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ANOANNANNN AAANAANANND NONNNNNNAN NAAANANNANN NANNANONNAA

ATANAKA
Two=DIMENSIONAL ANALYSIS PROGRAM BY FINITE ELEMENT METHOD
AL0.  +A50 = KO 70 BUSTU NAME

Np = SO-SETTENSUU

NE = SO-ELEMENTSUU

Ny = SO=UNITSUU

Ps = HEIMENO-RYOKy+HIZUHI NO KUBESTU o-leuMl-l-o-RvoKu
T = BANKOO

Nop = DANSE1 PATTERNSUU

1sPy = SETTENLZYOTAI

NUE = KAKU UNIT NO ELEMENTSUU

NJO! = JOINT.TABLE SAKUSE! ERIA

NUNJO = JDINTTABLE SAKUSE] ERIA

NFIx = UNIT NI FUKUMARERU KOTE! SETTEN TABLE ERIA
KJol = UNlT NI FUKUMARERU KOTE! SETTEN TABLE ERIA
NFJO] = UNIT NI FUKUMARERy KOTE! SETTEM

NFJol = UNIT NI.FUKUMARERD KOTE! SETTEN TABLE ERIA
NwJol = KAKU SETTEN GA ZOXySHITEIRUD

NwJO = RAKU SETTEN GA' ZOKUSHITEIRU UNIT BANGOTABLE

NCLS = KAKU SETTEN GA 20KusITEIRU -
NCLS = KAKU SETTEN GA ZOKUSHITEIRU UNIT BANGOTABLE
JTBL = CLASS BUNRUITABLE

ITBL = CLASS BUNRUITABLE

LuN = KAKU UNIT NO KAZYUSUU,

INOP = KAKU ELEMENT NO PATERNBANGO

M1 = ELEMENT BANGQ

Ml = ELEMENT NO liJyX YO-so

MJ = ELEMENT NO l,JsK YO=-50

Mg = ELEMENT NO I1JiK YO-S0

GAMMA = HIZYU
EE = YOUNG KEISU
V = POISPN Hi
X = X-7AHYO TI
Y = Y=ZAHYD TI .
NFXY = KOTE|.ROALER SETTENBANGO
XD = 2AHYOTI NO WARKJERIA OYOBI XAJYU YOMIXOMI ER}A
YD = 2AHYOTI NO WARK<ERIA QYOBI KAJYU YOMIXOMI ERIA
NTBL = SETTEN ZYOTA] TABLE
NWAT » KYOKAl ZYOKEN SYORi TABLE

NWAT = KAKU UNIT NO 21YUDOSUU

NAPAR = KYDKAl SYOrlI GONO INDEX Suu

NNPAR = KYOKAl SYORI GONO {NDEX Suu

PE = KAXU PATERN NO YOUNGKEISUU+POISONH] sHIZYU
Py = KAKU PATERN NO YOUNGKEISUU*POISONHI«HIZYU
PG = KAKU PATERN NO YOUNGKEISUUsPOISONH] «HIZYU
ALP = Hl SENKEI KYOKUSEN DATA

NEE ® KAKU SETTEN NO KESTUGO ELEMENT- BANGo TABLE
NEw = NEE SAKUSE] NOTAMENO WARK ERIA

INO = WARK ERIA

10-

20-

30=-

. o




ARA

99

800

NFXY1l = KOTE] SETTEN SUU

NFXY2 = KOTEl SETTEN SuUU

NFXY3 = XOTEl SETTEN Suv

DIMENS ION ISPU(aoo).Nusrls)-NJol(15).nouo<15.30)
"NFIX(15'25)|KJ0|(li)cNFJol(li)leJo(3DD).NCLS(300‘#)nITBL(15|QJ
DIMENSION LUNCLE5) ¢ ENOP(500) + IW0(3) WNEE(300,12) «NEW (500)

*GAMMA (500) EE ¢500) +V(500) s X(500) 1Y (500) +NMAT (15}

#vJTBL(15+120) +NTABL (4+2) JNWAT (300,2) «NAPAR (60) +NNPAR(60)
DIMENSION MFXY(300)+XD¢300) +YD{300) +pE (159 +PV(15)1PG(15) s

LALP (20+20) yM1(500) 4M1¢500) yMJI(500) 44K (500)

DOUBLE PRECISION A10+A204A304A40,A50
INTEGER PS+OWPCYCLOPT1
READ(40:99)A101A20,A30:1A40,A50

PARAMATER READ

FORMAT (5A8)

READ(40,100) NP'NE!NU'PS‘T!NOPl]SW!\MCYCL|PCYCL‘OPT1|LINE‘EDF5
WRITE(50+800) NPINEsNUPS T NOP
FORMAT(1H0|3HNP'!]5!3X|3HNE-ll5|3X!3HNU"l503X‘3HFS=|l5

" 12X+ 2HT=F10+0+3X 1 4HNOP=115)

100

900

901

920

N

801
iol

50
102
10
802

51
12

o

FORMAT (415,F10,04615+F10.0)
IF(NP.LE.300) GO TO 900
111=1
Go TO 999
{F(NS.LE-500) GO TO 901
1=
Go 10 999 .
}F(Ng-LE-15) GO To 902 S ..
1= :

Go TO 999

READ(404101INFXY1 NFXY24NFXY3

REWIND 81

WRITE(50+801)NFXY1 «NFXY21NFXY3

FORMAT (1HO+6HNFXY1=41343X 4 6HNFXY2=113 43X+ 6HNFXY3=,13)

FORMAT (313) ) ..

DO 50 I=1.NP Co [ . . .
IsPU(1)=1 . N . A .
IF (NFXY1)1049+10 P

FORMAT(2014)

READC404¢102) (MFXY(I)41=1(NFXYL)

WRITE(50:802) (MFXY(1)el=1.NFXY1) -

FORMAT(2X122H* KOTEl SETTEN BANGO -.2o|A) :

Do 51 1=1.NFXYL . Con e
NN=MEXY (1) . . .
1SPUCNN)Y =8

CONTINUE

IF(NFXY2)12411412

READ(404¢102) (MFXY(I)|I-1.NFXY2)

Do 52 I=14NFXY2

20-

60=

76~

&0~

90~




nno

14
804
103

54
805

3002
905
1g6

906

NN=MFXY (1)

ISPU(NN) =2 .

CONT INUE

WRITE (5043000
FORMAT C1HO (SHaw® 1 )
IF(NFXY3)13414413

READ(40,102) (MFXY(1)+1=1.NFXY32
WRITE(504803) (MFXY (1) 1=1.NFXY3)
FORMAT (2X112H* Y=-ROLLER #2014)

WRITE (5014000}

FORMAT (2X¢20H* SETTEN ZAHYO CHI %)

Do 53 l=14NFXY3
NNsMFXY (1)
ISPUCNN) =3

CONT INUE

SETTEN ZASHYO DATA READ

READ(401103) (MFXY (1) XD(1)9¥D(1) 1=l iNP)
_ WRITE(50+804) (MFXY(1)+XD(1)sYDCI) s E=liNP)

FORMAT(4(1412F8.3))
FORMAT (4(C14+2F8.3))
DO 54 I=lNP
NN=MFXY (1)
XCNNI=XDCI)
Y(NN)=YDCI)

CONT INUE

READ(40+104) (PECI) sPYCI)+PG(1) 1121 4NCP)
WRITE(50+1805) (PECI)PV(1)4PGLI)+1=14KOP)
FORMAT (2X+17H* DANSET PATARN #13(3X13F7,0)8X)

WRITE(50+3002)

FORMAT (1HO,27H* SETTEN NQO SESSYOKY UNIT )

FORMAT(3(3X3F7.0),8X)
NsyM=0

READ (401106) (NUE(CI) v I=14NU)
FORMAT (2014)

Do 58 1=14NU
NSUM=NSUM+NUECT)
{f;u;un.ie.ui) GO TO 906

Go 70 999

CONT INUE

Do 621 KK=i4NE

READ(404107) K11K24K31K41K5
NEW(K2)sNEW(K2) +1

NEW (K3)=NEW(K3) +1
NEW(K4)=NEW(K4) +1
NN1=NEW(K2)

NN2=NEW(K3)

NN3=NEW(K4)

100~

‘110~

120~

130=-

140=




[aXa¥al

3510

4001

4002
1ot

39

60

(=]

9

NEE(K2+NN1)=K1

NEE (K3 +NN2) =K1

NEE (K4 +NN3) =K1

M1(xk)=K1

MI(kK)=K2

MJ(KK) =K3

MK (KK) =K4

INOP (KK =K5
{F(O;LE-KZ.AND.KZ-LT-NP) Go To 621
Ii=

GD TO 999

:F(D-LE-K3.AND.K3-LT-HP) GO TO 621
11=5

Gp 10 999

:F(O-LE-K#-AND-K4-LT.NPJ Go TO 621
11=6

Go 70 999

CoNTINUE

WRITE(50143510) (C(NEE(L1+L2)+L2=1¢212)+L1=14NP)

FORMATC(1H +1215) .

WRITE(50+4001)
FORMATC1HOL1H® ELEMENT %)

WRITECS09107) (M1C1) oM €13 (MICIY sHKCT) v INDP (1) s 1=14NE)

WRITE(5044002)

FORMAT (1HO +24H® NUNJO AND NJOI TABLE #)
FORMAT(2014)

Do 59 I=1.NE

NNN=ENOP ()

GAMMA (1 ) =PG (NNN)

EE(1)=PE(NNN)

V(1) =PV INNNDY
CONTINUE

TABLE=~1 SARUSE!

Do 60 I=1.NU
NJOI(1)=0

IEND=0

ISTA=1

Do 61 IUNIT=1WNU

TEND=]END+RUE CIUNIT)

Do 62 11=ISTAVIEND
IF¢OLT.NJOICIUNETY) GO To 90
NUNJOCIUNIT 1) =MI(ISTA)
NUNJOCIUNIT2)=MJI(ISTA)
NUNJOCIUNIT 1 3)=MKCISTA)
NJOTCIUNIT) =3

GO T0 62

Iwo(L)=MICI])

Iwo(2)=MJ(I D)

150~

160=-

170~

180~

190~

o S




nnn

ann

65

64
61

400
500
50

-

4004

91
67
[ 1}
401

4040

1NO(3)=MK (I 1)
DO 64 IB=l:3
In=1%0C1B)
IKE=NJOI CIUNIT)
DO 65 1P=14IKE

IFCIN:EQ+NUNJOCIUNITIP)IGO TO 64

CONTINUE

IKE=IKE+L
NUNJOCTUNIT IKE) =[N
NJol CJUNIT)=IKE

CONTINUE

CONT INUE
I1STA=1STA+NUECIUNIT)
TABLE=1 OUT PUT(TEST)

Do 400 I=1.NU

WRITE(50+500) (NUNJOCT+J)+J=1+30)
WRITE(504501) (NJOI (1) ¢ I=1.NU)

FORMAT(1X11014)

FORMAT(///+1X14144/41HY)

NZeNZ+1
NWAT CINTASNE) =NZ

TABLE~2 SAKUSEI
WRITE(50+4004)

FORMAT (1HO,24H# NUNJO AND KJOI TABLE #)

DO 66 IxilsNY
Nx=0

1T=0
JEND=NJOI (1)

Do 67 J=l+JEND

[ T=aNUNJOCI s )
Ix=15PUCL )
IFCIKNE+4) GO TO 91
NXaNX+1
NFIXClLiNX) =]
NUNJO(T1J) =0

Go 7O 67

IT=1T+1
NUNJOCT « IT) =l
CONTINUE
KJOl1 (1) =1T
NFJO1 (1) =NX
DO 401 J=1sNU

WRITE(504500) (NUNJO(T+J) 1 J=l+30)

WRITE(30+501) (KJOICI) o I=L4NU)

WRITE(5044040)

FORMAT (1HO,24H#® NF]X AND NFJOI TABLE #)

- 200~

- 210-

- 220~

- 230-

- 240




nnnannn

402

4003

nnnNnnnnN

68

69

9

9
7

40
50

7

N

3
0

3
2

-

DO 402 I=1.NV
WRITE(S504500) (NFIX(1 10y +J=1125)
WRITE(50+4501) CNFJOI (1) ¢ I=14NU)

TABLE=2 OUT PUT(TEST)

TABLE-3 SAKUSEl
WRITE (50440032

FORMAT (1HO+23H#* NCLS AND NWJO TABLE *)
DO 68 I1=1.NP

NwJo(1)=0

Do 69 I=11NU

DO 69 J=l.4

1TBLCI v J)=0

Do 70 IKk=1.NU

JP=xJOI (1K)

Do 70 JK=1.JP

1 I=NUNJOCIK «JK2

IF (NWJOCI 1) NE.O) GO TO 92
NwJo(I1)=1

NCLS(11+2)=]K

Go TO 94
NwJOCE 1Y aNwJOCl 1) +1
Ikx=NwJO(I1)
NCLSCITvIKKI=1K

CONTINUE

CONTINUE

DO 403 [=1.NP

WRITE(501502) (NCLSCIvJ) 2 Julr4) sNWJOCI)
FORMAT(1X+41343X4j2)

TABLE=3 OUTPUT(TEST)

TABLE~4 SAKUSE!

Do 71 l1=L.NP
L=nwJOCT 1)

IF(L+NE.1) GO TO 71
KK=NCLSC11¢1)
ITBLCKK 1) =] TBLCKK 1) +1
KE=]TBLCKK+1)
JTBLCKKIKEY =11

CONT INUE

DO 41 Ki=l.NU
Jp=x JOI (K1)

Do 72 Ji=1+JP

1 1=nuNJotx v d1)

250~

()
260-
270~
280-

O
290- |
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76
73

152
151

72
4005

159
157

JK=NWJOCT )
IFCJKLESL1Y GO TO 72
KAT=0

KMA=0

DO 73 LP=1.JK
Kp=NCLS (I 1+LP)
1e¢k1+GT«KP) GO TO 76
IF(X1.EQ+KP) GO TO 73
KAT=1

Go TO 73

KMA=1

CONT INUE

:z(gAT-NEnlaoﬂ-KMA-NEol) Go TO 150
GO 7O 151

IFC(KAT+NE.1) GO TO 152

IC=4

}F(KMA-NE-l) GO TO 151

C=2
ITBLCKI s ICI=1TBLAKIIC)+1

KAT=(1C=1) #3041 TBL(K]141C)
JTBL(KIsKAT) =]

CONT INVE

WRITE(50+4005)

FORMAT (1HO,1TH# JTBL AND ITBL %)
WRITE(501504) (JTBL(K] 1J) +Jn1+120)
WRITE(504506) (1TBL(KI 1 d) s duled)
IF¢ki+EQ:1) GO TO 41

KKP=K[=1

DO 155 LA=3+4

KEN=1TBL (KKP¢LA)
IF(KEN:EQ+0) GO To 155
LPP=30#(LA=1)

DO 156 LB=1+KEN
KZ=LPP+LB
In=JTBL(KKP1K2)

DO 157 LC=2.3
LCN=ITBL(K1sLE)
IF(LCN/EQ.0) GO TO 157
NPA=30#(LC~1)

Do 159 LD=1.LCN

K3=NPA+LD Co : .
IFCIN.EQ«JYBL(KIK3)) GO TD 156
CONT INUE

CONT INUE

Nw=NWJOCINY

NAE=O

NAT=0

00 160 K5=1NW

HE=NCLSC¢INWKS)

_21—

300~

" 310-

" 320-

330~

340~




nnnn

160

910

156
155
41

l61

503

408
508
505

405
506

IF(MECLToKI) NAE=)
IF(ME«GT+K1) NAT=1

CONT INUE

IF(NAE,EQ.1) GO To 910
fi1=11

Go TO 999

KF=2

1E(NAT:EQs1) KF=3

TTBLCR I oKF)=ITBLAK I WKF) +1
NF=[TBL (K[ +KF)

Na4=300(KF=1) +NF
JTBL (KT 1N4a)=IN
CONT INUE
CONT INUE
CONTINUE

DO 161 NA=1.NU
NTO=0
DO 162 NB=1+4

NTO=NTO+ I TBL(NA'NB)
IF(NTO.LE+30) GO TO 161
111=12

Go TO 999

CONT INUE

TABLE=4 OUT PUT(TEST)

WRITE(504503)

FORMAT (1H1)

Dp 404 I=14NU
WRITE(501504) (JTBL (1Y 1Jx14120)
WRITE(504505)

FORMAT(1X+3014)

FORMAT (/)

D0 405 I=1.NU

WRITE(504506) CITBL(IvJ) v Jnlsd)
FORMAT(1X1414)

*axM/T READ=Llw»s

WRITE (81) AlOvA204A304A404A50

WRITE(C81) NP!NEONU!PS!I'NOP"SWI'MCYCLIPCYCL'DPTIILlNE!EDPZ
WRITE (81) (ISPUCI)In1sNpP)

WRITE (81) (X(I)+I=1sNP)

WRITE (B81) (Y(I)el=1sNP)

WRITE(BL) (NUECI)sl=1NU)

WRITE(81) NEE

Do 601 I=14NE

Li=Mi(])

L2aMi(l)

—922—

350=

= 360~

370~

= 380~

= 390«




nan

60

P

163

165

169

168
167
166

L3=MJ(1)
LasMK(])
ICon=INOPLD)
G=GAMMA (1)
E=EE(I)
Vvav(l)

WRITECB1) L1sL2sL3sL4E2VV1Gr]CON

CONTINUE

WRITE (81) C(JTBL(I11J)11=14NU) +J=14120)

WRITE (81) CUITBLCIvJ)+¢l=1,NU)vJ=144)

KYOKAIJYOKEN SHORI NO TABLE SAKUSE!

