
SSC-228

TANKER TRANSVERSE STRENGTH ANALYSIS

PROGRAMMER'S MANUAL

This document has been approved
for public release and sale; its

distribution is unlimited.

SHIP STRUCTURE COMMITTEE

1972



SHIP STRUCTURE COMMITTEE
AN INTERAGENCY ADVISORY

COMMITTEE DEDICATED TO iMPROVING
THE STRUCTURE OF SHIPS

SR- 196

1972

Dear Sir:

One of the most important goals of the Ship Structure
Committee is the improvement of methods for design and analysis
of ship hull structures. This report is the last in a sequence
of four Ship Structure Committee reports on a project directed
towards development of an accurate, but less expensive, computer
aided structural analysis method.

This report contains the Programmer's Manual for the trans-
verse strength analysis portion of the program. Other reports

of this project are:

SSC-225 - Structural Analysis of Longitudinally
Framed Ships

SSC-226 - Tanker Longitudinal Strength Analysis--
User's Manual and Computer Program

SSC-227 - Tanker Transverse Strength Analysis--
User's Manual

Comments on this report would be welcomed.

Sincerely,

L F. REA, III
Rear Admiral, U. S. Coast Guard
Chairman, Ship Structure Committee

MEMBER AGENCIES; ADD+ESS CORRESPONDENE TO

INI TED STATES COAST GUARD SECRETARY

NAVAl SHIP SYSTEMS COMMAND SHIP STRUCTURE COMMITTEE

MII IIARY STAtuT COMMAND U.S. COAST GUARD HEADOTIAHIERS

MARITIME ADMINISTRATION WASHINGTON, D.C. 20591

AMFRI(AN BUREAU OF SHIPPING



abIioheek van de
cdra1diing erScheepsbouwkunde

1.:;hnische Hogeschool, DoRt
DCUMENTAUE I: ,'f'y. 'I
D AlUM:

O OC U t AtlE

SSC -228

Final Report

on

Project SR-196, 'Computer Design of
Longitudinally Framed Ships'

to the

Ship Structure Committee

TANKER TRANSVERSE STRENGTH ANALYSIS

PROGRAMMER'S MANUAL

by

R. Nielson, P. Y. Chang, and L. C. Deschamps
COM/CODE Corporation

under

Department of the Navy
Naval Ship Engineering Center
Contract No. N00024-70-C-5219

This document has been approved for public release and
sale; its distribution is unlimited.

U. S. Coast Guard Headquarters

Washington, D. C.
1972

ssc -2ZS'



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.
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Table 1. CORE Requirements

PRO6A-----ADDRESS --LABEIED---COMMON--
ANKFR 027704 INFlO 000100

SHIP 005545
SAFE 006537
NATOL 0252S)
WORK 025260

REaRO 061470
BEGIN 061652 MATRL 025253

SHIP 005545
SAFE 0065)7

10V 062355 WORK 025260
SAFE 006537
NAIRL 025253

NOD 067076
NODET 067137
SWTCH 067217
SORT 067234
LONG! 067312 MATPL 025253

SHIP 005545
WORK 025260
INFLO 000100
SAFE 006537

LOADS 070374 WORK 025260
MAI01 025253
SHIP 005545
SAFE 006537
SHLWEB 070145
INFLU 000100

SETOC 071707
OCCM 072376
IMATT 072714
MMULT 073217
IDENT 073322
EOUAL 073400
COMSI 073451
MULI 073523
SHIPI 073617
NODEIN 075032
MEMBER 075250
TRANS 07S423
EIGEN 075501
MATINS 07723!
1EMPCO 077673
MULYRD 077743
READIN 100100
TRAMPY 100146
01000S 10024'.
MENi 100307
MEN? 100545
MENS 101626
SHIP? 101770 INFLU 000100

SAFE 006537
SHIP 005545

SHIP3 103162 SAFE 0065)7
SHIP4 103616 SAFE 006537
504* 104371
SRIA 104442
5015 1A4. Ç*FE RBAÇI7
MEMB1 104635
MEMB2 105042
SHELL 105216 SHIWEB 070145

WORK 025260
SAFE 006537

MEMOS 105355
GETBA 105452
5101 105471
SYSTEMS 107035
ACGOEPI 110020
BACOSPO 110033
ENOFILS 110360 B1ak = 023667

INPUTOS 110426
INPUTCA 111710
<ODERS 111026
KRAKERS 112422
OUTPTBS 114114
OUTPTCS 114365
REWINMS 114461
ATAHE 114531
SIPdCOSE 114612
SORTE 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
!WPUTE 027704
OUTPUTS 031726
TAPESE 027704 BEGIN

TRA

L ONO!
LOADS
SHELL

TAPE6S 031726 PEORO
BEGIN

TRA

LONG!

LOADS

SI-I!P i

NODE IN
MEN RE P
MEM2
5H! P5
5H! P3
5H! P4

MEMO 1
MEMB2
SHELL
MEMOS

lAPElS 033700
TAPE3S 035772
IAPE4S 040014
T*P195 042036
1AP5205 044060
lIRE215 046102
PEORO 061472 TANDEO

OFG!N 061654 TANROP

10V 062357 TANKED

NOD 067100 LONG!

NODET 067141 TRA
LONG!
LOADS

SWICH 067221 TOy

LONGO
LOADS

SORT 067236 TRY
SE TOC

3
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LONG!

LOADS

SETOC

06731.

070376

071711

TANKER

TANKER

LOADS
CODO. 106534 AACKSPS

OCCM 072400 TMATT INPuTAS
OU TP T P S

TNATT 072716 LOADS REWIWMS

MNULT 073221 LOADS PCLO. 106555 SYSTEMS
OCCM PACPÇSPS

TNATT INPUTOS
RE W INNS

bENT 073324 OCCM
TMATI DAT. 105473 SYSTEMS

EQuAL 073402 OCCM INPUTCO
TMATT K011ERS

KRAKERS

CONS! 073453 LOADS OUTPTPS
OUTPTCS

MULI 073525 TANKER
S0O.CTL 105721 SYSTEMS

SHIP! 073621 TANKER
PACKSP%

NODEIN 075034 SPIRI ENOFILS
O$JTPIP

jENAER 075252 SHIP) REWINMS

TRANS 07542S TANKER !NITL. 105742 SYSTEMS
BACKSPS

EIGEN 075503 TANKER ENOKILS
¡ NP I) T PS

MATINS 077233 TANKER INPUICS
MEN? OUTPTBS
SNIP? OUTPTCS

RE W! NNS

TEMPCO 077675 MENI
MEN? STO. 106006 SYSTEMS
MENS INPUTAS

INPUTCS

MULTRO 077745 MENI OUTPTBS
MEN? OUTPTCS

QE*DIN 100102 NUITRO S!O.END 106507 SYSTEMS
B ACK SP S

TRANPY 100150 SHIPI ENDFR.S
REWINMS

DIRCOS 100245 MENi
MEM2 OPEN. 106564 SYSTEMS

INPUTBI
MEMO 100310 SH!P1 OUTPTPS

MEM2 100546 SPIRI ROPRtS. 106625 BACKSPI

MENS 101627 SPIRI
NOSPRU. 006642

Sl.10P2 101772 TANKER BOVIN. 106647 SYSTEMS
BACKSPS

SHIP3 103163 TANKER ENhILO
PEW INNS

SP!F4 103617 TANKER
POSE!. 10667S ENOFILS

SO4A 104373 MENAI OUTPTBS
NENB2

NOV05. 001022 INPUTOS

SR14 104444 MENAi OIJTPTBS
MENB2
MENAS GANTRY. 107041 TANKER

SPIS 004557 SHIP4 END. 107055 TANKER

MENAi 104636 SPIP4 EXITS 107077
STOP. 107105 TANKER

NEMB2 105043 SHIP4 BEGIN
10V

SWELL 105217 TANKER LONG!
LOADS

NEMAS 105356 SHIP4 soi
NODE IN

GErRA 105453 S105 MEM2
BACKSPS SHIP2
ENOKILS
INPUTBS
OUT PTA S
REWINNO
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ABNORM. 107116 *CGOERS TRy
RACKSPS
(MOrItO
INPUTBO
INPVTÇS
KOO(PS
BRAKEPS
OU TP TB S LONG!
OU TP T CS

PEW INNS LOADS

SYSTEME 107135 SHIP!
SYSTEMS LOTtAI
SYSTEM. 107165
SYSTEM: 107217 ACGOEPS

BA CP( S P 5 NODE IN
ENDFILS MEMBER
INPUTAS
IMP U T C S

K ODER S

KR AK E RS SHELL

OUTPTRS KODER. 111027 OUTPTC%
OUTPTCS
REWINMS (RAKER. 112423 INPUTCO

SYSI: 107405 KRAKERS ERPSETÇ 11313
OPUTRI. 114134 bAGS

5552: 107401 KRAKERS SHIP'
SHIP?

LOT: 107612 KRAKERS
OUTPTR. 114172 LOADS

OBGEET. 107632
ACGOER. 110021 LOADS

OCCM Sill Pl

SN IP!

SN! P2
SN! P4

BACKSP. 110041 St40P3

ENOfIL. 110370 TRy
LOADS SHIP2

IPUTBI. 110462 TANKER
LOADS
SHIP! OPLITCI. 114416 TANKER
SHIP2
SHIP3
SHIP4

INPUTB. 110521 TANKER
RE ORO
BEGIN

LOADS
SHIP1

TRy

SHIP2

SNIP3

SHIP4

LONG!
IPUTCI. 110700 TANKER

BEGIN
LOAGS

TRV

LONG! SHIP!
L O ADS

SHIP! NOOEIN
NODEIN HEM BE R

MEMBER HEM?
SHELL SHIP?

SHIP3
INPUSC. 110773 TANKER SH!P4

BEGIN MENA I
MEMA?
SHELL
ME MR S
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OUTPTC. 114425 TANKER

RE ORO

BEG I N

IRR

LONG!

LOADS

SHIP!

NODE IN

MEMBER

MEM2
SHIPS
SHIP3

SHIP4

MEMA 1

MEMA 2
SHELL

MF MR S

PEWINN. 114410 TANKER

TRy
LOADS
SHIP!

SUTP2
SHIP3
SHIP4

ATAN. 114531 MENAI

SIN. 114612 TANKER
SHTP2

CTS. 114614 TANKER
SHIPS

SORT. 114671 TANKER
EI GEN
DIRCOS
MENS
MENAI



GERAL PROGRAM LOGIC

Figure 1 is a f1a chart of the general logic of the tanker

transverse analysis program. The progranuir is directed to examine

the subroutines in their source listing form for nore detailed information

provided by corrrrnt statennts included in the text.

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

Execution time varies accordino to the structural and loading

definitions. Table 3-4 orovides samole comouter times for the

CDC 6600 and UNiVAC 1108 (Exec II) comouters.
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FORTRAN Source Listing

PROGRAM TAERItNPUT.OUTPIiT.TAPF5NPUT.TAPE6OIJIPUT.IAPE1.IAPE3
1.TAPE4.TAPFI9.IAPF2R.TAPE?1)

C27721 R5 MAJW,MAIN.MAIN
C.. .RT'APV TRANÇVFRSF STQENC,T,4 ROUTINE

DiMENSION JI(S) .LO)l0O) .INDISQ.3)
DIMENSION UNITS 14).ND) .NONOI2S).NI)?S),IPO)1fl),PtO)10)
OIMENSION 0(2100)
DIMENSION AP(50.50).RP)50.S0).CP(M0.50)
DIMENSION DP(50,50),PL)5.100).PM)5,100l
DIMENSION DOX(50.I0O).00Y(5O,I00I .CX(110(.CY))00)
COMMON KI.1Ç2,K3.K4,ID.NOPO.NNI.

I UNITS ,ND ,NONO .N1 ,IPO .PIO
2 )4UMFO.P

COMMONIINFLU/AF(5O.S0) ,EIGISO).00(50).NFILE.NF.LNODflOOl.
I I.00W(110).00(50).MF

COMMON/SHIP/NOLO.LNO(100).SFX)l00).SFY)I20).PHI(100(.NOTR.
I 71R(S0I.7LEN.P(50).Mt,XA.NSEC

COMMON/SAFE/PP CP.DP
COMMON /MATPL/E.G.GNU.ALPHA,CONVf
COMMON /WOPS/OUMY) 1300)

EQUIVALENCE (DOM) t.) I .0(1)) (DOYU.1) .RP(I .1)1
DATA CElE, /MJ.Irrr,FNS /
NF l).E2 I

1g
NÇCP2O
CALL REGIN(IB.JT)
CALL TAVINC000)

CALL SHELL
CALL LONGI (NElLE)

104 F0'ATlIX.6F12.4)
101 FORMAT (10E7.?)
777 0Çfl

W011E (6.7011
703 Er'PMAT(1H).5M.4RHINELUENCE COFEFICIENIS FOR STANDARD LONGITUDINAL)

00 110 11.NOT0
PEPF. AF(t.J)/FLOAT)NOTR)

WollE ) 6. 104) ) 0F) I. J) J=1. NOIR)
110 )I)SOPTIP)t)(

DO I)? 11.NOTR
00 112 J1.NOTQ

1F (T.GT.J) 00 10 1)1
AP Ir J) AF (1 JI AP (t) *P (J) IRE

Ç,O IO 112
III AP(t.J)AP)J.t(

112 00(1 ,J(AP)t .J) *PF
ALL EIGEN(AP,cp.FIG.NOTP.50.I(
CALI. REDRO )ETG.50.NOTR.AP,RP)
DO 216 to?.NOTO
JA I-I

IF )Etr,(I).GT.iIG(J)) GO TO 226
2)6 CONTINUE

GO TO 236
226 WRITE (6.18))
181 FORMAT (//28)4 ETC,ENVALUFS IN MAO OP'ER //)

GD TO 1000
236 00 113 IAI.NOTR
113 FIG) t (tO(l (PF

CALL TPANS(MP.AP.50,NGTPI
CALL MULTICP.RP.AP.50.N010(

CALL MULI )CP.OP.AP.SO.NOTP)
CALL M(JLT)DP.RP.CP.50.NOTP)

WROTE (6.114)
114 Fr(QMAT)/IQX.IZH F)GENVALUFS II)

gRITE )6.IOS)IFTG(I(.II,NOTR)
gRITE 16.105) )OP)I.l) .II.NOTR(

NNNNF
00 115 t=),NNN

PEAFIO(I)
PIlA I PE-Dell fl)
PEAPE.01

PDAARS (PD)
IF )PO.GT.PF) 00 10 liA

1(5 CONTINUE
(00 TO 1)8

1)6 WROTE (6.1(7)
I)? FORMAT 1100.3MM EIGENVALUF ERROR-CHECK PROGRAM PLEASE//)

GO TO 1000
11M CONTINUE

N) MANOIR
119 CONTINUE

REWIND NElLE
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CALL IOADS)NFILE.NSCR(
WPITE(6.702)

702 Fr,PMATU.SA.I7HNUMBEP OF FIGENVALUES TO RE UD)
FAfl)c. (954)CARO.ANF

WRITE (6,1955) CAPt).ANF
NFANF

1994 FORMAT )A6.40.F10.0)
1955 Fr)IIMAT C 1X.A6.4X.F10.0)

Ir)CAPD_CFIO)190.S.1950,1950,
195E, WDTTE)6.1957)
1957 Fr)PMAT)lT,?IUFPRØP IN ABOVE CAPO)

STOP
195F) CONTINUE

REWIND HEILE
IF )NOTP.GT.NF) NUMNF
DO 130 T1.NOLO
PFAr) (HEILE) F)RØW.NOOE,L000C..SFX(I),5Fy(I),PHI(I(,00.fly
ANÇ,PHI (I)

rØ (79 J1.NU"
CX )J)rO.
CT ) J) rl.

IF )L000C.EO.0) GO TO 149
GO 177 PcrI,NOTP

CX(J)rCX)J) .AP(K.J)'D0)K)RP(K)
127 ry)J)RCY (J) .AP)K.J)flY)X)*P(X)

RL)J.I)RSFX (I).CX)J).COS(4NG)-SFF(I).CY)J)SIN(ANG)
RM)J.I)=SFX(1).CX(J).Ç1N)ANC,).SFY)I)CY(J)COS)ANC,)
GO TO (29

149 RL)J.I(r0.
PM I J. I) rO.

1.9 CONTINUE
(T) RHODE

IPT1W) T) NPOW
130 'ONTINUE

00 471 JrI.N)JM
WRITE (0.424) J
WRITE (6.109) (RL(J.T(,Trl.HOLO)
APIlE (6.105) (RM)J,I),I=(.NOLO(

421 CONTINUE
474 FOPMAT)//24M TRANSFORMEO LOADS 00 THE 12.12)1 TM MODE
IDO FOPMAT)//?0H TRANSFORMED FOPCFS .205)

CALL SHIPI)NCAPO(
00 7001 (1.NOLO

K P rL POW (1)
LO(I) LNOÛ (1)-NONO (KR)
00 2000 JI,I(P

7001 )0)L(rLO(1)*NONO)J)
N TOR O

WRITE (6.109) )LO)I),I=1.NOLO)
DO 20) N(.NOPO

201 NTO=NTO.N0))O)N(.2
00 304 NLRO.NUM

5PQTNC.r 1./E i G (NI)
CALL S)IIP?)SPPING,l)

00 20? LI.NTO
20? PftrO.

