1+81246F15,.7)
WRITE(6+250) MEMNO+sMEMTYP + TEGNUs IFSFaIF T+ IFJs IFKs IFL s
+JaNT1 e JyNT2e JPLaNTI 9 JP1aNT4ST
G0 TO 900
C-+= JsTP1 VOID - NO PLATF POSSIRLE
822 AX2=0.
Ax4=0.
AXS=0.
GN TO 900
C== JPl.1 VOID - NO PLATE POSSIALE
824 AX1=0,
Ax4=0,
Gn TO 900
Cw= JRP1,IP] VOID = NO PLATE POSSIBLE
826 Ax23=0.
AX5=0.
6Gn To 900
c
Cael(Is ) VOID
830  Ax1=0,
Ax2=0,
Ax3=0,
TF(NODE{IP1+ ) =NEFIN)BZ2sR32+R22
832 IF(NODE(JP1s.JP1)-DEFIN)BZ6+834,826
834 IF(NONE(T+JP1)=DEFIN)B2448364824
C==TRI~PLATE UPPER RIGHT
B36  MFMNO=MEMNO=+1
MFMTYP=1
WRITE (NCARD+250) MEMNO +MEMTYP s TEGNU s TFSF IF Js IFKs IFLeNUL»
* JaNI2y JP1sNI3sJPLsNI4sNULaNULsTaFsRsP+P4P
WRITE (64250 ) MEMNOsMEMTYP+ TEGNL 4 TFSFs IF J9 IFKs IFLaNUL
*JaMI2+ IPLeNI3+JP1sNT4aNUL aNULST
Gn TO 900
Canlls )y NEF,+ (IP1s+J) VOID
A4 Ax2=0.
Ax4=0,
AX5=0.
IF(NONE(IP1+JRL)-DEFIN)B26sB42 826
842 IF(NORE(I+JP1I=-NEFIN)B24+B444B24
C=-=-TRI-PLATE UPPER LEFT
RA44  MFMNO=MEMNO+1
MFMTYP=1
WRITE (NCARD+250)MEMNO s MEMTYP» TEGNU» TFSFa IF T IFKe IFLaNUL e
+JeNT1 v JPYsNTIA» JPL+NT4yNUL+NUL s ToPsPePyPoP
WRITE (62250 )MEMNOsMEMTYP s TEGNUs IFSFo TF T2 IFKs IFLsNUL s
+JeNTLeJPLaNTI3s JPLeNTGoNULNULS T

6o TO 500
CanlladyntIPl>0) DFF.y (T+JP1) VOID
850  AX1=0,
AX4=0.

IF(NODE(IPY+JPL)=DEF IN) 8264 RE24 826
C-=TRI-PLATF LOWER RIGHT
RS2  MFMNO=MEMNO+1

MFMTYP=1
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WRTITE (NCARD»+250) MEMNQ «MEMTYP» TEGNU» IFSFy IF 1 IF Js IFLyNUL
+JeNI1oJaNIZ5JPLaNI4sNULsNULATePsPuPyPyP
WRITE(62250) MEMNO s MEMTYP s TEGNU+ IFSF» IF T3 IF Js IFL s NUL +
+JeNILoJeNI2s JPYaNT4aNULsNUL T
G0 TO 900
_C=-TRI=PLATE LOWER LEFT
860 MEMNO=MEMNO+1
.- Ax3=0,
AX5=0,
- -— MEMTYP=]
WRITE (NCARDs250)MEMNO +MEMTYP + TEGNU» IFSFy IFT s IF Js IFKaNUL s
— e oo+ NILedeNI25 P «NIIsNULSNUL s T4 PP 3PPyl
WRITE {69250} MEMNO+MEMTYP TEGNU IFSF» IFTs IFJs IFKaNULS
*JaNI e JeNI2a Pl s NII9NULNULS T
G0 TO 500

-Cc
C-=BAR ELEMENTS
— 900. MEMTYPR=5
IF(AX1)904+904+902
-902 MEMNO=SMEMNO+]1
WRITE (NCARD+250) MEMNQ s MEMTYP s TEGNU+ IFSFs TF T IFKsNUL «NUL »
.. #JaNT1 2Pl eNI3sNUL «NUL s NUL o NUL s AX1 6P s PsP 4P+ P
WRITE (6+250) MEMNO+MEMTYP s IEGNU IFSF o IF T+ IFKaNUL#NUL »
- +LaNT1eP] aNT3oNLIL e NUL s NUL o NUL ¢ AX1
904  TF(AXZ}F08,908,906
. 906 MEMNO=MEMNO+1 _
WRITE (NCARD s 250)MEMNO +MEMTYP s TEGNU+ IFSF+ TF T+ IFJeNUL s NUL »
- S LaMIl e daNI2aNULaNUL 2 NUL yNUL s AX2 s PePsPePsP
WRITE (6+250) MEMNO yMEMTYP+ TEGNU IFSF s IFT+ IF JsNULsNUL»
+JeNIY s JdsNT2NUL s NUL s NUL sNUL s AX2
908 " IF(AXI}912+912,910
910 MEMNOWMEMMO+]
WRITE (NCARD»250) MEMNO+MEMTYP+ TEGNUs IFSF+ IFI s IFLyNUL2NUL»
+4sNI1e tPLeNI4sNUL sNUL sNUL sNUL s AX3s P P4 P 4P 5P
WRITE (69250 )MEMNO +MEMTYP» IEGNUs IFSF 2 TF T TFL sNULsNUL
o e - *JsNT1e JP]aNT4aNULsNUL aNUL o NUL « AX2
912 IF(AX4)916+9164914
914 MEMNO=MEMNO+1
WRITE (NCARD+250)MEMNO+MEMTYPs TEGNU+ TFSF+ IF S IFKaNUL s NUL »
+LaNT25 JPLaNIAsNUL ¢ NUL s NUL s NUL s AXG ¢ PsPsPaPeP
WRITE (69250) MEMNO s MEMTYP + TEGNU» IFSF » IF Js IFKoNUL s NUL »
+JaNI29.0P] sNI3 s NUL s NUL sNUL s MUL » AX4
916 IF(AX5)950,950.918
. 918 MEMNO=MEMNO+1
WRITE (NCARD»2S0IMEMNOsMEMTYP 2 IEGNU» IFSF+ IF J» IFLaNULaNUL »
+JyNI29JP1oNI4sNULNUL oNLIL #NUL ¢ AXSeP+PsPoP P
WRITE(6+250) MEMNO+MEMTYP + IEGNU+ IFSFa IF D IFLaNUL s NUL &
- *JaNI22JP) e NI4 s NUL o NUL s NULSNUL + AXS
950 CONTINUE
. MEMTO=MEMT0+MEMNO
IF (MEMNO) 975497541000
.. 975 WRITE(NCARD+250) NULyNULsNUL sNUL s NUL » NUL s NUL s NUL »
+JeNUL s NUL + NUL s NUL s NUL + NUL s NUL + P P P e Pa PP
- WRITE (69250 NUL » NUL s NUL # NUL s NUL » NUL s NUL s NUL »
+ Sy NUL s NUL +NUL s NUL #NUL + NUL s NUL » PP
.-1000 CONTINUE
J=NORO+L N
- - WRITE (NCARD+250) NUL s NUL » NUL +NUL s NUL s NUL « NUL ¢ NUL »
*JaNUL # NUL s NUL s NUL s NUL +NUL s NUL « P Ps P3Py Py P
. WRITE(6+250) NUL » NUL s NUL w NUL s NUL s NUL s NUL s NUL +
+JaNUL o NUL s NUL o NUL + NUL + NUL »NUL 5 P4 P
— END FILE NCARD
REWIND NCARD
— WRITE (62281 )YMENTD
281 FORMAT (1M145Xs23'7°00 B VE JUST GENERATEDsIBs BHELEMENTS)
- - IFLIERR) 9999,999 .99%
99948 SYOP
. 9999 RETURN

END
. E2Z2ZY1 FRS NOD
SUBROUTINE NOD (NONO+NODE¢NROWSL)
. CawaROUTINE COMPUTES THY LUNGITUDINAL NUMBER FOR GIVEM
C.a.ROW AND NODE
ce DIMENSION NONO )
L=NODE-NONO (NR.. )
DO 1 Ix1:NROW
1 L=L+NONO(T)
RETURN
END
._C22721 . FRS._.NODET
FUNCTTON NODET (I +NODEsDEF IN».JyNXCvNONO)
- CasasROUTINE COMPUTES NODE_NUMBER FOR GIVEN ROW AND COLUMN
INTEGER DEFIN
- .. DIMENSION NODF (40+25)
IF {NONO-NXC)20+10»10
— 10 _NODFY=J .. .. ._

DO S0 IT=1,1
IF (NODE (1 1.J).~DEFIN) 50 30 50 _
30 NODET=NODET+1
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S0 CONTINUE
RETURM
END
CZZ7Z1 FRS SWTCH
SUBROUTINE SWTCH(I1,12)
IF(I1-12199,99,10

10 1I=I1
I1=12
I7=1

99 RFTURN
END

CZZIZI FRS SORT
SUBROUTINE SORT(X+N)

CawaROUTINE ARRANGES x-ARRAY IN ASCENDING ORDER AND THROWS

CaasOUT DUPLICATE VALUES
DIMENSION X (N)

S NMl=N-1
IF(NM1)9999910
10 D0 15 I=1sNM)
TE(X(TI-X{T+1))15+204+30
15 CONTINUE
99 RFTURN
20 X(I}=X(N)
N=N=-1
Gnh TO 5
30 SaveE=x{(I)
X(T)=x(I+1)
X(I+1)=SAVE
G0 To 10
END

€CZZ77Z1 FRS LONGT
SUBROUTINE LONGI(NFILE)

Cas s ROUTINE INPUTS LONGITUDINAL DATA
COMMON /MATRL /E +GeGNLU » ALPHA » CONVF
COMMON /SHIP/NOLOsLNO(100) +SFX1100)+SFY (100)+sPHI(100) s

*NOTRsZTR{S50) »ZLENSP (S0) + XT e XAsNSEC

TNTEGER DEFIN

COMMON /WORK/XC(42) s YC{2R) aNOND(25) sNXCeNYC»
+DFFINSNODE (40+25) +L.ROW{100) «LNOD{100}

CAMMON /INFLUZAF (50+50) #EIG(50)

COMMON /SAFE/ UNITS({4)

COMMON /SAFE/NN{25) yNCR{51)

DATA XLONGsYLONGyCEND/6HXLONG +&HYLONG +G6HEND 7/
DATA STAND /6HSTANDA /

IFRR=0

NOLO=0

LOMAX=100

WRITE(65276)

276 FORMAT{IH1+SX+27HNEFINITION OF LONGITUDINALSs/+1Xe75(1H#*))
WRITE (64250}

250 FORMAT(/+14Xs2HT +8Xs2HAX)
READ(S+330)CARDXT+XA
WRITE(6+331)CARD+XIwXA
NSEC=1
XT=XI#(CONVF#*#*4)

XA=XA® {CONVF#%2)
IF (CARD=5TAND)25)+252+251

251 WRITE(64+341)

IERR=1

252 CONTINUE
WRITE (64278}

278 FORMAT (43X y3HROWSSX s BHSTRT COL+2X+ THEND COLw/s14Xs
I12ZHIX 48X 2RIYs 16X +SH{COL) y3X+ 10H(STRT ROQW)+IHI(END ROW}Y)

2000 RFAD{(Ss330)CARD«XIX+XIY+C1+C24C
330 FORMAT (AG+4Xe6F10.0)
WOTTE(6+644) CARDSXIX4XTY+C14C25C3
444 FORMAT (1XsA6+2E15,5+3(F6.024X))
331 FORMAT(1X,AGs4Xs2F10,353(F6.024X))
IF (CARD=CEMD) 2001205042001
2001 IF(CARD-XLONG)Z002+200422002
2002 TF(CARD=YLONG)2003+2020+2003
2003 WPITE(6s341)
341 FNRMAT (1X+21H®=ABOVE CARD IN ERROR)
TERR=1
6o Ta 2000
2004 JROW=C1
1eoL1=ca
1C0L2=C3
CALL SWTCH(ICOL1sICOL2)
2005 TF(XTX)2007+2007+2006
2006 IF(XIYI2007+2007+2010
2007 IFRR=1
WRITE (6+2008)
2008  FORMAT (1X+S3H#*ERROR=MOMENT OF INERTIA FOR ABOVE LONGITUDINAL NOT
1 7HDEF INED)
Gn TO 2000
2010 Do 2015  I=ICOL1.ICOLZ
IF (NOLO=LOMAX12011+201622016
2011 NOLOSNOLO+1
N=NODET (I rNODE + DEF TN+ JROW ¢ NAC » NONO ( JROW) )
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LRPOW (NOLO)=JROW
LNOD (NOLO)Y=N
CALL NOD INONQ+N» JROWSLNO (NOLO))
SEXINOLOY=XTX* (CONVF##4) /X1
SFY (NOLOY=XTY#*(CONVF=*=4) /XI
PHT (NOLO) =0,

2015 CoNTINUE
G0 Ta 2000

2016 WRITE(GsZAZ)LOMAX

€88 FORMAT(1X,30HMAX, NUMBER OF LONGITUDINALS =, 18)
IFRR=1
Gn TO 2000

2020 IcoL=Cl
JrQ1=C2
Jrg2=Cc3
CaLL SWTCH{JRO1.JROZ)

2035 IF(XIX)Z037+2037+2036

2036 TF(XIY)2037+2037.2040

2037 IFRR=1
WRITE(6+2008)
6o TO 2000

2040 Dn 2045 J=4r01+JROZ2
IF (NOLO-LOMAX) 2041 9204742047

2041  NOLO=NQLO+1
N=NODET (JCOL s NODE s DEF INs Js NXC o NONO (.0))
LROW (NOLOY=J
LNOD (NOLO) =N
CaLL NOD{NONOsN+J+LNOINOLO)Y)
SFA(NOLO)=XTA* {CONVF##4) /X1
SFY(NOLO)=XIY* (CONVF=e4) /XT
PHI (NOLO)Y=0.

