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PROGRAM NVNL
A FINITE ELEMENT COMPUTER PROGRAM FOR
EQUATIONS OF VISCOUS INCOMPR

o o o o0 o0

PARAMETER (MXPOIV=2000,
PARAMETER (MXNEQ=2*MXPO

IMPLICIT REAL*8(A-H,0-Z)
DIMENSION COORD(MXPO
DIMENSION UVEL(MXPOIV), VV!
DIMENSION SYSK(MXNEQ,
DIMENSION SOL(MXNEQ), DSOL(}\
DIMENSION ACHECK(MXPOIP,
CHARACTER*20 INPUT, OUTPUT

INTEGER INTMAT(MXELE,6)

10 WRITE(6,20)
20 FORMAT(, PLEASE ENTER
READ(S,(A),ERR=10) INPUT |
OPEN(UNIT=7, FILE=INPUT, STA us-'our ERR=10)
30  WRITE(6,40)

: WMWW 81173

READ(S, '(A), ERR- OUTPUT

TR TSN AN a e

READ TFTLE OF COMPUTATION:

READ(7,*) NLINES
DO 50 ILINE=1,NLINES
READ(7,1) TEXT

1 FORMAT(20A4)

50 CONTINUE

READ INPUT DATA

READ(7,1) TEXT



READ(7,*) NPOIP, NELEM, NITER, TOL
IF(NPOIP.GT.MXPOIP) WRITE(6,60) NPOIP

60 FORMAT(/,' PLEASE INCREASE THE PARAMETER MXPOIP TO',I5)
IF(NPOIP.GT.MXPOIP) STOP
IF(NELEM.GT.MXELE) WRITE(6,70) NELEM

70 FORMAT(/, PLEASE INCREASE THE PARAMETER MXELE TO',15)
IF(NELEM.GT.MXELE) STOP

READ FLUID PROPERTIES

READ(7,1) TEXT
READ(7,*) DEN, VIS

READ NODAL COORDINATES, BOU}

READ(7,1) TEXT
DO 90 IP=1,NPOIP
READ(7,*) 1, IBCU(I), IBCV(1), IRC
. (COORD(LK), K=id)!
IF(L.NE.IP) WRITE(6,80) IP
80 FORMAT(, NODENO., 15,"
IF(ILNE.IP) STOP
90 CONTINUE

READ ELEMENT NODAL CO!

READ(7,1) TEXT
DO 110 IE=I,NELEM
READ(7,*) I, (INTMAT(LJ),
IF(LNE.IE) WRITE(6,120) IE =
120 FORMAT(,' ELEMENT N
IF(LNE.IE) STOP
110 CONTINUE

°“‘“"°“ﬁ‘l:d“ﬂ”%”ﬂ“ﬂ NINYINT

NPOIV = NPOIP

ﬂW’]ﬂ\iﬂ‘ifu UNIAINYAY

DO 130K~
ACHECK(IJ.K) =0.

130 CONTINUE
DO 200 IE=NELEM, 1 -1
11 = INTMAT(IE, 1)
11 =INTMAT(IE,2)
KK = INTMAT(IE,3)
ACHECK(JJ,KK,2) = ACHECK(JJ,KK,2) + 1.
ACHECK(KK,JJ,2) = ACHECK(KK,JJ,2) + 1.
IF(ACHECK(JJ,KK,1).EQ.1.) GO TO 140
ACHECK(JJ,KK,1) = 1.



150

170

180

190
200

ACHECK(KK,JJ,1) = 1.

NPOIV = NPOIV + 1

INTMAT(IE,4) = NPOIV

NUMBER(JJ,KK) = NPOIV

NUMBER(KK,JJ) = NPOIV

COORD(NPOIV, 1) = (COORD(JJ, 1)+COORD(KK, 1))/2.
COORD(NPOIV,2) = (COORD(JJ,2+COORD(KK,2))/2.
IF(IBCU(JJ).EQ.1.AND.IBCU(KK).EQ.1) IBCU(NPOIV) = 1.
IF(IBCV(JJ).EQ.1.AND.IBCV(KK).EQ.1) IBCV(NPOIV) = 1.
GO TO 150

CONTINUE

INTMAT(IE,4) = NUMBER(JJ,KK)
CONTINUE

ACHECK(KK,I1,2) = ACHECK (KK, I1
IF(ACHECK(ILKK,1).EQ.1.) GO
ACHECK(ILKK,1) = 1.
ACHECK(KK,IL1) = 1.
NPOIV = NPOIV + 1
INTMAT(IE,5) = NPOIV
NUMBER(ILKK) = NPOIV
NUMBER(KK,IT) = NPOIV
COORD(NPOIV, 1) = (COORD(I
COORD(NPOIV,2) = (COORD(II,21+C;
IFIBCU(I1).EQ.1.AND.IBCU(KK).
IF(IBCV(11).EQ.1.AND.IBCV(KK).EQ.1)
GOTO 170

CONTINUE

INTMAT(IE,5) = NUMBER
CONTINUE -
ACHECK(ILJJ,2) = ACHECK(
ACHECK(JJ,11,2) = ACHECK(J
IF(ACHECK(ILJJ,1).EQ.1.) GO TC 180
ACHECK(ILJJ, 1) =1.

"I +1.
i

:E.i*ffi“;::::ﬂuﬁl’JVIEWl?WEﬂﬂﬁ

INTMAT(IE,6) -

W?Wﬁmmm UNIAINYAY

POIV 1) = (COORD(11,1)+COORD(JJ,
COORD(NPOIVJ) (COORD(I1,2+COORD(JJ,2))/2.
IF(IBCU(II).EQ.1.AND.IBCU(JJ).EQ.1) IBCU(NPOIV) = 1.
IF(IBCV(II).EQ.1.AND.IBCV(JJ).EQ.1) IBCV(NPOIV) = 1.
GO TO 190
CONTINUE
INTMATC(IE,6) = NUMBER(ILJJ)

CONTINUE
CONTINUE
DO 210 I=1,NPOIP
DO 210 J=1,NPOIP

97



IF(ACHECK(1,J,2).LT.2.) GO TO 210
NUM = NUMBER(1,J)
IBCU(NUM) =0.
IBCV(NUM) =0.
210 CONTINUE

IF(NPOIV.GT.MXPOIV) WRITE(6,220) NPOIV
220 FORMATY(/,' PLEASE INCREASE THE PARAMETER MXPOIV TO',I5)
IF(NPOIV.GT.MXPOIV) STOP

* )

DO 240 I=1,NPOIV

SOL(I) = UVEL(I)

SOL(I+NPOIV) = VVEL(I)
240 CONTINUE

DO 250 I=1,NPOIP

SOL(I+NPOIV+NPOIV) = PRES(I)
250 CONTINUE

NEQ = 2*NPOIV + NPOIP

ENTER ITERATION LOOP *
LS - . d 4
Y

DO 380 ITER=1,NITER ;
c ' Tl

L ¥ |
(o] RESET THE SYSTEM EQUATIONS

c ‘a W
mee@ U INYUNINYINT
SYSR(1) =0.