00 203 Ir1.NOI0
J(LO)L)_1 >2
J)J.1
J2=J 2

P ) J I ) rBL ) NI L C I (G (NL)
2(13 ø)J2)RRM)NI,L) /FlG)NL)

WRITE (6.105) )F)L)NL.L),IRI.NOLO(
WRITE (6.105) )BM(NL,L(,Lr1.HOLO(
CIL SHIP)

n)) ?05 LRI.NOLO
J)LO)L)_) )2
J1=j. I
J2RJ.?
PL )NL.L) P(J)

209 PM(HL.L)=P(J2(
REWIND '3
PFJWTND Kl

304 CONTINUE
WRITE (6.206) (K.Kr(.NOLD)

206 FORMAT (II 20H NODAL DISPLACEMENT //71)0
no 305 Irl.NUM
W°ITF (.105) EIG)I)
WRITE (6,105) )BL(1.I).L(,NOLO)

300 wRITE (6.105) (RM(I,L).L=1.NOLO)
CALI MATIWS)AF,5O.N000.CP,5O.0,0F.IO.INO)

IF )1O.FO.1) GO TO 60
WRITS (6.307) (0

307 FORMAT (/170)1 'ATPIO SINGULAR 15)
DO TO 1005

60 PFWTNT( HEILE
Or) 4(15 Jr(.t4rLfl
PElT (HEILE) NROW.NOOE.L000C.SFX(J).SFY)J),PCII(J).00.D1

AN=PHI (J)
00 401 I:1.NOTP



12

CS(I) 0.
CV (I) rO.

rIO 41)2 R1,NUM
CX(1(.CX)I)*AP)1.)WBL)K.J)/P)I)

402 ('V(I)CY(I) .AP(1,I0RM)K,J)/P)j)
401 CONTINUE

WRITE (6.107) J
WRITE (6.105) (C0(M),Ml.NOTR.2)
WRITE (6.105) (CY(M).M1.NOTR.2)

DO 403 I.I.NOTR
000) I. J) rO.
00V) I J) 0.
1)0 403 Krl.NOTR
OOX(I,J).D0X(T,J(.AF)1.K).(r(X(K)-CX0((COS(AN)-CV(0).SIN

I (*N))SFX)J)
403 DOY)1,J)DOV)I.J) .8fU,pq.(DVop().Cx(pç)SIN(AN)-Cy(X)COS

i (AN))SFY(J)
405 CONTINUE

WRITE (6.420)
00 404 I.i.NOTR

WRITE (6.106)1
WOITE(6,810(

800 FÇIRMATC/.5X.31H0-DEFLECTIONS FOR LONGIIUDINALS./)
1811F (6.105) I000(I.W(,Nri.NOLO)

WollE (6.802)
802 FOR'48T)/.5X,3IHV-DEFLECTIONS FOR LONGITUDIN*LS./)
404 WRITE (6,105) (O0Y)I.N).Ni.NOL0)

106 FOPMAT)IHI,S0.I6HTPANSVERSE NO. IS./,IX.75)1H1)
107 FrlR'AT(//31H DEFLECTION OF T1E NODAL POINTS IS//)

00 430 1=1.18
LJT (1)

00 431 JrI.NOLO
ANPWI (J)
RL(I.J(r005(L.J)COS)*N)-DOV(L.J)SIN)AN)

BM ( I. J) D00 (L ,J) S IN) AN) .00V (L ,J) ( AN)
431 CONTINUE

WRITE (6.106) L
WRITE (6.420)

420 FORMAlI/I 33)) PEAL LOADS UPON TUE TRANSVERSES //I
WO I TE (6,804)

804 FORMAT (1.50. I3HPEAL X-FORCES,/)
WRITE (6,105) (BL)I.J).J1.NOLO)

WollE (6.806)
806 Fr)RMAT(/,SX.I3HPEAL Y-FORCES,/)

WRITE (6,105) (BU)I,J).Jri.NOLO)
430 CONTINUE

00 450 1=1.18
IF )I.ED.1) GO 10 441

REWIND SCAR))
CALL TPV(NCARO)
REWIND NACARO

CALL SHIP1(NCORD)
441 CALL SHIP2(0..0)

00 435 Mr(,NTO
435 0(8)00.

00 440 ML.NOLO
ANPHI 0)1

J(L0)M)-1)'2
JIoJ1
J2J.2
B)J1)RL(I,M)

440 RIJO)8M)I.M)
WRITE (6,105) (R)JU).JUOI.NTD)
CALL SHTP3
CALL SHTP4

450 rONTINUE
109 FORMAT (1015)
105 FQPMAT)1X,12(il.41

1000 STOP
END

CZZZZIE FOR REORO.REORD,REORO
SUBROUTINE REOPO (ELAU.N,NTV,BP,RL)

C...00UTINE ARRANGES EIGENVAL(JES IN DESCENDING DROER WITH
C...TI$E CORRESPONDING RE-ARRANGING OF THE EIGENVECTORS

"IMENSION ELAN(N) .BP(N.N).PL)N.N)
WRITE (6,100)

100 FORMAT (II 30H EIGENVALUES AND ETOENVECTORS /1)
WRITE (6,101) (ELAM)J),J01.NTV)

DO 21 JoI,NTV
21 WRITE (6.101) (8P)I,J),Ir1.NTV)

NTV 1 NTV.1
101 FORMAT )10.12E11.4)

IO DO 20 (=1,NIVI
1F (ELAM)I(-ELAM(I.1)) 30,20.20

20 CONTINUE
GO 10 50

30 SAVEEL*)4)j)
FL MM(0) rEt AM) t D

FLAN 11 1) S8VE
00 40 Jr1,NTV
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RL (J. t ) PP I J.! I
PP (J. t) sP( J, 1.1)
PP)J, l.1)SBI (J'Y)

40 CONTINUE
60 TO 10

50 WATTE (6,100)
WQ!TF (6,101) IFL*M(J).J=l.NTV(

AFT URN
ENO

CZZZZI FAS BEGIN
SLrBPOUT!NF REGIN(IR.JT)

C.. .POUTINE INPUT BASIC SHIP PARAMETERS
OIMFNÇIOÑ JI(S)
DIMENSION AJT(6)
COMMON /UATRL/E.G.GNU.ALPHA,CONVF
COMMON /5HIP/F)OLO.LF(O(100(.SFX(100),SFY(IOO),PH!(100).

NOTP.ZTR(S0( .ZLFN.P(50),OhOA.NSEC
COMMON 156FF! (JNITS(4)
IrAlA FACTOR.ALENG.SPACE.SIIFF.ANALY I6HF*CTOP,#,HLFNGTH.AHSPACIN.

I 6HSTTFFN , 6HANALYZ
DATA AP4ATER /6HMATERI /
I RR=0
WA 11E (6, 100)

(Or) FOPM*T)1H1,5X,47FITAANSVERSE STRENGTH ANALYSIS OF LONGITUDINALLY
U1?HFPOMED SHIPS,/.500.23HBY CON/CODE COPPORATTON.I,l0.7SflH))
WO TE (6, 237

237 FORMAT(/,5X,47HCQNVEÑS!ON FACTOR IS APPLIED TO ALL DIMENStOWAL
((6H UNITS OF LENGTH)
RFAO (5.330) CARO.CONVF

330 FORMAT )A6.40,6010.0(
WOTIF(6,331 (CAPD.CONVF

331 FORMAT (IX.A6.4O,6F10.3)
IF (CAPO-FACTOR) 300,400,300

341 Fr)PMATUX,7I)4.SFPROR IN ABOVE CAPO)
300 WAOIF(6.341(

)rpR(
400 Crr)4TINUE

PFAD(S,SO5(CAPD, (UNITS))) .11.4)
505 FOPMAT(06.40,405(

WQITE(6.506)C0RO. )UNITS)I),I),4)
506 FrRMAT(10,A6,40,446)

WAITE (6,401)
401 FDPUAT(/.1x.50.17HLENG1H OF 5H)P SECTION TO PE ANALTOED)

PFAD (P, 330 CAPO, OLEW
WAITF)6,331 ICARD.ZLEN
7) EN?LENCONVF
IF (CARD-ALENG)402,403,402

402 WPIIE)6,341)

403 WR1TE(6.404)
404 FTRMAT(/,50,30H001J505 MODULUS. POISSONS PATIO)

RFAD)R.330 (CARO.E.GNL)
WAITE )6.337(CARD.E.GN)(

332 FOPMAT(IX,At.40,FIO.3,F10.3)
A) PHAQ.
G=E/2./(1..GNU(
ESE/CONVF/CONVF /CON VF
6=0/CON VF/CON VF/CONVF
IF (CAPD-AHATER(405.406.405

405 WPITE(4.341)
I FORs I

406 WQITF(6.407(
407 FOPMAT)/.50.77HSPAC!NG BETWEEN TRANSVERSES)

PFAD (5.330) CABD.Y
WAITE (6. 33) ) CARO.Y
Y=T C ON V F

NOTR'IFIX)ZLEN.'Y .5)-I
YÇUMSO.
nr, 25 pc=I,NOTR
ZTR (P) ='fSUM.Y

25 YSUASYSUA*T
IF )CAPO-SPACE(400.405,40P

40R WATTF(6.34I)
I FARs Y

400 WPITE(6.415(
410 FrRI4ATI/.So.4SHSTIFFNESS FACTORS OF ALL TPANSVFPSES IN ORDER

1 11H FROM STERN II)
P.O

415 PFAO)5,3)I(C000. (AJl(I(.)I.6(
Or) 420 11.6
PSP.)
11=1
P (K) = Ail II)
IF (R-NOTP(420.42S.425

420 f"NTINUE
425 WOITF(6,33))CARD, (AJT(J(.II.II)

IF (CAPO-ST 1FF (426.477.426
426 WRITE(A.34I(

O FAA. I
GO TO 450
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427 IF(K-NOTP)415.450.450
450 WRITE(6.451)
451 FrIPMAT(/,50,SOHLIST TRANSVERSE BY POSITION FROM STERN THAI ARE TO

1 12H BE ANALYZED)
PFAÛ(S,330)CARD. (AJT(I),I1,5(
T=0
O( 34 11.S
IF (AJ' (>>>34,34,32

32 1RIB.I
Ji (IB(=IFIX(AJT(1>

34 CONTINUE
WPTTE(6.331>CARD,(AJT(I) ,11,IB)
1F )CAPD-ANALY)465.470.465

465 WRITE(6.341)
)FRP1

470 IF(1ERR)480.480,475
479 STOP
4B0 RETURN

END
CZZZZI FRY 16V

SUBROUTINE TPV>NCAPO)
C. .ROUTINE INPUTS DEFINITION OF TRANSVERSE AND GENERATES
C... RLL FINITE ELEMENT DATA

INTEGER OEFIN.BLANK
COMMON ÌWORK/XC(42).YC(28).NONO(25),NXC,NYC.

DFFIN.NODE(40,25) .LROW)I00( ,LNOO(100>
COMMON ,SAFE/UNOTS(4),IT1(50(,TT2(S0).

JTI(50) JT2(S0) ,THK)50) .AXUOO) ,IBI (1001 .1B2(100).
.JRI (lOO) ,JRI)100) .10(100) .JO(I00) .NCR(S1),NOB(25)
COMMON ,SAFE/IEBR.XLBHD,DECL,DESH,

.1 J,JROW1,JRO W2. ICOLI. ICOL? BLANK , ID. HOBO.
,NOMAT,NN1.ITEMP.NOBB,MCOM.NOBO.MCON.NN(2S).
,1.Y,Z,SLOPE.NTA.K.NBAR,IFSF,NOUT,NOMAO.JROI.,J902,
ICOL.JROW.NXCMI,100NU.MEMNO.JPI.IP1.NII.NI2,N13,N14.
T.00I,AX2,A03.A24,A05.JI,J2.JJ.II.IFI.IFJ,IFK.IFL.

NUL P . MENT VP. MEMTO, FI
COMMON /MATPL/E.G,GNU,ALP*IA.CONVF
DATA DEFIN.BLANK /1H.II4 /
DATA XCOL.VPOW,VOID,CENO /6HXCOORD ,6HYCOORO AHVOIO

I 6HEN0 /
DATA MCCAR,WEIGH / 6HBC , 6HUEIGHT
DATA PLATE,BAR / 6HPLATE 6IIBAR I
DATA SOLV,AFIODE,RNOOE /6HSOLVE , SHNODE ANNODES
IERP0
WRITE (4,200>

200 FÖRMAT)1P41,5X,39HFINITE ELEMENT DEFINITION OF TRANSVERSE./,LX.
I 75)IH()

330 FORNAT(A6,42,6F10.0)
331 FORMAT I IX.A6,40.6F10.3)

PAO(9.33O) CARD,OECL
WP)TF(6,331 )CARD.00CL
0F AD (5, 330) C ARO, DE SH
WOTTE)6,331 (CABD.DESH
PFAD (5.330) CARD, XLRHD
WOITE)6.331 I CARD.OLBHD

C
CSET (P BASIC GRID COORDINATES

NXC0
NC0

335 RFAD(S.330)CARD,COORD
WPITE(6.33( CARD.COORD
TF(CADD-CENÙ( 336,350,336

330, IF(CAAO-XCOL)338.337,338
337 NXCNXC*1

XC (NOCI COOPD
GO TO 335

33R IF(CAPD-YPOW( 340.339,340
339 WVCNYC.)

Yr C N VC) COOPO
Go TO 335

340 WPTTE(6.341>
341 FORMAT>1O.21H.ABOVE CARD IN ERROR)

IFRQ I
GO TO 335

350 CONTINUE
NXC=NXC. I
XC I NOCI .*LAHD
CALL SORT(XC.NXC)
VC (NYC.>) .DECL
VC (NYC.?) .OESH
NYC=NVC2
CALL. SORT(YC,NYC)
00 100 I.I.NXC
DID 100 J.1,NYC

100 NflDE)1.J>OEFIN
C

CIDErINE VOID AREAS WITHIN TRANSVERSE
WO! TE (6, 205

205 FODMAT(1H1.SX,3B1IDEFINTIION OF VOID AREAS OF TRANSVERSE./.11,
1 75(1H(>
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WRITE ( 6, 333)
333 FORMAT (/.130.5NSTART.6X,3HEND.6x.SHSTART,60,3IiEND.,,

140 .3)480W. 70.3H00W.70.3HCOL. 72. 3HCOL)
110 PFAD(5.330)CapD.yOI .Y82.00O.0C2

WRITE (6, 332) CAPO VR). VP?. OC). 0C2
332 FORMAT(1X,A6.4X.4(F6.O,40))

T (CARO-CENO) 111,150,111
111 Ir(CApOvOID)112.113.112
112 WPITF(6.341)

IFRRI
GO TO 110

113 JROWI=VR1
JPOW2YR2
ICOLIXCI
I COI. 2=0 C2

CAL.L ÇWTCH)JROWI ,)ROW2)
CALI. SWTC.4(ICOLI.ICOL2)

130 0)) 135 JJROwI,JPOW2
Dr) I3 1=ICOL1.1C012

135 NODE)I.J)BLANK
00 10 110

C--PLOT TRANSVERSE PROFILE
150 Dr) 155 J=).NYC
155 Ni)J)J

WDTTE)6.207)(NN(J).J=1.NYC(
207 FORMAT 1/1,10. 1HC.,. 10. 1I40.5X,3HROW,/. IX.1H1,25I3,/)

D') 140 II.N)CC
WOTTE(6.206) I. (NODE(I,J( ,J=1,NYCI

206 FORMAT(/,13.lX,25(A1.2X))
140 CONTINUE

COEFIrJE NUMBER OF NODES PER ROW
DO 410 J1.NYC
NONO (J) =0
DO 405 I1.NXC
IF(NODE(I.J)-OEFIN)405.404.405

404 NONO(J)NONO(J).1
405 CONTINUE
410 CONTINUE

C..
CREGIN WRITING ON NCARO FILE

I'7777
NORONVC
NOMO T I

RN 1=2

I TEMP=O
RFWINO NCARO
PO

WRITE (NCAPD.212) !D.NOPO,NNI ,NOMAT. ITEMP. (UNITS (I), 11.4)
212 FOPM*T(SI5.4A6)

C--DEFINITION OF BOUNDARY CONDITIONS
N')POT
00 166 J1.NYC
1F (NODE (NXC,J( -DEFIN) 166,167.166

167 NORON080*1
NOR (NORD) J

166 CnNTINUE
MrON=1
DO 160 11.NXC
IF(OC(I(-XLBHO( 168.169,169

168 CONTINUE
169 MOBNODET(1.NODE,DEFIN.1,NXC,NONO(I))

MOBCI
WRITE (6.272)

272 FOBMAT(IHI.SX,I9HBOUNDARY CONDITIONS./,1I,75(1H))
WRITE (6.273)

273 FOPMAT(/.1OX,27HRESTRICTEO 0-DEFLECTION = 1.1.102,
I 2IHPESTRICTEO V-DEFLECTION 0.//.13X.4HC,L..5X.641801T0M,/.115.
2 2(84ISUPPORTS.2X)(
PFAD (S.330) CA0D.ANOB8,AMCON
WPIIE(6.331 )CARD.ANOAP.AMCON

M C 0M A MC ON
NOBBANOBP
¡F (CARD-ACCAP( 391 .288.391

391 WPITE(6,341)
IERPI

280 CONTINUE
C--NCAPr)

WRITE (NCARD.274)NOBO.MCON,NOBB.MCOM
274 FORMAT(2013)

WPITE(NCAPD,274) (N08(1),I.j.FdOBO)
WRITE (NCAPD.274)MOB
PFAD(5.330) CARD.FA
WPITE(6,331 )C*RD.F*
IF (CARD-WE 1641) 393. 394, 393

393 WPITE(6.341(
IFPP=1

394 CONTINUE
WRITE (NCARD.214 (FA
WRITE (6. 311) ROBO

311 FORMAT(//.SO. 941T14E8E ARE, 13.1441 C.L. SUPPORTS)
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W 11F t 6 312) (NOR (I) , ¡ = I NOBO)
3>2 FORMAI(//.SX.34HC.L. SUPPORTS ARE DEFINED FOR ROWS./,2513)

WRITE (6,314)MORC.MOR
314 FORMAT(//.5X,36HSUPPOPT AT BOTTOM IS LOCATED ON CO1.13.

I .H )NODE.I7.IH)(
WRITE (NCAPD.214) E.GNU.ALPHA

214 FORMAT (EI0.?.F7.2.E10.2)
C--NCAPr)

WRITE(NCAPD.215) (NON0(J),JI,NOPO)
215 FÖRMAT(2513)

W011E (6,252)
25? FIRMAT(OHI.SX.2OHROW NUMBERING SYSTEM./.1X,75)1H))

WRITE (6 .207> ( NN (j) J I. NYC)
Dr> 404 I=l.NXC
Dr> 407 J=1.NYC
NCR t J)
¡F(NOTE(I.J)-DEFIN)407.408.407

406 NCR(J)NOÛET(1,NOOE.00FIN,J,NXC,NONO)J))
407 CONTINUE

WP!TE(6,2S( (1. (NCP(J) .J1 .NVC(
406 CONTINUEç..

