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(A) FFM PROGRAMME LISTING

ilane

I,_jf- II1 I,I1' ’ji_E!\.NNCl|E.fiLOFNGIME.^STNE, n ~ i: E, .N.PE.C
:p s'*;:-:e-.-e,!->se,hcr.ee,:tei^effob.nfrce
Zr-1’ J--, '.EE-:,- E3IT[’, :;0'),Ei.;:R0':E'l:.5, .>:I>E3Es 1v.2;,A5D15*~C’O^.'. 

_ E.Z«t& *, 515, 1 E'. E "F' fc ■ 3.4? 25!. N9F11U 75}', ;Ff EE: < 75i. I ■. LNCDS' 525. S: 
l.MA'.'iE.E::,'
CC^.aC-1 'E-OLE1,3.6! ,SHAPE(8) .PERIVf 2.S) .DrfATXi'3.3' .CARTE":.;:,

!DErAT• .Ih-'i'Z, lei,SfiATXi3.it.PC£GC<73,sEISF‘.I;. 5c'C-iEX I,c'

:?Ef("JMT=E.i::^= N*JIUC.DAT’ .STATUS5’QlD' .
; FORMATTED'.

'jsEN'Cs:T=7.FLE= NHCBC. OUTSTATUS5‘PO'.f Of F= -ELATED >
»jpEN {L NI T=S. FI LE=' NHCDC. TH; ,STATl'S='HEr ,FORM= JNFOWmEl ! 
C^EN;*JE«I7=9.FIi_E= NHCDC.TN2',STATuS= 'NEW',F0R*:= UNFORMATTED') 
OPEN;tiR!T=10, FILE='NHCDC.THE' ,STATUS= NEW'. FORK='UNFORMATTED !
OF Efi C UNI T=H, FI LE=' NHCDC. TM4' ,STATliS=W . F3RH=' UNFORMATTED'! 

READ £ 5,900)NFROB 
HO FORMATi 15;

b‘FiTE!7,i:C'5; NPRQB
?05 FORMAT * 1H0.5X, I‘3hT0TAL NO. OF PROBLEMS =.15}

DC 20 :?ROS=1,NFROE 
REWIND a 
REWIND ?
REWINE 10 
REWIND IS 
F;E'=0(5.?!0! TITLE 

910 FORMAT'1ZA6;
eFITE'7,915) IPKCBJITLE 

915 FO.^AM6L12HPR0BLEH NO. , 13.10K.IZAa!

CW CALL TH£ SUBROUTINE WHICH READS HOST Of 
0 THE epJJSLEfl DATA

input

Cm NEXT CREATE THE ELEMENT STIFFNESS FILi

CALl STIFFS
DO 10 ICASE=1.NCASE

Cm COMPUTE-LOADS, AFTER REABINS THE RELEVANT
C EXTRA SATA
r

CALL LGABES
r

Cm HERSE AND SOLVE THE RE5ULTIN6 EQUATIONS
C BY'THE FRONTAL SOLVER
ru

CALL-FRONT
7 til
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c
Cm COMPUTE THE STREFStS IN hLL iHF ELEMENT

L
C

L

mil - i«iM

J. CON* i N: it
EA'11 TiiA'l'IriS!
EAj.l CljjS|AtL;JN7)
CALL CLpS$fi(LEINS!
EA.L doEtii Ciiii?!

CTLl. ClC'EIA lLNIi >
CALL CLOESAiLUN!::
CLOSECjN. 1=5.STATIC !t£f! 
l.'jTIKUNIT-/,E1VJS- - £Er> : 
CLOSE(UNIF=£,STATUS ='KEEF j 
ClOSEiUNIT=9, STA'US-’t ZEt’ , 
ElQJbUiNlT=lu.STAiriJ5=7EEF : 
ClGSfciijNlt=si.£TnHJE= ; EE! :

p”OF
END
iUEROHiiit. INPUT
COHiON/CojlTfiG ■ Nr "IN, NElEM. NNODE, NPOFU, *'E I 

i P, (ill A T 3. NT/’F t !,, ME (AS, IC ASE. TEA S i,l ~£!'t. IF k 

COflk'&M/L'BC'Hrh• CCQRDi TEO'.’.Z) ,f'^TFS\1 z,S;,r 
lE. 0AD(v;5il;t.3rsiNi3.4725i.'#:f.’.',Ei>:<I
E.Hfll hOf 525’*1
COMMON; NCW / E.1.C' 

lOBHlUMSf.E'iW 
2,‘i£Rljfft

r
EMI READ THE PjPS- ITJA >>£-. AND ECHO " 
C iMMEDiATQ

READ{5,9tK') Nf'L1 Ira,MtELt-r.!jl'F:.^r.nt-L fiT 
lNN0DE,N00FN,NMAT5.fiPPilP,Ni:(ill: .iiPfME.I'STfiE 

900 FORMAT(1210)
NEVAB=NDQFNINNODE
Nfi I Tt S 7,900! Hfv IU, NELEM, !i' 'F H, HE AS'. *: t' 

1NNODE, NDOFN. NI1ATS. NPRO?. NCAU5. N31ME, 
INSURE, NEVA'!

?i>5 FPRHAri''SH NPClh =114.4>.9,-t N'ELEM =.Ji.
liy.aM nvfd =.ncasE
IRH NTVi'E [f-.4i.3H fikpBt =.I4.4U 
13h NDdI N ~.1*i{ 3H NHATS =,T4.4>, 
ion NPRQP --.H,4LSH MuS =,U,4L 
i8H NDIHE =,l4.4>,3H fisTRE = J4,4s 

1SH NEVAB =,14-i 
CALL CHECH 

r
cm READ THE ELEMENT MODAL CONNECTIONS. ,-tND 
C THE PROPERTY NUMBERS.
C

MRIT£!?,9!3!
910 FORMAT(//8H ELEMENT."'•t.SHPROFERTY,6!, 

S12HN0DE NUMBERS)
DO 10 !ELEK=1,NCLEH
READ(5,900) NUHCL.MATNOfN'.tSf.L),



UOtODSINlJIlEL, INODE) INODE-1.HNODE' 
l.i WFITE'7,915} KiPtl.flfitflO'NUMlL).

U!

DC Zi1 !fCIN=i,Nrr>I^ 
DC 2'J !DIME=1 .NDi.NE

2n COORD < IPO IN. ID1ME i =’

cm READ SOME NODAL COORDINATED. FINISHING 
C WITH THE LAST NODE OF ALL

WRITES?,9ZO)
920 F0RHATS//24H NODAL POINT COORDINATES; 

WRITE(7,9:5;
«Z5 FGRHATI5H NODE.71.IhX.Jf.!HVi 

TO READS 5,970) I Ft) IM COOED! If OIN,lnLliE <, 

11DIME=1 ,NDI!tn 

',>o rnkhAiuv,n<' ,,
I‘ UI'OlN.Nf .H'liirf; 00 Ti] ?:•

ul’U IN'! ;(l l)i A I*- i ulfRB SNf.TES Of I1!2 LILT. '•GOES

.FIMEl.'iE.EO. li j'j ’0 4-S 
If;LL '({'DOT 

40 CONI i nut
DC 51' ,f-POlN

5C WRITES?.9:51 i?JIN, SCOORDSPDIli.!DI*E;.

licihE-..ncine:
915 FQRfiAT i il, I5.3F1.;. 

dti READ THE rHE) VAll€S 

WRITES ?.9+!.0
94i; FORNAT i • * i/H RESTRAINED NODES.

^RiTE(7 5:51
945 FORETS5F sQDFili.4HC0:t.EL

i

ILDC'FN-l ,;,!DO!N‘!
95» FORHATiI). 

60 TO 9“

?u DO 80 IVf!X=!,MF i
READ(5,955) fiOF MSI OF I >. 1, 11 FfPE' IVF h'. 