260 CONTINUE U p
DO 270J=1 ' oy U
“FRAININUURIINYIA Y
SYSK() = 0. S ' ' ’ '

270 CONTINUE

(e
WRITE(6,280) ITER

280 FORMAT(, 3X, ' * PERFORMING COMPUTATION AT ITERATION NUMBER,

. 116, )

c

C  ESTABLISH ELEMENT MATRICES AND ASSEMBLE ELEMENT EQUATIONS

c
WRITE(6,290)

290 FORMAT(/,' *** ESTABLISHING ELEMENT MATRICES AND',



¥ * ASSEMBLING ELEMENT EQUATIONS *** )
CALL TRI(NPOIV, NELEM, DEN, VIS, COORD,

* INTMAT, SYSK, SYSR, SOL, MXPOIV,

* MXELE, MXNEQ )

(o] APPLY BOUNDARY CONDITIONS OF NODAL VELOCITIES AND PRESSURE

WRITE(6,300)

300 FORMAT(, *** APPLYING BOUNDARY CONDITIONS OF NODAL',
. ' INCREMENTS **+ )

CALL APPLYBC(NPOIV, NEQ, 1BCU, IBCV, IBCP

. SYSK, SYSR, MXPOIV, )

C SOLVE A SET OF SIMULTANEOUS

WRITE(6,310)
310 FORMAT(, ***SOLVINGA S
. ' NODAL INCREMENTS **
WRITE(6,320) NEQ
320 FORMAT(5X,( TOTAL OF, I5, EQUATIONS TQ BE
CALL GAUSS(NEQ, SYSK, SYSR, DSO ! EQ

CHECK FOR CONVERGENCE

uP=o.

DOWN =0.

DO 330 1=1,NEQ

ERROR = DSOL())

UP = UP + ABS(ERROR)

VALUE = SOL(]) =

DOWN = DOWN + ABS(VAL
330 CONTINUE

RATIO = UP*100/DOWN

WRITE(6,340) RATIO

e W“f:;ﬁﬂﬂ ’ﬁ“‘ﬂﬂ‘m WYNT

IF(RATIO.GT. TOL) TO 360

m@ﬁa}mmwm’s NYINE

WRITE(G.JSO)
350 FORMAT(/, 3X, " *** SOLUTION CONVERGED WITHIN SPECIFIED',
* ‘TOLERANCE ***,//)
GO TO 400
360 CONTINUE

C UPDATE NODAL SOLUTIONS

DO 370 I=1,NEQ
SOL(1) = SOL() + DSOL(1)



370 CONTINUE
380 CONTINUE
SOLUTION NOT CONVERGED WITHIN THE SPECIFIED TOLERANCE
WRITE(6,390)
390 FORMAT(/, 3X, "' 2?2 SOLUTION NOT CONVERGED WITHIN'
. ' SPECIFIED TOLERANCE 7?7, //)
(0]
400 CONTINUE
C
(] PRINT OUT SOLUTIONS OF NODAL VELO
C
WRITE(8,410)
410 FORMAT(2X, 'NODE, 6X, 'U-VELOC
L 8X, 'PRESSURE'
ROUND-OFF SOLUTION VALUES FQ
C
ROFF = 1.E-6
DO 420 1EQ=1,NEQ
VALUE = SOL(IEQ)
IF(ABS(VALUE).LT.ROFF) SO
420 CONTINUE
(&5
DO 440 1P=1,NPOIP
IEQU = IP
IEQV =NPOIV +IP
IEQP=2*NPOIV +IP |
WRITE(8,430) IP, SOL(IEQ *: ‘:
430 FORMAT(I6, 3E16.7)
440 CONTINUE
C
STOP
. ﬂﬂﬂ?ﬂﬂﬂiﬂﬂﬂﬂﬁ
mamawmumwmaa
o SYSK, SYSR, MXPOIV, MXNEQ )
€:
C APPLY BOUNDARY CONDITIONS FOR NODAL VELOCITIES AND PRESSURES
€ WITH CONDITION CODES OF
C 0 =FREE TO CHANGE (TO BE COMPUTED)
c 1 =FIXED AS SPECIFIED
o]
IMPLICIT REAL*8 (A-H,0-2)
DIMENSION SYSK(MXNEQ,MXNEQ), SYSR(MXNEQ)
C

INTEGER IBCU(MXPOIV), IBCV(MXPOIV), IBCP(MXPOIV)

100



110

120

210

220

APPLY BOUNDARY CONDITIONS FOR U-VELOCITIES

IEQI =1

IEQ2 = NPOIV

DO 100 IEQ=IEQ1,IEQ2

IEQU =1EQ
IF(IBCU(IEQU).EQ.0) GO TO 100

DO 110 IR=1,NEQ
IF(IR.EQ.IEQ) GO TO 110
SYSK(IR,IEQ) = 0.
CONTINUE

DO 120 IC=1,NEQ
SYSK(IEQ,IC) =0.
CONTINUE
SYSK(IEQ,IEQ) = 1.
SYSR(UIEQ) =0.

CONTINUE

APPLY BOUNDARY CONDITI

IEQ1 =NPOIV +1
IEQ2 = 2*NPOIV
D0 200 IEQ=IEQ1,IEQ2
IEQV = IEQ - NPOIV
IF(IBCV(IEQV).EQ.0)

DO 210 IR=I,NEQ
IF(IR.EQ.IEQ) GO TO 210
SYSK(IR,IEQ) =0.

mm.,mﬂUEl’J‘VIEWﬁW 81173

SYSK(IEQ,IC) = 0

W’]ﬂ\‘iﬂ‘im UN1INYAY

APPLY BOUNDARY CONDITIONS FOR PRESSURES

IEQI = 2*NPOIV + 1
IEQ2 = NEQ

DO 300 IEQ=IEQI,IEQ2
IEQP = IEQ - 2*NPOIV
IF(BCP(IEQP).EQ.0) GO TO 300
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C
DO 310 IR=1,NEQ
IF(IR.EQ.IEQ) GO TO 310
SYSK(IR,IEQ) = 0.
310 CONTINUE
c
DO 320 IC=1,NEQ
SYSK(IEQ,IC) = 0.
320 CONTINUE
SYSK(EQ,IEQ) = 1.
SYSR(IEQ) = 0.
o
300 CONTINUE
€
RETURN
END
c
C
c
SUBROUTINE ASSMBLE( IE,
.
o
C  ASSEMBLE ELEMENT EQUA
c
IMPLICIT REAL*8 (A-H,0-Z)
DIMENSION AKELE(1S,15), RELE(15) f{
DIMENSION SYSK(MXNEQ,MXNEQ), svsn MXNEQ)
c
INTEGER INTMAT(MXELE,6)
G W
C  ASSEMBLING SYSTEM STIFFNES
c 1l
C  CONTRIBUTION OF COEFFICIEN ASSOCIATED WITH U & V VELOCITIES
c
o ﬂumwmw e1N?
DO 100 J=1,6
= INTMAT(IE,I)
RN TN INAE
KK = NPOIV +11
LL=NPOIV +JJ
SYSK(ILJJ) = SYSK(ILJJ) + AKELE(L,J)
SYSK(ILLL) = SYSK(I LL) + AKELE(L,L)
SYSK(KK,JJ) = SYSK(KK,JJ) + AKELE(K,J)
SYSK(KK,LL) = SYSK(KK,LL) + AKELE(K,L)
100 CONTINUE
C
C  CONTRIBUTION OF COEFFICIENTS ASSOCIATED WITH PRESSURE
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0O 0O 6 60 O