2045 CONTINUE
GO TO 2000

2047 WRITE(6+Z82)LOMAX
IFRR=1
Gn TO 2000

2050 WRITE(G+28TINOLO

287 FORMAT(///«1Xy22H*#THERE ARE A TOTAL OF+I16s14H LONGITUDINALSY
Dn 3000 J=1+NYC

3000 NN{JI=J
WRITE(6+3001)

2001 FARMAT (1H1 35X e29HLONGITUDINAL NUMBERING SYSTEMs/+1X475(1H*))
WRITE (6+3002) {NN{J) s+ J=1aNYC)

3002 FORMAT(//s1Xs1HCs/ 41X+ HO5Xy3HROWs /v 1 X2 LHL# 25134 /)
DN 3050 I=1+NXC
DO 3045 J=14NYC

NCR(J) =1 -

TIF (NODE (T4 J)—DEFIN) 3045430103045

3010 NCRIN=D
N=NODFT{I+NODEsDEF INs Jo NXCsNOND (.J))
On 3040 L=1«NOLO
TFC(LROW(L)=J)3040+3015,3040

3015 IF(LNOD(L)=N)3040,3020.3040

3020 NCROJY=LNO(L)
G0 TO 3045

3040 CONTINUE

3045 CONTINUE
WRITE(6+3047) (NCR(J) vJ=1+NYC)

3047 FORMAT({/+2X+2513)

3050 CONTINUE
IF(IERR)2060+2060+ 2055

2055 STOR

2060 N=NOTR+1l

[

C—=COMPUTE INFLUENCE COEFFICIENTS FOR STANDARD LONGITUDINAL
EY=E=X]

Y=ZLEN/FILOAT (N)
DO 2 T=1sNOTR
DO 2 J=1.NOTR
IF (1.G6T..) GO TO 1
A=Y#FLOAT ( J)
X=Y*FLOATI(T)
R=ZLEN-A
GK=0.
IF (XA.NEaD.)GK=X*B/XA/G/ZLEN
AF(T+J)=B#X/6, /ET# (ZLEN*ZLEN=B#B=X#X) f/ZLEN+GK
G0 Ta 2
AF(TsJ)=AF(Js 1)
CONT INUE
RFTURN
EnD
SIBROUTINE SHELL
COMMON /SHLWEB/IBHDB(50)+T(50+2)
COMMON /WORK/XC (42) s YC (2B ) sNONO [25) yNXCsNYC
COMMON /SAFE/UNTITS(4) 2 ITY(S0)»IT2(50),
+JTL(50) 2 JT24{50) » THKISO) s AX(100) ¢ IB1(100)+TI8B2(100)»
+Ja1(100) »JB2¢1002»I0(1002»30{100) sNCR(S]) +NOB(25)
COMMON /SAFE/IERR» XLEHD»DECL s DESH
NATA CEND+CSHEL /6HEND » GHSHELL
DS -Tr=1¥NYC

P
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T(II+11=0.0
T(IT+2)=0,0
BII1)=0.0
5  CONTINUE
B0 6 TI=1.NXC
IF(XC(IT}=XLBHD) 64747

CONTINUE

IAMD=T1

WRITE(64+B)

FARMAT (1H1 421X+ SHPLATE ySX» SHSHELL + 7X# 3HEHD 3 /5 13Xy IHROW+5X»
®  GHLENGTHsSX+SHTHICK p6X s SHTHICK)
10 RFAD(S,113CARDsYROW+BLTSHL» TLBHD
11 FORMAT(AGs4X+4F10.0)

WRITE(6412) CARD 2 YROW+BL » TSHL « TLBHD

12 FORMAT(1XyAB+4Xs4F10.3)

IF (CARD=CEND) 15,50,15
15  IF (CARD-CSHEL) 16420516
16 WRITE(6417)
17 FORMAT(1X+21H¥#AROVE CARD IN ERROR)
IFRR=1
Gn To 10
20 TPOW=YROW
IF(IROW) 16,16,22
22 IF{IROW=NYC)26226116
26 MNODE=MNODE+*1
T(IROW«1}=TSHL
T(IROWs2)=TLEHD

-~

B{IROW)=BL

Gn To 10
50 CONTINUE
60 RFTURN

EnD

CZZZZI FRS LOADS

SUBROUTINE LOADS(NFILEsNSCR)
Cows ROUTINE TO INPUT LOADING CONDITION

INTEGER DEFIN

COMMDN /WORK/XC(42) s YC{28) s NONO(25) + NXCaNYCy

+DEFTINsNODE {40+25) + LROW(100) +LNOD(100)

COMMON /MATRL/EwGsGNU+ALPHA s CONVF

COMMON /SHIP/NOLQOsLNQ(100) +SFX (1001 +5FY(100)+PHI(100) +

+NOTRYZTRIS50) 2 ZLENSP (50} 2 XTI s XASNSEC

CAMMON /SAFE/ UNTITS(4)

COMMON /SAFEZLOADC(100)sDX(50) DY (501 »DBASE(50)

+7P(50) +PC(50)+ZQ(20) y(3{20) »ZPL(100)

COMMON /SAFE/TH(S25) »TR{S5+5) »51(5+1) 45X (5511 »0DATA(B450)

COMMON /SAFE/ZI(Z0)+EYE(20}

COMMON /SAFE/DXL(50)+NDYL(S0)

COMMON /SAFE/ ST(S0+25+2)+A(2)+R(50.2)

COMMON /SHLWER/TIRHD+B(50)+TIS0+2)
COMMON /TNFLU/AF (5050}
DATA CEND+XUNTF o YUNIF 4 AFOR» YFOR SHEAR /6HEND +6HXUNTFO» 6HYUNIFO
1 » 6HXFORCE+6HYFORCEs&HSHEAR /7
NATA  XLONGs»YLONG /&EHXLONG #6HYLONG /
DATA CSHR /6HSHEAR /
Z1(1)=04
EYE(1)=X]
NSEC=1
S0 NREC=0
NMISC=0
DO %52 L=1sNOLO
82 L0ADCILI=0
IERR=0
WRITE(6+S5)
55 FORMAT(IH1+5X+17THLOADING CONDITION»/+1Xs7S(1H®))
NP=0
NO=0
NDONE=6
60 READ(Ss61)CARDs (ZPL(IL}»IL=1+6)
&1 FORMAT{A6+4Xs6F1040)
62 FORMAT(1X»AG94Xe+6F1043)
IF{CARD-CEND)6S+1000+65
65  IF(CARD=-XUNIF) 664160466
&6  IF(CARD=YUNIF)6T+162+67
67 IF(CARD-XFOR)6Bs164468
68  IF(CARD=YFOR) 19041664190
160 NODIR=1
Go TO 1790
162 NDIR=2
60 To 170
164 NDIR=1
Go To 180
166 NDIR=Z
GO TO 180
170 DO 175 1L%1.3
JLL=2#fL-1
Z=ZPL(ILL)
QL=ZPLUILL+1)
TFIZ1172+12729173
172 IF(NQYLTIL1734176
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173 NO=NQe]
N=2*TL
0 (NQ) =QL /CONVF
ZN(NQY=Z=CONVF
175 CONTINUE
176 WPITE(6462)CARD (ZPLUTL) =TL=1sN)
NNOME=0
Gn TO 60
10 D0 1IRS TL=1+3
ILL=2»IL-1
Z=ZPL{ILL)
PL=2PL(ILL+Y)
IF(Z11B2+1B2+183
182 TFINP)1A3,183+1R6
183 NP=NP+]
N=2*I{
P {NP)=PL
ZP (NP} =Z*CONVF
185 CONTINUE
186 WRITE(6+67)CARDy (ZPL{TL) 4 IL=14N)
NNONE=0
Gn TO 60

190 IF(CARD=XLONGY192+1914192
191  JrO1=ZPL(1)
Jeo2=JR01
IrOL1=ZPL(2)
1roL2=2PL (3)
LDIR=?
IF(TCOL2) 19451944195
194 TcoL2=ICoLl
6 TO 195
197 IF(CARD=YLONG)2004193+200
193 I1rOL1=ZPL(L)
1coL2=1coLl
JROI=ZPL(?)
JRO2EZPLID)
LNIR=1
IF{JROZ)1IB7+1874195
187  JROZ=JRAY
195 SFL=ZPL (%)
IF(SFLYI97+1969197
196 SFL=1.0
197 IF (NDONE)270s270+205
Cmmm————— - ———
€ THIS SECTION COMPUTES DEFLECTTONS FOR PASIC LONGITUDINAL
270 SFA=0.
SF5=1,0
CALL SETOCINSECsZI+EYE*NQ»20QsQeNPsZP+PCeZLEN+NOCCSODATA)
NEON=0
CALL TMATT(XB+NB»2LENsTMyNOCCsNCONAODATAPSFS91.09SFASFLG)
CALL COMST(TMa5T)
NCON=0
DA 500 K=1.NOTR
CALL TMATT(XBaNE+ZTR(K} s TMsNOCCoNCON+ODATA»SFSv1.04SFAYELG)
CALL MMULT(TMa5T+5Xs545+1)
NRASE (K)=5X{1a])
500 CONTINMUE
NNONE=1
NP=0
NO=0
WRITE (6+501)
501 FNRMAT(/)
(o ko
205 CONTINUE
WRITE (6+4198) CARDy (ZPL (TLY 4 IL=144)
198 FORMAT(1XsAG44Xs3(F6.044X) sFI0.3)
CALL SWTCHUJRO1sJROZ)
CALL SWTCH(ICOL1»1COL2)
J=JRO1
1=ICOLI
225 IF (NODE (14 ) =DEFINYB00s2304R00
230 N=NODET (1sNODE+DEF TN+ JsNXCyNONO (1))
C-=CHECK IF NODE GIVEN HAS BEEN DEFINED A5 A LONGITUDINAL
DN 250 L=1wNOLO
IF (J=LROW(L)})2S0y240+250
240 TF (N-LNOD (L)) 25042604250
280  CONTINUE
IFRR=1
WRITE (6+252)Js 1
252 FNRMAT (1X+19H¥*ERROR=NODE ON ROWyT4e4H COL2I49RH HAS NOT
1 31H BFEN DEFINED AS A LONGITUDINAL)
60 TO 800
260 LOANCIL)=1
NOECENREC*1
Dn 265  K=1.NOTR
GO TO (262+264) «NDIR
267 DX (K)=DBASF (K)*SFL/SFX (L)
DY (K)=0Q4
Gn TO 265
264 DY (K)=SOBASE (K)*SFL/SFY (L)
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DX(K)=0.
265 CONTINUE
WRITE(NSCR)J«NsDX»DY
800 GO TO (B10+820).LDIRF

a1a  Jszus1
IF (J=JROZ) 225+ 225460
820 I=I+1

IF({I-ICOL2)225+225+60
200 WRITE(6+62)CARD
WRITE(6+202)
202 FNRMAT(1X221H#*ABOVE CARD IN ERROR)
IFRR=1
G0 TO 60
1000 CONTINUE
WRITE(&+62)CARD
C==SHEAP LOADS AT TRANSVERSES....«WEB LENGTH B AND THICKNESS
WRITE(6+1021)
1021 FORMAT (1H] +26HSHEAR LOADRS ON TRANSVERSES)
DO 1023 K=1aNOTR
DO 1023 NLMEM=1,2
1023 R(KsNLMEM)=0.0
A(l)=0.
A(2)=0.