1ID0FN). ID0FN--1, *. ‘FRESC > V* I a
I i BOFN), IDOFN -1. Nl’L'f N!
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8' w:te'?,=s5; j-jm.nPiu,.iepre-i^il 
! tTCrNi. ID1!1;!-'1 /•brJi',.iFRESCiIVFi;, 
i ibGFN), ipJ*FN=i ,^00-h:

955 ;]Fi1f!7<iK!4.2‘ T!; 3FSv.fci 
9“ CONTINUE 

r
cut READ fHE A7AILAELE SELECTION OF t.LNEjvT 
C ‘ I'ROfEhTIES,

?oO FORMAU/W lATEPial FROFEEUESi 
WU!E(7,9U>)

9?j5 FORMAT!7H NUMBER, n, iOHPf;yF'EErIE3;
DO M I«ATS=i.HHhTS 
RE AO (5,600!) NUMA T. < PROF S (fiiftfi!. i>'RUF t, 

iIPROP=l,NPROP)
6001 FORMAT!I5.5FlU.2S

100 WRITE(7,970) NUHA1,iPROPS tNLMPT,IFROf I.IPFO! =:.NFUjF, 
970 FORMAT!lX,t5f7X,5FL4.6)

r

Cm SET UP 8AUSSIAN INTEGRATION CONSTANTS

{CALL GAllEtS 
CAii CHEQ2
. 1 IRETURN

END
SUBROUTINE NODEXY
COHMaN/CONTRO/|lP9I||,NELE^.H|ildDE,NDiJFff,'jDiME,NSfFE,NTiPE.NSAliE,NpfiO 

IP,NKATS,NVFIX,NEVAB,ICASE.NCAEE,I TEMP,IFROP,NPFOE 
CGMMGN/LGDATA/CQQKD i 3500.2), PROFS (S 5, a', F9ESC > 1750,2) . ASDIS! 70 >jl< . 

1ELQADC525,16 >, STRIN! 3.4725J, MOFIX! 1750 .< f IFFRE (175f<. 2!. INCD51525.3) 
2,HATN0!525I

COHMON/WORR /ELCOD (3,8!, SHAPE i 3 ■. PER IV ‘ 2,3), DMAT7 (3,3), CAFJL' (2.8!, 
t DBMftT(3,161.BMATX!J,Ih),SMAT1I3,ih,9!,POSGF13),HE IGP(3 *,GPCGB(3,9! 
2,NER0R(50)

C
Cttt LOOP OVER EACH ELfcHEHf 
C

BO 30 IEIEHU.NELEN
C
rtii LOOP OVER fAtH 11ENEHT EDGE 
C

DO >•) I NODE--1, MCI,€, 2
{
cm ci'hpnrt lor whf number of the firm node

r
NODST;l I'/flltei !:LE;1,INODES 
.GASH" lN.0IH.tj
ir'iSABhir.fooE! isash^i 

cm COif-UTf. THE NODE NUMBER Oc THE LAST NODE

HOOF N-'-.NfiE 5 ‘ IE .EM. IS i EJ •
KIDFT=IN0DEtI

cut ftGC’E :<Lnrt*t Hi
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:verhe:':je itde

■i'~2KD-w.uCIr'i? IEli HIL1^II “ "■ ‘r
'OIAL: ASSIGjpf.C >N0iH5, l,4 ♦ 

l--5SiCPGRLlks!lL:>;

lit ^ THE COPREIfiATEE OF THE IWFEENFOIA'E 
NCCi: apt ! OT,H ZERO INTERPOLATE 3) - 
E'TR.'IGff,' LINE

iFiTlT.AL.S!
i O'JNT-l

IC COORD{NL’DrtS,} OtIHT. = iCOLFD<^jDi 1 ,i'uU;ir^ 
ICOORlHNQDFtl.i QUN\ !< 2.’i 
KQUNMQUNM 
IFiKQUNT,EQ.2! GO 13 iG

30 CONTINUE 
CONTINUE 
RETURN 
END
SUBROUTINE 6AUSS0
CQMHON/CQNTRO/NPQIN. NELEH. NMQDE. NBOFN. ND i HE, '(SIRE, .1'; FE, NGAUE. NP^O 

IP,NHATS.NVr11,NEOAE.ICASEiNCASE.I TEMP,IPROP.NPROE 
COHN0N/LeDATA/LOGRD(3500.2))PFOPSn5.5),rREE'M75A.2!.ASDI5i70';c;. 

SEiOAO(52U, It1.STF.INi;. 4/25).NOPIXUZFGt.IFFRt; 1750. ;;.LN0»S!525,8;
:!J1ATNli(525t 

r.OflHOH/ifURt /ELCoSt 
IDMIhTIT, 15), Bt'iATXi 
2,NEROR(5u)

i 2!, EHflF E (6!, BFp 10 >' 2. B S. CHATS < 
,i6};#T]t'(3.U,9),PDS6F<::.!4E

C.Ii.CARTB'.E.S!. 
IGF(3!,6PC0D*3.9*

IFtNGAUS.ST.2) GO TG 10
P0S5PU )=-<).57715025913^26
WEISPtI>=1.0 
00 TO 20

10 POSoPU ;=-0.77459b64?Z41413 
P0S5F(2)=0.0
NEIGPI11=0.555555555555556 
NEISP(2)=0.88888886808688? 

20 KGAUS=NGAUS/2 
00 30 IGASH=!,!:GAUS 
JGASH-NGAUS+l-IGASli 
P0S6P t JGASH) =-P0-j(3^ {I BftSH) 
WEI6FUGASH)=«EIGI *, I SASH!

7,J t.iMlINUE 
HfTURN
t Hi;
JUiil'ilUTINL ’’>! (Ft .3
'.'irH'MiOH (VWf Is.-5)
2 -Htwr Oi* (M'./ Ilf c; IN. HELEN. NNQK ,HDOf N, HE IW. URTf.t, fjl V PE, nGAUC . NFRiJ 

Ir. i'ikl *•;. N'/F ■),. >il ,‘AS. ICA|£,NCA3E. CTEHF, IPROE .ItPftOP 
CG^HO.'j "> 2CA!'A/lOL,RD;35.;'!,;,‘ ,pHi3P31 i:.5; ,f RP3C\!75i'.2i .AGpIE' 7Cor I, 

;tlGAi)5525.1c' ,SIRIi'H3,4725. .NQFIX' 175'1?, IppREi !'''5j,2! .LNOBSS525.0; 
Z.HAMqZS)

CCHPOii'yQRf. ’£ .CjOIT.B! sSHAPE'8..EERIV;Z,.3;,E,iA7Y;T, 3i.lAPTb;2.E). 
LD&HATt3, It; .BHh'T.T. it).SMAT,{i3.16.9) .F05EP131 .TitIGF \Z •,GFCC'Dl:,'7; 
2.NEP‘2P;iO) •
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■:m LOOP OVER EACH ELEMENT --

SO 70 StLEtf=l,N£LEH 
LFROP=hATHO( lELEfl ?

CJ-lt EVALUATE THE COORDINATE: 
: NODAL POINTS

E-'EnT

DO 10 INODE=I.NN']CE 
LNOOt=LNODS!l£lEH.:N:
DO !0 

0 ElCQE*
IDiHE=l ■NCIr'E
i&ime, lnqoe: =■:

i fir,

TRIM■_ .VISE

Zm EVALUATE THE C-'-AF'd

CALL HOOPS iLPFoF'
THICK =FROPS(LPROP,I'

r

ZiU INIFIALIZE THE Et-EilEd STIF-NFAS MATRIX

DO 20 IEVAB=I,i«EVAP 
DO 20 JEVAB=*.KEVAP 

20 E5TIFUEVAB,JEvAB)=G.''
KGASP=0

P

Cm ENTER LOOPS FOR AREA N'JMFRICAL INTEGRA"!
r

DO 50 I6AU5*1,N6AUS 
DO 50 JGAUS-l.NSAUS 
K GASP=N SASP+1 
EisiSP=PQS6f USAUSf 
ETASPsPCSGF<JSAUS)