300

Wmquawﬂwaﬂ

DO 200 I=1,6

DO 200 J=1,3

11 = INTMAT(IE,])
J1=INTMAT(IE,))
K=1+6
L=J+12

KK =NPOIV +1I
LL =2*NPOIV +JJ
SYSK(ILLL) = SYSK(ILLL) + AKELE(I,L)
SYSK(KK,LL) = SYSK(KK,LL) + AKELE(K,L)
SYSK(LL,II) = SYSK(LL,II) + AKELE(L,I)
SYSK(LL,KK) = SYSK(LL,KK) + AKELE(L,
CONTINUE

ASSEMBLING SYSTEM LOAD VE!
CONTRIBUTION OF VALUES

DO 300 I=1,6

11 = INTMAT(E,I)
K=I+6

KK =NPOIV +1I
SYSR(II) = SYSR(1II) + RELE(I)
SYSR(KK) = SYSR(KK) + RELE(K) ;
CONTINUE

DO 400 1=1,3

11 = INTMAT(E,])
K =1+12 v
KK =2*NPOIV +1I 'fl
SYSR(KK) = SYSR(KK) + RELE(K
CONTINUE

- ﬂuU’JVIEWI‘iWEI’lﬂ’i

END

SUBROUT[NE GAUSS(N, A, B, X, MXNEQ)

IMPLICIT REAL*8 (A-H,0-Z)

DIMENSION A(MXNEQ,MXNEQ), B(MXNEQ), X(MXNEQ)
PERFORM SCALING

CALL SCALE(N, A, B, MXNEQ)

FORWARD ELIMINATION
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C  PERFORM ACCORDING TO ORDER OF 'PRIME' FROM 1 TO N-1
c
DO 100 IP=1,N-1
C  PERFORM PARTIAL PIVOTING
(o]
CALL PIVOT(N, A, B, MXNEQ, IP)
(o
C  LOOP OVER EACH EQUATION STARTING FROM THE ONE THAT CORRESPONDS
C  WITH THE ORDER OF 'PRIME' PLUS ONE
c
DO 200 IE=IP+I,N
RATIO = A(IE,IP)/A(IP,IP)
COMPUTE NEW COEFFICIENTS OF
C
DO 300 IC=IP+I,N
A(IE,IC) = A(IE,IC) - RATIO*A(IP,]
300 CONTINUE
B(IE) = B(IE) - RATIO*B(IP)
200 CONTINUE
(o
C  SET COEFFICIENTS ON LOW
€
DO 400 IE=IP+I,N
A(IE,IP) =0.
400 CONTINUE
100 CONTINUE
C e
C  BACKSUBSTITUTION '+ =
7o F_
C  COMPUTE SOLUTION OF I;' AST EQU
c
X(N) =B(N)/A(N,N)
; wﬁmmumw El’]ﬂ‘i
THEN COMP
SUM SUM + A(IE,IC)*X(IC)
600 CONTINUE
X(IE) = (BUIE) - SUM)/A(IE,IE)
500 CONTINUE
RETURN
END
c
C
€

SUBROUTINE PIVOT(N, A, B, MXNEQ, IP)
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10

20

IMPLICIT REAL*8 (A-H,0-Z)
DIMENSION A(MXNEQ,MXNEQ), BIMXNEQ)

PERFORM PARTIAL PIVOTING

JP=1pP
BIG = ABS(A(IP,IP))
DO 10 I=IP+1,N
AMAX = ABS(A(1,IP))
IF(AMAX.GT.BIG) THEN
BIG = AMAX

P =1

ENDIF

CONTINUE
IF(JP.NE.IP) THEN
DO 20 J=IPN

DUMY =A(P,)
A(JP,J) = A(IP,))
A(IP,J) = DUMY
CONTINUE

DUMY =B(JP)

B(JP) = B(IP)

B(IP) = DUMY

ENDIF

RETURN

END

20

30

SUBROUTINE SCALE(N, NLO)
IMPLICIT REAL*8 (A-H,0-.
DIMENSION A(MXNEQ,MXI

20). B(N
5Q), B

5y

PERFORM SCALING:

s F’TUEJ’JVIW]?WEﬂﬂ‘i

BIG = ABS(A(IEJ))

wmmnimumwmaa

(AMA‘.GT \BIG) BIG=

DO 30 IC=IN

A(IE|IC) = A(IEIC)/BIG
CONTINUE

B(IE) = B(IE)/BIG
CONTINUE

RETURN

END
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5

106

SUBROUTINE TRI( NPOIV, NELEM, DEN, VIS, COORD,
INTMAT, SYSK, SYSR, SOL, MXPOIV,
MXELE, MXNEQ )

ESTABLISH ALL ELEMENT MATRICES AND ASSEMBLE THEM TO FORM
UP SYSTEM EQUATIONS

IMPLICIT REAL*8 (A-H,0-2)
DIMENSION COORD(MXPOIV,2), SYSK(MXNEQ,MXNEQ)
DIMENSION SYSR(MXNEQ), SOL(MXNEQ)
DIMENSION B(3), C(3)

DIMENSION UELE(6), VELE(6), PELE(

DIMENSION SXX(6,6), SXY(6,6
DIMENSION AKX(6,6,6), AKY(6
DIMENSION GXX(6,6), GYY(6,6), A
DIMENSION FX(6), FY(6), F
DIMENSION AKELE(15,15), REL!

INTEGER INTMAT(MXELE,6)
COMPUTE KINEMATIC VISCOSITY
ANEW = VIS/DEN '

LOOP OVER THE NUMBER OF ELEMENTS . '/ =

DO 500 IE=INELEM = " _
™ Y

|7

FIND ELEMENT LOCAL COO ': ATES , n'J‘j
W i

=INTMAT(E,1)

:‘W‘Jﬂﬂﬂ’l"ﬂﬁlﬂﬁﬂﬁ]’lﬂ‘i

LL = INTMAT(IE, 4)

WWNF]TEUMH’]’W]H']MI

XGl = COORD(H,])
XG2 =COORD(J,1)
XG3 = COORD(KK,1)
YG1 =COORD(IL,2)
YG2 =COORD(JJ,2)
YG3 = COORD(KK,2)
AREA=0.5*(XG2*(YG3-YG1) + XG1*(YG2-YG3) + XG3*(YGI1-YG2))
IF(AREA.LE.0.) WRITE(6,5) IE
FORMAT(/,’ !!! ERROR !!! ELEMENT NO.', I5,
"HAS NEGATIVE OR ZERO AREA ", /,



10

20

30

* --- CHECK F.E. MODEL FOR NODAL COORDINATES',
* AND ELEMENT NODAL CONNECTIONS ---' )
IF(AREA.LE.0.) STOP

B(1)=YG2-YG3
B(2)=YG3 - YGI
B(3)=YGI - YG2
C(1) = XG3 - XG2
C(2) = XG1 - XG3
C(3)=XG2 - XGl

SET UP [MXX] MATRIX

DO 101=1,3
DO 10J=1,3
AMXX(L)) = B(l)‘B(J)MJAREA
CONTINUE
DO201=13
DO 20 J=4,6
K=J3
AMXX(LJ) = B()*(B(1)+B(2)}+
AMXX(,) = AMXX(1,])
CONTINUE