CTEFP>E COORDINATES FOR NODES
ZrO.
SI OPE (OECL-DESH) /XLBI40
DO 430 J=1.NORO
Y VC ( JIC ON VF
00 420 Il.NXC
IF(N000(1.J(-DEFIN)420.411.420

411 0=XC(T)
IF (J-N000)4I5.4)2,412

402 IF (0-XLRHO)413.415,4I5
413 Y=OfSH.SLOPEX

IF)Y-YC(J-1) >414,414.416
414 YY*0.01(YC(J)-YC(J-1 I)
416 V=YC0NVF
416 X=XCONVF

C--NCARO
WRITE tNCAPO.216) X.Y.Z

216 FORMAT)IFIO.2)
420 CTNTTNUE
430 CONI (NUE

C..
C"DEFINE AREAS OF THE TRANSVERSE FOR DIFFEPENT PLATE THICKNESSES

WRITE (6.220)
220 FTBMAT(IHI,5X,3IHDFFINITION OF PLATE THICKNESSES,/.lX,75)1H))

WO 11F (6 222)
222 FORMAT )/.230,5HSTART,6X,3HEND.6X.SHST*RT,6X,3HENO.6X,SHPLATE .1,

I OIX.9HTHICKNESS.42.3HPOW.70,3HROW.7X.3HCOL,70.3HCOL.7X,3HNO.)
NTAO

440 JNTANTA.I
Pf AO (S, 330 ) C ARO, X TRi. Y P?. XCI. XC?
WRITE (6. 444) CARO. ITK. TRI. YR2. XCI, XC?. JNTA

444 FOPMAT(1X.66,4A,Fl0.3.4(F6.0,4X),IH(.I2.IH))
IF(CAPD-CNO)441 .450.441

441 1F(CAPD-PLATE)442.443,442
442 WQITE(6.341)

¡FRB1
GO 10 440

443 NTANTAOI
INtO (NTA)0TKCONVF
JTI (WTA(=YPI
JT2(NTA)VR2
ITO )NTA)XCI
¡T2(NTA(=XC2
CALL SWTCHIJTI(K(.JT2(K))
CALL SWTCH(ITI(R(,0T2(K)(
GO TO 440

400 CONTINUE
WO I TE (6. 220 ) NIA

221 FTPMAT)//,50,41HN0. OF APEAS Of COMMON THICKNESSES (50) .02)
WRITE (6.220)
WO ¡TE t 6, 207) ( MN (J) Jl.NYC)
DO 456 11.NXC
00 455 J1.NYC
NCR (J) 0
IF(NOOE)I.J)-DEFIN)45R,457,455

457 DO 455 K1.NTA
IF (JI> (K) -J)451 .451.455

451 !F(JT2(K (-(>455.452.452
452 IF(ITI (K)-I(453,453,455
453 IF(1T2(K(-I(455,454,454
454 NCRIJ)K
455 CONTINUE
455 CONTINUE
251 FOPMAT(/.13.12,2413)
45e WOITE(6.251)I.(NCP(J).J1,NYC)

C*
COEF ONE BAR ELEMENTS

WRITE (6 223 t
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223 Fr0MAT)1H1,SX,26l.4OF1N1T1ON OF BAR ELFMENTS,/.IX.75(IH.))
459 wPrTFl6.225)
225 FPMAT (/,230,5HSTAPT.60.3HENO,6X,SHSTAPT,AX,(HENO./.140,

I 2HAX.8X,3HROW.70.3NRGW,7X.31ICOL.TX,3HCOL)

445 NNRAPNBAP0
PFAD 15 , 330 I CAPO, B AX, OPi. TPO, XCI, XC?

WPITE)4.444)CAPO,AAX.00i3OR2,XC1 .XC2 .NF4BAR
IF (CARO-CENI) 1446.470.446

446 IF(CARO-SAR)447,448,447
447 WPIIE)6,34i)

IFpP1
GO TO 445

44B NRAPNBAR.I
AX (P4BAR)A4000wVF*CONVF
JAl )NBAR)YPl
JA? (MAAR) TYP?
101 (NAAR)XCI
I I NB AR) = X C?
K B A R

¡FIlAI (K)-1B2(F))461.460,461
460 CALL SWTCHUBI(K),JP2(K))

GO 10 469
461 1F)JBI(K)-JR2(K))463,462,463
462 CALL SWICH(IBO(K).1B2(PU)

G( 10 469
463 IF).1BAS(JB2)K(-JRO(K)(-IABS(1B2(K)1R1(K))(464.465,464
464 1E0P1

WAITE 16.262)
262 FÖPMATI1X.50l4'EPROP-AROVE SAR ELFMENT INTERSECTS SETWEEN NODES)

GO TO 469
465 IF(J51(K)-JR2(K))469.469.466
466 CALL SWTCN)JB1(K).JB2(K()

1TEMP1B1 (K)
IAL (W)1R2(K)
102 (K) ITEMP

469 CONTINUE
GO TO 445

470 CONTINUE
WAX TE (6. 224) NB AP

224 FORMAT(//.IX,22HN0. BAR ELEMENTS (1001. (4)
C..
CDEFINE OUTPUT REQUIREMENTS
484 WPITE(6,226)
226 FC)RMAT(1H1.SX.211IOUIPUT SPEC1FICATIONS./.1X,75(IH)

WAITE (6.228)
228 FOPMAT(//,SX,2OHNOOE FORE ONLY 1,1.50,

I 20)4FOPCE AND STRESS 2./.50,
2 2014STRESS ONLY = 3.!)
PFAD (5.330) CAPO, AIFSF
WAITE (6.331 )C*RD,AIFSF
TESF=A TESE
I )CAPD-SOLVI47B.479,478

470 WPITE(6.341)

479 CONTINUE
NOMAXIOO
NOUT0
WA ¡TE (6 , 227)

227 FOPMAT(/,SX,OSHNOOES SELECTED FOP OUTPUT,/,14X,3HPOW,71,3HCOU
471 READ (5.330) CARO,YR1 XCI

WAITE (6,332)CARD,YPI Xci
IF )CAPD-CENO)472.485,472

472 ¡F(CAPO-ANOOE)473,474,473
473 WPITE)6.34I)

¡FPP(
GO TO 471

474 NOUTNOUT'l
IF (NOUT-NOMAX)477,477,475

475 WPITE(6,476)NOMAX
476 FI)RMATI1X.22HMAX.NODES FOR OUTPUT.I8)

IFPP=1
GO TO 471

477 IO)NOUT)XCI
JO(NOUT)YPl
GO TO 471

485 CONTINUE
WAITE (6. 1912)

1912 FOPMBT(1P1i)
C..
CBEGIN SETTING UP ELEMENTS BY POW

NOCMISN0C-i
IEGNU=0
MEMTOO
DO 1000 J1.NORO
MFMNO0
JP1.J*i
00 950 (1,NXCM1
IPI.I'l
NTiNOOET II ,FIODE,OEF1N,J,NXC,NONO(J))
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N I2NOOET t ¡Pl. 901)0. 00F IN, J, NXC, NONO t J) t
NT3NODET I .NOOE.00F)N.JPI .NXC.NONO(JPI))
NT4N000T t IP1,N000.00F IN. JPI,NXC,NONØ( JPI) I
1F IJ-NORO)605.675.675

C..
C'IEST FOP THICPNESS AREA

605 1)0 650 01.NTA
TctJTI (PO-J)610.610.650

610 IF(JT2IP)-J)6S0.650,615
615 IF(ITI(Kt-1)620,6?0.650
620 IF(1T2(K)-I)650,650,625
625 1.THKIK)

GO TO 675
650 CONTINUE

1=0.
IF (900E (I .J) -OEFIN) 651.675.651

651 IFtNOflE(IP1,JP1)OEF1N)67S.652.675
652 IFCN000tI.JPI)-0EFIN)675,653,675
653 IFIN000tIPI,J)-OEFIN)675.655,675
655 WPITF(6.235)I,J
235 Fr)P.4AT(1X.3SHERPOR-TPICKNESS NOT DEFINEr) FOP ROW.13,4H COL.13)

IrPOr)
C..
CTESI FOP RAP ELEMENTS
675 Ax1=0.

Ax2=0.
*03=0.
A 04=0.
A 05=0.
¡r t WRAP) 7 70. 770 . 6 76

676 0!) 750 P1.NBAP
C
C--HOPI7ONTAL RAPS JRIJR2

IrtJRItK)-J52t0))498,680,68R
C----ROTTOM RAP
680 IF(JPltP)-J)750.6R2.150
652 IF(IB)(KI-1)684.684.750
654 1F11571K)-IPI)750,6R6,686
686 *07:80(K)

GO TO 750
685 IFCJ-NORO)696,750,750

C
C--VERTICAL RAPS 181=182

696 TcUeItK-152(KrtllA.69R,714
C----LEFT HAN!) RAP
695 IF(1R1)K)-I)706,700,706
700 !F(JRl(K)-J)702.702.750
707 IF(JP?tK)-JPI 1750.704.704
704 AXIAX(K)

GO 10 790
C--P10P41 HAND RAR

706 IF(IP1tK)-1P11750.708.750
708 IrtJeItK)-J)710.710,7S0
710 IF(JP2CK)-JP1 (750,712,712
712 AXSAXCIÇ)

GO TO 750
C

C--OIAGONAL BARS
714 J1=J5l(K)

J?=JB? (K)
IF(IPI(K)-!P2(K)t716.716.732

C----RAQ 50110M LEFT TO TOP RIGHT
716 tF)IP1IK)-1)718,71R,750
718 1F (182(K)-tRI I 750.720.720
720 IT.IR1(K)1

00 730 JJJI,J2
11=11.1
IF(JJ-J( 730.722.750

722 1F (II-1)7S0.724.750
724 A03=AX(K)

G!) TO 750
730 CONTINUE

GO TO 750
C----BAP TOP LEFT TO BOTTOM RIGHT

732 IF(IBI(K)-1P1)750.734.734
734 IFIIB7(K)-I(736.736.750
736 I1=TRI(K)=1

Ort 740 JJJ1.J2
11=11-1
IF(JJ-Jt 750.738.740

738 IF(tI-1P11750.739.750
739 *04:80(K)

740 CONTINUE
750 CONTINUE

C

C--CHECK FOP LAST COLUMN
1F tIPI-NOCI 755.770.770

C--00 NOT INCLUDE RIGHT VERTICAL PAR UNLESS LAST COLUMN
755 AASO.
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I-

C--CHEC NODES FOR OUTPUT SELECTION
770 1ls0

1ç-J=o
IFR=0
IFLrO
NUL0
8=0.
Dr, 900 E1.NOUT
1F(JO(X)-J)800,772.780

77? TF(1O(ÇI-1 1900,774.176
774 IFj1

GO TO BOO
776 TEl IOlK)-IPI)BO0.778.800
778 1FJ1

GD TO 800
780 TFCJO(K)-JPI)800,782.800
792 Ir(Io(po-r)800.784.186
784 I'EI

OC' TO 800
796 IlTO(R)-lP1)8OO.788,800
788 TFL1
800 CO"JTINI)E

IF (J-NOPO)805.900.900
C
C--CHEC NODE DEFINITIONS FOP VOIDS
806 IF(NODE(f.J)-DEFIN)830.810.830
AIE) IFCNODE( OPI .J)-OEFIN)840.812.840
RI? IF(NODE(i,JPO -DEFIN)RS0.814.850
814 IF (NODAl jPI ,JPO )-DEFIN) 860,816,860

C
C--QU000ILATER*1 PLATE ELEMENT
916 MFMNOMENNO.I

WPTTE(NCARD.250)MEMNO.MFMTYP.TEGNU.IFSF,IFI,IFJ,IfF.IFL,
J.NI1.J,N12.JPI,NI3,JPI .N14,T.P.P,P.P.P

290 Fr)PMAT(I3.7T1,81?.6E1c.7)
WPITE(6,2Ç0)MEMNO,MEMTYP, IEGNL(.IFSF.IFI,TF'J,IFK.IFL.

'J N TI J .N 12 JP 1. N 13 JP I N 14 T
GO TE) 900

C-- J.TPI VOID - NO PLATE POSSIRLE
#22 AX20.

AX40.
AX50.

ro gpo
C-- JPI.I VOID - NO PLATE POSSIRLE
#24 AX10.

4,4=0.
r» To gao

C-- JPI.IPI VOI)) - NO PLATE POSSIBLE
826 0X30.

AX50.
DO TO 900

C
C.. (I.J( VOID
830 AxI=O.

AX 2=0
4X30.
IFINODECIPI .J)-flEFIN}822.832,822

832 IF(NODE(IPI .JP1)-OEFIN)82N,934,826
834 IF(NODE(I.JPI)-C'IFIN)924.834,824
C--TRI-PLATE UPPER PIC,HT
936 MFMNOUEMNO.I

MFMTYPI
WPITF(NCAPO.250)RFMNO.MFRTYP.IFGN)J.IFSF.IFJ,IFP.IFL.N,JL.
J. '412 JP 1.1913, iP I.NI4 NUL , NUL T.P.P. P. P.P
WPITE(6.?50)MEMNO.MEMTYP.IEGNIJ, IFSF,IFJ.IFK,IFL.NUL.

J.NT2.JP1,N13.JPI,N14.N'JL,NUL,T
GO IO 900

C..(I.J DEE.. (IPI.J) VOTO
840 AA?0.

A4O.
A X5Q.
IF TNODE(TP1.JPI)-OEFINI82P,842.826

842 TF(NOTE( I.JPI )-DFVTN)824,844,824
C--TOI-PLATE UPPER LEFT
944 MFMNOMEMNO*

MFMTYP I
ITA ENCARO. 250) MEMNO , MEMTYP, TEGNU , TESE, (FI, IFTE , TEL. NUL

J.NII .JP) .N13.JPI ,N14.NUL,NUL.T.P.P,p.P,P
WO TIF (6, 250) HEMNO , MEMTYP, IEGNU , TESE. ¡FI, lEE. IAL .NUL
'J.NTI .JPI .N13,JP1.N14,NUL.NUL.T
OrE T)) 900

C..(I,J).(IPI,J) OFF.. (T,JP1) VOID
#50 A'IQ.

4x40.
Tr(NOOEUPI,JPI)_DEFIN)826.85?.826

C--TRI-PLATE LOWER RIGHT
RS? MFMNOMFMNO*I

MrMTYP= i
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WPITE(NCAPD.2S0)MEMNO.MENTYP,IEGNU.IFSF.IFI,IFJ.IFL,NUL.
J.NII.J.N12.JPI.N14.NUL,NUL.T.P,P.P,P.P
WRITE (6 .290) MEMNO NEMTYP. IEGNU. TESE, lEI, IFJ, TEL ,NUL

J.NI i ,J.NT2.JPI .N14,NUL.NUL.T
GO 10 900

_C--TRI-PLATE LOWER LEFT
e60 MFMNOMEMNO'I

- -
AT50.
MEMTYP1
WRITE (NCARD,250 ) MEMNO.MEMT VP. TEGNU, TESE. lEI. TVJ. IFK,NUL

- J Nil..). N 12 WI Nl] NUL .NUL T P P. P P P
WRITE (6 .250 ) MEMNO .MEMTYP. TEGNU TESE. TEl, IEJ, TER NUL

J.NT 1 ,J.N12.JP1 ,N13.NUL.NUL,T
GO TO 900

C
C--PAR ELEMENTS
900 MFMIVPS

TF(AXI 1904.904.90?
902 P4EP4NOMEMNO*l

WRITE ( NCARD .250) MEMNO MEMTYP, TEGNU lESE. TEl. TEK ,NUL .NtJ1.
'J.))! i .JP1 .N13,NUL.NUL.NUL.NUL.AX1 .P.P,P.P,P
WRITE ( 6. 290) NEMNO .MEMTVP, IEGNU lESE. TEl. TEK, NUL ,NUL

J.P411 .JP1 .N13,NUL.NUL.NUL,NUL.AXl
904 TE(AI2)900.908,906

- 906 MFMNOMEMNO'l
WA 11E (NCARD, 250) Mf NNO MENTYP, TEGNU TESE, TEl. IEJ.NUL .NUL
J.NII.J.NI2.NIJL.NUL.NUL,NIJL,&X2.P.P.P,P.P
WQT1E(6.250)MEMNO.MENTYP.TEGNU,IESE,TFT,IEJ.NUL,NUL.

J.NII ,J,NO2,NUL.NUL.NUI ,NUL,A02
900 Ir(Ax3)912.912.910
910 NEMNO*MENND'i

WR 11E (NCARO.250) MEMNO , MENTYP, TEGNU TESE, TE! , TEL ,NUL NUL
J.NIl.JPI,NI4,NUL.NUL.NUL.NUL.A23.P.P.P.P.P
WRITE (6,250)MEMNO.MEMTYP. TEGNU, TESE. jET, TEL.NUL.NUL.

J.NIl .JP1 .N!4.NUL,N(JL,NUL.NUL.4X3
912 TE(804)916,916.914
914 MEMNONENNO1

WO 11E ) NCARD. 2501 MEMNO.MEMTVP, IEGNU , TESE , TE.). IFK,NUL. NUL
J.N12.JP1,Ni3.NUL.NUL.NUL.NUL.004.P.P.P.P.P
WRITE (6,290) MEMNO,P4ENTYP, TEGNU, TESE. TE.), IEK,NUL MOL.

J,N12.JPI .NI3.NUL.NUL.NUL.NUL.024
916 TE)005)950,950.919
910 MEMNO.MEMNO.1

WRITE (NC*RO , 250) MENNO.MEMIYP. IEGNU. TESE, TE J, IEL .NUL .NUL
J.N!2.JPI.N14.NUL.MUL.NUL.NUL.AXS,P.P.P.P.P
WRITE (6 .250) MEMNO.MEMTYP, TEGNU, lESE, TFJ. IFL.NUL.NUL.

J,N12,JP1 .NI4.NUL.NUL,NUL.NUL .025
950 COMITNIJE

MEMIO'MEMIOMEMNO
IF)MEMNO)975,975. 1000

975 wollE )NCARD,250) NUL,NUL,NUL,NUL.NUL,NUL,NUL.NUL.
,J.NUL NUL NUL MOL NUL , NUL MOL P.R .P, P. P.P
WRITE (6.250) N(JL.NUL.NUL,NUL,MUL.NUL.NUL .NUL,
J. NUL NUL. NUL N)J L. NUL NUL NUL, P. P

1000 CONTINUE
JNORO.I
WRITE )MC000,250)NUL,NUI,NUL,NUL,NUL,NUL.NUL,NUL.

J.NUL.NUL.NUL,NUL.NUL.NUL.NUL.P.P.P.P.P.P
WRITE(6,250)NUL.NUL.NUL,NUL.NUL,NUL.NUL,NUL.