DO 163 KT=1,4
DO 163 LAA=142
NTABL (KT sLAA) =0
NTABL(2+2)==~1
NTABL(341)mel
DO 164 [I=i4NU
DD 165 JK=1.NP
DD 165 LK=1,2

NWATCJK LK) =0

120
N22=0

DO 166 JJ=lé
Nk=1TBLCI14JJ)
IF(NK+EQ:«0) GO TO 166
MM=302(JJ=1)
DO 167 KK=1uNK
LA=MM4KK
INTA=JTBLCIT LAY

NLp=ISPUCINTA)

D0 168 NE=1,2
KEaNTABL (NLP sNE)
IF(KE+EQs=1) GO TO 169
N2=NZ+}

NWAT CINTASNE) #*N2Z
NAPAR(NZ) = [NTA#10eNE
GO TO 168

Nzz=NZZ+1
NNPAR(NZZ2) = THTA*L0+NE

CONT INUE
CONTINUE
CONT INUE

IF(NFJOI(11)+ER0) GO TO
NJ=NFJOICIT)

DD 171 I=1NJ

D0 171 J=1.2

170

400~

410~

420~

430-

440




N2Z=NZ7+}

171
170

173
172

non

Nnnn

4006
507
508
509

700

200

710

3004
300

NNPARCNZZ)=NFIXC1141)210¢
HNNeNZ+1

IF(NZZ+EQ.0) GO TO 172

Do 173 I=1.N2Z

NNN=NZ+1

NA=NNPARCI) /10
NB=NNPAR(])=NA#10

NWAT (NA +NB)Y sNNN

NAPAR (NNNY=NNPAR(1)

CONTINUE

*##eM/T READ=2:13%u%
¥RITE (B1) C(NWAT(14J)+I1=14NP)J=1:2)
WRITE (81) (NAPAR(CI)vI=1450)

KYOKAIJYOKEN TABLE OUTPUT(TEST)
¥RITE(504503)
¥RITE (5014006)

FORMAT (1HO432H® NTABL « NWAT AND NAPAR TABLE #)
WRITE(504507) CCNTABLCI v J) v =122 0 [=144)

FORMAT (1X12134/)

WRITEC50+508) ((NWATCI+J)1J=142) 1 I=14NP)

FORMAT (1X1214)

WRITE(504509) (NAPARCI) + I=11NNN)

FORMAT (1X+2514)

NMATC11)=NZ#100+HZ2Z

CONT INUE

t2aM/T READ=&R®»

WRITE (81) (NMATCI)sI=1NU)
NNN=0O

READC404700) OWs (LUNCI) s i=14NU)
FORMAT(13+1514)

DO 200 [=1.NU

NN1=LUN(1) /100
NN2=LUN(1)=NN1+100
NNN=sNNN+NN1+NN2

CONT INUE

1F (NNNJEQ.0) GO TO 300

READC40,710) (MFXY (1) +XDCI)2YDCI) s [=1oNNN)
FORMAT (4¢14+2F8.3))

WRITE(5043004)

FORMAT (1HO {5He# 4 )

CONT INUE

IF(LINE/EQ:1) GO TO 5000

READ(40.:720) N1.£DP

DO 210 I=1.NOP

KK=2%]-1

450~

460=

S 470-

430-

490«

()




e e meceoyy

- 500-

720 FORMATCI5F10.:5)
N10=2#N1
READ(40,730) (XCII)+I1=14N10)
Do 211 [I=1,N1
lo=2#11-1

(‘“> ALPCITkKI=X(10)
! ALPCI1sKK+1)=X(10+1)
211 CONTINUE
730 FORMAT(5(2F8.0))

210 CONTINUE
- slp-

5000 CONTINUE .
WRITE(B1) OW'NNNy (LUNCID ¢ I=11NUD
IFCNNN.EQR0Y GO TO 310
WRITE(B1)  (MFXY(I)+I=1+NNN)
WRITE(B1)  (XDC1)+I=14NNN)
WRITEC81)  CYDCI) o Im1oNNND

310 ConTINUE ‘
IFCLINE.NE.1) WRITE(B81) N1,EDPJALP T
READ(401556) 1CYCL

556 FORMAT (15)

WRITE(A1) ICYCL
REWIND 81 ; ;

i YRITE(504503)

! WRITE(5044007)

' 4007 FORMAT (1HO14H* NMAT TABLE *) ' H
WRITE(504510) (NMATCI) ¢ 1=1,NU) Co : y

i 510 FORMAT(1X+16)

| WRITE(5014010)

4010 FORMAT(LIHL/7//7/720X413¢2Han) /20X413(2Ha4) /7/724X+18HPROGRAM (

o

530= 1
*A ) END 1////20X(13(2H%%) /20X 13(2H¥2) ) :
O WRITE(5044009)
4009 FORMAT (1H1) ‘
Go TO 1000
c ERROR MESSAGE OULT : .
119 FORMAT (10X +SHERROR+12) : : {
999 WRITE(50.119) 111 . ;
1000 570P '
END
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* %

L d

E L]

BTANAKAL
Two~DIMENSTIONAL ANALYSIS PROGRAM BY FINITE ELEMENT METHOD
COMMON /A1/ *#

NUE = KAKU UNIT NO ELEMENT SU

NMAT = KAKU UNIT NO JIYUDD SU

NWAT = KYOKA] JYOKEN SYOR] TABLE

LUNI = KAKU UNIT NO KAZU SU

ICAB = KAKU UNIT NO JIYUSETTEN SU

ICBA = KAKU UNIT NO JIYUSETTEN SU + 1

NAPAR = KYOXAI SYOR! GO NO INDEX

- 10
1TBL = CLASS BUNRu! TABLE
JTBL = CLASS BUNRUI TABLE
NEJO = ELEMENT ND [+Jik SETTEN BANGO
COMMON /AL17 =+
X = X~2AHYO
Y = Y=2AHYO
WK = ELEMENT»STIFFNESS«MATRIX
UsM = KAKU UNIT TANI NO STIFFNESSiMATRIX
TSM = USM NO WORK AREA
FOCE = KAKU UNIT TANI NO KAJUKOH .
- 20~
WFOCE = FOCE NO WORK AREA
ADEF = HEN] AND HANRYOKU
COMMON /7A21/ #»
110,12041304140,150 = XOHzOHBUTU MEISYO
NPAGE = PAGE=SU
COMMON /A3/ ##
EDP = SYUSOKUCHI
Wyl = X=HOKOH NO ZEN XAJU
¥Wy2 = Y-HOXOH NO ZEN KAJU
Np = SETTEN SU
- 30~
NE = ELEMENT 5U
NU = UNIT Su
Ps = PLANE STRESS AND STRAIN NO KUBETUY
PS=0 PLANE STRESS
pPS=l PLANE STRAIN
T = ITAATU
Oy = JITYU NO UMY
Nop = DANSE] PATTERN SU
NN = NON LINEAR DATA Su
COMMON 7A4/ =+
-  Apw

ALP = NON LINEAR DATA

KSw = STOP HANTEI

LiKO = SYUSOKU CYCLE SU

COMMON /A5/ ==

I1s] = SUB.FOW NI OITE ERROR NO BAAI NO STOP HANTEI
DRUM DIMENSION ##

DELD = ELEMENT DATA NO KAKUNO

DAPAR = NAPAR NO NAIYO O XAKUNO

DNWAT = HWAT NO NAIYO O KAKUNO

UsM2 = USMsFOCE NO NAIYO 0 KAKUNO




o

Dxy = SET
Dpp = N-1

[aXa¥elzXa

ALOAD = §

TEN ZAHYO KAKUNOH

DRDEF = ADEF NO NAIYOH KAKUNOH

CYCLE No NAIYOH KAKUNOH

ONEP = NEP NO NAIYOH O KAKUNOH -

ETTEN KAZU O KAKUNOH

COMMON /A1/ NUE(15)|NMAT(15)lNWAT(SUU 2)|LUN|(15)||CAB(15)|
* 1CBACLS5) «NAPAR(C60) « ITBL(1514) vJTBL(1204115) «NEJO(3)

COMMON _/AAL/ X(JOD)|Y(300)'WK(615).USH(GO'SD)|F0CE(60)|T5M(60|60)
* 'WFOCE(60) +ADEF (600) s [gPU(300)
COMMON /A2/7 110+120453041404+1509NPAGE

COMMON /A3/ EDP ' WW1sWW2 NP INESNUPS T 1OWsNOP NN
COMMON /ZA4/ ALP(20|20)vaw-LlKO-IswluLINE
COMMON /A5/ 11S¥I

CoMMON /A6/ lCYCL-MCYCL‘PCYCLnOPTlllPHANlNNN

COMMON /A7/ EDP
DRUM DIMENS ION oELo(aooo).nAPAntsoO).anArtsuou)
" .DxY(600).DRDEF(600)nDDD(ﬁOD)uDNEP(JﬁOO).ALOAD(éOO)

* +DLOAD

(900)

INTEGER OWPSPCYCLIOPTL
DOUBLE PRECISION 1104120413011404150

Icycl=1
Kgy=l
11swi=0
NPAGE=0
WRITE (50

+1000)

1000 FORMAT(1H1//IIIIIIII-30X.12(3H*’i)|1Hi/30x.1H1‘35Xc1H*/30x.37H*
DEFORMATION ANALYSIS #/30X.1H#,35X+1H%/30Xs3THs . . : B

1TRESS AND

2 FINITE ELEMENT METHOD
CALL DREAD

IPHAN=PCYCL+{CYCL=-1

10 CALL STIF
CALL FORW

IFCIISWI+EQ.1) STOP

CALL BACW
CALL REAC

CALL STRESS -
Icych=lCcYCL+1 o
IF(LINE.EQ.1) GO TO 20

IF(KSW.EQ.

0) GO To 10

20 WRITE(50+4010)
4010 FORMAT(1H1//7/77720X+13(2He#) /20X413(2H"%)

*B ) END
stoP
END

v//11720X413(2H"%) 720X 413 (2H) )

#/30X+1H#+135X41H# /30X 412 (3H*%#) J1H«)

/7/724X118HPROGRAM (

;

S
Y

50~

60=

70-

80~

‘90~




*

*

»

1060

1031
10

1040
90

SUBROUT INE DREAD

BTANAKA2

Two-DIMENSIONAL ANALYS!S PROGRAM.BY FINITE ELEMENT METHOD

COMMON /A1/ NUE(15) +NMATC(15) sNWAT(30042) +LUNI (152 +1CAB (15D
1CBA(15) yNAPAR(60) + 1 TBL(1544) + JTBL(120415) 1NEJO(3)

COMMON 7AAL/ xcaoo>.v<300>.wxze-a).usnceo.eOJ'Focetéo).Tsn(eo.aO)
+WFOCE (60) yADEF (600) + ] SPU (300)

CoMMON /A2/ 11041204130+ 140+ 150/NPAGE

COMMON /A3/ EDP'Hw1-ww2-NPoNEoNUcPSuTnONoNOPnNNl

COMMON /A&7 ALP(20,20) JKSWsLIKOsISWILINE

COMMON /A6/ ICYCLlMCYCL'PCYCLIOPTloIPHAN-NNN

COMMON /A7/ EDP2

DOUBLE PRECISION 1104120+1304140,150

INTEGER OW+P5+PCYCL+ OPT1 . .

DRUM DIMENSION DELD(4000).DAPAR(9DO)»DNWAT(9ODO)
'vacéoo)qDRDEF(booa-000(600).DNEPcJGOO).ALOADcsoo)
1DLOAD(900)

DIMENSION NEP(300,12)

EQUIVALENCE (USMNEP)

REWIND 81

REWIND B2
READ (B1) 1104120,130,140,150

READCB1) NPINEINUPST+NOP«ISWI sMCYCL 1PCYCLyOPTL4L INE'EDP2
READ (B1) (ISPUCI) 1=14NP)

READ (B1) (X(I)}+I=1sNP)

READ (B1) (YCI)elmleNP) . : . .

READ (81) (NuE(lJ.|-1.Nu> B

READ (B1) NEP :

DRUM WRITE DXYiXey

DRyM WRI1TE DNEP«NEP

IFCISWIZEQs1) WRITE(5041060)

FORMAT (1H1)

IF(MCYCLIEQ+O) MCYCL=10

00 10 llI=sl.NE

Ji=gsll=7

READ (81) NL1'N2'N3«N&EEViGAMMAYJCON

DRUM WRITE DELD(JT)-N1|N2cN30N405E1V|GAMHA|lCON
IFCISWIWNE.1) GO TO 10

WRITE(5041031) N1yN2«N3sN4EE«VGAMMATCON
FoRHAT(lHO.Ali.BFlO-Scls)

CONT INUE 5
READ (81) (:JTBL(J.I).I-l.Nu).J-1.120)

READ (81) (CITBLCI+J) ¢ 1%14NU) sJ=8,8)
1ECISWEINE1) GO TO 90

WRITEC5011012) (NUECI) o I=14KU)
WRITEC50+1040) CCJTAL(Je1)1=14NU) 1 J=14120)
WRITEC50+1040) CCITBLCEvJ) g 1=1NU) «J=144)
FORMAT (1H 1415)

CONTINUE

Do 20 Il=1.NU

’

10~

20~

30-

40~




i

P

20

130
1050

80
40

(tf) 150

! 100

110
3000
3010

1000

1010

a0
1011
as

110260012599

111260#][455

READ (B1) C((NWAT(IsJ)s]=1.NP)eJ=1,2)

READ €(81) (NAPAR(1)+1=14560)

DRUM WRITE DNWATC110) \NWAT-

DRUM WRITE DAPARC]I1) \NAPAR

IFCISWI.NE.1) GO TO 20

WRITE(5011050) CCNWAT(1+J)+1=1sNP) 1 J=1,2)
WRITE(5041012) (NAPAR(I)1i=1460)

CONTINUE

READ (81) (NMAT(1),1=1:NU)
IFCISWI«NEs1) GO TO 130
WRITE(5041012) (NMAT(1)vI=1+NU)
CONTINUE

FORMAT (1H04+2014)

READ (B1) OW'HNN'CLUNICI) o 1=1yNU)
IF(NNN+EQ.0) GO TO 40

READ (81) (NAPARCI)+E=1iNNN)

READ (81) (X(1)+I=1'NNN)

READ (81) (Y(I)sl=1«NNN)

Do 60 Ill=1.NKN
JT=3nlli=2

DRUM WRITE DLOADCJTY sNAPARCIITI) «XCIEI) 0¥ (CIII2

CONTINUE
CONTINUE

IF(LINE.NE.1) READ(B1) NN1,EDPALP
READ(81) ICYCL

ICyclLalcycL+1

IFCICYCLIERIL) GO TO 150

READ(81) C(ADEF(13.[=14600)

DRuM WRITE DDD+ADEF
CONTINUE

NOp2=2*NOP
IF(LINE.EG+1) GO TO 100

WRITE(50413000)

Go TO 110
WRITE(50+3010)
CONTINUE

FORMAT (1HO/38X+23H( NON LINEAR ANALYSIS )//56XeTH(KG.CM))
LINEAR ANALYSIS )//56X+TH(KG:CM))

FORMAT (1HD/38X+23H(

WRITE (5041000)
FORMAT(1HO/5X s 16Hen INPUT DATA #2)
1F(P5¢Egs1) GO TO 30

WRITE (50+1010)
FORMAT(1HO8X+15Hen PLANE STRAIN)
GO 10 35

WRITE (50.1011)
FORMAT(1HOs8X+15Ha2 PLANE STRESS)
CONTINUE

WRITE (50410200 7

50~-

60~

70=

80~

90=-

" ST




1020
1030
1001

2020
50

2030

80

120
2040

*7 wyi5//11X119HNUMBER OF UNIT
»
1012

FORMAT(1HO8X s 14Hn% THICKNESS= +F10,2)
IF (OW/EQ.1) WRITE(50,1030)
FORMAT(1HO8Xs13Hax OWN WE[GHT)
WRITE(5011001) NP «NEsNUNOP

FORMAT (1HO0/ /711X «19HNUMBER QF JOINT -c]5lli1x|19HNﬁHbER QF ELEMEN
«y15/711%19HNUMBER OF PATTERN =»

153

FORMAT (1H0,2015)

CALL PAGE

IF(LINEJE@JY) GO TO 120

IF(NOP+GT+5) NOF2a10

Do 50 I=14NN1

WRITE(50+2020) (ALPCI1J) sALP(1+J+1)4J=1,NOP2+2)
FORMAT (1H +5(2F10,513X))

CONTINUE

IF(NOP/LE+5) GO TO 70

Nop2=2#NOP

WRITE(504+2030)

FORMAT (1HO)

Do 80 I=14NN1

WRITE(5012020) CALPCIvJ) vALP(T1J+1) s JalisNOP242)
CONT INUE

CONT INUE

CONT INUE

WRITE (50+2040) EDP2

FORMAT (1HO+15HDAMP ING FACTOR=sF15:T)

RETURN

END

100~

110~

120~




a

SUBROUT INE STIF
c BTANAKA)
[+ Two-DIMENSIONAL ANALYSIS PROGRAM BY FINITE ELEMENT METHOD
COMMON /7A1/ NUE(15) +NMAT(15) sNWAT(30042) JLUNE(15) + ICAB(15) 4
. *  JCBA(15) yNAPAR(60)+ITBL(15+4)+JTBL(120415) «NEJO(3)
( } COMMON /AAL/ X(300)-Y(JUO)cHK(éné)'USM(GO'éo)-FOCE(60)|TSH(60-60)
- ® WFOGE (60) yADEF (600) + | SPU(300) .
COMMON 7A2/ 110+1204130+1400 150sNPAGE
COMMON /A3/ EDPyWW1sWW2 NP «NESNUIPS T 1OWsHOPSNNL
COMMON /A&7 ALP(20.20) «KSWsLIKOVISWIILINE - .
- a-
CoMMON /7AB/ lCYCL-HCYCL'PCYCL-OPTlvIPHAN|NNN
INTEGER OW+PSPCYCLIOPTL
DOUBLE PRECISION [10412041304140,150
DRuUM DIMENSION DELD(4000) ,pAPAR(S00) «DNWAT (9000)
*  (DXY(600) yDRDEF (600) +DDD (600) +DNEP (36003 +ALDAD(600)
*  DLOAD(900)
DIMENSION DEF(300,2)
EQUIVALENCE CADEF +DEF)
DRUM READ DXYsXsY
REWIND 82

REWIND B1
Ww1=0.
ww2=0,
icou=0
Kcous0
NEL=0
D0 180 I1=142 . I
Do 180 [2=1+NP
DEF(12411)=0,
180 CONTINUE

(") 1040 FonMAT(lHO-ZX.ZHNE|5Xn2HlE|ZXvZHJE02x-2HKE|3Xt5HGAMMA|3X'8HYOUNG'H
- # 13X+110HPOISSONS=R 14X BHYOUNG=P /)
Icoulsas
Do 10 KO=1,NU .
IFC1CYCL EQ.l.oa.oprl.Eeal) 6o To 301 .. e
€o TO 300 e : T
301 CONTINUE o
CALL PAGE o
WRITE(5041050) X0 co
WRITE(50+1040) o

1050 FORMATCLHOVSHRUNIT11342H =)

300 CoNTINUE
NEND=NUE (X0) oo .
Nw=NMAT (K0) /100 4 o
JEN=NMAT (KO} =Nw=100 . . TR
NEN=HNW+JEN L . A IR
Do 20 Ji=1.NEN ‘ L o
FOCE(J1) =0,
WFOCE(J1) =0,

20 CONTINUE




30

311

1060
310

60

50

11=k0#600=599

DRUM READ DNWATCI]) «NWAT

Do 30 K1=1+NEN

Do 30 K2=1NEN

USM(K14K2)=0.

CONTINUE

Do 40 K3=1NEND

NEL=NEL+1

JT=g#NEL=T7 . .