AMXX(4,4) = 2.4(B(2)*B(2)+B(2)*B(3
AMXX(5,5) = 2.4(B(1)*B(1)+B(1)*
AMXX(6,6) = 2.4(B(2)*B(2}+B(2)*B(1)+1 ¢
AMXX(4,5) = (2.*B(1)*B(2)+B(1)*B(3)+B(2)*B(:
AMXX(5,4) = AMXX(4,5)
AMXX(4,6) = (2.*B(1)*B(3)+
AMXX(6,4) = AMXX(4,6) = =
AMXX(5,6) = (2.*B(2)*B(3)*B(1.
AMXX(6,5) = AMXX(5,6)

SETUP [MYY] MATRIX

s ﬂ‘IJEJ’J‘VIEI'Vl‘ﬁWEJ’]ﬂ‘E

DO 30J=1,3

Wﬂm“\iﬂ‘im UNIINYA Y

DO 40 1-4 6

K=J3

AMYY(L)) = C(D*(C(N+CHCE)-C(K))/3/AREA

AMYY(J,D) = AMYY(L))

CONTINUE

AMYY(4,4) = 2.4(C(2)*C(2)+C(2)*C3+C(3)*C(3))/3/AREA
AMYY(5,5) = 2.4(C(1)*C(1+C(1)*CBHC(3)*C(3))/3/AREA
AMYY(6,6) = 2.*(C(2)*C(2+C(2)*C(1)+C(1)*C(1))/3JAREA
AMYY(4,5) = (2.*C(1)*C(+C(1)*C3HC(2)*C(3)+C(3)*C(3))/3/AREA
AMYY(5,4) = AMYY(4,5)
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70

80

AMYY(4,6) = (2.*C(1)*CBHC(1)*C(2)+C(2)*C(R)+C(2)*C(2))/3/AREA
AMYY(6,4) = AMYY(4,6)
AMYY(5,6) = (2.*C(2)*C3)+C(1)*CRH+C(2)*C(1)+C(1)*C(1))/3./AREA
AMYY(6,5) = AMYY(5,6)

SETUP [MYX] MATRIX

DO 50 I=1,3

DO 50 J=1,3

AMYX(1,J) = B(I)*C(J)/4/AREA

CONTINUE

DO 60 I=1,3

DO 60 J=4,6

K=1J3 "

AMYX(1,3) = BO)*(C(1)+C@HCE)-C

AMYX(,1) = C(D*(B(1)+B(2)}+B

CONTINUE

AMYX(4,4) = (2.*B(2)*C(2)+B(2)*
/AREA ;

AMYX(4,5) = (2.*B(2)*C(1)+B(2)*C(3)

AMYX(4,6) = (2.*B(3)*C(1)+B@)*C(2)+

AMYX(5,4) = (2.*B(1)*C(2+B(1)*C

AMYX(5,5) = (2.*B(1)*C(1)+B(1
/AREA

AMYX(5,6) = (2.*B(3)*C(2)+B(3)*C

AMYX(6,4) = (2.*B(1)*C3)+B(1)*C(2)+B2)*

AMYX(6,5) = (2.*B(2)*CO)+B2)*C(1}+B(1)*C3):

AMYX(6,6) = (2.*B(1)*C(1)+B(1)*C()+B(2)*C fi'.:_ Bl
/AREA =

SETUP [MXY] MATRIX *

DO 70 I=1,6
DO 70 J=1,6

‘“’”““"'“‘ﬁ‘UEJ’JVIEJW]?WEJ']ﬂ‘ﬁ
“W"“\Nﬁ%"f URAINYNAY

DO 80

DO 80 .l-l 6

SXX(1,J) = 2.*ANEW*AMXX(L,J) + ANEW*AMYY(1,J))
CONTINUE

DO 90 I=1,6
DO 90 J=1,6
SXY(1,J) = ANEW*AMXY(L,J))
CONTINUE

DO 100 I=1,6
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110

120

130

DO 100 J=1,6
SYX(1,J) = ANEW*AMYX(1,J)
CONTINUE

DO 110 I=1,6

DO 110J=1,6

SYY(1,J) = ANEW*AMXX(L,J) + 2.*ANEW*AMYY(1,J)
CONTINUE

SETUP [HX] AND [HXT] MATRICES

DO 1201=1,3

DO 120J=1,3

HX(L,J) = B(1)/6/DEN
CONTINUE

HX(4,1) = B(2)/6./DEN + B(3

)/6.
HX(4,2) = B(2)/6./DEN + n(s)/
HX(4,3) = B(2)/3./DEN + B(3)/6./D!
HX(5,1) = BG3)3/DEN + B(1

HX(5,2) = B(3)/6./DEN + B(1)/6./D!
HX(5,3) = B(3)/6./DEN + B(1
HX(6,1) = B(1)/6./DEN + B(2)/3./D
HX(6,2) = B(1)/3./DEN + B(2)/6.
HX(6,3) = B(1)/6./DEN + B(2)/6./DEN
DO 130 I=1,3

DO 130J=1,6
HXT(1LJ) = HX(,1)
CONTINUE

SETUP [HY] AND [

DO 140 1=1,3
DO 140 J=13
HY(1,J) = C(I)/6/DEN '3

=me SULANYNTNYINT

HY(@4,2)= C(2)I6JD“ +C(3)/3./DEN

TR S U INYIA Y

HY(S.‘- C(3)/6./DEN + C(1)/6./DEN
HY(5,3) = C(3)/6./DEN + C(1)/3./DEN
HY(6,1) = C(1)/6./DEN + C(2)/3./DEN
HY(6,2) = C(1)/3./DEN + C(2)/6/DEN

~ HY(6,3) = C(1)/6./DEN + C(2)/6./DEN

150

DO 150 I=1,3

DO 150 J=1,6
HYT(LJ) =HY(,D
CONTINUE

SET UP [AKX-1] MATRIX
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FAC = B(1)/360.

I=]

AKX(1,1,1) = 30.*FAC
AKX(1,2,]) = 15.*FAC
AKX(1,3,]) = 15.*FAC
AKX(1,4,]) = 12.*FAC
AKX(1,5,1) = 24.*FAC
AKX(1,6,1) =24.*FAC
AKX(2,1,1) = 15.*FAC
AKX(2,2,1) =30.*FAC
AKX(2,3,1) = 15.*FAC
AKX(2,4,1) = 24.*FAC
AKX(2,5,]) = 12.*FAC
AKX(2,6,) =24.*FAC
AKX(@,1,1) = 15.*FAC
AKX(3,2,]) = I5.*FAC
AKX(3,3,1) =30.*FAC
AKX(3,4,]) =24.*FAC
AKX(3,5,]) = 24.*FAC
AKX(3,6,]) = 12.*FAC
AKX(4,1,]) = 12.*FAC
AKX(4,2,) =24.*FAC
AKX(4,3,]) =24.*FAC
AKX(4,4,]) =32.*FAC
AKX(4,5,]) = 16.*FAC
AKX(4,6,) = 16.*FAC
AKX(5,1,]) = 24.*FAC
AKX(5,2,) = 12.*FAC
AKX(5,3,1) =24.*FAC
AKX(5,4,]) = 16.*FAC
AKX(5,5,]) = 32.*FAC
AKX(5,6,]) = 16.*FAC
AKX(6,1,1) = 24.*FAC

:.Zi:::i:f:IﬂUEl’leiW g1N73

AKX(6,4,) = 16. ‘FA

L AINTUNNIINYIAY

SET UP [AKY-]] MATRIX

FAC = C(1)/360.

