
SSC-228

!i
TANKER TRANSVERSE STRENGTH ANALYSIS

PROGRAMMER’S MANUAL

This document has been ❑pproved

for public release and sale; its

distribution is unlimited.

SHIP STRUCTURE COMMITTEE

1972



SHIP STRUCTURE COMMITTEE
ANINTERAGENCYADVISORY

COMMITTEEDEDICATEDTOIMPROVING
THESTRUCTUREOFSHIPS

SR-196
1972

L)carSir:

One of the most inportant goals of the ShipStruct.ore
Committee is the improvementof methods for clcsigr and anllysis
of ship hull structures. ‘Thisreport is the last in a scquencc
of four Ship Structure Committee reports on a project d.i.rectcd
towards development of an accurate, but 1css expensive, computer
aided structural analysis method.

‘Thisreport contaiIISthe Programmer’s Manual for the trans-
verse strength analysis portion of the program. Other reports
of this project arc

SSC-225 -

SSG226 -

SSC-227 -

Structural Analysis of Longitudinally’
Framed Ships

Tanker Longitudinal Strength Analysis--
user’s Manual and Computer Program

Tanker Transverse Strencth Analysis--
User’s Manual

Comments on this report would be welcomed.

Sincerely,
~A~

W. F. WA, III
Rear Admiral, U. S. Coast Guard
Chairman, Ship Structure Committee



SSC-228

Final Report

on

Project SR-196, “Computer Design of

Longitudinally Framed Ships”

to the

Shi P Structure Committee

TANKER TRANSVERSE STRENGTH ANALYSIS

PROGRAMMER ‘ S MANUAL

R. Nielson,

by

P. Y. Chang, and L. C,

COM/COOE Corporation

Deschamps

under

Department of the Navy

Naval Ship Engineering Center
Contract No. NOO024-70-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



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
ThetankertransverseanalysishasbeenwritteninFORTRAN

IVforuseontheUNIVAC1108andtheControlDataCorporation
6600computers.

ThisProgrammer’sManualcontainsdetailsconcerningthe
program’scorerequirements,datafiles,executiontimes,and
generalinstructionlogic,

DetailsonthedatainputmaybefoundintheUser’sManual.

COREREQUIREMENTSANDDATAFILES

OntheCDC6600,theentireprogram,includingsystemloader,requires
154,101octalwordsofcore(55,361decimalwords).If theuserdesires
toruntheprogramona computerwitha smallercoresizehemaydosoby
overlaying.Theprogramissuitablystructuredtobeeasilyoverlayedfor
thispurpose.

Table1 providescorerequirementsforeachoftheroutinesandCOMMON
areas;allstartingaddressesaregiveninOctalunits.

SixdrumordiskfilesareusedforstoringImgeblocksofdata
generatedbytheprogramatvariousstagesoftheexecution.Threeof
thesefiles(200,000decimalwordseach)aredefinedforthestorageand
manipulationofthefiniteelementstiffnessmatrices.Thethreeremaining
files(100,000wordseach)areforthestorageofmiscellaneousloadingand
longitudinaldata.
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Table1. CORERequirements

-PRoGRAM----ADDREs5-
TANKFR 027704

REORO
13EG1N

TRv

NOD
NODET
SHTCH
SORT
LONGt

Lobos

SETOC
OCCM
T14ATT
MMULT
IDENT
EQUAL
Cowsl
MULT
SHIP1
NOOEIN
MEMBER
TRANS
EIGEN
MATINS
TEMPCO
MULTRO
REAOIN
TRAMPY
DIRCOS
MEM1
MEM2
MEM5
SH1P2

SH1P3
SH1P4
SU4A
SR14
SRIS
HEM~1
MEM92
SHELL

14E14B5
GETBfi
slof
SYSTEMS
ACGOERS
BACKSPS
kNOFILS
INPUTBS
TNPUTCS
~ODER$
KRAKERS
OUTPTBS
OUTPTCS
REHINMS
ATANE
SINCOSE
SQRTE

061470
0616S2

062355

067076
067137
067217
067234
067312

070374

071707
072376
072714
073217
073322
073.400
‘073451
073S23
073617
075032
075250
075&23
075501
077231
077673
077743
100100
100146
100244
100307
100545
101626
101770

103162
103616
104371
104442
1nk~f=
104635
10S042
105216

105355
105452
105471
107035
110020
110033
110360
110426
110710
111026
112422
114114
114365
l14&61
114531
114612
11466T

-.L~BELEo---coMHoN-
lNFLU
SHIP
5AFE
MATi?L
WORK

MATRL
SHIP
SAFE
UORK
SAFE
MATRL

MATPL
SHIP
WORK
lNFLU
SAFE
UORK
MATRL
SHIP
SAFE
SHLHE9
lNFLU

000100
0055’45
006537
025253
025260

025253
005545
006537
025260
006537
025253

025253
005545
025260
000100
006537
025260
025253
oo55&5
006537
070145
000100

lNFLU 000100
SAFE 006537
SHIP 005545
SAFE 006537
sAFE 006537

SAFF nnhs37

SHLUEB 070145
WORK 025260
SAFE 006537

BlankCOmn = 023667

— —
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ROUTINECALLINGSEQUENCE

Table2 providesthecalling
andsubroutines.Thismappingwi”
overlayingschemeifsuchisrequ

Tab

sttheprogrammer
sequenceforallprogramroutines
1 ass n devisingan
red.

ingSequence

Cal1ing routine

TANKER 0s0140
INPUT: 027704
OUTPUT= 031726
TAPE5: 027704

TbPE6: 031726

TAPEIE 033750
TAPE3S 035772
TAPE4= 040014
7APE19: 042036
7APE20: 044060
TAPE21E 066102
REORU 061472

BEGIN 061656

TRV 062357

NOD 067100

NODET 067161

SW7CH 067221

50RT 067236

REGIN

TRV

LONGI
LOADS
SHELL

REoRD
BEGIN

TRv

LONGI

LOADS

SHIP1

NODFIN
MFM!4ER
MEM2
SHIP2
5H1P3
SH1P4
MFMBI
MEMB2
SHELL
MEMR5

TANKEP

TANKEQ

TANKFR

LONG1

TRV
LONG!
LOADS

TRV

LONGT
LOADS

TRv
SET13C

— — -- ——



LONG1

LOAOS

SETOC

OCCM

THATT

MMULT

067314

070376

071711

072400

072716

073221

TANKER

TANKER

LOA()$

TMATT
CIO1. 106534 FIACKSPS

INPUTBS
oUTPTEJS
REWINMSLOAOS

LOADS
OCCM
TMATT

OCCM
TMATT

RCL1. 106555

D#T. I 05473

SYSTEMS
BACKSPS
INPUTBS
RFwINMS

YDENT 073326
SYSTFMS

EQUAL 073402 OCCM
TMATT

LOA05

TbNKEQ

lNPuTCS
KOOERS
KRAKER$
0UTPT9S
OUTPTCS

COMSI

MULT

SHIPI

NOOEIN

MEMBER

TR#NS

EIGEN

MATINS

073453

07352S

0736.21

075034

075z5i!

075425

075503

077233

SIO.CTL 10S721 SYSTEMS
TflNKER

BACKSPS
ENDFILS
OUTPTB%
REWINM$

SHIP1

SHIP]

TANKER INITL. 105742 SYSTEMS
BACK5PS
ENDFILS
INPUTRS
lNPUTCS
OUTPTBS
OUTPTCS

TANKER

TANKEP
MEM2
SHIP2

REWINMS
077675 HEMI

MEM2
MEM5

MEM1
MEM2

MULTRO

TEMPCO
S1O. 106006 SYSTEMS

INPUTB$
1NPUTC5
OUTPTBS
OUTPTCS

MULTRD 077745

slo. ENO 106507100102

100150

100245

READIN

TRAMPT

OIPCOS

SYSTEMS
BACKSPS
ENOFYL*
REWINMS

SHIP]

UEM1
MEM2 OPEN. 106S64 SYSTEMS

INPUTBS
OUTPTOS$H!P1MEM1

MEMZ

MEM5

SH1P2

SHIP3

SH1P4

SR4A

IOO31O

100546

101627

10177Z

103163

103617

104373

SHTP1 RDPRU. 10662S

OKSPRU. 106642
AOVIN. 106647

i3ACKSPS

SHIP1

TbNKER

TANKER

TANKFR

SYSTEMS
EACKSP%
ENDFILS
REHINWS

POSFI. 106675

MVWDS. 107022

Q8NTRY. 107041

ENO. 107055

EXITS 107077
STOP. 107105

ENDFILS
OUTPTBSMEMRI

MEMB2

MEMB1
MEMB2
MFM95

INPUT13S
OUTPTBSSR14 104444

TANKER

SR15

MEMB1

uEMB2

SHELL

MEM95

GET14h

104557

104636

105043

105217

10S3S6

105453

SHIP4 TANKER

SH1P4

SH1P4

TANKER

TANKER
BEGIN
TRV
LONG!
LOADS
SHIP1
NOL3E1N
MEM2
SHIP2

SH1P4

S1OS
BACK$PS
ENDFIL*
lNPUTBS
oUTPTBS
REUtNMS

——— .— — —



5

AENoRM. 107116 ACGOERS
BACKSPS
EHOFIL4
IMPUTES
~NP141g*
KODERS
KRAKER$
OUTPTBS LONG1

LOAOS

SHIP1

OUTPTCS
REUItAMS

SYSTEME 107135
SYSTEMS 107161
SYSTEM. 107I65
SYS7EM: 107217 ACGOERS

BACKSPS
ENDF!LS
INPUTB$
INPUTCS
KODERS
KRAKERS

NODEIN
MEMRFR

SHELL

OUTPTCS

lNPUTCS

KOCJER. 111027

KRN(EI?. 11?423

Elv4sE7% 113133
OPUTB1. 114134

0U7PTBS
0UTP7CS
REUtNM$

$7s1: 107605

SYS2: Iolkol

LOT: 107612

URAI(ERS
LOAfE
5H1P16RAKERS

KRbKERS
OUTPTB. 114172 LOAOS

SHIPI

DBGFET. 107632
ACGOER. 110021 LOAOS

OCCM
sHIPl
SH1P2
SH1P4

OACKSP. 110041

ENDFIL. 110370

SH1P3

TRV
LOACIS SHIPZ

7ANUER

IPU7B1. 110462 7ANKER
LOADS
SHIPI
SH1P2
SHIP3
$HIP4

OPUTCI. l14&16

INPU7B. 110521 7ANNER
REORD
BEGIN

TRV

LOADS
5HIP1

SH1P2

$HIP3

SHIP4

IPUTC1. 110750 TANFEQ
RFWM

TRV

SHIP1LONG1
LOADS
SHIP1 NOOEIN

MEMBER
MEM2
SH1P2
SHIP3
SH1P6

MOOSIN
MEMBER
SHELL

IHPU?C. 110773 TANKER
BEGIM

MEM92
SHELL
UEMB5

—.. —-—
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OUTPTC. 116625

REwINM. 114470

ATAN. 11453]

SIN. 114612

Cos. 114614

SORT. 114671

ThMUER

TRv

LONG1

LOADS

SHIPI

NODEIN

MEwPER

MEM2
$H1P2
5H1P3

ShIP4

MFMBI

MEMB2
SHELL

MEMB5

78NKER

TRv
LOAOS
SHIP1

SHIP2
SHIP3
$HIP4

MEMB1

TANKEP
SHIP?

TANKER
SH1P2

TANKER
EIGEN
OIRCOS
MEM5
MEMB1

.
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GETLRWPROGRAMLOGIC

Figure 1isaflowchartofthegenerallogicofthetanker
transverseanalysisprogram.Theprngramnerisdirectedtoexamine
thesubroutinesinthei~sourcelistingformfornwrede-tailedinformation
providedbycomcentstatementsincludedinthetext.

Fig.1. GeneralLogicDiagramforTransverseAnalysis
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PROGRAMEXECUTIONTIMES

Executiontimevariesaccordinqtothestructuralandloading
definitions.Table3-4~rovidessam~lecomnutertimesforthe
CDC6600andUNIVAC1108(ExecII)comnuters.



Datacheckonly:
Completeanalysis:11 II

II II

11 11

*Strippedpackage:**cDC/EASE:

Table3. CDC6600ProgramExecutionTimes
Number

Number
Number

No,Frame Number Equivalent EigenvaluesCP System
TransversesElementsLongitudinalElements Used Seconds Seconds
28

***
699 94 22,298 -0- 16.008 25.458

29 618 95 20,772 1 129.656 975.956
28 699 95 22,327 1 1.29.0521!338.452
29 699 95 23,121 1 129.029 1043.879
3 66 11 242 1 14.409 72.059
3 36 11 141 1 3.403 20.303
-quartermodel- 11 92 N.A. 10.977 41.071

* Thisstrippedpackagedoesnothaveinputroutinesamenableforconvenientuseofthetransverse
analysiscapabilities.

** Sincetheproblemanalyzedwassymmetricalfore-n-aftaswellasaboutthehullcenterline,theCDC/EASE
Analysiscouldbesimplifiedtoaquarter-hullmodel.Thetankertransverseprogram,ontheotherhand,
analyzedthewholehalf-section.Nevertheless,notethesignificantdifferenceincomputetimesbetween
thetwoanalyses.Theadditionalcomputertimerequiredforexecutionofthecompletetankerprogram(as
opposedtothestrippedversion)ismainlyduetotheextensiveInputprocessingwhichqreatl.yfacilitates
theproblemdefinition.

*** IftheEIGEN.Scardisomitted,theprogram
recommendedbeforea completestressanalysis

willfunctioninda,tacheckingonly.Thisprocedureis
isattempted.

Table4. UNIVAC1108{EXECII)ProgramExecutionTimes

CompleteanalysisUsingUNIVAC1108(EXECII),theCTUtimeforcompleteanalysisforapproximately
23,000equivalentelementsequals363,34seconds[includingsystemtime).
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FORTRANSourceListing

PROGRAMTANKER(I NPUT,OUTPIJT.TAPF5=1NP(lT.TAPE6=OLlTPUT,TAPEl,TAPE3
l,14PFA, tfiPF19.TAPF?(7,TAPE?l)

CZZ7Z1 FR5 M41N*MA1N.MtIF4
C... PR1MRQYTRbN?VFR5FSTQENGTHROUTtNF

nlMENSIONJT(5)v LO(1OO),1WD(5O.3)
oIMFNSIONUNIT5(4). N13(6).NONO(?5).N1(?5)v IPQ(1O)VP1OI1OI
OIMFNSIONR(210I3)
P!MFNSION hP[50. SO),RP(50,50), C01SO*50)
C)IMFNS1ONDP(50,50 ). RL(5,100 ), PM(5,1OO)
ntMFNSICINDCJX(50.1 OO).MIY150,100), CXllOfl). CY(100)
COVMCINK1.K2.K3,K4,1D,NORO,NMI.

1 UNITS ,Nn .NQNO *NI , lPQ ,P1O ●

2 NUMFO.R
CnMVON/lNFLU/AF150,501*FIG150), DY(50). NFILE?NF*LNOOllOO)*

1 I,ROU(1OO)*DXI5O1*MF
COMMON/SH1P/NOLO,LVO(lOO1.SFX(l00),5FY (100), PHI(l 00), NOTR.

1 7TR(50)*ZLEN.P(501*XI*XA, N5EC
COMMON/5AFE/PP,CP,DP

CnMMON/MhTl?L/E,G.GNU.ALPHA,CONVF
COMMON/WOPIC/i7UMY( 1300)

FO(IIVALENCF(DQX(l. l), R[l I). (DOYII. l), RP(l .111
0,!T6 CFIG /6 HE[GFh4S/
NFILF,=21
Nr4RD=19
NSCR=70
C,lLL REG1?J(IR.JT1

lo&
101
777

703

110

111
112

216

%26
lR1

?36
113

114

115

116
117

llR

119

Cfici TRV(NCARD)
CflLLSHELL

C6LL LONGI (NFILE)
FnQMAT(lX,6F12.4)

FORMAT(Io F7. ?)
DF=n.

l#o[TE(.5,7(73)
FPRMht(lHl,5X, &8HINFLUENCFCOFEFICIENTSFCIRSTAN04RDLONGITU01N4L)
Dn 110 I=l+NcIT~

PF=PF* AF(l, I)/ FLOAT(NCiTP)
!4PITF(6,10&) 14FII. J). J=l. NOTR)

0(1)= S(3RT(P(1))
r)n 112 1=1,NOTR
nq 112 J=I,NOT*

IF lt. GT.J) GOTO 111
AP(I, J)=AF(I, J)+P(I)*P (J)/PF

60 TO 112
6P(t. J)=APIJ,l)

IJP(I, J)= AP(I, J)*PF
rALL EIGFNIAP,CP,FIG, NOTR.50.1)
CflL1.REoRIZ[ETG.50,NoTR*AP+BP)
nO 216 1=2.NOTR

J=T-l
IF IEIGII), GT.FIGIJ)) GOTO 226

CnNTlNUE
60 TO 23fI

WRITE(FI,181)
FORMATl//2utI EIGENVALUFSIN Qb@oR~ER //)

Go T(I 1000
no 113 1=1.NOTR

FIG(I) =EIGIII*PF
CALI.TRANS(i9P.4P,50,NCITR)

CALLMULT(CP,13P.A9,50, NOTR)
C4LL M(JLTtCP+OP.APV50.NOTR)
C6LL M(ILT(OP*RP.CP*50. NOTR!

wRITE [6,114)
FnRMAT(/lox.12H EIGENVALUF5//)
IwRITF(6,105 )( FIG(l), I=1*NOTR)
WRITE 16.105)IDP11,1), T= 1. NCITR)

NWN=NF
DO 115 T=I,NNN

PE=FIG(l)
PD=(PE-DP(I, I))
PE=PE*.01

Po=bn’i(PO)
IF (PO.GT.PE) GOTO 116

rONTINUE
ml To118

NRTTF(6,117)
FIIRMATI1OX.39H EIGENVALUSFRROR-CHECKPROGRAMPLEA5E//)

GOTO 1000
CIINTINUF
N!IM=NoTR
CONTINUE
RFWINDNFILE
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CALLI.OAIISINFIIF,WSCR)
WOITE(6,702)

702

1954
1955

1956
1~57

1958

1421
4?4
100

?001

?01

20?

2n3

205

304

206

3115

307

60

FnQMAT(/, SX,>?HNUYHfP oF FIGENV&LUFST“ RF USED)
RFAO(?.1.751.)CbRD,ANF
14Q1TE(6,1955)CARII,4NF
NF=flNF
FnRtJ,4t(A6.4X. FIO.01
FnRMAT(lx, A6.4x. rlo. o)
lF(c ARD-cFIG)1956,195R,lq56
W01TE(6,1q57)
FoRMAT( lX,21M**FQRoRIN AHOVECMP17)
‘iTOP
r~NT1klUF

REwINtl NFILE
YF (NOTF.GT.NF) NUM=t4F
DO 130 1=1,NOILO
QF4n (NFILE) blROW.honE,LOfl~C,SFX(l), SFY(~), P141(i,,ox, Dy
ANG=PHI(I)

no 1?9 J=l .NUM
rx(J)=o.
rY(J)=o.

IF ILOAOC.EQ.0) GOTO 149
00 1?7 K=I, N13TP

rX(J)=CX (J). AP(K.J)*DX(K)* P(IT)
I_YIJ)=CY(d)+AP(K.J)*DY (K)*P(K)
RL(J*l) =SFX[l)*CX(J1*C(I$ (4NG)-5FY(I I.cY(J)*51N( AMG)
RvIJ, II.5Fx( 11.CX(J).51N IANG). SFY(I) *CYI.l). COS(ANG)
GOTO 129

QL(J, lI=O.
RMIJ.l)=0.