DRUM READ DELDCJT) yNOEL *NEJO+EE 'V 1GAMMAVICON

IFCICYCL+EQ+1+OR+OPTL1ERe1) GO TO 311

Go TO 310

CONTINUE )
WRITEC50+1060) NOEL +NEJD+GAMMASEE sV ICON

FORMATCIH +14+3X 0314 0F8+3,F10,LeF11,3,8X112) o o

CoNTINUE

I1aNEJOCL)

JJ=NEJO(2) ’
KK=NEJO(3) o
X1=x(CI1)

XJ=x(JJ)

XK=X(KK)

Yiay(ID)

YJ=Y(JJ)

YK=Y (KK)

IF(PS+EQ+1) GO TO 60
Cl=EE#(1:0=V)/((1,0+VI%(1,0-2:0%V))

C2av  7€1.0-V ) v

Go 10 50
CONTINUE

Cl=EE 7¢1.0=V . . =Y)

CONTINUE

Fi=(1,0=C2)#0.5

F2=(1.04C2)#0.:5 cL
CO=CLET/(2.0% C(XJ=XT)#YK+(XI=XK) #Y )+ (XK=XJI)#Y))
XjJ=X1=-XJ

XJIM=XJ=XK

XH1=XK=X1I

YiJ=YI=YJ

YausYJ=YK

YMI=YR=Y]

WK (Le1)=(FLaX Max HeYIMRY M) #CO

‘K(lc?)'('FZlXJHiYJH)iCO .

WK (103D s (FLaXJIMuXMI+YIHRYM])*CO . o
“K(l|4)=(-(FlllJHlYHIOCZ'XMI'YJH)lCO) ' v
WK (Le5)=CFlaxlJaxXIMey 1oy M) #CO

WK (L&) m (= CFLAXIMRY 1 J4CREXT JRYIMI4CO)

WK (202) = (XJMEXIMEF LY IMeY JH) #CO

WK(203) = (= (FlaXMIayJH4C2XIM"YMI) #CO)

50~

60=

10=-

80=

g0=-

)




70

C
4010

110
100

ao

120
150
30

WK (2+4)=(XIMRXMI+F oY JMeYM] ) #CO
WKC245)=(=(FLeX1JaYIM+C22X JM2Y] ) 2CO)
WK (2+6) ={X]IXIM+FlY [ J*YIM)#CO
WK(393)=(FlaXxMl=XMI+YM]*YM])=CO

WK (3+4)=(=F2aXMI2YM] ) #CO

WK (3+5)=(FlaxlJexMl+Y 1 J%YM])=CO

WK (316)=(=(F1#XMIaY1J+C22X] J2YMII 2CO)
WK (4 94) = (XMI%XM]+F12YM]2YM]) #CO

WK (4 15)=(=(FlaX1JayYMI+C2oxXMI*Y]J) 2CO)
WK (8 +6)=(XTJRXMI+F12Y [ JRYM] ) *CO

WE(5e5)=(FlaxlJeX] Jey[J*Y1J)#CO
WK(5+6)=(=F22X1JaY1J) %CO

WK (6H16)=(X]1JeX]J+F1aY ] JeY]J)%CO

DD 70 K4=1,45

KR4=K&+1

Do 70 X5=KK&«b

WK (K3 1K4)mWK (K& 1K5)

CONT INVE

WRITE(50+4010) CIWKCI14JU) o 11m146)4JJ=146)
FORMAT(1IH +6F12.5)

DO 80 K6=143
N11=NEJO(KS)
KR=2#K6=2

DO 90 K7m143
N33=NEJO(KT)
JRa2#KT=2

DO 100 KB=142
KK=NWAT(N114K8)
KE=KR4K8 °

00 110 X9=1,2

KUsNWAT(N334K9)

NO=sJR#K9
USMCKKEL) sUSMCKK WKL) +WK (KE sNO)
CONT INUE

CONTINUE

CONT INUE

CONT INUE

IF(OW.EQ+0) GO TO 150

WE=~0,0010GAMMART #LCXJ=XI) # (YK=Y )= (XK=X 1) #(YI=Y1))/6:

Do 120 K10=143

N33=NEJO(K10)

IR=NWAT (N33+2)
FOCEC[R)=FOCE (IR) +wE
DEF(N3312)=DEF (N33,2) +WE
CONT INUE

CONT INUE

CONT INUE
KLU2=LUNI(K0)/100
KLU1sLUNI(K0)-KLU22100
1F(xLyl,EQ.0) GO 7O 130

- 100-

- 110-

- 120-

- 130-

- 14p-




140
130

200
190

321

1090 FORMAT(1HO//5X110H** LOAD ##:5X+6HUNIT =413//5X+2HNP, 1ox.5ux(xe).

320

331
1070
170

10

Do 340 Kil=1.KLUL
Icou=1Cou+1

JT=3%|COU=2

DRUM READ DLOAD CJT) yLNO#XL +YL
HP1=NNAT(LNO+1)

FOCE (NP1) =FQCE (NP1} +XL
Np1=NWAT (LNO+2)

FOCE (NP1) =FOCE (NP1) +YL

DEF (LNO+ 1) =DEF (LNO+ 1) +XL

DEF (LNO+2) =DEF (LND12) +YL

CONTINUVE

CONTINUE -

IF(xLU2.EQ.0) GO TO 190

Dp 200 xll=1,KLU2

lcou=1Cou+1

JT=3#1COU-2

DRUM READ DLOADCJT) +LNOWXL YL
NPY=NAAT(LNO+1)

WEQCE (NP1)=wFQCE(NPL) +XL
NP1=NWAT(LNO»2)

WFOCE(NP1)sWFOCE(NPL) +YL
CONTINUE

CALL ITHOICNENINW)

CONTINUE

IFCICYCL EQe1+OR'OPTL14+EQ1) GO TO 321
GO TO 320

CONTINUE .

WRITE(5011090) KO

*10X15HY(KG) /)

CoNT INUE

DO 170 x1i=1sNP

IF(NWAT(K1I+1).EQ.0) GO ToO 170
KRR=NWAT(K11+1)

KRL=NWAT(K114+2)

W1=FOCE(KRR)

W2=FOCE(KRL)

Wri=WWi+wWl

WW2=Wr2+W2

IFCICYCL/ER«1.0R. OPTI-EN-I) GO 10 331

GO T0 330

CONT INUE

WRITE(5041070) KI1]eWl4W2

FORMAT(IH 13Xs1342F15.5)

CoNTINUE

CONT INUE

WRITEC81) ((USM(J14J2) «J1=1460)4J2=1460)

WRITECAL) (FOCE(J1) s Jinlva0)

CONT INUE

IFCICYCL/EQ+1+.OR«OPT1+EQ+1) WRITE(5041080) wwlsww2

150~

160~

170~

180~

190~

()
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s
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1UB0 FORVAT (1HO/TX416F15,5)
ORuUm WRITE ALOADsADEF
RETURN
END

- 29C-
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20

SURRQUTINE MTWT
BTANAKASG

Tw0-DIMFNSIONAL ANALYS1IS PROGRAM BY FINITE ELEMENT METHOD
CoumON /AL/ NUECL5) «NMAT(15) «NWAT (30042) «LUNIC15) « ICABC(15)
®  JCBACLS) «NAPAR(S0) + FTBL (1544 ¢ JTRL(120+15) +NEJO(3)

CoMMON_ 7AAL/ X(300) +¥ (300) yWK (6463 1USM(60,60) +FOCE (60) s TSM¢60,60)

* »"WFOCE (60) v ADEF (600) 4 |SFU(300)

CoMMON /A2/7 11041204130414041504NPAGE

COMMON /A3/ EDP ywWwlsww2 «NP «NE sNUYPS T sOW sNOP shNL
COMMON /A&7 ALP(20420) JKSWoL IKOYISWISLINE

CoMMON A5/ 11SwW1 )
CoMMON 7A6Z TCYCL WHMCYCL 'PCYCL YOPT L1+ IPHANSNNN

CaPMON /AT/ EDP2

Druv DIMENSION DELD(4000) ,pAPARC900) «DNWAT (9000)
*  ,DXY{600) +DRDEF (6003 +DDD (600) +DNEP (I600) yALOAD(600)
*  ,DLOAD(900)

INTEGER OWiPS'PCYCLIOPTL

DIMENSION NFEP(300412)

EQUIVALENCE (USM'NEP)

DOUSLE PRECISION [1041204130440,50

IPHAN=1PHAN+PCYCL

REWIND 81

WRITE(31) }10.120,130,]140,}50 ;
WRITE(B1) NPANEINUIPS«TINOP ¢ 1SW! 1MCYCL +PCYCL'OPTL1+LINE +EUP2
WRITE(31) CISPUCT)V1=1,NP)

DRUM READ DXYsXsey

DRuM RFAD DNEPYHEP

WRITE(BL) (X(1)sli=1aNP)

WRITE(81) (YC(I)sI=1sNP)

WRITE(81) (NUE(CI)s[=1aNU)

WRITE(81) NEP

D0 10 HI=14NE

JT=8#[1=7

DRiM READ DELDCJTI sNLIN24N3 N2 +EE «VeGAMMA 1CON
WRITE(RL) N1+NZ2'N3sN&EE'V1GAMMA ¢ JCON

CONT IRUE

WRITE(AL) C(C(JTBLCJ1) 1=l NUY v J®1,120)
WRITE(81) CCITBLCI )2 I=14NUD ¢ J=144)

Do 20 Il=1+NU

110=600%11-599

1131=60211-59

DRuUM READ DNWAT(110) yNwAT

DRUM READ DAPAR(1]11)'NAPAR

WRITECRY) ((NWAT(1+0) =1 P} s J=142)
WRITECR1) (NAPAR(1),1=1+60)

COMT INVE

WRITECRL) (NMAT(I) I=14NU)

WRITECBL) OWeNNNo CLUNTCT) o 1=l sNU)
YF(NNNoEQe0) GO TO 40

DO 30 II=14NNN

10~

20=-

30~

40~




@

JT=3#11-2

DRUM READ DLOAD(JT)|NAPAR(Il)-x(ll)cY(ll)

Q

30 CoNTINUF

WRITECR1) (NAPARCI) «+I=14NNND
WRITE(C81) (X{Idsl=laNNND
WRITE(81)' (Y(1)sI=1+NNN)

CONTINUE

Q

4

WRITECR1) ICYCL
DRum READ DDDsADEF

WRITE(81) (ADEF(1),121.,600)
REWIND B1

PAUSE 555

RETURN

END .

IF (LINE,NE2 1) WRITECE1) NNL(EDP(ALP '




SURROUT INE FORW
BTAMAKAS

TWO-DIMENSTONAL ANALYSIS PROGRAM BY FINITE ELEMENT NETHOD

CoMMON 7A1/ NUE(15)sNMAT(15) «NWAT(30042) LUNT(15) +1CAB(L5)
*  JCBA(15) «NAPAR(50) « ITBL(1544)1JTRL(120415) «NEJO(I)

CoMMON ZAAL/ X(300) 1Y (300) JWK(516) «USMEEU60) «FOCE (60) s TSH(EU, 60) .

* +WFOCE (60) +ADEF (600) + ] SPU (300) . )
COMMON /A2/ 110+120+1300140+1504NPAGE - - T B -
CoMroN ZA3/ EDP!wwltwnZ|NP|NE‘NU|PS'I|ON‘NDDvNNl o R
COMMON /A&7 ALP(20420) +KSWeLFKOCISWI sLINE .

CoMmON ZA5/ 115W]

DIMENSION NwOK{60)

DOUBLE PRECISION [10+120413041404]50

INTEGER OWPS

DRUM DIMENSTON DELD(A000) pAPAR(I00) «DNWAT (9000)
®E  ZDXY(6UD) +LRNEF(600) +DDDC600) +DNEP (3600) 4ALOAD(600)
DIMENSION DEF(300,2)

EQUIVALENCE (ADEF . DEF)

IFCISWIWNE.1) GO TO 130

DO AULD I1{=1.NU

K0=6002111-599
K1=£02111=59
ORyUM READ DHNWAT(KO) sNwAT
DRuv READ DAPAR(K1) yNAPAR
WRITE(5016010) ((NWAT(LL1+L2)+L22142)+L1=1NP)
WRITE(501602G) (NAPAR(L1).L1=1.60)
8010 CoMTINUE
130 CONTINUE
REWIND 81
00 120 1i=1+NU

Icar(ily=0 —
Iepa(Ciny=0 . ( )
120 CONTINUE -
DO 9999 Il=1.Ku
KO=6U00%11-599
TU10 FQRMAT (1HU3H50=4]3)
DRUM RFAD DNwAT(KO) 'NWAT ¢
IF¢ISWI.NE«1) GO TO 140
WRITE(50+6010) ((MWATCLL1LL2)eLL2=142) LL1=L4NP)
6010 FQR™AT(IH +215) : N
- 0-
140 CONTENUE
READCBI) ((USM(JL14J2) 0 Jl=1,60)4)2= 1-60)
READ(EI) (FOCE(J1) oJl=ls6)
J2=NMATC11) /100
IFCE1+ER.1) GO TO 259
K13=60+11=119
6UZ0 FORVAT(IH +2015)
ORIV READ DAPAR(K11) sNAPAR
IFCISwWiehE.1) GO TO 150
WRITE(5046020) (NAPARCLLL) LL1=1,50)

— 38_




150

2503

33

31
6134

299

-

[}

&3

7

62

CONTINUE
KiL=1CBACII-1)
KAT=NMATCI1-1)/100

IF(KAT+EQ ICAB(I[=1)) GO TO 6134
DO 2503 NA=kLLKA]

K93=NAPAR(NA)

KJ=X93/10

KC=x93=XJ*10

IND=NWAT (KJIKC)

NwOK (NA)Y=IND

CONTINUE

DO 31 K1=KLL1KAI

K71=NWwOK (K1) )

DO 33 Ka4=KLL KAl

K6=MKOK (K&)

USM{K714K6) sUSMCKT1.K6) +TSM(K1K4)
CONTINUE
FOCE(K71)=FGCE(KT1)+wFQCE (K1)

CONT INUF

CONTINUE

CONT INUE
IFCITBLCI1+2).EQ¢0) GO TO 63
NK=30+1TBLCI112)

NA=JTBLANK 1)

Co 61 K1=1.2

KPp=3~K1

NI=NWAT (NA'KP)
IF(NT4GT0,ANDGNELLE«J2) GO TO 62
CONT INUE

WRITE(5042310) [I1WNI1J2Z

Iisyi=1

Go TO 8000

CONT INUE

NK=1TBLCEI 1)

NA=JTBLINKS LD

Do 71 Xisl42

Kp=3-K1

NI=NWAT (NA«KP)
IFCHT+GT+Q4AND NI LE«J2) GO TO 62
CONT INUE

WRITE(5012310) IiwnisJz
liswi=1

Go 17O 8000

CONTINVE

fcan(1id=NI

[FCII1+EQNY)Y GO TO 2516
IFCITBLCI1+3)4E0.0) GO TO 73
NMA=JTBLC6111)

Dp 81 Xi=142

NI=NWAT (HAVKL)

50«

60~

70-

80~

90~




81

73

84

83
2616

C #xx

C #x=

94
93
2201

97

95
1020

6771

IF(MT.GT+G ANDNIWLE.J2) GO TO &3
COMT INUE

WRITE(5042310) Il.nlvg2

liswl=1

GO TO 8000

CONT INUE

NA=JTBL(91 +I11)

0D a4 xi=1,42

NI=NWAT(NA+K1)

IF¢M1 «GT+Q,AND.NTLE«J2) GO TO 83

CONT INUE

WRITE(5042310) 114N1+JzZ
Iiswi=t

60 TO BOOU

CONTINUE

1CaACEIY=NI

CONTINUE

NEN=1CARCID)

IFCICBACIII JE@.1) GO TO 6771
INVERSF MATRIX KA #xx

CALL AMINV(NEN)

JIE=J2

Jia=1CBACID)
KIE=1CARCID)

KA=1#KAB CALCULATION »u#
IFCITEQNU) GO TO 2201
DO 96 KI=1.+KI1E

Do 93 JI=JIAWJIE

TT=0,

Do 94 NI=1.KIE

TT=TT+USMIKT +NII 2USMINTVJIT)
CONTINUE

TSMCKT I =TT

CONT INUE

CONTINUF

CONTINUE

00 95 HA=1.XIE

WFOCE(NA)Y=0.

T7=0.

Do 97 1A=1xIE

TTaTT+FOCE(TA) RUSH{NA, 1A)

CONTINVE

WEOCE(HA) =TT

CONT ENUE

FORVAT (1HOD 3HE 3= [5)

WRITECA2) (#FOCE(1)+Im1460)

WRITE(B2) ((TSM(I1412)411=1,460)412=1460)
IFCII+EQ.NU) GO TO 9999

Go 10 6772

CONTIHUE

100~

110~

120~

130=-

140-
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By=0.
WRITE(82) Bl
6772 CoNTINUE
Do 101 MJ=JIAWJIE
Do 101 XX=JIAVJIE

( 3 TSMOJJKKI=USMCJI1KK)

. 101 CONTINUE
00 105 JJ=J1AvJIE
Do 103 KK=J1A+JIE
TT=0.

Do 104 Ni=1.KIE
TT=TT+USMCIIINIITSMINT 1 KK)
104 CONTINUE
TSMCJIIIKKI=TSMCII KK =TT
103 CONTINUE
105 CoNTINUE
DO 119 KK=JIAJIE
WFOCE (KX )=FQCE (KK)
110 CoNTINUE
Do 112 JT=J1AJIE

TT=0.
Do 113 kT=1.x1E
TT=TT+USMCJT «KT) #wFOCE(KT)
113 CONTINUE
WFOCE (JT)=WFOCEC(JT)=TT
112 CONTINUE
9999 CONTINUE
2310 FORMAT(1H115X+8HERROR 10+3(5)
8000 CoNTINUE
RETURN

(—\) END

—41_
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2001
1700

1800

2900
2100
2200

3000
1930
2000

SUBROUT INE AMINV (NP3)

BTAMAKAG

Two-DIMENSTONAL ANALYSIS PROGRAM 8Y FINITE ELEMEMT METHOD

COMMON 7ALl/ NUE €15) sNMAT(15) +NWAT (30042) +LUNIC15) v ICABC15) s

#  [CBACL5) «NAPAR(60) 4 [TBL{15+4) +JTBL(120+15) 1NEJOC3) . : . L
COMMON _/AAL/ X(300)+Y(300) WK (6+6) 1AM (60460) +FOCE(60) +TSM(60,60) - ( )
* +yWFOCE (60) y ADEF (6003 + ISPU(300) .