J. NUL NUL NUL NUL . NUL NUL NUL P, P
END EILE '(CARD
REWIND NCARD
WRITE (6.281 (MENTO

281 FÖRMAT(IHI.5x.23:ou I' VE JUST GENERATED.18, RHELEMENTS)
IF(IERR)0999.999 .999b

9990 STOP
9999 RETURN

ENO
CZZZZI FRS NOD

SUBROUTINE NOO(NO4O.WODE,NROW.L)
C...ROUTINE COMPUTES T'C L.NGITUDINAL NUMBER FOR GIVEN
C.. .00W AND NODE

DIMENSION NONC I
L.NOOENONO)NR. )

00 1 I.I.NROW
I LL'NONO)I)

RETURN
END

_CZZZZI FRS MODEl
FUNCTION NODET)I,NO0.DEEIN,J,NXC,N0NO)

- C...00UTINE COMPUTES NODE NUMBER FOR GIVEN ROW ANO COLUMN
INTEGER DEFIN
DIMENSION NOUE (40.25)
IF (NONO-NIC) 20, 10.10

JO NQDE1I -

RETURN
- 20 NODET.0

00 50 11.1.1
IF (NODE (T I.J)-OEEIN)50.30.50

30 NODETNODET1
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50 CONI TNUO
Ac-TURN
END

czzzzi FAS SWICH
SIJAPOUIINO SWTCHIII.1?J
IF (11-12)99.99.10

IS 1=1>
T 1=12
¡ I

99 P)1UPN
END

CZZ7ZO c-05 SORT
SIJBPOUrINO SORT)X.N)

C. ROUTINE ARPANC,ES X-0006Y TN ASCENDING 000FR AN!) THROWS
C. .001 DUPLICATO VALUES

lTTMc-NSION 1(N)
S NM>N-I

I'(NMI 199.99,10
lo 0!) 15 11.NUI

Ic- (0 (11-0 (T 1)115,20,30
19 CONTINUE
59 Pc-TURN
20 A1I)X(N)

NN-1
GO TO 5

30 SAVFA(l)
0(01 0 (I 1)
All 1) SAVE
GO 20 10
END

CZZZZI FR5 LONG!
SIIBROUTINE LONG! (Nc-ILE)

C...ROUIINE INPUTS LONGITUDINAL DATA
COMMON /MATPL/E,G.GNIJ.ALPH*.CONVF
COMMON /SHIP/NOLO,LNO(l0Q(.SF0(I00),SFY)100),PHI)100),

NOTP,7TR(50) ,ZLEN,P(S0) .XI,XA.NSEC
INTEGER Oc-c-IN
COMMON /W000/XC(42),YC(2R).NONO(25).NXC,NVC,

OFFIN,N000(40,25) .LROW(100) ,LNOD(100)
COMMON /INFLU/*F(S0.50),ETG(50)
COMMON /SAFc-/ UNITS(4)
COMMON /SAFE/NN(?SI .NCR(51)
DATA XLONG,YLONG,CENO/6HXLONG .6HYLONG ,6HENO
DATA STAN!) /6HSTANDA /
IFRP=0
NOLO0
LOMAX IOU
WollE (6,276)

216 FORMAT (1H) .SX,27HÙEFINITION OF LONGITUDINALS./, IX.75(IH))
Wo I 1F (6. 290

250 FORMAT(/,!40,2HI .RX.2HAX)
Pc-AO (5 330> CAPO. 01,X6
WIG ¡ TE (6, 331 IC*PD.xI. AA
NS EC= I
X T 1) C ONO F*4)
XAXA (CONVF?)
1F ICAPD-STAND) 251.2S2.251

251 WP(TE)6.341)
!FRRI

252 CONTINuE
WRITE (6. 278)

278 c-OPMAT(435,3HPOW.50.SHSTRT COL,20.7HENO COL./,140,
121410,8X.2HIY, 160 ,5H)COL),3X,I0l4(STPT ROW).9H)END POW))

2000 PF*D(5,33I)CARD,0I0,x(y,C1 .C2.C3
330 FORMAT (A6.4X.6010.0)

WAITE (6. 444) CARO.X IX 0 IV. Cl. C?. C3
444 FORMAT C10.A6,2015.S.3(F6.0,4X))

331 FORMATI IX.A6,40.2OIT.3,3(F6.0,40))
IF (CARO-CENO)2001 .2050.2001

2001 IT(C600-*LONG)2002.2004.2002
2002 IF(C000-YLONG)2003,202A,2003
2003 WPTTE(6.341)

341 FORMAT(1X,2lHAPOVE CARD IN ERROR)
TFRP1
GO 10 2000

2004 JPOWCI
¡COL 1C2
TrOL2=C3
CALL SWTCH(ICOL1.ICOLT)

2009 IF(X1l)2007.2007,2006
2006 ¡c-(01YI2007,2007.2010
2007 IFPP1

WAITE 16,2008>
2008 FORMAT(1X.53HERllOP-MOMfNT OF INERTIA c-OR 6800F LONGITUDINAL NOT

1 7HDEFINEDI
GO TO 2001

2010 00 2115 IICOLl.ICOL2
IF (NOLO-LOMAX)2011.2016.2016

2011 NOLONOLO'l
NN000T!I.N000.00FIN.JROW.NXC,NONO(JPOW) I
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LIOW (MOLO) JROW
LÑOO C MOLO) N
CALL NOD(NONO.N.JROW,LNO)NOLO))
SF0 (MOLO) XIX(CONVF'4) IX!
0FF (MOLO) =0! Y (CONVF4) IX!
PHI (MOLO)0.

2015 CONTINuE
GO TO 2000

2016 WTE)6.288)LOMAX
288 FOPMAT(10.3OHMAX. NUMBER OF LONGITUO!NALS . IR)

IFRRI
GO TO 2000

2020 ICOL=Cl
JQO I C2
JQO2=C3
CALL SWTCH)JROI .JQOO)

2035 !F(110)2037.2037.2036
2036 )F (01Y2037,2037,2040
2037 IFPPI

WP 11E (6.2008)
GO TO 2000

2040 00 2045 J=JPO1,J002
IF (NOLO-LOMAX) 2041,2047.2047

2041 NOLONOLOI
N=NOOET ) IC0L,NOOE,DEFIN,J,M0C.NONO(J))
L PO W C MOLO) =J
LNOD (MOLO) N
CALL NOD (MONO.N,J.LMO (MOLO))
SFX(MOLO)018(COMVF'4(/X!
SF0 (MOLO) 0 lY (CONVF"4( /00
PM! (MOLO) 0.

2045 CONTINUE
00 TO 2000

2047 WPTTE(6,288)LOM*X
0FRRI
G)) TO 2000

2050 WPIT)6.287)NOLO
287 FopMAru//.1x.2?uu..THEPE ARE A TOTAL OF,16.14H LONGITUDINALS)

DO 3000 J1,NYC
3000 NN(J)J

WO I TE ) 6. 3001)
3001 FOPMAT(1H1,50,29MLONGITUDINAL NUMBERING SYSTEM./,IX,70(1H()

WO 11E (6. 3002) ( MN (J) , J1,MYC)
3002 FORMAT(//.10,1)4C,/,10.IHO.5X,3HROW./. 10,INL.2513./)

DO 3000 !=1,NXC
On 3045 J1,MYC

NCR I J)
(F (NODE )!.J)-OEFIM)3o45.3010.3o45

3010 NCP(J(1
N=MOOFT(I,MGOE FIEF IN, J, MXC. NONO I J)
00 3040 L1.NOLO
IF (LPOW (LI-J) 3040.3015.3040

3015 IF(LNOD(L)-N)3040.3020.304I
3020 NCB(J)LNO(L(

GO TO 3045
3040 CONTINUE
3045 CONTINUE

WOO TE (6. 3047) C NCR C J) , J1. NYC)
3047 FORMAT(/.2X.25131
3050 CONTINUE

1F (TERRI 2060.2060 2055
2055 STOP
2060 NMOTR1

C--COMP)TE INFLUENCE COEFFICIENTS FOR STANDARD LONGITUDINAL
E!=E01

YZLEN/FLOAT (NC
00 2 11.NOTP
OD 2 J1,NOTB
IF (I.GT.J( GO 00 1
AYFLOAT (J)
XYFLO0T (I)

R=ZLEN-A
GA =0.
IF (XA.NE.0.)GK=X8/XA/G/ZLEN
IF)! .J) 0X/6./E! )ZLEN2LEN-BB-X0) /ZIEN.GK
GO 10 2

AF(!.J)AF(J.!)
2 CONTINUE

RE T URN

END
SIIRROUTINE SMELL
COMMON /SHLWEB/IBIID.B)50).T(SI.2)
COMMON /WORK/XC(42).YC(28 ).NONO(25(.NXC.NYC
COMMON /SAFE/UNITS(4),IT1(50).!12(50).

.JTI(50) .JT2(50) .TMK(5O) .AX(100).!B1 )I00).182(100).
J51(100) .J82(100) 10)100) .JO(100).NCR(5I).NOB(25)

COMMON /S*FE/IERÑ.XL8HO,DFCL.OESH
nATA CEND.CSH(L /6REND 6HSHELL

t i NYC
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T (11,1) 0.0
T (11 .fl =0.0

5 CONIIN>JE
Or R 111,NXC

IFfl(C(I>>-Xt8H0)6.7.7
N CONTINUE
7 IRHO=TI

WPITE(6.R)
R FORMAT) (HI .21X.SHPLA1E.5X.OHSHELL.70,3)4RHO./.130,3HPOW.50.

6HLFNGTH, 50 5HTHICX 60 .5>4TH ICE
>0 PFAD(S,1! )CARD.YPOW.BL.TSHL.TLRHDIl Ff(RMOT(A6,40.4F10.0)

WO T TE (6. 12> CA RD. YRO W. BL. T SHL. 11 RH»
12 FORMAT ( 1X.A6.40.4F10.3)

IF (CARO-CENO> 15.50.15
IS ¡F(CARD-CSHEL)16.20.16
IF, WOITE(6,17)
17 Fr(RMAT(IX.21>$.AR0VE CARD TN ERROR)

¡FRS.>
GO TO 10

20 000W=YROW
IF> ¡00W> 16.16. 22

22 IF>TPOW-NVC)26.26.16
26 MNOOEMNOO.1

T (100W,>) TSHL
t> T PO W. 2> .TLRHO
R> 100W> R1
GO TO 10

50 CONTINUE
60 RFT>JRN

ENO
CZZZZT FR5 LOADS

S>J800UTINE LOAOS>NFILE,NSCP(
C.. .00UTTNE TO INPUT LOADING CONDITION

INTEGER OFF IN
COMMON !WORK/0C(42),YC(28>.NONO(25).NXC.NYC.

+0FF IN.NODF>40.25>.LROW)100>.1500)I0O)
COMMON /MATRL/E,G.GNU,ALPHA,CONVF
COMMON /SHIP/NOLO,LNO)100),SFX(100).SFY(I00.PHI(100>.

NOTR.ZTR)50),ZLEN,P>50) .XI.0A,NSEC
COMMON ¡SAFE! UNITS)4>
COMMON /SAFF/L080C(I00>.00(50),DY(50).ÙR*SE)50),

.20)50) .PC>50> .ZO(20>.O(20) .OPL(I00)
COMMON !SAFE!TM(S,S>,TR(S,5),S1(5.1).S0(5.1),OOATA(8.50)
COMMON !SAFF/ZI(20>.EYE(20)
COMMON /SAFE/DXL (50) .DYL 150)

COMMON /SAFE/ ST>50.2S.2),A)2,R)S0.2)

COMMON !SHLWEB/IBI>O,8)50) ,T(50.2)
COMMON /INFLU/AF(50,S0)
DATA CENO. XUNTF, TUN IF,XFOP, YfOR, SHEAR /6HEND .6HXUNIFO.6HYUNIFO

I 6HXFORCE,6HYFORCE,6HSHEAR
flOTA 0LONG.YLONG /6HXIONG ,RHYIONG
DATA CSHR /RHSHEAR
ZT>1(=0.
EYE>!) XI
NÇECI

50 NOEC0
NMISC0

00 52 L1.NOLO
52 LOAOC>L)O

IERR=0
WollE (6.SS>

55 FORMAT(IHI.50.I7HLOAOING CDN0ITtON./,IX.75(IH>)
50+0
>40=0
NOONEO

60 READ)5,61)CARD,(LPL(IL),TL=L,6)
6) FORMAI (A6.4X ,6F1 0.0)
62 FORMRT ( IX,A6,4*.6F10.3)

IF (CARO-CENO> 65.1000.65
66 IF(CARO-XUNIF)66.!60.66
66 IF(C*PO-YUNIF>67,162.61
67 IF(CARO-XFOR)68.!64,68
68 IF>CARO-YFÖR)190.)66,190

160 NOIR!
GO TO (70

162 NOIR=2
GO TO 170

164 NOIP1
GO TO >80

166 N0102
GO TO 180

>70 DO 175 1L!.3
ILL2IL-1
Z=ZPL I ILL)
OL?PL( ILL. I)
1F (Z!> 72,172.1 73

>72 IF)MQ)173.173,176



C

ISO IF)C000-0t0N0) 192.191.192
191 JPOIZPL)I)

JPO7=JPO1
ItOU =ZPL (2)
ICOL2ZPL (3)
LT TRA?
IF) ICOL2I )94. 194.196

¡94 TCOI2ICOLI
00 TO 195

19? Ic(CAPOYLONO)200U93.200
191 ICOLI=ZPL(I)

¡ CDL 7= ¡COL I

JPOI=ZPL)?)
JPO?=7PL (3)
LOIRA)
IF)JPO2) 187.187.195

IR? J0O2=JPOI
¡95 SFLZPL)4)

IF> SF1 >197.196.197
¡96 SFLI.0
197 IF)NDONE)210.2?0.205

C
C THIS SECTION COMPUTES DEFLECTIONS FOP BASIC IONG!TUOTNAI
210 SFAO.

5rS1 .0
CALL SETOC(NSEC,Z!.EYE,HO.ZQ.O.IVP.ZP,PC.ZLEN.NOCC.00ATA)
NrOP4=0
CALL TMATT(XB.NB,ZLEN.TM.NOCC,NCON.004T*,SFS.I.0.SFA.FT.6)
CALL COMST(TM.S!)
NC ON = O

00 600 k1.NOTP
CALL TMATT(UB.NP.ZTP(K) .TK.OIOCC,NCON.00ATA.SFS.1.0.SF*,E.G)
CALL MPftJlT(Tp4,SI.ÇX,5.5.l)
DAASE (X) ASO (1.1)

600 CONTINUE
Nr) ONE = 1

NAO
Nr) O

WOITF (6.501)
SOI FORMAT)!)

C
20S CONTIN(JF

WAITE (6. 198) CAPO. (ZPL ( IL) ILA) .4)

158 FOPMAT(1X.A6.4X.3>F6.0.40) ,Fj0.3)
CALL SWTCH(JPO1.JRO2)
CALL SWTCH(ICOL1.ICOL2)
J=JPoI
I=TCOL 1

226 jA )NOOE(I,J(.DEFTN)S00.23f(.B00
230

C--CHFCA IF NODE GIVEN HAS BEEN DEFINED AS A LONGITUDINAL
DO 250 LI.NOLO
IF)J-LROW(L) >290.240.250

20 TF)NLNOÙ(L))250.260.250
250 CONTINUE

IFBPA1
WATTE (6.292) J.!

292 FOPHAT)IX,I9HFPSORNODE ON ROW,I4,4H COL.14,BH HAS NOT.
I 31H BEEN DEFINEr) AS A LONGITUDINAL)

DO TO BOO
260 L000C(L)A1

NAECNPEC. I
Dr) 266 X1.NOTO
GO TO (262.?64).NOIR

262 DA(X)ADBASE(K)SFL/SFX>1)
DT (XI 0.
GO TO 265

264 DY>K)DBASE(K)SEL/SFY(L)

24

Ill Nr)N0.1
>42TL
O (NO) =OL/CONVF
Zr) (NO) l.CONVI

175 CONTINUE
176 WOITE)6.62)CARD. )?PL(IL),)L1.N)

(40 ONE A O

Gel 70 rI)
180 DO 186 ILI.3

ILL A2 ILI
?ZPL (ILL)
P(=?PL(ILLI>
IF (7) 182. 182. 183

IR? I)NP(183.183.1R6
183 NPNP.1

N=7A Ii
Pt ( NP) PL
ZA (NP) AZCONVF

IRS CONTINUE
186 WAITE(6.62)CAPD. (7PL (IL) .ILI (4)

(400(41=0

C,rl TO 60
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Ox (K) =0.

265 CONTINUE
WRITE (NSCP) J,N.00.OY

900 GO IO (810,820).LOIP
810 .(J.1

IF(J-JRO2) 225.225,60
820 1=1.1

IF (1-ICOL2) ?25,225,60
200 WRITE(6,62)CAPD

WO TE (6 , 202)
202 FORMAT(1X,21H*AROVE CARD IN ERROR)

¡F501
GO TO 60

1000 CONTINUE
WRITE (6,62) CARD

C--SHEAR LOADS AT TRANSVERSES WEB LENGTH B ANO THICKNESS
WO 11E (6. 1021)

1021 FORMAT(1H1.26HSHEAR LOADS ON TPANSVERSES
00 1023 K1,NOTR
DO 1023 NLMEM=1,2

1023 P(K.NLMEN)=0.0
A(I) =0.
A (2) 0.

00 1025 J1,NYC
A(I) A (I) .T (J. 1)R(J)
A)?) 8(2) xl (J.2) B (J)

1025 CONTINUE
NLOO2

lE(A)?)) 1091,1092,1091
1092 6L001
1091 'R1TF (6.1027)

1027 FORMAT(220.SHSHELL,60,3HBHD./.13X,7HTRANSV..21.SHSHEAR,
S0.SHSHEAR)

1028 RE#G(S,61 )CARO.ATRAN,RSH,RAH
WRITE (6.2020) CAPÛ,ATRAN,RSH,RBH

2020 FORMAT (1X,A6,5EI3.S)
IF(CARD-CEND) 1029.1032.1029

1029 )r)CAPO-CSHP)1030,1031.1030
1030 wqrrE)e. 202

1FR 5 1

GO 10 1028
1031 KATRAN

R (K. I )RSH
PIK,2)=RRH
GO 10 1028

1032 CONTINUE
00 1036 K1.NOTR

DO 1038 NLMEW=1.NLOO
S-R)K.NLMEM)/AINLMEM)
DO 1033 J=1.NYC

1033 ST(K,J,NLMEM)ST (J.NLMEM8J
1035 CONTINUE
1036 CONTINUE

DF) 1038 K1,NOTP
1039 Dx(K)=0.

N01R2
SFLI .0

DO 1042 NLMEM1,NLOO
GO IO )1041,1044(,NLNEM

1041 11
GO TO 1046

1044 118HD
1046 CONTINUE

00 1040 J1.NYC
IF)T(J.NLMEM) )1040,1040,1I37

1037 N=NODET(I.NOOE.DEFIN,J,NXC.NONO(J))
00 720 L=l.NOLO
IF)J-LROW(L) (720.710.720

710 IF(N-LNOD)L))720,730,720
720 CONTINUE

I FRR 1
WRITE (6,252) J. j
GO TO 1040

730 NPECNREC.1
LOADC (L) = I

DO 735 K1.NOTR
DY (K)0.
DO 734 M1.NOTR
DY(K)=DY(K).AF(K,M)ST(M,J,NLMEM),5Fy(L)

734 CONTINUE
738 CONTINUE

WRITE (NSCR) J,N.00.OY
1040 CONTINUE
1042 CONTINUE
1048 ENO FILE NSCP

¡FUERO) 1048,0068.50
1048 PElINO NElLE

WRITE (6.741)
00 2000 L1,P8O1O
00 1050 X1.ÑO1R
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DXL)K)0.
DYL 1K) =0.