1=1

AKY(L,1,]) =30.*FAC
AKY(1,2,]) = I5.*FAC
AKY(1,3,]) = I5.*FAC
AKY(1,4,]) = 12.*FAC
AKY(1,5,1) =24.*FAC
AKY(1,6,]) = 24.*°FAC
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AKY(2,1,1) = 15.*FAC
AKY(2,2,]) = 30.*FAC
AKY(2,3,]) = 15.*FAC
AKY(2,4,]) =24.*FAC
AKY(2,5,) = 12.*FAC
AKY(2,6,]) = 24.*FAC
AKY(3,1,1) = 15.*FAC
AKY(3,2,) = 15.*FAC
AKY(3,3,) = 30.*FAC
AKY(3,4,]) = 24.*FAC
AKY(3,5,1) = 24.*FAC
AKY(3,6,) = 12.*FAC
AKY(4,1,) = 12.*FAC
AKY(4,2,]) = 24.*FAC
AKY(4,3,]) = 24.*FAC
AKY(4,4,]) =32.*FAC
AKY(4,5,1) = 16.*FAC
AKY(4,6,1) = 16.*FAC
AKY(5,1,1) = 24.*FAC
AKY(5,2,]) = 12.*FAC
AKY(5,3,) = 24.*FAC
AKY(5,4,) = 16.*FAC
AKY(5,5,]) = 32.*FAC
AKY(5,6,) = 16.*FAC
AKY(6,1,1) = 24.*FAC
AKY(6,2,]) = 24.*FAC
AKY(6,3,)) = lZ.‘FAC
AKY(6,4,]) = 16.*FAC
AKY(6,5,1) = 16.*FAC
AKY(6,6,1) = 32.*FAC

SET UP [AKX-2] MATRIX

FAC = B(2)/360.

s mﬂ‘lJEl'JYIEWliWEﬂﬂ‘i

AKX(1,2,]) = 15. ‘FA

WA aNN TN IR INYAY

AKX(1 q) =24.*FAC
AKX(1,6,]) = 24.*FAC
AKX(2,1,1) = 15.*FAC
AKX(2,2,]) = 30.*FAC
AKX(2,3,]) = 15.*FAC
AKX(2,4,]) = 24.*FAC
AKX(2,5,1) = 12.*FAC
AKX(2,6,1) = 24.*FAC
AKX(3,1,) = 15.*FAC
AKX(3,2,]) = 15.*FAC
AKX(3,3,1) =30.*FAC
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AKX(3,4,]) =24.*FAC
AKX(3,5,1) = 24.*FAC
AKX(3,6,]) = 12.*FAC
AKX(4,1,]) = 12.*FAC
AKX(4,2,]) =24.*FAC
AKX(4,3,) = 24.*FAC
AKX(4,4,]) = 32.*FAC
AKX(4,5,]) = 16.*FAC
AKX(4,6,]) = 16.*FAC
AKX(5,1,]) = 24.*FAC
AKX(5,2,]) = 12.*FAC
AKX(5,3,) = 24.*FAC
AKX(5,4,]) = 16.*FAC
AKX(5,5,]) = 32.*FAC
AKX(5,6,1) = 16.*FAC
AKX(6,1,1) = 24.*FAC
AKX(6,2,) = 24.*FAC
AKX(6,3,]) = 12.*FAC
AKX(6,4,]) = 16.*FAC
AKX(6,5,]) = 16.*FAC
AKX(6,6,) = 32.*FAC

SET UP [AKY-2] MATRIX

FAC = C(2)/360.

1=2

AKY(1,1,)) = 30.*FAC
AKY(1,2,1) = 15.*FAC
AKY(1,3,)) = 15.4FAC
AKY(1,4,1) = 124FAC
AKY(1,5,1) = 24.*FAC
AKY(1,6,1) = 24 *FAC
AKY(2,1]) = 15.*FAC
AKY(2.2,1) = 30.FAC
AKY(23,)) = 15.
AKY(2,4,)) = z4.m
AKY(2,5]) = 12.*F.
AKY(2,6,1) = 24.*F.
AKY(3,1.1)
AKY(21) = 15.*FA
AKY(33,]) = 30.FAC
AKY(3,4]) = 24.°FAC
AKY(3,5,)) = 24.*FAC
AKY(3,6,) = 12.*FAC
AKY(4,1,) = 12.*FAC
AKY(4.2,1) = 24*FAC
AKY(43,1) = 24.*FAC
AKY(4,4,1) = 32.*FAC
AKY(4,5,)) = 16.*FAC
AKY(4,6,)) = 16*FAC

¥

UHANYNINYINS

AaANTNNINYAE
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AKY(5,1,]) =24.*FAC
AKY(5,2,) = 12.*FAC
AKY(5,3,]) = 24.*FAC
AKY(5,4,) = 16.*FAC
AKY(5,5,]) = 32.*FAC
AKY(5,6,]) = 16.*FAC
AKY(6,1,]) = 24.*FAC
AKY(6,2,]) =24.*FAC
AKY(6,3,)) = 12.*FAC
AKY(6,4,]) = 16.*FAC
AKY(6,5,]) = 16.*FAC
AKY(6,6,)) = 32.*FAC

SET UP [AKX-3] MATRIX

FAC =B(3)/360.

1=3

AKX(1,1,]) = 30.*FAC
AKX(1,2,]) = 15.*FAC
AKX(1,3,) = 15.*FAC
AKX(1,4]) = 12.*FAC
AKX(1,5,]) = 24.*FAC
AKX(1,6,1) = 24.*FAC
AKX(2,1,]) = 15.*FAC
AKX(2,2,1) = 30.FAC
AKX(2,3,]) = 15.*FAC
AKX(2,4,]) = 24.*FAC
AKX(2,5,]) = 12.*FAC
AKX(2,6,]) = 24.*FAC
AKX(G,L]) = 15.*FAC
AKX(.2,) = 15.*FAC
AKX(3,3,]) = 30.*FAC
AKX(3,4,) = 24.*FAC
AKX(3,5,) = 24.*FAC

:‘Zﬁi"?ii::::ﬂ U3y El"/l‘ﬁ‘w AN

AKX(4,2,]) =24. ‘FA

AW AN IO umwmaa

AKX(4,4) =16.*FAC

AKX(4,6,]) = 16.*FAC
AKX(5,1,]) = 24.*FAC
AKX(5,2,]) = 12.*FAC
AKX(5,3,]) = 24.*FAC
AKX(5,4,]) = 16.*FAC
AKX(5,5,1) = 32.*FAC
AKX(5,6,1) = 16.*FAC
AKX(6,1,]) = 24.*FAC
AKX(6,2,]) = 24.*FAC
AKX(6,3,]) = 12.*FAC
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AKX(6,4,]) = 16.*FAC
AKX(6,5,]) = 16.*FAC
AKX(6,6,1) =32.*FAC

SET UP [AKY-3] MATRIX

FAC = C(3)/360.