C
cm EVALUATE THE SHAPE FUNCHONS, ELEMENTAL 
C VOLUME.ETC 
C

CALL SFR2IEXISP.ETASF;
CALL JACOB2(IELEM.OJaCB.(!GA3P)
DV0LU=D JACBt it I OP I SAL'S! I WE ISP f JSAUS) 
IFdHICI JE.f'.vi DVGLb=tvouU*THICK

cm EVALUATE THE S AND DR MATRICES
r

CALL BfiATPS 
CALL DBE

r

Cm CALCULATE THE ELEMENT STIFFNESSES 
C

30 30 IEVAE=i.NEVAB 
DO 30 .jEVA6=IEVAB.NEVAB 
DO 30 ISTRE=i,NSTRE

30 ESIIF(I£VAB.JEVAB)=ESTIF11EVftB,JEvAB!+
IBHAT X i ISTRE, I EVAB> * DBM AT II SIRE, 
1JEVABUDV0LU
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Zsii 5:Ur.E THE COMPONENTS I'F T4’£ It 
r tl£ ELEKENT

DC iSTRE^i,NSTSE 
DO 40 IEVftB-1.NEThE 

4- ErATA\ISTRE.IEv^E.' &AEF'-CE“ 
F, CGNtINl!E

cm :a:i£'PiiCF TKE-L3HEF TEirtNGLE 
ETicr,-EES WTRT*
LC tC IEVfl5=!,‘FEVAB 

. 32 6'.’ IEVAS=1.NEOhB 
sO. ESTIr{ TEVAB.IEvABi=EST!F‘ IEVAE, JE'.A: ■

ClTl ijjf.E TfjE STIFFNESS f,ATF,IX,STRES5 "—H 
C ftKE* SAftPLING POINT COORDINATES F0« £->
C ELEMENT ON DISC fr_E 
r

NRIIt'S) ESTIF 
NfilTEdi') SKATL5PCjD

70 CQNTINUE 
RETURN 
END
SUBROUTINE NODPSILPROP?
C0HP0N/CflNTfi9/SF 0IN.NEiEH,NM3BE.NDOFN,NDiHE.N5TRE,NTYPE.ft&ADS. NPRO 

1P,NHAT5. IWFIX, NEVAB.IChSE.NCASE,FE"- IFFOP.NFRQB 
CCrTON/LGDATA/CQORDi3C0U.2) ,FR0PEu5,5! ,PRESC! 1750,2) .ASDISCTk.'). 
lELQAD(525,Ii),STF;IN(3,4725), NOFIXi i/f”). IFCRE! 1750,2;, LN0DS!525.3i 
2,«ATNQ<525)
COHHON/N9RK7ELCODS3.8), SHAPE! 31, DERI VI 2.8) JftATL 3,3) ,CAF:TDi 2,2!, 
iDBHAT <3^ ifi?, BMATX C 3,16) .SHATXG, 16.9?.F03GP!3;,UE!SP(3i ,6PCGB(T,9) 
2,NERDR(50) 
vOUNS=PRQPS(LPRQF.1 i
P0I5S=PR0PS(LPR0P,2)
DO 10 :STRE=1,NSTRE 
DO 10 JSTRE=I,NSTRE 
DM4TX(13 TRE.J S TRE)=0.0

10 CONTINUE
IFiNTYFE.NE.il GO TO 20 

C
cm t matrix for plane stress caseC

CONST=Y OUNS/(1■O-POISS spflIS5!
DHAT7s;,ii=C0N-:i
DHAT X12 < 2 >=GOWST
DhATj:i.:i=coNSiifaiss
Df1ATjl2,l)=CC!vSTIPGlS£
DMATX<3.3;=!I.O-POISS)iCONST '2.0 
30 TO 30

20 IFiNTYPt.NE.2) GO TO 30 
C
CUT D HATRIl FOR PLANE STRAIN CASE
C
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CONST=V<JU^>il ! .'■'-FClbS,',-11: ,fM Z: 3? • it 1,i>.oiPCi =5')
C,k'AT 1 i i, 1 )=C0H5T
DMATMZ.E^CuNb!
MAT4i! ,: =C'^t'sF215v t I .i)-i-015c)
DhATX12, ■ ;=C3riST*PQt53'i! .-v-PtHSS,1

.--iriEE’
:» CufiTEWE 

EEr’•

CrK,

;t'5ECL'7:‘it 5,V
■EC.'MCr- v'■ N. .^chEE.f.ph'O

iP,N!#IZ>.'F l\.NEVA?, iCACt,NCASE, !Tt:l!. IfROB.HFPOB 
CGt-TCr 'L30AT4,-LOQE3. Tot-: Z! .PSOFS-15,5! .FSEZC' l7v "I .f'SCIji?■“'(>;, 

l£Li}ft:(5:5,l4:.:TRlN.’;1<P25i,N0FIk'-i75C;.iFPPEil7ff',:MN0DS;525.3) 
Z.rismO'fjSi

COlHON/’^ORf /ELCOD-7,0• .5HAPEi8>.DEtUV12.B) .DHAT-I3.3J ,CARTD<2.3', 
i&PHAT!!,14!.BMAT*;;, 16; ■ 3f(hTX(7, ib.9} .P0S8F Ci.w£ISP<:! ,£FC‘jSh3,
2. NERuS { 5<j !

IUI ZhlUjLaTES EmAPE F'JfltTIONE Aril) T'iE,'E 
Z DERIVATIVES FOE ZD ELE'iFNrE

SZ-EIZ.i

E5=S*E
n-^riT

ET=SiT
£j j ! t

5TT=5* TIT 
ET2=StTIZ,i'

nsi -HAfE FiPCZUrc

EHHf r.; i,-,-1 ,!»-5r-*';E *1 '-Pv-1- ff ;4 Z 
SmhFE1. ' = ! /'-i -Si‘SET1 _,!■

SHAPEs ^} •", 11! +ry-c] [■ i, 211?
ShAFEi:?=.-!. *AEi*5SfTT+S&f>5Tr)/4.}
EHp-v ; • = !: ,'’’"-;;-EEZ)/2,f'
EHh^E.’;: -1,'-ETJEE^f+5ET-Er; 4.'.
SHA;t>E.1= !,!i->E-TTfSTr'/2.■

Ziii z^rt -■_-N2T

L^hi1. i
TtPh ’‘v , *

ze^i, i
;!

:, = '-ttEZ‘-:TZ-TT,’;4,

TZ-■ •|,'4.n
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u • z - i - ,

[£F-!■ if- 1,• • 
iit'FIV'.., ~ 1 — TJ-: ^ '2 ■ ‘ 1
f'Er.Sv 2,8)=-f ►ST

END
HUbKOUrINE JriCCBi;. L:M«A[E.itASF‘
DIMENSION >JACt-12.II. jjACHL.L'! 
iOhit'jN t'!‘I'u . I:5-;.,

1P.NHATS.NRFIX.NEVfiB. KASt.NCASE, IW, I?-! Dfc .NFf.Ot 
COMMQN/LEDATA/€'J0R0■'350t-.2',PnOF5* ic.,5' A’DESC 

IELOAEMS25.1 i;. SIR IN I:, 4725). HOF I < (175.; i, I F'4:£ ■! 75' 
2,,1ATNO* 525;

[QMHQil/HORf .'ELCOf i!,o. SHAPE l ? i.DEFI2.2;-IMAT' 
IDe^TiLitMHftTxn.ltSS^TXii.ltJNrOSSP*:'.^ 
2. -|£pap < 50)

liti '.AlCJIh’iES C00f5I*^rEE '2r SAliSS P5I;;:5 
C AM THE .JflCOBIAH MATRIX ARC' IT5 SETEFKINAir
C ArlC TUE INVERSE FAR 2D ELEMENT?