1050 CONO (NUE
RFWINO NSCR

740 FOQM*T(SH1.37HLONGITUO!NAL DEFLCTTONS DUE TO LOADS)
DO 1000 NRI,NPEC
RFA!) (NSCP) J.N,DX ,DY
IF(J-LPOW(L) )1500,1100,1500

1100 IF(N-LNOD(L))1500.1200.IS00
1200 DO 1250 K1,NOTP

DXL (K) =DXL (K)*DX (Y)
DY).. 1K) OYL (K) DY (Y)

1250 CONTINUE
wRITE (6,741) J,N

741 FORMAT) 1X,3HROw. ¡3.SH NODE. 13)
WROTE (A 742)

742 FORMAT) 100.13HX-DEFLEC110NS)
300 FORMAT(IX.5E12.4)

WP IlE (6, 300) ( DX (K) K1,NOTP)
WRITE (6. 743)

743 Fr)RMAT(100.13H0-DEFLEC110N$)
WRITE (6 .300) (DY (Y) .K=).,NOTR)

1500 CONTINUE
WRITE (NFILE ) LROW (L) ,LNOO (L) ,LDAOC (L) , SF0 (L) .SFY (L).

PHI (L) .00L,OYL
2000 CONTINUE

END FILE NFILE
RFWIND NElLE

9999 RETURN
999P STOP

END
CZZZZI FRS SEIOCS,SETOCS.SETOC

5))RROUTINE SEIOC(NSEC,Z1.EYE.N0,7O,O.NP.ZP.P.ZLEN.NOCC.00AT*)
C--ROUTINE TO SET UP OCCURRENCE DATA VECTORS

DIMENSION Z11201,EYE(20),Z0(20),Q)20),2P(50).P(S0(,ODATA)M,50),
.20CC (70)

C--DETERMINE LOCATIONS FOR ALL OCCURRENCE CHANGES
20CC) 1) =0.
ZOCC (2) ZLEN
NOCC2

C--FIRST ARRANGE X-SECTION CHANGES IN ASCENDING ORDER LEFT 10 RIGHT
21 (NSEC'I ) ZLEN

10 DI) 20 N1,NSEC
IF(7I )N)-ZI (N.1) (20,20,30

20 CONTINUE
Or) TO 40

30 SAVE.71(N)
21(N) .ZI (N.).)

2! )N*1)SAVE
SXVEEYE(N)
EYE)N)=EYE)N.1)
EYE ) NR)) SAVE
Gr) TO 10

40 00 50 N1,NSEC
NOCCNOCC I

50 ZOCC(NOCC)=Z!)N)
C

IF)N0) 110,110.60
60 ZO(N0.1).ZLEN

C--ARRANGE UNIFORM LOADS IN ASCENDING ORDER LEFT TO RIGHT
70 DO RO N1.NO

IF(20(N)-2O(N.1) )A0.80.9O
RO CONTINUE

Gr) IO SS
90 SAVFZQ(N)

ZO (N) .20 (N.).)

Za (N' I) SAVE
SLVEO)N)
O ( N) (N.H
Q)X1*) )SAVE
GO TO 70

95 00 100 N2.N0
N OC C N OC C I

100 ZOCC(NOCCI'ZO(N)
110 IF)NP(200.200,120
120 ZP(NP.1)ZLEN

C--ARRANGE CONCENTRATED LOADS IN ASCENDING ORDER LEFT TO RIGHT
130 DO 140 N1.NP

IF (ZP (N)-ZP(N.1 () 140,140.150
140 CONTINUE

GO tO 160
ISO SAVEZP)P4)

2e (N) ZP (N'i)
2e ( N'I) SA VE

SAVEP (N)
P(N)P(N.1)
P (N.).) SAVE
GO TO 130

160 00 170 N1.NP



27

,'rCC=NOCC. I
170 ZOCC(NOCC)=ZP(N)

C--ARRANGE OCCURRENCE LOCATIONS IN ASCENDING ORDER LEFT TO AIGHT
200 CALL SOPT(ZOCC,NOCC)

C

C--INSERT OCCURRENCE DATA
NOCCNOCC- 1
00 500 J1.NOCC
OrlATA ¿6.J)ZOCC(J)
OrlATA ( 7. J) =20CC 1 J.1)

OrlATA (8.J)1.
C-- ODATA(8.J) INDICATES IF A CONCENTRATED CONDITION OCCURRS AT THE LEFT
C AN OCCUOQENCE FIELD. IF SET TO 1. NONE EXISTS. IF SET TO 2. ONE DOE

00 210 11.5
210 OOATA)t.J)=0.

DO 230 N1.NSEC
IF (21(N)-20CC (J)) 220,240,200

220 IF(7I(N.1)-ZOCC)J) (230.230,240
230 CONTINUE
240 ODATA(1,J)=EVE(N)
200 IF)NO300.300,260
260 0(1 280 N1.NO

I' (20 (N) -2DCC(J) (270,290.300
270 !F(20(N.1 )-ZOCC)J) (280.200,290
200 CONTINUE
290 000TA)3.J)0(N)
300 If(NP)400.400,3I0
310 DO 320 N),NP

!F(2P)N)-ZOCC(J) (320,315.400
310 ODATA)S,J)P(N)

OflA TA I 8. J) =2.

320 CONTINUE
400 CONTINUE
500 CONTINUE

RETURN
ENO

CZZZZI FRS OCCMS,OCCNS.00CM
SUBROUTINE OCCM(T.PROP. 1DF.X.INFLU,SFS,SFL,SFA.E.G)

C--OCCUPREF4CE MATRIX DEVELOPMENT
DIMENSION T(5.5).PROP(5).TR(5,5(.TC(5.5)
CALL IDENT)T,5)
ET=EPR0P)1)*SFS
GAGPROP(2)SFA
S=0.
IF (GA) 121.120,110

110 S=I./GA
120 T(1,2)-X

T (1.3) -X0/2./EI

T)1,4)=-X0X/4./EI = SX
T (2.4)"I1/2./EI
T)3.4)"X
IF(INFLU) 150.100.999

150 Q=PROP(3)5FL
RDPROP (4

T
T (3.5).-X0 (O.PDX/3.) /2.
T(4,S) e-X. (OROX.'2.)
GO TO (999,200).10F

200 CALL IDENT(TC,5)
CF=PROP (S( SFL
TE (4.5) s-CF
CALL MMULT(T,TC.TR,5.S,5)
CALL EQUAL(T.TR,S.5)

999 RFTURN
END

CZZZZI FRS TMATS.TM*TS.TMATT
SUBROUTINE THATT (XB.NR.X ,TM,NOCC,NCON.00ATA,SF5,SFL,SFA,E,G,

C. .00UTINE TO COMPUTE OCCURRENCE MATRIX FROM LOCATION
C.. .2ER TO X

DIMENSION TM(5.5).TO(5.5),TR(5,5),PROP(5).00ATA(8,5o)
INFLUO
IF(NCONI 110.110.100

100 !(X-XB)110,120,120
110 CALL IDENT(TM.S)

NR I
XR=0.
NCON I

121 NRBNR
DO 300 NNSB.NOCC
X1ODATA(6.N)
X7ODATA (7,N)
IDFODATA (8.N)
DO 130 1.1,0

130 PXOP)I)ODATA(I,N)
C--CHECk TE POINT MATRIX HAS BEEN USED IN IST OCCURENCE

IF (N-NOB) 140,140,160
141 IF(XBX1)I6O.160,1S0
150 IOF1
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160 NMP4
TrIA-02) 180.170,190

171) NRN.1
180 NATOPI

xP=x
C,1) 10 295

190 NS1OP0
1=02-08
08=22
00 TO 295

295 CALL OCCM(TO,PBOP,IOF,Y. TNFLU.SFS,SFL.SFA,E.G)
CALL 4MULT (1O,IM.TP,5,5.5)
CALL FOUAL(TM.TR,5,5)
Ir INS1OP) 300 300 .400

300 CONTINUE
400 PATURN

END
CZZZZT FRS MMU1TS.MMULTS.MMU1T

SIJRROUTINE MMULT)A.B.C.N1 .N2.N3)
DTMFNSION A(NI.N2),R(N2,N3) .C(NI.N3)
DO 1 I1.Nl
OrI I J=),N3
Cl I._k)0.
Tll I 51.N2
Cl I.JIC(I.J) .A( I,K)8(K,Jl
P F T U R N

ErO
CZZZZI FITS !DENTS.TDET4TS,IOENT

SUBROUTINE bENT CT,N)
OTMFNSTON T(N.N)
Or) S I1.N
OrI A JI.N

4 TlI.J)0,
5 TlI.l>1.

PT URN
ENO

CZZZZT FR5 EOUALS,EOli*LS.EOUAL
SUBROUTINE FOUAL(T,TR.NP.NC)
DIMENSION T(NR.NC),TR(NP.NC)
Or) S IL.NP
DO 5 J1.NC

S TI!.J)TP(I.J)
PF TURN
ENO

CZZZZT FRS COMSIS,COMS!S,COMSI
Ç,)BROUTINE COMSI)TM,SI)

C. ROUTINE TO COMPUTE INITIAL PA0A'4ITEPS OF REAlI MEMBER
DIMENSION TM(S,S),SI(S.1)
DFLIM(1,211M13.4)-IM(3,2)TMU,4)
STIl, I) =0.
ST(3.I)0.
51(5.1) 1.
ST (2,l)(TM(3.5(TM(1.4)-TM(1.511M(3,4) I/DEL
ST (4.1))TM(3.21TM(1,5)-TM(i.2)*TM(3.5) I/DEL
RFTURN
ONT)

CZZZZIE FRS MULT,MULT.MULT
SUBROUTINE MIJIT IA.B.C.i.M)
DIMENSION A(L.L).B(L.L).C(L.L)
rIO 2 11.M

00 2 Ji.M
A().J)0.0

00 1 K1.M
A) T ,J)A(I.J)R( T.S)C(K.J)

2 CONTINUE
PF TURN
OlIO

CZZZZTE FRS 5HIPI,SHTPI.SHTPI
SUBROUTINE SHIPI(NCABO)

C...ROUTINE DEVELOPS FINITE ELEMENT STIFFNESS MATRICES
C.. .FOP IRE TRANSVERSO MEMBER
C FORMATION or STIFFNESS MATRICES

DIMENSION RK(084.064).ALPHAI(4(
DIMENSION UNITS(4).N016).NONO(25),N1(25),IPO(10).PIO(1O)
DIMENSION X(2S,40),Y(25,40),EI(4).GNUII4).00(2,2).

OSS(6.6), OI(6,6).AI(6.6),AJ(6.6).AK)6.6(.*L(6.6),SKAI(6,6),
2SEAJ(6,6) ,S114516.6) .SKAL(6.6) .A1 (6.6,4).A2(6.6.4).SKAI (6.6.4).
3 55*2(6,6.4)

DIMENSION NOBS),MO9(40)
DIMENSION IM(4),jM(4),Z0T(6),ZAJ(6),2A5161.ZALT6) 11(6)
COMMON 51.52 53 . 54 ID NORO NNO

COMMON UNITS 140 NONO Nl TPO PTO
COMMON X Y Z E El GNU

COMMON ONUÏ MEMNO MEMTYP , IEGNU IFSF IFI
COMMON IFJ , IFS IFI. INI JNI INJ
COMMON JNJ INK iNK INL JNI. Pl
COMMON P2 P3 P4 PS P6 XJ
COMMON 1K XL IL OC SS DI
COMMON AI AJ AK Ai SKAI SKAJ
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COMMON SEAR SKAI Al A2 SEAl SKA2
COMMON I? NC XX NOMFM OCOUNT BK
COMMON 1M iM NOI NO2 ZA! ZAJ
COMMON ZAR ZA!. ITEUP ALPHA X!

C ORO(I) TEMPERATURE FLAD, hEMP
C PIO(I) IS USED TO PASS THE TOME OF DAY

RFAO)NCARD.100 (ID.NORO.NNI. NOMAT,ITEMP,(UN!TS(I),I1,4)
IF (N000.GT.25) GO TO 331
1F )NOMAT.GT.4) GO TO 331

100 Fr)RMAT(S1S.4A6)
1(1=1
K 33
1(44

PEAO)NC000.1IR I NORO,MCON.NOBÇ3.MCOM
IF )NORO.GT.N000) GO TO 331
1F (NOBR.GT.I) GO TO 331
IF (MCOM.Gt.1) GO TO 33!

C NOBONUMBER OF ROWS WITH BOUNDARY CONDITIONS
C NOB(I) IMPLIES BOUNDARY CONDITION AT THE ENO OF NOB)I)TH POW
C NOBP=1,FIXEO IN X-DIRECTION.NOMR=O.FIXED IN Y DIRECTION
C MCONNUMBER OF BOUNDARY CONDITION AT iST POW
C MOR(0) IMPLIES BOUNDARY CONDITION AT MORII! TN NODE
C CflM SAMF AS NOBO RUT FOR BOUNDARY CONDITIONS OF IST ROW

DE*O(NC000,II0 I (NOB(II.I=l.NOPO)
QFAO)MCAPD.OIR I (MOBIl) .T1,MCON)

110 FOPMAT)20I3(
QEAD(NCAPD.103 ) FA

RE W INflE I

BFWIÑDK3
PFWINO1(4

= ITFMP
WRITE (6.102)10

102 FORMAT (24H1DATA FOR PROBLEM )JUMBFP,I6)
NO (I) 3

RD (2) 5
ND(3)6
ND (4) =6

WPITE)6.100) ID.NORO.NNI.NOMAT,ITFHP. (UNITS(I(,11,4)
WR!TF(6.II0)NOBO,MCON,NOBR,MCOM
WRITE (6. 1 10 ) I FlOP (I) , 1=1. FlORO)

WRITE (6,110) I MOB I II , !1,MCON)
WRITE 16, 103) FA
PFAD(NCARD,103)E1 (1) .GNU1(1) .ALPHAI (1)

103 FORM*T(E10.2,F7.2,E10.?)
GO 10 333

33! WRITE 16.332)
332 FORMAT (1125M INPUT ERRORS IN SHIP1 /1)

STOP
333 CALL NODEININCARO)

NOMEMO
I COUNT= I

NI)!) =0
1001 1NNINONO(l)
000L2=NNI NONO (2)
DO R I1,ICOL1
DO 9 J1,TCOLI

9 AKII.J)=0.0
Il CALL MEMBER(NC*PD)

IFGNUIEGNU
MFMIYPMEM TYP
1N11N1
JNI.INI

6 IF)INI-ICOUNT) 12.12,13
12 IFIMEMTYP) 13.13.26
26 IUAT!EGNU.1

E=E1 ((MAT)
GFIU=GNUS (IMAT)
A) PHAALPHAI ) INAT)
I 7N0 (MEMTYP)
00 20 X=1.4
I IK)0

DO 20 1=1.11
00 20 J1,NNI
AI )1.J.K)0.0
AY) I .J,K) sO .0

SEA 1(1.J.K)0.0
20 S1(A2(I.J,X)=0.0

NO 1=0
NA20
GO TO I1.2.5,5.S),MEMTYP

i COLI MEM1
GO TO 10

2 CALL HEM?
GO 10 10

S CALL MENS
C TFSF = 1 FORCE ONLY
C 1FSF 2 FORCE AND STRESS
C TFSF 3 STRESS ONLY
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C FOP Tt4FPMAL STRESSE PROBLEM ¡ESE MUST RE GREATER
C ÎI.4AN ZERO FOR ALL MEMBERS

IO 1F (lESE) 22.22.23
23 WRITE (94)MEMNO.MEMTYP,!NI.JNI ,JNJ.JNJ.INK,JNK.INL.JNL.IFSF, 1F!.!

iEJ.1FK.IFL.AI.AJ.AK,AL.SKA!.SKAJ.SXAK.SRAL.O1.NC.ZA!.ZAJ.ZAK.ZAL.o
21
Nl (INI) =91 lINT) 1

22 00 30 !1.NAI
TMM IM(I)
TO 30 J1.NAI
JMMIM I J)

30 CALL TRAMPS (01 1. IZ,NC,SRAI .J, IMM,JMH)
WRITE )Ki)IZ.NC.NAI,NA2,AI.A2.SEA2.!M.JM
NOMEMNOMEM. 1
GO TO 11(3 jO9I-1

400 FORMAT (4E15.4)
00 49 IP=1.NOBO

IF (IPO.NE.NO9(IP)) GO TO 49
¡KNONO CIPO) 2-NORR
R9(IK,I9)8K(IK,It9)1OO5flØOO.FA

49 CONTINUE
IF (000.NE.I( GO 10 233
DO 232 IPI.MCON

JKMOR (IP) 2-MCOM
232 RK(JK.JK)BK)JK.JK)10000000.FA
233 WRITE (K3)IRO,ICOLI.00OL2.((RK(J.J).11.ICOLI).J1.ICOL1)

17 IFIINI-N000) 14.14.999
14 PFWINDR1

00 24 II,ICOL)
Ort 24 J1.ICOL2

24 RP(0.J)0.0
IB Oil IT TT1.NOMEM

READ (01) IZ.NC.NAÌ.NA2,AI.A2.SKA?.IM.JM
TF(NA2) 15.19.31

31 Ort 39 1=1 Nil
IUMSIM (I)
Ott 35 J1.NA2
JMMJU (J)

35 CALL TRAMPT(AI I.12.NC,SKA2.J. IMM.JMM)
IS CrINTINIJE

WRITE (K3)IPO.ICOLI,ICOL2.((BK(I,J),J=i.ICQLI),J=1,ICOL2)
PEW INTEl
Ort 29 I=1.ICOL2
Ort 25 J=i.ICOLZ

25 RR(I.J)R0.0
19 Oil 16 011.NOMEN

PEA!) (Kil IZ.NC.NA1.NA2.Ai.A2,59A2.IM,JM
IF I NA?! 16.16,32

32 Ort 36 I=l.NA2
IMMJM (I)
Ort 16 ,Ji.NA2
JMMJM (J)

36 CALL TRAMPT(A2.I.10.NC.SIÇA2.J. TMM.JMM)
16 CONTINUE

REWIND Kl
ICOLi=NNiNONO( INI!

