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SUBROUTINE FUNK(XE,XI,ETA, TH,SMK)
DIMENSION XEC(4,3 )
DIMENSION SMK(20,20)
DIMENSION CURV(9,21),TCURV(20,9),TEMP(20,9)
COMMON/JAC/ AJ(2,2)
DIMENSTION AMOD(9,9)
CONMMON EMOD,NU
REAL NU
CALL KXY(XE,XI,ETA,CURV)
CxxxxxxWE HAVE THE CARTESIAN CURVATURES (OR STRAINS)
C KXY READY
CraxxxxKXY = Q=1xBxA=1x%T
C MODULUS MATRIX
Cxx*xxxTHIS MATRIX IS REARRANGED TO TAKE CARE OF QUR CURVATURE COLUMN
Chraxxkxkx*xx UX,UY,VX'VY'OJX,WYIWXX'NYY'NXY
DO 10 I=1,9
DO 1@ J=1,9
10 AMOD(I,J)=0,.0
AMODC(1,1)=1,.0
AMOD(1,4)=NU
AMOD(4,1)=NU
AMOD(4,4)=1,0
AMOD(2,2)=(1,0=-NU)/2,0
AMOD(2,3)=(1.,0=NU)/2,0
AHOD(3,2)=(1.@-NU)/2,” .
AMOD(3'3)=(100-NU)/2.6' B \
AMOD(7,7)=THxx2
AMOD(8,8)=THxx2
AMOD(7,8)=THxx2xNU
AMOD(8,7)=THxx2xNU
AMOD(9,0)=THxx2x2,0%x(1=NU)
DO 15 1=5,9
DO 15 J=5,9
15 AMOD(I,J)= AMOD(I,J)/12,0
D0 20 1=1,9
DO 2‘3 J=’.'Q
20 AMODC(CI,J)=AMODC(CI,J)Y*XEMODxTH/ (1=NUXNU)
CALL TRANS (9,20,20,9,9,20,CURV,TCURV)
CALL MATMUL(20,9,9,9,20,9,20,9,9,TCURV,AMOD, TEMP)
CALL MATMUL(2@,9,9,20,20,20,20,9,20, TEMP,CURV,SMK)
CxxxxxNOW WE EVALUATE THE DET OF JACOBIAN
DET= AJ(1,1)%xAJ(2,2)=AJ(1,2)%AJ(2,1)
DO 3@ I=1,20
DO 38 Jg=1,20
380 SMK(I,J)=SMK(I,J)*DET
RETURN
END

SUBROUTINE MATMUL (II,JJ,KK,LL,MM,NN,K,L,M,AA,BB,CC)
DIMENSION AA(IIIJJ)'BB(KKpLL)lCC(MMpNN)
DO 10 I=1,K
00 10 J=1,M
cC¢l,J)=0,0
00 10 JIi=1,L
10 CC(I,J)=CC(I,J)+AA(I,JIIXBB(JI,J)
RETURN
END
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SUBROUTINE BMAT (X,Y,B)
DIMENSION B8(9,20)
DO 10 I=1,9

DO 10 J=1,20
B(I,J)=0,0

X2=XxX

Y2=YxY

XY=Xx¥Y

X3=Xx%x3

Y3I=Y%x%J3

X2Y=X2xY

XY2=X*Y?

DU/DXI NOW
B(1,2)=1,
B(1,4)=Yy

DU/DETA
8(213)=1o
B(2,4)=¥

DV/DXI NOW
B8(3,6)=1,
B(3,8)=Y

DV/DETA NOW
B(4,7)=1,
B(4,8)=X

DW/DXI NOW
B(5,10)=1,
B(5,12)=Y
B(5,13)=2.%X
B(S,15)=2.%XY

B(5,16)=Y2
B(5,17)=3.%X2
B(5,10)=3.%xX2Y
B(5,20)=Y3
DW/DETA NOW
B(6,11)=1,
B(6,12)=X
B(6I14)=20*Y
B(6,15)= X2
5(6016)=2.*XY
B(6,18)=3.xY2
B(6,19)=X3
B(6,20)=3,xXY2
D2W/DXxI2 NOW
B(7,13)=2.
B(7,15)=2.*Y
B(7,17)=6,%xX
B(7,19)=6.%xXY

Crxxxx D2W/DETA2 NOW

C*i*t

B(8,14)=2,
B(B,16)=2,%xX
B(B,18)=6.%Y
B(8,20)=6,xXY
D2W/DXI*DETA NOW
8(9,12)=1,.
B(9,15)=2,.xX
B(9,16)=2,xY
B(9,19)=3.xX2
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3(9,20)=3.%xY2
RETURN
END