Ctjt '.hLILOJE CtiORDiHA7Ec CF S.-HfUNO POINT

5PC00>'IDI!1E.K6A5F:=“,'.
DC Hi IMODE=! /(NODE
6fCeC,!DIs1E,IGASF!=e?!:uDaCiH!,! SfoF t* 

1ElCCS< IDIHE, INODE.1 l5:iAcF{ INODE;
U* CONTINUE

C»1 C?EA:E JACOBIAN MATRIX jJADI 
C

DO ;r IDIfiE=t,NDIHE 
DO 20 JDIME=1 .NEiME 
X J ft C .111D1M E, J B1 “ f. i ~ 0.
00 2D INODE=i, fJHQDE 
AJAlH' IGIffE, JDlHEmJACHIISIHE, Ji/IfiE't 

1PEPIVI IDIflE. INQDEIJELCQSIJCIHE. INuDE!
2(‘ f ON TIME

cm ChLCULATE determinant and inverse or 
c Jacobian matrix

L.
IrJ ACS=,< JACM (1, 1U) JAC.'H 2, l) -k'ACIi (1.2'! 

U.JhCA(2.1;
IF1DJftCB ,0] J'. ’< i '0 7l I’
NfifTEiMOO lELEC 
Si OF

I1'. ‘J'^I ll.l; =TJACMT2.2;/DJhCE 
J-C;' 2!-)JmCNii,1; _jACB

f.J AC I < 1,2!=-yJACH{[.I’ OJi-C?
* J AC I (2.1!--/ ' l 11 ■ uJ ACE
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L?ii CAlILMTE C.^’ESIAK 1‘FRIVftl I'.t:

70 it1 JD!ME=l.!<j!.it 
DO 4y lN,jDE=i.HNQDE 
ChHIDIIDIME,iNODE)=y,u 
DO 4'j wDlJiE'-i.NDIHc
LflEID(IS!HE,i:(0DE;=(,li;rDa!H1F.if!0[EJ-f 
!I■] AC U ! C! ME, J D! HE) t BERIV (J D! HE, I NODE >

■in rnijilHUE
VI-' -OR'MA W!. 24KPRfi3F<iH HALTED IN JACOB'. 

i/,m.22H ZERO OH HESATI7E AfEA,/. 
il'M.Iii ELEHENr NUMBER. .15*
EETiBN
END
5lBK0L'!T-E fnifi'FE
COMMON 'CONI F. ]/ 'POP.1. NElF'1 . ;-'€LE, r.DOF-N. >!D I ,TE ‘
If. NH^Ts, N’< FI ? htl mE . ih3R. RlAEE . 11 tr’r, I PRO*, Of K 
COMMON'L6DAfA/COZ’!-'!'1 If. "‘t1, , .FED-Sf:Z.7;.P<pr! i 

iiLtfiD;5Z5,It; .STHh’ Z .*11$: .'Ojf 11! i7jI', i-'-EE:: 
2,T!AiN0'D20'

ZOhNOfi■ -iuR; /EliijiD-E' .s,i“.:E*E ,DEr;V(Z.E; 1‘-' 
tDBNf-F; !.1R! .PKhTs’ .EMAT'i'.Z.'.t.v .FOSE- T
^.Nif'Cr' j ’’

Z.EAZii^.'iEhiHU

ShfifJ! 1. flL,-i5h > EL' iC'jf

Z'hA1 a 1Z, ’’ShOH ' =l ■(?Tii ■ Z.!NODE ’ 
BliATJ1Z. MGA5H/ -Cif TL‘1Z, IHiJCf1 
fcMAT>(3.NBAEH) ' 1. [NODE! 

li. CONTINUE 
CETUEN
END

SiJt'ROUTIL-Bi
CGMHQN/CQNThU/%jPO ■ h. O t , reNODE. H DuF N, NIT I r1E. P1 

IP ,,NMATS, NvF i X, NEv-.E. Ila-E.NCAEE, ITEM.-. Iph'C'E,’lpf 
CCMMON/LGDSTA/'ZOC'FDiTSOO.?! .Pi'C'PE’.5!,Ppr^E' l 

IElOAE (CZ5.111. Elf; :li';. 4720 i. NO-1)175': .IF'E Z : 
MATHD 1525!

ZCrriON;ridF,:','ELC.ZZ'i 'Hfipt t j , ['£? I " 1 E . J. -!1
1DE^ATf 3»li,if>;.5hATXf
Z.StROS'lSP

-:ec.: .

ciu callclAfes : <

30 lu :E'CE=I,NSTFiE 
00 U.1 IEVAB=l.NEVAc 
EBMAT {15TRE, IE VA P) =0.f|
EU 10 JSTRE=i,KSTP£
DPMATUSTFiE, IE‘.’ABi-3F.M-T,;c !Ri. It?,'Hi •- 

iL’MAT) s 1S7RE, JSTRt • JPv'-; < J5Tr<t. Iz’tf. 

iv CCNU’illE
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RETURN
END
SUBROUTINE JjABf;

CH,-r'<7E£', i4 _;\.l
E*ir4E>4£IOW T IT LE ■;7! .f Oil'll • Z; ."‘REES 1.1! .Kci . . 7:

1, .STEAM! 3' ,E7REE!7: , C^fS’ Z'.
CQMMOK■ CjNTE7'/!lF0I!O!ELE!’V;Fi,]DE,}II)u>-''f,!iJCI It. ssTnJ.''JTcE. iSA'iS 
if, NKATS. i^F::. WAS. ICA3E, NO^SE, i 7EAP. If ROE, Nf>F, GB

,cf ESC * 1 r5f\7, ,AS3iE’7 
If F^£' I, ”],LNQOs < 5

CGHtiC?!/ L5DAT A-ZODPD! 7500,21. PQGFE S 3 5. c 
;Li.jAD'5I;.;i.,STRiNf7.4725/.huf £/*,:’=!■ 
iM^TNOiSiS;

COMMON/WOFI »ELCGD(7.?i, = AAFE>5’,DEE 1 r.l z .TV v, 7.71 _-,-Jr/2 
1S8I1A7 (7. lb!, Er*A7j 13, it) .SKATi > 7■ le. 7 /. fAi 7 ■. v/E !oL * 7;, jfl'.'D

Of I'< ItiEh-i.NELP 
DO iC I£7-i^-: ,AE ;i 

10 £^OHG(i£LE'!,it.";ifc'"i‘,u 
REAL*-'5.“A; i r’\i 

?t'0 FORMA7’. !.2h6,<
»ri:e(7.?C5: the, i case

M FORMAT'iHC\ 12^;.57.:2H LQAL’ CASE =.17’
:m READ DATA S30IRGI Jhfe lOALINB 7‘;i F5 
: Tr, BE INPUT

c

?EriDS:,7!'J IFi Ef', 15P,^V. lEI'SE, I'E’lF 
WRITE)7,91'" IFLOL'. ifcfiA1-, lEDfiE, I TEMP 

-10 FORMAr{4I:.i

CIU READ NODAL LOADS

FlIfluD.E'j.'', SO TO 500 
;<■ R£fi^5,3i;;) lcft.^oiit'iddfnmdof^

11 , ,'*Onf.'i '>
^OCFF.■ FOI';’" .2>V,. 7‘5*-= : 

7i5 FOR'1ATi'i j.ZfiC.Ii

cm HESonAiR 'juA. p::rr *chds 
C Ht< EtEMtlf.

DC l ' 7ELE■’= i nE..lM 
DO 7> INODE-!.KNODE 
KL]Cfl=LNOD£ChLEM FFCTE 
IF{LOL'PT .EO.fU CDr1 50 i‘> 7'
CGNi IWc

4“ DC 5 IDF^i.LSCfiv
NSAEH-' INODE-! *v‘DGF«+IyG,;fi 

jy ELOAOs iELEM.No.ASi-^FOIUTUSOPf,;
iF'LE2c:.iT.'irLii -s n

700 CONTINlE

r
•JU1 : -•£»!rtr«.I
t
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Lilt READ oRAVPY A'lELt AND SRf'.VFATiON'-i; 
CONST AN1!