D0 1025 J=1.NYC
Al1I=AL1)+T(Js1) 2B ()
A(2)=A(2)+T () 2)*B (D)

1025 CAONTINUE
NLOO=2
IF{ALZ)) 1091.1092,109)
1092 NLOO=1
1091 WRITE (6s1027)
1027 FORMAT (22X4SHSHELL +6X+3HAHD 4/ 4+ 1 AX s THTRANSY 4 9 2X s SHSHEAR»
* SX +SHSHEAR)
1028 READ(5+61 YCARD»ATRANSRSHsRBH
WRITE (6+2020) CARD,ATRANsRSHsRBH
2020 FORMAT (1XsA6-5E13.5)
IF(CARD-CEND?1029+1032+1029
1029 TIF(CARD~CSHR)1030+1031,1030
1030 WRITE(6s 202 )
IFRR=1
60 TO 1028
1031 K=ATRAN
R{K+1)=RSH
R(Ky2)=RBH
GG} TO 1028
1032 CONTINUE
D0 1036 K=1+NOTR

00 1035 NLMEM=1.NLOD

S==R(K+NLMEM) /A (NLMEM)
DO 1033 J=1W.NYC
1033 ST(KsJsNLMEMY=S#*T (JoNLMEM) =B (.})

. 1035 CONTINUE

1036 CONTINVE
. DN 1038 K=1sNOTR
1038 Dx(x)I=0,
NDIR=2
SFL=1,0
DO 1042 NLMEM=1s+NLOO
GO TO (106151044) sNILMEM

. 1041 1I=1

G To 10446

. 1044 I=]BHD

1046 CONTINUE
00 1040 J=14NYC
TF(T(JsNLMEM) ) 10404104041037
1037 N=NODET(I+NODE+DEFINsJyNXCaNONQ(J))
DA 720 L=1+NOLO
IF(J-LROWIL))720+710,720
710 IF(N=LNODIL))IT2057304+720
720 CONTINUE
IFRR=1
WRITE(6+252)Js1
GO TO 1040
730 NREC=NREC+1
LOADC{L) =]
DO 735 K=1sNOTR
DY (K)=0.
D0 734 M=14NOTR
DY {K)Y=DY (K) +AF (KsM) #5T (M Sy NLMEM) /SFY (L)
734  CONTINUE
735 CONTINUE
WRITE (NSCR)Y.JeN2DX2DY
1040 CONTINUE

- 1042 CONTINUE

1045 END FILE NSCR
- IF (IERR) 1048y 1048450
1048 REWIND NFILE
WRITELG«T40Y . . . . _ __
DO 2000 L=1.NOLO
bDn 1050 K=z1«NOIR



26

DxXLAK)=0.
DYL(K)=0.

1050 CONTINUE
REWIND NSCR

740 FNRMAT (1H1s3THLONGITUDINAL DEFLECTIONS DUE TO LOADS)
DN 1500 NR=1sNREC
RFAD (NSCR)JyNsDX DY
IF (J=LROW{L))1500+1100+1500

1100 IF (N=LNOD(L})1500+1200,1500

1200 Do 1250 K=1,NOTR
DXL (K) =DXL (K) +DX (K)
DYL (K)=DYL (K) +DY (K)

1250 CONTINUE
WRITE (624741} JeN

74] FORMAT (1X+3HROWsT3+5H NODE+T3)
WRITE(65742)

742 FORMAT (10Xs 13HX-DEFLECTIONS)

300 FORMAT (1X+5E12.4)
WRITE (64300) (DX (K) yK=1sNOTR)
WRITE (65743)

743  FORMAT (10Xs13HY-DEFLECTIONS)
WRITE (6300} (DY (K) sK=1yNOTR)

1500 COANTINUE
WRITE (NFILEYLROW(L) yLNOD (L) yLDADC L) + SFX (L) »SFY(L}»
+PHT (L) »DXL+DYL

2000 CONTINUE
END FILE NFILE
REWIND NFILE

9999 RETURN

9998 STOP
END

€22221 FRS SETOCS»SETOCSsSETOC
SUBROUTINE SETOC (NSECsZI+EYE+NQsZGsQeNP«ZPyP»ZLENSNOCCYODATA)

C=—ROUTINE TO SET UP OCCURRENCE DATA VECTORS
DIMENSION ZI(20)+EYE(20) +ZR(20)+Q(20)+2ZP(50) sP(S0) s ODATALA+50) 5

+ZnCcc(7o)
[
C==DETERMINE LOCATIONS FOR ALL OCCURRENCE CHANGES
ZnCCi1)=0.
2nCC(2y=2LEN
NOCC=2

C==FIRST ARRANGE X=SECTION CHANGES IN ASCENDING ORDER LEFY TO RIGHT

ITINSEC+))=ZLEN

10 D 20 N=1sNSEC
IF(ZI(N)=ZT(N+1))20420+30

20 CONTINUE
60 TO 40

30 SaveE=ZI(N)
ZT(N)=ZI(N+1)
ZT{N+1)=5AVE
SAVE=EYE (N)
EYE(N)=EYE (N+1)
EYE(N+1)=SAVE
G0 TO 10

40 DO 50 N=1.N5EC
NOCC=NOCC+1

50 ZoCC(NOCC)=ZI(N)

IF(NQY110#110+60
60 ZO{NG+1)=ZLEN
C=—ARRANGE UNIFORM LOADS IN ASCENDING ORDER LEFT TO RIGHT
70 DO 80 N=1aNQ
IF(ZQI(NY=ZQ(N+1))1B0+80+90
80 CONTINUE
GO YO 95
90 SsSAVE=Za(N)
ZQIN)=ZQ(N+1)
ZO(N+1)=5AVE
SAVE=Q (N)
QINI=Q(N+1}
Q(N+1)=5AVE
G0 TO 70
95 D0 100 N=1.NQ
NOCE=NOCC+1
100 Z0oCC{NOCCI=ZQ(N)
110 IF{NP)200,200+120
120 ZPINP+1)=2IEN
C==ARRANGE CONCENTRATED LOADS IN ASCENDING ORDER LEFT TO RIGHT
130 DD 140 N=1sNP
IFLZP(N)=-ZP (N+1)1140+140+150
140 CONTINUE
Go TQ 160
150 SAVE=ZP(N)
ZPENI=ZP (N+]1)
ZP (N+1)=SAVE
SAVE=FP (N)
PIN}=P (N+1)
P(N+1)=SAVE
G0 TO 130
160 DO 170 Hzl.NP
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NOCC=NOCC+]
ZOCCINOCC)=ZP (N)

C~—ARRANGE OCCURRENCE LOCATIONS IN ASCENDING ORDER LEFT YO RIGHT

200

CALL SORT{ZOCC.NOCC)

C
C==INSERT OCCURRENCE DATA

NOEC=NOCC~1

DN 500 J=1+NOCC
ONATA (62 J1=20CCLN)
MDATA(T+ N=Z0CC(J+1)
ONATA(Bs)=1,

C-- ODATA(8.J) INDICATES If A CONCENTRATED CONDITION OCCURRS AT THE LEFT

C AN
210

220
230
240
250
260

270
280
290
300
3te

als
320

400
500

cz2zZ221

OCCURRENCE FIELD. IF SET TO l» MOME EXIST5. IF SET TO 2+ ONE DOE
Dn 210 I=1+5

ONATA(I+J)=0,

DN 230 N=1+NSEC _
IF(ZI(N}=20CC(J) 22022404250
IF(ZI(N+1)=20CC(J)) 230,230,260
CONTINUE .
ONATA (19 Y=EYE (N}
IF(NQ)I002300+260

Do 280 N=1sNQ
IF(ZQ(N}=20CC(J)) 27052904300
IF(ZOIN+]1)=20CC(J)) 28022804290
CONTINUE

ONATA(390)=Q(N)

TF(NP) 40044004310

D0 320 N=lsNP

IF(ZP (N)=Z20CC(J)})3204+315+400
ONATA(S+ ) =P(N)

ONATA(Bs ) =2,

CONTINUE

CONTINUE

CONTINUE

RETURN

EnND
FRS OCCMS,0CCMS0CCM
SUBROUTINE OCCM{T+PROP+IDF ¢ X+ INFLUsSFSeSFL#SFAYESG)

C--0CCURRENCE MATRIX DEVELOPMENT

119
120

1S¢

200

999

Cz2771

DIMENSION T(5+5) +PROP(5) 2 TR(5+5}4TC(545)
CALL IDENT(T+S)
ET=E*PROP (1) *5F5
GA=G*PROP(2) *5FA

5=0.

IF(GA)12041204110

S=1.+/GA

T(la2)==X

Ti{ls ) ==X®X/2./E]

T(2+43Y=4X/E1
Ttleh)==XeX2X/6a/E] = 5%X
T(2ei)=eXBX/2 /€T

T(3ed)=4+)

IF(INFLUY150,1504999
Q=PROP (31 =S5FL

RQ=PRQOP (4)

T(leS)=—XRXE (O (=XWX/244 /ET+S/2.) +RQBAT (XX /1204 /ET+5/6.1)
T(2eS)TaXRXOXS (Q+RO*X/4a) /6. /E]
T{3»S1x=)Xa)N= (Q+RA*XLT,) /2,
Ti4s5) ==X {Q+RA*X/24)

GO TO (999+200)+10F

CALL TDENT(TCs5)

CF=PROP {5) *5FL

TC(445)==CF

CALL MMULT(TaTCe+TR254545)

CALL EQUAL(T+TR»5,5)

RFTURN

FRS TMATS+TMATSTMATT
SUBROUTINE TMATT (XBsNBsXs TMsNOCCHNCON2sODATA+5FS»SFLISFASELG)

CevsROUTINE TO COMPUTE OCCURRENCE MATRIX FROM LOCATION
CewsZER TO X

100
110

120

130

DIMENSION TM(S»S)sT0(5+5) +TR(5»5)+PROP(S) +0DATAL8,50)
INFLU=0
TF{NCON)110+110+200
IF(X-XB)110+120+120
CALL IDENT(TMs5)
NR=1

XR=0.

NCON=1

NBB=NA

D0 200 NxNBBsNOCC
X1=0DATA(GN)
A2=0DATALT+N)
I0F=0DATA(ByN)

DO 130 I=1.5
PROP(T)=0DATA(IsN)

C==CHECK IF POINT MATRIX HAS BEEN USED IN 15V OCCURENCE

140
150

IF{N=NBB}140+140+160
IF(XB=X1)1604160+150
infF=1
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160 NA=N
IF(X=X2)180+170415%0
170 NR=N+l
180 NsTOP=1
Y=X-XR
XR=X
GO TO 295
190 NSTOP=0
Y=X2-XB
XR=Xx2
GO TQ 29S
295 CALL QCCMITO+PROP+IDF+Y+INFLUsSFSsSFLaSFA+E+G)
CALL MMULT(TOaTHaTRsS25+5)
CALL EQUAL {TM+TR»5+5)

TF(NSTOP)300+300+400
300 CONTINUE
400 RFTURN

END

CZ2721 FRS MMULTSsMMULTS«MMULT
SUBROUTINE MMULT{AsBsCeN14NZaN3I)
DIMENSTON ACNLeNZ2) +B(NZsN3)+C(N1sNT)
On 1 1=1.N1
DO 1 J=1yN3
C(IsJ)=0.
DN 1 K=14N2
1 CtIa=C{I+J)+A(I+K)=*RB(Ks.D)
RFTURN
END
CZZ721 FNS  IDENTSs TDENTSs IDENT
SUARQUTINE IDENT(T«N)
DTMFNSTION T(NsN)
D0 S I=1sN
D0 4 J=1l.N
G Ti(Ied)=0.
5 TtlsI)=1.
RETURN
END
c7z221 FRS EQUALS+EQUALSEQUAL
SUBROUTINE EQUAL (T+TRsNRsNC)
DTMENSION T(NRaNC) »TR(NRsNC)
DN S I=1sNR
DO S J=1sNC
S T(I+J)=TR(Is.
RFETURN
END
€ZZZZT FR5 COMSISsCOMSIS.COMSI
SUBROUTINE COMST(TM+ST)
CasaROUTINE TO COMPUTE INITIAL PARAMETERS OF REAM MEMBER
DYMENSTION TM(S5+5)+5I(Sel)
DEL=TM(l+2) #TMI{324)=TM (92} *TM{144)
ST(l+1150.
ST(3+1)=0,
ST(5.1)=1.
STI2+)={TM(3+5)#TM{1+4)=TM(1+S)*TM(3+4) ) /DEL
ST s 1)=(TM(3«2)#TM(145)~TM(1+2)#TM(3+5) ) /DEL
RFTURN
£nD
CZZZZTE FRS MULTyMULT.MULT
SUBROUTINE MULT {AsBsCalaM)
NIMENSTION  A(LsL)sB(sL}yClLsL)
no 2 I=1WM
DO 2 J=1sM
A(TI+J)=0,0
no 1 K=liM
1 ATy DI =ALT v ) +B{I4+K)#C (K J}
2 CONTINUE
RETURN
END
CZZZZIE FRS SHIP1+5HIPL.5HIR)
SUBROUTINE SHIPL(NCARD)
C.s,ROUTINE DEVELOPS FINITE ELEMENT STIFFNESS MATRICES
»«FOR THE TRANSVERSE MEMBER
c FORMATION OF STIFFNESS MATRICES
DIMENSION BK (0844084) «ALPHAL (4)
DIMENSTON UNITS(4) +ND(6) +NOND(25) sN1(25) s TPQ(10)+PIQ(10)
DTMENSION X(25+40)sY (252401 +E1{4) sGNUL{4)+DC(242) s
15K (626) s DI(G16)+AT(626) s AJ(E46) sAK(E96) vAL(646) »SKAT(646)
2SKAJ(696) »SKAK(646) 9 SKAL{G26) sAl (Bebss) yA2Z(646+44) sSKAL(BeEed) s
3 SKAZ(G9bad)
DIMENSION NOE,25)sMOB(40)
DTIMENSTON IM(4) 4y aM(4)+ZAT(6) s ZAJ(6) 4 ZAK{6) + ZAL(6) HXI(6)
K& (] « NORD 5 NNI1

COMMON  Kl+K2 o+ K3 . .