SUBROUTINE TSLANT(SMK)
DIMENSION A(5,5),DUM(20,20),SMK(20,20)
COMMON/TINDEX/TEMP(20,23),CMAT(20,20),1TEMP
COMMON/INTGR/NPART ,NPOIN,NBOUN,NELEM,NFREE,NMAX,NBW,NNODE
COMMON/ANGLE/THETA
NDEG=NNODExNFREE
C=COS(THETA)
S=SIN(THETA)
DO 10 I=1,NFREE
DO 10 J=1,NFREE
ACI,J)=n,0 \
10 A(I,I)=1,.,0 _
A(l,1)=C 4
AC1,2)=Ss
A(2,1)==S
A(2,2)=C
DO 2@ I=1,NDEG
DO 29 J=1,NDEG
TEMP(TI,0)=0,0C
20 TEMP(I,I)=1.0
IF(ITEMPL,EQ.Q) GOTO 50
IF(ITEMP,EQ,1) GOTQ 30
Cx*TRANS MATRIX HAVING ONE NODE ON THE BOUNDARY
1I1=2
IJ=NFREEx(II=1)
DO 79 I=1,NFREE
DO 70 J=1,NFREE
70 TEMP(IJ+I,IJ+J)=A(I,J) j ,
GOTO 5@
C*x*TRANS MATRIX HAVING TWO NODES ON THE BOUNDARY
3@ ISTART=?2
IEND=3
DO 40 IT=ISTART,IEND
IJ=NFREEXx(II=1)
DO 49 I=1,NFREE
DO 40 J=1,NFREE
40 TEMP(IJ+I,IJd+J)=A(I,J)
50 CONTINUE :
CALL TRANS(NDEG,NDEG,NDEG,NDEG,NDEG,NDEG, TEMP,CMAT)
CALL MATMUL (NDEG,NDEG, NDEG,NDEG,NDEG, NDEG,NDEG,NDEG,NDEG, CMAT, SMK,
ZNun)
CALL MATMUL(NDEG,NDEG,NDEG,NDEG,NDEG,NDEG,NDEG,NDEG,NDEG,DUM, TEMP,
ZSMK) : ;
RETURN
END

SUBROUTINE TRANS ( II,JJ,KK,LL,K,L,AA,BB)

DIMENSION AA(CII,JJ),BB(KK,LL)

DO 18 I=1,K b
00 10 J=1,L

RETURN

END
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SUBRCUTINE STIFNRCAL,A,AI,ZS,AJd,S,ITYPE)

DIMENSIQN S(10,1N)
COMMON EMOD,NU

REAL NU

DO 10 I=1,10

DO 108 J=1,10
S(I'.J)=P-G
IF(ITYPE.EQ,2) GOTQ 20
ALFSAT+AXZS%x%x2
S(1,1)=A/AL
5(114)=A*ZS/AL
S(1,6)==A/AL
S(1,9)==A%ZS/AL
S(3,3)=12xALF/ALXx*J
S(3,4)=6*ALF/ALX%2
S(3,8)==12,0%xALF/AL%*%3
S(3,9)=6.,0xALF/AL%x%x2
S(4,4)=4,0xALF/AL
S(4,6)==A%xZS/AL
S(4,8)==6,A%xALF/ALXx%x2
S(4,9)=2,0xALF/AL
S(5,5)=AJ/(AL*2.0% (1+NU))
S(5,10)==AJ/ (AL*2*x(1+NU))
S(6,6)=A/AL
S(6,9)=A%x2S/AL
S(8,8)=12,0xALF/ALx%3
S(8,8)==6,0%XALF/ALXx2
S(9,9)=4,0xALF/AL
S(10,10)=AJ/7 (AL%x2%x(1+NU))
DO 30 I=1,10

DO 38 J=1,1@
S(I,J)=s(1,J)xEMOD
S(J,I1)=8(1,J)

CALL PSLANT(S)

RETURN

CONTINUE
ALF=AT+AXZS%x%2
S(2,2)=A/AL
S(2,5)=A%x2S/AL
S(2,7)==A/AL
S(2,10)==A%xZ2S/AL
S(3,3)=12,.0%xALF/ALx*3
S(3,5)=6.,0%xALF/ALXx%x2
S(3,8)==12,0xALF/AL*%3
S(3,10)=6,xALF/AL*xx2
S(4,4)=AJ/(CAL*x2x(1+NU))
5(4,9)==5(4,4)
S(5,5)=4,0xALF/AL
S(5,7)==A%ZS/AL
S(5+8)==6,0%xALF/ALX%2
S(5,10)=2,0xALF/AL
S(7.,7)=A/AL
S(7,10)=A%xZS/AL
S(8,8)=12.0%ALF/ALx*3
S(8,10)==6,0%xALF/AL*x2
5(9,9)= S(4,4)
S(10,10)=4 ,0xALF/AL

-
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DO 4y I=1,10

DO 40 J=I1,102
S(I,Jd)=s(I,Jd)*EMOD
S(J,I1)=8(I,J)

CALL PSLANT(S)
RETURN

END

SURROUTTINE PSLANT(S)

DIMENSION DUM(10,10),5(¢10,10)

COMMON/JNDEX/ REMP(10,10),EMAT(10,10),JTEMP
COMMON/ANGLE/THETA

CO=CQS(THETA)

SI=SIN(THETA)

DO 1@ I=1,10

DO 1¢ J=1,10

REMP(I,J)=0.0

REMP(I,1)=1.0 :