Do 2000 K2000=1.+NP3

W=AM(K2000,K2000)

W ABS (W)

IF¢WW.LE.0.00001) GO TO 2000

DO 1700 K1700=1.NpP3 B TR
AM(K20004K1700)=AM(K2000+Kk1700) /w

Dp 2200 K2200%1 NP3

1F ¢x2200~K2000)1800:220041800

DO 2100 K2100s1,NP3

lF(K2100-K2000)2900.2100-2900
Am(nzzoo.K2100).AM(K2200.leou)-AM(Kzzoo.K?ouoa*AM(kzoou.K2100>
CONT INUE

CONTlNUE

AM(KZDDO.K?OOO)-l "
DO 1930 K1930=1 NP3

IF (x1930=K2000330004193043000

AM(K1930.K2000) =~AM(K1930,K2000) /W

CONT INUE

CONT INUE

RETURN

END ) . -

—42~
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1040

- 1000

() 130

ipo
20

SUBROUTINE BACW

BTANAKAT

Two=DIMENSIONAL ANALYSIS PROGRAM BY FIMITE ELEMENT METHOD

COMMON /AL/ NUEC(15) +NMAT (15) +NWAT (30042) +LUNI (15) 4 ICAB(15)
TCBA(L15) «(NAPAR(60) «ITBL(1544) «JTEL (120415) +NEJO(I)

CoMu4ON /AAL/ X(JDO).V(BUD)cWK(b-ﬁ)'USH(60u60)‘FOCE(60)\TSM(60|60)

WWFOCE (60) 1ADEF (6002 + ISPU(300)
COMMON /A2/ 11041204130114041509NPAGE
COMMON /A7 EUP'WNI|ﬂw2‘NP‘NE‘NUcP5‘TnOw-NoP!NNl
CoMMON Z7A&/7 ALP(20420) «XSWILIKO'ISWISZLINE

DoUBLE PRECISION ]104120+13041404150

DRUM DIMENSION DELD(40D00) (DAPAR(CI00) «DNWAT (9000)
+DXY(600) «DRDEF (6G0) +DDD (600} +DNEP (3600) +ALOAD(600)

INTEGER OWsPS

DIMENSION DEF(30042) «wFOCE1(60)

EQUIYALENCE (ADEF «DEF)

Do 10 11I=1.NV

T1=NU-11141

KIE=ICARCID)

JIA=ICRACID)

JZ=NMATC11)/100
12=NMAT (1 1) =J2#10Q0

JIE=JL

K2=1Z2+J2

Nik=60%ClI=1)+1

DRUM READ DAPAR(NTK) +NAPAR

IFCISWIWNE.1) GO TO 130

WRITE(5041040) CICAB(LL) 1151415 ¢ ({CBA(LL) sL1=1115)
FORMAT (1H +1015)

WRITE(504+1000) (NAPAR(L1) L1=1,60)

FORMAT (1H +2015)

CONT INUE

IFCI1.NE'NU) GO TO 20

BACKSPACE a1

BACKSPACE 81

READ(B1) ((TSM(J141J2)1J1=1,60)¢J221460)
READ(81) (WFOCE(J1)Jl=les0)

BACKSPACE 82

BACKSPACE 82

HEAD(82) (WFOCE1CI1)+11=1,60)

READ(82) ((USM(I1l+12)+]121,60)¢12a1.460)

Do 100 x100=1+KIE

WFOCE (x100)«WFOCEL (X100)

CONT INUE

Go 70 30

CONT INUF

BACKSPACE 81 : ‘
BACKSPACE A1

BACKSPACE 81

BACKSPACE 81

20=

40-




1020

120
110

1030

43

42

72

74

13
410

READCBL) ((TSM(JL402)yJ1=1,60) 4J2=1460)
READ(81) (WFOCE(J1) v J1=1+60)

BACKSPACE 82

BACKSPACE 82

BACKSPACE B2

BACKSPACE 82

READ(82) (WFOCELI(]1)+11=1,60)

READ(82) ((USM(11412)411=1,60)12=1,60)
FORMAT(1H +5F10.5)

Do 110 K110=1+KIE

DO 120 K120=)]A«JIE
T5M(K1101K120) =USM(X1101K120)
CONTINUE
WFOCE(X110)=WFOCE1(K110)
CONTINUE

DRUM READ DRODEF +ADEF
FORMAT(1H 2F15.6)

00 42 HA=1.KIE

TI=0400

Do 43 KA=JIAVWJIE

N3=NAPAR(KA)/10
NXYZ=NAPAR(KA)=N3£10
TT=TT+TSM(NAVKA) #DEF (N3 'NXYZ)
CONT INUE

N2=NAPAR (NA)/10

NXYZ=NAPAR (HA)~N2210

DEF (N2sNXYZ)=wFOCE(NA) =TT
CONTINUE ‘ o
IFC1Z.E0:0) GO TO 410
NNB=JIE+1

DO 73 NR=NNBKZ
T1=0,00

72=0,00

Do 72 NA=14KIE
Ng=NAPAR(NA)/10
1XY=NAPAR(NA}=N4#*10
Ti=71+TSHCNBINAY#DEF (NG IXY)
CONTINUE

Do 74 NC=JIAVJIE
Ne=NAPARCNC) /10

KXYaNAPAR(NC)=N6*10
T2=T2+TSM(NBINC) 2DEF (N& s KXY)
CONTINUE

TT=T1+72

N5=NAPAR (NB)/10
JXY=NAPAR(NE)~N5210

DEF (N5 JXY)=DEF (NS s JXY)+TT
CONT INUE

CONT INUE

DRYM WRITE ORDEF +ADEF

50~

60~

70-

80~

20-




()

41
3o

80

~

5

62

63
510

10

CONT IRUE

Go 7O 10

CaNT INUE

Do 80 1=1.2

Do 80 J=1.NP
DEF(¢J11)=0,

CONT INUE

DO 52 NA=1.XIE
N4=NAPAR (NA) /10
IXY=NAPAR (NA) =N&210

DEF (N4 + 1XY) aWFOCE (NA)
CONT INUE

IF(1Z,FQ.0) GO TO 510
NNBE=JIE+1

DO 63 NR=NNB1KZ
1T=0.0

DD 62 MA=1.kIE
N4=NAPAR(NAY/1C
IXY=NAPAR(NA)~N4#10

TTaTT4+TSMCNBNAY #DEF (NAvIXY)

CONTINUE
N5=NAPAR (NB)/10
JXY=NAPAR (NB)=N5%10

DEF CN5 ¢ JXY)sDEF (N5 2 JXY) +TT

CONTINUE

CONT INUE

DRuUM WRITE DRDEF +ADEF
CONT INUE

RETURN

Enp

_45—

- 100~

- 110-

- 120-

- 130~
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200

' SUBROUTINE REAC
BTANAKAR

Two=DIMENSIONAL ANALYSIS PROGRAM BY FINITE ELEMENT METHOD

DISPLACEMENT PRINT
REACTION PRINT
CAL QOF UMBALANCE CHECK
NUEL MEMBERS (UNET)

NPIN « SUPPORT NQ HOKO-SHIKI

COMMON 7AL/ NUE(15)-NMAT(IS)-NWAT(30002)0LUN|(!5)-ICAB(15)u
1CBA (159 yNAPAR(60) o ITBLCL5+4) v JTBL(120415) +NEJO(I)

COMMON /AAL/ X(300)+Y(300)WK({616)USM(E0+160) +FOCE(60) s TSM(60,60)
+WFOCE (60) 1 ADEF (600) + [SPU (300)

ComMON 2A2/7 1104120+130014041504NPAGE
COMMON JA3/ EDP yWWLlaWw2 «NPoNE 'NUWPS T «OWsNOP sNNL
CQMMON /A4/7 ALP(20,20)KSWaLIKO+ISWI sLINE
CoMMON JA6/ 1CYCLWMCYCL sPCYCL +OPTL s IPHAN SNNH
DIMENSION NPIN(300) +RAT (2) +DEF (300,2)

INTEGER OWsPSOPT1
INTEGER OWiPS

DOURLE PRECISION ]10\120‘l3001600150

+DDEF (30042)

DRUM DIMENSTON DELD(4000) 4pAPAR(F00) 1DNWAT (9000)

» .DxY(bDO)‘DRDEF(GOO)vDDD(bOO)vDNEP(JéOD)vALOAD(600)

EQUIVALENCE (ADEF «DEF)
WRAT1=0,

WRAT 20,

DRUM RFAD ALOAD‘DDEF
DO 32 K=1l.NP
KA=15PU(K)

Na=0

GD TO(33+¢45.86154) KA

COMTINUE
X ~ROLLER
Ng=?

GO 10 33
CONT INUE
Y ~ROLLER
NB=1

Go 70 33
CONT INUE
PINROLLER

Na=12

CONTINUE

NPINCK) =NB

CONTINUE

DRUM HFAD DRUEFADEF

s {(USMDDEF)

IFCICYCLIER'1+OR+KSW+EQ«1,0R-0OPT1.EQ.1) GO TO 200

Go TO 210

CONT INUE

CALL PAGE
WRITE(50,1020)

10=

30-

40-

()




1020 FORMAT(}?°-5X-14Hl! REACTION #3//3X+2HNP 110X +5HX (KG) + 10X s SHY (KG)
»

210 CONTINUE
Do 100 KE=1.NP :
IF (NP INCKE) WEQ,0) GO TO 100
~. DO 110 {=1:2
( } RATC1)=0,
110 CoNTINUE
N55=NP INCKE) /10
N22=NP INCKE)=N55¢10

o

RAT(N22)=DEF (KE vN22) =DDEF (KE +N22)
DEF (KE+N22)=0.
IF(N55.EQ.0) GO TD 120
RAT (N55)=DEF (KE +N55) ~DDEF (KE +N55)
DEF(KE'N55)=0.
120 CONTINUE
WRAT1=WRAT1+RAT (1)
WRAT2=WRAT2+RAT(2) .
'l;§4$;§L.EQ.l‘DR-sz.E@.l.oR-OPrlnE&-I) WRITE(5041030) KEWRAT(1)+

1030 FORMATCIH «18412F15.5)
100 CONTINUE
IFCICYCLeEQeLeORKSWeEGe1¢OROPT14Ewsl) GO TO 220

{ GO 7O 230
220 CONTINUE

WRITE(5041040) WRAT1.wRAT2
1040 FORMAT (1HO W SHTOTALF14,51F15,5)
! WRITE(5041050) Wwl,ww2
1050 FORMAT C1HO4HLOAD2F15,5)

CALL PAGE

DRUM READ DXYsX»Y

(—) KK=46
- WR1TE (50+1000)

1000 FORMAT (1HU//5X18H=® D]SPLACEMENT *#//21X 4 10HCOORD INATE 125X «
*  12HDISPLACEMENT//4X +2HNP y 13X « SHY.(CM) 110X + SHY (CM) 48X + 1OHD I Sp=X (C
‘ #M) 45X 1 LOHD [SP=Y (CM) + 11X 4 THX=D (CM) 18X + THY=D (CM) /)
) D0 61 ITT=1.NP
1 WF1=XCITTY4DEFCITT 1)
f WF2aY(ITTI+DEFCITT2)
! IFCITTWNEXZ) GO TO 65

.t CALL PAGE
WRITE(5041000)
KKeKK+85
CONTINUE
WRITE(5041010) ITToXCITT) oy CITTDaDEFCITT (1) (DEFCITT 2) swF1oWF2
1010 FORMAT(1H +1513(3X42F1545))

61 CONTINUE

230 CONTINUE

DRUM WRITE ORDEF vADEF
10 CONTINUE

(v

[

= 100-

RETURN
END




3020

3000

3001
204

SUBROUT INE STRESS
BTANAKAY
Two=DIMENSIONAL ANALYSIS PROGRAM By FINITE ELEMENT METHOD
CommoN /Al/ NUEC15) sNHAT (15) yNWAT (30042) JLUNI (152 +1CAB(15)
®  [CBA(15) «NAPARCG0) 1 ITBL C1514) « JTBL (1204115 sNEJO(3) °
CoMMON ZAAL/ X(300)2Y(I00) yWK(616) +USM(60+60) +FOCE (60) 1TSM(60,60)
L] WWFOCE (60) «ADEF (600) + ] SPU (300)
COMMUN ZA2/7 1104]204130414041504NPAGE
CaMMON 7A3/ EDPsWWL11WWZ sNP +NE sNUPS « T +OW sNOP sNN1
COMMUN 7A4/ ALP(20,20) «KSwsLIKOsISWIILINE

CoMuON ZA6/7 JCYCLWMCYCLIPCYCLYOPTL ¢ IPHANSNNN-
COMMON /AT/ EDP2

INTEGER OW+'PSsPCYCLOPTL

DRuM DIMENSION DELD(4000) pAPAR(900) +DNWAT (9000)
*  DXY(€£00) +DRDEF (600) +DDD(600) ¢ DNEP (3600) +ALDAD (600)
*  DLOAD(900)

DIMENSION Iww(4) +DEF(30042) +AW1(4) ¢AW2(4) «EWCT) «NDEL1(T)
DIMFHSIDN 51¢500) s62(500).63(500).GA(5DD)|G5(500).G6(500)‘G7(500)v
-~ GB(500) DHANC600) «DWHAN(30042) +G22(500) -
DDUHLE PRECISION 1104¢12041304140,150

DIMENSTON WT(6)151GMACI) sNEP(300412)
EQUIVALENCE C(ADEF «DEF) + (DHAN sDWHAN)

EQUIVALENCE (USM-Gl)c(USH(ﬁOl)!GZ)O(USM(IOOl)|63)‘(USM(1501).54).
#  (USM(2001)4G5) 4 (USM(2501)4G6) « (USMCI001) +GT)

EQUIVALENCE (NWAT4GA) s (TSMWNEP)

TFCICYCLWEQoMCYCL) KSw=l

DRUM RFAD DNEP'NEP

NEL=0

NEL1=0

NEL2=0

LIkQsLIRO+1

IFCICYCL ER.1) GO TO 201

DRuUM RFAD DDD+DHAN

FORMAT (1HO, 30X, 194+ YOUNG MODULUS #5,/1X5Xs7(5H  NE+9X11HE))
AMMY1=0, -
LL=0

CALL PAGE

WRITE(5043000)

FORMAT(1HU, 30X +46H#» DIFFERENCE OF DISPLACEMENT (D(l)-D(l 1)) (23}
WRITE(5013001)

FORMATCIHO15X44¢5H  NP13XsTHDIFF(X) 13X e THDIFF(Y))/)
CONTINUE

Do 200 Fl=1+8

KLL=11-1

LL=tL+1

IFCLL«GTINPY GO ToO 202

InwelI)=LL

AWL CT D) =DEFCLL » 1) =DWHANCLL 1)

AW2 (E1)=DEF (LL +2) =DWHAN(LL2)

AAwi=ARSC(AWICID))

-




AAW2=ABS (AW2(11)) ‘
IFCAAWL (GToAMMXT) AMMX1=AAWL
IFCAAW2 «GT o AMMX1) AMMX1=AAW2
200 CONTINUE
WRITE(5043010) C(IWW(KK) tAW1(KK) vAWZ(KK) sKKw114)
(‘* IFC(LL«NE'NP) GO TO 204
) 6o 70 203
- 202 CONTINUE
WRITE(50+3010) CIwwW(KK) (AW1CKK) sAW2(KK) sKKm1eKLLY
203 CONTINUE

IFCAMMX1«LE+EDP) KSW=1
3010 FORMAT(LIH +5X94(15,2F10.4))
WRITE(50+3040) AMMX1
3040 FORMAT (1HO// 10X ¢ 10HMAXDIFF =4F10.4)
201 DRy WRITE DDDYADEF
Do 10 13=1.NU
ORUM READ DRDEF +ADEF

C
C HEADING
c

IF(ICYCL EQ+1:0R-KSW+ER+1.0R-0OPT1:+ER-1) GO TO 300 b Lo
Go 1O 310 - :
300 CONTINUE
CALL PAGE
WRITE(50:5022)
5022 FORMAT(1HO 430X 23HC ELEMENT INFORMATION ))
WRITE(50:2030) I1
2030 FORMAT(1HO5Xs9H#% UNIT = [3+:3H #%)
WRITE(50+2020)
2020 FORMAT (1HO3H NE+7XsTHSIGMA=X+ TX s THSIGMA~Y -BX|6HTAU'XY»7X-

(’~) ' * THTAU=MAX  TX + THS1GMA=1 s TX + THS | GMA=2 1 9X + SHTHETA ¢ BX s 6HK (X/Y

L3¥5]
- 310 CONTINUE

JEND=NUECI1)

Do 20 Ki=1.JEND

NELL=NEL+1

JT=8#NEL=7

DRuM READ DELDCJT) «NOEL 'NEJOYEE 'V +GAMMA [CON
11=NEJO(1)

JJaNEJSO(2)

KX=NEJO(3)

X1aXC11)

XJ=X€JJ)

XK=X (KK)

Yi=vY(l1)

YJaY (1)

YK=Y (KK)

1F(PS+ER+1) GO TO 30
Cl-EEl(lu'V)I((lt?V)*(l"?-*V))
C2=v/(1.,=V)




3

i=]

(=4

4

GO TO 40

CONT INUE

Ci1=EE/ (1.~VHV)

C2=v

CONT INUE

Fia(1,-C2)/2,

CO=C1/ ((XI=X]) YK+ (X[ =XK)#Y J+(XK=X D) %Y 1)
WK (1v1)3(YK=YJ)2CO

WK (142)=C2%(XJ=XK)*CO

WK (1+3)=(Y1~YK)*CO

<

5

o

]
60

WK(1v4)=(=C2) % (X]=XKI»CO
WK (14+5)=(Y]=Y )% (~CO)

WK (146)=C28(X1=XJ)*CO

WK (241)2C2%(YK=YJ)*CO

WK (2+2)=(XJ=XK)*CO

WK (2+3)=C22(Y1=YK)*CO

WK (214)=(X1=XK)# (=CO)

WK (245)=(=C2)#(YI=YJ)#CO
WK (2+6)=(X]=XJ)2CO

WK (3+1)=F1%(XJ=XK)*CO

WX (3:2)=2F12(YK=YJ)&CO
WK (3+3)a(~Fla(XI~XK)*%CO)
WK (314)2Fla(YI=YR)*CO
WK (315)=Fla(XI=X))*CO
WK(3e6)=(=Fla(Y1=YJ)*#CO)
LLL=0

Do 50 Nil=1.3
NO=NEJO(N11)

Do 50 M{I=1.2

LLL=LLL+1

WTCLLLY=DEF(NOsMI[)
CONTINUE

Do 60 [A=143

TT=0.0

DO 65 JA=14%
TT=TT+WKCIAVJAY 20T (JA)
CONT INUE

SIGMACIA) =TT

CONT INUE
51=(SiGMA(1)+51GMA(2))»0.5

52=SERTC(((SIGMA(1)=51GMA(2))*#0.5) nR24SIGMA(3) *#2)

S5161=514+52
51G2=51~52

THETA=28.647BB9% (ATAN(2.02S1GMA(3) /(SIGMA(1)=51GMA(2))))
IF(SIGMA(1)=51GMA(2) «LE«O,O) THETASTHETA+90,

A52=ABS(5IGMA(R))

GK1=9999.9999

1F(AS2.GE«0,00001) GK1=51GMA(1)/SIGMA(2)
G1(NUEL)=51GMA(L)

G2 (NOEL) =S1GMA(2)

100~

110~

120~

130-

140~

)




nan

G3(NCEL)=SIGMA(3)
G4 (NOEL) =52

G5 (NOEL)*S]G1

G6 (NOEL)=51G2
G7(NOEL)=THETA
GB(NUEL) *GK1

WRITE

IFCICYCL«EQ+1:OR+KSW.ER+1,0R+OPTL1.£6+1)
Iwnlrs(so.Loooi NOELYSIGMA(L) 1SIGMA(2) +SIGMA(3) 152451G1+S1G2+ THETA
GK

1000 FORMATC(IH +1318F14,6)
20 CONTINUE
10 CONTINUE
KKK =51

IFCICYCLsEQe1+OR+KSW+EQ+1,0R/OPTL.EQ+1) GO TO 320

Go 70 330
320 CoNnTINUE
CALL PAGE

WRITE(5015021)

5021 FORMAT (1HOD430X.33H( MEAN VALUE AROUND NODAL POINT ))

WRITE(5012000)

2000 FORMAT (1HD3H NP17X18H51GMA=X 16X 1BHSIGHA-Y 16X 1BHTAU=XY
LUaMAX +6X98H51GMA=L +6X¢BHSIGMA=2 (BX«SHTHETA«TX«THK (X/Y)/)

330 CONTINUE
DO 100 K100=1.NP
SIGMA(1)=0.
SIGMA(2)=0.
SIGMA(3)=0.

52204

5161=0.