COMMON  UNITS  » ND » NOND » N1 + IPQ » PIO
COMMON X + Y LI 4 v E v+ E1 +« GNU
COMMON  GNU1 » MEMNO » MEMTYP » IEGNU + IFSF + IFI
CoMMON  TF.) v IFK v IFL + INY * JNI » INJ
COMMON  JNJ » INK » JNK + INL v JNL + P1
CoMMON P2 « P2 v P4 + PS » P& » Xd
COMMON YK + XL s YL » DC » SK »+» DI
COMMON AT v AJ v AK . AL » SKAI » SKAJ
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COMMON  SKAK » SKAL » Al s A2 s SKAL » SKAZ
CoMMON 17 + NC v XK = NOMEM s ICOUNT » BRK
COMMON  IM M + NAl + NAZ v ZA% v ZAY
COMMON  ZAK » ZAL + ITEMP + ALPHA s XI

IPQ(1) = TEMPERATURE FLAGs ITEMP
PIQ(1) IS USED TO PASS THE TIME OF DAY
RFAD(NCARD»100 YIDsNOROsNNL+ NOMAT, ITEMPy (UNITS(I)+I=1v4)
IF (NORQ.GT,.2%) GO TQ 331
IF (NOMAT.GT.4) GO TO 331
100 FARMATI(GIS »4A6)
wl=1
K3=3
Ka=4
READ(NCARD+110 } NORO+MCONWNOBB+MCOM
IF (NORQ+GT.NORQ) GO TO 331
IF (NOBR.GT.1) GO TO 331
IF (MCOM.GT.1) GO TO 331

NOBO=NUMBER OF ROWS WITH BOUNDARY CONDITIONS

NOR(T) IMPLIES BOUNDARY CONDITION AT THE END OF NOB(I}TH ROW
NOBE=1+FIXED IN X=DIRECTION+NORBR=0+.FIXED IN Y DIRECTION
MCONSNUMBER OF BQUNDARY CONDITION AT 1ST ROW

MOA(T) IMPLIES BOUNDARY CONDITION AT MOB(I) TH NODE

MCOM SAME AS NOBB AUT FOR ROUNDARY CONDITIONS OF 157 ROW

READ(NCARDs 110 } (NDB(IYaI=1sNOBO)
REAN(NCARDS110 } (MOR(I)»1=1+MCON)
110 FORMAT{20I3)

READ (NCARD»103 } FA

RFWINDK1

RFWINNK

REWINDK&4

I5Q (1) =ITEMP
WRITE (65102)10
102 FORMAT (24W1DATA FOR PROBLEM NUMBERs16)
ND(1}=3
wD(2)=5
ND(3)=6
ND{4)=6
ND(S)=1
WRITE(6+100) ID+NOROSNNsNOMAT y ITEMP, (UNITS(T)2T=144)
WRITE (6+110)NOBOsMCON+NOBS » MCOM
WRITE (65110) (NOB(I)sI1=1vNOBO)
WRITE(6+110) (MOB () +I=)sMCON)
WPITE(64103)FA
RFAD(NCARDS103)E1 (1) sGNUL (1) s ALPHAL (L)
103 FORMAT(E10,24F7,24E10,2)
G0 TO 333
331 WRITE (65332)
332 FORMAT (//25H INPUT ERRORS IN SHIPIL 7/)
STOR
333 CALL NODEIN(NCARD)
NOMEM=0
ICOUNT=1
N1(1)=0 N
TCOLI=NNI#NOND (1)
TCOL2=NNI$NONG (2)
DA 9 I=1.1COL1
Do 9 J=sisICOLL
BK(I40)=040
CALL MEMBER (NCARD)
IEGNU=IEGNU
MFMTYR=MEMTYP
INT=INI
INT=JNT
6 IF(INI=ICOUNT) 12412413
12 IF(MEMTYP) 13213,28
26 IMATZIEGNU+L
E=E] (IMAT)
GNU=GNU1 (IMAT)
ALPHA=ALPHAL (TMAT)
17=ND (MEMTYP)
DN 20 Ksls4
IM(K) =0
MK =0
DN 20 I1=1.12
nO 20 J=1sNN1
Al(T+JsK}=0.0
A2 (TyJeK)=0.0
SKALII+JeK) =040
20 SKAZ(I1JdsK)=040
NAl=0
NAZ=0
G TO (1+2+555:5) sMEMTYP
CaLL MEM1
60 TO 10
CALL MEM2
G0 TO 10
CALL MEMS
TFSF = 1 FORCE ONLY
IFSF= 2 FORCE AND STRESS
TFSF = 3 STRESS ONLY

Ll ]

[ I

W
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C FOR THERMAL STRESSE PROBLEM IFSF MUST BE GREATER
c THAN ZERQ FOR ALL MEMBERS
10 IF (IFSF) 22,22,23
23 WRITE (K4&)MEMNQ+MEMTYP+ INI# NIy INJoINJ+INK» INK» INLs JNL« IFSFy IF1a1
1IF JnIFK s IFL s AT 2 A T2 AK 4 AL ¢ SKAT 3 SKAJy SKAK s SKALsDIvNC+ZAT « ZAJv ZAK 9 ZAL 9 X
21
NI ({INI)=N1(INT) =1
22 DN 30 I=1.NA)
IMM=IM{T)
MO 30 J=1sNAl
SMM=TM D)
30 CALL TRAMPY(AlsTsIZsNCsSKAY+Js IMM s IMM)
WRPITE (K1)TZaNCaNAL+NAZsAl3AZ+SKAZ s IMs M
NOMEM=NOMEM+1
G0 TO 11
13 IRO=INI-]
400 FORMAT (4E15.4)
nQ 49 IP=1.NOBO
IF (IRC.NE.NOB(IP)) GO YO 49
IK=NONO (TR0} *2-NOAB
RK{TKs TK)=BK (IKsIK)*10000000,*FA
49 CONTINUE
IF (IROLNE.1) GO TO 233
Do 232 IP=1+MCON
JK=MOR (TP) #2«MCOM
232 AK (UK JK) =K (JK» JK) #10000000 ,2F A
233 WRITE (K IRO=TCOLY2ICOLZs (IBKIT+J) s 1=y ICOLLY s J=1sTCOLT)
17 IF(INT=NORQ) 144144999
14 RFWINDK]
Do 24 I=1,JC0OLL
DN 24 J=1+1C0LZ
24 Re{I+J)=0.0
182 DN 15 TI=1+NOMEM
RFAD (K1YIZeNCoNALsNAZyALwAZ23SKAZ4IHeIM
IF {NAZ2) 15415.31
31 D0 35 1=14NAL
IMM=IM(D)
DO A5 J=14NAZ
RLLENLIN]
35 CALL TRAMPY (Al+TIsIZyNCySKAZvJs IMMy MM}
15 CANTINUE
WRITE (K3)IRO+ICOLL1+ICOLZ ((BK{I»J)sI=12TCOLL)sd=1eICOL2)
REWINNK]
bn 25 [=1.IC0L2
DN 25 J=1.1C0L2
25 AR (1+ ) =0.0
19 DN 16 IT=1+NOMEM
RFADN (K1)IZsNCoNALsNAZsALvAZ2ySKAZsTMs M
IF { NA2) 16416432
32 DN 36 I=1+NAZ
IMM=JM (1)
DA 36 J=1sNAZ
JMM=JM 1))
36 CALL TRAMPY (A23 1+ IZyNCoSKAZvJs TMMs IMM)
16 CANTINUE
RFWIND K1
ICOLLI=NNI®NONOUIND)
IF (INI.EQ.NORO} GO TO 70
TCOL2=NN1#NONOCINT+1)
G0 T0 71
70 IcoL2=1COL]
71 TCOUNT=INI
NI (INI) =0
NOMEM=0
IF(INT) 11411412
999 RFWIND K3
REWINDK1
REWINDK4S
RFTURN
END
CZZZZTE FRS NODETIN+NODEIN+NODEIN
SUBROUTINE MODETIN(NCARD)
DTMENSTION UNITS(4)sND(6)}+NOND(25) +N1(25)+TPG(10)+PIQL10)
DIMENSION X(25940)4Y(25+40) +vE114) sGNULL4) «DC(242)
15K (EBx6) s DI(G46)+AT(636) nAd(B6) 2AK{G16) +ALIG16) »SKAT(696) s
25KAI(696) 1SKAK (Gr6) s SKAL(G646) sAL(6364) s AR (G9bah) s SKAL(616eb)y
3 SKA2(6v6s4)

COMMON  K1aK2 » K3 vy K& + ID »+ NORO + NN1
CAMMON  UNITS + ND + NONO + N1 s IPQ s+ PIQ
COMMON X + ¥ v 2 + E + E1 + GNU
COMMON  GHNU1 + MEMNO 5 MEMTYP » IEGNU 4 IFSF » IFY
COMMON  IFJ » IFK v IFL » INI s JUNIT v INY
COMMON  JNJ + INK + JNK » INL » JNL v P1
COMMON P2 + P23 + P4 v PS5 » P6 v XJ
COMMON YK » XL s YL + DC + SK + DI
COMMON AT v AJ + AK s AL + SKAT » SKAJ
COMMON  SKAK » SKAL s Al v A2 + S5KAL * SKAZ
COMMON 12 + NC

WRITE (6+103)
103 FORMAT (1BHINODE COORDINATES//14H ROV NODE» 13X+ THX=COORD»
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1 13Xs 7HY=CONRD+ 13X+ THZ=COORD//1H )
RFAD(NCARD+10Q0 Y INONC(T) + T=1»NOROY
no 300 T=1.NORO
IF (NONO(T).GT.40) GO TO 200
300 nONTINUE
100 FNORMAT(2513)
no 1 T=1+NORCQ
JOE=NONO(T)
0n 1 J=1,J0E
1 RFAD(NCARDs Y01 IXATa ) aY(Ts )
101 FORMAT(3F10.2)
DA 2 T=1+NORQ
JOE=NONO(T)
DN 2 J=1,J0E
2 WPITE (65102)TedeX(Ted)aV(Isd
102 FORMAT(LH +16+17» 3F20.5)

60 TO 223
200 WRITE (6y2E1})
221 FORMAT (//25H INPUT ERROR TN NODFIN £7)
STOP

223 WRITE (64104}

104 FORMAT (13HIMEMBER DATA//
1S0HO M M 1 I T T 1 I I J 1 J 1 9 1 Js
ZU1XeZHP1a 11X 2HP25s 11X 2 2HP 34 L1 X9 2HP4 511X s 2HPS 11X+ 2HPE/
3S0H E EEF F F F F N NNINWNNN N

450H M M 6 5 I J K L I T 4 J K K L L/
51aH N T N Fr/
G11H o Y u
7 AH 23]
RFTURN

EnD
CZZZZIE FRS MEMBER'MEMBERsMEMBER

SUBROUTINE MEMBER (NCARD)

DYMENSION UNITS(4) yND(G) sNONC(25) yN1 (25) +IPQ(10)+PIRC10}
DIMENSTION X(25940) 2¥(2Ss40) vE1(4) sGNUL LAY #DCI242)

15K {6vbi) s DI(H46)2ATHE4E) sAI(Ea6)1AK(696) 1AL (646) 9SKATI(646)y
BSKAI(646) sSKAK(BrE) s SKAL (646) « AL (6ebrd) vAZ(61644) 1SKAL(Grhrd) s
A SKAZ(5+644)

COMMON  Kl.K2 o+ K3 . K& y ID + NORO s NNI1
COMMON  UNITS o ND + NONO 5 N1 s IPQ » PIQ
COMMON X » Y v Z « E » E1 * GNU
COMMON  GNUL » MEMNO » MEMTYP , IEGNU » IFSF v IFI
COMMON  IF.) v IFK s YFL s INT s UNT v INJ
CAMMON N v INK s JNK v INU s JNL y P2
COMMON P2 » P3 v P4 v PS + P& v XJ
COMMON YK + XL » YL » DC + 5K s DI
COMMON AT .« A) » AK v AL » SKAI  » SKAJ
COMMON  SKAK 4 SKAL » A v A2 v SKAL » SKAZ
COMMON T2 sy NC

RFAD (NCARD+100 IMEMNOsMEMTYF » TEGNU IFSF2 IF T2 IFJs IFK9 IFL»

TINT s JNIoINJ+ UNJ9 INK9 IJNKs INL2 JNL+FP13P2¢ P32 P4 P5+P6
100 FARMATII3+7I14B12+6E15.7)
WRITE (6e101)MEMNOSMEMTYP s TEGNUs TFSF4IFTaTF e IFKe IFLy INIsINIwINJs
1JINJ+ INKs INK» INL ¢ JNL3P1 4 P25 P3+P4sPS4PE
101 FORMAT (1H +I45151346F13.5)
RFTURN

END
CZZZZIE FRS TRANS.TRANS«TRANS
SUBROUTINE TRANS(A+BsHsN)
DIMENSTION A(MsM) ¢A{MsM}
DO 1 T=1sN
DO 1 J=lsN
1 A(T+0=BlJ+T)
RETURN