IF )INI.EO.N000) GO TO 70
100L?=NNINONO) INT'l I

GO TO 71
70 ICOL2ICOLI
71 TCOUNT=INT

Nl )TNI)0
NOMEMO

IE(JNI) 11.II.12
999 REWIND 93

PEW 190K I
PFWINDK4
RETURN
END

CZZZZ7E ERR NODEIN.NODEIN.NOOEIN
SUBROUTINE NOGETN(NCARO(
OTMENSION UNITS(4).9O(6).NONO(25),N1 )25).1PO(10),IO(IOl
DIMENSION X(25,40).Y(25.40),El(4).GNUI(4),OC(2.2),

159(6.6). DI(6.6).A1(6.6).*J(6.6).AK(6.6).AL(6.6).SKAI(6.6).
2SEAJ(6,6) .59*9)6.6) .SKAL(6.6) A1(6.4.4) A2(6.6,4),SKAI(6.6.4(.
3 99*2(6,6.4)

103 FORMAT)IAHINODE C0000INATES//149 ROW NOOE.13X.7HXCOORD.

COMMON 91.92 , 93 94 . ID , NODO NNI
COMMON UNITS ND NONO NI ¡PO , PIQ
COMMON X Y . Z E EI GNU
COMMON GNU1 , MEMNO MEMTYP IEGNU lESE ¡FI
COMMON lEi 1ER TEL INI .iNI TNJ
COMMON JNJ INK JNK INL JNL PI
COMMON P2 P3 P4 PS Pb XJ
COMMON 7K XL SL DC SK DI
COMMON AI A) AK , AL SkAI SKAJ
COMMON SEAR SEAL Al *2 SKAi SKA2
COMMON ¡Z , NC
WRITE (6.103)
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I )3X.THY-00000.130,7(47-00000//1H
RTAD)NCAPO.100 )(NONO)I).T1.NODO)

O)) 00 T=I.N000
! (NONO(T).GT.40) GO TO 200

300 rONTINUE
100 Fr,RMAT)2513)

OA I T1.NOPO
JOENONO (T)
On I J=t.JOE

i PAO(NCARD,I01 )X(I,J),Y)I,J)
101 FORMAT(3F10.2)

00 2 !).N0PO
J()ENONO) 0)
00 2 J=I,JOE

2 WPTTE )6.102)T.J.X(I,J),Y(I.J)
102 Fr(RMAT)IH .16,!?. 3E20.5)

GO TO 223
200 (RITE (6,221)
221 ÇOPMAT )//?SH INPUT ERROR TN NOOFIN II)

STOP
223 MOTTE (6,104)
104 FORMAT )13HIMEMREP DATA/I

150H0 M M T 1 1 0 I I I J T J I J I J.
2110 , 2I4PI, ¡IX , 2HP2, (IA. 2HP3, 110. 2HP4,11X , 2HP5,1IX. 2HP6/
350H E E E F F F F F N N N N N N N NI
45TH M M G S I J K L T ¡ J J K K L LI
514H N T N F-
AITH O Y UI
7 RH P)

RETURN
FO

CZ?ZZIE FRS MEMBER,MEMBER,MEMBER
SI)AROUTINF MEMBEP)NCAR)))
DIMENSION UNTTS(4).ND(6).NONO)25),NI)25).!PO(l0).PlO(10)
DIMENSION X(25.40),Y(25,40),EI(4),GNIJI(4).00(2,2),

ISK(6,6). IDI (6,6).4I(6.6),AJ)6.6),AK(6,6),AL(6,6),SWAI(A,6),
?SkAJ(6.6).SKAK(6,6),SKAL(6,6).AI)6,6,4),A2(6,6,4),SKAI(A,6,4,.
3 SKA2(6.6,4)

COMMON KI.K2 K3 KA ID , HOPO NNI
COMMON UNITS ND NONO , Nl , TPO PIo
COMMON , Y Z E EI GNU
COMMON ONUI MEMNO MEMTYP IEGNU lESE lEI
COMMON ¡EJ IFK (FL INI JNI DU
COMMON JNJ INK JNK (NL , JNL PI
COMMON p? , P3 P4 , PS , PA , ¡J
COMMON YK , XL AL DC SK , IDI
COMMON AT , AJ AK AL SKAI SKAJ
COMMON SKAK SKAL AT A? SKAI SKA2
COMMON ¡Z NC
PÇAO(NCARO,100 )MEMNO,MEMTYP,IEGNU,IFSF,IFI,IFJ,IFK,IFL,

lIN!, JNI, (NJ, JNJ, INK, JNK. INL . JNL .Pl. P2, P3. P4, P5, P6
100 FORMAT(T3,7I1,8T2,6EIS.7)

WPITE (6.101 )MEMNO,MEMTYP. IEGNU,IESF,IFI,TFJ,IFK.TFL. INI,JNI.JNJ,
1JNJ,INK,JNK,INL,JNL,P1,P2,P3.P4,PS,P6

101 FORMAT (1H I4.ISI3.6FI3.5)
OFT URN
E'O

CZZZZIE ERS TRANS.TRANS.IRAN5
SUBROUTINE TRANS(A.B,M,N)

DIMENSION A(M,M).R(M,M)
DO 1 I1.N
00 1 J1.N

I A(I,J)B(J,I)
RETURN
END

C2ZZZTE FRS ETGEN.EIc,EN.EIGEN
SURROUT ¡NE EIGEN (A,B,VALIJ,N,L,M)

C. ..ROUÎINE COMPUTES ETOENVALUES FROM A MATRIX OF INFLUENCE
C. ..COEFFTCFNTS AND ALSO GENERATES THE FIGENVECTORS

DIMENSION A(L,L),RIL.L),VALIJ)50).OIAG(50).SUPERD(49),
I O)49).VALL)50).S(49),C)49),D)5I),IND)S0)

DIMENSION U(20)
C CALCULATE NORM OF MATRIX

3 ANORM?0.0
4 DO 6 DI,N
5 OD 6 J1.N
6 ANOPM2ANORM2.A(T,JI2
7 AWORMSORT)ANORM2)

C GENERATE IDENTITY MATRIX
9 P (M) 10. 45. II

10 DO 40 ¡RI,5
12 00 40 JRI,N
20 (FIl-J) 35. 25, 35
25 e)I,J)R1.0
30 GO 10 40
35 B)T.JP0.0
40 CONTINUE

C PFREORM ROTATIONS TO REDUCE MATRIX TO JACOBI FORM
45 IFXTT1
50 NNN-2
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52 1F INN) 990. (70. 55
SS 0" 160 11.NN
60 TIM).?
65 II" 160 JM)I.N
70 T)A)T,T'1)
75 T?A(I.J)

1' (T2) 910 160.910
910 T=SOPT(T1'2*722)

Cr,STI IT
STNT2IT

90 D'I 105 M)1,N
95 T7=COSA(0,T'I) ,STNA(K.J)
100 A)K.J)=COS.ACK.J)-STNA)K.T.1)
105 A)P(,j.1)T2
110 D'I 125 M)1.N
115 T?=COS9(T.1.K).STHM)(J.K)
120 A(J.K)COSA )J.K)-SINA( 11 K)
125 A)1.1,K)=T2
129 IF (M) 130, 160, 130
130 D'I 150 K1.N
135 T7CO58(V. 1.11 .SINB)K.J)
140 P )K.J)COSB(X.J)-SINP(K.T.1)
150 A)K.I.l)T2
160 CONTINUE

C M'IVF JACO'T FOPU ELEMENTS AND INITIALIZE ETOENVALUE ROUNDS
170 D'I 200 T=1.N
1Mo DTAG(T)=A(1,I)
100 VALU)1,ANOPM
200 VALL)T)-ANO0M
210 0" 230 12,N
220 SUPERO (I-1) A)I-1.I)
230 0)T-1)(SUPERD)1-1))2

C OF1EPUINE SIGNS OF PRINCIPAL MINORS
235 TAUM).fl
240 1=1
260 M6TCH0
270 T7M).0
275 T1M).0
277 Dr) 450 J1,N
290 0=00*0(J)-TAU
200 IF(T?) 300. 330, 300
300 IF(T1> 310. 370. 310
310 T=PT1-O)J-1)T2
320 Gr TO 410
330 OF(0)) 339. 350. 350
33S T)-j.0
340 T=-P
345 G') 10 410
350 TTM).0
395 7=0
360 GO 10 410
370 IF(0)J-1)) 380. 3S0. 380
3MO DIT?) 400, 390. 390
390 T=-1.0
395 GD TO 410
400 TM).O

C C'IUNT AGPEEMENTS IN SIGN
410 P(T1) 425. 420. 420
420 DIT) 440, 430. 430
425 IFIT) 430, 440, 440
430 MAICHMATCH.1
440 T2=T1
450 TOM)

C ESTABLISH TIGHTER BOUNDS ON EIGEP4VALUES
460 DO 530 KM),N
465 IF (K-MATCH) 470. 470, 520
470 TF)1AU-VALL(K)) 530, 530. 480
480 VALL(K)M)AU
450 (ID TO 030
520 IF)TAU-VALU(Kl) 525. 530, 530
525 VALU(K)M)AU
530 CONTINUE
540 IF)VALU(1)-V*LL(I)-S.OE-8) 570. 570. SSO
SSO IF)VALU(I)) 560, SAO, 560
560 IF(ABS(VALL(T(/VALU(1)-1.0)-S.OE-P) 570. 570. SAO
570 1=1.1
575 jF)I) 540. S40. SSO
580 TAOM)VALL(I).VALU)11)/2.0
OMS GO TO 260

C JACOBI EJOENVEC100S BY ROTATIONAL TPIANGULAPIZATION
590 IF (9) 593. 890. 593
593 IFIOTM)
595 DO 610 I1,N
600 DO 610 J1,N
610 A)I.J)O.O
615 DO 850 IM).N
620 IF (I-1) 625, 625, 621
621 D )VALU(I-1)-VALU(I)-5.OE-7) 730. 730. 622
622 IF (V*LU(I-l)) 623. 625. 623
623 jM (ARS(VALU(I)IVALU(1-1)-1.0)-5.OE-7) 730. 730. 625
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625 COSI.0
628 STNX.0
630 DO 700 J=1.N
635 JF(J-I) 680. 680. 640

640 TrSOST(T1"2.T22)
CO S T 1/Y
SIN=T2/T

650 5J-1).SIN
660 C(J-1)=COS
670 D(J-1,T1COS.T2S0N
680 T1=(OTAG(J)-VALU(1) )COS-RETASlN
690 T?rSUPERD(J)
700 RFTASUPEPD(J)CflS
710 O(N)T1
720 DO 729 J=1.N
725 INO(J=0
730 SMALLDANORM
735 DO 780 J1.N
740 Tr (IND(J)-1) 750. 780. 780
750 IX IARS(SMALLD-ABSID(J)))780. 780. 760
740 SMALLDO(J)
770 NXIJ
780 CONTINUE
790 1ND(NN)1
800 08005=1.0
805 IX (NH-i) 810, 850. 810
810 DO 840 K2.NN
820 ITNN*11(
830 Aflr.l. fl=C(IflPROOS
840 PDODS-PRODSS(TI)
850 AU.fl=PROOS

C FORM MATRIX PRODUCT OF ROTATION MATRIX WITH JACOBI VECTOR MATRIX
955 DO 885 J1.N
860 00 865 51,N
965 U(K)A(K,J)
870 DO 885 I1.N
875 A)I.J)=0.0
880 00 885 51.N
895 A)I,J)=B(I,K)*UIK) .A(I.J)
890 RFTURPq

EiO
SUBROUTINE MATINS(A,NR.N1 .R,NC,M1 .DFTERM. IO. INDEX)

CZZZZTE FR5 MATINS.MATINS.MATINS
C PIVOT METHOD
C MATRIX INVERSION WITH ACCOMPANYINO SOLUTION OF M*P4
C PIVOT METHOD
C FORTRAN IV SINGLE PRECISION WITH ADJUSTABLE DIMENSION
C DIMENSION A(NR,NR), B(NR,NC). INDEX(NR.3)
C N IS THE ORDER OF A
C M IS THE NUMBER OF COLUMN VECTORS IN 8(MAY 8E 0)
C OETERM WILL CONTAIN DETERMINANT ON EXIT
C IO WILL 8E SET BY ROUTINE TO 2 IF MATRIX 8 15 SINGULAR
C I IF INVERSION WAS SUCCESSFUL
C A THE INPUT MATRIX WILL BE REPLACED BY A INVERSEE
C. B THE COLUMN VECTORS WILL BE REPLACED BY CORRESPONDING
C' SOLUTION VECTORS
C INDEX WORKING STORAGE ARRAY
C IF IT IS DESIRED TO SCALE THE DETERMINANT CARD MAY 8E
C DELETED AND OETERM PRESET BEFORE ENTERING THE ROUTINE
C

EDUIVALENCE (IRDW.JROW). (ICOLUM,JCOLUM), (AMAI, T. SWAP)
DIMENSION A(NR,NR), B(NR.NC). INDEX(NR.3)

C
C INITIALIZATION
C

NN I
MM I

0ETEPM 1.0E-08
'O 20 J1,M

20 INDEX(J,3) O
00 SSO 11.N

C
C SFAPCH FOR PIVOT ELEMENT
C

AMAI = 0.0
DO 105 J1.N
IF(INOEX(J.3)-1) 40, 105, 60

60 00 100 K1.N
TF(INOEX(K.3)-I) 90, 100. 715

80 1F ( AMAX -ABS (A(J.K))l 85, 100. 100
85 IP0WJ

ICOLUM K
AMAS ABS (A(J,K))

100 CONTINUE
105 CONTINUE

INDEX(1COLUM.3) INOEX(ICOLUM,3) .1
INOEX (I 1) IROW
INDEX t I .2)IC0LUM

C
C INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL
C
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0F (IDOWICOLUN) (40, 310. 140
340 TFPM-OETE0M

Or) 200 1=1,5
5PA (IPOW.1)
O(IOW,L)A I ICOLUM.L)

200 A(ICOLUM,1)SWAP
¡E(0) 310. 310. 210

210 Or) OSO L1. M
508PR(I000.L)
B) 0000.L) P ( ¡CO1UM.L)

250 8(ICOLUM,U=SWAP
C

C OTVIDE PIVOT ROW BY PIVOT ELEMENT
C

310 PIVOT =A(ICOLUM,ICOLUM)
DFTERM=OETEPMPIVOT

330 A(ICOLUM,OCOLUM)1.O
00 350 L1.N

350 A(ICOLUM,L)A( ICOLUM.L)/PI VOI
¡ECU) 380. 380, 360

360 00 370 L1.M
370 R) ICOIUM,L)=R1 ICOLUM,L)/PIVOT

C
C REDUCE NON-PIVOT ROWS
C

3MO 00 500 L11.N
IF(L1-ICOLUM) 400. SSO. 400

400 T=A(LI.ICOIUH)
A)L1.TCOLUU)O.0
00 450 L=1.N

450 0 (LI .L)=A(Li.L)-A( ICOLUM.L)T
¡ECU) 550. 550. 460

460 DO 000 L1.M
500 R(L1.L(B(LI ,L)-B(ICOL)JM,L)*T
550 CONTINUE

C
C I'TERCHANGE COLUMNS
C

O)) 710 ¡1.N
LN1-I
IF (INOEX(L.1C-INOEX(L.2)) 630. 710. 630

630 JOOW=TNDEX(L,I)
JCOLUMONÛEX (L.2)
00 705 E1.N
SWAPA CE.JPOWC
O IK.JPOW)=A (K.JCOLUM)
A(K.JCOLUM)=SWAP

700 CONTINUE
710 CONTINUE

00 730 E = 1.5
IF(INOEX(K.3) -1) 715.720.715

720 CONTINUE
730 CONTINUE

TO I

810 RETURN
710 Ir) = O

C,O TO 810
FN))

CZZZZIE ERS TEMPCO,TEMPCO.TEMPCO
URROUTINE TEMPCO( NC. I2.SKA.01.ZA)

OTMENSION SKA(6.6).01(6).Z*(61
Or) 2 I1.NC
ZA(I)=O.O
Or) 2 J1,Il

2 ZACI).ZA(I) .SKA(J.I)XI (J)
RETURN
END

CZZZZIE EPS MULTRD,MULTRO,NULTRD
SUBROUTINE MULTRDCAA.IN.JN.SRA)

C PDEMULTIPLIES AA BY SE 714ES READS AA INTO AI 00 02 ANO
C SEA INTO SKAI OP SKAO

OTMENSION UN0TS(4).NO(6C.NONO(25).N1(25),IPO(1O),P00(10)
DIMENSION XC20,40(.Y(25.401 .EI (4).C,NUI(4).DC(2.2).
ISK(6.6). DI(6.6C.AIC8,6C,AJ(6,6).APT(6,6).VL(6,6),SKA!(6.6),
OSKAJ(6,61 .SIÇAK(6.6) .SKAL(6.6) .01 (6.6.4).A2(6,6.4).SKAI(6.6,4).
3 OEA2(6.6.4C
DIMENSION BK(084.084)
DIMENSION IM(4).JM(41

DIMENSION AA(6.6).SXA(6.6)
COMMON (11,1)2 1)3 , (14 IC) SORO NNO

COMMON UNITS ND NONO NI ¡PO , PIO

COMMON 0 . Y Z E , EI GNU

COMMON GNU! , MEMNO , MENTYP IEGNU lESE lEI

COMMON IEJ , jFK IEL INI JNI , INJ
COMMON JNJ INK JMK ¡NL JNL Pl

COMMON P? P3 P4 P5 P6 XJ

COMMON YE XL , YL DC , SE DI

COMMON AI AJ AK AL SKAI SKAJ
COMMON SKAK SEAL Al A? SKAI SRA2
COMMON ¡Z , NC , XE NOMEM IC005T BK
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COMMON IM JM NA! NA2
00 1 T1.I7

00 1 J1.NC
SPA (!.J)O.O
DO I K1.IZ

I Sk*)T,J)SKA(T.J) *SK(T,K)AA))ç.J)
J! NN1 I JN-l)

¡FUN-IN!) 2.2,3
2 NA1NA1*1

IM C NA!) 'JI
CALL PEADIN(*A,A! .TZ.NC.NAI)
CALL PEADTN )SKA,5A*I IZ.NC.NA1)
GO 10 4

3 NAYNA2.l
JA (NA?) =J I
CALL AEADTN (66,X2. IZ.NC.NA2)
CALL PEADIN(SKA.SPAA,IZ,NC,NAY)

4 RETURN
E'40

CZZZZIE FRA; READTÑ.PEAOIN,P(ADIN
SUBROUTINE PEAO!N(A,B,I7,NC.K(

C AEXOS MATPfl( A INTO LAYER K OF MATRIX R
DIMENSION A(6.6).R(6,6.4)00 ¡ II.!Z
DO I J1,NC

I R(I.J.K)A)I.J)
PF TURN
FIO

CTZZZIE FRY TPAMPY.TPAMPY.IRAMPy
S),RROUT!NF TRAMPY (A.KA,!7.NC,SKA.PR.IMM,JMMP

DIMENSION A(6,6.4).SKA(6,6.4),PPC84,A4),DUMMY(3069)
rOMMON DUMMY,RK

DO I II.NC
DO I J1.NC
Dr) I
IRKIMM. I
JRIÇJMM'J

I RKCIRK.JBK)=BP(IA$Ç.JSK) .61K, !.KA)SKA(K.J,KA)
PF T UP N
FAJO

CZZ?ZIF FRY DIPCOS.RIDCOS,RIDCOS
SUBROUTINE DIRCOS

C DIRECTION COSINE SUBROUTINE FOR PLAIE
OTMENTION ))NITS(4),NO(6),NONO(25) .NI(251,IPQ(lO) .PIOUO)
DIMENSION X(25.40).Y(2S,40).EI)4).GNUI(4),DC(2,2),

ISw)6,6). DI(6.6).A!(6,6).*J(6.6),AK(6,6),AL)6.6),SKA)(6,6).
2SKAJ(6,6),SKAK(.6) .SKALI6.6) .61(6.6,4) .A216.6,4) .SK*1(6,6,4).
3 SKA2)6,6,4)

XIX (TNJ.JNJ)-X (INI.JNI(
XXY(INJ.JNJ)-T(INI.,JNI)
RIZ! (INK.JNK)-X( INI.JNI)
R?=Y(INP.JNK!-Y(INI,JNI)
X,)SORT (XIXI.X2.X2)
Dr. (I I C Xl/XJ
00)1.2) X?/XJ

DC (2. 1) z-OC C I.?)
DC (2.2) 0C (I I)

XKRl.DC(1.1).R2*OC(l,2)
YKPXDC(?,l) .R2DC)2,2)
RETURN
END

CZZZZIE FRS MEMI,ME$I,MEM1
SuBROUTINE MEMI
TRIANGULAR PLATE SUBMATRIX SUBROUTINE
DIMENSION UNITS(4).ND(6).NONO(25).N! (25) ,IPQ(IO).PIQ(lO)
DIMENSION X(25.40).Y(25.40).E1(4),GNUI(4),DC(2.2).