CnNTIhUF
I.NOIT(1)=hlODF
[.DOW( J ) =NPOW
CONTINUE
nO 4?1 J=I, N(JM
WWITF(6.424) J
wRITE 16.1051 IRLIJ, I), Izl, !40LO)
WUITE [6,105) (fiM(J, J), 1=1,No[o)
CONTINUF

FvRMA7(//?hH TRbh15FoRME0I.(IADc,OF THE 72. 12H TH HOOF
FORMATl//?o H TPAN5FORMC0FORCFS .?T5)

CflLL THIP1lMcARDI
00 ?001 lL=l.NOLO

UP=LUOU(l,)
LO(L)=LNlln(L)-NONO(KR)

IO(L) =L(3(1).NONO(J1
NTo=O

wPITF (6,109) (Lo(I), l=l. NoL”,
DO201 N=I. NOPO

vTO=tJTO.NOblO(N1*?
00 306 VL.1 ,NUM

sPQINC=l./F IGINLI
CALLSHIP?I<PRING*l)

00 ?0,?L=l. NTo
Q(L)=O.
00 703 L=l. NOLO
J=[LO(L)-1)*2
JI=J.1
J2=J.2

P(Jll=RL INL.L1/FIG(NLI
R(J2). flM(t.JL.L)/FIG(NLI

WRTTE(6,105) (qL(NL.L),l. =1, NcILo)
14R1TE(6.105) IHMINL.L), L=l, NOLOI
CAI.L 5HTP3

DO?05 L=l. NOLO
J=(LO(L)-1)*2
JI=J.1
J2=J.?
RL(NL.L)=Q(J1l

QMINL.L)=RIJT)
~EWTNDK3
RKWtNClKI

C13NTINUF
wPITE (6,?06) (K,K=l. NOLo)

Fom4bT (// 20H NOQbLD15PLfiCFMENT .//7110 )
DO305 T=l, NUM
WWITE[6,105) EIG(l)
WPITE (f,, lo5) (BL(l, L), L=l, NOLO)

wPITF {6,105) (RM(I, L). L=l, Nc)Lo)
rbLL F4ATTN5(AF,50, NoTR,cP.50 .o, OC,ID, IND)

IF [I IT.FQ.1) GOTO 60
wRITF (h,307) ID

FOPMDT[//?o H MfiTWIX SINGULAR 15)
Go TO 1000
RfWINnNFILF

~0 405 J=l ,NAL17
WFAll(NFILE) NROW,tJOOE+LOADC,SFXIJl .5FYIJ), PHI(J), DX+DV

Ah’=PHJ(J)
DO601 Izl, NOTR

—
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402
&ol

CX(l)=O.
C.Y(I)=O.
nO 402 K=l, NUM
CXlt)=CX(I)* AP(I. K)* BLIK.J)/P(I)
CYll)=CY(Il*4p( I* K)* BMlK*J)/P( 1)
rONTINUE
WRITE(6.10’?) J
URITF I6,1OS) (CX(M1.M=l_NOTR*2)
wRITF (6,105) (CY(M),M=l.NOTR.2)
DO403 1=1,NOTR
D9x11.J)=O.
00Y(I, J)=O.
DO403 K=l.NOTQ
6Qx(Ii J)=06X( I, J)+AFlI.K) ●(DX[K)-CX(K)* COSIANI-CY (KI* SIN

1 (4N))9SFX(J)
603 13QY(l, J)=DQY(l, J)+bF(l, K)●(OY(K1.CXIK)*SINIANl-Cy (K14COS

1 (AN)I*$FVIJI
bt15 CONTINUE

WQITE(6,420)
DO&04 1=1.NOTR

hh71TF16,106)J
WRITE(6*800)

800 Fr)RMAT(/.5 X,3lHX-DEFLECT1ON5FORLOt4GITUDINALS,/)
WRITE(6,105) (DQX(l.N). N=l, NOLO)

WRITE(6,8021
.902 FORVATl/.SX.3lHY-OEFLECTIONSFORLONGITUOINAL$*/)
404 vRITF (6,105) (OQV(I,!4),N=l, NOLO)

10fi FnW4Al(lH1.5X.16HTR4NSVERSENO. 15, /,1 X,75( lH*))
107 FORqAT(~/iiH OEFLECTIONOF THENOOAL“POINTS15//l

Orl 430 1=1*1R
L=JT(I)

00 431 J=l, NOLO
#N=PHI(J)
RL(IvJ)=DOX(L.J)* COS(4N)-OQY(L.J)* SIN<AN)

BM(I. J)=OOX(L.J)* SIN(AN).OOy(L.JI*COSIAN)
431 CONTINUE

uQTTF(6.106) L
WRITE[6,420)

420 !=OWW4T(// 33H REALLOADSUPONTHETR#tAS/ERSES //)
Hq1TE(6,004)

804 FoRMAT(/*5X* 13Hi?EALX-FORCES./)
wRITE [6,105) IBL(I, J), J=l, NOLO)

WQITE(6.8061
006 FnRMATl/,5X. 13HREALY-FORCES,/)

wPITF [6,105) (BM(I, J). J=l, NOLO)
430 cONTINUE

00 6s0 1=1. IB
IF (1. EQ.1) GOTO441

RFwTNnNCAR13
cbLi iRVINCfiRD)
RFWINnNACARD

CALLSHIP1(NCARDI
/441

435

CALLsH1P210.,o)
DO435 M=l.NTO
R(MI=O.
00 440 14=1,NOL0

AN=PHI(M)
J=(Lolt4)-1)*2
JI=J.1
J2=J*2
R(J1)=BL(I, M)

450
I(I9
10<

100

RIJ21=BM(1.M)
URITE (6,105 I
CALLSH1P3
CALLSH1P4

CONTINUf
FORMAT110!5)

(R(Ju). JU=l*NTO)

FoRMAT(lx,12E11.&l
?tnP1000
END

CZZZZIE FU5 REOQO.REORO*REORO
SUBROUTINEREORO (ELAM.N,NTV,OP,HL)

C.. .ROUTINEARRANGESEIGENVALUE5IN OESCENOINGORDERWITH
C.. .THE CORRESPONDINGRE-ARRANGINGOF THEEIGENVECTORS

P1MENS1ONELAM(N).OPIN*NI*RL(N*N)
URITE (6,100)

FORMAT(// 30H EIGENVALUES4N0 EIGENVECTORS//)
WRITE[6,1011 IELAM(J).J=l. NTV)

21

101
10

20

30

00 21 J=l+NTV
wRITF (6,101) IBP(I*J)wl=lw NTVI
NTV1=NTV-1
FORMAT11x,12E1l .4)
00 20 I= I,NTVI

TF (ELAM(l)-ELAMII*I)) 30,20.20
bONTI~UF

G(l TO 50
$AVE=ELAM(1)

FL4MlTl=ELhM(1+l)
FLAM(l*l)=SAVE

Do 40 J=l, NTv

—
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RL(J, I)=!+P(J, II
OP(J.I1=BP(J, t+ll
RP(J, I.l)=EL(J.1)

40 CONTINUE
, GOTO 10

50 WQITE(6,1001
wq!TF (6.101) (FL4M(J1.J=l, hlTv)

CZZZZ1 FR5 BEGIN
s(leRouTINEUEGIN{Je,JT)

C. . .ROUTINEINPuT BAS.lC SHIP PARAMETERS
D1MFN51ONAT(5}
OIMENS1ONhJT16)
COMMON/WATRL/E.G.GNU,ALPHA,CONVF
COMMON/SHIP/NOLO+LNO(lOO).SFX1100),SFYIIOO),PHI(1OOI,

.NoTP.ZTR[501.ZLFV,P1501,XI, XA,NSEC
COMMON/sAFf./ UNITS(4I
DATAFACTOR.ALENG,SPACE,STIFF, ANALY/6 HFACToR,6HLFNGTH,bH5PAcIN,

1 hHSTIFFN, 6HANALVZ /
DbTAAM4TER/6 HM&’fEFI /
IGRR=o
Wq1TE{6.10Ctl

llRtTE(6,331) c#Rn,coNvF
FoRVAT(1X,A6.4X,6F1O.3)
IF(caRO-F#CTOR)300,400,300
FoRMaT( lx,?] H**EwqoRIN ABOVECARD)
W.ITE(6,341)
~FRR=]
COWTINUF
RF40(5,$051CAPD,(UNITS1l), I=1,4)
FflRMAT(A6,4X,4AS]
W.ITE(6,506) CARO,(UNIt5 (1).1=1.4)
FnRMAT(lx, b6,&x,&A6)
WOITE(6,401)
FnPM&T(/,lX.5X,37HLENGTHOF SHIP SECTIONTO HE ANALVZEOI
RFAo(5.330)CARD,ZLEN
W!41TE(6,331)C4RD.ZLEN
71EN=ZLEN*CONVF
IF[cfiRD-ALENG)&02,403,40z
wOITE(6,341)
!FRR.1
WQITE(6,404)
FnRMfiT(/,5 X.3CIHYOUNGSMODULUS.POTSSONSRATIO)
RFA015,330)CARO.E,GNU
WRITE16.332)CARD.E.GNU

1o11 FnQMhTllH1.5X,47HTRANSVERSFSTRENGTHANALYs]sOFLoN(jlTUDINALLv
U1?HFRAMEOSHIPS./.5 OX,23HBYCOM/coChECflRPORATION./.1 X,7S(l W*I )
WDITE(6,237)

237 F~RMflT1/*5X*47HCONVERS10NFACTOR1s APPLtEO TO ALLDIMENSIONAL
llF,H UNITSOF LENGTH)
RF40(5,330)CARO*CONVF

330 FORMAT(A6,4X,6FI0.0)

331

3111
300

400

505

S06

401

602

403
404

332

405

406
407

25

408

4oq
410

420
425

&26

FoRM8T(1X.A6.4X.EI0.3, F1O.3)
AlPHA.O.
15.E/2. /I I.. GNuI
E.E/CONVF/CONVF/CONVF
G=G/CONVF/CONVF/CONVF
1F(CAPi3-AMATFQ)4ti5.406.405
URITE(6.3411
IFRR=l
UQlTE(6.&071
FORMAT(/.5 X,27HSPAC1NGBETwEENTRANSVERSES)
RF4D(5.330)CAR0,Y
WQITE(6.331)CAR0.Y
Y=V*CONVF

NOtR=lFIX IZLE?A/Y+.5)-1
Y5UM=0.
On 2S K=], NoTR
ZTR(K)=YSUM.Y
Y’?UM=YSIJM.Y
lF(CARD-5PACE)40R,409,40R
WQITF(6.3LI)
lFQR=I
wP1TE(6,&in)
FORMAT(/,5 X,45HSTIFFNESSF4CTOR5OF ALLTRAN$vFRsEsIN ORDER

1 1lH FROMSTERN //)
K=o
RFA015,330)CAR0,14JT(1), 1=1.6)
00 420 1=1,6
K.K.1
17= T-. . .
P(K)=4JT(I)
IF (U-NOTR)420,425,425
CWWINLJE
UP1TF(6,331)CAPD.[4JT(1).1=1,11)
YF(C&RD-STIFF)4Z6,427,426
UR1TE16.3411
TrRR=l

—

G!I To”450
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427 IF(K-NOTR)415.450,450
45o WRITE(6.6511
451 FnRNAT(/,5X,50HLJST TRANSVERSEBY POSITIONFROMSTERNTHATARETO

1 I ?H BE ANALYZED)
RFA!3(5T330)CARD.(AJT(I) ,1=1.5)
IR=O
Dr! 34 1=1,5
IF(AJ7(I) )34,34,32

32 IQ=!R*l
JT(IB)=lFIX (AJT(I)I

34 CnNTINUE
WRITE(6,331 )CARD,IAJT(I). 1=1, IB1
IF (CARO-ANALY)465.470,465

465 WQITE[6,341)
IFRR=l

470 lF(lERR) 4.30,480,67S
475 STOP
4E0 RFTURN

END
CZZZZ1 FR5 TRV

SUBROUTINETRVINCARD)
C.. .ROUTINEINPuTSOEF1NITIONOF TRANSVERSEANOGENERATES
C... ALLFINTTE ELEMENTDATA

INTFGEROEFIN.BLANK
CnMMON/wORK/XC(42),YC(2B),NOt40(25),NFC,NVC,

+OEFIN,NOOE(40.25)*LROW1100).LNoOI1OO)
C(lMWON/sAFE/uN!T5(41. ITl(50),1T2(50) ●

*JTl(50 l. JT2(501, THK150)*Axllool *I Bllloo)*102 (loo)*
.JR1(lOOI, JB21100). !O(1OO).JO(1OO)*NCRI51)* NoB125)
COMMON/SAFE/IERR,XLEHO.DECL.DE$H.

+1.J*JROW1*JROW2,1COL1,1COL2.19LANK*ID*NORO*
+NnMAT,NNl, lTEMP.NOB8,UCOM.NOBO*MCON*MN125)*
+x,Y,Z, SLOPE*NTA*IC*NBARVIF SF*NOU7*NOMAXVJR01,JR02!
+lcOL.JROW.NXCMl.lEGNU.MEMNO,JPl,lPl .NIl. N12*N13*N14*
+T,AxI, Ax2,AX3,AX4,AX5,J1, J2, JJ, II, IF Y,IFJ, IFIC.IFL.
●NIIL,P,MEMTYP,14EMT0,N
COMMON/MbTQL/E*G*GNU,ALPHA.CONVF
DBTA OEfIN. BLANK/lH*.l H I
OdTAXCOL,VROW*VOID.CENO/6 HxCOOQ0,6HYCOOR0,6HVOI0 .

I 6HFND /
OATARCCAR,WEIfiH’ / 6HBC , 6HHEIGHT /
DATAPLATE,BAR/ 6HPLATE , 6HBAR /
DATA sOLV,ANOCJE,BNODE/6 HSOLVE * 6HNODE , 4HNOOES /
lFRR=O
WR1TF(6,200)

200 FoRMAT(lH1.5X,39HF!NITE ELEMENTDEFINITIONOF TRANSVERSE./.lX. .
1 75(1H*))

33o FORMAT(A6V4X,6F10.O)
331 FORMAT(lx, A6.4x.6F10.3)

PFAD(5,330)CARD,0ECL
WP1TE(6,331)CARO,DECL
QFAD(5,330)CARO.DESH
WQtTE(6.331) CAR13.DESH
PE4D(5,330)CARD*XLBH0
WDITE(6,331)CARO,XL9HD

C**
C6*<ET UP BASICGRto cooROINATFS

335

336
337

338
339

34n
341

350

NXC=O
NYC.O
RFAD(5,330)CARO,COORD
WRITE(6,3311 CARO,COORD
IF(CAPD-CEN13)336,350,33b
IF (CAPD-XCOL)33B,337,33B
NxC=NXC.1
XC(NXC)=COORD
GOTO 335
T!=[CARD-YROW)3&0,339,340
Wc=twc+l
YC(NYC]=COORO
GOTO 335
WPtTE(6,341)
FoQMAT(lx. ZIH**RBOVECARDIN ERROR)
lFRQ=l
GOTO 335
CONTINUE
NXC=NXC+l
XC(NXC)=XLBHO
CALLSORT(XC.NXC)
Yc(NYC+I)=DECL
YC(NYC.2)=DESH
NYC=NYC+2
CfiLLSORT(YC,NYC)
00 100 1=1,NXC
D@100 J=l, NYC

100 NnDEl!*J)=DEFIN
,-**
~** OEFINEVOIOAREASWITHIN TranSVerSe

!4qITE(6,205)
205 FOQMATIIH1,5X,30HDEF1NITION OF VOIOAREASOF TRANSVERSE./,l X.1“75[1H*))

— .



IL

333

110

312

111
112

113

130

135

WRITE(6,333)
FOqMAT(/, 13X.5HSTART,bX,3HEND,6X.5 HSTART,6X,3HEND,/,

1 14X,3HROW*?X,3HROW,7X,3HCOL,7X*3HC01,)
RFAO(5,330)CARO,YR1,YR2,XC1,XC?
WQITE{6.332)CARD.YRI, YR?,XCI,xc2
FORMAT(l X,bb,4X,4(F6.0,4X) )
IF(cARO-CEQD)111,150,111
lr(cARo-voID]l12,113,112
W91TE(6,34])
IFRRZ1in“TO110
JQOW1=YR1
JROW2.YR2
lCOLI=XC1
ICOL2=XC2
CALLSUTCH(JROHIcJROU?)
CALLSUTCH(1C(3L1, 1COL2)
00 135 J=JROUI,JROW2
00 135 I= ICOL1,l COLZ
NOI)E[7,J>=BLANK
W! TO 110

C--PLOT TRANsVERSEPROFILE
150 DO 155 J=l, NYC
155 Nhl(J)=.I

wRrrE(6,207) (NNf.l), Jzl, twc)
207 FnRMAT1//,l x,l HC,/.l X,l HO*5X,3HROWlX,l X, IHL.2513, /l

DO 140 1=1,NSC
WPITE(6,20611, (NODE(1, J), J=l, NYCI

206 FoRMPT(/,13.lX, Z5(Al,2X))
140 CnNTIN!JE

C**DEFINENUMBEROF NoDESPER!?OW
00 410 J=l, NYC
NCINO(J) =0
DO40S 1=1,NXC
lF(NODEII, J)-OEFIN) 405V406,605

404 NoNfl(J)=NONOIJ)+l
405 CIV4TlNUE
410 CnNTIPAUE

C**
C**UEGINwRITINGONNCARDFILE

In=7717
NilRtT=NYC
NCIMAT=l
NrJl=2
ITEMp=O
RFUINDNCAqD

c--NchRn
URlTE(NCARD.212)ID. NORO,NNI, NOMAT,ITEMP,(UNITS(I), ITl ,4)

212 FoRf4AT(515.&&61
C--DEFINITION OF 0(1UN0AR%CONDITION5

NC)BO=O
DtI 166 J=l. NYC
IF(NODE(PAXC,J)-DEFIN) 166,167,166

167 t4CiBO=NOBO+l
NOB(NOBO)=J

166 CONTINUE
UCONS1
0(1 16e 1=1.NXC
lF(XC(I )-XLBt4D)lb8.169,169

160 CONTINUE
169 MoR=NOOET(I, NODE,OEFIN.l, NXCVNONO(lI 1

t4nBc=I
URITE(6.2T21

272 FORMAT(lH1.5X.19HBOUNDARYCONDITIONS,/,lX, T5(l H*) )
WR1TE(6,273)

273 FORMAT(/. lOX.27HRESTRICTEOX-DEFLECTION= I,j,lox,
1 ?7HRFSTRICTE0Y-DEFLECTION= 0,//,13X,4HC. L..5X,6HBOTTOM,/. 11X,
2 218HSUPPORTS,?XI)
@FAD15.330)cARD,RNoBB,AMcoN
WRITE(6,331 ) CARO,ANOBB,AMCON

M=COM=4MCOPI
NOBB=AMOBR
IF (CARO-BCCAR)3gl ,288,391

391 URITE{6,341)
TERR=l

2aa CnNT[NUF
C:-NCARn

27k
WRITE[NcAR0,274)NOB0,14CON.NOOB,MCOM
FoRMAT(2013)

393

394

311

UpITEINCAR0.2741(NOB(li.l=l.M90)
WR1TE[NC&RO+Z741MOB
RFhO(5,330 )CAPD,FA
VR1TE16T331)CARD,FA
IF lCARO-UEIGHI393,394,393
WRITE(6,341)
IFRR=l
CONTiNUE
WRITE(NCARD,Z14)FA
WRITE16.311 )NOB0
FORMAT[//,5X, 9HTHEREARE, 13, 14H C.L. 5upPoRTs)



312
314

214

wRITF(6*312) lNoRlI), I=l*NoRo)
FORMAT(//,5 X.34HC.L. SUPPORTSAREDEFINEOFoR Rows,/.?5I3)
WPITE(6,31+) MOBC.MOB
FnRMAT(//.5x,36 HSUPPORT&T BoTTOM15 LOCATEOONCOL,13*

1 6H (NODE.12* 1H))
wRlTElNcARo*21k)E.GNu*ALPHA
FIW?MAT(E10.2, F7.2. E1O.2)

C--NCARn
WRtTE(NCARD.215)( NONO(J),J=l. NORO)

215 FrIRMAT(25131
WQITE(6.2S2)

282 FoRMAT(lH1,5 X!?OHROWNUMBERINGSYSTEM,/,1 X,75 (l M*))
wr?ITE(e,207)( NN(J), J=l, NYC)
00 406 1=1vNXC
On 407 J=l. NYC
NcR(JI=O
!F(NOIYEII. Jb-OEFlN1407-408~407