END
CZZZZIE FRS EIGEN+EIGEN+EIGEN
SURROUTINE EIGEN{AsBsVALUsNs+L M)
Ces «ROUTINE COMPUTES EIGENVALUES FROM A MATRIX OF INFLUENCE
Co e COEFFICENTS AND ALSO GENERATES THE EIGENVECTORS
NIMENSTION A(LsL)»B(LsL) +VALU(S0) +DIAG(S0) +SUPERD (4914
1 N(49) s VALL (50) +5(49)4C(49) +D(S0) » IND (50}
DIMENSION L(Z20)
C CALCULATE NORM OF MATRIX
ANORM2=0.0
DO 6 I=1sN
Do 6 J=1N
ANORM2=ANORMZ2+A (1 J)os2
ANORM=SQRT (ANORMZ2)
c GENERATE IDENTYITY MATRIX
9 IF (M) 10 4S5y 10
10 DO 40 I=l.N
12 D0 40 J=1sN
20 IF(I=J4) 35S, 26, 35
25 B(IsJ)=1.0
10 60 TO 40
35 B(I+J)=0.0
40 CONTINUE
[+ PFRFORM ROTATIONS TO REOUCE MATRIX TO JACORI FORM
45 IEXIT=1
50 NN=N-2

~N AW
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s
100
108
110
115
120
125
128
130
135
140
150
160

170
189
190
200
210
220
230

235
240
260
270
275
277
280
290
oo
310
320
330
335
340
345
50
355
In0
70
a0
390
395
400

410
420
425
430
440
450

460
465
470
480
490
520
525
530
S40
550
560
570
575
580
585

590
593
5585
600
610
615
620
621
az2
623
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IF (NN) B90s 170, 55

0n 160 I=1sNN

IT=1+2

Nn 160 J=T1IN

TI=A(I+141)

TP=A{I+J)

TF(T2)910+4160+210
T=SQRT(TL#%Z+T2R82)

cAs=TI/T

SIN=T2/T

DO 105 K=T4N
TR=COS*A (K T+1) +SIN*A (K ))
A{Ks JY=COSHA(Ks ) =SIN*A(KsT+]))
AKyT+12=T2

No 125 K=I4N
TA=COS*A(I+1+K)+SIN®A(JsK)
A{JeKI=COS*A(JaK)=SIN®A(T+]1.+K)
ArT+1.K)=T2

IF (M) 130+ 160+ 130

DO 150 K=1sN

TR=COS*B(K+T1+1) +SIN*B(KvJ)
B{K~J)=COS*B(Ks $) ~SIN®A(K-I+1)
AIKsT+1)=T2

CONTINUE

MNVE JACORT FORM ELEMENTS AND INITIALIZE EIGENVALUE BOUNDS

0n 200 I=1+N
DIAG(TI=A(I-])
VALU{T)=ANORM

VALL (T)==ANORM

DN 230 I=2+N
SUPERD(I=1)=A(I-1-1)
Q(I=1)=(SUPERD(T1-1))%=2
DFTERMINE SIGNS OF PRINCIPAL MINORS
TAU=0,0

1=1

MATCH=0

TA=0.0

Ti=1.0

nn 450 J=1+N
P=DIAG(J)-TAU

IF(T2) 200s 330, 300
IF(T1) 310+ 370+ 310
T=P*T1-Q(J-1) T2

GO TO 410

IF(T1) 335, 350« 350
Ti==1.0

T==P

GN To 4l0

T1=1.0

T=P

GO TO 410

IF{QtJ=11) 380s 350, 380
IF(T2) 400, 390+ 390

T==1.0
G0 TO 410
T=1.0

COUNT AGRFEMENTS IN STGN

IF(T1) 425y 4204 420

IF(T) 440s 430+ 430

IF(TY 4304 440y 440

MATCH=MATCH=1

TA=11

T1=T

ESTABLISH TIGHTER BOUNDS ON EIGENVALUES
DO 530 K=1sN

IF (K=MATCH) 470. 470, 520
TF(TAU=VALL (K)) S30y 530+ 480

VALL {(K)=TAU

GO TQ S30

IF(TAU=VALL(K)) 525+ 530, 530
VALU(K)Y=TAU

CONTINUE

IF(VALU(T) =VALL(I)~5,0E-B} 570+ 570+ 550
IF(VALU(IY) 560 580, S60

IF (ABS (VALL (T)/VALU{(I)-1.0)~5.0E-8} 570s 570y 580

T=1+}

IF(I=N) 540+ 540+ 590
TAUS (VALL(I)+VALU(I})} /2.0
6N TO 260

JACOBT EIGENVECTORS @Y ROTATIONAL TRIANGULARIZATION

IF (M) 593, 890, 593

IFXIT=2

DN 610 I=1+N

D0 610 J=1sN

AllI-J)=0.0

Do 850 I=1,N

IF (I=1) 625+ 625+ 621

IF (VALUCI=1)-VALU(T)=-5.0E=T) 730+ 730+ 622
IF (VALU(T=1)) 623+ 625» 623

IF (ABSC(VALUCT) /VALU(I-1)=1.0)=5.0E=7) 730y

730+ 625



625
628
630
635
640

650
660
670
680
690
700
710
720
725
730
735
740
750
760
770
780
190
200
805
810
820
a3o
840
850

AsS
860
865
a7o
BTS
Bag
aas
890
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cns=1.0
STN=0,0
DN 700 J=l.N

IF(J=1) 680» 580+ 640
T=5QRT(T1##2+T2482)
Cos=T1/7
SIN=T2/T
S5(J-11=51IN
CtJ=11=C0s
0(J=1)=T1+COS+T2%SIN
TI=(DTAG (L) =VALUCT) ) #*COS-BETA#SIN
TAP=SUPERD (.
BFTA=SUPERD (J) #C05
DINY=T1
Dn 725 J=1l+N

INDCJY=0
SMALLD=ANORM
DO TBO J=1aN

IF (IND(J)=1) 750. 780+ 78O
IF (ARS(SMALLD)-ABS(D(.J)))7B0+ 780+ 760
SMALLD=D ()}
NM=.
CONT INUE

IND(NN) =1

PRODS=1,0

IF (NN=1} 810+ 850s 810

DO B4O K=2eNN

IT=NN+]=K
A(TI+1-1)=C{II)*PRODS
PRODS==PRODS*S(IT)
A(1sT)=PRODS
FORM MATRIX PRODUCT OF ROTATION MATRIX WITH JACOBI YECTOR MATRIX
Dn 885 J=1.N
DO 865 K=1.N
UtK)=A(Ky D)
D0 885 I=1+N
A(I«J1=0.0
PO AA5 K=1«N
A(T+J)=B(TI+K)*U(KI+A(T )
RETURN
END

SUBROUTINE MATINS(AsNRaN1yEsNCsMl+DETERMy IDs INDEX)

CZZZIIE FRS MATINS+MATINS,MATINS

OAOOOOO0O0OOO000a00

non

2

(=]

[a Mz Ky)

&0
B0
as

100
105

Qo0

PIVOT METHOD
MATREX INVERSION WITH ACCOMPANYING SOLUTION OF MAP4
PIVQOT METHOD
FORTRAN 1V SINGLE PRECISION WITH ADJUSTABLE DIMENSION
DIMENSION A(NRasNR)}s BINRsNC)s INDEX(NR4+3)
N IS THE ORDER QF A
M IS THE NUMBER OF COLUMN VECTORS IN B{MAY BE 0}
DETERM WItL CONTAIN DETERMINANT ON EXIT
1D WILL BE SET BY ROUTINE TO 2 IF MATRIX A IS SINGULAR
1 IF INVERSION WAS SUCCESSFUL
A THE INPUT MATRIX WILL BE REPLACED BY A INVERSEE
2] THE COLUMN VECTORS WILL BE REPLACED BY CORRESPONDING
SOLUTION VECTORS
INDEX WORKING STORAGE ARRAY
IF IT IS DESIRED TO SCALE THE DETERMINANT CARD MAY BE
DELETED AND DETERM PRESET BEFORE ENTERING THE ROUTINE

ENUIVALENCE (TROWsJROW) s (ICOLUMsJCOLUN)» (AMAXy Tv SWAP)
DIMENSION A{NRsNR}s B(NRsNC)s INDEX(NR»1)

INITTALIZATION

N=N1

M=M1

DETERM= 1.0E-08
NO 20 J=1sN
INDEX(Js3) = 0
N0 550 I=1+N

SFARCH FOR PIVOT ELEMENT

AuAX = 0,0

Do 105 J=1.N

IF(INDEX(Js3)~1) 60y 105+ 60

DD 100 KxlaN

IF (INDEX(Ky3)=1) 80, 100s 715

IF t AMAX ~ABS (AlJ2K))) 85, 100s 100
IROW=)

ICOLUR =K

AMAX = ABS (A(JsK))

CONTINUE

CONTINUE

INDEX (ICOLUM»3) = INDEXCICOLUMs3) +1
INDEX{I+1)=IROW

INDEX{I+2}=FCOLUM

INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL
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IF (IROW=TCOLUM) 1405 310+ 140
140 DFTERM=-DETERM

No 200 L=1+N

SHAP=A (IROW.L)

A(IROWsSL)=A{ICOLUMYL)
200 A(TCOLUMsL ) =5WAR

IF(M) 310, 310+ 210
210 Nn 250 L=1+ M

SWAP=B (IROW»L)

BOIROWSL) =B (ICOLUMsL)
250 BICOLUMsL)=5SWAR

DIVIDE PIVOT ROW BY FPIVOT ELEMENT

[z Ns Nyl

310 PIVOT =A{TCOLUM» ICOLUM)
OF TERM=DETERM#*PIVOT

330 A(ICOLUMICOLUM)=1.0
N 3%0 L=]1+N

350 ACTCOLUMsL)=A(ICOLUMSL}/PIVOT
IF (M) 380, 380y 360

360 DN 370 L=leM

370 ACICOLUMsL)=B{ICOLUMML) /PTIVOT

RFDUCE NON-PIVOT ROWS

o0

380 00 550 L1=1aN
IF(L1=TCOLUM) 400+ 550s 400
400 T=A(LlsICOLUM)
AfLlsTCOLUMY=0.0
nn 450 L=1sN
450 A(L1s+L)=A{L1sL)=A(TCOLUMsL) =T
IF (M) 550+ 550, 460
460 DO S00 L=laM
500 B(LIsL)=B(LYL) =B (ICOLUMSL)»T
550 CONTINUE

INTERCHANGE COLUMNS

oo

No 710 I=1.N

L=N+1-1

IF (INDEX(La1)-INDEX(Ls2)) 630« 710+ 630
630 JROW=TNOEX({Ls1)

JOOLUM=INDEX (Le2)

DO 705 K=1sN

SWAP=A(K+.JROW)

A(K+ JROW) =A (K JCOLUM)

A{Ks JCOLUM)=SWAP
705 CONTINUE
710 CONTINUE

DO 730 K = 1.N

IF (INDEX{Ka3) =1) T15+720+715
720 CONTINUE
730 CONTINUE

m=1
810 RFTURN
ns in=g2

60 T4 810

FND
CZZZZIE FRS TEMPCOsTEMPCOTEMPCO
SURBROUTINE TEMPCO( NCvIZsSKAsXT9ZA)
DTMENSION SKA(6+6)2X1{6)2ZA (&)
Dn 2 I=1sNC
ZA(IY=0.0
Do 2 Jxll.1Z
2 ZATI=ZALT) +SKA (L D) #XT (D
RETURN
END
CZZZZIE FRS MULTRDsMULTRDsMULTRD
SUBROUTINE MULTRO(AAsIN»JNsSKA)
[ PREMULTIPLIES AA BY 5K THEN READS AA INTO Al OR A2 AND
c SkA INTO SKAl OR SKAZ
DIMENSION UNITS(4)4ND(6) sNONO(25) +N1(25)»TPQI10)9PIQI10)
DIMENSION X(2S5+40)»Y{25+40)+E1(4) sGNUL(4)+DC(2+2)
15K (6a6) s DI(696) sAT(E96) sAJ(646) 9sAK(O96) s ALI{EE)1SKAT(Ga6)
2SKAI(6+6) aSKAK(G96) vSKAL (626) ¢ AL(6r6ah) s A2 (60694) o SKAL(Grbiad)y
3 SKAZ(B46rk)
DIMENSION BK(0844+084)
DIMENSTION IM(4) 4 M(4)
DIMENSION AA(646) 25KALG6)
K3 K&

COMMON  K1sKZ2 o L] » 10 + NORO + NN1
COMMON  UNITS + ND » NONO » NI v IPQ s+ PIQ
COMMON X s Y 2 + E » El + GNU
COMMON  GNU1 + MEMNO s MEMTYP » IEGNU v IFSF v IFI
COMMON  TF.) + IFK + IFL » INI » JINT + INJ
COMMON  JUNJ s INK * JNK v INL v JNL v P1
COMMON P2 » P2 + Ph » PS5 + P6 s XJ
COMMON YK v XL v YL » DC s 5K + DI
COMMON AT » AJ v AK + AL s SKAI + SKAJ
COMMON  SKAK + SKAL » Al + A2 » SKAL v SKA2
COMMON 17 + NC + XK » NOMEM » TCOUNT » BK
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COMMON  IM « JM v+ Nal + NAZ
0n 1 I=1417
00 1 J=1.NC
SKA(T. 20,0
Dn 1 K=1.12