IF(JTEMP,ER,.D) GO TO 50

IF(JTEMP,EQ,1) GO TO 492

REMP(1,1)=CO

REMP(1,2)=SI

REMP(2,1)==S1

REMP(2,2)=CO

GO TO 59

REMP(6,6)=C0

REMP(6,7)=S1

REMP(7,6)==SI

REMP(7,7)=CO

CONTINUE

CALL TRANS(10,10,10,10,10,10,REMP,EMAT)
CALL MATMULC(l0Q,10,10,10,10,10,10,10,10,EMAT,S,DUM)
CALL MATMULC1Q,10,102,10,10,10,10,10,10,DUM,REMP,S)
RETURN

END
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SUBROUTINE STIFNGC(AL,YS,SAX,S,ITYPE)

DIMENSION S(10,10)
DO 18 I=1,10@

DO 12 J=1,10
S(I,Jd)=n,0
IFCITYPE.,ENR.2) GO TO 20
S(3,3)=6.,0/7(5,0%AL)
5(3,4)=1,0/712,0
S(3,5)==YS/AL
5(3,8)==6.,3/(5,0%xAL)
$(3,9)=1.0/18.0
S(3,10)=YS/AL
S(4,4)=2,0%xAL/15,0
5(4,8)==1,0/10.9
S(4,9)==AL/30,0
S(5,5)=YSxYS/AL
S(5,8)=yS/AL"
S(5,10)==YSxYS/AL
S(8,8)=6,08/(5,0xAL)
S(8,9)=-1,0/10,0
S(8,10)==YS/AL
5(9,9)=2,0%xAL/15,0
S(10,10)=YSxYS/AL

GO TO 3n

CONTINUE
S(3,3)=6.0/(5,0%xAL)
S(3,4)==YS/AL
S(3,5)=1,0/10,9
5(3,8)==6,0/(5,0%AL)
S5(3,9)=YS/AL
S(3,108)=1,0710,0
S(4,4)=YSxYS/AL
S(4,8)=yS/7AL
5(4,9)==-YSxYS/AL
S(5,5)=2,0%xAL/15,0
5(5,8)=-1,0/10.0
S(5,10)==AL/30,0
S(8,8)=6,0/(5,0%xAL)
S(8,9)=-YS/AL
5(8,10)==1,0/10,0
5(9,9)=yYSxYS/AL i
S(10,10)=2,0xAL/15,0
CONTINUE

DO 40 I=1,10

DO 40 J=I,10
S(I,J)=s(I,J)xSAX
S(J,I)=s8(I,J)

RETURN

END
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SUBRQUTINE FORST

COMMON/ASTIF/BIGK(506,70),DIS(508,1)

LEVEL 2, BIGK,DIS

COMMON/RNOD/X(154,3),N0OD(100,4), THICK(104)
COMMON/STFNER/ATIA(6A),ZSA(60) ,AJA(60),AA(60),NODS(608,2),ITYPEA(6Q)
Z,AYS(60)Y,NSTIFHN

COMMON/ANGLE/THETA

COMMON/JNDEX/REMP(10,10) ,EMAT(10,10),JTEMP

COMMON/STRT/MINDX(60)

COMMON/STSTR/STSTS(60)

COMMON/SUMFOR/FORCE(100,5)

COMMON/INTGR/NPART ,NPOIN,NBOUN,NELEM,NFREE,NMAX,NBW,NNODE

COMMON FMOD,NU

DIMENSION SBA(14,10),ELDIS(10,1),FOR(1@,1),ELC10,1)

REAL NU

IF(NSTIFN.EG.0) RETURN

WRITE(6,109) ,
FORMAT (25X, 'STIFFNER FORCES AND STRESSES',//,15X,'NOTE: IF ITYPE=1
2,STIFFNER IS ALONG X=-AXIS',/,20X,'IF ITYPE=2,STIFFNER IS ALONG Y=A
ZX18',777)

DO 1@ LK=1,NSTIFN

IS=NODS(LK,1)

IE=NODS(LK,2)

ITYPE=ITYPEA(LK)

A=AA (LK)

AlI= AILA(CLK)

ZS=ZSA (LK)

AJ=AJA (LK)

ALF=ATI+AXZS%x%x2

X1=X(IS,1)

Y1=X(I1s,2)

x2=X(IE,1)

Y2=X(I1E,2)

AL= SPRT((X2 X1)**x2+(Y2=Y1)*x*x2)

JTEMP=MINDX (LK)

CALL STIFNR ( AL,A,Al1,2S,AJ,SBA,ITYPE)

DO 20 I=1,2

JJ=NODS(LK,I)

DO 20 J=1,NFREE

KK=NFREEx(I=1)+J

HM=NFREE*x(JJ=1)+J

ELDIS(KK,1)=DIS(MM,1)

CONTINUE

CALL MATMUL (10,10,10,1,10,1,10,10,1,5BA,ELDIS,FOR)
WRITEC(6,209) LK,ITYPE

FORMAT (35X, 'STIFFNER NUMBER=',15,10X,'ITYPE=1,15,/)
DO 30 I=1,2

JJ=NODS (LK, I)