ISK(6,6), OI(6.6).AI)6.6) ,*J(6,6),AK(6,6),AL)6.6),SKAT(6,6),
2SKAJ)6.6).SKAK)6.6I .SKAL(6.6),A1 (6.6.4).A2(6.6,4) SKAI (6,6,4),
3 ÇKA2(6.6,4I
DIMENSION 8K1084.084),IN(4).JM)4).ZAl(AI .ZAJ(6) .ZAK(6).?AL(6).

1 ¡1(6)
COMMON K1,(Ç2 P3 KA IO MORO , FINi
COMMON UNITS . NO MONO Nl IPO PIO

COMMON KI,K2 (3 KA ID NOPO , NN!
COMMON UNITS ND , NONO N! , ¡PO PIO
COMMON X Y Z E , El GNU
COMMON GNU! MEMNO MEMTYP IEGNU ¡ESE IF!
COMMON ¡EJ IFK ¡EL INI JNI INJ
COMMON JNJ INK , JNK (NL JNL Pl
COMMON P2 P3 P4 PS Pb XJ
COMMON TP , XL YL DC SP D!
COMMON AI AJ AP * AL SKAI SKAJ
COMMON SKAK SKAL Al 62 . SKAI SPA?
COMMON I? , NC 5K
TNI!Nl
JNIJNI
INJ=INJ
JNJJNJ
INKINK
JNK J Nf)
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CALL TURCOS
CA)1.0-GNU)/?.O
CR01/)2.0(1.OGNUGNU)XJYK)
5K (1,1) CR )YKYK.CAXKXK)
SA ( 1.2) =-CRCAO J 0<0

0K (1.3) CBGNUXJYK
SA (2. 1 1 S)( I I,?)
5K )2.?)CPCA0JXJ
9K ( 2. 3) .0.0
5K I 3. 1) SK ) 1. 3)
5K )3,2) 0
5K (3 3) CP'SJ EJ
CAYK/XJ
CAXK/XJ
Cr=CR- i 0
00 9 T 1.6
00 9 J ).F,

Al ) I J) 0.
A,J)T,J) 0.0

9 OK)T.J) 0.0
00 I 1=1,3
AT (1 .1) -DC I 1.1)
AI)),)) 0C I I I)
AA)! T) =0.0
AT )?,T)-DC)1,I)-CADC)2,))
AJ)2. T) CAOC (2.1)
AK)? 1) =0Cl) .1)
A! (3. T) CCDC (2.1)
AJ) 3. T) =-CR*DC I 2. 1)

I *K13.T)=OC)2.T)
IF)NN)-3) 4.0,9

4 NTUNN)
DO TO 6

S NTU3
6 CALL MIJLTPO)AI,!NI,JNI.5K01)

CALL MULTRO(*J,INJ.JNJ,$IÇAJ)
CALL MULTPO(A(0,TN1(.JN1<,ÇKAK)
IF)TFSF) 3.3.?

2 CAF/)1.0-GNUGNU)
C.E/)Ti.0'GNU))2.0YK))
DE)), 1) CA/XJ
0' (1, 2) =0.0
01(1.3) CAGNU/YK
00)2.1) CA*GNU/XJ
DT I 2, 2) 0 .0
DT (2,3) CA/YIÇ
DT)3.))-CBXK/XJ
DT )3,?)SCB
DT (3.31=0.0
DO 7 1=1,3
TAO 7 J1,3

7 SKI<L)T,J)SK(I,J)
3 IF)ITEMP) 8.B,10

10 XT(1)XJALPHA
ST (?)0KALPHA
AT ) 0) =YK ALPHA
CALL TERPCO( WC,17,SKAI,01.ZAT)
CALL TEMPCO) NC,12.SK*J,01,ZAJ)
CALL TEMPCO( NC,1Z,SKAK,XJ.ZAK)

A EFTUPIO
ENO

CZZZZTE FRS MEM2,MEM?.MEMX
S'IBPOUTTNE MER?

C 0)JADRTLATEPAL PLATE SUBMATRIX SUBROUTINE
OTMENSION F(6.6),)NDEX(63)
OTMONSION UNTTS)4),ND)6).NONO)25),N1(25),IPQ)l0).P!O)i0)
OTMENSION X)25,40),Y(25.40),E1(4),GNUI(4).00)2.2).

ISK(6,6). DI)6.6),A1)6.6).AJ(6.6).AK)6.6),AL)6,6),SKAI)6,6).
2SKAJ)6,F') SKAI< )6.6) SAAL )6,6) *1(6,6.4) .A2(4,6,4) Skai (6,6.4).
3 91çA2(6,6,4)
DIMENSION RK)084.084),TM(4).JM(4) .7*0(6) ,ZAJ(6),?AK(6).ZAL(6).

1 EI(A)
COMMON 1<1,1(2 , (3 1<4 10 NOPO , NNI
COMMON UNITS , ND NONO NI TPO P)O
COMMON X F Z E EI GNU

COMMON GNUI MEMNO MEMTYP TEGNU !FSF DEI
COMMON IFJ IFA IFL INI JNI INJ
COMMON JNJ INK JNK IN). JNL PI
COMMON P? P3 04 PS P6 , Ii
COMMON VI< SL AL DC SA DT

COMMON O . Y Z E EI ONU

COMMON GNU! MEMNO MERTYP TEGNU IFSE 1F!
COMMON IFJ IFA (FL ¡NI JNI INJ
COMMON JNJ INK JNK TNL JNL
COMMON P2 P] P4 PS P6 XJ
COMMON AK XL FL DC 5K DI
COMMON Al AJ AK AL SKAI SKAJ
COMMON SKAI< SAAL AI A2 SKAI 5)0*?
COMMON IZ NC , 0K NO)4FM ICOUNT RK

COMMON (M JR NOI NA? ZAI TAJ
CrIMMON 70K ZAL (TEMP ALPMA 01
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CALL fISCOS
T N I T N T

JN T JN I
INLTNL
J NL = JNL
XXL=X(TNL.JF4L)-X (INI,JNI)
YVLY(INL.JNL)-y(TNI,JNI)
XLOXLDC (I 1) .YYLOC (1.2)
YL=5X1))C (2.1) .YYLOC (2.2)
F (1 I) XJ
F) 1,2) 0 O

F) 1.3) -GNUXJ
F)I.4)=.SXJF(I .3)
F(I.5)0.O
F)2.I)0K
$)2.2)XKVK-.S.xJ.YK
F(2.3)=-GNUXK

?.4)-.5(GNUOKOK.YK.YK

F(3.I)=-GNUYK
F)3.2)=.S(XNXJ-XKXK-GNU.Ytç.yN)
F(3.3)YK
F (3.4) XKYK
F)3.5)0.O
F (4.1) XL
F(4.2)=XLyL-.5.XJ.yL
F(4.3)=-r,N(JXL
F)4.4)=-.5(f,NUXLXL.yL.YL)
F(4.5)2.0U.O.GN(J).yL
F(X.I)=-GNUYL
F(S.2).5(XL.XJ_XLXL_fNU.YL.yL)
F) 5, 3)
F(5.4)=XLYL
F (5.5) 0 .0
CALL MATlNS(F.6,5.OI.4.Q.00.M.TNDX)
!r(MI) 13.13.1?

12 WATTO (.I0O)MEMNO
100 FOPMAT)31H SOMETHING WPONG WITH MEMBEP .15.12)) TOUGH LUCK)

STOP
(3 OA=XL

HAYL
RQ=XL-XJ
HRYL
SCXL-XK
HC=TL-YP(
P0=0K
HÖTL-YK
P F = X N

H F = Y K

XPA.SPA
yPA.5HA
XRBXL-P013. O
YPB)Bf3.O
XSCXK*BC/3.0
YPCYL-HC/3.0
XPO=.SXK
YAD=YK. 5HO
X PF 8E/3. O
YR.666666664HE

ARr. 5'BBHB

A0POHO
AF.SrßE*HE
A=AA-A9-AC-AO-AE
0MAA.Yp*A5.YBBAC.yRCAO.yBO_AE.yBE
TM AA rASAA B. OBB-ACX BC-ADS XBD-AExBE
XTAAA.HA.HA/3.O
XTB=AB (HBHR/18.0*YBBrY8B)
X TC=*C )HCHC/I B. 0'YBCYBC)
X T0A0 )HOHD/12.0.YBO.YBO)
XTOAE (HEHE/1B.0.YBEYBE)
XOXIA-O 19-X OC-X ID-X 0E
YTA*APABA/3.O
YTB=*Pr (BPBB/1P.O.KBBXp)3)
YTC=*C. )ACBC/1B.0'N8C*XBC)
f TDAD (BDBD/1 2. 0'X8OXBD)
YT0*F.. (BEBE/IB.0.XBEXBE)
YTY1A-YIRYTCY1DYIE
A J (I 1) AAXBArYBA
eJ=AB. )A8/1B.0'XBeYBR)
CJAC. (AC/IB.O.OBCYBC)
D J=AD . X BO 280
E J=AE.)AE/I8.O.OBE*YBE)
XYJAJ (1 1) -BJ-CJ-DJ-EJ

CÖMMON AT AJ AK AL SI<AI , SK*J
COMMON SKAK SKAL Al A? SKAI , 5KB?
COMMON 17 NC AN NOMFM TCOUNT BK
COMMON IM iM NAI NA? ZA! ZAJ
C1MMON ZAK ZAL 1TFMP , ALPHA X!
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C=EPl
CP=-CAGNU
r) T (1 1) =CA*A
01)1,2) =CAXM
01 (I 3) CR0
DT (1.4) C8YM

01 )2.2)=CA'XO
DT(2.()CBXM
01)2.4) CRXYJ
T)) (2,S)0.0
DT (3. 3) =01 (1.1)
DT (3.4)=CAYM
01 )3.5)0.D
01 (4 .4) CAYI
DT (4 .5) 0.0
0T(5.5)C8.2.0(1.0.6NU)A
00 3 (=2.5
Jr)E=I-1
0)) 3 J1.JO0

3 DT(t.J)01(J.1)
00 9 11.5
Dr 9 j=1.5
AT (I.J)0.0
Or) 9 K1.5

9 A) (1.J(81(1,J).DI (I.K)'i'(K.J)
Dr) 10 1=1.5
Dr) 10 J1.5
5X(1.J)0.0
0)) 10 K1.5

10 SK(1.J)=SK)(.J).F(K.()A1 (I(,J)
CA=YK/XJ
CR0(c/XJ-1 .0
CC=YL/OJ
COXL/XJ-1 .0
CF-0K/XJ

SL/A J
IF(NNI-3( 14,15,15

14 NrNN1
DC 10 16

(5 NC3
16 DC) 17 1 1.6

DC) (7 J = 1.6
AT)I,J) 0.0
AJ(1.J) = 0.0
AK(T,J) 0.0

(7 A))).J) 0.0
DC) 5 J1,NC
AI(1. J) =-OC ) 1, J)

AI)2,J)-OC)1,J(-CADC(2,J)
AI (i, J) CBOC (2. J)
AI)4.J)=-OC)1,J)-CCDC(2,J)
AT) S J) CDDC (2 J)
AJ)1.J)0C(1.J)
AJ(2.,J) CAOC (2,J)
AJ(3.J)=CEDC(2..J)
AJ (4.J) CCDC (2,J)
A)t5,J)=CEOC (2,J)
AK ( 2,J) 0C ( 1. J)

AK ( 3. J) =OC (2. J)

AL (4, J) 0C ( 1, J)

5 At(5.J)=DC(2,J)
CALL MULTRD(A1. INI,JNI,SKAI)
CALL MULTRD)AJ.(NJ.JNJ.SKAJ(
CALL MULTPD)Ak,TNK.JNK,SKAK)
CALL MULTWD)AL,INL.JNL,SKAL)
IF)TTFMP) 19.19,20

20 XI(1)XJALPHA
XI )2)0KALPNA
XI (3)=VKALPHA
XI (4) XLALPHA
Xl )S)TLALPHA
CALL TEMPCO) NC.IZ,SKAT.X1.Z*T)
CALL TEMPCO) NC.IZ,SKAJ.XI.ZAJI
CALL TEMPCO) NC,IZ.SKAK,X1.ZAK)
CALL TEMPCO( NC.IZ,SKAL,XI,ZAL)

19 CONTINUO
IF)IFSF) 8,8.7

7 Dr) 6 0=1.5
00 6 J1.5
SKAL ) 1.J) S5 ) 1.J)

6 D1(1.J)E1(I.J)
B RETURN

END
CZZZZIE FRS MOMS,MOMS.MEM5

SUBROUTINE MOMS
C PIN-ENDED BAR 5UAMATRIX SUBROUTINE P18AR CROSS SECT ION AREA

DIMENSION UNITS)4) .N0(6).-NONO(25) .N1(25),IPQ(10).PIO(1O)
DIMENSION X(25,40),Y(25.40),01)4),GNUI(4).00(2,2).
155(6.61, 0j(6,6).AI)6.6).A.J(6.61.AK)6.6).AL)6.6).SKA!(6.61,
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2SyAJ(F,,6) .SKAK(6.6) .SKAL(6,6) .A1 (6.6.4) .A2(6,6.4) .SKAI (6,6.4).
3 SKA216.6.4)
DIMENSION RK(084.084(.11414),JM(4),ZAI(6).ZAJ)6).K(6),?ALIA).

I XI(6)
COMMON Kl,K2 (3 <4 , IO NOPO NNI
COMMON UNITS NO NONO NI , IPO PIO
COMMON X Y Z E El GNU
COMMON ONUI MEMNO MEMTYP IEGNU IFSF ¡FI
COMMON ¡Fi , 1FF< TFL INI iNI IN.J
COMMON JNJ INK , iNK INL JNL Pl
COMMON P? P3 P4 PS P6 Xi
COMMON OK AL YL OC , SK DI
COMMON AI AJ AK , AL SKAI SKAJ
COMMON SKAK SKAL AI A2 SKAI SKA2
COMMON IZ NC , 1K NOMEM (COUNT BK
COMMON ¡M iM NSj NA? 251 lAi
COMMON ZAK ZAL ITEMP , ALPHA XI
X1X(INJ.JNJ(-X(INI.JNI
?V(INJ.JNJ(-Y( INI.JNI)
XJSORT (XIX) X?X?)
OC) I 11=01 /XJ
DCI 1.2) X2/XJ

OC (2. 1) e-OC I 1.2)

OC) 2 21=0Cl 1 I)

3 SKKP1E /XJ
SKAL I I I) SKK
I T NN 1 JN I-1
1jNN1(JNJ-1
I(NN1-3 4.5.5

4 NONN1
GO TO 6

S N3
6 DO 12 ¡=1,6

DO 12 J1.NNI
AT (t,J)0.0
AJ (I.J)0.0
SKA) 1 1. J) X .0

12 S)'AJI!.i)l.O
Dr) 9 JJ1,NC
Aill, Ji. I ( =-DC (I, Ji

5A1(I. J), 1) =-.DC(I Ji) SkK
Sill. Ji) -DC) 1. Ji)
SrAT)I,JJ(SKAI(1,JJ.))
NA 1=1

(I> = II

¡r(INJ_TNI, 7,7.11
7 5) ().JJ,2)=OC)I.JJ)

SKAI) I ii.?) S5K0C I 1.i.11
NA 1=2
5M C?) 1J
Ai) 1 .JJ) 0C)1 .JJ)
SKAi)) .JJ)SKAI (1.ii.21
GO TO 9

A 52(1 ,JJ,I)=DCCI,JJ)
SKA2(I. iJ. I) SKKOC (I. Ji)
NA? 1

(I) J J

Ai (1, JJ) =DC (1 .JJ)

SKAJ)).JJ)=SKAZ(I.JJ,1)
9 CONI ¡NUE
IF(IFSF( 11.II.10

10 DT(I,I)P1
11 ¡Ç(TTFMP) 13.13.1<
15 X)(1)XJALPHA

CALL TEMPCO) NC,1l.SKAI.X1,ZA)(
CALL TEMPCO( NC.IZ.SKAJ.K1,ZAJ)

13 PFTUPN
E ND

C2ZZ?IE FRS SHTP?.SHIP2,S141P2
SUBROUTINE SMIPZ(SPP1NG.MOR)

CSH!P2
C MATRIX TRIANGULARIZATION

OTMENSION UNITS(4).ND(6),NONO(25(.NI(?5(,IPQ(10).PIO(10),
1 1NDEX)084.3)
DIMENSION AK(84,84).11K2104,84(.MTEMD(54
COMMON ((1,)<? (3 K4 IO NORD MN)
COMMON UNITS NI) NONO Nl , IPO PIO
COMMON BK?