1 SKAIT+J)=SKA(Te ) +SKIT+K) =AM(K )
JI=NNL® (IN=-1)
TF{IN=INT) 29223
2 NAL=NALl+]
IM{NAY)=JT
CALL. READTN(AAsAl+IZyNCaNAL)
CALL READINI(SKASSKAL»IZaNCaNAYL)
GO TO 4
3 NAZ=NAZ+]
JMINAZ)Y=J1
CALL READIN(AAsAZs1ZyNCoNA2)
CALL READTN(SKA»SKAZsIZsNCyNA2)
4 RFTURN
Enp
C2Z2ZIE FRS READIN+READINIREADIN
SUBROUTINE READIN(AIBsIZsNCaK)
[ REANS MATRIX A INTO LAYER K OF MATRIX B
DTMENSTON A(&e8)»B{6sbad)
Do 1 I=1+12
0N 1 J=1sNC
BiledeK)=A(Ts.))
RFTURN
EnD
C2ZZZIE FRS TRAMPY+TRAMPY,TRAMPY
SUBROUTINE TRAMPY (AsKA» IZ+NCySKAYKB TMMy JMM)
DIMENSION A(646+6) »SiKA{69614) 9K (84484) s DUMMY (3069)
COMMON DUMMY +BK
DO 1 I=1eNC
Dn 1 J=1sNC
DN 1 K=1a12
TRK=IMM+Y
JAK=JMM+ )
1 RK{IAKsJBK)=BK (TRK+.JOK) ¢A(KsT+KA) ¥SKA(K+ I+ KB)
RETURN

-

END

CZZZZIE FRS DIRCOSsRIDCOSsRIDCOS
SUBROUTINE DIRCOS

[ DTRECTION COSINE SUBROUTINE FOR PLATE
DTMENSION UNITS{4) +ND(6) ¢+NUNO(25) 'NI(25)+IPQU10}+PIQ(10)
DIMENSTION X(2540)+Y(25440) 2EL{4) +CGNUL (4)4DC(2+2) »
15K {606) 0 DI(EeB) 2 AI{646) 9AI(646) yAK(E36) »AL(696) +SKAT(6e6)
2SKAJ(606) 1 SKAK(696) 9 SKALIG46) s AL (64644) A2 (69694) 9SKAL (G26ad) s
3 SKAZU62644)

COMMON  K14K2 + K3 y K& » Ip s NCRO  + NND
CNMMON  UNITS  » ND » NONO s N1 » IPQ » PIQ
COMMON X Y s Z + E s E1 + GNU
COMMON  GNU1 » MEMNO + MEMTYP + JEGNU ¢ IFSF + IFI
COMMON  TFJ « IFK s TFL s INI + JNI v INJ
COMMON  UNJ v INK s JINK s INL s JNL s PY
COMMON P2 « P3 + P4 + PS s PE » XJ
COMMON YK v KL s YL v DC s 5K + DI
COMMON Al + AJ s AK s AL s SKAI  « SKAJ
CNMMON  SKAK  « SKAL v Al + A2 » SKAl + SKAZ
COMMON 12 » NC r XK

INE=INT

JNI=JNI

INJ=INJ

INJ=IND

INK=INK

JNK=NK

X1=XCINJs JNJ) =X (INT2JNT)
XP=Y (INJa JNJ) =Y (INI# UNI)
RI=X{INKs JNK) =X (INI+INT)
R2=Y {TNKy JNK) =Y L INT 4 UNT?
XI=SORT (X1 #X1+X2%X2)
DCtla1)=xX1/XJ
DC()+2)=X2/XJ
DC{241)==DC(1»2)
DE{Z+21=DC(1s))
XK=RI#OC(1+1)+R2#0C(1 42}
YK=R1#DC(241) +R2#DC(2,2)
RETURN
END
CZ2ZZIE FRS MEM1sMEM1+MEM1
SUBROUTINE MEM1
[ TRIANGULAR PLATE SUBMATRIX SUBROUTINE
DIMENSTON UNTTS(4) sND (6 «NONQ(25) 4NL (25) + IPQIL0) +PTQI10)
DTMENSTON X{25+40)+Y(25e40)»EL(4) vGNUL (4)+DCL292)
15K (6v6)s DICEIG)I+AT{E46) sAI(696) sAK(G96) ¢ALL(E¥6) #SKAT(696) s
25KAJ(E96) sSKAK(646) 9 SKAL(E+6) AL (51694) v A2 (63694} 9SKAL(69694)
3 SKA2(6+644) R
DIMENSTON BK{(0B4+084) s TM(4) s MI4) vZAT(6) 2ZAI(H) 2+ ZAK(6) o ZAL(6) ¢
1 xIt&)
COMMON  K1yK2 o+ K3 v K& v ID » NORO s+ NN1
COMMON  UNITS + ND s NONO + M1 s IPQ v PIO
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Z
MEMTYR
IFL

CAMMON X
COMMON  GNU1
COMMON  TFJ
CAMMON N
COMMON P2
CAMMON YK
COMMON AT
CAMMON  SKAK
CNMMGN  IZ
CNMMON M
COMMON  ZAK
CaLL DIRCOS
Ca={1.0~GNU} /2.0
CR=F#2]/(2,0%(],0-GNU*GNU) #X I8YK)}
SKI1+1)=CR* (YK*YK+CA#XK*XK)
SK(1+2)==CR*CA®X J*XK
SK(143)=CB*GNU*XJYK
SK(2s1)=5K(12)

SK(2+2) =CRECARXIEX]

SK(Z2+3)=0.0

SK(As1)=5K(1s D)

SK(3+42)=0.0

SK{343)=CA*X X

CA=YK/XJ

E1
IFSF
JNT
JNK JNL
pa P&

. . GNU
y .
. ,
. ,
. .
YL r DC + SK
. .
. B
D .
’ .
B B

IFI
INJ
23]
XJ
D¥
SKAJ
SKAZ2
RK
ZAay

AK SKAT
Al SKAl
XK ICOUNT
NAL ZA1
ITEMP X1

PR R I
>
~
e
I R

1.6
DA 9 J =16
AT(I+J)=0.
AN(Tsd) = 0.0
9 AK(I+J) = 0.0
DN 1 12143
AT(lsT)==DC(1a1])
AJ(1.T)=DC(l. 1)
AK{1+1)=0.0
AT{Z2s1)==DC(1+1)-CA®DC (221
AJ(2+T)=CAXDC(Z2W 1)
AK(Z211=DC(1+ D)
AT(IyTI=CC*OC(2+]}
AJ(3.1)==CR*DC{2. 1)
AK [, 1)=DC(241)
IFINN1=3) 445.5
NC=NN]
G0 TO &
Ne=3
CALL MULTRD(AT+INI+INI+SKAT)
CALL MULTRD(AJ+ INJv INJS2SKADY
CALL MULTRD(AKs INK+ JNK«SKAK)
IF(TFSF) 343.2
2 Ca=E/(1.0-GNU*GNU}
CR=E/((1.0+GNU)®(2,0%YK))
DT(1+1)=CA/X)
DT(1+2)=0.0
DT (123)=CA*GNU/YK
DY {2+ 1)=CA*GNU/X Y
DT(2+2)=0.0
DT(2+3)=CA/YK
DT (3a))==CRRXK/XD
DT (3+2)=CB
DT{3+3)=0,0
DO T I=1+3
NN 7 J=1.3
SKAL(IvJ)=SK(Iv.))
IFCITEMP)Y B84B.10
XT(1)=XJ*ALFHA
XT(2)=2XK*ALPHA
XT(3)=YK®ALPHA
CALL TEMPCO( NCsTZ+SKAT+XI+ZAT)
CALL TEMRCO( NCsIZsSKAJ+XI»ZA))
CaLlL TEMPCO( NC+TZ+SKAKs XT ¥ ZAK)
B RFTURN
END
CZZZZIE FRS MEM2»MEM2,MEM2
SIBROUTINE MEMZ
[ QUADRILATERAL FPLATE SUBMATRIX SUBROUTINE
DIMENSTON F(6+6) s INDEX{6+3)
DIMENSTION UNITS(4)sND{(6)sNONO(25) sNLI25)+TIPQ{10}+PIQ(10)
DYMENSION X(25540) sY(25+4015E1(4) sGNUL(4) »DCI2+2)»
15K (6+6)s DI(G646) sAI(635) 2AN(646) sAK{G+6) +AL(6+6) 2SKAT (646D«
2SKAJ(E26) sSKAK (6e6) sSKAL{636) sAL{61694) 9A2(626+4) 25KAL(626ak) s
3 SKAZ(Eeb4)
DIMENSTON RAK{0842084)9TM{4) e JM(4) s ZAT(E) 2 ZA(6) +ZAK{6) 2 ZAL () »
1 XI{6)

-

oo Ed

< W~

COMMON  Kl+KZ + K3 » K4 +» ID » NORO s NN1
COMMON  UNITS + ND » NONO 5 N1 s IPQ s PIOQ
COMMON X + Y + Z » E s E1 + GND
COMMON  GNU1 s+ MEMNO » MEMTYP , TEGNL » IFSF s IFX
COMMON  IFJ + IFK v IFL + INT + JNI + INJ
COMMON N + INK * JNK + INL s JNL « P1
COMMON P2 s P3 v P4 « PS s P& » XJ
COMMON YK « AL » YL » DC * 5K » DI



37

CoMMON - AT + AY » AK + AL v SKAJ + SKAY
COMMON  SKAK v SKAL » Al + A2 + SKal v SKAZ
CoMMON  TZ + NC v XK * NOMEM + TCOUNT s BK
CNMMON  IM r M + NAL v NAZ v ZAJ v ZAJ
COMMON  ZAK + Z2al + ITEMP » ALPHA + XI

CaLl DIRCOS

TMI=TNE

JNT=JNT

TNL=TNL

JNL=JNL

XXL=X (TNL e JNL) =X CINT 9 JNT)
YYL=Y (INLsJINL) =Y (INI, NI}
XL=2XXL*DC(1+1)+YYL2DC(1+2)
YUSXXL*NC (22 1) +YYL*DC(242)
Filal)=XJ

Fils2 =0

Fils3)==GNU*XJ

=L S#XIHF (143)

Fl2«2)=XKR2YK=,58XJ*YK
Fi2+3)==6GNU*XK

F(Z2ed #SHELGNUSXKa XK+ YKEYK)
F{2s5 «0#(1.0+GNU)*YK
F(3s1)==GNU=YK
Fl3a2)=.58 (XK#X J=XK#XK=GNUFYK*YK)

LeYL=5#X ey
GNU#XL
S (GNU*XL¥XL+YL*YL)
Fla,5)=2.0%(1.0+GNU)*YL
GNU®YL
Se(XL*XJ=XL*XL-GNU*TYL YD)
F(Se3)=YL
FtSed)=XLAYL
F(5+5)=0.0
CALL MATINS({Fs6s5+D]96204DD+Ms INDEX)
IF(M=1) 13+13+12
12 WRITE (6,100)MEMNQ
100 FNRMAT(3]1H SOMETHING WRONG WITH MEMBER »IS+12H TOUGH LUCK)
STOP
13 BA=XL
Ha=YL
BR=XL-XJ
HR=YL
AC=XL=XK
HCSYL=-YK
Bh=XK
HP=YL=-YK
BF=XK
HF =YK

xRA=X| ~BR/3.0
YRB=HB/3,0
XAC=XK+3C/3.0
YRC=YL-HC/3.0
ARD=.5#XK
YRD=YK=.5%HD
«0

AF=,5SsQE*HE
A=AA=AB-AC~=AD=~AE
XM=AA+YBA=AB*YBE=~ACRYRC-AD*YBD~AE*YBE
YM=AA#XBA-AB#XBE~AC*XRC-AD*XBD=AE*XBE
XTA=AA®HA4HA /3.0

X1B=AB¥* (HB*HB/18,04YBB*YBB)
C®(HC®HC/18,0+YBCH*YBC)
D#* {HD#HD/12,0+YRD*YRAD)
E=(HE#HE/12,0+YBE®YBE)
X0=XIA-XIA-XIC=XID=XIE
YTA=AA*DA®BA/3,0
YIB=AR*(GB*@B/13.0+XBE*XER)
YTC=AC* (BC#BC/18,0+XBC*XBC)
YID=AD® (BO*R0D/12.0+XBD*XBO)
YYE=AE® (RE®BE/18,0+XBE*XBE)
YTI=YIA=YIB=YIC-YID~YIE
AJ(1+1)=AA*XBASYRA

BJ=AB* (AB/18.0+XBB*YBB)

L= (AC/18,0+XBC*YBC)
DaxB0=YRE0

E* (AE/18.0+XBE*YBE}
XYJ=AJ{1e¢1)=BJ-CI-DJ-E.)
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ca=Exp]

CA=~CA*GNU

DY¢la1)=CAxA

DI{122)=CA®XM

NT(1a3)=Ch%A

DT (1s4)=CB2YM

DY {1+5)=0.0

DT(2+2)=CA%XD

DT(2+3)=CB*XM

DI (2+4)=CRA*XY)

NT(2+5)1=0.0

DT(3+)=DI(1ls1}

DY (3pt)=CAsYM

DT{3+5)=0.0

DT (4ed)=CA*Y]

DT {4+5)=0u.0

DI(S+5)=CA#2,0%(1.0+GNU) #A

NN 2 12245

JNE=T=1

DD 3 J=1sJOE

DICT-N=DT{Jd.T)

DR 9 T=145

DN 9 J=1s5

AT(I+J)}=0.0

NN 9 K=145

ATCIvJ)=AT{TI s ) +DI(I+K)*F (KsJ)