51G2=0.

THETA=O,

GK1=0.

JJ=0

Do 110 K110=1:8
KKeNEP(K1004+K110)

IF(XK.EQ.0) GU TO 120

RELNNLS

“SIGMACLY=STGMA(L) +G1(KK)
SIGMA(2)=SIGMAL2) +G2(KK)
SIGMACII=SIGHMALS) +GI(KK)

52252+G4(KK)
S1G1=S1G14G5(KK)
5162=51G2+Gé6 (KK)
THETASTHETA+GT(XK)
Gx}=GK1+GB (KK)

110 CONTINUF

120 CONTINUE

150-

160~

170~

180~

190~




340

130

2010
100
5020

3030
361

360

Gr2=FLOAT(JD)
GR2=14/GK2
SIGMACL)=SIGMA(L) #GK2
SIGMA(2) =5 [GMA(2) #GK2
SIGMA(3) =5 [GMAC3) #GK2
S2=52#GK2
S1G1=51GL*GK2
S1G7=51G2#GK2
THETA=THETA%GK2

. GK1=GK1#GK2

IFCICYCL+EQ+11OR+KSW2EQ+1.0R+0OPT1.EQ«1) GO TO 340

Go 70 350

CONT ENUE

1F (K100.NE.KKK) GO TO 130

CALL PAGE

WR1TE(5015021)

WRITE(50+2000) .

KKX=KKF +50

CONT INUE ’
WRITE(50+2010) K100+SIGMACL) 1SIGMA(2) +51GMAC3)+1S2:S1G11S1G21THETA

GK1
FORMATCIH +1346F14,64F14,3,F14,4)
CONT INUE
CONTINUE .
IF(LINE«ER«1) GO TO 220"
FORMAT(1H «15)
CALL PAGE
WRITE(5043020)
Do 140 x140=14+NE
JT=a#K140~7

DRUM READ DELDCJT) +NQEL 'NEJO1EEsVGAMMAYICON
NEL1=NEL1e1

NEL2=NEL2+1

NOELI(NEL1)sNOEL

Ew(NEL1)=EE

IF(HELZ2.EQ.NE) GO 7O 361

IF(NELL.LT.7) GO TO 360

WRITE(5043030) (NOELICIIDJEWCII)a]1l=147)
NEL1=0

GO TO 360

FQRMATCIH +5X27CI15+F10,2))

CONT [NUE

WRITE(50+3030) CHOELLCEI) JEWCEI) o[ Is1aNELD)
CONT INUE

KKK=1CON®2=~1

. NN2=NNi=1

480

IFCICYCL.EQ.1) GO TO 480

G2 (NOEL)=EDP2# (G2 (NOEL)=G22 (NOEL)) +G22 (NOEL)
CONT INUE

IF¢G2{NNEL) (LT.0.0) GO TO 6666

200~

210~

220~

230-

240~

)




- 250-
DO 150 K150=1sNN2
15F{25P(K150.KKK)oLE +G2 (NOEL) + AND ALP (K150+14KKK) +GE4G2 (NUEL)) GO T
150 CoNTINUE
140 Hi-(ALP(KlﬁO#l.KKKfl)-ALP(K150;KKK¢1))/(ALP(KISOOI:KKK)
1 =ALP(K150KKK))
5010 FORMAT(1H +5E13.4,15)
RE6=R52G2 (NOEL) +(R5% (~ALP (K150 1KKK) ) +ALP(K1504KKK#1))
EE=G2(NOEL) /R6
GO TO 6667

6666 EE=p.
6667 CONTINUE
DRUM wanE DELDCJT) 'NOEL NEJO+EE s 1GAMMA « 1CON
140 CONT INUE
220 CONTINUE
[« WRITE(5046500)
€6500 FORMAT C1H143H NE+5X114HDAMPING~STRESS//)
DO 470 K4T0=1sNE
G22(K470) =G2(K470)
.C WRITE(5046510)

- 260~

- 270-
C6510 FORMAT(IH +131F20.5)
470 CONTINUE
IF(XSW+EQ+0) GO To 400
DRUM READ DDDsADEF
CALL PAGE
DRUM READ DXYi1XeY
KK=46
WRITE(5016000)
6000 FQRMAT(LHO//5X+18H** DISPLACEMENT ##//21X10HCOORDINATE 25X
*  J2HDISPLACEMENT//4X+2HNP 1 13X 1 SHX CCM) ¢10X + 5HY (CM) 18X + 1OHD I SP=X (C ’
- 0=
#M) 45X+ 10HDISP=Y (CM) 4 11X s THX=D (CM) 4 BX « THY=D(CM) /)
Do 461 ITT=1.NP
WFL=XCITTI+DEFCITT 1)
WFZ=Y (ITT)4DEFCITT2)
IFCITT.NE«KK) GO TO 465
CALL PAGE
WRITE(50+6000)
KK=KK+45
465 CONTINUE
WRITEC5016010) ITToXCITT) oYCITTI4DEFCITT41) oDEFCITT 42) WWFLaWF2

6010 FORMATC1H 11543¢3X+2F15:5))
461 CONTINUE
400 CONTINUE
IFCICYCL1EQ« IPHAN) CALL MTWT
RETURN
END

- 290~
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iy

1000

SUBROUT INE PAGE

BTAMAKALOD )

Two~DIMENSIONAL ANALYSIS PROGRAM BY FINITE ELEMENT
COMMON 7A2/ [10+120413041404150«NPAGE

CoMMON ZA6/1CYCL

DQUBLE PRECISION 110412041301140,(50

NPAGESNPAGE+1

WRITE(5041000) NPAGE«11011204¢13041404+]5041CYCL

FoRMAl(lHlI90X-5HPAGE--l3,/5X-5A5|10X|6HCYCLE-|ls)
RETURN

END

METHOD -

)




SYBROUTINE [NDIC(NEMNW)
c BTAMAKALL
= Two=DIMENSIONAL ANALYSIS PROGRAM By FINITE ELEMENT HETHOD
COMMON 7AAL/ X(300) WY (300) eAK (5460
USM(E0+60) JFOCECHD) « TSM(60 460 « ’
-~ 2 WFOCE(60) ¢ ADEF (500)+15PU(300)
( DO 10 I=1.NW
Do 10 §1=1NEN
FOCE ¢1)=FQCECI) +UsM{l + 11D #wFOCE(IL)
10 CoNTINUE

RETURN
END

)

10~
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ASEKO
Two-DIMENSIONAL ANALYSIS PROGRAM BY FINITE ELEMENT MEIHDD
Al0 WA50 = KO ZO BUTSU NAME .

1]
Np = SQ=SETTENSUU
NE = SO=ELEMENTSUY )
Nu = SO-UNITSUU
= HEIMENO=RYOKU.HIZUMI NO KUBESTU u-HlluMlcl-o-RvoKu

T = BANKNO .
Nop = DANSE1 PATTERNSUU
Ispy = SETTENZYOTAI

NUE = XAKU UNIT NO ELEMENTSUU
NJOI = JOINT+TABLE SAKuSEl ERIA

NUNJO = JOINTSTABLE SAKUSE] ERIA '

NFIX = UNIT.NI FUKYMARERU KOTEI SETTEN, TABLE ERIA.
KJol = UNIT NI FUKUMARERU KOTEI SETTEN TABLE ERIA,
NFJOI = UNIT NI FUKUMARERU KOTEID SETTEM .
NEJOI = UNIT NI FUKUMARER( xorEl SETTEN TABLE ERIA
NwJol = KAKU SETTEN GA ZOKYSHITEIRU .
NwJo = KAKU SETTEN GA ZOKUSHITEIRU UNIT BANGOTABLE~
NCLS = KAKU SETTEN GA ZOXuSITEIRY

NCLS = KAKY SETTEN GA ZOKUSHITEIRU UNIT BANGOTABLE
JTBL = CLASS BUNRUITABLE

ITAL = CLASS BUNRU[TABLE

LUN = KAKU UNIT NO KAZYUSUU

INoP = KAKU ELEMENT NO PATERNSANGO

M1 = ELEMENT BANGO

Ml = ELEMENT NO_ [+JsK YO=SO

MJ = ELEMENT NO I+JsK YO=SO

MK = ELEMENT NO [+JsK YO-SO

GAMMA = HIZYU ) p

EE = YOUNG XEISU
V = pPOISPN HI

X = X=ZAHYO TI

Y = Y-ZAHYD TI

NFXY = XOTE[+ROALER SETTENBANGO

XD = ZAHYOT! NO WARKX+ERIA ovoBI KAJvU YOMIKOMI ERIA
YD = ZAHYOTI NO WARK+ERIA QvOBI KAJYU YoMIKOMI . EnlA
NTBL = SETTEN ZYOTA! TABLE

NWAT = KYOKAl ZYOKEN SYOR| TABLE

NwAT = KAKU UNIT NO Z1YUDOSUU

NAPAR ®= KYOrA] SYQRrl GONO INDEX Suu

NNPAR = KYOKAl SYORI GONO INDEX Suu

PE = XAKU PATERN NO YOUNGKEISU1*POISONMI«HIZYU
Pv = KAKU PATERN NO YOUNGKEISUN+POISONHI HIZYY
PG = KAxU PATERHN NO YOUNGKEISUUPOISONHI 'HIZYY -
ALP = HI SENKE! KYUXKUSEN DATA

NEE = KAKU SETTEN ND KESTUGOD ELEMENT BANGO TABLE
NEw = NEE SAKUSE] NDTAMENO WARK ERIA

1w0 = WARK ERIA

NFXYl = KOTEl SETTEN SuU

10~

20-

30-

40-




99

800
100

900

901

902

8ol
101

50

102
10

12

NFx¥2 = XOTEl SETTEN SUY

NFXY3 = KOTEI SETTEN Syl

DIMENSION TSPUC300) 1NUECL5Y +NJOIC15) sNUNJO(15430)
*-nle(ls.zs).xJnl(15>.uFJo|(15)-Nantano).NCLscaou|4).lTaLcls.a)
DIMENSION LUNC15) s INOP (5000 + IWOC3) 'NEE(300412) JNEW(500)
*'GAMMA(100)|EE(5U0\nV(SOO)-X(SOO)QY(5UD)-HMAI(15)
*9JTRL(15+120) +NTABL (442) +NWAT (300,2) «+NAPAR (50) JNNPAR (60)

DinEns lon MFXY(3DU)‘XD(300)nYD(JOO)upE(lS)qFV(ib)|PG(15);
1ALP (20420) M1 (500) M1 (500) 4MI(500) 41K (500)

DOURLE PRECISION A101A201A301A40,A50

- 60~
INTEGER PS+nNWIPCYCLIOPTL
READ(40199)A101A20,A30,A404+A50
FORMAT (5A8)
REANC4N,100) NP-NE-HU\PS-T-N0P|ISWI-MCVCL.ncycL-oprlnLINE'EDPZ
WRITE(504800) NPWNE'NYPS,T sNOP
FORMAT(IHD|3HNP-|l5c3Xo3HNE=cl5!3x‘3HNU-l15'3X-3HPS-|15
192X 42HT=4F10.,043XAHNOP=,15)
FORMATC(A154F10.046154F10,1)
IF(NP.LE.300) GO TO 900 .
I11=1
- 70~
Go TO 999
}F(NE JLE.500) GO TO 901
11=2
Go TO 99Y
IF(NU.LE.15) GO TO 902
111=3
GO TO 999
READ(40,101)NFXY1,NFXY2 1NFXY3
REWIND B1
WRITE(SD801INFXYL\NFXY2INFXY3
- B0~
FORMAT(IHO-&HHFXYI-‘lJ-JX.GHNFXYZ-vlJ¢3Xo6HMFxV3-|I3)
FORMAT(313)
Do 50 t=1NP
Ispu(l)=1
1F (NFXY1)1049410
FORMAT(2014)
READ(40,102) (Mva(l).l-l.nFXYl)
WRITE(504802) (MFXY(I)s1=1(NFXY1)
FORMAT(2X+22H* KOTEl SETIFN BANGO #.2014)
DO 51 I=1iNFXY1
- 90=
NNeMFXY (1)
ISP (NN =4
CONT INUE cLo o ‘ )
IF(NFXY2)12,411412 o ' o

READ(404102) (HFKY(!J-I-l-NFKYZ)
DO 52 1=1'NFXY2

NN=MFXY(])

I1SPU(NN)=2

CONT INUE

WRITE(5043000)




3000
1l
13

803

4000

53
14

804
lo3

54

w

80
3002
104
905

106

5

U6

FORMAT (11i0,5H»e 1 )
IF(NFXY3)13414413

REANC404102) (MFXY (1) 41=1,4FXY3)
WRITE(501803) (MFXY(1):I=14NFXY3)
FORMAT (2X,12H% Y=-ROLLER #2014)
WRITE(50,4000)

FORMAT (2X+y20H* SETTEN zAHYQ CHI =)
Do 53 I=1.NFXY3

NH=MFXY (1)

ISPUCNN) =3

CONT IRUF

READ(40+103) (MFXY(122XDC1)sYD(1) 11=14hp)
WRITE(501804) (MFXYCI)«XDC1)1¥YDC1) ¢ I=14NP)
FORMAT(4(1442FB.3))

FORMAT (4 (14,2F8,3))

Do 54 I=1.NP

NN=MFXY (1)

X C(NN)=XD (1)

Y(NNI=YD(1)

CONTINUE

READ(&D¢104) (PECI)sPV(I)1PGCI) ¢ InisNOP)
WRITEC504805) (PECIdyPV(I)sPGCI) 1 I=1yNOP)
FORMAT (2X+17ii#* DANSEI PATARN #:3(3X+3F7,0)48X)
WRITE(50+3002)

FORMAT (1HO, 27H* SETTEN NO SESS5YOKU UNIT #)
FORMAT (3(3X43F7.0),8X)

NSym=0

READ (404106) (NUECE) o I=1sNU)

FORMAT (2G4)

Do 58 [=1wNU

"NSUMSNSUM+NUE CID

:F(N?uM-EQ-NE) GO TO 906
=

Go TO 999

CoNTINUE

Do 621 KK=1,NE

READ(404107) K1.K2,K3,K44k5
NEW(K2)=NEW({K2) +1

NEW(K3I) sNEW(KI) +1

NEW(K4) sNEW(rA)+1

NN1=NEW(K2)

NN2=NEW(K3)
NN3=NEW(K&)
NEE(K24NN1) =K1
NEF(X3eMNN2) =R 1
NEE(K& «NH3)I =KL
Mi(rK)=x1
ME(xK)=x2
MJ(kK)=K3
Mx(rK)=x4

- 100~
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- 120=-




621
3510
4001

4002
107

59

60

g0

65

INOP (KK =K5

}F(O-LE.KZ.AND.KZ-LT-NP) GO 1D 621
11=4

GD TO 999

IFCOLEK3.AND.X3.LTWNP) GO TO 621
I11=5

Go 70 999

IF(0¢LEJK&,AND.K2.LTsNP) GO TO 621

L11=6

GO TO 999

CoNTINUE

WRITE(50:3510) ((NEECLL1WL2) 21412 oL1=l NP)

FORMAT(1H 4+1215)
WRITE(5044001)
FORMAT (1HQ,11H*® ELEMENT #)

WRITECS504107) (MLCIIsMICI oMICID oMRCID o INOPCI) 1 Im14NE)

WRITE(50+4002)

FORMAT (1HU,24H® NUMJO AND HJO! TABLE #)
FORMAT (2014)

U0 59 Is1.NE

"NNN=INOP (D)

GAMMAC1)=PGCHNN)
EE (1) =PE (NNN)
VC1)=PY (NNN)
CONT INUE
TABLE~1 SAKUSE]
Do 60 1=1.NU
HJD1(¢1)=0
IEND=0

ISTA=1

Do 61 TuNIT=1NU
TEND= [FND+NUECTUNIT)

Do 62 FI=1STAYIEND
IFCOLTeNJOLCIUNITY) GO TO 90
NUNJOCIUNIT 1) «MI CISTA)
NUNJOCIUNET2)=MJCISTA)
NUNJOCIUNIT +3)=MK LISTA)
NJOICIUNIT)Y=3

GO TO 62

Iwoc1)=MI(II)

Iwo(2)=MICID)

Iwg(3)=MK (1)

D0 64 IB=1,3

IN=[WO(IB)

IXE=NJO! CIUNIT)

Do 65 1P=141KE
IFCINJER«NUNJOCIUNITIP})GO TO 64
CONT JNUE

IXE=IKE+1

NUNJOCTUNITVEKE) =1N

150~

160~

170~

180~

190~

ro
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nnN

64
61

400

500
501

4004

91
67

401

4040
40

n

4003
6

69

NJOTCIUNITY=IKE

CONT INUE

CONT ENUE

ISTA=ISTA+NUECIUNIT)

TABLE=1 OQUT PUT(TEST)

DO 400 1=1.NU

WRITE (50+500) (NUNJOC1+J) s Jule30)
WRITE(50+501) (NJOIC1) 4 I=1,NU)
FORMAT (1X+1014)
FORMAT(///+1Xs4144/41HL)

Nz=nZ+l
NWATCINTAYNE) =H2

TABLE=2 SAKUSE!