[J=NFREEx(I=1)+1

IK=NFREE=I °

WRITE(6,300) JJ,(FOR(IM,1), IM 1J,1K)
CONTINUF

FORMAT ¢ 10X, 'NODE=',I15,5E20, 7/) \
DO 48 I=1,2

JJ=NODS (LK, I)
DO 40 J=1,NFREE
II=NFREEx(I=1)+J
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FORCE(JJ,J)=FORCE(JJ,J)+FOR(II, 1)
CALL MaTHMULC(l®,10,10,1,10,1,10,10,1,REMP,ELDIS,EL)

IF(ITYPF.ENR.,2) GOTO 60
UX=(eEL(6,1)=ELC(1,1)) /AL
STSTS(LK)=EMOD*xAxUX
TX=(ELC10,1)=EL(5,1)) /AL
Dﬂ 53 I:1,2

XX=0,0

IF(I.EQ,2) XX=AL

WXXZ(=6,0/AL*x%x2+12 ,OxXX/AL*x*3)XEL(3,1)+(=4.0/AL+6.0xXX/AL**2)*EL (4
Zp1)4(6,0/7AL%%2=12,0%XX/AL**3)*EL(8,1)+(=2,0/AL+6.0%XX/AL*x*2) *xEL (9,

1)

SIGX=EMODx (UX$ZS*xHWXX)
SHX=EMOD*ALF*WXX
SMXY=AJxTXXxEMOD/(2,0x(1.0+NU))
JJ=NODS (LK, 1)

WRITE(6,400) JJ,SIGX,SMX,SMXY

FORMAT (15X, 'NODE="',15,5X,'SIGX=

IV.77)

CONTINUE

GOTO 10

CONTINUE
UX=(EL(7,1)=EL(2,1))/AL
STSTS(LK)=EMODxAxUX
TX=(EL(Q,1)=EL(4,1))/AL
PO 70 I1=1,2 '
XX=0,0

IF(I.EQ,2) XX=AL

,520.7,5X,'Mx='1520.715xa'"XY=':E2

o

WXXZ(=6,0/AL*x*2+12 ,DxXX/AL*x*I)*EL(3,1)+(=4,0/AL+06,0xXX/ALXx2) xEL (S
Zel)+(6,0/7ALxx2=12 , 0xXX/AL*x3)*EL(8,1)+(=2,0/AL+6.0xXX/ALx%x2)*EL(10

Z,1)

SIGX=EHMOD* (UX+ZS*xWXX)
SMX=EMOD®ALFxWXX
SMXY=AJxTX*EMOD/(2,0%x(1.,0+NU))
JJ=NODS (LK, I)

WRITE(6,400) JJ,SIGX,SMX, SMXY
CONTINUE

CONTINUEF

RETURN

END
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SUBROUTINE MATINV ( A,NN,N,B,MM,M,DETERM)
DIMENSION A(NN,NN),B(NN,MM)
DIHENSION PIVOT(140),IPIVOT(1@0), INDEX(10@,3)
EQUIVALENCE (IROW,JROW), (ICOLUM,JCOLUM), (AMAX,T,SWAP)
DO 20 J=1,N
IPIVOT(J)=0
00 559 1=1,N
SEARCH FOR PIVOT ELEMENT,
AMAX= 0,0
DO 1085 J=1,N
IFCIPIVOT(J)=1)60,105,60
DO 100 K=1,N
IFCIPIVOT(K)=1)80,100,740
IF(ABS(AMAX)~ ABS(A(J,K)))85,100,100
IROW =
ICOLUM= K
AMAX= A(J,K)
CONTINUE
CONTINUF
IPIVOT(ICOLUM)=IPIVOTCICOLUM)+1
INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL
IF(IROW=-ICOLUM) 140,260,140
CONTINUE
DO 240 LL=1,N
SWAP= A(IROW'L)
ACIROW,L)= ACICOLUM,L):
ACICOLUM,L)= SWAP
IF(M) 269,260,210
DO 250 L=1{,M
SWAP= B(IROW,L)
BC(IROW,L)= B( ICOLUM,L)
BCICOLUM,L)= SWAP
INDEX(I,1)= IROW
INDEX(I,2)= ICOLUM
PIVOT(I)= ACICOLUM,ICOLUM)
ACICOLUM,ICOLUMY=1,0
DIVIDE PIVQOT ROW BY PIvOT ELEHENT
DO 350 L={,N
ACICOLUM, L)- ACICOLUM,L)/PIVOT(I)
IF (M) 380,380,360
DO 370 L=1,M
BCICOLUM,L)= BCICOLUM,L)/PIVOT(I)
REDUCE NON=PIVOT ROWS
DO 550 Li=1,N
IF(L1=ICOLUM)400,550,400
T= A(L1,ICOLUM)
A(L1,ICoLUM)=0,0
DO 450 L=1,N
ACLL,L)= A(Ll L)=A(CICOLUM, L)rT
IF(M)55m,550@,460
DO 500 |.=1,M
BIL1,L)=A(L1,L)=-BCICOLUM,L)*T
CONTINUE
INTERCHANGE COLUMNS
DO 7128 1=1,N
LaN+1=1
IF(INDEX(L.IJ-INDEX(L,Z))63@,710,63@
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JROW= INDEX(L,1)
JCOLUM= INDEX(L,2)
DO 785 K=1,N
SWAP= A(K,JROW)
A(K,JROW)= A(K,JCOLUM)
A(K,JCOLUM)= SWAP
CONTINUE
CONTINUE .
RETURN
END