DA 10 I=1.5

D0 10 J=1+5

SK(IvJ)=0,0

DO 10 K=1.5

SK{IvJISSKATs N +F (K2 T)RAT LKD)

CaA=YK/XJ

CR=XK/XJ=1.0

Ce=YL/XJ

Ch=Xp /XJ=1,0

CFr==XK/XJ

CF==XL/XJ

IF(NN1I=-3) 1441515

14 Nr=NK1
Gn TO 16

15 NC=3

16 D0 17 1
bn 17 J
AT(I+J)
AJ(T+ )
AK(Ts) 0.0

17 AL(T+4) 0.0
Da 5 J=14NC
AT(1+ )==DC(1s))
AT(220)==DC(1+J)-CA®DC(2y .4}
AT{3,J)=CB*DC(2s+.)
AT (44 ))2=DC(1sJ)=CCRDCL24J)
AT{SyJ)=CD*#DC(2s.0)
AJ(ls)=DCILled)
AJ(2sJ)=CA®DC{24))
AJ(3:J)=CE=DC(2s.0}
AJ(4eJ)=CCHDCI2, )
AJ{Se )=CFRDCI2s.))
AK{2+.J)=DC(1s+0)
AK(3+31=0DC{2sJ)
AL (4e )=DC(1s )

S AL (5+.0)=DC{Z24+.0)

CALL MULTRD(AT» INIvJINI»SKAT)

CALL MULTRO(AJs INJy JNJs5KASY

CaLL MULTRD(AK s TNK s JNKySKAK)

CALL MULTRD (AL s INL s JNL+SKAL)

IF(ITEMP) 15,19,20

XT{1)=XJ®ALPHA

XT(2)=XK*ALFHA

XT{3)=YK®ALPHA

XT{4)=XL=ALPHA

XT{SY=YL#*ALPHA

W

o0

=]

1

146
116
0.0
0.0

2

=

CALL TEMPCO( NC+IZ2SKAI+XI+ZAT)
CALL TEMPCO! NCsTZ+SKAJsXEeZA0)
CaLL TEMPCO( NCy IZ+SKAK+ XTI+ ZAK)
CALL TEMPCODL NCyIZ+SKALXTeZAL)

1% CONTINUE
IF(IFSF) 84847
7 DO 6 I=145
D0 6 J=1.5
SKAL(T+J)=5K(1s))
6 DI(I+I=E*F{Ts0)
8 RFTURN
i END
CZZZZIE FRS MEMSyMEMS.MEMS
. SUBRQUTINE MEMS . ._

C PIN=ENDED BAR SUBMATRIX SUBROUTINE Pl=BAR CROSS SECTION AREA
DTMENSION UNITS (41 «ND(A) sNONO(25) «N1(25)«IPG(10),PIQ(10)
DIMENSION X{25+40) +Y (25+40) +E1(4)3GNUL (4)sDC(242)

1SK(6e6)s DI(6sAY2AT(H46) 1AI(E16) 2sAK(696) 1AL (626) 9SKAT(646)



39

ASKAJ(E96) aSKAK (6961 vy SKALIGG) +Al (6ebea) s A2Z{640+4)+SKAL{GOrh)
3 SKA2(6v64)

DTMENSION BK(0B45084) s TM(G) s IM(4) s ZAT(E) s ZAJ(6) s ZAK(E) yZAL(6) w
1 xT(&)

COMMON  KlsK2
COMMON  UNITS
COMMON X
COMMON  GNU1
CnMManN TFJ TFK IFL INI
COMMON  UNJ INK JINK INL

v K3 ' v
’ v .
L] L] *
. v +
A . *
L] * L
CHRMMON P2 4+ P3 12 P& s PS
* * A
v * v
. ’ .
L] ’ ’
. [} .
’

N
Y
MEMNO

Ka
NONO
Z

NORO
PG
£l

NN1
PIOQ
GNU
IFSF 1FT
JNT INJ

.
v
.
.
v
JNL s Pl
.
.
+
.
»
’

n
N
E

MEMTYP TEGNU

P& 1y
5K o3 {
SKAT SKAJ
SKAL SKAZ
TCOUNT BK
ZAY ZAd
X1

COMMON YK AL YL ol
CoMMON - AT AJ AK AL
COMMON  SKAK SKAL Al A2
COMMON T2 NC XK NOMEM
CAMMON  TM Im NAl NAZ
COMMON  ZAK » ZAL » ITEMP ALPHA
XKI=X(INJs SN =X (INT+ IND)
¥2=Y CINI« NS =Y (TNI s INT)
XJ=SORT (X1aX]+X2#X2)
DC(l+1)=X1/XD
DC(1+2)=X2/X)
NC(241)}==DC(1+2)
NC(2.2Y=NCIl141)
3 SKkK=P1%E /XJ
SKAL{141)=5KK
IT=NNI*(JN]I=1)
T.J=NN1#(INJI=1)
IF(NN1=3) 4455
Ne=NN1
GN TO 6
5 Nr=3
6 DN 12 T=146
DN 12 J=1+NN1
AT (T+401=20.0
AJ (T+J)=0.0
SKAT(T+))=0.0
12 SKAJ(T+J)=0.0
Dn 9 JJ=1sNC
A1 {lsdJs1)==DC(1aJN)
SKAL(1sJJSe])==DC{1.4J) *SKK
AT(1sd0)==DC{1sd)
SKAT(1sJJI=SKALL»LJe1)
Nal=1
IM(Ly=11
TF(INJ=INT) 7578
T A1(1sdde2)=NC(1aaN)
SKAL(1aJJs2)=SKKEDC(14d0)
Nal=?
M{2)=1J
AJ(LsJd¥=DC (140N
SKAJ(Y+ JJ)=SKAL(1sJJs2)
GO TO 9
8 A2(1+J0+1)=DC(1aIN)
SKAZ{14+JJs1)=SKK*#OC(1+JD)
Na2=1
M =14
AJ{1+J ) =DC(1+. )0}
SKAJ{1sJJ)=SKAZ(1sJIs]1)
9 CONTINUE
IF(IFSF) 11411410
10 DT(la1)=P1
11 IF(ITFMP) 13.13,15
15 XI(1)=XJ®ALPHA
CaLL TEMPCOC NCeIZwSKAT9XTaZAI)
CALL TEMPCO( NCsIZ»SKAJsXIaZAd)
13 RFTURN
END
CZZZZIE FRS SHIPZ+SHIPZ24SHIP2
SUBROUTINE SHIPZ2({SPRINGL+MOR)

R R R

>

CsHIP2
.C MATRIX TRIANGULARIZATION
DIMENSTON UNTTS(4) +ND(6) s NONO(2S) sN1 (25} +IFPQR(10) »PIQ(10Y»
1 TNDEX(084+3)
DIMENSTION BK(B4yB84) sBK2(D4+84) +BTEMP (B4)

COMMON  K1,K2 o+ K3 s Kb » 1D + NORO + NN}
COMMON  UNITS  » NO » NONO » N1 » IPQ v PIG
COMMON  BKZ

COMMON/ INFLUZAF (S50+50) +ETG(50) +DY (50) +NFILE+NF +LNOD(100)
1 +LROW(100)sDX(50) +MF
COMMON/SAFE/ BK
COMMON/SHIP/NOLOLNOL100) s SFX (1007 +SFY(100)+PHI(100)
RFWINDK3
REWINDK1
READ(KI) TRO2YICOLL+ICOLZs ((BKII+)5I=15ICOLYY s J=1s1CO0LY)
400 FORMAT (4E15.4)
DO 35 TI1=1.NORO
IF (MOR.EQ.0) GO TO 79
D0 74 IK=1sNOLO
AN=PHI (1K)



74
79

38
111
121

36

40

43

44

51

S0

35
a9

40

TF (T1.NF,LROW(IK)) GO TO 74
JI=LNOD (IK) ¥2=1
J2=J1+1
A=COS (AN) #SFX(IK)=SIN(AN) #5FY (TK)
A=STIN(AN) #SFX (1K) +COS AN} #GFY (1K)
RAK(JYaJ1Y=BK(J1sJ1) +ASSPRING
BK (J24J21=BK(J2+J2) +B¥SPRING
rONT INUE
nn=0.
CALL MATINS(BK»B4+ICOL1+BK2484500+00+Ms INDEX)
GN TO (36+3R) M
WRITE (6+111)1IR0D
FARMAT (1HO« 1 THSINGULAR IN ROW  +13s1aH TOUGH LUCK)
WRITF (6+121) IT«DD
FORMAT (9H ROW NO =+ T10410H DNETERM =, E20,5)
STOP
WRTTE (K11 IRO+ECOLYSTCOL2s ((AK(TvJ)¢I=1e1COL1) v J=1+ICOLY)
IF(IT~NORO) 40s39-39
READ (K3)TRO+ICOLLsICOL24 ((BKE(I+J)2I=14ICOL1}24=151COL2)
WRTTE (K1) IRO+ICOL1+ICOLZe ((BKZ(TaJrsT=1+ICOL1)vJ=14ICOL2)
PN 44 J=1.1COLL
D a3 K=141C0L2
BTEMP (K)=0.0
DN 43 I=1+1COLY
ATEMP (K) =ATEMP (K) +RBK (19 J) #BKZ (19K}
0n 44 I=leICOLZ
Ak (T+ I =BTEMP(T)
WRITF (K1) IROICOL s ICOL2y ((BK(IsJ)aI=1-1IC0OL2) »J=11COLY)
No 50 K=1.1C0L2
b 51 I=lsICoL2
BTEMP(I1=0.0
0n 51 J=1.1I€0L1
BTEMP (I)=RTEMP (1) +BK (] +J) #BK2 (J4K)
nn 50 T=1sICOL2
RK2(Tex)=RTEMP(])
READ(K3) TRO» TCOLL» ICOL2# ( (BK(I9J) o I=1+1COLY) »J=1w1COLY)
On 35 I=l.1cCOLY
Dn 35 J=15ICOL1
BK(IsJI=BK(T¢ ) =BK2{IrJ)}
REWTNDK1
RFWINDK3I
RFTURN
END

CZZIZZIE FRS SHIP3+SHIP3WSHIPY

CSHIP3
[

c

110

400

42
41

45

a6
49

SUBROUTINE SHIF3

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

DIMENSION RK(084+084) s VTEMP(R4s1)

DIMENSION UNITS(4) +ND (&) +NONO(25) sN1(25)+IPQ(10)+PTQC10)
DTMENSION R(2100)

COMMON  K1sK2 « K3 » K4 « IO » NORO + NNI-
CNMMON  UNITS  + ND + NONO + N1 » IPQ » PIQ
COMMON  NUMFO s R

COMMON/SAFE/BK

WRITE (6+110) Kle+KZ24KIeK4

FORMAT(10110)
REWINDK]

CALL FORCIN

NUMFO=]
JOE=NORO-1
KKK=0

FORMAT (4E1S44)

Dn 41 11=1sJ0E

RFAD (K1) IRO

READ (K1) IRD

RFAD(K1) IR0 TCOLL»TCOLZs ( (BK(T2J)»1=141COL2) s J=19+1COLY)
bn 42 I=1.1COLZ

TTK=KKK+ICOL1+I

DO 42 K=14NUMFD

Bo 42 J=1»1COLY

TKK=KKK+.}
R(IIK)=R(IIK)=BK (1+J) #R(IKK)
KKK=KKK+TCOLL

DN 47 II=1.NORO

READ (K1) IR0y ICOLL# ICOLZe ((BK (T4 )+ T=141COL1)+Jx141COLYLY
On 45 I=1,1C0L1

DO 45 K=1eNUMFO

VTEMP (14K)=0,0

DO 45 J=1.1C0L1

1KK=KKK+J

VTEMP (1K) =VTEMP (14K} +BK {1+.4) #*R(IKK)
Dn 46 T=1.1C0L1

TKK=KKK+1

Do 46 J=19NUMFO

ROIKK)=VTEMP (Is.0)

IF (I1-NORO)  49454,54

BACKSPACEKL

BACKSPACEK1

BACKSPACEK]
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RFAD (KY}YIROLICOL1-ICOLZs ({RK(T+J}sI=1+1COL1) »U=1sTCOLEY
BACKSPACE K1

AACKSPACEK1

K¥K=KKK=ICOL1

Do 47 I=1-1C0L1

IKK=KKK+1

DO 47 K=1aNUMFO

DN 47 J=1,1C0L2

47 ROIKKISR(TKK) =BK (14J) #VTEMP (J4K)
S4 RFWINDK]

WRITE (6+400) (R(T)yI=1yIKK)
RFTURN

FND
CZZ27ZIE FRS SHIP4sSHIP4»SHIPA

110

SURROUTINE SHIP4

OIMENSION JACK(25+40) +FORCE{(254+4042)

DTMENSTON UNTTS(4) «ND(6) «NONG(25) «N1(25) 2 IPQ(10)sPI0(10)
DTMENSION V(Z2100)sUU(&) +QQ(6) sAT(626) vAI6E16) 2 AK(G26) 4 AL {G6) s
1SKAT(FRsh) 2 SKAI(H61 pSKAK(H46) +SKAL(6+6) 20T (696)

DIMENSION VTEE(6+3)