READ < 5,970 ■ TAFT A, 5RAVV 
SCO FOMATICf!,

wRIIEf7.715.' IHE~A,6FAI'(
R15 FORMAT;IS1;. IsH jRflvITY ANGLE = .FH'.:, 

!I9H 6RA‘.'iT< '.O'sSThN" =,Fl),ij 
Th'ETfi-fHETfM';,:,:Q"?c=! j

111 I Lti?:' -l"'0£,T'>

CP IElFfPl .NILE?
C
Clit SET MR .‘REL’fiiN^:- LQNsmi.'P 
C

If FOF-.MAThO' IElEM;
TH[>1L=?RJf £ FLf r'3c, ,’i ‘ -
5ENS£=pR0f S (LFF?1'. i i 
IF (DENSE.EG.’.‘.i" EC TC ? '
S/COTfiENSEtSFl-H VIE INi: r<E] A'
S ‘'C‘JH=-L'EfiSEiOR.ji. iCc?, ThE - A

Lift CONFUTE C’rj ip I i“TES 'r '^E 
1 NODAL POINTS 
r

M 60 TNOEE=i1,,If;0£E 
eNG0£=LN0P5iIElEK,INODE1 
DO 60 IBIHE=I,'IDI.1t

60 ELCOP' IDI HE.' NODE: =r«JGftp (uNO&L. I OIriF >
r
CHS ENTER LOOPS FOR AREA NiiflERuA:. INTEGRATION 
C

DO 8f. I6AUS=i ,NSflUS 
DO 80 JSfklS^.NbriljS 
EXiSP=P0S8P( IGALIE ‘
E7ftSF=P0SSF{<jSAtB;

cm COMPUTE THE SthPE FUNCTIONS AT THE SANDLINS
C POINTS AND ELEMENTAL VOLUhE
L

CALL SFP2 f EX I£P.ETAEf• 
f'6ftSF=i
CALL JfCObK fELEfi.DJaCE ,l 6ASPi 
GV0LU=DJACBtHEI5P'I6AUS)IWEIGPfJGAUSi 
IFJTHICF.HE.O.'T; DVOL<J=C<vOUJiTHla; 

c
Cm CALCULATE LOADS AND ASSOCIATE ¥ITH
C ELEMENT NODAL POINTS
r
U

DO 7D IT!ODE=l,N;JnpE 
HSftSH= {INOOE-lJlHDOFN+l 
MGAS9=( INOPE-1! IMDOFN+1’
ELQA011 ElEM . NSASh T=ELOAC* CI ElER . N6rt5F; > +6X COH *Sh’AF E T INODE HDVOLli 
FLOPS! IELEH,16AEH.'=El QApf IELEM,H6ASH)+

1SYCQMISHAPE( INODEi IDVQLIJ



= • CONTINUE 
t(« CONTINUE

CU1 GICTPIFliTEl EDSE LME fEETI-P 
r

f’LADf l> < ?3(' ■ f!E: »:S
?> fORMTijr,

I f£\7 C]! hfci'rf
935 FGRHATSiHO.j/.LlHNi] Z- LCr.DEE El>-EE - 

WRITE* 7,9 “-i1 
940 FORMAT UK5X.

! 3EHLI5T OF LOADED EP6F5 AND AFFLILO . 
NGDEG=3

rUCi» LOOP OVER EACH LOADED EDGE
00 16v IEDE£=! .NEDbL

Cm REAS SATA 101X1*; THE LOADED ESSE AND 
C APPLIES LOAD
ru

READ(5,945! NEAEE, 'fiOPRS* I0DE6) ,1 ODES= 
11.MODES)

?45 FGRHATI4I5!
WRITES?,95M NEAS9,(NOfRSfIQDEG),ICSE6 
ii,NODES!

950 FORMAT'110.5X.H5;
READ(5,955■ (fFrt i-' IODlS, I'T'CS 

1! .NODES). i B0F- i ,r.['Of S' 
i«RITr;7,?55) 1 'FPts7! IOOFc, IB'iFN, iODF 
11,NOSES),IDOFN=i,NSOFN)

955 FORMAT t £F10,3/
ETASPX.O

C
cm CALCULhTt THE COORDiNftlES OF THE MODES 
C OF THE ELEMENT EDSE
L

DO 100 10DE8=1,NODES 
LNQBE=NOPRS(IODES;
so m isihexn.irif

IOU ElCGtt(I DIME,IODEG)-COORD*INODE,IDIKt!
cm
c

ENTER LOOP FQPUNPAR NUMERICAL !NT bf,A
Du 150 [SAUS=l.N5AU5 
£XlSP=P0SSP(16AU£i

Citi EVALUATE THE CHAPE ruNCTI0N5 AT THF 
C SAMPLING POINT

XL EFFUSE)IFF ,E:4Sn
t
CM! ChLCIUiTE CCHMiNtrlS OF 7‘iE £QU!‘/ALE:’



? 60

DC SIC Il'jFli=l,Mj<3FSi 
PSASHiIDQFM)=C.O 
DSASHUDOFf,'=D.
CO ho LODESh .l-ODEG 
PSfiSHf IDQFH)=?C-ASH( IBOFNbsRtSS< IQDES. 

HaOFNStSHftPEUODEei
ho DEPE^I IDOFNS^DEhSHi nOFNl+ELCODUDuhi,

1 (OGEE)tG£RI9( 1, {ODES'- 
GOOLL-WEIFF■I5A15.
PXC0fl=DSft3H 1S i IPGA5H12) -D6ASH12 > 1PGA5H: 1 
f VECif=DGftSH (1' t P6mSF U !+B6ASH' 2 S If SASH i 2

r

HU ASSOCIATE :mC ESjU'ALES! NOChl EOUr 
C LOADS KITH AN E-EHENT

DO 120 IN0CE=1 .'(NODE 
NLOCA=LNODS(NEASS,INODE)
IHNLUCA.EO. HOPPE > 1)I CC iO IDO 

120 CONTINUE 
130 JNODE= I (tODE+NODES—1 

i O’JN f=0
DO 140 FNODE-INODE. JfiOilE
kOUNT=!.'OliNi+l
N6ASH=(!'N0DE- iINDOFfH
MSASHHPNQDE-l; lflMFN+2.
IFlFNODE.ST.NNOBEl MGASH=1
1F(KN09E.6T.NNODE) 118ASH-2
E! OAD i NEASS, NG ASH) =ElQAB <OSS, N3ASH) *

1SHAPE UIOUHT)iP XCOHtOVOLU 
Hi) ELOAD!HEASS. HGASH! -FLOAD fMEASb.MBASH) t 

l SHAPE (FOUNT) IP'rGOfUDVCnJj 
150 CONTINUE 
16(> CONTINUE 
750 CONTINUE

IFiirEHP.CC.C'J GC rC So.

CUi rPEFH.U HhEINE SECHuN

CH« TM T If>L EZE AMD INPUT THE NEC A!. TEf!rERAT'J

10 h i H'V;=:, O-GiN 
17" T£MFE(IPOIN 

!(PITEi7,%0!
%‘i P'jR.lftTUHO.5'.

12FHPRE3CRIBEE NODrfL TCf'FtRATUFES;
18i> READ 15.965) NDBFMEHFE'NGOPT;

■lF.lTEt7.735) N'3['fT, fEf'.FEfi'hDns 
“65 FQRHATtI5.FK.7‘

IF'NOBP f .LT.NPOIN) £0 TO
MI!1E=NDIHE*1
rEAST=0
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CHJ uGuP Ov'LR F.AC1-* E_ELEN!
c

DO 2£U It.L^H=i, sclLM 
LPROP=HATNQUELEH>
DO 200 INODt=i.ANODE 
LNQDE=LN0D5(IELtH.INODE)

C
:m IDENTIFY THE COORDINATES AND TEfIPERATLRE 
C OF EACH ELEMENT NODE POINT 
C

DO 190 IDiME=l.NDIHE
19'; ELCGD'IPIHE.INODE1=CQQRD(LNCDE,IPI HE I 
2u0 ElCODiHDlNE,I NODEi=TtHFE(LNODE)

C
UI4 SET UP liATERIAl PROPERTIES

CALL MODE'S {LPROP)
Y 0UN6=PR0P51LPROP.11 
POISS-PROFSU.PfiOf ,2) 
THIl7=PRQF5(LPR0F.I) 
ALPHa^kOPS'lPROF^!