SUBRQUTINE HFBAND(NMAX,NBAND,A,D,N,NBH)
LEVEL 2, A,D

DIMENSION A(NMAX,NBAND),D(NMAX,1)
NN=N=1

N1=NBH={
DO 40 1I=1,NN
P=A(I,1)
DO 10 J=1,NBH
AC(I,J)=A(CI,J)/P
D(I,1)=p(I,1)/P
IR{=I+1

IR2=NBH+I=1

DO 3@ K=IR1,IR2
NI=K=I+1

LN=NBH=K+1

P1=A(I,NI)XP

PO 2@ J=i,LN
ACK,J)=A(K,J)=ACI,NI)*P1
NI=NI+1}
D(Kll)=D(K{1)'D(Ill)*P1
IF(K,EQ,N) GO TO 4p
CONTINUE

CONTINUE

DN, 1)=D(N,1)/7A(N,1)

DO 903 K=1,NN

HR=N=K

DO 8» J=1,N1}

IR=NR+J

JC=J+1

IF(IR.GT.N) GOTO 89
DCNR,1)=D(NR,1)=D(IR,1)*A(NR,JC)
CONTINUF

CONTINUE

RETURN

END
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SUBROQUTINE FORCES
COMMON/ASTIF/BIGK(500,70),DI1S(500,1)

LEVEL 2, BIGK,DIS
COMMON/RNOD/ZX(150,3),N0D(100,4), THICK(1020)
COMMON/CLIST/ZLIST(300),NA(S50),XY(50)
COMMON/DINT/NSTART (1), NEND(CL1),NFIRST(1),NLAST (1)
COMMON/ZINTGR/NPART ,NPOIN,NBOUN,NELEM, NFREE,NMAX, NBW, NNODE
COMMON/SORT/NINDX(100)

COMMON/ANGLE/THETA
COMMON/STFNER/AIA(6D),2SA(60),AJA(60),AA(60),NODS(68,2),ITYPEA(6Y)
2,AYS(603),NSTIFN

COMMON/TINDEX/TEMP(20,20) ,CMAT(20,29),ITEMP
COMMON/STRSS/SNPIA(10@A,6) ,ND(10Q)

LEVEL 2,SDIA,ND

CONMMON/SUMFOR/FORCE(100,5)

DIMENSION XE(4,3),ELDIS(20,1),FOR(20,1),EL(20,1)
DIMENSION SMK(20,20)

NDEG=NNCDExNFREE

ETOT=0,02

DO 1 I=1,NPOIN

ND(I)=0

DO 1 J=1,6

SDIA(I,J)=0,0

CONTINUE

DO 2 I=1,NPOIN

D0 2 J=1,NFREE

FORCE(I,J)=0.0

DO 10 LL=1,NPART

NST=NSTART(LL)

NEN=NEND (LL)

DO 1@ LK=NST,NEN

TH=THICK (LK)

DO 20 I=1,NNODE

JJ=NOD(LK,I)

DO 20 J=1.,3

XEC(I,J)=X(JJ,J)

ITEMP=NTHDX (LK)

DO 37 I=1,NNODE

JJ:NOD(LKII) 3

D0 38 J=1,NFREE :
KK=NFREEx(I=1)+J

MM=NFREEXx(JJ=1)+J ‘
ELDIS(KK,1)=DIS(MM,1)

COMTINUF :

CALL SMALLK(XE,TH,SMK)

CALL MATMUL(20,20,20,1,20,1,20,20,1,SMK,ELDIS,FOR)
WRITE(H,100) LK !

FORMAT (30X, 'ELEMENT NUMBER=',15,//)

DO 40 I=1,NNODE

JJ=NOD (LK, I)

KK=NFREE*x(I=1)

II=KK+1

IJ=KK+2

IK=KK+3

IL=KK+4

IM=KK+5
wRITE(5,110)JJ,FOR(II,1),FOR(IJ¢1):FOR(IKa1),FOR§IL:1):FOR(IM,1)
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CONTINUF

FORMAT (10X, 'NODE="',15,5E20,7/)

ETEMP=.0

DO 45 I=1,NDEG

ETEMP=ETEMP+FOR(I,1)XELDIS(I,1)

WRITE(6,120) ETEMP

FORMAT (20X, 'STRAIN ENERGY OF THE ELEMENT=',E20.,7/)
ETOT=ETOT+ETEMP
DO 5» I=1,NNQODE
JJ=NOD (LK, I)

DO 50 J=1,NFREE
II=NFREF*x(I=1)+J
FORCEC(JJ,J)=FORCEC(JJ,J)+FOR(CII, 1)