1=3

AKY(1,1,]) = 30.*FAC
AKY(1,2,]) = 15.*FAC
AKY(1,3,]) = 15.*FAC
AKY(1,4,]) = 12.*FAC
AKY(1,5,1) = 24.*FAC
AKY(1,6,1) = 24.*FAC
AKY(2,1,1) = 15.*FAC
AKY(2,2,]) = 30.*FAC
AKY(2,3,]) = 15.*FAC
AKY(2,4,1) = 24.*FAC
AKY(2,5,]) = 12.*FAC
AKY(2,6,]) = 24.*FAC
AKY(3,1,1) = 15.*FAC
AKY(3,2,]) = 15.*FAC
AKY(3,3,1) = 30.*FAC
AKY(3,4,1) =24.*FAC
AKY(3,5,1) = 24.¥FAC
AKY(3,6,1) = 12.*FAC
AKY(4,1,) = 12.*FAC
AKY(4.2,]) = 24 *FAC
AKY(4,3,]) = 24 *FAC
AKY(4,4,1) = 32.*FAC
AKY(4,5,]) = 16.*FAC
AKY(4,6,1) = 16.*FAC
AKY(5,1,1) = 24.*FAC
AKY(5,2,]) = 12.*FAC ¢ F-" QS

=B U INYNTINYINT
AKY(54,1) = 16.*

AKY(5,5,]) = 32.*FAl

AWIAINTUNAIINYA Y

AKY(62,)) = 24*FAC
AKY(6,3,]) = 12.*FAC
AKY(6,4,]) = 16.*FAC
AKY(6,5,]) = 16.FAC
AKY(6,6,]) = 32.*FAC

SET UP [AKX-4] MATRIX

FACI = B(2)/630.
FAC2 = B(3)/630.
1=4
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AKX(1,1,1) = 42.*FAC1+42.*FAC2
AKX(1,2,) = 21.*FAC1+42.*FAC2
AKX(1,3,1) = 42.*FAC1+21.*FAC2
AKX(1,4,1) = 28.*FAC1+28.*FAC2
AKX(1,5,) = 56.*FAC1+28.*FAC2
AKX(1,6,I) = 28.*FAC1+56.*FAC2
AKX(2,1,1) = 21.*FAC1+42.*FAC2
AKX(2,2,]) = 42.*FAC1+126.*FAC2
AKX(2,3,) = 42.*FAC1+42.*FAC2
AKX(2,4,]) = 56.*FAC1+84.*FAC2
AKX(2,5,1) = 28.*FAC1+28.*FAC2
AKX(2,6,1) = 28.*FAC1+84.*FAC2
AKX(3,1,1) = 42.*FAC1+21.*FAC2
AKX(3,2,]) = 42.*FAC1+42.*FAC2

AKX(3,3,]) = 126.*FAC l+42.‘FACi
AKX(3,4,1) = 84.*FAC1+56.*F Al
AKX(3,5,1) = 84.*FAC1+28.*F.
AKX(3,6,) = 28.*FAC1+28.*FAC2
AKX(4,1,]) = 28.*FAC1+28.*

AKX(4.2,]) = 56.FACI1+84.4FAC2 4 j
AKX(4,3,]) = 84.*FACI+56.*F.
AKX(4,4,]) = 96.*FAC1+96.*FAC2
AKX(4,5,]) = 48.*FAC1+32.°FA
AKX(4,6,]) = 32.4FAC1+48.*FAC2
AKX(5,1,]) = 56.FAC1+428.*FAC2
AKX(5.2,]) = 28.*FACI+28.*FAC2
AKX(53,]) = 84.*FAC1+28.°FAC2
AKX(5,4,]) = 48.*FAC1+432.°FAC2
AKX(5,5.1) = 96.FACI+32.F C21
P O T T o Ty . . e ——
AKX(6,1,1) = 28.*FAC1+56 SFAC2

AKX(6,2,]) = 28.*FAC1+84.°F. ’:
AKX(6:3.) = 28.*FACI428.5FAC:
AKX(6:41) = 32.°FACI+a8.FAC2 € s

= fS ANUNTNYINT
“TRTAINIUURIINYIAY

FACI £(2)/630.

FAC2 = C(3)/630.

1=4

AKY(1,1,1) = 42.*FAC1+42.*FAC2
AKY(1,2,]) = 21.*FAC1+42.*FAC2
AKY(1,3,]) = 42.*FAC1+21.*FAC2
AKY(1,4,1) = 28.*FAC1+28.*FAC2
AKY(1,5,1) = 56.FAC1+28.*FAC2
AKY(1,6,1) = 28.*FACI1+56.*FAC2
AKY(2,1,1) = 21.*FACI+42.*FAC2
AKY(2,2,]) = 42.*FAC1+126.*FAC2



AKY(2,3,) = 42.*FAC1+42.*FAC2
AKY(2,4,]) = 56.*FAC1+84.*FAC2
AKY(2,5,1) = 28.*FAC1+28.*FAC2
AKY(2,6,1) = 28.*FAC1+84.*FAC2
AKY(3,1,) = 42.*FACI+21.*FAC2
AKY(3,2,) = 42.*FACI1+42.*FAC2
AKY(3,3,) = 126.*FAC1+42.*FAC2
AKY(3,4,]) = 84.*FACI1+56.*FAC2
AKY(3,5,]) = 84.*FAC1+28.*FAC2
AKY(3,6,1) = 28.*FAC1+28.*FAC2
AKY(4,1,) = 28.*FAC1+28.*FAC2
AKY(4,2,]) = 56.*FAC1+84.*FAC2
AKY(4,3,]) = 84.*FACI1+56.*FAC2
AKY(4,4,]) =96.*FAC1+96.*FAC2

AKY(4.5.I)-48.'FACI+32.‘FAV .
AKY(4,6,]) = 32.FAC1+48.*FA!
AKY(5,1,]) = 56.FAC1+28.*FA!

AKY(5,2,]) = 28.*FAC1+28.*FAC2
AKY(5,3,]) = 84.*FAC1+28.*F.
AKY(5,4,]) =48 *FACI1+32.*FAC2
AKY(5,5,]) = 96.*FAC1+32.*F.
AKY(5,6,) = 32.*FACI1+32.*FAC2
AKY(6,1,1) = 28.*FAC1+56.*FA
AKY(6,2,) = 28.*FACI1+84.*FAC2
AKY(6,3,]) = 28.*FAC1+28.*FAC2
AKY(6,4,1) = 32.*FAC1+48.*FAC2
AKY(6,5,]) = 32.*FAC1+32.*FAC2
AKY(6,6,1) = 32.*FAC1+96.*FAC2

SET UP [AKX-5] MATRIX |
FACI = B(1)/630.