40q NcR(J)=NODET(I VNODE,DEFIN+J.NXC,NONO(J))
407 CnNTINUE

WUITE(6+251)1, (MCR(J),J=1,NYC)
&06 CnNTINUE

C**
C.* ITEFINECOORDINATESFORNODES

7=0.
SLOPE=(OECL-OESU)/XLOHO
00 &30 J=l, NORO
Y=YC(J)*CONVF
00 42o l= I*NXC
IF(NOOE(I. J)-DEF1W)420,411.420

411

412
413

414
416
415

X=xc(l)
IF(J-NoRO)415,41 ?.412
IF(X-XLWHO)413*415,415
Y=D.5SH.SLOPE*X
lF(Y-YC (J-1 ) )414,414.416
V=V*O.OI*(YC(J)-YC(J-1))
Y=Y*CONVF
x=x*C(INVF

C--NC4RV
WPITE[NCAR0,216)X*Y*2

216 FoRMATI3F1O.2)
420 CONTINUE
43o CONTINUE

C**
CC*DEFIhIEAREASOF THE TRANSVERSEFORD1FFEREN7PLATETHICKNESSES

WRITE{6*220)
220 FORMATII H1.5X,31HOEFINIT ION OF PLATETHICKNESSES-/ TlX.7511 H*))

WPITE16.222)
.222 FORMATl/.23 X.5HSTART,6X*3HEND.6X*5HSTART*6X,3HEN0*6X.SHPLATE*/*

1 llX,9H7HICKNESS*4X,3HROW.7X*3HROW,7X*3HCOL*7X*3HCOL*7X*3HNO.)
NTA=O

440 JNTA=NTA*l
REA015+330)CARO,XTK*YR1,YR?*XC1*XC2
wqITE(6*4hk)CARO*$TK.YRl,YR2*XC1VXC2VJNT4

444 FoRMAT(lx, A6*4X,F10.3,4(F6.0~4X) *l H(*12*l Hl)
lF(CARO-CENO1441,450,441

&41
442

IF(CARO-PLATE)442,643*442
WRITE(6,3411
IFRE=l
Gil TO 440

443

&so

221

457

4s1
45.?
653
45&
455
.45R
251
456

NTA=NTA*l
THK(NTA)=XTK*CO?AVF
JTI (NTA)=VR1
JT2(NTA)=YR2
lT1 INTA)=XCI
1T2(NTA)=XC2
C,!LLSUTCHIJTl(Ki*J72t Kl)
I#\oS~gH(I Tl(K), IT2(K))

cnNTIt4UE
WRITE(6,221 )NTA
FnRMAT(//,5x,41 nNo. OF AREASOF
WUITE(6,220)
WQtTE(6,207) (NN(J), J=l, NYC)
00 456 l=l*NXC
00 45R J=l●NYC
NCRI.11=0
IF(Nor)E(I* J)-oEFIN) k58*~57*458
On 4S5 K=l. NTA
IF(JT1(K)-J) 451*451.455
IF(JT2(K .)-J IA55*452.452
IF1171 (K)-1)453*453?455
lFl IT2[K)-1)455. k56*&54
NCR(J)=K
CfJNTINUE
CONTINUE
FnRMATi/,13,12,2413)
WP1TE16+2S1)1. (NCR(JI, J=l, NYC)

COMMONTHICKNESSES(50) =. 12)

C**
C**CIEFIMESARELEMENTS

WRITE(6 T2231

.—



223 FORMAT(l H1,5X,26HOEFIt4tTION OF BARELEMENTS,/, IX,75(IH*))
45Q WPITF[6,225)
225 FnWMAT(/,23K,5HSTART,6X,3HEND.6 X,5HSTART,6X,3HEN0,/,l4X,

1 2HAX.8X,3HROW,TX,3HROW.7X,3HCOL+7X,3HCOL)
NRhR=o

445

446
447

44s

46o

461
462

463
464

262

465
466

469

470

224
C**

NNRAR=NBAR+1
RFAn(5,3301CARD,AAX,VR1,YR2,XC1.XC2
WDITE(6,444)CARo,AAx,yRl ,yR2, Xcl, xc2 ,NNBAR
1F(C4R0-CEND)&46,470,446
lFICARO-BAR)447,448.447
WQ17E(6,3L1)
lFRR=l
GOTO 465
NRAR=NRAR.1
4X[N9AR)=AAX*CONVF*CONVF
JR1(NBARI=YR1
JH2(NRAR)=YP2
IBI INBAR)=XC1
YR2(NBAR)=XC?
K=N8AR
IF(IRl(K) -I B21Kl)461vk60v461
ChLLSWTCH(JB1lKI, JB21K))
Gn TO 469
IF(JBIIK)-JB2 (K) )463,462,463
CALLSUTCH(IB1(K), IB2(K))
Gn TO 469
lFIIABS lJB2(Kl-JBl lKl}-IAB51 IB2(K)-IBl (K)) )464.465,464
IFRR=l
WR1TE(6,262)
FoRM4T(1X,50 H**ERROR-A90VEBARELEMENTINTER5FCTSRETwEENNO13F5)
60 TO 469
IF(JFiI(K) -JR2(KI )46q.469.466
CbLLSWTCH(JB1(K), JB2(K))
ITEMP=IB1(KI
IBI(KI*IR2(K)
IH2(K)=ITEMP
CONTINUE
60 TO 445
ChNTINUE
WDITE16,224)NBAR
FnRMAT[//,l X,22HNO. BARELEMENTS[1OOI. 14)

C**DEFINEOUTPUTREQUIREMENTS
484 URITE(6, Z261
226 FoRMAT11H1,5x.21HOUTPUT5PEcIF IcaTIoN$, /.lx,7511 H*I )

22$

&7R

479

227
471

472
473

474

475
476

477

485

1912

WQITE(6*??B)
FORMAT(//,5 X.2OHNODEFOREONLY

1
= 1./*5x*

20HFORCEANDSTRESS= 2,/.5X,
2 20HSTRE$SONLY = 3,/)
RF&D(~,330)cARo, AIFsF
WPITE(6,331)CARD,AIFSF
IFsF=AIFsF
IF(CARD-SOLV)47.9.479.478
WRITE(6,341)
IFRQ=l
CONTINUE
NOMAX=1OO
NOUT=O
WRITE(6,227)
FnRMATl/.5 X,25HNODESSELECTEOFORCiUTPUT,/. 14X,3HROW.7X,3HCOL)
RFAO(5,330)CARD*YR1,XC1
WRITE(6,332 )CARD,YR1,XC1
IF (CARD-CEND)472.485,472
IF (C&PO-ANOOE)473,474,473
WRITE(6,3411
lFRi?=l
GOTO 471
NOUT=NOUT+1
IF(NOUT-NOMAX)477*477*475
WQITE(6,&761NOMRX
FoRMAT(1X,22H**MAX.NODESFoR OUTPUT,1.3)
lFRR=I
GOTO 471
Io(NOUT)=XC1
JoINOUT)=YR1
G(TTO 471
CONTINUE
WR17E(6.1912)
FORMAT(lH11

C*+ IEGIMSETTINGUp ELEMENTSBY ROW
NXCM1=NXC-I
IFGNU=O
MFMTO=II
00 1000 J=l, NORO
MFMNO=O
JP1=.1*1
00 ?J50 I=l+NXCM1
IP1=l*l
NT1=NODET(I. NODE.OEFIN,J. NXC.NONO(J))
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N12=NODET(IP1*NOOE7DEF1N*J*NXC*NONO(J))
NT3=NOOET(I, NODE,DEFIN,JP1,NRC,NONO(JP1))
NI&=NODET(I Pl, NOOE,DEFIN.JPl, NXC,NONO(JPl1)
IF(J-NORO)605,6 T5,675

C**
c*+TEsT FoR THIcKNEssAREfi
605

610
615
620
625

650

651
652
653
655
23S

r**

Do 650 K=l, NTA
IF IJTII<) -J I61O.61O*65O
IF[JT2(K) -J1650,650.615
IF(ITI(K) -11620,620,650
!F(IT21H) -I1650?650-625
T=THK(K]
GOTO 675
CONTINUE
T=O.
IF[F400E(I, J)-0EFItA1651,675,651
lFINOIIE(IP1, JP1)-OEFIN)675,652,675
lFIWODEII* JP1)-DEFIN)675,653,675
lF(NOOE(l P1,JI-DEF1N1675,655,675
WRITF16,235) I.J
FoRUbT(lF.35HERROR-TH1CKNE$5NOTDEFINEDFORROW.13.4HCOL.!3)

&TEST FORRARELEMENTS
675 AX1=O.

Ax2=0.
Ax3=0.
&n&=o.
AX5=0.
lFINBflR1770.770.676

676 Dn 750 K=l. NBAR
c
C--HORI7ONTAL8ARS.. . . .JB1=JB2

lFIJRll K)-JS2(KI )6Ra.680,688
C----BOTTOMBAR
680 YFIJBll K)-J)750,6fIi’.75o
68% IFlt131(K) -1)684,6 fi4,750
684 IF ITB2(K)-1P1) 750.686*686
686 AX2=AX(K)

Go TO 750
68H IF (J-NORO)696, T50*750

c
C--VERTTCALBARs. . . .. IBl=IB2
696 lrllO1(K) -I f12(KI) 714V69fJ,714

c----LEFT H6NDEAR
69e lF(!R1(KI -1)706,700,706
700 !F(JH1(K)-J) 702,702,750
70? tF(JR?l K1-Jpl)750*704V70~
704 AX1=AX(K)

GOTO 750
c----RIRHT HANDBAR
70~ IF(I@l(K)-l Pl1750*700*750
?On IF(JMI(K)-J)71O*71O,75O
710 iFliR?(K)-ipl )750*712*712
712 Ax5=AX(K)

GOTO 750
c
C--n1AGONALEARS
714 Jl=JRl [K)

J?=JR2[KI
IF II BI(KI-IH2(K )1716,716,732

C----BfiP ROTTOMLEF7 TO TOPRIGHT
716 lFIIu II KI-I)718,71R, ?50
718 IF(x E2(K)-1P1) 750,720.720
720 I1=IRI(K)-1

Dn +30 JJ=J1, J2
IT=II+l
If (JJ-J)730*72Z. T50

722 IF(II-11750,724,750
72& Ax3=AX[K)

GOTO 750
73o CONTINUE

GOTO 750
C----BAR TOPLEFT TO BOTTOMRIGHT
732 IF II BI(K)-IP1) 750.734.734
T34 1F(IB2(K)- 11736,736+750
T36 lI=lRI(KI+l

00 740 JJ=Jl ,J2
11=11-1
lF(JJ-J) 750.738 V740

738 IF(II-1P11750 *739*750
739 AX4=AX(I()

740 CONTINUE
750 CONTINUE

c
c--CHECKFORLA5T COLUMN

lFIIPI-NXC) 755,770,770
C--OO NOTINCLUDERIGHTVERT1cALRARUNLEssLAsT coLuMN
755 AX5=0.

—
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L
C--CHECKNOOE5FOROUTPUTSELECTION
770

7T2
774

776
77R

780
782
784

706
788
Roo

IFI=O
IFJ=o
lFK=o
IFL=O
N1lL=O
P=o.
DOROOK=l. NOUT
lF(JO(K) -J)800.772.7E0
IF(Io(K~-l lfIOO.T74.776
lFI=I
Go TO 800
lF(I(l(K) -! Pl)800,778, EO0
IFJ=l
Go TO 800
IF(JO(K) -JP1)RO0,792.800
lF(!O(K) -11800*784.786
IFK=l
GCITO 000
IF(Io(K )- IP1 )800.788+800
IFL=l
CrINTTtJUF
lF(J-NOiO) 805,900,900

c
C--CHECKNOEJEOEFINITIONSFORVOIDS
805 IF(MOnE(l. J)-i3EF1N)830,810 .R30
RIO IF(NOIYE(I P1. d)-OEFIN)U40,812.8&0
S12 IF(NOI’JE(I, JPl)-nEFIN )R50, R14,R50
014 1F[tA013E(I Pl, JPl)-DEFIN )@60*816*860

c
c--(NJAtIR1LATEQALPLATEELEMENT
816 MFMNo=MEMNo.1

MFMTYP.2
WDITE(NCARD,250)MEMNo.MFMTYP,IEGNU,IF SF, IF I, IFJ, IFK, IFL,

+J*N1l, J*N12*JP1*NI3*JPI*N14*T*P*P*P*P *P
25o FnRMAT(13. TIl, B12,6E15.7)

WRITE(6,250) MEMNO,MEMTYP,IEGNU,IF5F. IF 1,1 FJ, lFK, IFL,
+J*NII, J*N12.JP1*N13*JP1*N14*T
G(l TO 900

C-- J,l Pl VOID - NOPL4TEPO$SIULE
R22 AX2=0.

Ax4=0.
AX5=0.
GOTO 900

C-- JF1.1 VOIO -
n24 Ax1=O.

aY4=o.
GQTO QOO

C-- JP1. IP1 vO1n
626 Ax3=0.

AX5=0.
m To Qoo

NOPLATEPoSSIRLE

- NO PLATEPO$SIBLE

c
C.. (1, J1 VCIID
830 AxI=O.

Ax2=0.
Ax3=0.
lF(NOIIE(IP1, J)-OEFIN) 822, R32,B22

832 IF(NOnEII Pl, JPl)-OEFIN) E2fi.E3b.826
.934 IF(Noht lI. JPl)-nFFIN )824,836, E24

C--TR1-PLATEuPPERRIGHT
R36 MFMNO=MEMNO.1

MFMTYP=1
WPTTE(NC4P0.25 O)MEMNO,MFMTYP,IEGN(l,IFSF,t FJ,lFK,lFL, NUL,

.J. F412,JP1,N13,JPI ,N14, NUL,NUL,T, P,P, P,P, P
WDITF(6,>50)MEMN0,MEMTYP,lEGNU.1F5F,IF J,lFK, IFL, NUL,

.J. N12.JP1,N13,JP1,N14,NUL,NUL,T
Go To 900

C.. (1, J1 nEF., (I Pl, J) VOID
R&o Axz=o.

Ax4=0.
AX5=0.
lF(NOnE(l Pl, JPl)-OEFIN )826, R42,826

842 lFIMIOnE(l, JPl)-OfFIN )82L,844.824
C--TRI-PLATE UPPERLEFT
R4& MFMNO=UEMNO+1

MFMTYP=l
WQITE(NC4R0,250)MEMNO,MEMTYP,IEGNU,IFSF, IF I, IFK, lFL, NUL.

●J. Ntl, JPl, N13,JPl. N14.NUL.NUL.T*P*P.PVP.P
WQITF(6,250)MEMNO,MEMTVP,lEGNU,lFSF, IF1, IFK,l FL,NUL,

●J. N1l, JP1,N13,JP1.N16, NUL.NUL,T
fin Tn onn

C.. (I.; ;. II P1,J) OFF.. (T. JP1) VOIO
850 Ax1=O.

AT4=0.
IF(NOnEII Pl, JPl)-OEF IN)826, U5?,826

C-- TR1-OLATFLOWERRIGHT
85? MFPWO=MEMNO+l

MFMTYP=l

-“
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WR1TE(NCARD.250)MEMNO.MEMTYPjIEGNU,IFSF. [FI.lFJ, IFL. NUL*
●J, NI1, J. N12,JP1.N14,NUL,NUL,T. P,P.P,P, P
WR1TE16,250)MEMNO,MEMTYP.IEGNU.lFSF,lFIVIFJ. IFL. NUL.

+J?N1l*JTN129JPI?N14*NUL*NUL*T
Go TO ?IOO

–C--TILL-PLATELOUERLEFT
S60 MFMNO=MEMNO+l

A.X3=0.
Ax5-O.

.— ME14TYP=1
WRITE(NCARD.250)MEMNO,MEMTYP.lEGNU,yFSF,[Fl,lFJ, IFK, NUL.

+ddALL.d.,N12,JPl. N13.NUL,NUL,T, P.P,P.P, P
WRlTE[6.250) MEMNO,MEMTYP.IEGNU,IFSF, IF1. IFJ. IFK, NUL,

+J.N11*J*N12.M1*N13!MUL*W. T
GOTO qOO

-c
C--BARELEMENTS
900. n2MTYP=5

IF(AX11904.904.902
.- .9R2 ..MEHNO=MEHNO*1

WR!TE(NCAROV250)MEMN0,MEMTYP.lEGNU.lFSF.IF1.lFK. NUL.NUL.
*Jd411*JP1.N13mNuL*NLIL.NuL.NuL.Axl.P*P*P*P*P
WPITE(6,250)MEMNO.MEMTYP*IEGNU*IFSF.IFI, IFK. NUL,NUL.

+Jd41l,JPl ,N13, NUbNUL,NUL,NUL, AX1
00& 1FIAX2}908.908,906
906 MEMNO=MEMNO.1

WRYTE(NCARD.250jMEMNO,MEMTYP,IEGNU,IFSF, IF I. IFJ. NUL,NUL,
●Ml* J&!2*&w&*u, Ax2,P.P.P*P.P
WOITE(6.Z50)MEMNo,MEMTYP,lEGNu.lFsF, IF1, IFJ, NUL,NUL,

+J*NI1. J. N12*NUL,NUL*NUL,NUL.AXZ
~Oa IF(AX3)912,912,91O

..– 9LD M2M6!nnMENNn*l
WRITE(NCAR0,2S0)MEMN0.14EMTYP.IEGNU*IFSF+IF I. IFL. NUL,NUL,

●d, NI1. JPl. N14.NN, NUL.MUL*NUL.AX3.P.P.P+P.P
HQITE(6t250)MEMNO.MEMTYP.IEGNU.IFSF. IFI, IFL, NUL,NUL,

●J. NLLdRl ●N14.=MUL*NUL.EJUL*NUL.Ax3
612 IF IAX4)916,916,914
914 MEMNO=MEMNn+1

WRITEINCARD,250)MEMNO.MEMTYP.IEGNU.IFSF. IFJ, IFK, NUL,NUL,
+AN12. JP1.BL13*NUL*NUL.NUL*NUL.4X4*P.P.P,P*P
URITE(6t250)MEMNOJMEMTYP,IEGNU.IFSF, IFJ, IFK. NUL.NUL.

●J..N12,JPl, N13,NUL,NUL,NUL,NUL,AX4
916 IF(AX5)950,9S0,’918
91a MEMNO=MEMMO+l

HRITE(NCARD.25O)MEMNO,MEMTYP,IEGNU.IFSF. IFJ, IFL. NUL,NUL,
+J,N12*JPl*N1k.NUL.NUL.NUL.NUL,AX5,P.P,P,P, P
WRITE16.250) MEMNO.MEMTYP.IEGNU,IFSF. IFJ+IFL, NUL,NUL,

.- ●J. NL2*JP1*N14*NUL*NUL.NULNUL.AX5
9S0 CONTINUE

ME14TO=MEMT0-MEMNO
lF(MEMNO)975,975 .1OOO

975 WRITE(NCARC!*250)NUL*NULJN!JL*NUL,NUL*NUL,NUL.NUL,
●.I, NUL?NUL*NUL?NUL*NUL.NUL.NUL.P,P,P,P,P, P
URITE(6,2S0)NUL.NULjNULSNUL*NUL.NUL,NUL,NUL,

+J,NUL,NUL,NUL,tAUL,NUL.NUL,NUL,P,P
.- 10QO CONTINUE

J=NORO+1
WQ-ITE1NCARD+250;NUL,NUL,NUL,NUL,NUL,NUL.NUL,NUL,

●J, NUL*NULONUL*NUL.NUL,NUL,NUL.P,P,P,P,P, P
-. H!?1TE16*250)NUL.NUL,NUL.NUL*NUL*NUL.NUL*NUL*

+J,NULJNUL*NUL*NUL,NUL,NUL,NUL,P,P
-— ENDFILE NCARO

RFW!NONCARO
.- WRITE(6,2 E1)MEMT0

22.1 FORMAT(lH1 ,5 X.23,:.OU F VE JUSTGENERATED.Ie, aHELEMENTS)
IF tIERR)$IQ99.99Q.999b

;99!3 STOP
.9999 RETURN

END
. C2ZZZI .ER5 NOD

SUBROUTINENOD(NUNO,NCOE,NROU.L)
C. .& OUTINECOMPUTESTtlL”LCUGITUOINALNUMBERFORGIVEN
C.. .ROWANONODE

DI!4ENS1ONFJONO<I
L=NODE-NONO(NR. )
00 1 1*1, NROW

1 L=L*NONO(I )
.. RETURN

mm-,..
.–C2ZZZ1 FR5...NODET

FuNCTIONNODET(1.NoDE.DFF!N.J,NXC.NONO)
C. ..ROUIINE COMELITESNODE-NUMBERFORGIVENROWANDCOLUMN

INTEGEROEFIN
.- DIMENSIONNDDE(40,25)

IF{ NONO-NXC)2O,1O*IO
.~.. JJnDEr=J..–.. .