COMMON/INFLU/AF(SO.S0) .EIG)50) .01(50) .NFILE,NF,LNODUOO)
I .LROW(100),DX)S0).NF
COMMONISAFE/ BK
COMMON/SH)P,NOLO.LNO))00) .SFX(I0O .SFY(I0O),PHI 1)00)

PFWINI)K3
RFWINOK1
RF*O(K3) IRO.ICOLC.ICOL2. I (BK(I.J) .I=1.ICOLI) .i=l.ICOLI(

400 FORMAT I4EIS.4)
DO 35 I11,NORO

IF (MOR.E0.0) GO TO 79
DO 74 1K1.NOLO
AN=PHI 11K)
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1F (1T.NF.LPOW(IK)) GO 10 74
J1LN0O)IK)2-1
J2=J1.1

A=COS)AN)SFX(IK)-S1N(AN)SFY(1R)
9=$IN(AN).SFX(IK).00S(AN)*SFY(IK)

RK)Jl,J1)9K(J1.J1 ASPPING
RX)J2.J2)8K(J2.J2) .BSPP1NG

74 r'ONTINUE
79 r100.

CALI UATTNS)BK.94. ICOLI,BKO.84.00.00.M.INDEX)
r,T TO £36,3R).M

36 WAITE (6.111)190
111 F'7PMAT)1HO.)7HSINOULAR ¡N POW ,)3,14N TOUGH LUCK)

WAITE (6.121) 11.00
121 FrPUAT (9H POW NO t10.ION OFTEPU . E?0.5)

STOP
36 WATTE (KI) IPO,ICOLI.ICOL2. )(RK(I,J).11.ICOLI).J=1.ICOLI)

Ic)IT-NOPO) 40.39.39
40 PAO (K3)TPO.ICOLI.ICOL2.()9K2(I,J).11.!COLI),J1.ICOL2)

WATTE (K1)IPO.ICOLI.ICOL2.((BK2(1.J).11.ICOL1).J1.ICOLO)
00 44 J=1.ICOLI
0(1 43 K1.ICOLO
PTFMPIK)0.0
Or' 43 11.ICOL1

43 RTFMP(<)=901MP)K) .9K(I.J)9)2(j,K)
00 44 11.ICOL2

44 RP(I.J)BTEMPU)
RITF(K1) IPO.ICOLI.ICOL2.( (BK(1.J) .!=1.ICOLO) .J=1.!C0t1)

0" 50 K1,1C0L2
OrI SI I=1.ICOL2
S TEMP I 1) =0 .0
00 SI J1.ICOLI

51 PTEMP(T)RTFMP(T I .PK(I.J)*8K2(J.K)
OrI 90 11,ICOL2

SO MK2(I.P)=RTEMP(1)
AEADIK3)TPO.ICOL1.ICOL2.((BK(1.J).1=1.!COLI).J1.!COLI)

00 39 11,ICOLI
Drr 35 J=1.ICOL1

35 9K) I.J)BK(T.J)-8K2( 1.J)
39 RFWINI1KI

PWINOK3
O F T UP N

EÑO
CZZ7ZIE FR9 SHIP3.SHTP3.SHIP3

S')RPOUIINE SHIP3
CSHIP3
C INPUT OF FORCE DATA ANO BACK SUBSTITUTION FOP FINAL
C SOLUTION 0F FOUATIONS

OTMENSION PK(084.084), VTEMP(94.l)
OTHENSION UNITS(4).ND(6).NONO(25).NI(25),IPQ(10).PIQ(1O)
DIMENSION P12)00)
COMMON KI.K2 ((3 K'. ID MORO NNI
COMMON UNITS NO NONO N) , ¡PO PIO
COMMON NUMFO O

COMMON/SAFE/BK
wRITE (6.110) K1.K2.K3,K4

110 FORMAT(10!10)
PEW ¡MOR I

C CALL FORCIN
NUMFO 1

JOENOPO- 1
KKKO

400 FORMAT (4E15.4)
00 41 I1).JOE
pri)) (((1)100
PFAD (((1)190
RFAD(K1) TPO.ICOL1,ICOLO. I (AK(T.J) .I1.ICOL2) .J1.ICOL1)
DO 42 I=1.ICOLZ
TTK=KKK*JCOL1I
00 42 K=1.NUMFO
00 42 J1.!COL)
IRKKKK*J

42 R(IIK)R(IIK)8K(I,J)R(IKKI
41 KKKKKK.IC0t..1

Dr) 47 Z11.M0P0
PIADIKI) IPO.ICOL1.ICOI2. I )BK(I.J) .01.ICOLI) ,J1.1COL1)
Dr) ¿.5 11.ICOL1
DO 45 K1.NUMFO
VTEMPUI,R10.0
00 45 ,J1.ICOLI
IKKKKK.J

45 VTEHP(I.K)VTEMP I 1.K) .81cC I.J)R(1KK)
Or) 46 T1.ICOL1
IRK '((K K I
Or) 46 J1.NUMFO

46 R)IKK)VTEMP(I.J)
IF III-N000) 49.54.54

49 PACKSPACEK1
B A CR 5P ACEK I
PACKSPACEK1
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RFA)) (K!) IWO.00OLI.ICOL2. I )BK(I.J) .TI.ICOII) .J1.TCOL2)
PACKSPACE Kl
RACKSPACEP( I
KKKKKKIC0L1
DO 47 I1.TCOLI
1K Pc = K (Ç I

00 47 K1.NUMEO
O' 47 J),ICOL2

47 PLK(Ç)R(7KK)(Ç) I.J)VTEMP(J.K)
S4 RFW!NDPÇI

WRITE (6.400) (P)T).11,IKK)
PF TURN
F'T)

CZ2ZZIE FRS SIl!P4.SHTP4.SHIP4
SIIR000TINE SHIP4
DIMENSION JACK(25,40).fORCF(25.40.2)
DTMENS!ON UNTIS)4).ND(6),FJONO)25),P41)?S),IPO(10).PIO(10)
DIMENSION V)2100).UU(6).00(6).AI)6,6).AJ(6,6),AK(6.6).AL(6.6).
ISKAT ('.6(.SKAJ(6.F) ,SKA)c(6.6).SP(AL (6.6) .01(6,6)
DIMENSION VTEEC6,3)

COMMON/SAEE/JACK.EORCF
WollE (6.110)10

110 FDPMAI)T7NIPFSULTS FOP PRORLEM NUMPER.IP)
PWTNTK3
RFA T NOP I

OD 60 1l!1,NUMFO
WRITE (4.)00)UNITS(1),UNTTS(2).UN0TS(3).UNITS(4)

100 FOPMVI)2OHIMEMBER STRESSES IN 2A6,14H PER SQUARE .2*6/I
1132M LOAD SYSTEM ROW MEMBER TYPE ANO NUMRER xSTRESS
2VSTRESS SHEAR STRESS IST PRINC STR 2ND PRINC SIP ANGLE iST P
3PIF4C/440.)4F4)TR)ANG PLATEI.58X.I6HSTRESS TO XA*IS//4R0.
484X-STRESS,6X.7HXGPAD 70,AMYSTPESS.6X.7HYORAD SO,
SIYNSHEAR STPESS/460.12H(OUAD PLATE)//48X,8(40STRESS/500,5H(QAP)//)
RFA T N0K4
KKKNNINONO) I)
KK0
OD 2 TI.NORO
JOE=NONO (I)
00 2 J=1.JOF
JACK (I JI
00 2 K1,NNI

2 FORCE(I.J.K)0.Y
00 09 111,NORO
JÖENI III)
IF (JOE) 23.23,22

22 00 58 JJI.JOE
PFAD ((Ç4)MEMNO.MEMTVP.INT.JNI.INJ.JNJ,TNK.JNK,INL.JNL,IFSF.IFT,TFJ
1. TEK. TEL, AI, Ai, AK. AL SKAI .SKAJ.SKAK,SK*I.0!
IF(IPO)1)) 31.31.30

30 PFAD (K3)VTEE
31 CONTINUE

17 =ND I MENT VP I

ODIO (4,5,B,8.8),'4EMTYP
4 CALL MEMBI

GO TO 20
S CALL MEMA2

GD TO 20
8 CALL MEMOS

20 IF (TFSF-2) 10.10,58
10 1F lIFT) 12.12.11
11 CALL SRI5(A(,0Q. INI.JNI.17.MN1(
12 TF(TFJ) 14.14.13
13 CALL SR15(AJ.00. !NJ.JNJ.I?,NNI)
14 TF(IEK) 16.16.15
15 CALL SRIB)AK.00.INK.JNK.IZ.P4N1)
16 TF(IFL) S8.5$.17
17 CALL SRIS(AL.00,)NL.JNL.I7,NNI)
58 CONTINuE
23 CONTINUE

((K KK K

59 KKK=KKK*NN1NON0(II.1)
WRITE (6.101)UNITS)I).UNETS)2I ,UNIT5(A).UNITS(2).UFAIIS)3),UNITS(4)

101 EORMAT(33HICUT NODE FORCES ANO MOMENTS IN .2A6,TH ANO .4*6/I
12PM LOAD SYSTEM ROW NODE.9X,7NXFORCE.1X,7HVFORCE.1T.
27W7FORCE.9X,SMXMOM.90 .SHYMOM,9X ,5H2MOM///)
PFWINDK4
RFWINDK3
DO 24 II.NORO
JOENONO( I)
DO 24 J1,JOE
(F)JAC)Ç)I,J)) 24,24.20

20 WRITE (6,102) I1I.1.J.(FORCE)I.J.K).K.1.NNI)

CDMMOP KI.K2 Pc3 K4 ¡D , N000 NN1
COMMON UNITS NO NONO NI TPO , PIO
COMMON HUMEO V ((K ((((K III u
COMMON UU 00 MEMNO NFMTYP INI JNI
C'MMON INi JNJ INK JNK INI iNI
COMMON IFSF IF) IFJ IEK TEL. A)

COMMON
COMMON

AJ
SKAL ,

4K
DT

AL ,

VTEE
SKAI SXAJ SKAK
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102 FPM4I(1H .319.3X.6E14.6)
24 CrIJT!NUE
26 l=)

I KF NN I
WOlOF (6.103)IJNITS(3).UNITS(4)

103 FORMAT(23H1N0DE DISPLACEMENTS IN .206.1311 ANO RADIANS//
I2'l( LOAD SYSTEM ROW NOOE.I0X.7H0-DISP ,7X,7Hy-D(SP .71.
27HZ-OISP .40.1 aUX-001M ION,40 , IOHY-ROT6710N.42. 10HZ-ROTATION//I
DO 27 IM,N000
IN=NONO (I)
00 27 IIM.IN
WAITE (6.1041 111.1.11. (V(jVI,720K,IKK)

104 FDPMAT(IH .IR.219,30.6E14.6(
1F1K'NNl

27 I1<K=IKK'NNI
60 CONTINUE

R F T (J PN

END
72721E FRS SP4A.904A.SR4A

SIJBPOUTINE SR4A (A.M.N.B,C(
SA4A "ATRIO MULTIPLICAIION SHIP 4
DIMENSION 0(6,61,B(6).C(61
OD I I=1.M
C CI) 0 O

DO I J=I.N
I Cl 1)C( 1).A(I.J)fA(JI

RFT U RN
ENO

ZZZZIE FRS 5R14,SR14.S014
SUBROUTINE 5R14)KK.N.JN.A1JK,QU. I II.KKK.IIN.IJK)
SP14 BRANCH ÙISPIACEMENTS OR FORCES SHIP 4
DIMENSION V(71001 .AIJE(6.6).OU)6(.W(6)
DIMENSION UNITSI4(.NO(6(,NONO(25),N1(25),IPO(10).PIO(l0)
COMMON Kl ,K2,K3.K4,ID,NORO.NNI,UNTTS,ND.NONO,N1, (PQ,PIO
COMMON NUMFO.V

IF (IJS-TTN( 3,3,4
3 IOKKNN1IJN-1)

GO TO 5
4 IOFKFNNO(JN-I)
5 00 1 11.FINO

10=10.1
1 W(I(V( II)

nO 2 T=1,N
DO 2 J1.NNÌ

2 0CJ)II=OU(I> .01.11< (I.J) 'W)J
PF TURN
E''D

ZZZZIF FRS SPIS,SRIS.SRIS
SUBROUTINE SRIS(AIJK.00.I1.JI,N.NNI)
50(5 NODE FORCES SHIP 4
DIMENSION AIJF(6,6).00)6).FORCE(25,40,?I,JACK(25.40)

COMM ON/SAFE/JBCK.FORCE
nr) 1 J=1.NN1
Ori I T=1.N

1 FISCS (I1,J1,J)=FDRCE( II.JI.J)-AIJK (I.JOO) I)
JACK (II .JI I =
PF TURN
S'ID

ZZZZIF FRS MEMBI,MEMRI.MEMRI
SUBROUTINE (lEMBi
ROANCH DISPLACEMENTS ANO STOESSES FOR TRIANG PLATE SHIP 4
DIMENSION STRESS(6)
DIMENSION UNITS(4(,ND(6),NONO(25),N1(25),IPO(lO),PIO(1O)
DIMENSION V(2100(,UU(6).00(6}.AI(6.6),AJI6,6).AK(6,6),*L(6.6).

(SKAI (6.6) .51<6.1(6,6) ,SKAK (6.6) ,SKAL (6,41.01(6,6)
DIMENSION VTEEI6.3)
COMMON 1<1.1<2 1<3 , 1<4 I)) HOPO NNI
COMMON UNITS , ND , NONO N) ¡PO , PIO
COMMON N(JPIFO V KK , FF1< III 12
COMMON UU 00 MEMNO MEMTYP , INI JNI
COMMON ¡NJ JNJ INK JNK INI... JNL
COMMON IFSF (FI IFJ 1FF lEt. , AI
COMMON AJ AK , AL SKAI SFAJ SKAK
COMMON SKAL DI VIES
DO 1 1=1.3

1 UIJ(1(0.0
C'LL 5R14(KK,3,JNI.#I.UU, 11I.l(KK,INI,INI)
CALL SR14(KK.3,JNJ.AJ,UU,I1I,KKK.INI, INJ)
CALL 1P14(FK,3,JNF,AK.UU. I1(.KKK.INI. INK)
IF(IPO(i)( 11,11,9

9 11=111
Dr) 10 (=1.3

IO Uu(!)UU(I)-VIEE(I,IT)
11 CONTINUE

ÏIIIFSF-2) 7,2.2
2 CALL SR4A(D1,3.3.UU,STRESS)

TA(5TPESS( 11 .STPESS(2) (/2.0
TB= (STRESS (1 (-STRESS (2)1/2.1
Tr=S0PT(TPTB.STPESS(3)SIPESS(3()
PA. TA TC
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PATA.IC
A'GL28.647M*ATAN (STPESS(1) ITO)
1F(TP( 3,4,4

3 (F(STPF5S)3)) 4,9,9
4 AlG)5ANLE-9O,0

60 TO 6
S ANC,LEANGLE.90.0
6 W1TE )6.100)I(!,INI.MEUNO.)STPESS(() l=1,3).PA.PR.ANGLE

(00 FOPMAT(1(40.j9.1(0.16H T0!ANC, PLATE,16.4X,5E14.6.FI0.4.414 DEC.)
(E((FSF-3) 7,8.8

7 CALL SR4A)SEAL,3,3,UU.00)
8 OrTUAN

S'li)
CZZZZIE FR5 MEMB2.MSMB,MEMB2

SI)800IJTINE MEMR2
C BRANCH DEFOPMAT!ONS AND STRESSES FOR QUAD PLATE 5!P 4

DIMENSION 5TRESS(6)
DIMENSION UNITS)4),ND(6).NONO(25),N1(25),(PO(10>.P!OIOO)
DIMENSION V)2100),IJU(6),OO(6),A!(6.6).AJ(6.6),AE(6.6).AL(6.6),

ISFAI(6.6) .SSAJ(6.6) .SKAS)6.6) .SKAL(6.6).DI (6,6)
t)TMFNSTON VTEE(6.3)

DO i T1,5
I tIU(!)0.O

CALL SRI4)EK.S.JNI .A(.UU. III,EKK.INI. INI)
CALL SRI4(SE,5.JNJ.AJ,UU.!(I,KKE. (NI, (NJ)
CALL SRI4(EK.5.JNE,AK.UU. ((I,KSK,IN(,INS)
CALL 9R14)KS,S,JNL,AL,UU.III,KSP(, (Nr, (NL)
IF) (00)1)) 11 11.9

9 10T!I
00 10 1=1.5

10 U)!(I)UU(I)-VTSF(!,IT)
(I CONTINUE

(FUESE-lO 3.2.2
2 CALL 504A)DI,S,5,UU,STPESS)

WQITF (6,100) (IT,IN!,MEMNO. (STRESS)!) .I1.5)
100 FORMAT((H0.1g.I(Q.14H OUAO PLATE,IR,41,5E14.6)

IF)!FSF-3) 3,4,4
3 CALL SP4A(SKAL.5.5.UU,OO)
4 RETURN

FN!)
SIIPPOUTINE MEMA5

CCIE FP5 MEMB5,MEMBS.MEMBS
C RPANCH FORCES ANO STRESS FOR PIN ENDED BAR SHIP A

DIMENSION UN!TS)4).NO(6(.NONO)2S),N1(25(.IPOUO).PIO(10)
DIMENSION V)2100),UU)6),OQ(6).AI(6,6),AJ(6,6).AK(6.6(,AL)6,6(.
)5"A!)6,6),SSAJ(4.6) .SXAK(6.6) .SKAL(6,6) .01(6.6)
DIMENSION VTEE(6.3(
COMMON 51.52 K3 54 ID MORO NNO

COMMON UNITS ND , NONO NI TPO 0(0
COMMON NUMFO , V 5K SSE III (7
COMMON UU QQ , MEP4NO MEMTYP INI , J))!
COMMON INJ JNJ INS 3420 1ML JNL
COMMON IFSF , (FI !FJ IFS IFL AI
COMMON 4J , AK , AL , SKAI , SEAJ SEAS
COMMON SEAL 01 AlEE
00 1 11.IZ

I U'I)I)0.A
CALL S014(KK.tZ.JN!, AI.UU.1(I.KKS.INI. (NI)
CALL SRI4(EK.IZ,JNJ, AJ.UU. ((1,555, (N!. (NJ)
(F110011)) 11.11.9

9 (7=111
U)) (I) =UU (1) -VISE (l.!T)

Il CONTINUE
00 (1) SKAL (1 1) UU (1)

7 ¡)IFSF-2) 3.2.2
2 STRESSOO(I)IOI)1,1)

UDITE (6.100) II!,INI,MEMNO.STPESS
100 FORMAT (1MO, i9.110.TH 040,1 tS.40.E16.6)

3 RETURN
5410

COMMON 51.52 53 54 10 , NORD NN1
CflMAON UNITS MO , NONO NI (PO POD

COMMON N)JMF0 V EI( EKE III (Z
COMMON UU QQ MEMNO MEUTYP INI JNI
COMMON INJ JNJ INS JNK , (NL JNL
COMMON (ESE , (FI (EJ IFS (FL AI
COMMON AJ AS AL SEAl SEAJ SEAS
COMMON SEAL DI VTEF
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