CALL MATMUL (NDEG,NDEG,NDEG,1,NDEG,1,NDEG, NDEG 1, TEMP,ELDIS,EL)
CALL STRESS(EL,LK)

CONTINUF

CALL FORST

WRITE(6,130)

FORMAT(5X, 'NODE X Y 4 FX FY
ZFW F WX FWY',//) :
DO 62 I=1,NPOIN
WRITE(6,140)T,XCI,1),X(1,2),X(1,3),(FORCE(C1,J),J=1,5)
FORMAT(5X,15,1X,F8,3,1X,F8,3,1X,F8,3,5E14,6/)

DO 78 I=1,NPOIN

DO 70 J=1,6

SDTIACI,J)=SDIACI,J)/ND(I)

CONTINUE

WRITE(6,150)

FORMAT (25X, 'STRESSES IN THE DIAPHRAGM',///)
WRITE(6,160)

DO 84 I=1,NPOIN

WRITE(6,170) I,(SDIA(I,Jd),J=1,6)
FORMAT(5X,15,6E16,6/)
FORHAT(SXD'NODE'I8XI'SIGX.ISXI‘SIGY'IBX'.SIGXY'IaxI'Mx'lsxl'MY'IBX
Z,'MXY',77)

WRITE(6,1809)

WRITE(6,160)

DO 90 I=1,NPOIN

DO 95 J=1,6

SOIA(I,J)=SDIA(I,J)x141,.08%x0,375

WRITE(6,170) I, (SDIA(I,J),Jd=1,6)

FORMAT ¢//, 25x,'NON DIMENSIONAL STRESSES',///)

RETURN

END

\



19

30

20

40

- 309 -

SUBROUTTINE STRESS(EL,LK)
DIMENSION EL(22,1),XE(4,3)

COMMON/GAUSS/CORD(5,5),WEIGHT(5,5)

COMMON/THCK/TH

COMMON/STORE/SIGMAL(4,4,100),S16GMA2(4,4,100),SIGMA3(4,4,100)
COMMON/RNOD/X(150,3),N0D(C100,4),THICK(160)
COHMGN/IHTGR/NPART,NPOIN,NBOUN,NELEM,NFREE,NMAXpNBR(NNODE
COIIMON/STRSS/SDIA(17A0,6),ND(100)

LEVEL 2,SDIA,ND

DIMENSION CURV(9,20),STRTR(9,1),STRS(6,1)

COMMON ENOCD,NU

REAL NU

'"DEG=NNODEXNFREE

00 10 I=1,NNODE

JJ=NOD (LK, I)

po 12 J=1,3

XECI,J)=X(JJ,J)

CALL ASTAR(XE)

TH=THICK (LK)

DO 20 I=1,NNODE

JJ=NOD (LK, I)

XI==1.0

ETA==1,0 )
IF(I.,EN,2,0R, I EQ,3) XI=1,0
IF(I.EQ,3.0R.I,EQ.4) ETA=1,0
CALL STRAIN (XE,XI,ETA,EL,STRS)
DO 3@ J=1,6
SDIA(JJ,J)=SDIA(CJJ,J)+STRS(J,1)
ND(JJ)=ND(JJ) +1

CONTINUE

NGAUSS=4

DO 40 I=1,NGAUSS

DO 49 J=1,NGAUSS

ETA = CORD(CI,NGAUSS)

XI= CORp(J,NGAUSS)

CALL STRAIN (XE,XI,ETA,EL,STRS)
SIGMAi(I'J'LK)=STRS(1I1)
SIGMA2(1,J,LK)=STRS(2,1)
SIGMA3(1,J,LK)=STRS(3,1)
CONTINUE

RETURN

END

P ——

R————
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SUBROUTINE STRAIN (XE,XI,ETA,EL,STRS)

COMMON/THCK/TH
COMMON/INTGR/NPART,NPOIN, NBOUN, NELEM, NFREE, NMAX,NBW, NNODE
DIMENSION EL(20,1)

DIMENSION XE(4,3),CURV(9,208),STRTR(9,1),STRS(6,1)

COMMON EMOD,NU

REAL NU

NDEG=NNCDExNFREE

CALL KXY(XE,XI,ETA,CURV)
CALL MATMUL (9,NDEG,NDEG,1,9,1,9,NDEG,1,CURV,EL,STRTR)
EPSX=STRTR(1,1)

EPSY=STRTR(4,1)

EPSXY=STRTR(2,1)+STRTR(3,1)

CXX=STRTR(7,1)

CYY=STRTR(8,1)

CXY=STRTR(9,1)

STRS(1,1)=EMOD*(EPSX+NUXEPSY)/ (1=NUxNU)
STRS(2,1)=EMODXx(EPSY+NUXEPSX)/(1=NUxNU)
STRS(3,1)=EPSXYXEMOD/(2.0%x(1,0+NU))
D=EMODxTH*%x3/(12.0%x(1.0=NUxNU))
STRS(4,1)==Dx(CXX+NUxCYY)