RFTURN
..20 l&&Ta-

00 50 11=1.1
. IF [NODELIL*J).-DEFINJ5Q83Q&iQ.
30 NoDET=NODET●1
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50 CONTINUE
RFTURN
END

CZZZZ1 FR5 SWTCH
$IIBROUTINFSWTCHII1,I?)
YF(I1-121Q9,9g,10

10 1=11
!1=12
17=1

99 RFTURN
END

CZZZZI FR5 SORT
SIJBROUTINESORT(X. N)

C.. .ROUTINFARRANGESx-ARRAYIN ASCFNDINGORDFRANDTHROWS
C. . .OUT DUPLICATEVALUES

s

10

15
99
20

D1MENS1ONX(N)
Nql=N-1
IC(NMl)q9,9’3, ]Ll
fJO1S 1=1.NM1
IF(x(I1-X (I.l) )15,20,30
CONTINUE
RFTUQN
X(1)=X(N)
N=N-l
Gn TO 5
<flVF=X(1)
i(Ii=x(i*ll
x(l*l)=SAVE
Gn TO 1(I
Fhln

czzzzI-FR5 LONGI
SIIBROUTINELONGI (NFILE)

C... ROUT1NEINPUTSLOtAGITUOINALOATA
COMMON/MATRL/E,G.GNU,ALPHA.CONVF
COMMON/SHIP/NOLO*LNO(1001*SFXl100I. SFY(1OO)*PHI(1OO).

●NCITR,ZTR(50),7L EN7P(501*X1*XA.NSEC
INTEGEROEflN
COMMON/WORK/XC(42),YC(2fl) ,NONO(2S).NxC.NYC,

.DFFIN, NoDF[40,251.LROW(lOO). LNOD(1OO)
COMMON/INFLU/AF(SO.50) ●EIG(501
CnMqON/SAFE/ UNITS(4)

276

250

2s1

252

27a

2000
330

CnMMON/SAFE/NN(25) ,NCR(51)
DATA xLoNG,YLoNGvcENo/6HxLoNG●6HVLONG*6HEND /
DAT4sTbND/6 HSTANDA/
IFRR=O
NoLO.(I
LnMAX=100
WPITE[6,276)
Fr)RMAT(l H1.5X,27HlJEFlNl TION OF LONGITUOINALS?/*1 X*75( lH*l )
WQITF(6.250)
FokMAT(/. l4X,2H1 .8 Xt2HAX)
RFArJ(5.330)cARD,xI*x A
WRITE(6,331 )CARD,XI, XA
NSEC=I
X7=X1*{CONVF**k)
XA=XA*(CONVF**2)
IF ICARO-STAND)251,252.251
WQITE(6,341)
IFRR=l
CONTINUE
WRITE16,27E)
FoQMAT(43x.3 HROW.SX.8HSTRTCOL.2X,7HENDCOL,/914X.

12HIx.8x,2H!Y, 16X ,5 HICOL).3X,1OH(STRTRow).QHIENOROW))
RFAD(5.330)CARD.XIX.XI Y.C1.C2.C3
FnRMAT(A6.4X.6 F10.0)
witTE(6,444 )cARiJ,XIX,XIY, Cl ,C2, C3

444 FoRMAT(1X, A6.2E15.5,3 (F6.0,4X) )
331 FoRMATI1X,A6,4X,2F10 .3,3 IF6. O*4XI )

2001
2002
2003
341

2004

2005
2006
2007

2000

2010

2011

lF(CARO-CENO)2001*2050,2001
lF(CARD-XLONG)2002.2004,2002
IF(CAQO-VLONG12003.2020.2003
WPITE(6,341)
FnRMAT(lX,21H**A80VE CAROIN ERROR)
IFRR=I
GOTO 2000
JROW=C1
ICOL1=C2
ICOi2=C3
CALLSWTCH(lCOL1.ICOL21
lFIXIX) 2007,2007,2006

... ,..
WR!TE(6*ZO08)
FORMAT11X+53H**ERROR-MOMENTOF INERTIA FoR A130VELONGITUOINA1

I 7HOEFINEDI
GOTO 2000
DO2015 I=1COL1VICOL2
IF INOLO-LOMAX12011.2016,2016
NOLOZNOLO*1
N=NODET( 1,NODE*DEFIN+JROWVNXC*NONOlJROWl)

NOT

—— — — —— —
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LROU(NOLO)=JROW
LNOIIINOLO)=N
C4LL NOD[NONO,N,JROW,LNO(NOLO>)

.2015

2016
28U

Z020

2035
2036
2037

2040

2045

2047

2050
.287

3000

3001

3002

3010

3015
3020

3040
3045

3047

2055
2060
c--

sFxlNrlLol=xIx*lcoNvF**4)/x I
SFY(NOLO)=kIY*(CONVF**4)/XI
PHI(NOLO)=O.
CON71NUE
GOTrl 2000
UQITEIi,29R)LOMAX
~:~;~](lX,30HMAX. NUMBEROF LONGITUDINAL=. Is)

GOTO ?000
lCOL=C1
JPOl=C2
JQ02=C3
C4LL SWTCHIJRO1,JRO?I
IF(XIX) 2037,2037,2036
IF(XIY) 2037,2037.2040
ICDO=l.,.,,, .
WPITE(6,2008)
GOTO 2000
00 2045 J=JR01*JR02
lF(NOLO-LOMAX)2061,2047.2047
NnLO=NOLO+1
N=NOOET(ICOL,NOIZE,OEFIN,J, NXC,NONO(J))
L!?OWINOLO)=J
LNOFI(NOLO)=N
CALLNoO(NoNo,N,J. LNolNOLO)l
5Fx(NoLo)=x1x* (coNvF**4)/x I
SFY(NOLO)=XIY*l CONVF**4)/XI
PqIINOLO)=O.
CONTINUE
GOTO 2000
wRITE(6,28a)LoMax
IFRR=l
Go TO 2000
WRITE(6,287 )NOL0
FoRMAT{///.2214 **THERFERFAREA TOTALOF.16V1414LONG17U01NALS}
DCI3000 J=l, NYC
NNIJ1=J
WR1TE(6,3001)
FnRMATllH1,5x.29 HLONGITUDINhLNUM8ERYNGSYSTEM./. lX+75(l H*) )
WQ1TE(6,3002)INN(J), J=l, NYC1
FnRMAT(//,l X,l HC,/,1 X,l H0,5X,3HROW,/,1 X,l HL,2513, /)
0113050 1=1.tAxc
003045J=l,NYC

NCR(J)=]
IF INODE(I,J)-DEFINI 3O45.3O1O,3O45
NcR(J1=O
N=NODFT(l,NODE,OEF!N,J, NXC,NONO(J))
00 3040 L=l. NOLO
KF(LROW(L)-J)3040 *3015,3040
IF(LNOD(L)-N)3040,3020,3040
NCR(J)=LNO(L)
G(3TO 3045
CONTINUE
CONTINUE
WPITE(6,3047}(NCR(J), J=l. NYC)
FrJRMAT(/,zx, ?513)
CONTINUE
IF(IERR) 2060. z060.2055
<Trio.,.
N=NOTR*1

C--COMPIJTEINFLuENCECOEFFICIENTSFoR 5TANoAR0LONGITUDINAL
EI=E*XI

Y=ZLEN/FLOATIN)
00 2 1=1.NoTR
DO2 J=l ,NoTR
IF (1. GT.J) GOTO 1
A=Y*FLOAT[J)
x=Y*FLoATI!)

R=ZLEN-A
GW=o.
IF(xA. NE.o.l GK=x*B/xA/G/ZLEN
4F(1,J) ❑.9*X/6. /EI* (ZLEN*ZLEN-B*B-X*X)/ZLEN+GK
Go TO 2

1 hFi I, J)~AF(J, Il
2 CONTINUE

RFTURN
ENQ
i4jUROUTINFSHELL
COMMON/SHLWEB/IBHO*B(50).T(50+2)
COMMON/WORK/XC(42) ,YC(2B ) ,NONO(25) ,NXC,NYC
Crw4MON/SAFE/UNITS14), ITl[SOl ,IT2150),

●JTl(50) fJT2(50)*THK 150)rAX(100)#IBl(l 00)+192(100).
+J91(100). JB2(1OO).10(1OO).JO1lOO),NCR151).NoB(25)
COMMON/SAFE/lERR,XLEIHO,OECL,OESH
nA7A CEND.CSHEL/6HEND . 6HSHELL

arrs-H=17wc

. —— . —— —.
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T(I1.l)=O. O
T(!I,2)=0. o
0 (11)=0.0

5

6
7

B

10
11

12

15
16
17

20

22
26

50
60

CnN?lNUE
Dn h 11=1,NXC

IF(XC(I l)-XLRHD)6,7*7
CONTINUE
TRWI=TT. . .
WRITE(6, R)
FnRMhT(lHl,21 X,5HPLATE,5X,5HSHELL,7X,3HBHO,/,l3X,

● 6HLFNGTH,5X,5HTHICK,6X,5HTHICIC)
RFAD(5,11) cAQD,yROw,BL,TSHL,TLgHD
F(IRMAT(A6,4X,4F10. O)
UQITF16,12)CARD,YROW,BL,TSHL,TLBHfi
FoRMAT(lx, A6.4X, &F10.3)
IF(C6QD-CFND)15,50,15
!F(CARO-CSHEL116,20,16
WPITE(6,17)
FoRvATIIx,21H**AROVE CAROIN ERRORI
TFRR=lGoTo”1o
lDou.yRoM
IF II ROWI16,16,22
IF(IROW-NYC)26,26,1b
MNODE.MNODE.1
Tf IROW*1)=T5HL
T(IROW*2)=TLBHD
B(IROW)=BL
Go TO 10
CONTINUE
RFTURN

314ROW,5X*

END
CZZZZI FR5 LOADS

SUBPOUTINELOAD5(NF1LE,NSCR)
C... ROUT1NETO INPUT LOADINGCONDITION

INTEGERDEFIN
COMMON/woRK/XC(42) ,Yc(za) ,NoNo(25).NXC.NYCV

+OFFIN,NODF(40,25) ,LROW(lOO), LNOD(1OO)
COMMON/MATRL/E,G,GNU,ALPHA,CONVF
COMMON/SHIP/NOLO,LNO(lOO1,SFX(l OOl,SFY(lOO), PHI(1OO).

+NI)TR.ZTR(50)*ZLEN*P(50)*XI, XA*NSEC
COMMON/SAFF/ UNITS(4)
COMMON/SAFE/LOaDC(lOQ),DX(50) ,0Y(50) ,0BA5E(50) ,

+7D(50). Pc(50), ZQ(20) ,Q(20), zpL(100)
COMMON/S AFE/TM(5,5)tTP(5,5), SI (5, 1), sx(5,1),0DATA (8,5u)
COMMON/SAFE/ZI (20) ,EYE(20)
COMMON/sAFE/DXL(50) .DYL(5o)

COMMON/5AFE/ 5T(50,25,2), A(2) .R(50,2)

COMMON/SHLWEB/IBHD,B(50) ,T150.21
COMMON/INFLu/AF(50,501
13hTACEND.XL!NIF*YUNIF.XFOR,VFOR*SHEAR/6 HENCI

1, 6HXFORCE.6HYFORCE,6HSHEAR/
●6HXUNIF0,6HYUNIF0

OflTA XLONG,YLONG /6 HXLONG●6HYL13NG/
DATA CSHR /6 HSHCAR /
Zr(l)=o.
EYE(l)=XI

50

52

55

60
61
62

6S
66
b7
b13
160

162

164

166

170

172

N?EC=l
NREC=O
NMISC=O

DO52 L=l.NOLO
LoAOC(L)=O

IERR=O
WRITE(6,5S)
FORMAT(1H1,5X*17HLOADING
NP=O
NCJ=O

CONDITION,/,1 X,75( lH*l )

N;ONE=O
REAII(5,61)CARO,[ZPL[lLI, IL=1,6)
FcIRMAT(A6,4X,6F10. O)
FfIRnAT(lx, A6.4X,6F10.31
IF(CARD-CEND)65,1000, b5
lF(CARO-XUNIF)66,160, b6
IF(cARD-YUNIF)67.162,67
IF(CARD-XFOR>6R,A64,68
lF(CARD-YFOR)190,166,190
NOIR=I
GOTO 170
NI-)IR=2
GCJTO 170
NnIR=l
G(l TO 180
NDIR=2
GOTO 1.90
Do 175 IL*1*3
ILL=2*IL-1
Z=ZPL( ILL)
OL=ZPL(ILL+l)
IF IZ1172,172,J73
IF(NQ)1T3,173*116

—.— — — .—— -——
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173

175
176

100

192
le3

1.?5
186

c
190
191

194

19?
19’I

187
195

196
197

r-----

NO=NQ.1
N=.?*IL
0 (NO)=OL/CONVF
ZO(NQ)=Z*CONVF
C(INTtNUF
WD1TE(6,62)CARD,(7PL(IL). IL=I,N)
NnmlE=o
Gfl TO 60
Drl 18? tL=l.3
1LL=2*IL-I
Z=ZPL(tLL)
PI,=7PL(ILL+1>
IF(z) lf12,1az,la3
TF[NP)1R3,183,186
NP=NP+l
N=2*IL
P?(NP)zPL
ZP(NP)=Z*CONVF
CONTINUE
WQITE[6.6?ICARD.(ZPL(IL), IL=l. N)
NW)NE.O
Gn TO 60

IF(CARD-XLONG)192.191*197
JGO1=ZPL(l)
JVo?=JROl
lCOL1=ZPL(2)
IrOL2.ZPL(3)
LFltR=7
IF(IcoL7) l%,19h.1Q5
IcoL2.1 COL1
Cn TO 195
lF(cAQO-YLONG)200,193,200
ICOL1=Z*L(II
IrOL2=ICOLl
JQO1=ZPL(?)
JQO?=?PL13)
LrlIR=l
YF(JR02)1.87,197,195
JQO?=JRO1
SFL=ZPL(4)
IF[<FL) 197*196,1SJ7
SFL=I. O
lFl NDoNE)270,270,2f15

.--- ++.----
; THIS 5ECTIONCOMPUTESDEFLECTTONSFOROASICLongitudinal

500

501
r-----

5FA=0.
S<s=l. o
Cf,LL sEToCINSEC,ZIVEYE.NO.ZO*Q*Np*ZP*pC.zLEN*Nocc*noATAl
NCON=O
CALLTMATT(xO.NB,ZLEN,TM,NOCC.NCON*ODATAv5Fs*l.o*sFA~F~G)
CALLCOMS1(TM,SI)
Nrr)N.n
r)o-SOOK=I, NOTR
CBLLTMATT(xB,N(3.ZTR(K)*TMVNocc,NcoN.oDflTfi~5F$.l.o*sFA*E*G)
C6LI. MMULT(TM,5T,5X*5.5*1)
DqA5E(K)=SX11.1)
CnNTINUE
NnoNE=1
ND=O
Nrl=o
HOITFlb.501)
FnRMAT(/)
--------

’205 CfIN71NUF
WQ!TE(6,190)CARV,(ZPLlIL)* IL=l. ~1

lQR FnRM4T(lX, A6,4X,2.(F6. O*bXl*FIQ.3)
ChLLSWTC14(JR01,JRO?)
CALLSUTCH(lCC)Ll,1COL2)
J=JRO1
I= ICOLI

2?5 lF(NOnE(I, J1-UEFIN)800*%3V.Roo
230 N=NODFTI1,NODEODEFIN*J,NXC,NONOIJ))

C--CHFCKIF NODFGIVENHASBEENOEFINEDfi~ A LoNGITuDINbL
no ?50 L=] ,NOLO
IF(J-LROW(L)) 2S0,240,250

240 lF(N-LN013[L) )250,260.250
250 CONTINUE

IFRR=l
WDITE(6,252)J, I

252 FnRM&T( lx, lqH**FRROR-NOoEONQOMv14.4H coL*14*RH HA$NoT*
1 31H HEENDEFINEDAS A LONGITUDINAL)

GOTO BOO
260 LnAnCIL)=l

NQEC=NREC*1
Do 265 K=l.NOTR
Gn TO (262,264 ).NOIR

26? DY(K)=OBASF(Kl%FL/SFX(L)
DYIK)ZO.
GOTO 265

264 DYIK)=OgAsE(K)* SFL/$FY(L)

—— —
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13x(m’)=o.
265

800
.sln

82o

200

202

1000

CONTINUE
WQTTE(NSCR)LI,N,DX,DY
GrJTO (810,820), LDIP
J=J. 1
IF(J-JR02) 225,225,60
l=l. ]
IF II- IcoL2)?25,225.60
WRITE(6,62 )CARD
iAQI’rE(6*202)
FORMAT( 1x,21H**ABOVECARDIN ERROR)
lFRR=l
Gn TO 60
CONTINUE
WP1TE[6,62)CAR0

C--SHEAPLOADSAT TRANSVERSES. . . . .wEB LENGTHB ANDTHICKNESS
WU17E(6*IOZI)

1021 FoRMAT(lHl ,26H5HEARLOAOSONTRAtASVERSEs)
DO 10?3 K=l, NOTR
DO 1023 NLMEM=I,2

1023 R(K,NLMEM)=O.O
A(l)=O.
A(2) =0.

DO 1025 J=l, NYC
A(I)= AI I)+ T(J. I) *B(J)
A(2)= A(2) .T(J,2) *B(J)

1025 cnNTINU.5
NLOO=2

IF(i 12)) 1091.1092,1091
1092 NLOO=l
1091 wRITF (b,102T)
1027 FORMAT(22x+5HsliELL.6x+3HBHo./. 13X.7HTRANSV..2 X,5HSHEAR,

● ‘3x.5HqHFAR1
102B

2020

1029
1030

1031

1032

1033
1035
1036

1038

1041

1046
1046

1037

710
72o

730

736
-/35

1040
1042
1Ou

1040

REAi3(5i6i - I kARO,ATRAN.RSH.RBH
WRITE (6,2020) CARD,ATRAN,R5H.RBH

FORMAT(lx. A6,5E13.S)
IF ICARO-CEND)1029, IO32,1O29
IF ICARD-C5HR)I030*1031. IO3O
WRITE(6. 202 )
IFRR=I
Gn TO 1028
K.ATRAN
R(K,l)=RSH
R(K*2)=RBH
GOTO 102S
CONTINUE
DO 1036 K=l. NOTR

DO 1035 NLMEM=I,NLOO
S=-R(K,NLMEM)/A(NLMEM)
00 1033 J=l, NYC
ST[K,J, NLMEM)=S*T(J, NLMEM)*R(J)
CONTINUE
CONTINUE
00 103E K=lvNOTR
Ox(!cl=o.
Nr)IR=2
SFL=I.0

DO 1042 NLMEH=l.NLOO
GOTO (1061,1044 ). NLMEM
1=1
Go TO 1046
l=lRHO
CONTINUE
00 1040 J=l, NYC
lF(TIJ, NLMEM))lo40*loko*lo37
N=NoDET(l,NODE,OEFIN,J, NXC,NONO(JI1
00 720 L=l ,NOLO
IF(J-LROU(L) )720.710.720
lFIN-LNODIL) )720,730,720
CONTINUE
lFRR=l
WRITE(6.252)J. I
GOTO 1060
NREC=NREC+1

LOAOC(L)=l
00 73S.l(=l, NOTR
DYIK)=O.
0~ 734 M=l,NOTR
OY(K)=OY(K)+AF(K,M)*ST(M,J, NLMEM1/SFY(L}
CONTINUE
CONTINUE
URITE(NSCRIJ. L4.OX.OY
CONTINUE
CONTINUE
ENDFILE NSCR
IF I IERRIlo4~*l.oka~sa
REWINONFILE
WRIIE16,T-411>-.. -–– -..
00 2000 L=l, NOLO
OIT10S0 K=l, NQTR
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10’50

7&o

1100
1200

1250

7&l

74?
300

743

1500

2000

9999
9990

DxL(K)=o.
DYL(K)=O.
CONTINUE
RFWINDNscR
I%RMAT(1H1,37HLONG1TUD1NALOEFLECTIONSOUETO LOADS)
001500NR=l,NREC
RFAO(NSCR)J, N,DX.DY
lF(J-LROW(L))15OO,11OO,15OO
lFIN-LNOD(L) )1500.1200,1500
DO 1250 K=l, NOTR
I-JUL(K)=IZXL(K)+DX(KI
DYL(K)=DYLIK)*DY(K1
CONTINUE
WRITF[6,741)J, N
FORMAT(1X,3HROW,13,5HNODE,13)
WP1TE(6,742)
FnRMAT(lox.13Hx-Deflections)
FoRMAT(lX.5E12.4)
WR1TE(6,300)( DXIK), K=l, NOTR)
WWITE(6,7431
FI’IRMAT( 10X,13HY-DEFLECTIONS)
WRITE(6,300) (OY(K), i=l, NOTR)
CONTINUE
WRITE(NFILE)LROU(L)* LNODlLl*LOADC(L). $FX(L). SFY(L).