Ciif ENTER lOO^S ►C* AFf6 NUi'iER I CAL PlfEbS,v;0:

DO 2/*.’ IMl';-'. vi'd"'
D‘J 2/L1 JbhL;-i (i*';M2;
ISftST=faftST'!
CUSF-POSSPUGAUB’
ETnSf -P253F! JGAuE)

C
CHt EVALUATE THE SHAPE FUNCTIONS AND TEMPERATURE 
C AI THE SANFlINS POINTS.ELEMENTAL VOLUME ' 

ftVB CARTESIAN DERIVATIVES

lAU SFR2iEuSP.tTASF •
R 3A 3P=!
CALL JACC-P2* IELEM DJAIS.1 GASP;
THcRM-:.'.
SO 2 k- INODE-L

2k THERH-THERH+ElCuDiHOiHE.INODE! J5HApEu,NODE, 
SvOLLfDJAlB JMl 1ST (1SAU5) ME! OF! JGA’jS ;
IF(THICK.ME.,U> DVjLU-DL'OlUtTHICi-

C4tl EVALUATE THE INITIAL THERMAL STRAINS 
C

EI£EN=THER.KAl: HA 
iF(HTYFE.E0.2) GO TO 3 
STRANi 1 k-EISEN 
STRAN(2/=-EIGEN 
STPAN < 3 )=.;», 0 
GO TO 230

220 STRAH(i)=-ii.i'+P0ISS)4EIbEN 
STRANi2 > =-f1,0+PuISSIIEIGEN 
STRANii1=0.0

0



cm AND THE CORRESPONDING INITIAL STRESSES

21m DO 250 ISTRE'l.METRE 
STRESf !STRE)=i.'.!>
DO 240 DEI RE-1.METRE

24*i STRESf 1STRE)=STF.ES (iSTRE! +DHATXf ISTRE, 
liI3TfiE)»5TFANi JSTRtI 

25u STR tN<15TfiE.RGAST>-STRE3(iSTRE)
IFfNTYPE tu.2! STSIMi4.!5«5n-V0UN6TE!6tN 
IF(HTYPE.E9. S *"-Th Ihf 4.i' jMST t ■

:m calculate the soola^t n^dal fh'cls an?
C ASSOCIATE WITH the ELEMENT MOSES

c
SO 2S0 INGDE=1.HNCCE 
N6ASH=( INODE-1 UNOOFN'-l 
H6ASH=( INODE-1 UNDOPNt:
ELOAD HELEN. N6ASH) =ELOAD (IELEH. NOASH. 

l-ICARTD! 1, INODE) 1STRE3! IHCARTDC. INODE: * 
!STRES(3) HSVOLU

2SO ELOAD(IELEH.ftGASHI=tLOAD!IELFN,NGASH!
1-I CARTS(1 . iNGtEUSlftES- SKARfDi:. INODE • * 
iSTRES(Z) MBVTILO 

27i CONTINUE 
280 CONIIHUF 
)joO CONIIHUF 

WRITE f 7,970)
9/0 fQRHAl (1H0,CL

136H TOTAL NODAL FORTES FOR EACH EltHL^T;
DO 2?0 lEL£H=i.NELEN

Z?0 fcc!IE(/.375i IELEH,iE'.OAL11EuSH.Ii''mT;
1IEVAE = t.NEVxE'

9/5 -GRMAT( L. 14,51.2E L. 4: \v. Ft 12,4; i 
'FORCED.>i 
:FOESt='.v‘
DO 4CC !iT.EH=l.NELFH 
SO 3”0 IEvAS=2.NSVab,2 
ITF=NELEH-IELEH>I 
ICOUNT-IEVfiP-1

FORCE=Ei OAD! IU . ICLMJT HAFCSCE 
TOO tFi]RCE=EL‘]HD! f >f , It'.'ftc! lYcOVCS - - . .
400 Wfti’E) ? .tOf; 'ITT. XFOfiCE.sFOF.CE 

FOCI FORMAT UH ,5K,IIHELEHEHT NO,=,16.5) ,’-‘'rE-,2E=.F 
L, 5X. 'fHYFQSCE=. F iZ, ’ I 

RETURN 
END

iPFB'Jb
fLfiPGE
fNOPLOAlCALLS

SUBROUTINE STREET
DIMENSION STREF'I'.EiDILL.e/.E'SEEH1'
COtIHON 'CONTRO/NPO IN. NElE'“ . NNCDE. NtQFM. N2! HE. N5T 

IP.NHATS.'IVFIU-'E/AF, TEASE,NCfiSE, ITLHF, IFF.OL.NFR 
COMHQN/LSOATA/CO'jRD) 5509.2'.PROPS) 15.5> .PRESCi I 

! ELOftD! 525,161, ST ft l N H. 47:.51, NOT I XU 750). i PpRF (!



2 63

Z.MATNQ'SZ'!';
COHMOm/NSST /£'_C00(3,9 ,i, 5HAFE! e), L>Ef: Um:, “'. ‘V ' i, w 
1DFMAT(3,tii.BMhTj13,15', SHAT 3,16,9) ,P053P * 3) .WEIGPSTi ,G 
2,MERGP(50) -
DIMENSION LYREL(2,40),PHI>?,40),NOELYR! 2 V ObNT(2' 
DIMENSION STRESS! 9,4!. ElS TF, i 2, M, 9!
READT3.50A1ITIOLtS 

5001 FORMAT!IA15)DO 100 i=l,f;CL';P 
fiEAPt5,5‘)!;l) NOEL r 
READf 5,5001) ILYfiELi i. J!, J=1. NOELs; 
kOUNT (I) =*.- 
NOEL’s R (I! "NOELS 

1U0 CONTINUE 
NSTR!=N5TRE+i 
WRITE!?,90")
®ITE(7,9G5!

905 FORMAT (1HU, 4H6,f,, 2X, BH’<-COORD..2X,
1 SHY-COORD, ,3X, 8HX-STRESE M, SHY-STRESS,
I3X, TOY-STRESS, IX. 8H.'-STRESS, 4X.
38HHAX P.S.,4X,8HH!N F .8, ,i)',5HAN6LE'
|.'6AST=0

C
cm LOOP OVER EACH ElE^ENT
c DO 6u SElEMrl.flELEM 

lPROP=HATNOIICLCM)
POI SS-PiiOF-S i LPROP, 2!

C
cm READ THE STRESS MATRIX , SAMPLING POINT 
C COORDINATES TOR THE ELEMENT
u

READ(10! 6HA1>,5PCQD 
NR!TC(:,9H) IELEN 

C
,’s £ $ jj T I tij » f ^ L JC f‘ " CDI aj” Cj ijL Tl|L

L ElSME^ nodal po:n!5
L

10 1) INCi1F=l.N,*!C,i!E 
LNODE-LNODS(IELEN.INODE,
NPQSM=(LNQDE-1;tnDOrN 
DO 10 1D0Fn=!.KDOFN 
NPOSN=NPOSHtl
ElDIS! IDl’-N, IN05E' =AsBIS (NPG3N' 

iu CONTINUE 
1GA5P=C

r
CUT ENTER LOOPS DvEF Eft;> EAMPlINS -OTO 
P

DO 50 I8AUS=i,NGAUS 
SO 50 !SAlJ8-l.!lGAl‘S 
k GftSl —P OAST i 
*&ASP=!,6A5FM 

C
cm COMPUTE THE LAS I El I AN STRESS OiLPJNENP



Hi IMF SAMPLIN';

DO 2-j i5TFi=!.,’.s'"t 
:rps6i :s'F£>=f.-"- 
r SftSrt-i
E'Q 20 Ifipp£=i .NNODE 
00 IsL'“ H” \ > !s?L! N

iofjS;:=f'50Sh-;STRSSI It! RE! =5TS.5Si IETFE ‘iSMA1 5' ISTRt, 
lK6flSH.f'SA5P)l£L2I5;I09fN,l«ODE, 
SIPESSiieaSP.I'iTRfj^'sEF'IErOt!

2i> CONTINUE 
r
cm compute the our or ?-lanl 0i1hi:u sirese
i COMPONENT

IF INTI PE.EG. 2; 5rP%-'4)=FC!etl'=Ut,;ll^ 
SSTRSG(2!)