COMMON  KlsK2 o+ K3 » K& + ID + NORO + NN1
COMMON  UNITS ¢ ND v NONO s N1 » IPQ » PIOQ
COMMON  NUMFO v s KK v KKK » IIT v 1Z
CoMMON UL « QQ s+ MEMNO s MEMTYP » INI v JNT
CAMMON  INJ + JNY » INK v JNK + INL v JNL
COMMON  TFSF + IFI » IFJ « IFK » IFL v Al
CoMmOnN - AL + AK + AL » SKAI v SKA) v 5KAK
CNMMON  SKAL s+ DI + VTEE

COMMON/SAFE/JACKSFORCE
WoITE (64110)1ID
FORMAT{27H]IRESULTS FOR FRORLEM NUMRER»18)
REWINDK3
RFWINDK]
DO 60 TTI=1+NUMFOQ
WRITE (64 100)UNITS(I) +UNITSI2)SUNITS(3)2UNITS (4)

100 FNRMAT(20HIMEMBER STRESSES IN +2A6+14H PER SQUARE  »2A6//

10

22

20
a1

25

11724 LOAD SYSTEM ROW MEMBER TYPE AND NUMEER X=5TRESS
2Y-STRESS SHEAR STRESS 157 PRINC STR 2ND PRINC STR ANGLE 15T P
IRTNC/44X+14H(TRIANG FLATE) 458X+ 16HSTRESS TO X-AXIS//48X%s
HAHX=STRESS y6X s THX=GRAD +7X+8HY=STRESS+6X+ THY-GRAD +5X»
S12HSHEAR STRESS/46X» 12HIQUAD PLATE) / /48Xy BHX-STRESS/S0X+SHIBARY //)
REWINDKS
KKK=NN1#NONO (1)
Krk=0
DA 2 I=14NORO
JOE=NONO(T)
On 2 J=1+J0E
JACK(T+d)=0
DN 2 KxleNN1
FORCE (TsJsK) =040
Do 59 II=1.NORO
JOE=N1(IT)
IF (JOE) 23+23+22
On S8 JJ=1+J0E
RFAD (K4)}MEMNOsMEMTYPy INT o JNT v INJS» INJs INK o INKa TNL s INL« TFSF2 IF T2 IF
1 TFKeTFLsATsA v AK 2 AL s SKAT ¢ SKKA J2 SKAKaSKALSDI
IF(IRG(1)) 31431.30
RFAD (K3 VTEE
CONT INUE
I1Z=ND(MEMTYP)
GN TO (645+3+B2B) +MEMTYP
CALL MEMB1
G0 10 20
CALL MEMB2
Gn TO 20
CaLL MEMBS
IF (IFSF=2) 10,10.58
IF (IFI) 12+12.11
CALL SRIS(AT+QQ+INI+ INT+TIZ+NNL)
IF(IFJ) l4el4ell
CaLL SRIS(AJ+QQINJs UNJ»TZsNN1)
IF(IFK) 16416415
CALL SRIS(AKsQO«INKs IJNKsIZ4NNY)
IF(IFL) S8:58,17
CALL SRIS(AL+QQsINLsJNL#IZ+NNY)
CONTINUE
CANTINUE
KK=KKK )
KKK=KKK+NN1®NONO(TT+1)
WRITE (Gs101)UNITS{L) +UNITS(2)+UNITS(1) sUNITS(2)2UNITS(3) vUNITS(4)
FORMAT (33H1CUT NODE FORCES AND MOMENTS IN  +2A6aTH AND  »4A6//
12AH LOAD SYSTEM ROW NODE s 9X ¢ THX=FORCE » TX o THY ~FORCE v 7X »
2THZ=FORCE s 9X 2 SHX=MOM s 9X s SHY=MOM+ I 9 SHZ=MOM// /)
RFWINDK4
REWINNKS
00 24 I=1sNORQ
JOE=NONQLT)
DO 24 J=1s.JOE
TF{JACK(TsJV) 24424425
WRITE (6+4102)YITTvJds (FORCE{L+JoK) 4Kz oNNI)



102
24
26

103

lo4
27
60

72727

227

—

M

ZIZ7

Z72Z

-

10
11

42

FNRMAT(1H +319+3X26E14.60)

CONTINUE

Ixk=1

IKK=NN]

WRITF (69103JUNTTS(I)-UNITS(4)

FORMAT (23HINODE DISPLACEMENTS TN +2A6+13H AND RADIANS//
127H LDAD SYSTEM ROW NODE s 10X+ THX=DISP »7Xe THY=DISP »7Xs
2THZ=DISP »4X+10HX-ROTATIONs4X,10HY-ROTATION+4X+10HZ=-ROTATION/ /)

NN ?7 T=1sNORO

IN=NONO(T)

bn 27 11=1.IN

WRTTE (641042111111 (V(IV)sIV=IKsIKK)

FARMAT (1H +I8+219+3Xs6F14.6)

IK=IK+NN1

TKK=IKK+NN1

CONTINUE

RFTURN

FuD
IE FRS SR&4A+SR4A.SR4A

SUBROUTINE SR4A(AsMaNaBC)

SP4A MATRIX MULTIPLICATION SHIP &

DIMENSION A{6+6)4B(6)2C(&)

DN 1 T=1.M

C(I)=0.0

D0 1 J=lsN

cthi=Cc(h+alI, )= (D)

RF TURN

EMD
IE FRS SR14y5R14+5R14

SUBROUTINE SRI4(KKyNe JNsATJKsOUs TTTaKKKs TINs IJK)

SR14 BRANCH DISPLACEMENTS OR FORCES SHIP 4

DTMENSION V(2100)+sATIK (6163 2QUIG) sW(6)

NIMENSION UNITS(4)sND{6) +NONO(23) +N1(25)+IFPQI10)FIQ(10)
COMMON Kl 9K2yK3yKéds IDsNOROsNNLsUNITSsND«NONOsN1, IPQGPIO
COMMON NUMFO.V

IF (TJK=TIIN) 3e¢3sa

TN=KK+NN1#®(IN=1)

G0 T S

TN=KKK+NN1*(JIN=1)

Dn 1 I=lstND

17=10+1

wih=v(ID

nn 2 I=1sN

DO 2 J=1lw+NN1

QDY =QUIT) *ATIK(T+ J) *W (D

RFTURN

END
IE  FRY 5R1S:5R15+5R15

SURROUTINE SRIS(ATJK-QQaTIsJTaNsNNT)

§R15 NODE FORCES SHIP 4

DIMENSTON ATJK(6+6)200(6) sFORCE(25+40+2) 2 JACK(25440)

COMMON/SAFE/JACK »FORCE

NO 1 J=1sNN1

no 1 T=1«N

FORCE(ITaJl9 ) =FORCE(IT+JIs N =ATIK (I ) *0Q(1)

JACK(IEsJIN=1

RFTURN

END
IF FRS MEMR1+sMEMB1sMEMB1

SUBROUTINE MEMBY

BRANMCH DISPLACEMENTS AND STRESSES FOR TRIANG PLATE SHIP &

DIMENSION STRESS (&)

DYMENSTON UNITS{4)sND{6) sNONO(25) aN1(25)»IPQL10),PIQ (10}

DIMENSION V(21001 sUU(61+0Q(6) sAT(636) +AI(626)2AKI{B16) 1AL (696) s
1SKAT{646) 9SKAJ(626) »SKAK(&96) 3 SKAL {6462 4DT(646)

DIMENSION VTEE(6s3)

COMMON  K1aK2 + K3 s K& + ID » NORO » NNIL
COMMON  UNITS s ND + NONO = N} s+ IPQ » PIQ
COMMON  NUMFO  » V » KK + KKK + TIT » 12
COMMON UV + QO y MEMNO » MEMTYP » INI + JINI
COMMON  INJ » JNJ » INK v+ JNK s+ INL + JNL
COMMON  IFSF s IFI v IFJ +» IFK + IFL + AI
COMMON  AJ s AK » AL + SKAT s SKAJ v SKAK
COMMON  SKAL s+ DI » VTEE

Do 1 I=143

u(ry=0.0

CALL SR14(KKs3+INI+AT+UUs ITT»KKK» INIS INT)
CALL SR14(KKs3s INJsAJy U ITTsKKK+INT» IND
CALL SRI4(KKs3e UNKyARKsUUy TTITo KKKy INT 4 INK)
IF(IPQ(1)) 114119

IT=111

DO 10 I=1.3

(I =uu(1)=VYTEE(T-IT)

CONTINUE

IF(IFSF=2) 7+242

CALL SR4A(DIx3»35UUSTRESS)
TA=(STRESS (1) +5TRESS(2)) /2,0
TEB=(STRESS(1)=5TRESS(2)) /2.0 .

Te=SQRT (TE=*TB+STRESS (3} #5TRESS5(3))
PA=TA+TC



cz222
[+

-

10
11

100

CCIE

—

1

—

100

43

PR=TA=TC

ANGLE=2B8,647A*ATANI(STRESS (3 /TB)

IF(TB) 3s646

TF(STRESS(3)) 4+5e5

ANGLE=ANGLE=90.0

Gn TO 6

ANGLE=ANGLE*90.0

WRITE (64100)TIT+INI+MEMNOs {STRESSI(I)+I=1+3)+PAsPRsANGLE
FORMAT (1HOsI92110416H TRIANG PLATE»16+4X95E14.64F10a444H DEG)
IF(IFSF=3) 7.8.8 N

CALL SR4A(SKALs3+3+UUsQ0)

RFTURN

EMD

IE FRS MEMBZ «MEMBZ2yMEMBZ

SUBROUTINE MEMBZ

ARANCH DEFOPMATIONS AND STRESSES FOR QUAD PLATE SHIP 4
BTMENSION STRESS(6)

DTMENSION UNITS(4) 4ND (&) sNONO(25) 4 NL(25) 4 IPQ{10)}+PIQ(20)
DTMENSTION V(21005 +LU(6) +QA(6) +ATL{6+16) sAJ(696) sAK(616) 2 AL (626D s
1SKAT(G96) #SKAJ(Eat) v SKAK(646) 4 SKAL{Gs6)Y e DI (646)

DTMENSION VTEE(643)

CNMMON  K1asKZ2 s K3 v K4 + ID + NORO v NNIL
COMMON  UNITS & ND + NOND +» N1 » IFQ » PIQ
COMMON  NUMFO & V v KK + KKK v 11X + 12
COMMON LU + QQ + MEMNGO o MEMTYP + INT » JNIT
CAMMON  TNJ s JNJ + INK » JNK + TNL + JNL
CNOMMON  IF5F v IFT + IFJ + IFK » IFL s AT
COMMON Ay v AK + AL » SKAI vy S5KAY v SKAK
COMMON  SKAL + DI + VTEE

Dn 1 T=1e5

Iy =0.0

CALL SR14(KKs+Ss INIsATsULsTITKKK s INTSINT)

CALL SR1IA(KK+SaINJ+AJ+UU» TIToKKKs INT4IND)

CALL SRI&(KKaSs INKsAKsUUs ITTeKKKs INT s INK)

CALL SRY4(KK+S+ NL+AL+DUs TTTokKKs INTsINL)
IF(IPQL1)) 1141149

I7=111

DO 10 I=1.%

VT =UUIT) =VTEE(I-IT)

CONTINUE

IF(IFSF=2) 34242

CALL SR4A(DT+5+5yUU+STRESS)

WRITF (6+100)IIT+INIsMEMNOs (STRESS(T1)+T=145)
FORMAT (1HO+I9+ 110 14K QUAD PLATEsT83s4Xs5E14,6)
IF(IFSF=3) 3s4sb

CALL SR4A(SKAL#S»S:UUQQ)

RFTURN

EMD

S1IBROUTINE MEMBS

FRS MEMBS«MEMBSMEMBS

RPANCH FORCES AND STRESS FOR FPIN ENDED BAR SHIP 4
DIMENSION UNITS(4) ¢ND(6) sNONO(25) sNLI25)+IPQ(10),PTQ(10)
DIMENSTON V(2100}sUU(6)+QQA(6) yAT (66} sAILE16) 2AK(646) s AL (696} n
1SKAT(696) »SKAJ(646) s SKAK (646) s 5KAL (646) sDI (646
DIMENSION VTEE(643)

COMMON  KleK2 « K3 v Ké » ID + NORO + NN1
COMMON  UNITS 4+ ND » NONO » N1 + IPGQ s+ PIOQ
COMMON  NUMFO 4 V + KK + KKK » IT1 s 12
COMMON LU s QQ + MEMNO » MEMTYP » INI v JNT
COMMON  TNJ « JINJ » INK » JNK s INL + JNL
COMMON  TFSF s IFL « IFJ + IFK + IFL s AI
COMMON  AJ s AK + AL » SKAT s SKAY v SKAK
COMMON  SKAL » DI » VTEE

Dn 1 I=1.1Z

Ui(ry=0.¢0

CALL SRIA(KKsIZyJINIy AY+UUsTTIeKKKsINI»INI}
CALL SRI4(KK+IZa+JINJs  AJsUUSITIaKKKs INIvINJ)
IF(IPA(1)) 1151149

IT=111 .

WUl =uU (1) =VTEE{1+1T)

CONTINUE

AN (1) =sKAL{1l«1)*UU(1)

TFL{IFSF=2) 34242

STRESS=GQ(1)/DI(1s1)

WRITE (6+100)TIT7,INTsMEMNOySTRESS

FORMAT (1HO0»I9+11047H BAR+I1594X+E14.6)
RFTURN

END
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