.PHI(L), DXL.DYL
CONTINUE
ENDFILE NFILE
RFwINO NFILE
RETURN
ST(-IP
EwD

Czzzzl FR5 sETocS.SETOCS.SETOC
SUBROUTINESETOC(NSECpZ1.EYE.NQ+ZQ.Q.NP.ZP*P,ZLEN,NOCC,ODATA)

C--ROUTINETO SET UP OCCURRENCEOATAVFCTORS
DIMENSIONZI(20)?EYE (20) .ZQ(20), Q(201, ZP(50)*P(50),00ATA (8,50),

●zllcc(70)
1-.
C--OETERMINELOCATIONSFORALL OCCURRENCECHANGES

Zncc(l)=o.
ZncC(2) =ZLEN
NllCC=2

C--FIRST ARRANGEX-SECTIONCHANGESIN ASCENDINGORDERLEFT TO RIGHT
ZT(NSEC.1I=ZLEN

10

20

30

40

50
c

D() 20 N=I,NSEC
IF171(N) -Z I(N+l); 20,20,30
CONTINUE
GOTO 40
SAVE=ZIltJ)
ZT(N)=ZIIN.1)
ZI(N*l)=SAVE
SBVE=EYE(N)
EYEIN)=EYE(N*l)
EYE(N.l)=SAVE
GOTO 10
DO’30 N=l,NSEC
NOCC=NOCC*1
ZOCC(NOCC)=ZIIN)

1F(NQ)11O.11O.6O
60 Z(A(NQ*l)=ZLEN

C--ARRANGEUNIFORMLOA05IN A$CENOINGORDERLEFT TO RIGHT
70 00 80 tA=l,NO

IF(ZQ(N)-ZQ(N+I) IS0,80.90
80 CONTINUE

GOTO 95
90 5AVE=Z(I(N)

ZQIN)=ZQ(N.1)
20(N*l)=SAVE
sAVE=O(N)
O(N)=Q(N*l)
Q(N*l)=SAVE
GOTO 70

95 00 100 tA=l,NO
NOCC=NOCC+1

100 ZOCCINOCC)=ZO(N)
110 IF(NP)ZO0,200*120
120 ZP(NP+l)-ZLEN

C--ARRANGECONCENTRATEDLOADSIN ASCENDINGORDERLEFT TO RIGHT
130 DO 140 N=l+NP

IF IZP(NJ-ZP(N+1) )140.140*150
140

150

160

CONTINUE
GO10 160
SAVE=ZP(N)
ZPINI-ZP(N+l)
ZPIN+l )%S.AVE
SAVE=P[N)
P(N)=P(N+I1
P(N+l)=SAVE
Go TO 130
DO 170 N=l, NP



mcC=NOCC*1
170 Z(3CC(NOCC)=ZP(N)

C--ARQflNGEOCCURRENCELOCATIONS
2o0 CQLLSORT(ZOCC.NOCC)

c
C--INSERT OCCURRENCEDATA

NOCC=NOCC-1
DO500 J=l, NOCC
0nATA16*J)=ZOCClJ)
nlTbTA(7*J)=zocc(J*l)

27

IN ASCENOINGOROERLEFT TO RtGHT

0nATA18*J)=l.
c-- 00ATA[8.J) INDICATESIf A CONCENTRATED
C AN OCCURRENCEFIELO. IF SET TO 1, NONE

CONDITIONOCCURRSAT THE LEFT
EXISTS. IF sFT TO 2* OWEOOE

210

220
23o
240
2!50
26o

270
2s0
290
300
310

315

32o
400
500

On 210 1=1,5
OnATA(l.J)=O.
00 23o N=l. NSEC
Ifl ZI(N)-ZOCC(J))2?0,240,250
!FIZI(N-l) -ZOCC(JI1230,230,240
CONTINUE
OnATA(l.J)=EYE(N)
IF(NQ)300.300. F260
Dn 280 N=I. NO
1.C(ZQIN)-70CC(J) )270,290.300
IF(ZOIN*l )-i!Occ(J) )280,280,290
CONTINUE
0nATA(3.J)=Q(Nl
IF(NP)4OO,4OO.31O
00 320 N=l, NP
IF(Zpl N)-ZOCC(J))320,315.400
OnATA[5*J)=P(N)
OnATA(O,J) =2.
CnNTINUE
CONTINUE
CONTINUE
RFTURN
END

C2ZZZ1 FR5 OCCM$.OCCM$,OCCM
SUBROUTINEOCCM(T*PROP*IOF,X*INFLUJSFS.SFL+5FA.E,G1

C--OCCUQRENCEMATRIXDEVELOPMENT
DTMEN510NT(5.51*PROP(’5)*TR(5*51*TC15*5)

110
120

150

200

999

CbLL IoENT(T.5)
ET=E*PROP(11*SFS
GD=G*PROP(2) *SFA
S=o.
IF(GA)120,1?0. I1O
5=1./GA
T(l.2)=-x
T(l.3)=-X*X/2. /E1
T(2+3)=*M/EI
TIl,41=-X*X*X/6 s/E I . S*X
T12.4)=-X*X/2. /E I
T(3.4)=+x
IF(INFLU) 150,150.999
Q=PROP(3)*SFL
RQ=PRoP(4)
T(l,5)=-X*X* (O*(-X*X/24 ./E1*S/2. )* RO*X*l-X*X/ 120. /EI*S/6. ))
T(2.5)=-X*X*X* 10+RO*X/4. )/6. /E I
T{3, Sl*-X*X* (i2+i?!Y*X/3.)/2.
T14*s)=-x* [o*Ro-x/2. )
GOTO (’Jqq,200),IDF
C4LL TDENT(TC+5)
CF=PROP(5) *$FL
TC(4*5)=-CF
CALLMMULT(T.TC.TR*5*5,S)
CALLEQUAL(T*TR.5,5)
RFTURN
END

CZZZZ1 FR5 TMATS.TMATS,TMATT
Subroutine TMATTlXB~NB.X.TM.NOCC.NCON,OOATA.SFSPSFLVSFA,E.G)

C.. .ROUT!NETO COMPUTEOCCURRENCEMATRIxFROMLOCATION
C... ZER TO x

DIMENSIONTM15,5) *TO(5,5), TR(5,E.). PROP(5)+ODATA[8,50)
INFLU=O
lF(NCONI11O,11O.1OO

100 IF(X-XB) 11O.12O,12O
110 C4LL lDENT(TM.51

NR=l
XR=O.
NCON=l

120 NBB=NB
DO 300 N=NBa,NOCC
XI=0DATA16,NI
x?=oohTA17,N)
IDF=ODATA(E*NI
Dn 130 1=1,5

130 PROP(lI=OOATA(I,NI
C--CHECKIF POINT MATRIXHAsBEENUSEOIN 1ST OCCURENCE

lF(N-NB9) 140*140,160
140 lF(XB-X1) 160,160.150
150 Irif:l

—
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160

170
180

190

29S

300
600

NR=N
IF(X-X2l
NR=N+I
NqTOP=l
Y.x-xfl
XB=X
GOTO295
N5ToP=0
Y. X2-XB
XR=Y2
GOTO 295

80, 70,190

CflLL OCCMITO,PROP,lDF,Y, INFLU,SFS,SFL.SFA,E.G)
C4LL W4ULT(T0,TU,TR.5,5,5)
CflLLEQUALITM.TR.5.5)
IF(N5T13P)300*300*400
CONTINUE
RFTURN
END

CZZZZ1 FR5 MMULTS,MMULTS,MMULT
511EROUTtNE14MULT(A,B,C,N1,N2,N3)
ITTMFNSIONA(N11N2),B(N?,N3), C(N1,N31
DO 1 1=1,N1
On 1 J=l, N3
C(l, JI=O.
m 1 K=I, N2

1 C(I, J)=C(I. J)+A(I, K)* B(K.J)
RFTURN
EMD

C2ZZZ1 F95 IDENT5,lDENTS,IOENT
SUHQOUTINFIDENTIT.N)
OTMFNSIONTIN*N)
D!T5 1=1,N
On 4 J=l, N

4 T(I, J}=O.
5 T(l, t)=l.

RFTURN
EvO

CZZZZ1 FR5 EQUflLS,EQIJflLS,EOUAL
SI18ROUTINEFQUAL(T, TR.NR,NC)
OTMENS1ONTINR.NCI ,TR(NR.NC)
00 5 I= I, N!?
00 5 J=l, NC

5 T(l, J)= TR(I, J)
RFTURN
Eb]ll

CZZZZ1 FR5 COMSIS,COMSIS,COMSI
5uBROUT1NECOt451(TM,s1)

C... ROUT1NETO COMPUTEINITIAL PARANETER5OF BEAMMEMBER
01!4ENsION TM15.51.sI (5.1)
OEL=TM(1,2)* TM(3,4)-TM(3,2) *Tqll,4)
ST(I*l)=O.
ST(3.1)=0.
ST(5.1)=1.
ST(2.1) =( TM(3.5) *TM(1,4)-TM(l ,5)* TM(3,4))/OEL
Sl(h.l) =[TM(3. Z)* TMll.5)-TM(l ,?)*TM13,51)/oEL
RFTURN
mm

CZZZZIE Fi?SMuLT.MULT,MULT
%M3ROUT1NEMULT(A, B,C,L, MI
DIMENSION A(L, L), B(L, L), C(L, LI
no 2 1=1,M

00 Z J=I, M
A(I, J)=O. O

DO 1 U=l. M
1 A(T, J)= A(I*.l) *B(It K)* C(K+J)
2 CONTINUE

RFTURN
EMD

CZZZZIEFR5SHIP1,SHIP1,SHIP1
SUBROUTINESHIP1INCARO)

C.. .ROUTINEOEVELOPSFINITE ELEMENTSTIFFNESSMATRICES
C.. .FOR THE TRANSVERSEMEMBER
c FoRM4TIONOF STTFFNESSMATRICES

OIMENS1ONBK(004,0B4) .ALPHA1(4)
DIMENSIONUNIT514)*ND[6)*NON0(25), N1(25)*1PQ(1O)*P1QI1O)
OTMENSIONx(25.401 .7125 !40)JE114). GNU114)* DC(2.2).
1sK(6,6).01(6,6 ), A1(6.6) .AJ(6,6). AK(6.6) *AL(6.6), $KAI(6+6),
2SVAJ16.6).SKAK16.6).5 KAL16.6).Al16.6.4) .A2(6.6.4) .SKAl(6.6.4).
3 ~KA216,6,4)

01MEN5!ONNoB\75) ,MOB1401
DTMENSIONIM14). JM(4). Z$I(6). ZAJ161,ZAK(6).ZAL[6) .X1 (6)
COMMON
CnMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

KI, K2 . K3 , K& . 10 . NORO , NNl
UNITS + NO , NONO , Nl . lPQ , PIQ
x ●Y *Z ,E * El ● GNU
GNU1 , MEMNO. MEMTYP, IEGNU . IFSF + IF I
IFJ , IFK , lFL . IN! , JNT , lFAJ
JNJ , INK , JNK , YNL . JNL ● P1
P2 ● P3 . P4 . P5 , P6 , XJ
YK , XL , YL , Oc , SK ● 01
Al , AJ , AK , Al. , SKA1 , SKAJ



CmiMON
cnwo~
COMMON
cflMMoN
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SKAK ● 5KAL , Al , A2
17 , NC . XK
lM

. NOMFM
. JM , tAAl , NA2

ZAK , ZAL . lTEMP , ALPHA

, SKA1 , SKA2
. ICOUNT, RK
, ZA1 , ZA.I
, x!

c IPO(l ) ❑ TEMPERATUREFLAG+ITEMP
c PtOll) 1$ USEDTO PASSTHE TIME OF DAY

qFAI_J(NCARD.100 )lD, NOPO,NN1, NOMAT,llEMP, (UNITS(l) *!= I .4)
IF INORO.GT.251 GOTO 331
rF (NOMAT.GT.4) GOTO 331

100 FOPMAT1515,4A6)
Kl=l
K3=3
U4=4

READ(NCARD,11O ) NORO,MCON,NOBE,MCOM
IF (NORO.GT.NORO)GOT(I 331
IF (NOBi3.GT.1) GOTO 331
IF IMCOM.GT.11 GOTO 331

c NOBO=NUMBEROF ROWSWITH BOUNDARYCONOITIONS
c NoB(1) IMPLIES ROUNDARYCONDITIONAT THE ENDOF NOB(l)TH POW
c NOFjR=l, FIXEO IN X-DIRECTION.NORR=O.FIXED IN v DIRECTION
c VCflN=NUMREROF ,90UNOARYCONOTTIONAT 1ST ROW
c MOR(1) IMPLIES ROUNDARYCONDITIONAT MOB(I) TH NOOE
c MCOMSAMFAS NOBBRUTFORUOUNDARVCONDITIONSOF 1ST ROM

READ(NC4PO*11O ) lNOU(I)q 1=1,NOEO)
QFAn(NCbPO,ll(l ) (MOU(I).!=l.VCON)

110 FoRMAT(20131
PEAD(NcARb,lo3 I FA

RFWINOK1
RFWINnK3
PFldINDK4
lDQ(l)=ITcMP
WRITE (6,102)10

102 FnRMBT(24HIDATAFORPROBLEMNUMBER.161
N13[1)=3

NO(2)=S
NO(3)=6
NO(4)=6
Mo(s)=l

WPITE(6.100) llT,NORO,NNl,NOMflT, ITFMP,(UNITS(I), 1=1,4)
WQITE16*11O)NOBO.MCON*NOBB,MCOM
UUITE(6,11O) (NOR(l), l=l. NOBO)
URITE(6, I1O) (MOB[l), l= I, MCON)
WPITF(6,103)FA
RFiOiNCARD,l113)Elll), GNUl(l), ALPHAIII)

103 FcIRM/iT(EI0.2. F7. Z*EIO.2)
GOTO 333

331 WRITE (6,332)
332 FORP4T(//%5H INPUT ERRORSIN SHIPI //)

STOP
333 CALLtAOOEIN(NCbRD)

NfiMEM.o
ICOUNT=l
NI(l)=o
lCOL1=NNI*NONO(li
ICOi2=NNl*NONO(2)
Dnq 1=1,1COLI
D()9 J=I,ICOL1

9 BKII,J)=O.O
11 C4LL MEMBER(NCARD)

IFGtALl=IEGNU
MFMTYP=HEMTYP
INI=INI
JN1=JNI

6 IF(IN!-ICOUNTI 12.12.13
12 IF IMOITYPI 13.13,26
26 1.AAT=!EGNu+l

E=E1(IMAT)
GMU=GNU1(IMAT)
AlPHA=ALPMAI(IMAT)
17=ND(MEMTYP)
DO20 K=1,4
IM(K)=O
JM(K)=O
00 201=1.12
no20J=l, NN1
A1(I. J, K)=O.O
A2(I, J. K)=O.O
SKAIII*J. K)=O.O

20 SKA2(I, J, KI=O.O
NAl=O
N42=0
GOTO (1.2,5 .5.5), MEMTYP

1 CdLLMEM1
Gn TO 10

2 CALLMEM2
Grl TO 10

5 CALLMEM5
c lFSF ❑ 1 FORCEONLY
c TFSF=2 FOQCEANDSTRESS
c iFSF ❑ 3 STRESSONLY
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c FORTHFPMALSTRESSEPROBLEM1.r5r MUSTBE GREATER
c THANZ!?ROFORALL MEMBERS

10 IF (IFSF) 22, ?2,23
23 WRITE (K4)MEMN0,MEMTYP,INI.JNI ,INJ, JNJ,INK,JNK,tNL,JNL.IFSF, lF1, t

lFJ. IFK. lFL. AI, AJ,AK*AL.SKAIJSKAJ,SFAK,SKAL,DI, NC,ZAI. ZAJ.ZAK,ZAL,X
71

?2

30

13
400

4~

232
?33
17
14

24
1s

31

35
!5

25
Iq

32

NIIIN1)=N1(l N1). I
DfI 30 1=1,NA1

IMM=IM(I)
nO 30 J=I,NA1
JMM=lM(J)

CALLTR4MPV(Al,I,[z, NC,sKAI,J, IMM,JMMI
WPITE lKl)IZ, NC,NA1.NA2,A], A2.SKAp,IM, JM
NOMEM=NOMEM*1
G(TTO 11
lQO=lNI-1
FORMAT(&E15.&)
no kq lP=l ,NOEO

IF (l RO.NE.NO!3(1P)) GOTO 4q
IK=NONO( !RO)*2-N06B
@K(IK,rK)=BK(IK, tK)*]ooooooo, *FA

C@ITINUE
IF (l RO.NE.1) GOTO 233
00 232 IP=l ,MCON

JK=MOH( 1P)●2-MCOM
RKIJK,JK)=BK(JK,JK)*1OOOOOOO.*FA

WUITE (K3)IR0, lcoLl, IcoLp, (I BK(J.J) ,1=], IcoLl), J=l, IcoLI)
IF17NI-NoRo) 14,14,999
RF!41NOKI
no 24 1=1, ICOLl
Dn 24 J=l ,!CoL2
UK(l, J)=O. O
nO 15 11=1,NoMEM
RFADlKl)l Z, NC,NA1.NA2,Al, A2,sKA2,IM. JM
IF(NA2) 15,15,31
DO35 I= I,NA1
IMM=IM(I)
00 35 J=l ,NA2
JMM=Jv(J)
CALLTRAMPYIAI.I, IZ, NC,5KA2,J, IMM.JMM)
cnNTINuE
WPITE {K311R0.ICOL1.ICOL2.I(BK( I, J), I=l. IcoLl), J=l. IcoLz)
RFWINnKl
on 25 1=1. IcoL2
r)n ?5 J=1*ICOL2
Ru(!, d)=o. o
Dn 16 11=1.NoMEM
RFAIJIK1)IZ, NC,NAI, NA2,A1,A2,5KAZ,TM,JM
]F ( NA2) 16,16.32
DO36 1=1,NA2
IMM=JM(I)
on -s6 J=1*NA2
JMM=JMIJ)

36 CALLTRAMPY(A2,1,1 Z, NC.SKA2.J, IMM,JMMI
16 CnNTINUE

RFWINOKI
lcOL1=NN1*NONOIINI)

IF (I NI. EO.NORO)GOTO 70
ICOL2=NN1*NON0(IN1.1)