FAC2 = B(3)/630.
=5

AKX(1,3,) = 42.‘FAmH2.‘FAC2 ‘.

RRAHINIUNRIANYIA Y

AKX(l,q) =28.*FACI+84.*FAC2
AKX(2,1,1) = 21.*FAC1+42.*FAC2
AKX(2,2,) = 42.*FAC1+42.*FAC2
AKX(2,3,1) =42.*FAC1+21.*FAC2
AKX(2,4,]) = 56.*FAC1+28.*FAC2
AKX(2,5,1) = 28.*FAC1+28.*FAC2
AKX(2,6,1) = 28.*FAC1+56.*FAC2
AKX(3,1,1) =42.*FAC1+42.*FAC2
AKX(3,2,1) = 42.*FAC1+21.*FAC2
AKX(3,3,) = 126.*FAC1+42.*FAC2
AKX(3,4,1) = 84.*FAC1+28.*FAC2

@848 91091 SWHN S
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AKX(3,5,1) = 84.*FACI1+56.*FAC2
AKX(3,6,1) = 28.*FAC1+28.*FAC2
AKX(4,1,1) =28.*FACI1+28.*FAC2
AKX(4,2,]) = 56.*FAC1+28.*FAC2
AKX(4,3,]) = 84.*FAC1+28.*FAC2
AKX(4,4,]) = 96.*FAC1+32.*FAC2
AKX(4,5,]) =48.*FACI+32.*FAC2
AKX(4,6,1) = 32.*FACI+32.*FAC2
AKX(5,1,]) = 56.*FAC1+84.*FAC2
AKX(5,2,]) = 28.*FAC1+28.*FAC2
AKX(5,3,1) = 84.*FAC1+56.*FAC2
AKX(5,4,1) = 48.*FAC1+32.*FAC2
AKX(5,5,1) = 96.*FAC1+96.*FAC2
AKX(5,6,1) = 32.*FAC1+48.*FAC2

AKX(6,1,)) = 28.‘FACI+84.‘FA(C:2/.
AKX(6,2,]) = 28.*FACI+56.*FA
AKX(6,3,]) = 28.*FACI1+28.*FA

AKX(6,4,]) = 32.*FACI+32.*FAC2

AKX(6,5,1) = 32.*FACI+48.*F
AKX(6,6,1) =32.*FACI+96.*FAC2

SET UP [AKY-5] MATRIX

FACI = C(1)/630.
FAC2 = C(3)/630.
1=5

AKY(1,1,1) = 42.*FACI+126.*FAC2
AKY(1,2,]) = 21.*FAC1+42.*FAC2
AKY(1,3]) = 42.*FACI+42 *FAE?
AKY(1,4,]) = 28.*FACI+28 FFAD2 e
AKY(1,5.]) = 56.°FAC1+84.FAC2
AKY(1,6]) = 28.*FACI484.FAC2
AKY(2,1,1) = 21.*FAC1+42.F A 3
AKYQ2.) = 429FACI+429FAC2 ©

R I R ERNE

syraigedl STIETLATEL TTE __
SRAIFANIUNAINYINY .

AKY(3,3,]) = 126.FACI+42.4FAC2
AKY(3.,4,]) = 84 FACI428.*FAC2
AKYG,5,]) = 84.FACI+56.°FAC2
AKY(3,6,]) = 28.*FACI+28.FAC2
AKY(4,1,]) = 28.*FAC1428.°FAC2
AKY(4,2,]) = 56.°FACI+28.*FAC2
AKY(43,]) = 84.FACI +28.FAC2
AKY(4,4,]) = 96.FACI+32.FAC2
AKY(4,5,]) = 48.°FACI+32.*FAC2
AKY(4,6,]) = 32.°FACI+32.*FAC2
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AKY(5,1,]) = 56.*FAC1+84.*FAC2
AKY(5,2,]) = 28.*FACI1+28.*FAC2
AKY(5,3,]) = 84.*FACI1+56.*FAC2
AKY(5,4,]) = 48.*FACI1+32.*FAC2
AKY(5,5,1) = 96.*FAC1+96.*FAC2
AKY(5,6,1) = 32.*FAC1+48.*FAC2
AKY(6,1,1) = 28.*FAC1+84.*FAC2
AKY(6,2,]) = 28.*FAC1+56.*FAC2
AKY(6,3,]) = 28.*FAC1+28.*FAC2
AKY(6,4,1) = 32.*FACI1+32.*FAC2
AKY(6,5,1) = 32.*FAC1+48.*FAC2
AKY(6,6,1) = 32.*FACI+96.*FAC2

SET UP [AKX-6] MATRIX

FACI = B(1)/630.

FAC2 = B(2)/630.

1=6

AKX(1,1,1) = 42.°FACI1+126.*
AKX(1,2,]) = 42.°FAC1+42.*FAC2
AKX(1,3,1) = 21 *FAC1+42.%F
AKX(1,4,]) = 28.*FAC1+28.°FAC2
AKX(1,5,1) = 28.*FACI+84.*FA
AKX(1,6,]) = 56.*FAC1+84.*FAC2
AKX(2,1,]) = 42.*FAC1+42.°FAC2
AKX(2,2,]) = 126.*FAC1+42.5FAC2
AKX(23,]) = 42.*FAC1421.°FAC2
AKX(2,4,]) = 84,*FAC1+428.°FAC2
AKX(2,5,1) = 28.*FACI+28,*FAC2 -
AKX(2,6.1) = 84.°FAC1+56.3
AKX(,1,I) = 21.*FAC1+42." VL )
AKX(3,2,]) = 42.*FACI+21.*F. H
AKX(3,3,]) = 42.°FACI+42.*FA
AKX(4) = 56.FAC1+28.°FAC2 g

pe el ANYNTNYINT

AKX(4,1,1) = 28. ‘FA 28.*FAC2

ZERIERN I NN INYa Y

(4,,‘) =96.*FACI+32.*FAC2
AKX(4,5,]) = 32.*FACI1+32.*FAC2
AKX(4,6,]) = 48.*FAC1+32.*°FAC2
AKX(5,1,1) = 28.*FACI+84.*FAC2
AKX(5,2,1) = 28.*FACI+28.*FAC2
AKX(5,3,1) = 28.*FAC1+56.*FAC2
AKX(5,4,]) = 32.*FACI+32.*FAC2
AKX(5,5,1) = 32.*FAC1+96.*FAC2
AKX(5,6,1) = 32.*FAC1+48.*FAC2
AKX(6,1,1) = 56.*FAC1+84.*FAC2
AKX(6,2,]) = 84.*FACI+56.*FAC2



AKX(6,3,]) = 28.*FAC1+28.*FAC2
AKX(6,4,]) = 48.*FAC1+32.*FAC2
AKX(6,5,1) = 32.*FAC1+48.*FAC2
AKX(6,6,]) = 96.*FAC1+96.*FAC2

SET UP [AKY-6] MATRIX

FACI = C(1)/630.

FAC2 = C(2)/630.