STRS(5,1)==Dx(CYY+NUxCXX)

STRS(6,1)= Dx(1.0=NU)%XCXY

RETURN

END

BLOCK DATA

COMMON/GAUSS/ CORD(5,5),WEIGHT(5,5)

DATA CORD/ @,9,0.0,0,9,0.0,0,0,
2-0,5773502691,0,5773502691,0.0,0,0,0.0,
A=0,7745966692,0,0,0,7745966692,0,0,0.0,
R=0,8611363115,=0,3399810435,0,3399810435,0,8611363115,0.0,
C=0,9061798459,-0,5384693101,0,0,08,5384693101,0,9061798459/

DATA WEIGHT/ ©.0,0.0,0,0,0.0,0.0,

2 1.,0,1.0,0,0,0,0,0,0,
A0.5555555555,0,8888888888,0,5555555555,0,0,0.0,
B0,3478548451,0,6521451548,0,6521451548,0,3478548451,0,0,
£3.236926885,0,4786286704,0,5688888888,0,4786286704,0,236926885/

END y
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SUBROUTINE SMALLG (XE,TH,SMK,LK)
DIMENSION XE(4,3),SMK(20,20)
COMMON/TRANF/A(2U,208)

DIMENSICHN AT(20,20),TEMP(20,20)

CALL
N=4d

CALL
CALL
CALL
CALL
CALL

ASTAR(XE)

INTG (XE,TH,SMK,N,LK) |
TRANS (20,20,20,20,20,20,A,AT) y
MATMUL (20,20,20,20,20,20,20,20,29,AT,SMK, TEMP) :
MATHUL (20,20,20%,20,20,20,20,20,20,TEMP,A,SMK)
TSLANT (SMK)

RETURN

END

SUBRQUTINE GEOM (X,Y,P)
DIMENSION P(2,20)
D0 10 I=1,2
0O 10 J=1,20
16 pP(I,J)=n,0

C %%k % % & & X %

X2=X%xX

DW/DXI NOW
\

Y2=YxY

X3=Xx%3

Y3=Yxx3
P(1,10)=1,0
P(1,12)=Y
PC(1,13)=2,%X%
PC1o15)=2xX%Y
P(1,16)= Y2
PC1,17)=3xX%xx2
PC(1,19)=3.xX2xY

PC(1,20)=Y3

Chxxkkkx ki

OW/DETA NOW }

P(2,11)=1,
P(2,12)=X
P(2,14)=2,%xY
P(2,15)=X2

P(2,18)=3,xY2
P(2,19)=X3

P(2,16)=2.AXKY §
i
\

P(2,20)=3,%xXxY2
RETURN

END
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SUBRQUTINE INTG(XE,TH,SMK,N,LK)
DIMENSTION AJPT(23,2),AJS(20,2)
DIMENSION SMK(20,29),SMT(20,20),S8TS(2,2),P(2,20),AJP(2,249)
COMMON/GAUSS/CORD(5,5) ,WEIGHT(5,5)
COMMON/JAC/ZAJ(2,2)
COMMON/STORE/SIGMA1(4,4,100),SIGMA2(4,4,100) ,SIGMA3(4,4,100)
DIMENSION XE(4,3)
DO 10 I=1,29 :
DO 10 J=1,20 ;
10 SMK(I,J)=0,0
DC 20 I=1,N
ETA=CORDC(I,N)
WGHTI=WFIGHT(I,N)
DO 20 J=1{,N
XI=CORD(J,N)
AGHTJ=WEIGHT(J,N)
FACT=WGHTIxWGHTJ
SX:SIGHAI(I,J,LK)
SY=SIGMA2(I,J,LK)
SXY=SIGNA3(IIJ'LK)
STS(1,1)=8X
STS(2,2)=8Y
STS(1,2)=8XY
STS(2,1)=8XY
CHaxxx INNER PRODUCT OF THE GEOMETRIC STIFFNESS MATRIX IS
Crxkx INHERE IT IS PTxJ=1T*xSTSxJ=1%xP
CALL JACOBI (XE,XI,ETA)
DET=AJ(1,1)*AJ(2,2)=AJ(1,2)%AJ(2,1)
Crxx INVERT JACOBIAN MATRIX kxkkkkkx
TEMP=AJ(1,1)
AJ(1,1)=AJ(2,2)
AJ(2,2)=TEMP
AJ(1,2)==AJ(1,2)
AJ(2,1)==AJ(2,1)
DO 50 Ip=1,2
DO S@ Jgp=1,2
58 AJ(IP,JP)=AJ(IP,JP)/DET \
Chrakhkark J=1 1S COMUTED AND READYXx%xx%xx%
CALL GEOM (XI,ETA,P)
CALL MATMUL (2,2,2,20,2,201,2,2,20,AJ,P,AJP)
CALL TRANS(2,20,20,2,2,208,AJP,AJPT)
CALL MATMUL (20,2,2,2,20,2,218,2,2,AJPT,STS,AJS)
CALL MATMUL (29,2,2,20,20,20,20,2,20,AJS,AJP,SMT)
G x & % ok ko ok ok % ok ok INNER PRODUCT READY
DO 40 1I=1,20
DO 40 JJ=1,20
40 SMK(II,JJ)=SMK(II,JJ)+SMT(II,JJ)xFACT*DET*TH
280 CONTINUE
RETURN
END
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SURRQUTTINE EIGEN
COMMON/KINT/NBAND,NDIS,NDEG
READ QU,Nth \