GOTO 71
70 TCOL2=ICOLI
71 lCOUNT=lN1

N] (YNI)=O
NOMEM=O

IF IJNI) 11,11.174
999 RFWINOK3

RFUINnKl
RFwINOK4
RFTURN
END

CZZZZIE FR5 NOOEIN,NODEIN, NoDEIN
SUBROUTINENODEIN lNCbRO)
OTMENS1ONUN1T2.(41. NO(6)+NONO(251,N1(25) .IPQ(lo], PIQ[lo)
DIMENSIONX125.40 )* Y(25,40) .E1(4), GNU1(4),0 c(2,2),

lSU(6.6)* 01(6.6 ). AI(6.6) .AJ(6,6), AK(6.6) .AL(6,6), sKRI(6,6),
25KAJ16.6) .SKAK16.61,SKAL(6.6), Al(6. h.4], A2(6,6, &). SKAI(6,6,4),
3 <uA2(6,6,4)

103

COMMONK1,K2 ,
CnMMONUNITS .
COMMONX ,
COMMONGNU1 ,
Cf)MMON!FJ .
COMMONJNJ ,
COMMONP2 ,
COMMONYU ,
COMMONAI ,
COMMONSKAK .
COMPON12 ,
WRITE (6.103)
FoRMAT(lSHINODE