1=6

AKY(1,1,1) = 42.*FACI+126.*FAC2
AKY(1,2,]) = 42.4FAC1+42.*FAC2
AKY(1,3,]) = 21 *FACI+42.*FAC2
AKY(1,4,]) = 28.*FAC1+28.*FAC2
AKY(1,5,]) = 28.*FACI+84.*FAC2 :
AKY(1,6,1) = 56.*FAC1+84.4FA
AKY(2,1,]) = 42.*FAC1+42.*FA
AKY(2,2,]) = 126 *FAC1+42.*FAC2
AKY(2,3,]) = 42.*FAC1421.*
AKY(2,4,]) = 84.*FAC1428.*FAC2
AKY(2,5,]) = 28.*FAC1+28.%F
AKY(2,6,]) = 84.#FACI1+56.*FAC2
AKY(3,1,]) = 21.*FAC1+42.°FA
AKY(3,2,]) = 42.*FACI+21.*FAC2
AKY(3,3,]) = 42.*FAC1+42.*FAC2
AKY(3,4,]) = 56 *FAC1+28.*FAC2
AKY(3,5,]) = 28.*FAC1+56.*FAC2
AKY(3,6,]) = 28.FAC1428.*FAC2
AKY(4,1,]) = 28.*FAC1+28.*FAC
AKY(4.2,]) = 84 *FACI1+28*FA
AKY(4,3,1) = 56 *FAC1+28 %
AKY(4,4]) = 96 *FACI+32.*F
AKY(4,5,]) = 32.4FACI+32.*F
AKY(4,6,]) = 48.*FACI+32.4FAC2 £

X

|
i. : J.IJ

e ng1818] 191271 TWH NS

AKY(5,3,)) = 28.‘Fm| +56.*FAC2 ‘.

AN IMNNIANYIA Y

AKY(SB,D) = 32.4FACI+48."FAC2
AKY(6,1,]) = 56.*FACI+84.*FAC2
AKY(6,2,]) = 84.*FAC1+56.*FAC2
AKY(63,]) = 28.FACI+28.*FAC2
AKY(6,4,]) = 48 *FACI+32.*FAC2
AKY(6,5,]) = 32.*FACI+48.*FAC2
AKY(6,6,]) = 96.*FACI+96.*FAC2

EXTRACT ELEMENT NODAL U, V, P

UELE(1) = SOL(II)
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UELE(2) = SOL(JJ)

UELE(3) = SOL(KK)

UELE(4) = SOL(LL)

UELE(5) = SOL(MM)

UELE(6) = SOL(NN)

VELE(1) = SOL(II+NPOIV)
VELE(2) = SOL(JJ+NPOIV)
VELE(3) = SOL(KK+NPOIV)
VELE(4) = SOL(LL+NPOIV)
VELE(5) = SOL(MM+NPOIV)
VELE(6) = SOL(NN+NPOIV)
PELE(1) = SOL(II+NPOIV+NPOIV)
PELE(2) = SOL(JJ+NPOIV+NPOIV)
PELE(3) = SOL(KK+NPOIV+NPOIV)

C SET UP [GX], [GY], [ALX], [AL’

DO 1601=1,6
DO 160 J=1,6
GXX(1,3) = 0.
GYY(1,) =0.
ALX(1,)) =0.
ALY(L) =0.
DO 170K=1,6
GXX(1J) = GXX(1LJ) + AKX(LLK)*

. AKY(LK.))*VELE(K)
GYY(1,) = GYY(1L) + AKY(LLK)*VELE(K) + AKW(EK$)* VELEG
. AKX(LK.J)*UELE(K) LM
ALX(L)) = ALX(L)) + AKX(L1K)* SR
ALY(L)) = ALY(L)) + AKY( :fl"m— .,‘;’: -

170 CONTINUE 1)
GXX(1,J) = GXX(L)) + SXX(1,3) I I
GYY(1J) = GYY(L,) + SYY(L)) -
ALX(1,J) = ALX(1,J) + SXY(1,J) "'

. :z:‘:.w"'?""ﬁ“‘iféﬁl’WIEWlﬁWEJ’]ﬂ‘J
”‘ﬁwaﬁ‘ﬁﬁm‘ﬁmwmaﬂ

DO 180 %
DO 190 J-|.6
AKELE(I ,J )=GXX(L,))
AKELE(1+6,J+6) = GYY(L,J)
AKELE( ,J+6) = ALY(L,))
AKELE(1+6,] ) = ALX(LJ)
190 CONTINUE
DO 200 J=1,3
AKELE(I ,J+12) =-1.*HX(L)
AKELE(1+6,J+12) = -1.*HY (1))
200 CONTINUE

i¥



180

220

230
210

250

260

270

240

290

300

CONTINUE

DO 2101=1,3

DO 220 J=1,6

AKELE(I+12,J ) = HXT(LJ))
AKELE(I+12,J46) = HYT(L,J)
CONTINUE

DO 230 J=1,3
AKELE(I+12,J+12) = 0.
CONTINUE

CONTINUE

COMPUTE [FX] MATRIX

DO 240 I=1,6
SUMKX =0.
SUMKY =0.
SUMHX =0.
SUMSXX =0.
SUMSXY =0.
DO 250 J=1,6
DO 250 K=1,6
SUMKX = SUMKX + AKX(I,J,K)*
SUMKY =SUMKY + AKY(1,),
CONTINUE

DO 260 J=1,3

SUMHX = SUMHX + HX(L,J)*PELE())
CONTINUE

DO 270 J=1,6

SUMSXX = SUMSXX + SKX(1)*
SUMSXY = SUMSXY + SX
CONTINUE V;‘
FX(I) = SUMKX + SUMKY - 'J
CONTINUE

m”“""f‘?ﬂﬁl’il"flﬁlﬂ‘iﬂﬁl’lﬂ'ﬁ

DO 280 1=1,6

S‘:mwmﬂmumwmaﬂ

sumsvx -0.

SUMSYY =0.

DO 290 J-1,6

DO 290 K=1,6

SUMKX = SUMKX + AKX(1,J,K)*UELE()*VELE(K)
SUMKY =SUMKY + AKY(L,J,K)*VELE()*VELE(K)
CONTINUE

DO 300 J=1,3

SUMHY = SUMHY + HY(1,J)*PELE()

CONTINUE
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310

280

330
320

340

350

DO 310J=1,6

SUMSYX = SUMSYX + SYX(I,J)*UELE(J)

SUMSYY =SUMSYY + SYY(I,J)*VELE())

CONTINUE

FY(I) = SUMKX + SUMKY - SUMHY + SUMSYX + SUMSYY
CONTINUE

COMPUTE [FI] MATRIX

DO 3201=1,3
FI(1)=0.

DO 330J=1,6
FI(1) = FI(1) + HXT(1J)*UELE() + HYT(L3)*V! '
CONTINUE
CONTINUE

THUS THE RESIDUAL VECTOR ON'

DO 340 I=1,6

RELE(I ) =-1.*FX(I)
RELE(I+6) =-1.*FY(I)
CONTINUE

DO 3501=1,3
RELE(1+12) = -1.*FI(I)
CONTINUE

ASSEMBLE THESE ELEMENT MATRICES TO FOR

CALL ASSMBLE(IE, INTMA
NPOIV, M EQ ML)

CONTINUE

RETURN

=" AUEINENINGINS
AU INYAE
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