FORMAT (4F20.1)

READ 10,HNDEG

FORMAT (1615)

PRINT 2a,W,DNW

PRINT 1@ ,NDEG .
EPS=1,0

CALL ROOT(W,DW,EPS)

PRINT 1¢0,W

FORMAT (//,10X," EIGEN VALUE IS =',E20,7/)
CALL VECT(W)

RETURN

END

SUBROUTINE ROOT(W,DW,EPS)
NPATH=1

A=D (W)

DWW=W+DW

B=D(DWK)

IF(AxB) 6,10,7

W=W+DW

A=R

GO TC (8,6),NPATH
DW=DW/2,0

NPATH=2

IF(DW=EPS)9,9,8

GO T0 11

PRINT 100,A,B8,W,DW
FORMAT ( /,SXp ' A= ! ’Ezu.7, ! B= .,E20.71 ' WS "520070
ZE20,77)

CONTINUE

RETURN

END

FUNCTION D(W)
COMMCN/ASTIF/AA(500,70),DD(500,1)

LEVEL 2, AA,DD

DIMENSION BB(79)
COMMON/INTGR/NPART,NPOIN, NBOUN, NELEM,NFREE,NMAX, NBW, NNODE
COMMON/KINT/NBAND,NORD,NDEG

REWIND 2

REWIND 3

READ (2) ((AA(I,J),Jd=1,NBW),I=1,NORD)

DO 1@ I=1,NORD

READ (3) (BB(J),J=1,NBW)

DO 190 J=1,NBW

AA(T,J)= AACI,J)+WaBB(J)

CALL HFDET(AA,NMAX,NBAND,NORD,NBW,DET)
PRINT 180,HW,DET

FORMAT (/,15X,'W=',E20,7,10X,'DET=',E20,7)
D=NET

RETURN

END
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SUBROUTINE HFDET(A,NMAX,NBAND,NN,MM,DET)
DIMENSIQON A(509,70),C(175)
LEVEL 2, A

H=d

DET=1.0

NN+

ERR=ABS(A(N,1))
IF(ERR,LT.1,0€=12) GO TO 640,
DET=DETxA(N,1)
DET=PET/ABS(DET)
IF(N=NNY15Q,300,150
CONTINUE

DO 200 K=2,MM

C(K)=A(N,K)

AN, K)=A(N,K)/ZA(N,1)

DO 260 L=2,MM

I=N+L=1
IF(NN=1)260,240,240

J=0

DO 259 K=L,MM

J=J+1
ACT,J)=ACI,Jd)=C(LIXA(N,K)
CONTINUE

GO TO 109

CONTINUE

GO TO 500

DET=0,0

RETURN

END
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SUBRCUTTIHNE VECT (W)
COMMON/ZASTIF/BIGK(503,70),V(563,1)
LEVEL 2, BIGK,V
COMMON/THNTGR/NPART,NPOIN,NBOUN, NELEM, NFREE , NMAX, NBW, NNODE
COMMON/KINT/NBAND, NORD,NDEG
DIMENSION BB(78)
REWIND 2
NORDER = NORD I
READ (2) ((BIGK(I,J),J =1,NBW),I=1,NORDER)
REWIND 3
DO { I=1,NORD
READ (3) (BB(J),J=1,NBW)
DG 1 J=1,NBW
BIGK(I,J)= BIGK(I,J)+BB(J)xW
DO 33 I=1,NMAX
V(I,1)=q,.0 a
I1J=NDEG L
DO 40 J=1,NBW
IJI=TJ=NBW+J
IF(IJJLLE.O) GO TO 50
IBU=NBW=J+1
V(IJJ,1)==BIGK(IJJ, IBW)
BIGK(IJJ,INW)=0,0
CONTINUE
IF((IJ+J=1).GT.,NORD) GO TO 40
V(IJ+J=1,1)==BIGK(IJ,J)
BIGK(IJ,J)=0,0
BIGK(IJ,1)=1,0
V(IJ,1)=1,9
CALL HFBRAND(NMAX,NBAND,BIGK,V,NORD,NBW)
PRINT 100, (V(I,1),I=1,NORD)
FORMAT (5X,'EIGEN VECTOR = UNNORMALIZED '/(6E16.77))
VMAX=ABS(V(1,1))
DO 60 I=1,NORD
VVH=ABS(V(I, 1))
IF(VVM,GT.VMAX) VMAX=VVM
CONTINUE
DO 7@ I=1,NORD
V(I,1)=v(I,1)/VMAX
PRINT 200, (V(I,1),1=1,NORD)
FORMAT(5X,'"EIGEN VECTOR = NORMALISED',/,(6E16.77))
RETURN
END