K3 , I(4 , ID
ND * NONO , N1
Y ●Z ,E
~~~NO , MEMTYP, ~EGNU

+ lFL , INI
1NK ● JNK , INL
P3 , P@ , P5
XL , YL . DC
AJ + AK , AL
SKAL , Al , A2
NC

COORDINATES//l4H ROW

, NORO , NN1
, IPQ , Pto
, El . GNU
f IFSF , lFI
, JNI . INJ
. JNL , P1
, P6 , XJ
, SK * 01
, SKAI . SKAJ
, SKA1 , SKA2

NoDE.13X,7HX-COORD,
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1 13x,7HY-conRD,13x*7Hz-cooRo//l H )
QFAD(NCARD.1OO )( NONOII). 1=1,NORC))

00 300 I= I,NORO

300
100

1
101

2
102

200
221

IF (!AONOIII .GT.40) GOTO 200
70NTINUE

FORMAT(2513)
no 1 I.l, NORO
JOE=NOtAO(I )
00 1 J=l, JoE
RFAD(NCARQ,]OI )X( I, J), Y(I, J)
FORWAT(3F1O.2)
DO2 1=1,NORO
JOE=NONOI I )
13n2 J=I,.IoF
wOITE (6,10 ?) T,J,x[I, J), y(I, J)
FoRMAT(1H,16,17, 3F20.5)
Gq TO ?23
WRITE (6.221)
FORMAT(//25H tNPUTFRRORIN NODFIN //)

clrlP. . .
WRITE (fi, lO&)

FrIRklAT(13H1HEMREROATA//
223
104

15nH0 M M I 11111 IJIJIJIJ*
zlIx,2Hpl,llx,2Hp2,11x,2HP3,llx.2Hp4,11X.2HP5.11X.2Hp6/
350H E E E F F F F F N N FAN N N NN/
45oH M M G S I JK L I I J JK K L L/
51&H NTNF/
611H oYu/
7 RH P)
RFTL!RN
E!40

CZZZZIE FQ5 MEMBER,MEMBER,MEMBER
511RQOUT1NEMEMBER(NCAR131
DIMENSIONUNITS(4), ND(6}, NONO(25),N1(25), IPO(lO).PICA(IO)
D1MEN<1ONx(25,40 ), V(2S,40). E1(6) ,GNU1(4).0C(2,21,

1%(6.6). 131(6,6), AI(6,6), AJ(6,6), AK(6,6), AL(6.61, SKAI(f,,6),
75WAJ(6,6)+sKhK (6.6) .5K4L16.6) .AI16.6,4) .A2(6,6,4), SKAl(6,6,4),
,3 <I(A2(6,6,4)

COMMONKl ,K2 * K3
COMMONUNITS , NO
COMMONX ●Y
COMMONGNU1 . MEMNo
COVMONlFJ . lFK
CnMMONJNJ . INK
COMMONP2 , P3
COMMONYK , XL
COMMONAI . AJ
COMMONSK4K , SKAL

. K4 * Ill
, NONO , NI
*z .E
, MEMTYP, IEGNU
, IFL , INI
● JNK , INL
, P4 . P5
, VL , Oc
, DK , AL
, Al + AZ

● NORO , NNI
, IPO , PIQ
, El . GNU
, IFSF , IF I
, JNI v 1t4J
, .INL * PI
, P6 , XJ
, SK ● 01
. 5KAI , SKAJ
. SKAI ● SKA2

COMMONlZ , NC
RFAD(NCARO.100 )MEMNO,MEMTYP,[EGNU.IFSF, IF I, IFJ, IFK,lFL,

lJNI, JNI, INJ, JNJ,lNK,JNK. lNL, JML.Pl, P2.P3.P&.P5.P6
100 FORMAT113,711.812,6E15 .71

WQITE(6,101 )MEMNO,MEMTYP,1EGNu,IFsF, IF I, IFJ, IFK, IFL, INI, JNI. INJ.
lJNJ*INK*JNK.INL*JNLJP1*P2, P3.P4,P5.P6

101 FOPMnT(IW ,14,1513 .6 F13.5)
RFTuF!N
ENO

CZZZZIE FQ5 TRANS,TRANS,TRANS
SIBROUTINETRANSIA.B,M,NI

nIPENSIONA(M,M), R(M,M)
DO 1 1=1,N
nO 1 J=I, N

1 A(I, JI=E(J.1)
RETURN
END

CZZZZIE FR5 EIGEN,EIGEN,EIGEN
SUBROUTINEEIGEN(A,B,VALU*N.L,M)

C.. .ROUTINECOMPUTESEtGENVALUESFROMA 14ATI?IXOF INFLUENCE
C.. .COEFFICENTSANDALSOGENERATESTHE EIGENVECTORS

OIMENSIONAIL*L)* B(L, L), VALU(501.DIAG(50),SUPERD(491,
1 0(49), VALL(50),5 (491, C[49) .D(SO), IND(SO)

O1MENS1ONU(20)
c

c

c

CALCULATENORMOF MATRIX
3 ANORti2=0.0
4 00 6 1=1.N
S 00 6 J=l, N
6 ANOR!42=ANORM2+A(I , J)*+2
7 ANORM=5QRT(ANORM2)

GENERATEIDENTITY MATRIX
9 IF (M) 10* &5, 10

10 on 40 1=1,N
12DO40J=l, N
20 IF(I-J) 3S, 25, 35
2S B(I,J)=l.O
30GOTO40
35B(I, J)=O. O
40 CONTINUE

PFRFORMROTATIONSTO REDUCEMATRIXTOJACOBIFORM
45 IFxIT=l
50NN.N-2
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52
55
60
65
70
75

qlo

90
95
100
10s
110
115
1?0
1.?5
120
130
135
I&o
150
160

c
170
lRO
l~o
200
210
270

IF (MN) 8VO* 170. 55
DO 160 1=1,NN
11=1+?
!70 160 J=l I,N
T1=A(I, I*I)
T7=A(I*J)
IF(T2)91O,16O,91O
T=SORTIT1**2+T2**2)
Cn5=T1/T
5TN=T2/T
DO 105 K=I, N
T7=COS*AIK. 1+1I+SIN*A(K.J)
AIK,J)=C05*A(K,J)-SIN*AIK, 1.1)
A[K,1+1)=T2
Do 125 K=I!N
T?=COS*R(I.l,K)+51N*A(J.K)
A(J.K)=COS*A(J,K)-51N*A(l- I.KI
A(I-l, K)=T2
IF IM) 130. lflo* 130
Do 150 K=17N
T?=CO<*B(K.I.l). S1tA*B(K,J)
R(K.J)=COS*B(K,J)-SIN*B(K,1+1)
B(K,1+1)=T2
CONTINUE
MOVEJACOR1FORMELEMENTS,9N0 INITIALIZE EIGENVALUEHOUNDS
00 200 1=1*N
DIAG(I)=A(I, I)
VhLU(I )=ANOPM
VALL( 1)=-ANORM
Dr) 230 1=2,N
SIIPKRO(l-1)=4(1-1,1)

2~0 ~(1-1)= (SUPEROlt-l) l**?
c OFTERMINESIGNSOF PRINCIPALMINORS

235 TAU=O.O
240 1=1
26o M4TCH=0
27o T?=O.O
275 TI=l. O
277 nn 450 J=l, N
200 P=DIAGIJ)-TAU
2Q0 IF(T2) 300, 330, 300
300 IF IT1) 310, 370, 310
310 T=P*T1-Q(J-1)*T2
320 Gn TO 410
330 IF(T1) 335, 350. 350
335 T1=-l. O
3.40 T=-P
345 GOTO 410
350 TI=l. o
355 T=P
360 GOTO 410
370 IF(Q(J-1)) 380, 350, 380
390 IF(T2) 400. 390. 390
390 T=-l. O
395 G(I TO 410
&OOT:l. O

c COUNTAGREEMENTSIN SIGN
410 lF(TI) 425, 420, 620
420 IF(T) 440. 430, 430
425 IF(TI 430, 440, 440
430 MATCH=MATCH.1
kkll T7=TI
450 Tl=T-

C ESTAELISH TIGHTERBOUNDSONEIGENVALUES
460 Dn 530 K=l ,N
*65 IF (K-MATCH]470, 470, 520
670
480
490
520

IF(TAu-VALL(U)) 530, 530, 4ao
V4LL(K)=TAU
GoTO530
IF(TAU-VNU(K1) 525, 530, 530

525
530
540
550
560
570
575
500
585

c
5qo
5q3
5q5
600
610
615
620
621
622
623

VALU(K)=TAU
CONTINUE
IF(VALU(I)-VALL (I)-5. OE-E) S70. 570. 550
If(VALU(I)) 56o, 580, 56o
IF(ABS(VALL(ll/VALU( I)-l.0)-5. OE-81 570, 570, S80
1=1*1
IF II-N) 540, 540, 590
TAU=[VALL(Ii. VALIJll))/2. O
GOTO 260
JbCOElEIGENVZCTORSBY ROT4TION4LTRIANGULARIZATION
IF (M) 593, 890, 593
IFXIT=2
Dn 610 1=1.N
DO610 J=l, N
A(l. J)=O. O
On 850 1=1.N
IF II-I) 625, 62S, 621
I.C (vALu(I-l) -V4LU(1)-5. OE-T) 730, 730, 622
IF (VALUI1-1)) 623. 625, 623
IF (A13S(VALU(I)/VALUII-ll -l.0)-5.0E-7) 730, 730s 625
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625
628
63o
635

640

650
660
670

Cn$=l.n
STN=O.O
m 700 J=l. N
IF(J-1) “680, 680. 640
T=5QRT(TI**2*T2**2)
CnS=T1/T
sTN=T2/T
5( J-11=51N
C(J-II=COS
0(J-I)=T1*COS*T2 *S1N

680TI=lmAGIJ)-VALIJ(I) I* COS-BETA*SIN
690 T?=SUPERD(J)
ToO RFTA=SUPERD(d] +COS
710 D(N)=T1
72o Do 725 J=l ,N
725 INI)(J)=O
730 5MALLD.ANORM
735 00 180 J=l, hl
74o IF lINDIJ)-1) 75o, 780. 780
750 IF (PIIS(SMALLDI-ABS(OIJ)))7B0. 780, 760
760 SMP.LLD=D(J)
7T0 NM=J
780 CONTINUE
?90 lMO(tAN)=l
800 PRODS=l.O
805 lF (NN-1) 810, 850. 810
810 D(l 840 K=Z’,NN
820 II= NN*l-K
830 A(II+I, I)= C(II)*PRODS
840 PRODS=-PRODS+SI I I )
850 A( 1, T)=PRoDS

c FrK?MM4TR1XPRODUCTOF RoT4TIoNM4TR1XWITHJACOBIVECTORMATRIx
R55 DO8.95 J=l ,N
860 00 865 K=l,N
865U(K)=A(K,J)
8T0 Do 885 1=1.N
875 A(I. J)=O. O
880 l)n ,985 K=l, N
885 A(l, J)=B(I, K)* U(K). A(I, J)
890 RFTURN

EMO
SUBROUTINEMATINS(A.NR.Nl, O,NC.Ml,OETERM,IO, INDEX)

CZZZZIE FR5 MATINS,MATINS.MAT!NS
c PIVOT METHOD
c
c
c
c
c
c
c
c
c

:.
c-
c
c
c
c

c
c
c

c
c
c

MATRIX !NVERS1ONWITHACCOMPANYING5OLUTIONOF MAP4
PTVOTMETHOD
FoRTRANIV SINGLEPREC1S1ONWITHADJUSTABLEDIMENSION

DIMENSIONA(NR,NR), BINR,Nc), INDEX(NR,3)
N !S THEOROEROF A
M IS THE NUMBEROF COLUMNVECTORSIN 9(MAYBE O)

DETEQMWILL CONTAIUDETERMINANTONEXIT
ID WILL BE SET BY ROUTINETO 2 IF MATRIxA IS SINGULAR

1 If INVERSIONUPSSUCCESSFUL
A THE INPUTMATRIXHILL BE REPLACEOBY A INVERSEE
0 THE COLUMNVECTORSWILL BE REPLACEDBY CORRE5PONOIFIG

SOLUTIONVECTORS
INDEx WORKINGSTORAGEbRRAY

IF IT IS OESIREOTO SCALETHE DETERMINANTCARD U4Y BE
OELETEOANDoETERMPRESETBEFOREENTERINGTHE RouTINE

EOUIVALENCE(IROM,dROW). ( ICOLUM.JCOLUV).
0114EN510N A{NR,NR),

INITIALIZATION

N=N1
U=M1

60

no
85

100
105

c
c
c

.
rJETERM=1.OE-OE
00 20 J=l, N

INDEXIJ,3) = O
no 550 1=1,N

SFARCHFORPIVOT ELEMENT

AMAX= O.O
DO 105 J=l, N
IF(rNDEx(J,3)-1) 60, I(I5, 60
DO 100 K=l, N
1F11NnEX(K,3)-1) 80, 100, 715
IF [ AMAX-AM (A(J. K))) a5, 100,
lRnw=J
ICOLUi ❑K
AMAX= ABs (A(J, K)I
CONTINUE
CONTINUE
INDEX(ICOLU14.3)= lNOEX(ICOLUti,3) .1
IN13Ex(I.l)=IROH
INOEXII.2)=ICOLUM

INTERCHANGEROMSTo PUT PIVOT ELEMENT

100

(AMAX.T. SWAP)
B(NR,NC), 1NDEX(NR,3)

OND1AGONAL

M

—. . — —.
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140

200

?10

250
c
c
c

310

330

350

360
370

c
c
c

3s0

400

450

460
500
550

c
c
c

630

705

IF (I ROW-ICOL(JM)l&o, 310, lko
CJFTFRM.-OETERM
nn 200 L=l, N
5wAP=A(!P17W,L)
4( IQOW.L)=A(ICOLUM.L)
A(ICOLUM,L)=5UAP
IF(M) 310, 310, 210
nn ?50 L=l, M
5WAP=B[!ROW*L)
B(IROW.L)=B(ICOLUM.L)
B( ICOLUM+LI =SWAP

DIVIDE PIVOT RowIZYPIVOT ELEMENT

PIVOT =A( ICOLUM,ICOLUM)
OFTERM=DETERM*PIVOT
A(l COLUM*ICOLUM)=I.O
DO350 L=l, N
A(l COLUM,L)=A(ICOLUM,L1/PIVOl
IF(W) 3E0, 380, 360
On 370 L-1. H
RllCOLUM,L)=R(ICOLLJM,L)/PIVOl

RFDuCFNoN-PIVOTROU5

Pn 550 L1=I, N
IF(LI-ICOLUM) &oo, s50, 400
T=R(L1, ICOLOU)
A(L1. lCOLUM)=O.O
Vfi 450 L=l, N
A(LI, LI=A(L1, L)-A(ICOLLJM,L)* I
IF(M) ‘550, 550, 460
00500 L=l, M
8( L1, L)=B(L1, L)-B(ICOLUM,LI ●T
CONTINUE

lhlTERCHANGECOLUMNS

DO710 1=1.N
L=N*l-I
IF (I NoEx(L,I)- INOEX(L,2)I 630. ‘?10. 630
JQOW=INDEX?L,1J
JCOLUM=INDEXIL.2)
D() 705 K=l, N
SWAP=A(K.JROU)
.4(K,JPOU)=A(K.JCOLUM)
a(K, JCOLUM)=SUAP
CnNTINUE

710 CONTINUE
Dn 730 K = l,N
IF IINDEXIK,3) -1) 715,720,715

720 cONTINUE
730 cONTINUE

Trl=l
810 RFTURN
71q In ❑ 2

GOTO 810
FNll

CZZZZIE FR5 TEMPCO.TEMPCO.TEMPCO
?URROUTINETEMPCO( NC.lZ, SKA*XI, Z4)

D1MENS1ONSKA(6.61*XI16)*ZA(6)
On 2 1=1,NC
ZA(I)=O. O
00 2 J=I, IZ

2 ZAIII=ZA II I+SFA(J, II* XI(J)
RFTLIRN
ENO

CZZZZIE FR5 MULTRO*MULTRD*MULTRO
SUBROUTINEMULTRO(AA.IN, JN.SKAI
PPEMULTIPLIESAA BY SK THENREADSAA INTO 41 OF A2 ANO

: SKAINTO SKA1ORSKA2
nTMENSIONUNITS(4), NO(6), NONO(25),N1(25), IPO(1O)*PIQI1O)
DIMENSIONx(25$601, Y125s40)cE1(4), GNu114). DC(2.21,

1sK(6.6)+ DI(6.6) .AI(6.6) +AJ(6$6)$AK(6,6) .AL(6.6) .sKA116.6).
25KAJ(6,6), sKAK16.6).SKAL16.6)*A116.6.4) .A2(6.6.41 .SKA116.6.41.
3 c.KAZ(6.6,4)
DtMENSIONBK1084,O84)
OIHENS~ONIM(4). JM(41

DIMENS1ONAA(6*61. SKA(6*6)
COUMONKl, K2 , K3 , K4 , 10
COMMONUNITS
CCW4MONx
COMMONGNLJl
COMMONIFJ
COMMONJNJ
COMMONP2
COMMONYK
COMMON41
COMMONSKAK
COMMON12

. ND
,Y
, MEMNO
. lFK
, INK
, P3
, XL
, AJ
, SKAL
, NC

, NONO ,
,2 .
. MEMTYP,
, tFL *
.JJAK,
,P4,
,YL,
,Afl*
,A1.
,XK.

E
lEGNU
It41
1ML
P5
Dc
AL
42
NOMH4

* NORO T NNI
. IPO * PIQ
, El * GNU
. IFSF * IF I
t JNI . INJ
* JNL * PI
, P6 , XJ
, SK ● D1
, SKAI ● SK4J
. SKA1 . SKA2
, I COUNT. BK

—
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CnMMON1!4 . 3!4 * NA1 , NA2
DO 1 1=1,17

00 1 J=l*Nc
SKA(I, JI=O. O
Do 1 K=l, IZ
SKAI1. J)=<KA(T.J)+SK(I ,I()*AA(K, J)

J1=NNl*{JN-1)
IF(IN-INI) ?.?,3
Nfll=NA1.1
IMINRI)=J1
CALLREAIZIN(AAV41.IZ, NC,NAII
CALLR.FADIN(SKA,5K41,1Z, NC,NA11
GOTn k.,
NA2=iB2+l
JPINA?)=JI
CdLL READTN(AA,A2,1Z, NC,NA2)
CbLLREADIN(sKA,SKA2+IZ.NC,NA?)
RFTURN
Em

CZZZZIF FR5 READIN, READIN, READIN
SUBROUTINEPEAOIN(A,B. IZVNC.K)

c PEAn5MATW!XA INTO LAYERK OF VATRIXB
DTMEN510NA(6.6). f3(b,6,4)

00 1 1=1!12

EM()
cZZZZIE FQSTRAMPY.TRAMPY,TRAMPY

SI!RROUTTNFTR4MpY(4,KbVIZ.NC,5KAVF0.IMM,JMMI
DIMENSIONA(b*6*hl, SKA(6,6,6), FK(84,84) ,DUMMY(3069)

COMMONDUMMY,BK
00 1 1=1.NC
On 1 J=l. NC
no 1 K=l, IZ
IBK=IMM*!
J9K=JMM.J

i RK118K,JBK)=BK(I RK.Jeu). A(K, I, KA)*5KA(K.J.K61
RFTURN
EVD

CZZZZIF FR5 DIRcoS?RIOC05*R!DC05
SUBROUTINEDIQCOS

c DTWECTIONCOSINE5uBRoUTlNE FORPLATE
0Tf4EF4s10NIJN1TS(4)*NO(6), NONO(25)*N1(25) .IPQ(lO)v PIQ(1OI
DIMENSIONX125?40). Y(Z5+40), E1(4). GNU114), DC(2,2),

YSK16.6). D116.6), A!(6.6)v4J(6*61 *AK16,6), AL(6,6), SKA1(6.6),
2SKAJ(6.6) +SKAK16,6),SKAL(6+6)*Al(6,6,4), A2(6t6,4), SKAl(6.6*4)*
3 SKA2(6,6,41
Cn14MONKl ,K2 , K3
CnMMONUNITS , NO
COMMONx ,Y
COMMONGNUI , MEMNo
COMMONIFJ . lFK
cnMMotJJNJ , INK
CnMMONP2 ● P3
CnMMONYK , XL
COMMONAl , AJ
CnMMONSKaK . SKAL
cnMMoN Iz , NC
tNI=tNI
JNI=JNI
IvJ=INJ
JM.1=.IFAJ
INK=INK
JNK=JNK
X1=X( INJ, JNJI-XIIN1, JNI)
X?=Y(l NJ,JNJ)-Y(l NI. JNI)
R1=X(INK,JNK)-X(INI, JNI)
Ri!=YIINK,JNK)-YllN1, JNI)
XJ=SORT(X1*X1*XZ*X2)
DC[l.l)=XI/XJ
Dc(l,2)=x2/xJ

DC{2,1)=-0C (1,2)
0C(2,2)=OC11*I)

XK=RI*OC(l.1)+R2+DC(1.2)
YK=R1*DC(Z*1)+R2*DC(2,2)
RFTURN
ENO

* U4 , 10
● NONO ● N1
*Z ,E
, MEMTYP. IEGNU
, IFL , INI
● JNK , INL
● P& * P5
, YL , DC
, AK , 4L
, Al , A2
, XK

, NORO . NN1
, IPO ● PIQ
, El $ GNU
, IFSF , IF I
, JNI , INJ
, JNL ● PI
, P6 * XJ
, SK , D1
. 5KAI , SKAJ
, SKA1 . SKAZ

C22ZZIE FR5 MEM1,MEM1,MEM1
5U13ROUTINEMEMl

r TRIANGULARPLATESUBMATRIXSUEROUTINE
C)IMENSIONuNITS(4),ND 16). NoNo(25)+N1125)+Ipollo)*P7f2(lo)
L21MENSIONX12S.401*Y(25*40 ), E1(4), GNU1(4), DC12.2)*

1SK(6.6)* oI(6*6) *A116,6)*AJ(6*6), bl((6*6) *AL(6*6) *SKAI16.6)*
2SKA.J16,61VSKAK(6+6).5 KAL(6.6) .41(6,6 .4), A2(6.6. &). SKAl(6,6,41.
3 qKA2(6,6,4)
II1MEN’31ONBK(OOk.08b),t U(&), a[4), ZA1(6), ZAJ(6), ZAK(6). ZAL(6i.

1 x1(6)
CnMMONK1,K2 , K3 * K4 . ID . NORO , NNI
CnUHONUNITS ● ND , NONO v N1 , IPa , P1O

—
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COMMON
COMMON
COMMON
CnMMON

COMMON
COMMON
CnMMON
COMMON
CrlMMON

x .r .2 .E
GNU1 , MFMNO, MEMTYP, iEGNU
IFJ , lFK , lFL , INI
JNJ , INK , JNK , INL
P? , P3 , P4 , P5
YK , XL ● YL , DC
AI , Ad . AK . AL
5KAK + SKAL , Al , A2
12 , NC , XK , NOMFM
IM , JM . Nal , NA2

COMMONZAK . ZAL . lTEMP , ALPHA
CALLDIRCOS
c4=(l. o-GNu)/2. o
CR=F*nl/(2.0* (1.0 -GNU*GNUI* XJ*VK)
SK(l,l) =CR*IYK*YK.CA*XK*XK)

. El ● GNU

. IFSF , IF I
, JN1 , INJ
, JNL , PI
. P6 , XJ
, SK * DI
, SKAI , SKAJ
, SKA1 , SKA2
. ICOUNT, FJK
, ZA1 , ZAJ
, xl

SK(l.2) =-CR*CA*XJ*XK
SK(1,3) =CB*GNU*XJ*YK
SW12,11=SK[1.2)
SK(2.2) ❑C8*CA*XJ*XJ
SK(2*3)=0. O
SK(3,1)=SK( 1,3)
SK(3,2)=0. O
SK(3*3)=CH*XJ*XJ
CA=YU/XJ
Ce=XK/XJ
Cc=cn-1.0
T)091=I.6
IZflQ J ,1,6

&l(l. J)=O.
h.J(T,J) = 0.0

9 AK11,J) = 0.0
on 1 1=1,3
AI(l, I)=-OC(l, lI
AJ(l, I)= DC(I, I1
AK(l, II=O. O
AT(2*1) =-DC(I,l)-CA%3C(2, 1)
AJ[2,1) =CA*DC(.2,1)
AK12,tl=DC(l, Il
A1(3, T)=CC*OC12,1)
AJ13.!)=-CR*DC(2.1)

1 AK13,1)=OC(2,t)
IF INNI-3) 4.5,5

4 NC=NN1
60 TO 6

5 NC=3
6 ChLLMULTRD(AI,IN1, JNI, SKR1)

ChLLMULTqO(AJ,INJ, JNJ,SKAJ)
CblL MULTPD(AK.lNK.JNK.SK.6K)
IFiiFSFi 3,3,2

2 Ca=E/(l. O-GNU*G?AU)
cB=E/(ll. o.GNU)*12.O*YK)I
DT(l,l)=Cb/XJ
D7(1, Z). o.o
Dr(l,3)=c R*GNu/YK
DT[2,11=CA*GNU/XJ
nT[2,2)=o. o
DT(2,3)=CA/YK
01(3.1 )=-CWXK/XJ
D1(3*2)=CB
0113,3 )=0.0
DC)7 1=1,3
nt) 7 J=1,3

7 5KALII, J)=SK(l, JI
3 IF(ITEMP) S. R.1O

10 XT(l)= XJ*fiLPHA
XI (?)=XK*ALPHA
Xl (3)= YK*ALPHA
CALLTEMPCO( NC,IZ, SKA1,XI. ZbI)
CbLLTEMPCO( tJCplZ, SKAJ+X1,ZAJ)
CALLTEMPCO( NC+IZ, SKAK,XI, ZAK)

E RFTURN
END

CZZZZIE FR5 MEM2,MEM2,MEM2
SSIRROUTINEMEt62

c QIJADRILATEPAiPLATE5UBMATRIXSUBROUTINE
DIMENS1ONF(6,6), INI)EX[6.3)
DIMENSIONUNITS(4), ND(6), NONO(25),N1IZ5), IPQ(lO), PIQ(1O)
DTMENSIOtJx(?5,40), Y(25.40), E1(4), GNIJ1(41, DC(2,2),

]sK(6,6), D1(6,6), A1(6,61, AJ(6q6), Au(6.6) .AL(6,6) qsKA1(6,61.
?$wAJ(6T6),5KAK(6.6),5 KAL(6.6) V41(6,6V&).A2(6,6, &),5 UAI(6,6,4),
3 <KA2(6,6,4)
OIMFN51ONRK108&.OE&).IMl&). JMl&),7AI (6). ZA2(6),7AK(6),2 AL(6),

1 XI(6)
COMMONKI, K2 , K3 , KG , ID , NORO , NN1
COMMONuNITS , ND , NONO , N1 ● IPQ , PtQ
COMMON x ●Y ,Z ,E
COMMONGNUI

, El , GNU
, MEMNO, UEMTYP, IEGNU , IFsF , IF1

COMMONIFJ , IFK v ?FL . lNI . JNI , lNJ
COMMONJNJ , INK , JNK , lNL , JNL * PI
cf)MwoNP2 , P3 , P4 . P5
Cf)14MONYK

, P6 , XJ
. XL , YL , Oc . SK , DI
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COMMONAI , hJ , AK , AL
COMMONSKAK , SKAL ● Al * A2
CnMMONIz , NC . XK
CnMMONIv

. NOMEM
, JM , tAAl , NA2

cfiMMC)NZAK , ZAL , ITEMP , ALPHfl
ChLL131RcOS
IF.II=lN1
JNt=JN1
INL=l NL
JNL=JNL
XXL.X(INL. JNL)-X(INI, JNII
YYL=Y(INL,JNL)-Y(l N1,JNI )
XI.=XXL*DC(l .11 ●YYL*DC(1,2)
Y(.=XXL*OC(7,1 )* YYL*DC(2,2)
F(l. I)=XJ
F(1,2)=0. O
F11,3)=-GNU*XJ
F(l.4)= .5* XJ*F(1.3)
F(1,5)=0. O
F12,1)=XK
F(2.2)=XK*YI( -.5* XJ*YK
F12.3)=-GNU*XK
F(?.4). -.5*( GNU*XIXKXYK*YK)K)
F(2.5)=2. ou(l. o+GNu)*YK
F(3, 11=-GNU*YK
F(3.2)=.5* (XK*XJ-XK*XK-GNU*YK*YF)

, SKAI ● SKA.I
. SKA1 . SKA2
. ICOUNT, BK
, ZAI
● XI

F(3.3)=YK
F(3V4)=XK*YK
F(3.5)=0. O
F(b,l)=XL
F(4,2)=XL*YL- .5* XJ*YL
F(4.31=-GNU*XL
F(4,4)=-.5* (GNu*xL*xL+YL*YL)