WRITE(5014004) L o
FORMAT (1HD 24He NUNJO AND rJO! TABLE »)
DO 66 I=1lNU

NX=0

ITs0

JEND=NJOI (1)

DD 67 J=lsJEND

11=NUNJOCT 0 J)
1k=15PUCID)
IF(IKsNEs4) GO TO 91
NX=NXl '
NFEXCTLaNX) =1
NUNJOCTvJ) =0

GO TO 7

IT=1T+1
NUNJOCT o 1T)=11
CONTINUE

KJoI()=IT

NFJOI {1)=NX

Do 401 i=1.NU
WRITE(504500) (NUNJOCT +J) 1 Jx1430)
WRITE(504501) (KJOICI) s I=14HU)
WRITE(50+4040)

FORMAT (1HO,24H= NFIX AND NFJO! TABLE %)
Do 402 I=1.NU

WRITE(504500) (NFIX(11J)sJ=1425)
WRITE(50+501) (NFJOT (1) 4 I=14NUD

TABLE=2 OUT PUT(TEST)

TABLE=3 SAXUSEI

WRITE(5044003)

FORMAT (1HU,23H# NCLS AND NwJO TABLE %)
Do 68 I=iesNP

NwJoC1)=0

0o &9 I*lsHu

00 89 J=1+4

ITALC(1+J)=0

Do 70 IKk=1.NU

- 200-
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- 220~

- 230-
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92

94
70

403
502

71

76
73

150
152

JPpagJOICIK)
00 70 JK=14JP
LE=NUNJQCTR 1 JKD

IF(NWJOCTT) WNELO) GO TO 92

NwJo(l1)al
NCLS(I T 1) =1K

GO TO 94
NwJoCl1)=NwJOCIT)+1
Ixg=NwJOCIT)
NCLSCETsIKKI=]K
CONTIRUE

CONTINUE

Do 403 1=14NP

WRITE(501502) (NCLS(1+1J) 1 J=1+4)NWJOCI)

FORMAT (1X+413+5X212)
TABLE=) OUTPUT(TEST)
TABLE~4 SAKUSE!

Do 71 li=i,nP
LanwJOCT 1)
IF(L«NE.1) GO TO 71

KK=NCLSC1141)
ITBLCKK 1) = TBL(KK 1341
KE=]TBLC(KK+1)
JYBLCKKKE)=]]

CONT INUE

DO 41 Kl=l.NU
Jp=kJOI(K])

Do 72 JI=1.0P

I 1=NUNJO(X T4 J1)
Jx=NWJ0C1T)

IFCJIKLE«1) GO TO 72
KAT=0

KMA=0

00 73 LP21.JK
Kp=NCLS(114LP)
IF(x[+GT«KP) GO TO 76
1F(x1.EB«&KP) GO TO 73
KAT=1

GO TO 73

KMA=1

CONTINUE

IF(KAT+NE«L1.ORKMACNE.1) GO

Ic=3

GO 10 151

}F(KAT.NE.I) GO To 152
C=4

IF¢(kMACNE.1) GO TO 151
Ic=2

TTBLAKE«IC) =1 TBLAKT+1C)+2
KAT=(1C=1)#30+1TBL(X141C)

70 150
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260-

270~
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n

4005

159
157

150

9210

156

155
41

162

JTBLAKT+RATYI=]]
CONTINUE
WRITE(5044005)

FORMATC1HO(17H® JTBL AND ITBL )
WRITE(504508) COTBLCKIvJ) v J=14120)
WRITEC(50+506) CITBLCEE 2 J) v Jnled)

IF(x1,EQ,1) GO TO a1
Kkp=Kl=1

DO 155 LA=3+4
KEN=ITBLCKEPLA)

IF(KEN.EQ.0) GO TO 155
LPP=30#(LA=1)

Do 156 LB=1.KEN

KZ= PP+LB

IN=JTBL (KKPKZ) -

Do 157 LC=243
LCN=1TBLCK}4LC)
IF(L.CN.EQ+0) GO TO 157
NPA=30#(LC~1)

Dp 159 LD=1,LCN

K3=NPA+LD

IFCINSEQeJTBL(KI+X3)) GO TO 156

CONT INUE
CONTINUE
NwaNWJOCIN)

NAE=0

NAT=0

DO 160 K5=1\hW
ME=NCLSCIN+K5)
IFC(ME/LT KE) NAE=1

IF(ME'GT K1) NAT=1
CONT INUE

IF(NAEJER.1) GO TO 910
I11=11

GO TO 999

KF=2

IF(NATER.1) XF=3
ITRLCKT «KFI=iTBLCKTKFI+
NF=]TBL (K] y%F) :
Na&=30% (KF=1) +NF

JIBL(KTNAAI=IN
CONT INUE

CONT INUE

CONT INUE

DO 161 MA=L.NU

Nyo=0

00 162 HNB=144
NTQ=NTO+ I TBL(NASNB)
IFCNTO.LE.30) GO TO 161
I11=12

300~

310~
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503

404
504
505

405
506

Go TO 999

CONT INUE

TABLE-4 OUT PUT(TEST)
WRITE(50:503)

FORMAT (1H1)

D0 404 1=1,4NU

WRITE(501504) (JTBL(I1J)+J=14120)
WRITE(504505)

FORMAT(1X13014)

FORMAT (/)

00 405 I=14NU
WRITE(S504506) (ITBL(lvJ)vJulv8)
FORMAT (1X1+414)
WRITE (81) A10+A204,430,A404A50

WRITE(81) NP-NE.Nu-Ps-T-Nop-lswl-NCYCL-ncch'OPTL-LlnE-EDFZ

WRITE (81) CISPUCI) I=leNpP)
WRITE (81) (X(I)v[=lsNP)
WRITE (81) (Y(I)sl=leNP)
WRITE(BL) (NUECI) I=1,NU)
WRITE(B1) NEE

" DO 601 I=1.NE

163

Li=M1(1)

L2aMI(1)

Li=macl)

La=MK (1)

ICoN=1NOP (1)

GaGAMMA(I)

Esge(D)

Vv=v{I)

WRITECS1) L3I+L24L34L4sEsVVaG(ICON

CONTINUE

WRITE (81) (CJTBL(Ivd) =1 NUYvJd=14120)
WRITE (81) C(CITBLCIvJ) o121 4NU)eJu1ed)
KYOKAIJYOKEN SHORI NO TABLE SAKUSEL

DO 163 KT=i 4

DO 163 LAA=1,42

NTABL(KTsLAA) =0

NTARL(242) =l

NTABL(¢3¢1)m=l

DO 164 11=1.NU

00 165 JK=14NP

Do 165 LR=1+2
NWAT (JX (LK) =0

N21=0

N22=0

Do 166 JJ=1.4
NK=1TBLCIT400)
IF(NR+EQ.0) GO TO 166
MM=302(JJ=1)

00 167 KK=14NK

- 350-

- 380-

T = 370~

- 380~

- 390~
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0

168
167
166

171
170

173
172

4006
501
508

16

-

T00

LA=MM+XK
INTA=JTBLC11+LA)
NLP=1SPUCINTA)

DO 168 NE=142

KE=NTABL (NLP1NE)
IF(KE«ER«=1) GO TO 169
Nz=NZ+1

NWAT CINTAINE) =NZ
NAPAR(NZ) =INTA*104NE
Go TO 168

N2z=NZ2+1
NNPARC(NZZY=INTA%#10+NE
CONTINUE

CONTINUE

CONTINUE

IF(NFJOICI 1) ERO) GO 1O 170
NJ=NFJOICID)

Do 171 1=14NJ

Do 171 J=1.42

NZz=NZz+1

NNPARCNZZ)=NFIX(114¢§) %10+
NNN=NZ +1

JIF(NZLZ.E€.0) GO TO 172

Po 173 I=1l.NZZ

NNN=NZ+1

NA=NNPARCIY /10
NE=NHPAR(1)=NA#10
NWAT(NAsNE) sNNN"
NAPAR(NNN) sNNPAR(])
CONTINUE

WRITE (81} CINWAT(IvJ)sl=1(NP)¢Juls2)

WRITE (81) (NAPARCID +I=1140)

KYOKALIJYOKEN TABLE OUTRUT(TEST)

WRITE(504503)

WRITE(50:4006)

FORMAT (1HOy32H# NTABL o NWAT AND NAPAR TABLE #)
WRITE(50+507) C(NTABL (I +J) 1 J2le2) s ]=114)
FORMAT(1X+2134/) . . L
WREITE(501508) CANWAT (149> s Juls2) s 1=l sNP) .
FORMAT(1X+214)

WRITE(50+509) (NAPARCI) + =1 NNN)
FORMAT (1X12514)
NMAT(11)=NZ#1004N22

CONT INUE

WRITE €81) (NMATL1)sI=mleNu)
NNH=0

READ(404700) OW» CLUNCI) 111 sNU)
FORMAT(1341514)

D@ 200 |=14HY

NN1=LUNCI) /100

- 400~

- 310-

- 420=-

- 43g-

- 440~
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NN2=LUN(])=NN1#100
NNN=NNN+NNT+NN2
CONTINUE

IF(NNNCEQ.D) GO TO 300

20

Qo

READ(404710) (MFXY (1) oXBCI)+YDCID s I=14NNN)

710 FORMAT(4(14+2F8.3))
WRITE(504+3004)
3004 FORMAT(1HO,5H=» & )
300 CoNTINUE
IF(LINE.EG.1) GO TO 5000

READ(40.:720) N1 EDP

Do 210 1=1.MOP

KK=2%1-1

FORMAT (151E10.0)

N1Q=22N1

READ(404730) (X(I1)+11=14n10)
Do 211 [l1=1.N1

Ig=2#11=1

ALPCITkKI= XC10)
ALPCI T KK+1)= X(10+1)

211 CONTINUE

130 FORMAT(5(2Fr.0))
210 CONTINUE
5000 ConTINUE

o

12

WRITE(B1) OWNNN«CLUNCIY s =l NUD

1F (NNN.EQ 1) GO TO 310

WRITE(BL) (MFXY(])I=11NNN)

WRITE(B1) {XD(]) s =lyNNN)

WRITE(B1) (YD(I) s I=1NNN)
310 CONTINUE

TF(LINEJNE.1) WRITEC81) N1.EDPiALP

READ(404556) ICYCL
356 FORMAT(15)
WRITE(A]) fCYCL
REWIND 81
WRITE(50.503)
WRITE (504007
4007 FORMAT(110416He NMAT TABLE #)
WRITE(504510) (NMAT (1) o I=1,HY)
510 FORMAT(1X+16)

WRITE(50+4010)
4010 FORMAT(IH1/////7/20X+13(2Hm=)

720Xs13¢2Ha %)

2A ) END  «////720K413(2Hn8) /20X 13 (2He2) )

WRITE(5044009)
4009 FoRMAT(IHL)
GO TO 1000
ERROR MESSAGE OUT
119 FORMAT(10X«5SHERROR12)
999 WRITE(504119) II11
1000 sTNe

END

—68—
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BSEKOL
Two-DIMENSIONAL ANALYSIS PROGRAM By FlHlTE ELEMENT HETHoD
COMMON /Al/ %

NUE = XAKU UNIT NO ELEMENT SU

NWAT = KYOKA! JYOKEN SYORI TABLE

LUNT = KAKD UNIT NO KAZU su

NMAT = KAXU UNIT NO JIYUDD SU

IcAB = XAKU UNIT NO JIVUSETTEN SU

1CBA = KAKD UNIT NO JIYUSETTEN SU + 1

NAPAR = KYOKAl SYOR! GO Np INDEX

ITBL = CLASS BUNRU] TABLE
JTBL = CLASS BUNRUI TABLE

NEJO = ELEMENT NO 1+Jsx SETTEN BANGO'
COMMON /Al1/ %=

X = X=ZAHYO

Y = Y-ZAHYD

WK = ELEMENT STIFFNESS.MATRIX . .
USM = KAKU UNIT TANI NO STIFFNESS<MATRIX
TSM = USM NO WORK AREA

FOCE = KAKU UNIT TANI NO KAJUKOH

WFOCE = FUCE NO WORK AREA
ABEF = HEN] AND HAMRYOKXU

COMMON /A21/ #»

110,120,130, 140.[50 = KOHZOHBUTU MEISYO

NPAGE = PAGE-SU

COMMON , /A3/ *%

EDP = SYUSOKUCHI .

WWl = X=-HOXOH.NO ZEN XAJU

W2 = Y-HOKOH NO ZEN KAJU

NP = SETTEN SU i

NE = ELEMENT SU —
NU = UNIT SU
Ps = PLANE STRESS AND STRAIN NO KUBETU

P5=0 PLANE STRESS

pS=1 PLANE STRAIN
T = ITAATU
Ow = JITYU NO UMU e
NoP = DANSE1 PATTERN 5U O
NNI = NON LINEAR DATA Sy , L
COMMON A4/ =¢ o L

KSW = STOP HANTE] N
ALP = NON LINEAR DATA . '
LIKO = SYUSOKU CYCLE su

COMVON /A5/ =+

11S1 = SUBWFOY NI OITE ERRNR NO BAA] NO STOP HANTE!

DRUM DIMENSTON «#

DAPAR = HAPAR NO NAIYD O KAKUNO

DHWAT = HWAT NO NAIYO O KAKUNO

DFLD = ELEMENT DATA NO KAKUNQ

UsM? = uSMIFOCE NO NAIYO 0 KAKUNO

20-
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Dxy = SETTEN ZAHYQ KAKUNOH

DRDEF = ADEF NO NATYOH KAKUNOH

Dpp = M-l CYCLE NO NAIYOH AKUNOH

DNEP = NEP NO NAIyYoH O KAKUNOH

ALOAD = SETTEN KAZU O KAKUNOH

CoMMON /AL/ NUE(15)-NMAT(15)-NwAr(300.7)oLuul(15).ICAB(15).
* TCBA(L5) «NAPAR(GD) « JTBL 1544 o JTAL(120415) +NEJUC3) |

CoMMON /AA1/ X¢300) +Y(200) WK (6+6) 1uSM(&0160) sFOCE(60) s TSM(60460)
* yWFOLE(60) vADEF ¢600) ¢+ ISPU(30U)

CoMMUN /A2/ 11041204130414041504NPAGE

CoMMON 7A37 EDP Wil eww2 «NPANE'NUSPS s ToOWINOP 'NNL
CoMMON /A4/ ALP(20420) JKSWiLIKOSISWIOLINE

COMMON /A5/ 115W]

CoMMOH ZA6/ 1CYCLaMCYCL sPCYCL vOPT Ly IPHAN JNNN

COMMON /AT/ EDP2

DRuM DIMENSION DELDC4000) JpAPAR (9003 1DNWAT (9000)
*#  ,DXY(600) +DRDEF(600)+DDN(G00) yDNEP(3600) +ALOAD (600)
*  (DLOAD(S00)

INTEGER OWwP51PCYCLOPTL

DOURLE PRECISION 1104120413041404156C

Icycl=1
KSw=0
Hswl=0
NpAGE=0
WRITE ¢5041000)
1000 FOPMAT‘1H1//////II//.3DX.12(3Hiil)‘1H-/30x.1h;.35x|1ﬂi/30x 37Hs S

1TRESS AND DEFORMATION ANALYSIS #/30Xs1H%,35X+1H#/30X37TH# BY
ZCFINITE :LEMENT METHOD #/30X+1H# 435X «IH#/30X 112 (3H#*%) 4 1Hx)
ALL DREAD : o

IPHAN=PCYCL #ICYCL~1

10 CALL STIF
CALL FORW
IFCIISwWIWE®s1) STOP
CALL BACW
CALL REAC
CALL STRESS
ICYCL=1CYCL#)
IFCLINF.EQ.1) GO Tn 20
IF(KSW.EQ.0) GO TO 10

20 WRITE(50+4010)

4010 FORMAT(IHLIZ//77720Xv13(2Hne)  /20X+13(2H*#) ////24X+18HPROGRAM (
=8 ) END o ///7720X 13 (2H*#) 720K 13 (2H#2) ) .
Stop
END

S50~

60-

70~

80-

)

90-




1060

1031
10

1040

SURROUTINE DKEAD
BSEKD2

Two=DIMENSIONAL ANALYSIS PROGRAM By FINITE ELEMENT. METHOD
COMMON /A1/ NUE(15) NMAT(15) 1NWAT (30042) ¢LUNI (154 1CAB (15D
®  JCBACL5) \NAPAR(C60) ¢« 1TBL(1544) ¢+ JTBL (120+15) «NEJO(I)

CoMMON /AAL/ %(300) ¥ (300) WK (646) WUSMCAD160) +FOCE (60) +TSM(E0,60)

- «WFOCE(60) «ADEF (600) ¢ J$PL(300)
COMVON /A2/ 11041204130414041509NPAGE o
CoMMON /A3/ EDPsWW1eWW2 sNFINE SNUSPS o T +OW «NOP sKK) o
CoMUN 7A4/ ALF(20420) «KSWALIKOISWILIKE

COMHON 7A67 ICYCLWMCYCL9FCYCLsOPTLy IPHANWNNN
CoMMON /AT/ EDP2

DOUBLE PRECISION 11041204130+[40,150

INTEGER OWsPSPCYCLOPTE

DruM DIMENSION DELD(4000) \pAPARC900) «+DNWAT (9000)
*#  ,DXY(600) sURDEF (600) »DDD (E00) s DNEP ¢2600) + ALOAD (600) .
£ ,DLOAD(SOO)

DIMENSION NEP(300,12)

EQUIVALENCE (NSMINEP)

REWIND 81

REWIND 82

READ (81) 1104120.130,140,150

READC81) NPsNE'NUIPST NOPI1SW] sMCYCLWPCYCL+OPT1LINECEDP2
READ (B1) C(ISPUCI)sl=14NP)

READ (B1) (X(1)sl=1+npP)

KEAD (81) (Y(1)+v1=1+NP)

READ (81) (NUECI)«1=1¢NU)

READ (81) NEP

DRUM WRITE DXYiXy

DRUM WRITE DNEPSNEP

IFCISWIZEQ.1) WRITE(5041080)

FORMAT (1H1)

IF (MCYCLE@.0U) MCYCL=30

D0 10 11=14NE

JT=g=]1=7

READ (81) N1+N21N3+NGEEsWGAMMA ICON

DRUM WRITE DELD(JT)0N1'N2|N30N§\EEvV|GAHHAclCOH
IFCISWIWNE.1) GO TO 1

WRITE(50+1031) N1|H2|H10N4'E£‘VoGAMMAnlCOH .
FORMAT (1HO,41543F10.3415) - ‘

CONTINUE
READ (B81) ((JTBLCJs1) 4=l NU) v J=14320)

READ (B1) (CITBLCI4J)vI=1¢NU)4J=1e)
IFCISWIWNEJ1) GD TO 90

WRITEC5041012) (NUECI) In1NU)
WRITEC50+1040) ((JTEL(J.I)'I-l.NU)-J-l.120)
WRITE(5041040) ((lrﬁL(l.J;.l-l.Nu).J-1.4)
FORMATCIH +415)

90 CoNTINUE

Do 20 f1=1,NU

10-

20=-

30-

40-
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20

130
1050

60
50

150

100
110
3000
3010

1000

1010

30
1011
35

110=600+11-599

111=60#11=59

READ (81) C(NWATCl4J)y[=14NP)sJ=142)
READ (81) (NAPAR(])121.60)

DRUM WRITE DNWAT([10) +NWAT

DRUM WRITE DAPARCII1) +NAPAR

IFCISWI«NE.1) GO TO 20

WRITE(50+1050) ((NHA?(['J)|l-1'NP)'J-1|2)
WRITE(50+11012) (NAPARCI)11=1+60)

CONT INUE

READ (B1) (NMAT(I) I=1.NU)
[FCISWI«NEJ1) GD TO 130
WRITE(50+41012) (NMATCI) +l=lsNUD
CONT INUE

FORMAT (1HO,2014)

'READ (81) 0W|NNN|(LUNI(I’|II1'NU)

IF(NNNSEG.0) GD 10 4

READ (81) (NAPAR(I)-I-I-NNN)
READ €81) (XC1)11a1sNNN)
READ (81) (Y(1)1I=1sNNN)

DO 80 [1I=14NNN
JT=3x[11-2

DRUM WRITE DLUAD(JT)|HAPAR¢Ill)ox(lll)cv(lll)

CONTINUE

CONT INUE

IF(LINE.NE.1) READ(C81) NN1(EDP+ALP
READ(81) ICYCL

fcycL=1cyCL#1

IFCICYCLEQWL) GO TO 150
READ(81) C(ADEF(I)1=1+,600)

DRuUM WRITE DDD sADEF
CONT INUE

NOp2=2#NOP
IF(LINE.EQ.1) GO TO 100
WRITE(5043000)

Go 1O 110
WRITE(5043010)

CONT INUE

FORMAT (1HO/3BX+23H¢ NON LINEAR ANALYSIS )I/56x.1H(xG.CM))
LINEAR ANALYSIS )//56X«TH(KG.CH))

FORMAT (1HO/3BX+23H(

WRITE (5041000)
FORMAT (1HO/5X+16Har INPUT DATA 0*) .