IF (NTYPE.EQ. 11 SlPbm 4!
C
cm FOR THERMAL LOADING ADD ON THE INiTiAl 
C THERMAL STRESSES

IF(ITEHP.EQ.O) SO TO 40 
DO 30 I5TR1=1.NSTRI
STR&Bf ISIS! i=STRS5! i?TBi)+STFIH', I5’F,1 A EAST;

30 CONTINUE 
r
cm COMPUTE THE PRINCIPAL STRESSES

40 X6ASHM STR55 I 1; tSTRSt ()) 10.5 
aGISH=(STRS8!1!-5TRSS(2!)I0,5 
X6ESH=STRSG(3)
XfiOSH=9aRfUij:5H$i’f.IEHlkGESPnr-Ev-,'
STRSP(n =X6ASy-15QSH 
STftSP(2!=A&Aoti-XB0SH 
IFQ6I5H.EQ, '.ft aSISH-'O, IE-,1')STRSP (3) =AT,4rd 1SESH / d i SH S128, S4 im ’57

rucm OUTPUT THE STRESSES
ru 7i>01 FORKftT (215,2F10.4/6E1Z .5/FiO. 4)

HRITE f 7.5151 KGA 5F.16FC0C U DI HE. kufiSP I,
110IME=1, NDIME), (3TRS6IISTR1!JSTRl=1.NSTRL l 
I(STRSP1ISTRE),IjTRE-1,N5ffiE>

10 CONTINUE
00 300 I=1,N0L7K 
N0EL=N0EL'iR( IJ
DO 30(> ,!=1,NOEL
IFUELLH.Nt.LVREL(I,J))60 TO 300 
FOUNT«D-IOUNTSIM 
JSTR=rOUNT(n
ELSTR{I,J3TP.1)=IELFH 5IG5s=i E tf.ESK s T s 1' •’■STRESS' 
SISH SIRE ESI 1.2-STRESS I

I,'SI REES'9 
2;tSTRESSi?
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i my-1 stress- if pees i /,: h stri ss (9, s .•
ICORBIHNODS! IELEH,5)
'.CilRBM-NQKSILLEilJ!
OlHt-CGGRL'UCUFDl, i)-COORD( ICQRD2,1 i 
IHc Y=CG0RD 11 CCT 1,2) -SCOPE (IC0RD2,2)
[' IF F=5 0 (I r ■; LM F 7 i01F)) - f D1 f' \ PIF Yi!
ELS1RU , J31 ft.21 =piFF 
THETA=AfAN(0in'D[F)O 

aLFHAH ,27''i?95-7mETh 
SI u=51C ,< >D3S ^LrH-'f CD;' ALPS* 

l-I.OilAlDYiSiS'iL-HA'sC^'A'.'-Rfi'
ThU=1 fill' 115IN13liS) ISIl'H T_PHr 1 -T40/ ' F.C„ • 

i+( 'S16V-5 IGXl tCl S'ALPHF;1UOE iftLPHA;)

’HHiSiFHFm

! pl'jl l ‘ jitHli

r. CTt;(' "err 7,-otsvH“ a iju'iujr . i'J

ELS1R1! ,25TR,4!=5ISY 
ELSTR(I,JSTR,5? =TAUXY 
EL5TRU, J5TP, l.'-SIG 
ElBTR! I ,.JSTf ,7)=TAU 
ElSTR!1,iSTR,6)=£13fDIfF 
ELSTR!1, JS1F,,1 ?i=TAiil b IFF 

3110 CONTINUE 
hi: CONTINL'E 

jlRITEi?. WOl1
iVl -CPHAT«.Svi*H»>‘

«Ri IE (7,
4V0I F0RHAT'. ’Ti ^ '.Al.".’.r':EE 7- EEjIliBEI'i1' SH£u: E ANL lr-'ITE'.;E 

5,'OF SflFtlr )
NRITE(7.4uO!i

40!'3 FORMATi 1 HO, 20 X. 8l‘ < IM; f 
DO 500 1=1, MOLYF- 
SF;ITE(7,40>i?-1

4007 FORMAKIHC.SXYHSlF OF STRESSES FOR LArtR',12,
WRITEC7,4y04)

4004 FORMAT;1H0,5X,lOOt1H-))
WRITE!7,4005J

4005 FORMAT (1H0,51.' ELEMENT', 2'i, ELEMENT ', 2X.' 5ISMAa '. 2X. 
i'SI6MAY' ,2X,'TAUXY' 82X.'SIu’.2;.'TAO’.5X,' v ,5-,,
2'flO',5X, ‘WIDTH'!

WRITE(7,4004!
NOEL=NOELYR(Ii
WRITE!7,4£"'ll ! !ELETR,!,<!,! ! ,i'=l ,9) ,J:S .NOEL!

40vc FORMA711 HO,5;,,s FU’.E.EX; i 
riRITE!7t40i1!

4011 FORMAT f ///.'////.", 5 J. 100 tl f-.:
500 CONTINUE
900 FORMAT!/,10X,8HSTSE5SE5./>
?!0 FORMAT(/,5X.17HELEMEN7 NO,-,IS;
915 FORMATfI5,2Fi0.4,5E12,5,F!0,4!

RETURN
END
SUBROUTINE CHECH
COHMON/CONTRQ.' NPOIN, NE11 ft, RHODE, NDQFN, NBINE, MS f RE. NTYF E, NBA'JS, NPR3 

1P,NMATS.NVFIX,NEVAB,ICASE.NCA3E,ITEMF,iPROB.HPROB 
CQMHOfi/LGDATA/CGGRBi1500,2!,PROPS(15,5!,PRESC(1750,2!.fiSDIS S7000;. 

1ELOAD (525.14!, SIR IN (3,4725!, NOFIX (175f'!. 1FPRE i i 750. 2!, LN0D3 (525,6;
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I'.MPTNOfTZS*
M-'rlh'RD5:, EuuODi:.£!.SHSFE■ ?1,EE;; A2,s’,E
P>£ M/j y £ "3 1 i. t 0 I* AT V 1 “ I w • 1-nr/j. It «J I jZ C ill! 1 t^r',;p 7) .cpCODI-.V.'

rJM;

'IV-
u ,f-«» _ -

PC ;> lE^S-i.EH
ID .‘4ESCR11EF C,=. • =s‘

3m EEE^h TrtE TRENDS;

Th1 ix-'jr’*,; *, ' ■ Nt:'""1’1, { 
i F1>1E l E !J4 fi r j [■ E. L1, K-' 51 
If! ;f”F i), [' 

iFiflCPEE.LE..j! sEF’JRl* 
lFia’V^E.tT 
(ffNNE'E,: T,I 
IFliiBOPf.Ll ,2 
iFiNiifth.lf.O 
IFfNPROf.F, 3 
IFtNGAlb.LT.I 
IF(NDIKE,tT.I.i?t‘.NPl“r 
iF!NSTRE.LT,2,OM3TRE

nfi i.^^ji j 11 (.

r.s i nc
i iL Mill1\ ( * ui” t j

k\Z~

t._ Ji 

r,rr pc,,

GT.3■ NEfiOP1' K':“i 
ST,.'• NCR!/'. i; ' = ; 
kT,5! NEfiOF’ iE»-i

Gill EITHER RETURN,OP -:L5E [FIM Tm. EFRf!f:S 
C DIAGNOSED 
L

KER0R=0
DO 2D IEROR-1,12 
IF(NERORHEc'OrI.EQ.O) 50 TO 20 

r-ER0fi=l
HR!TEt7.7'X>) IEROF

ROis FOfirtH! ni, £lfl5!J0EIE 8: UiECf i ,
I EH ERROR,13.

2- CONIINUt
IFfkEROh.ES.i; RETURN 

C
:m OT-iHNIEE f-',HC Pu. THE F,E“AINJ(i6 DATA 
C WITHOUT fjiFJ::EP, CC-rffOT

CALL ECHO 
END
SUBROUTINE ECHO 
DIMENSION NTHLiS-J
EONMON/CONTR0/HPGIN. RElLH .NNODE.NL-DFN, NDIHE. USTRE ,Ni YFE.N6AU3, NPFO 

! P, MATS, HVF1X, NEVftB, IL ASE. NCA3E. I TEMP.L=F0E. NPROB 
COMMON/IGDATA/COOF;!1 (3500,2!, PR0?5 (15,3 f,"r E5F'; 7 5u, 2; A3DI5(7vvf’:. 