Ff&,5)=2. o*(l. o*GNu)*YL
F(5,1 ).-GNU*YL
F(5.2) =.5* (XL*XJ-XL*XL-GNU*YL*YL)
F(5.3)=YL
F(5*4)=XL*YL
F(5,51=0. O
CALLMATINS(F,6,5, D1,6,0. DO,M.INDExI
IF (M-1) 13.13,12

1.2WRITE (6,1 OO)MEMNO
100 FoRMbT(31H SOMETHINGwRONGWITP MEMBER

STOP
,15,12H

13 BA=XL
HA=YL
@R=XL-XJ
HQ=YL
qC=XL-XK
H(-.YL-YK
un=xK
Hi7=YL-YF
9F=XK
HF=YK
XRA=.5*BA
YRA=.5*14A
xW3=xL-8B/3.17
YRR=HR/3.O
XOC=XK*9C/3.O
YRC=YL-HC/3.O
XPD=.5*XK
YRD=YK..5*HO
xRE=BF/3.o
YRE=.666666666*HE
bb=BA*HA
AR=.5*BB*HB
AC=.5*8C*HC
All=RD*HO
AF=.5*BF*HF
A=AA-AB-AC-AD-AE
XW=AA*YSA-AB*YBB-AC*’Yi3C-AD*Y90-AE*YBE
YM=AA*xBA-AS*XBB-AC*XBC-AO*XEO-AE*XBE
xl A=Aa*HA*Hb/3.o
XI B=hB*(HB*HB/lE. O+YBB*YBB)
XTC=AC*(HC*HC/1.9.O+YBC*YBC)
xTD=bD*(HD*Ho/12. o+YBD*YBD)
XTE=SE*(HE*HE/18. O*YBE*YBE)
XO=XIA-XIR-XIC-XID-XIE
YIA=bA*BA%A/3.O
YlR=4R*(9B*EB/18. o.xBB*xEB)
YTc=Ac*lBc*Bc/18. o*xBc*xBc)
YID=bD*(Bo*BD/12.o+xBD*xBo)
YTE=AE*(BE*BE/18.O*XBE*XBE)
YI=YIA-YI%Y IC-YID-YIE
AJ(l.l)=AA*XBA*YRA
BJ=AB*(AB/18.O.XBB*YBB)
CJ=AC*(AC/18. O+XBC*YBCl
DJ=AO*XBD*YBD
E,l=AE*(AE/19.0+xi3E*YBE)
XYJ=AJ( 1.1 ) -BJ-CJ-OJ-EJ

. ZaJ

rOUGH UCK)
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CA=E*P1
Cq=-CA*GNU
nT(l.l)=CA*A
0T(1,2)=CA*XM
OT(1,3)=CR*A
DT(1,6)=CB*YM
r)T(l.5)=o. o
D1[2,2) =CA*XQ
DT(2,3)=CB*KM
DI(2,4)=cR*xYJ
r)r(?*5)=o. o
D1(3,3)=DI (1,1)
D1(3, L)=CA*YM
01(3,5)=0.0
DT14,41=CA*Y1
DT(4*5)=0. O
D1(5.51=CA*2.0*( 1. O*GNU)●A
ml 3 1=?,5
Jf)E=I-1
Dfl 3 .I=l. JOE

3 D1(I. J)=DI(J.1)
nn 9 1=1,5

AI(!, J)=O. O
ml 9 u=l,5

9 A[(l. J)=AI(I, J). D1(l. K)●F[K, J)
nn 10 1=1.s
IX io i=i.5
SK(l, J)=O.O

10

14

15
16

17

5

20

19

7

6
8

,.

DO 10 K=l.5
SK(IVJ) =5K(IVJ)+F(K,l) *AI IK, J)
CA=YK/XJ
CU=XK/XJ-l.0
CC=YL/XJ
Cm=XL/XJ-l.0
CF=-XU/XJ
CF=-XL/XJ
IF(NN1-31 14.15,15
NC=NN1
Gn TO lb
NC=3
Do 17 1 = 1+6
Do 17 J = 1,6
AT(l, J) = 0.0
AJII, J) ❑ O.O
AKI1. J) = 0.0
ALIT*J) = 0.0
Dn5 J=l, UC
hT(l, J)=-i3Cll, J)
AI(2, JI=-DC(l, J)-CA*DC(2,.1)
AT(3.J)=CR*DC(2,J)
AT(4,J)=-DC(l,J)- CC*DC(2, J)
4T(5, J)=CD*DC(2.J)
AJ(l, J)=OCI1,J)
AJ(2, J)=CA*DC(2,J)
AJ[3, J)=CE*DC(2.J)
AJ(4. JI=CC*DC(2,JI
AJ(5, J)=cF*Dc[2, J)
AK(2,J)=DC1l, J)
AK(3.J)=DC(2.J)
41(4* J)=DC(1*J)
Ai”(5,J)=DC(2,Jl
CALLMuLTRD(A1,lNI*JN1. SKAII
CALLMuLTRO(AJ*lNJ!.INJ. SKAJ)
CALLMuLTRD(AK,INK,JNK,SKAK)
C4LL MULTQDlAL. INL, JNL,SKAL)
IF(ITEHP) 19,19,20
XT( 11=XJ*ALPHR
XT[2)= XK*ALPHA
X1(3J❑YK*ALPHA
XT(&l=XL*ALPHA
Xl (5) =YL*ALPHA
CALLTEMPCO( NC*lZ. SKA1.X1*7A1)
CALLTEMPCO( NC,IZ, SKAJ,X!. ZAJ)
CALLTEMPCOI NCiIZ*SKAK.XIr ZAK)
C4LL TEMPCOI NC*IZ*SKAL?XI*ZAL)
CONTINUE
IF IIFsF) .S.B.T
Dn 6 1=1,S
On 6 J=1,5
SKAL(I. J)=SK(I*J)
D!(I. J)= E*FII. JI
RFTURN
END

CZZZZIE FR5 MEM5.HEM5,MEM5
$uRROUTINEMEMS .-

C PIN-ENDEDBARSUBMATRIX”SUEROUTINEPI-BAR CROSSsECTIONAREA
OTMENSIONUNITS(41* NO(6)*NON01251*Nl12S). IPO(l O)!PICI(lO)
D1MENs1ONx(2 S*401*V (25*40 )eEl(4)~GNUl (41- DC(2.2)*

lslc16.61t 01(6961 .A116*618AJ1606)*AK(6*61*AL16*6) vSKA1(6V6)*
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3

4

5
6

12

7

8

9

10
11
15

13

?7KAJ16,6).5 KAK(6,61.5KAL(6v6). A1(6,6.4), A2(6.6v4) .SKA1(6*6,4),
3 ?KA2(6,6,4)
DIMENSIONEK(08&v08&), IM(6), JH(6), Z4116). ZAJ(6). ZAK16).7AL(6).

1 xI(6)
COMMONK].K2 . K3 , K4 . lrl
CnMMONUNITS , Nn , NONO . N]
COMMONx .Y *Z ●E
CflMMONGNU1 . MEMNO, MEMTYP. IEGNU
CqMMOtiIFJ , TFK ,
COMMONJNJ , INK ,
CnMM(3hlP2 ,P3,
CnMMONYK ,XL,
CnhtMONAI .AJ,
COMMONSKhK , 5KAL ,
COMMONlZ ,NC,
CnMMoNIl.! . JM ,
COW40NZ4K , ZAL ,

x1=X( INJ, JNJ)-X(SNI, JNI )
V?=Y(tti J. JNJ)-Y(l N1,JNI ]
XJ=SCJRTIX14X1+X2*X2)
13C(l, l)= X1/XJ
Dc(l,21=x2/xJ
rlc(2.1)=-oc(l
nc(2.2)=nc (l,

SKK=P1*E/XJ
SWAL[l,l)=SKK
IT=NN1*(JNI-1)
1.)=NNI*IJNJ-I I
lC(NN1-3) 4,5,4
Nr=NNl
GOTO 6
NC.3
on 12 1=1.6
1)0 12 J=l, NNI
AI (t, Jl=O. O
4J (I, J)=O. O
5K4K(I, J)=TI.O
SVAJ(I, J)=O. O

2)
)

IFL
JNK
P&
Y1.
AK
Al
XI(
NA1
ITFHP

, lN1
, INL
* P5
, Oc
. AL
. A2
, NOMEM
. NA2
, ALPHA

DO9 JJ=l, NC
AI(l, JJ, l)=-OC(l, JJ)
SKhl(l. JJ.l)=-OC (l, JJ)*$KK
81(1, JJ)=-DC(I, JJ)
5WA1(1,JJ)=$KAI{l, JJ, ])
NA1=l
IM(I)=II
JF(JNJ-IN1) 7,7, e
61(1 .JJ,2)*CIC(1, JJ)
SKhl(l, JJ.2)=SKF*OC(l, JJ)
Nal=?
IM(2).l J
AJ(l, JJ)=DC(l, JJI
SKAJ(l, JJ)=SKA1(l. JJ.2)
GOTO 9
A2(1. JJ.l)=DCI1, JJ)
SKA2(1*JJ* 1)=SKIC*OC(1*JJ)
NA2=1
Jv(l)=IJ
AJ(l, JJ)=DC(l, JJ)
SKAJ(l, JJ)=SKA2(1*JJ*I)
CONTINUE
lF(IFSF) 11,11.10
or(l*l)=Pl
tF(ITFMP) 13,13,1q
XI{l)=XJ*ALPHA
C4LL 7FMPC0( NC,IZ, SKhI, XI, ZAI)
CfiLLTEMPCO( NC,l Z, SKAJ,XI, ZAJ)
PF7URN

, NO!?O ,
* IPQ .
,El,
● IFSF ,
, JNI ,
, JNL ,
,P6,
,5K.
, SKAI ,
, 5Kfll ,
, lCOUNT.
. ZAI ,
, XI

NNl
PI(-J
GNU
IF1
INJ
F]
XJ
!31
SKAJ
SKA2
BK
ZAJ

END
CZZZZIE FR5 SHIP2.SHIP2*SHIP2

SUBROUTINESHIP21SPRING.MOR)
CSHIP2

.C MATRIX TR1ANGIJLARIZ4TION
OIMENSIONUNITS14). NO(6), NONO(Z51,N1(25),1PQ (1O), PIQ(1O),

1 TNOEX(084.3)
nIMENSION8K(E4.84) +BK?(84.86) .RTEMP(E4)

COMMONI(1.K2 , K3 , K4 ● ID , NORO , NN1
COMMONUNITS , NO , NONO , N1 , IPQ , Plo
COMMONBU2

COMMON/lNFLU/AF(50.50). E1G(50)VDY(50)+NFILE.NFVLNOD(lOO)
1 .LROH(lOO)*DX(5O)*MF

COHMON/SAFE/BK
COMMON/SHIP/N•LO.LNO[l001, SFX(l OO).SFY(l OO).PHI(l OOl

RFWINIZK3
RFHINnKl
RFAO(K3) IRO,lCOL1,l COL2+((BK(I. J) ,1=1, IcOL]), J=l, IcOLl)

400 FORMAT(4E15.4)
00 35 11=1,NORO

IF (140R.EQ.0) GOTO79
00 74 lK=l, NOLO
4N=PHI(IKI



40

74
79

38
111

121

36

40

43

44

51

50

35
39

TF (TI. NF.LR17W(1<1) GOTO 7k
Jl=LtAoDlIK)*2-1
J2=J1*1

A=C05(AN)*SFX{lKI -S IN IAN)*SFYIIK)
5=SIN(PNJ*SFX( IK)*CO$(ANI*SFY([K)

PK(J1,J1)=BK(J1, J1). A*SPRING
RK(J2,J2)=RK(J2, J2). R*SPRING

rONTINUE
nn=o.

C4LL MATINS(BK.84. ICOLl*BK2.04,00 .00, M,lNOEX)
fin TO (36.3R), M
WPITF (6,111 )IR0
FORMAT(I HO.lTHSINGULARIN ROW ●13*14’+ToUGHLUCK)
WR!TF(6,121)11.110
FoRMAT(9H ROWNO=. I1O,1OH OETERM=. E20.5)
cTnD
WDITF (K1l!RO, 1COL1,1COL2.((RK( I. J).l=l. lCOLl). J=l, IcOLl )
1~111-NoRoI 40,39.39
RCAD(K3)TQ0,1COLI,1COL2, ((8K2( I, J), I= I,lCOL1), J=1,1COL2)
WRITE(K1)lRO, 1COLI,1COL2,(( BK2(1,J) ,I=l,lCOL1 ), J=1,1COL2)
nn 44 J=l, lCOLI
DOA3 K=l, IcoL2
i3TFMP(K)=0.O
Dn 43 I=I, ICOI-1
BTFMP(KI=RTFMP(K)+BK(I,J)*BF2(I, K9
On 44 1=1,1COL2
nK(I, J)=BTEMP(Il
WRITF(Kl)YRO, 1COLl,1COL2,[(0 KII, J), I=l. ICOL21,J=l, !COLl)

DO50 K=I*1COL2
DO51 I=1,1COL2
BTEMP(I)=O.O
DO5] J=l, ICOL1
BTEMP(I)=RTFMP(I). BIC(I.J)*BK2(J.K)
nn 50 I=1,1coL2
RK2(I*K)=RTEMP(1)
wEAD(K3)IRO,ICOLlV1COL2.(( BKlI, J).l=l, lCOLl).J=l.1COLl)

On35 1=1, tCOLl
00 35 J=l,l COL1
RKI1. J>=13K(I. J)-BK2(IFJ)
RFWTNnKl
RFWIMITK3
RFTuRN
END

CZZ7ZIE FR5 5HIP3. SHIP3.SHIP3
SJIBROUTI$IESHIP3

,- CHID?.-, ,., .
c
c

110

c

400

42
41

45

66

49

INPUT OF FORCEOATAAWDBACKSJ9ST1TUTIONFoR FINAL
SOLUTIONfJFEQUATIONS
01MEN510NRK(086,084) , VTEMP(@4,1)
DTMENSIONUN1TS{41.ND(6).NONO(25),N1(25). IPOIIO). PICI(1O)
OlMEt4SION!?(21001
CCiMqONK],K2 . IC3 , K4 * 10 , NORO , MN1-
COMMONUNITS , NO , NONO , N1 , IPQ , PIQ
CnMMONNUMFO , R

COMMON/SAFE/BK
WRITE(6,110) K1,K2.U3.K4
FORMPT(1OI1O)

RFWINITKI
CALLFoRCIN
NUMFO=1

JOE=NORO-1
KKK=O
FORMAT[4E15.4)

Do 41 11=1,JoE
PFAi7(K1)l RO
RFnO(1(1)1FO
RFAD(ul)IRo, IcoLl, IcoL2. ([ BK(l, J),l=l, 1coL2)*J=l, IcoLl)
DO42 1=1, ICOL2-
ITK=KKIC.ICOL1.I
no A2 K=I ,NUMfO
nn 42 J=lv ICOLI
IUK=KKK.J
R(I!K)=R (11K)-9K(I, J)*R( IKKI
KKK=KKK*ICOL1
On &7 11=1.NORO
RFAO(Kl)IRO, ICOLl,1COL2.[(BK(l, J). I=l,lCOLl ), J=l.1COLl)
00 45 1=1, ICOL1
DO45 K=l,NUMFO
VTEMP(l,K)=O.O
DO65 J=l,l COL1
lKK=KKK.J
VTEMP(I,KI=VTEMP(I, K)+BK(I, JI*RIIKK)
00 46 1=1, tCOLl
IKK=KKK*I
nn 66 J=],NUMFO
R(IKK)=VTEMP(I*JI
IF (!!-NORO) 49,54,54
BACKSPACEK1
B6CKSPACEK1
BACKSPACEF1
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RFA)YlK1)l UO.ICOLl,1COL2,((RK(1. J), I=l. ICOL1). J=1,1COL2)
RACKSPACEI(1
RACK5PACEKI
IC<K=KKK-ICOL1
DO47 1=1.ICOL1
IKK=KKK+I
00 47 K=l, NUMFO
I)n 47 J=1,1COL2

47 R(IKF)=R(I KK)-BK(I, J)* VTEMP(J, K)
54 RFwTNDK1

14PITE(6,400) (R(I),1=1,IKK)
RcTURN
Fhln

CZ?7ZIE FQ5 SHIP4,SH!P4,SHIP4
SIIRROUTINE5HIP&
O1MFNS1ONJACK125*40). FORCE(25.40*21
0TMEN510NuN1TS(4).NO(6), NONO(25),N1(25), IPQ(lO), P!OI1O)
DTMENS1ONV(?lOO), UU(6)*QQ(6). A1I6,6) *AJ16*6) *AK16*6)*AL16w6)*

I$K41(A.6).5 KAJ(6.61, $KAK(6.61 .SKAL(6.6), DI (6.6)
1)1MFNSIONVTEF(6.3)
COMMONKl .K? , +(3 , K4 * In , NORO , NN1
COMMONUNITS , NO , NONO ~ N1 , IPQ , PIQ
COM140NNUMFO . V . KK ? KKK ● 111 ● lZ
COMMONUU , 00 , MEMNO, MEMTYP, INI . JN1
CnMMONlNJ , JNJ , INK . JNK , INL . JNL
COMMONlFsF , IF I , IFJ . IFK . IFL . Al
COMMONAJ ● Au , AL , SKAI
COMMONSKAL

, SKAJ , 51CAK
* 01 , VTEE

coMMoN/s4FE/J4cK,FoRcE
WO!TE(6,11 O)ID

110 FORMAT127H1RESULTSFORPRORLEMNUMRER,18)
RFWlNi_JK3
PFWINIJK1
DO60 II1=lv NUMFO
WmtTF 16,100)UNITS(II, UNITS(2) ,UN1TS(3). UNITS(4)

100 FoRMAT(20H1MEMBERSTRESSESIN ,2 A6,14H PERS13UARF,2A6//
1172H LOADSYSTE14 ROW MEMBERTYPEANONUMOER X-STRESS
2Y-STRFSS SHEARSTRESS 1sT PRINCSTR 2ND PRINCSTR ANGLE 1ST P
3RTNC/4hX.14H(TR1ANGPLATF),58 X.16HSTRESSTO X-AXIS//4BX,
4Fwx-STRES5.6 X.7HX-GQAD,7 X.811Y-STRFSS.6X.7HY-GRAD.5X,
51?H5HEARSTRESS/46K,l?H(OUA13PLATE)//4 BX?BHX-STRESS/5OX.5H(RAR)//)
RFWTNDK4
KKK=NN1*NONO[1)
KK=O
nn 2 1=1,NORO
.IOE=NONO( 11
On 2 J=l. JOE
JdCKII. J)=O
Dn 2 U=l. NNI

2 FoRCEIY,J. KI=O.O
Dn 99 11=1,NORO
JOE=N1(II)
IF (JOE) 23,23,22

22 00 58 JJ=l, JOE
RFAO(K4)MEMN0.MEMTYP.!NI. JNI. INJ. JN.A?INK.JNK+INL.JNL.l FSF, IF I.IFJ

I, IFK*lFL, AI, AJ*AK*4L,SKAI,5KAJ,SK4K*5KAL.DI
lF(IPO( l)) 31,31,30

30
31

RFAiYIK3)VTEE
CONTIt4UE
lz=ND(MEMTYPI
Gn TO (4,5, EI,8,B), MEMTYP

4

5

8
20
10
11
12
13
14
15

CALLMEw31
GOTO 20
CALL14EME2
Go TO 20
CALLMEMB5

IF (IF5F-2) 10,10.58
IF (IFI) 12,12,11
CALLSR15(AI.(AQ,INI, JNI, IZ. NN1)
IF(l FJ) 14.14.13
CfiLLSR151AJ,QQ.lNJ.JNJ.IZ, NNI)
IF IIFKI 16?16?15
CfiLLSR151AKP00.INK. JNK,IZ. NN1)

lb lF(lFL) 513,58,17
17 C4LL 5R15(AL*QQ*I NLvJNL*12.NNI)
58 CONTINUE
23 CnNTINUE

KK=KKK
KKK=KKK+NN1*NONO(ll+l)
WRITE 16,101)UNITS(1 I, UNI.TS(2), UNITS(I ),uN!T5(2), uNITS(3), UNITS(4)
FORMAT(33uICUT NOOEFoRCESANDMOMENTSIN T2A6*7H ANO ●4A61/

59

101
12nHLOADSYSTEM Row NOFJE,9X,7HX-FORCE,7X,7HY-FORCE,7X,
2THZ-FORCE,9X,5HX-MOM,qX?5HY-t40M*qX*5HZ-MOM///)
RFU1NOI(4
RFUIN13K3
DO24 1=1,NORO
JOE=NONO1I )
00 .24 J=l ,JOE
lF(JACK(I, J)) 24,24,2S

25 WRITE16,102)111. I, J, IFORCE(I.J,KI,K=l.NN1)

— ——. -
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102 FrlRMAT(lH .319.3 x,6 E14.6)
24 CONT!NUE
26 1<=1

lKF=NN1
WRITF (6,103 )uNlT$(3), UN1TS(b)

103 FnRMAT(P3H1NoDEDISPLACEMENTSIN .2A6013H ANDRADIANS//
127H LOADSYSTEM RO!4 NODE,1OX,7HX-OISP,7X,7HY-OISP,7X,
27Hi’-D1SP.4X.IOHX-ROTATIONV4X.IOHY-ROTATION.4X,10HZ-ROTATION//)
()~ ?7 1=1,NORO
lkl=NONO(1)
00 77 11=1.JN
WQTTF[6,104 )111,1, 11, (V(lV), IV=IK, lKK)

104F(lRMiT(lH ,IR,219.3X,6E14.61
IK=l K.NNI

27 IKK=IKIC.NN1
60 CONTINUE

RFTURN
FND

ZZZZIE FR5SR6A,SR4A,5R4A
<IJRROUTINESR4A(A,M,N,B7C)
SU4AMATQTXMULT1PL1CATIONSHIP4
D1MEN<1ONA16.6),8161,c<61
Dn 1 1=1,M
(7 (1)=0.0
DO 1 J=I, N

1 C(I)= C(I)+ A(l, J)*H(J)
RFTURN
ENO

Z7ZZ1E FR5 SR14,SR14.SR14
SUBROUTINESR!4(KK,N.JN*AIJK*OU*lll*KKK* llNv IJKI
s914 BRANCHCIISPL4CEMENTSORFORCESSHIP 4
f)TMENSIONv(21001 +AIJK(6.6) VQU(6)VWI6)
nlMENSIONUNITS14), ND(6) .NOt40(25),Nl (25), IPo(lO). PIQ( IO)
COMMONK1,K2,K3,K4?IO*NORO?NN1*UN1TS*NOVMONO*N1,IpO. plQ
COMMONNUMFO,V

IF [I JK-llNI 3*3,4
3 Io=KK*NN1*(JN-1)

GOTO 5
4 IrJ=KKK.NNl*(JN-1)
5 Do 1 1=1,NN1

IT=IO+l
1 w(I) =v(II)

nn 2 1=1,N
DOZ J=l. NN1

2 (MI(I) =OUII)*AIJK(I, J)*W(J)
RFTURN
F\lD

ZZZZIF FR5 SR15,SR15,SR15
SIIWROUTINE5R15(fiIJK.OQ_II*JI*N*NNl)
5Q15MODEFORCESSHIP4
DTMENSIONAIJK(6,61,QQ16),FORCE(25*40*2)+JACK(25.40)

coMMoN/5AFE/JAcK,FoRcE
DO1 J=l, NNI
nn1T=l.N

1 FoRCE(lI. Jl, J)=FORCE(I I* JIVJ)-A!JK II* J)* QQ(ll
JACK(I I?JI)=I
RFTURN
END

ZZZZIF FR5MEMBI*MEMR1,MEMR1
SUBROUTINEMEMB1
BQANcHDISPLACEMENTSANDSTRESSESFORTRIANGPLATESHIP4
DIMENSIONSTRESS(b)
DTMENSIOFJUNITS(4), ND(6),NONO(25),N1(25I,lPQIIOI, PIQ(1O)
OIMENSIONv(2100),uu(6),QQ(6),A1(6,61+AJ16961*AK16*6)*AL(6*61*

1SKA1(6,6)*SKAJ(6*6)V5KAK(6V6),SKAL(6,61*DI(6*6)
DIMENSIONVTEE16*31
COMMONK1,K2 , K3 . K4 , ID , NORO , NN1
COMMONUNITS , ND , NONO . N1 * IPQ , PIQ
COMMONNUMFO, V , KK , KKK ● 111
COMMONUU

● Iz
, QQ , MEMNO, MEMTYP, IN1 , JN1

COMMONlNJ , JNJ , INK . JNK , lNL , JNL
COMMONIFSF , lF1 , lF.I , IFK , lFL , Al
COMMONAJ , AK , AL . SICAI , 5KAJ . SKAK
COMMONSKAL , D! , VTEE
Dn1 1=1,3

1 IJll(ll=o.o
CfiLLSRl&(KKv3,JNI,AIVuu.lll. KKK.INl, INI)
CALLSR14(KK,3,JNJ,AJ,UU~111PKKK*1Nl+INJ)
CALLSR14(KKT3.JNKV41(VUU9111*KKK*INIV INK)
IF(IPQ(l))11,11.9

9 IT=III
Do101=1,3

10 UU(I)=UU(I)-VTEE(I, IT)
11 CCINTINUE

IF(IFsF-2) 7,2,2
2 CALLsR4A(DI,3~3*UU*S.TRESSl

..—

Th=(sTREss(I)+5TRESS(2)) /2.0
T9=(S1RESS(l)-STRESS(ZI)/Z.O
TC=SQRT(TB*TB+5TRESS(3)* STRESS(3))
PA=TA,TC

—
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3
4

5
6

100

7
a

POXTA-TC
ANGLE=zB.647Q*AT4N1STRESS(3)/TB)
IF(TR) 3,6,6
IF(STUFSS13)) 4.5. s
AMGLF*ANGLE-90.O
GOTO 6
A!)GLE.ANGLE.90. O
WQITE(6,1 OO)lII,lN1, MEMNO,(STRESS[I), 1=1,3), PA,PO.ANGLE
FrlRMAT(l H0,10,110,16H TRIANGPLbTF,16,4X,5E14.6* F10.4.4H DEG)
lF(IFsF-3) 7, S.FJ
CALL5R4blSKAL,3,3, UU,QQ)
RFTURN
Eb\i3

C77771F FR5 HFMB2.MEMB2.MEPB2
idIBROUTI~EMEMR?

c @PANCHDEFOPM&T!ONSANDSTRESSESFORQUADPLATESHIP 4
DTM?N<IONSTRESS(6)
CITMEN510NuNITS141,NO(6), NONO(25).N11251,1PQ(lO), P1OI1OI
DTMFN51ONV(2100) *UU(6)*Q016). AI (6*6) *AJ(6*617AK16~6)vAL(6*6)~

lsKAI(6,61 .sKbJ(6.6) .SKAK(6,6) .SKAL(6,6). DI (6,6)
VTMENS1ONvTEE(6,31
cnMMoNK1,K2 , K3 , K& ● 10 , NORO . NNl
COMMONUNITS , ND . NON(I , Nl , lPO , PIQ
CnMMONNUMFO , V , KU , KKK , 111 , tz
COMMONUU , on , MEMNO, MEMTVP* !N1 . JNI
COMMONINJ , JNJ , INK , JNK , INL , JNL
COMMONlFSF , lFI , IFJ , IFK , IFL , al
COMhlONAJ . AK , AL , SKAI , SKAJ t SKAK

1

9

10
11

%

100

3
4

CCIE

COMqONSKAL * D1 , VTEE
Do 1 T=1,5
(11)(1)=0.0
CfiLLSR14(Kfi,5,JN1,A1,L!U,l It, KKK,lN1, IN1)
CALL5R141KK.5,JNJ,AJ,uu, II I, KKK,INI, INJ)
CALLSR14(KK,5,JNK,AIC.UU,II I. KKK,INI, INK)
CaLL 5R14(KK,5,JNL,AL,UU,lll, KKK,tN1, lNL)
IF(IPQ(l))11,11,9
!7=111
00101=1,5
UIJ(II=UUII1-VTEF(I+IT)
CONTINUE
IF(IFSF-2) 3,2,2
CfiLL sR4A(D1.5.5 ?UU.STRESS)
!4R!TF (6,100 )111, INI, MEMNO,(STRESS(1)+1=1.5)
FnRMAT[lHO.19.110,14H OUAOPLATE,18,4X,5E14.6)
IF(IFsF-3) 3,4,4
CALLSR4A[SKAL.5.5. !JU.QQ)
RFT!IRN
Eh10“
SIIBOOUT[NE MEM!35
FR5 MEMB5.MEMB5.MEMB5
RPANCHFORCESANOSTRESSFORPIN ENDEDEAR SHIP 4
DTMENS1ONUNITS(~l, NO(6), NONO(25),Nl 125)*1PQ(LOl*pIQ(lo)
D1M’ENS1ONV(2100), UU(6). QQ(6), A1(6,6) ,AJ(6,6), AK(6,6), AL(6,6) .

lSKAI(6,6), SKAJ16.k)* SKAK(6,6), SKAL16,6),DI 16.6)
OIMENSIONVTEE(6*3)
COM140NK1.K2 , K3 , K& , 10 . NORO , NN1
COMMONUNITS , NO , NONO , N1 ● rPQ , PIQ
COMMONNL!MFO, V , KK . KKK , 111 * 12
COMMONUU , 00 , MEMtAO, MFMTYP, lN1
COMMONINJ

, JNI
, JNJ , INK , JNK , INL , JNL

COMMONIFSF , lFI . IFJ . IFK . lFL , Al
COMMONAJ , AK . AL , SKAI , SKAJ
COMMONSKAL

, SKAK
, DI , VTEE

Do 11=1*1Z
1 UII(l)=O. O

CALLSR14(KK,IZ, JNI, A1.UU,II I, KKK,lN1,l NI)
ChLLSR14(KK*IZ*JNJ* AJ,UU,It I, KKK,INI$INJ)
IF(IPQI1)) ll,llt9

9 IT=III
UU[ll=UU(ll-VTEEll. ITi

11 CONTINUE
QO[l)=SKAL(I. I)* UUII)
IF(IFSF-2) 3.2.2

2 STRESS=QO(l)/DI(l?l)
UWITE (6,100 )Il!,lNI, MEMNO~STRESS

100 FCIRMAT(IHO,19. I1O!7H EAR*115,4X.E14.6)
3 RFTURN

ENO
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