"IF(PS.EQ.1) GO TO 30

WRITE (50:1010) .
FORMAT(1HO+8X+15Ha® PLANE STRAIN)
GO TO 3%

WRITE (5041011)
FORMATCIHO(8X115Has PLANE 5TRE$S)
COoNTINUE

WRITE (5041020 T

50~

60~
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1020 FORMAT(1HOyBXe14Hwes THICKNESS= +F6,2)
IF (OW.EQe¢1l) WRITE(50.:1030)

1030 FORMAT(1HO8Xe13Hes OWN WEIGHT)

WRITE(50+41001) NP (NE'NUsNOP : L :

1001 FoRMAT (1HO//11X419HNUMBER QF JOINT - =e15//11X«19HNUMBER OF ELEMEN
*} =4 [5//11X¢19HNUMBER OF yUNIT =015//711X 1 19HNUMBER OF PATTERN s»
95) N

1012 FQRMAT (1HO0,2015) ~

CALL PAGE
IFCLINE.EQ.1) GO TO 120

IF (NOP.GT+5) NOP2a10 : . ‘
Do 50 1=1iNN1 .
¥RITE(50+2020) (ALP(I.J)-ALP(I.Jol).J-l.NupZ-Z)

2020 FORMATCIH 15(2F10,513X))

50 CONTINUE

IF(NOP.LE.5) 60 To 70
Nop2=2#NOP
WRITE(5012030)

2030 FoRMAT (1HO) -
Do 80 I=1,NN1 .

YRITE(5012020) CALPCI+J)1ALP(11J+1) 1 Jm114NOP242) :
80 CONTINUE '

70 CONTINUE s

120 CoNTINUE
IF(LINEE®.1) GO TO 121
WRITE(50.2040) EDP2

2040 FORMAT (1HOy15HDAMPING FACTOR=+F15,7) .
WRITE(50+2041) EDP .

2041 FORMAT(1HD+17HERROR LIMITATION=E15,8)

121 CONTINUE

RETURN . L TR EETAN .
END e C

100-

110-
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150
1040

301

1050
300
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SUBROUTINE STIF
BSEKO3 :
Two=DIMENSIONAL ANALYSIS PROGRAM BY FINITE ELEMENT METHOD

COMMON /AL/ NUE(C15) sNMATC15) sNWAT C30042) JLUNI (15) « ICABCI5) s

% 1CBACL15) \NAPAR(60) 4 [TBLC15+4) v JTBL(120415) JNEJOCI) - - -
COMMON 7AAL/ X€300) 1Y (3005 WK (516) JUSHM(E0+&0) «FOCE (60) « TSM(60,60)
® +WFUCE(60) s ADEF (600) + | SPU(300)

COMMON /A2/ 110412011304{404 150 NPAGE o

CaMMON A3/ EDP 'WW1vWW2 NP «NENUSPS s T 40w sNOP YN

COMMON /A8/ ALP (204203 +KSysLIKOS ISWI 'L INE

- 10~
COMMON /A6/ (CYCL 4MCYCL «PEYCL vOPTL s IPHANHNN :
INTEGER OWsPS1PCYCL OPT1

DOUBLE PRECISION 110412041304140,150

DRum DIMENSION DELD(4D00) ypAPAR (9003 «DNWAT (7000)
" 1LXY(600) sDRDEF (600) +DBD (5U0) 4DNEP (36U0) ALOAD ¢ 6UO)
*  JDLOADCIOD)

DIMENSION DEF(300,2)

EQUIVALENCE (ADEF «DEF) :
DRiM READ DXYsXaY .
REWIND 32

"REWIND 81 T T

Ww1=0,

Nw2=0, -

Icou=0

Kcou=0 AN . - S
NEL=0 : i, T
Do 180 11=1,42 R A ER RN
Do 180 12=1.kp :
DEFCI2411)=0.

CONTINUE ]
. - 30-
FORMAT C1HO 12X 4 2HNE 4 5X 0 2HIE +2X 0 ZHJE + 2X 1 2HKE 0 3% s SHGAMMA « 3X s BHYOUNG=H

* 23X +10HPOISSONS=R+4X 1 BHYOUNG=P /)

1CoUlw46

Do 10 KO=1.NU
IFCICYCLIER/110R/OPT1.EA:1) GO TO 301
G0 TO 300

CONTINUE

CALL PAGE

ARITE(5041050) KO

WRITE(5041040)

FORMATCIHOWSHRUNET s 1342H #)
CONT INUE

NEND=NUE(KO)
Nu=MMAT (L0) 7100
JENaNMAT (KO) ~NW#100
NENaNW+ JEN

00 20 Ji=1.NEN

FOCE(J1)=0,

WFOCE (J1)=0,

ConT INUE




O

30

311

‘1060
310

112x08600-599

DRUM READ DNWATCII) vNWAT

DO 30 Fi=14NEN

Do 30 K2=14NEN

USH(KLK2) =0,

CONTINUE

DO 40 K3=L+NEND

NEL=NEL+1

JT=BANEL~T

DRyM RFAD DELD(J!)-NorL-NrJo-EE-v-GAMMA»lcou

TFCICYCL-EQs1-0R'OPTL+EQ+1) GO TO 311
GO TO 310

CONTINUE

WRITE(5011060)NOEL +NEJOGAMMAIEE V4 1CON
FORMATCIH 2 1443Xe3[44F8.3,F10.11F11,348X12)
CONTINUE

I1=NEJO(1)

JJ=NEJO(2)

KK=NEJO(3)

X1=x€ID)

XJ=x (49

; XK=X (KK)

60

50

YIay(ll)

YJa=Y(JJ)

YxaY (KK)

IF(PS+EQ.1) GO TU 60

Ci=FE=(1l, O-V)/((l O#V)*(l 0=2:0%V))
C2sy 7€Q1.0

Go TO 50

CONT INUE

C1sFE 7€1.0-V (3%

C2=V

CoNTINVE

Fla(1,0-C2)%0.5

F2=(1.,04C2)#0.5

CO=C157/(2. On((XJ-rlJ!VK*(XI-XK)lYJf(xr-xJ)lYl))
X1J=X1=~XJ

XJIM=XJ=XK

XMI=XK=X1

YiJ=Y1=YJ

Y IM=Y J=YK

YMI=YK=-Y]

WK (191) = (FLuXIMRXIHEYIMRY IM) 2CO

WK (1+2)=(=F22XJMsyJIH) 2CO

WK (193)=(FLaXJIMaXM]+YIMRYM]) #CO

WK (1 e8)m(~(FLaXJMaYMI¢C2¥ XN Y IM)2CO)
WK (1+5)s(FlexiJux ueyiJny M) aco

WK (116)=(=CFLeXIMaY 1 J4C28X ] JEYIM)2CO)
WK(212) s (XJMRXIMEF T oY IMSY M) 2CO
WK(293)=(=CF1aXM)aYIMC2 %Y INYMI) 2CO)

- s0-
- 60~

‘ - T0-
‘{ 1_'; _ so-
; - . 90~




110
100
90
80

120
150
40

‘ w 100~
WK €204) = (XIMEXMI+F1 Y IM2YM] ) %CO i ¢
WEK(245)=(~(FleX1JaYIM+C25XJM=Y [ JI 2CO)
WK €216) =(XTJRXIM+FL1Y ] %Y IM) %CO
WK(3+3)=(FLlaxXMI#XMI+YMI#YM] ) #CO
WK(318)=(~F22XMI#YM]}%CO

WK (3+5)a(FlaxlJexMI+Y]JnYMI)2CO
WK(316)=(~(F1eXMIixYIJ+C20X] JRYMI)%CO)
WK CE+4)=(XMI%XMI+F1aYMInYM])#CO = -
WK(B45)=(=(FLaXIJnYMI+C20XHI*Y ]I %CO)
WKCa16)=(XTInXMI4FL1aY I JRYHM[I2CO

. - 110~
WK(5e5)=(FlexX[JuxX] ey [JeY] D) 2CO o 0=
WK(5+6)=(=F2xX1Jny1J)2CO
WK(696)=(X[JRXIJ+F LAY [ J#YTI) %CO

DO 70 Ka=1,5

KK4=K4+1

DO 70 K5=KK416

¥K(K51K4) WK (K&1K5)

CONT INUE )

WRITE(5044010) C(WKCI1+JD) o 112106) 4 0=l 6)
FORMAT(1H 16F12.5)

Do 80 K6=1,3 S re e
N11=NEJO(K6) . i
KR=2#Ké&=~2 ;
0O 90 K7=1,3 e P ORI
N33=NEJO(KT) I R
JR=2#K7-2

Do 100 kB=142
KK=NWAT(N11+K3)
KE=XR+K8

00 110 K9=1.+2 .
KL=NWAT (N331KY) i3
NO=JH¢K9 . :

USM KK 1KL ) =USMCKK s KL ) +WK (KEsNO) . T
CONT INUE e - I ; .

CONT INUE

CoNT INUE

CONT INUE P
IF¢ow.EQ.:0) GO TO 150 :
WEx ~0,0013GAMMART2((XJ=X])# (YK=Y ])=~(XK=X])#CYI=Y1)) /60

DD 120 X10%1,3

N33=NEJO(K10) , ‘ o T 4o
IR=NWAT (N334 2) . .

FOCE C(IR) =FOCE (1R) +WE T e : . .
DEF(N3342) =DEF(N3312) +WE ' < : ‘

CONTINUE : o

CONT INUE L.

CONTINUE

KLUZ=LUNI(KO) /100

KLU1=LUN] (K0} =KLU2%100

TF(rLUL.EQ.0) GO TO 130

()

)




O

Dp 140 K11=1.KLUL

140
130

200
190
32
1log0

[

320

1070
170

10

lcou=1Cou+1
JT=3%[COU~2

URUM READ DLOADCJTY sLNOWXL +YL
NP1aNWAT (LNO+1)
FOCECNP1) =FOCE (NP1Y +X1

NP 1=NWAT (LNOs2)
FOCECNPLY=FQCECNPLY +Y(

DEF (LNO+ 1) =DEF (LNO+ 1) #XL

DEF (LNO»2)=DEF CLNO+2) +YL

CONT INUE

CONT INVE

lF(KLU?oEQ.O) GD 7O 190

DO 200 Kilia},.KLU2

Icou=1Cou+1

Jfe3wlCOU=2

DRyM READ BLOADCJTY sLNOAXL s YL
NP1=NWATC(LNOv1)
WEOCECNP1) =»WFOCE (NP1 +XL

NP1 =NWAT(LNO+2)

WFQCE (NP1) wWFOCE (NP1 +YL

CONTINUE - ;

CALL INDI CNENINW)

CONTINUE - »

IFCICYCLVEQ+1.OR.0PT1.EQ41) GO TO 321

GO TO. 320

CONTINUE

WRITE(5031090) KO :

FORMAT (1HD//5X 4 10HR® LOAD #%45X 6HUNIT =9137/5X 4 2HNP 410X 1 SHXCKG) »
#*10X ¢ SHY (KG) /)

CONT INUE

DO 170 KIl=1:NP .
[F(NWATCKIT41) +EQ.0) GO To 170
KRR=NWAT(K11+1)

KRL=NWAT(K11+2)

W1eFOCE (KRR)

W2=FOCE (KRLY

WH1aWWl+Wl

WR2=WW24We
IFCICYCLEQ-1:0R-OPT14ER.1) GO TO 331

Go TO 330

CONT INUE

WRITE(5011070) KI]yWl,w2

FORMAT (1H 43X+ 1342F15,5)

CONT INUE

CONT INUE

WRITE(81) ((USM(JL,J2)4Jlal,60),J2=1,60)

WRITE(81) (FOCE(J1)+J1lm1460)

CONT INUE

IFCICYCL1ER+1.0ROPT1.,EQ¢1) WRITE(5011080) wwleww2

_‘77_

‘- 1;50-

160~

170-

180«

190~

o

i



. - 200~
1080 FQRMAT(1HO/TXs6F15,5)

DRUM WRITE ALQADTADEF

RETURN

ENnD
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SUBROUTINE MTWT
BSEKO4

Twp-DIMENSIONAL ANALYSIS PROGRAM By FINITE ELEMENT METHOD

COMMON /A1/ NUE(15) sNMAT (15 «HWAT (300423 JLUNI (153 + [CAB(15) v
TCBA(15) yNAPAR(60) 4 1TBL (1514 + JTBL(120+¢15) yNEJO(3)

COMMON /AAL/ X (¢300) ) (300)nWK(6v6)'USM(60‘60)-FOCE(&O)-ISM(&OoAD)

CoMMON ZA2/ 1104120{13041404150NPAGE

COMMON /A3/ EDP Wy 'wwz.Np.NE‘MU-Ps-T.OWnnopcnni

-HFDCE(EO)0ADE;;600)|ISPU(300)

COMMON /A&/ ALP(20420) 4KSwsl IKO' ISWIsLINE

CoMMON /A5/ 115W]

COMMON A6/ lCVCL-MCYCL‘PCYCL!DPTl.IPHANQNNN

CoMMON /AT/ EDP2

DRuUM DIMENSION DELDC4000) (DAPARCI00) «DNWAT (9000)
+OXY(600) «DRDEF (60D) +DDD(500) +DNEF (3600) yALOAD(E00)

WDLOAD(500)
INTEGER OW/PSePCYCLOPTL
DIMENSICN NEP(300412)
EQUIVALENCE (USMWNEP)

DOUBLE PRECISION 110412041304140,4150

IPHAN=PHAN+PCYCL
REWIND 81

WRITE(B1) 110+,120,130,140,(50
¥RITE(81) N
WRITECBL) CISPUCI)I=1,NPY
DRUM READ DXYsXsY

DRUM READ DNEPINEP
WRITECB1) (X(I)+I=1NP)
WRITE(B1) (Y(1)+1=1+NP)
WRITECRL) (NUECI)sI=14sNU)

WRITE(B1) NEP
DO 10 FI=14NE
JT=g#[1-7

DRUM READ DELDCJT) «N1iN2+N3sN&1EE2V1GAMMA Y [CON

WRITECAL) NL«NZ2«N3«NAVEEwW1GAMMAS JCON

CONT INUE

WRITECAL) ((JTBLCJGI)oI=1NU) oJ=14220)

WRITECBL) CCITBLCIoJ)aTmlyNU) vJ=144)

Dp 20 I1=1.NU
110=600%]11-599

111=60%]1=59
DRUM READ DNWAT(I10) 'NWAT
DRUM READ DAPARCI 1) 1NAPAR

WRITECB1) C(NWATCl1+J) 4 I=14HP) ¢Jn1,2)

WRITECS1) (NAPARC1)4+1=1160)
CONT INUE
WRITE(B1) (NMATCI) T=1,NU)

WRITECB1) OWINNNs (LUNICT) o I=14NU)

IF(NNNJEQ«D) GO TO 40
00 30 J1=14NNN

PcNEcNUnPS-T'NOP'lSHl'MFYCL!PCYCL'OPT1|LlNE'EDPZ

-  10=
- 20~
-  30e
- AQa

et




30

40

JT=3[1=2

DRUM READ DLOADCJT) sNAPARCII) oXCI1)o¥YCID)
CONT JNUE

WRITE(B1) (NAFAR(])‘I'l!NNN)

WRITE(81) (X(I)vIm1iNNN) |

WRITEC81) CYCI)slaliNNND

CONTINUE

IF(LINENE+1) WRITECS1) NN1.EDPJALP
WRITE(B1) ICYCL

DRUM READ DDDsADEF

WRITE(B1) C(ADEFCI),Im=1,600)
REWIND 81

PAUSE 55555

RETURN .
END .