IEIOAO<525, 161.SIP IN13,47231.NOFIXf! 750),IFPRE<175D.2).INODE S 525.8! 
:,HATN0(525)

COMMON! HOfit /1L C OP (3. S i, WARE (81, D L fi IV i 2. fc >, MAT i {1,3 i, CAR ID (2.8 S. 
iDBMAT<3.16S ,bli~T/i T. i;i, jfiflixn. li.’j) ,f 05GC i :•) JEI8P(3) ,6PC']D!3,9: 

J.NERflRITiA'
BPITfcf !.'hi‘;i
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3It F'jnrlH7 Hi* F'3.u}!s h \.-JlN5 ->
iZ5f PC:I-Ci5fi5T£F DATA Cf>FvP'7,

[p READ{5.,ENT-7?"11J
■=»5 FiMATiOOfU

KRFC'7,V10) firIT1. 
iU FORHA!(ZDI/D'A! •

SO 'u )!'
?F?y COMTIMI 

;'FT‘jFH 
END
S-’sW'iTiNE vlEE'.Z 
[•'HENS ION NF FOIE 351
3urt*GM/CGNfRG'NPOl!^NtLE?!DiNuZ£,N:,C-’,l,S,I!ir. lSFE A;;}' i\0

i'■ .NUATS.NVF P’ /c .'hE,:r,;-,'c,HE-.~t. i rcOr, If'f'GE.N,°Fn?
CiJHHON/L8i)AFa'F(?iiLii.'35nv.Z' ,r,1l|C5> 1 :.f, \>i;l5C -Ji',2! ,f,ri ,

•EL0ACi525.i£;.ircIN‘:’Z.f;.2?.Lhcf'b• 3:c.S* 
Z,NATNOf525!

C0t?i1GN/8G3K/EL2L-i/‘ ’ ,6; ,FHAFElai ,SEF I'-J■ 2.8’ ,C.ViD13,3) .CARTD1Z.9), 
iDBHflTf!,tb!.SHA1?t3i;c;,3Mn(3.i6,E;<oDSEF::;,«Ei5HZ,.5rL0D{5,?/ 
2, NEROP(50)

L
CUt TO CRITICIZE THE DATA 7-),H SUEPQUFIMt- INF jT

HFf!0H=i:5
r
Cm Oil Cl iTLA!I !£• lEUmCAL .nLV'Uw 
•: nodal chord wve

l'L‘ II' ID E'*1-!, HELEN 
s1, HDFRlhJEt£1"'-r‘

K f ikiH=:.,;EOIN

30 3“
DO 2u
ir^runpii; ['*- r^nir ;:r «.(

':;[:f1E)' 60 TO !v
’“*•k “ 'imT I Pi i£T

»lZ2r.Ci i *’ ’j --i.t*7r *tZ“ > ".il 
i 4-

700O1 FORMAT11?,'TU-! ifuIH,JFOIC !U .3Z<,231 
*^*{ C^‘»TINi'F 
4h C0NrIf^JE

out

OiU

rLcr’uj.iwLm !UE LIST

»•, r c ,*t%. J _ Ic.-Rr=. k
i rInf1 jjf.i

INNATE) n£?df:^

died. "OR 13PC*!

DO 70 1 1,!
DO ta INOPDU.i
IFiLNODS! 1UEN

1NER0R1 15'D

■y '

no f«ii7h.r.i



2&B

7,1mm'’/ws

iF;lNOE’S(lEi:,uH.jC\- 
IINODE! .iT.HPufN:

NEROMbMEf.ORtk.ti 
wRir£;7.7'-' lELFh.lWOSi:ELE"-.INC-DCj 

FORMAT Hi, iti iLtH.iNEM itf .5'.II!
END if

6n CONI I ruir.
CONTINUE

I f*f CHf r r'F W FiEPETITIDN OF A WOE 
■ NUUK! ili ihi|, AM tLt.Ht.NT

I)'J 14. II"iWl,MFO!;',
|STf!P=v

i.

- .r.: u'-- au 
' Lt*? ik£>U*'r- V

mrcr.AC?:i jT

:.m cal
cor.jjTUtTnTu’ at zapu z> rb>ci.n : h'totl^L I r’ L'ljM Lit !J

HSfRij
F, CONTINUE

.Hi AND r-JW: IhE Eli. 0- ‘W . .i'
T " PVt IiODr

!Lfi5T=k'.t:i
NLASkiffOtE

Gi'. min riti.L
j uuuliiia

k0 CONTINUE
IFUsTAfi.EO.i;; 00 !0 '!"
IF klAST.T, {.ClE'1: NSFMt1 LA: T' t;: 

lil&FhOii-LNSMi-rtDCFN 
INDUS (HAST, K'i5", =-1F 0 rs 
GO TO 140

OHi CHECt Th-> 1 lOOFOiiiAT:; 1,jA c lu; 
: NODE HAVE NOf SEEN SPECIFIED

IP1 Wilt. '.-V ’ i.-j:3

?C‘0 F0RHA1 (/i:r. Cr-EEr H3CE. 14.
114M Njwgp f,fp£:ip:'
fit ROR i i«; -HE? OF . B '■ * i 

00 \h; )&;HE=i.Wl'ft



SIGH
IFiS

cm',
tip,;:

ASStCOOEDi

CHECK THPT AN UNUSED NODE fiUHBER 
A RESTRAINED NODE

' do no iVFnn.ovFK
130 FIHQFD! 1VFU; ,EQ. IPGIN! NEF.DFi;20i- 

I'tEPOMCV’f!
Hi; CONTINUE

Ci?*, CAlCuLh'E tiE Tu

NTRGH=" 
r,TRUIN'
DO 150 TEiFNl.NELEr! 
nfrun=nfron^,'DPRo;!Elep;

150 IFiHFFGN.OT.KFRGN! f.-rtGN=NFKC‘N 
HRITE(7.?05: KFROM

905 FORMAT(//28HMftX FRONTNiBTri ENCOUNTERED =.:1.
IF!KFRON.6T.HFROH1 NEROR(2 w = 1 

r
cm CONTINUE CHECr INS THE DhTh FOR THE 
C FIXED VALUES 
r

DO 170 !VFIX=!,N7fI(
IFINOFIXIIVFIXJ,LE.O.OR.NOFIX( IVFIX).

10T.NPOIM) NEROR122; =NERQF. ! 22 H1 
KQUNT=U
DO 160 lDQFN=i,NDQFN 

16U IF (IFPRE (IMF IX, ISOFN! .ST,1)! IOUNT=!
IF f FOUNT, EQ. o! fiE^GR i 231 -NEROR i 21 hi 
K'/pIa=IVFI/-1 
Du 170 -iVFIX = i. FVF1X 

170 IFdVFIX .NE. ! .AND. NOFIXuVFIXS.EQ.
1 I4CFISTJVFIX)) NER3R(24)=NER0R(24) +1 
KEROft = 0
DO 130 IEROR = 13.24

IF! NEROR dEROR! .EQ. NGO TO ISO 
IEROR = i
NRITE(7.?ly! IEROR,NEROF.(IEROR!

910 FORMAT.//' mDIASNOSIE BY CHECK2, EFROF'.
I I3.6X,' ASSOCIATED NUMBER',IS!

ISO CONTINUE
IFIKESOR.NE.OIGO TO 200 

C
Cl*« RETURN ALL NODAL CONNECTION NUMBERS 10 
C POSITIVE VALUES 
C

DO 190 1ELFM = 1.HELEN 
DO 190 INODE = !,NNQDE

LNODS (IELEH, I NODE!=I ft BE < LNflDB (I ELEN. I NODE 
ISO CONTINUE 

RETURN
20i' TAIL ECHO



(B) CHANGE IN D MATRIX

Ui D flftTFIX Rjf FlANE STRESS CASE

I-TLFRCF.E5.1/THEN 
C0«ST=rO1JN6.'M. s'*-POf SSIPGISS)
Di^ATX t i. 1 ,*=C3^5T 
dmpc.zjsCjKs: 
i'dAT < 11.2 J=C0MST*FQI5E
cf-'AT y c z, i :■ =cqns t?pq rss
DittT).' i,0-FOISS;*const;z,c

ELSE

CG**? .'=''GUhS
-CONST

DfiHTS\2.:;=C0NST/;2Dsi.,a-P0IS5:i'2.:5F]IEE*.. 
m A ■T X •':, 3! =C 3N S T / 2 * (PQISS •* 1, <; 5 
EHPIF 
GO TO V)

2?t):