50~
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8010
130

7010

6010
1450

6020

SUBROUTINE FORW
BSEXO5

Two~DIMENSIONAL ANALYSIS PROGRAM By FINITE ELEMENT METHOD |

CoMMON /AL/ NUE(15) +NMAT (15) «NWAT (300423 +LUNI €15) 4 1CAB(15)
*  JCBA(15) «NAPAR(60) 4 ITBL (15+4) vJTBL(120415) +NEJO(3) .
COMMON /AAL/ X(€300)+Y(300) «WK(616) «USM(6D 4603 +FOCE (60) yTSM
» TWFOCE(60) +ADEF (600 « ISPU(300)

COMMON /A2/ 1104120413041404150 NPAGE

COMMON /A3/ EDP yWwlvww2sNP «NEsNUIPS T +OW sNOP shNL

COMMON /A4/ ALP(20420) 'KSWeLIKOY1SWISLINE

COMMON /A5/ 11sWi

DIMENSION NWOK (60)

DQUBLE PRECISION [10412041304[40,150

INTEGER QW PS1PCYCL1OPTL

DRuM DIMENS1ON DELD(4000) s DAPAR (500) +DNWAT (9000), :
*  +DXY(600) yDRDEF (600) +DDD ¢600) +DNEP (3600) » ALOAD (600)
DIMENSION DEF(300,2) .
EQUIVALENCE (ADEFDEF)

IFCISWIWNEJ1) GO TO 130

Do 8010 [11=1+NU

KO=600%111-599 L

K1=60x111=59 BT

DRUM READ DNWAT(K0) 'NWAT
DRUM READ DAPAR(K1) sNARAR
WRITEC50¢6010) C((NWAT(LLvL2) eL22242)sL1=1NP)

€60,60).

WRITEC50+6020) (NAPARCLI)'L1=1.60) R

CONT INUE

CONT INUE
REWIND 81

DO 120 [1=1,NV

1CAB(11)=0
1cBALI 1) =0

CONT INUE

DO 9999 [1=1.NU

KO=400%11=599

FORMAT (1HO 4 3H50= 4 13}

DRUM READ DNWAT(K0) tNWAT

IFCISW1.NE«1) GO 70 140 - e
WRITE(5046010) ((NWATCLL1(LL2)1LL2=1,2)4LL1=14NP)
FORMAT(1H 1215) )

CONTINUE

READ(81) ((USM(JL1402)¢Jl=1460)4J201.50)

READ(81) (FOCE(J1)eJlals60)

Jz=NMATCI1) /100

IFC11.EQ¢1) GO TO 299 "
K11=60%11=119 KRR
FORMAT (1H +2015)

DRUM READ DAPAR(K11) sNAPAR

IFCISWINE1) GO TO 150

WRITE(50416020) (NAPAR(LL1)+LL1=1440)

= 20=

RIELLIT,




15

250

3
a1
613
29

[

[

7

6

0

3

3

4
9

1

w

1

CONTINUE
KLL=ICBACI[=1)

KA[=NMAT (11-1)/100

IFC(KALEQs ICABCII=1)) GO TO 6134
Do 2503 NA=KLLIKAL -

K93sNAPAR (HA) ‘

KJ=K93/10

KC=K93-KJ#10

IND=NWAT (K J4KC)

NWOK (NAY=IND

CONT INUE

Dg 31 Ki=KLL KAl

K71=NWOX (K1)

DO 33 K4=KLL1KRAI

K&=NWOK (K4)
USM(K?l|K6)=USM(K710K6)*TSH(K1¢K4)
CONT INUE
FOCE(X71)=FOCE(KT1)+WFOCE (K1)
CoNTINUE

CONT INUE

CONTINUE
IFCITBLCI112)4EQ40) GO TO 63
NKk=30+1TBLCTT42)

NA=JTBL (NK«11)

DO 61 Ki=1.2

Kp=3=K1 . I
NIsNWAT (NAGKP) !
IFCNT+GT+0ANDSNIGLEsJ2) GO TO 62
CONT INUVE

WRITE(5042320) [1eNIvJ2

liswial

Go 1O 8000

CONTINUE

Nk=1TBLCII+1)

NA=JTBLINKS I D)

DO 71 K1=1,2

Kp=j=Ki

NI=NWAT (NAWKP)

IFCNIGT. 0, AND.NI.LE Jl) Go To 62
CONT INUE

" WRITE(5012310) Ilunledz

N

11swl=1
GO 70 8000
CONTINUE

1CARCL 1) =N

‘IF¢I1.EQ:NU) GO TO 2616

IFCITBLCIT143)+EQ:0) GO TO 73
NA=JTBL (614110

Do 81 Ki=1.2

NI=NWAT (HA«K1)

50-

60=

70-
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90=-




a1

13

84

) - 100=
IFC(NI+GT+0.ANDNI L EsJ2) GO TO 83
CoNT INUE
WRITE(5042310) 11/NIeJ2Z
Ilswi=1
Go TO 3000
CONT INUE
NA=JTBL(9L 1)

DO 84 Ki=1,2

Ni=NWAT CHAVKL)
IF(NI+GT.0,AND.NI.LE.J2) GO TO 83
- 11Q0=~

CONT INVE

- WRITE(5012310) 11.N1WJZ

83
2616

C nax

C wan

94
93

96
2201

97

95
7020

6771

115wi=1

GO TO 8000

CONT INUE

1CBACI 1) =NI

CONTINUE

NEM=ICABCI])

IFCICBACII) JEQ.1) GO TO 6771
INVERSE MATRIX KA #ax

CALL AMINV(NEN)
JIE=JL sl L
JIA=ICBACID) : : Pt
KIg=1CARBCI]) .
KA=1#KAB CALCULATION wx#
IFCI1.EQ+NU) GO TO 2201
Do 96 K1=14KIE

Do 93 JI=JIAWJIE

TT=0.

DO 94 NI=1,KIE

= 1l2p=-

130~

TTaTTAUSMARENDI ®USMANT 1)
CONT INUE :
TSMCKI v J1) =TT
CoNT INUE
CONT INUE
CONT INVE
DO 95 NA=1.+KIE
WFOCE(NA) =0,
TT=0,
Do 97 I1A=14KIE
- 140~

TTaTT+FOCE CIAY #USM(NA(1A)
CONTINUE :
WFOCE(NAY=TT
CONT INVE
FORMAT (1HD ¢ 3HK 3=+ | 5)
NRITE(82) (WFUCECI) 1 1=146D)
WRITE(B2) C((TSM(11,12)411=1,60)412=1460)

IFCITER«NUY GO TO 9999
GO TO 6772
CONTINUE

e L L i




6772

101

104
103
105

1o

113

112
9999
2310
8000

B1=0.

WRITE(A2) Bl

CONT INUE

DO 101 JJ=JI1A+JIE

Do 101 KK=JIAWJIE
TSMEJIVKK) =USM(JIJIIKKD
CONTINUE

Do 105 JJ=JIAJIE

Do 103 KK=J1AJIE
TT=0.

Do 104 NI=14+KIE
TT=TT+USMCJIIINTI®TSMINT vKK)
CONTINUE
TSMCII KR =TSHCIIKK) =TT
COMTINUE

CONTINUE

Dn 110 xK=JJA+JIE
WFQCE (KX )=FOCE (XK)

CONTINUE

Do 112 JT=J1AVJIE

TT=0s

Dp 113 KT=1+KIE )
TT=TT+USMCJIT «KT) #WFOCE (KT)
CONTINUVE
WEOCECJIT)=WFOCE(JITI~TT
CONTINUE-

CONTINUE

FORMAT C1H145X +8HERROR 1043]15)
CONTINUE

‘R;juRN

Enp

—84—
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- 170-
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SUBROUTINE AMINV(NP3)
BsEKOS ‘
Two-DIMENSIONAL ANALYSIS PROGRAM .By FINITE ELEMENT METHOD
CoMMON /ALY NUE (153 «NMAT (15) +NWAT (30042) s LUNT C15) « ICABC15) ¢

*  ICBACL5) «NAPAR(60) « ITBL (15143 v JTBL (120415) JNEJO(3)
COMMON_/RAL/ X(300),Y(300) «WK(646) \AM. (60460) sFOCE (602 1 TSM(60+60)

* WWFOCE (60) +ADEF €600 + ISPU(300) . .

Do 2000 K2000=1NP3 o o
W=AM(K2000,X2000) . o .
WW=ABS(W) .

IF(WW.LE.0.00001) GO TO 2000
2001 DO 1700 K1700=1,NP3
1700 AM(K20001K1700Y=AM{K2000,x1700) /W

Do 2200 K2200=1.NP3 - o ;

1F(r2200-X2000)1800+220041800
1800 Do 2100 K2100=1,NP3

1F (x2100-K2000) 2900121002900 oo
2900 AM(K2200,K2100)=AM(K2200,K2100) ~AM(K2200,X2000) »AM(K 2000 1K2100)
2100 CONTINIE fi N
2200 CONTINUE ’

AM(K20004K2000) =1, /W . N : &

D0 1930 K1930=1,Np3 Ly,
1F (k1930-K2000)30004193043000 e
3000 Am(x1930,K2000)==AM(K1930,K2000) /W
1930 ConTINUE
2000 CONTINNE
RETURN
END ‘ R R T

—85—
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1040

1000
130

1p0
20

SUBROUTINE BACW
BSEXO7

Two=DIMENS IONAL ANALYSIS PROGRAM BY FINITE ELEMENT METHOD

COMMON /A1/ NUFE(15) +NMAT(15) +NWAT (30042 sLUNI C15) +» ICAB(15) 4

*  1CBA(15) yNAPAR(60) s [TBL (1514) 1 JTBL(120415) sNEJO(3)

COMMON - 7AAL/ X€300) 1Y (3003 4WK(616) \USMC60+60) » FOCE (60) +TSM(60,60)
* T1WFOCE(60) yADEF (600) » | SPU(300) e

COMMON /A2/ 110+1204130+1404150 NPAGE

COMMON /A3/ EDP yWw1sww2 'NP «NE'NUIPS T 1OWsNOP 1NN1

COMMON /A4/ ALP(20,20) :KSWLIKOVISWIsLINE

INTEGER OW(PS
DOUBLE PRECISION 110412041304140,150
DRuM DIMENSION DELD(4000) ,DAPAR (300) «DNWAT (9VD0)

*  +DXY(600) «DRDEF (600) 1DDD (6002 +DNEP (3600) 4 ALOAD (600)
DIMENSIOH DEF(300,2) +WFOCE1(60) '
EQUIVALENCE (ADEFDEF)

D0 10 Ili=1.NU
lianu=111+1 .
KIE=ICABCI)
JIA=ICBACLI)

JZ=NMATCE]1) /100
1Z=NHAT(11)=J22100

JIE=JZ

Kz=1Z+J2

NTK=60%([1=1)+1

DRUM READ DAPAR(NTK) sNAPAR

IFCISWIWNE.1) GO TO 130

WRITEC5041040) CICABCL1)+1 121415) 4 ¢ICBACLL) JL1=1415)
FORMATC(1H +1015)

WRITE(50,1000) (NAPAR(L1) L1=1,60)

FORMAT(1H +2015)

CONTINUE

IFCIINEWNUY GO TO 20

BACKSPACE A1

BACKSPACE 81

READ(81) ((TSMCJL1.J2) ¢ )l=1,50),J2=1460)
READ(81) (WFOCE(J1)+J1=1440)

BACKSPACE 82

BACKSPACE 82

READ(82) (WFOCE1([1)4]1=1,43)

READ(82) ((USMCILy12)1[1=1.60)121+60)
Do 100 x100=1i:KIE
WFOCE(X100)aWFOCEL (K100)

CONT INUE

Go 70 30

CoNT INUE

BACKSPACE 81

BACKSPACE 81

BACKSPACE 81

BACKSPACE 81

10~
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1020

120
110
1030

43

42

72

74

13
10

NNB=JIE+1

READCB1) ((TSM(JL4J2) s Jix)],60),.)2a1450)

READ(B1) (WFOCE(JL) +Ji=1160)

BACKSPACE 82

BACKSPACE 82

BACKSPACE 82

BACKSPACE 82

READ(82) (WFOCE1(11)al1=1,50)

READ(82) ((USM(I1412)+[1%1460)12a1460)
FORMATC1H 45F10,5)

DO 110 K110=1+KIE

00 120 K120=)1AWJIE
TSM(K1104K120) =USM(K1101K12D)
CONTINUE
WFOCE(K110)»WFOCEL(X110)
CONTINUE

DRYM READ DRDEFADEF
FORMATC(LH «2F15.6)

DO &2 NA=1l,K]E

T1=0.00

Do 43 KA=J1AVJIE

N3aNAPAR(KA) /10
NXYZ=NAPAR(XA) =N3»10
TT=TT+TSMNAXAY #DEF (N3 1NXYZ)
CONT INUE

N2=NAPAR(NA) /10
NXYZ=NAPAR(NA)=N2#10
DEF(N2NXYZ)nWFOCE(NAY  ~TT
CONT INUE

IFCIZ.£@:0) GO TO 410

DD 73 NBsNNB KZ
T1=0.00

T72=0.00

DO 72 NA=L1.KIE
N4=NAPAR(NA}/10
IXY=NAPAR (NA) =N4+10
T1=T1+TSM(NB «NAY*DEF (N4 IXY)
CONTINUE

Do 74 NC=JIAWJIE
N&=NAPAR(NC)/10

KXY =NAPAR (NC) -N&=10
T22T2+TSM(NS ' NCY*DEF (N6 1KXY)
CONT INUE

TT=T1+72

N5=HAPARCNB) /10
JXY=NAPAR(NR)=N5%10

DEF (N5 s JXY)sDEF (NS s IXY) +TT
CONT INUE

CONT INUE

DRyM WRITE DRDEFADEF

50~
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41
30

80

~N

5

62

63
510

10

IXY=NADAR(NA)~N4#1D

- 100~
CONTINUE
Go 10 10
CONTINUE
DO a0 I=l+2
Dp 80 J=l.NP
DEFtJr1)=0,
CaNT INUE
Do 52 NA=LWKIE
NaaNAPAR (HA) /10
- 110~
DFF (N8 JXY) =WFOCE (NA) .
CONT INUE
IF(1Z.FQ.0) GO TO 510
NNR=JIE+L
DO 63 NR=NNB K2
TT=0.0
DO 62 NA=14KIE
Na=NAPAR(NA) /10
IXY=NAPAR(NA) =NA*10
TT=TT+TSM(NS +NA) #DEF (NG I XY}
- 120~
CONT INUE
N5=NAPAR(NB) /10
JXY=NAPAR(NB)=NS5#11)
DEF (N5+JXY) wDEF (NS v .JXY) +TT
CONT INUE
CONTINUE
DRryM w91 TE DRDEF +ADEF
CONT INUE .
RETIRN

END
: = 130~

_88_




nNnonNnnnnN

45

46
54

‘33
32

200

1020

*

*

-

SYRROUTINE REAC
BSEXO8

wn'DI”FNSlnNALIANALYSIS PROGRAM BY FINITE ELEMENT METHQD
NT

REAGTION
DISPLACEMENT PRINT

CAL.  OF UMBALANCE CHECK
NUEL + MEMBERS (UNET)

NPIM v SUPPORT NO HOKO=SHIKI

COMMON /AL/ NUE(15)'NMAT(15)-NNAT(BGU-E)cLUNl(lﬁ)|ICAB(15)|
TCBA(L35) sNAPAR(AD) + ITBL (15+4) +JTELC1204+15) 1NEJO(D)

CoMMON ZAAL/ X(300)1Y(300) +WK (646) ¢USM(60+60) +FOCE (60) » TSM(60,60)

WWFNCE (60) «ADEF (600) + | SPU(300)
CoMMON 742/ 1104120413041404150WNPAGE -
COMMON /437 EDP yW¥lowW2 NP +NE 1NUSPS T +OWsNOP tNNL
COMMPON /A&7 ALP(20420) KSwsLIKOsISWIsLINE
CoMMON 7467 1CYCL W MCYCL sPCYCLWDPTL s IPHANYNNN

INTEGER UW(PS50PTL
DTMENSION NPIN(300) +RAT

{2) +DEF (300,2)

DOUYRLE PRECISION 1104120+130+41404150
DRUM DIMENSION DELD(4000) (DAPARC900) +DNWAT(9000)

.DXY(EOO).URDEF(GUD)-DDD(EOD)‘DNEP(JGOD)cALOAD(GOD)

EQUEVALENCE (ADEF(DEF)
WRAT1=0,

WRAT2=0,

DRUM RFAD ALOADDDEF
DO 92 K=l.Ne
KA=][SPU(K)

Na=0

GO TO(33145146454) +KA
ConTINUE

X =ROLLER
Ng=2

Gn 70 A3

CoNT INUE

Y -POLLER
NE=}

Go 10 33

CONTINUE

PINROLLER
Ng=12

CONTINUF
NPIN(K)=NB

CONTINUE

DRUM HEAD DRDEF +ADFEF

v (1)sHDDEF)

T+DDEF(30D+2)

IFCICYCLIEQe1sORIKSWIERL, OR OPTIcEQ 1) GO TD 200

Gn 70 210
CONTINUE
CALL PAGE
WRITE(50+1020)

FORMATCIHO5X 0 14Has REACTJOM ##//3X¢2ZHNP 110X 5HX(KG) 410X 1 5SHY(KG)

10«
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210

110

120

1030
igo
220

1040

1050

1000°

/)
CoNTINUE
Do 100 KE=1.NP
IF(NPIN(KE) +F@.0) GO 7O 100
Do 110 t=1,2
RATC1)=0.
CONT INUE
N55=NPIN(KE) /10
N22=NPINCKE)=N55#10
RAT(N22) =DEF (KE NZ?)-DDEF(KE.N??)

DEF(KEN22) =0,
IF(N55.E@«0) G0 Tu 120
RAT(N55)-DEF(KE-N55)-DDEF(xF-uiS)
DEF(KE1N55) =0,
CONT INUE
WRAT1=WRAT1+HAT (1)
WRAT2=WRAT2+RAT(2) . .
_lF(éﬁ;ﬁ;;E&-l-OR-xsw-Eo-lacR-uPTl-Eq-l) WRITE(50+1030) KEWwRAT(1)»
FORMAT (1H +1413F15,5)

CONT {NUE . : R
IF(ICYCLEQ.1. DR!KSN-EQ-lnoﬁ OPT1.ER.1) GO TO 2?0 : .
Go TO 230

CONT INUE

WRITE(5041040) WRAT1+WRAT2

FOPMAT (1104 SHTOTAL +F14,54F15.5)

RRITEC5011050) Ww1oaw2

FORMAT (1HD «4HLOAD 4 2F15,5)

CALL PAGE

DRUM READ DXYeXeY

KK=46

WRITE(50,1000)

FORMAT (1HO//5%418Hs* DISPLACEMENT #%//21X+10HCOORDINATE v25xs

i IZHDISPLACtMENTIIHXcZHNP|13Xv5HX(CM\nleu5HY(CM)cﬂx-lOHDISP-X(C
*H)|5X'10HDISP‘V(CM)clle7HX‘D(CH)cBX|7HY-D(CM)I)

DO 61 ITT=14NP

WFL=XC(ITT)+DEFCITT 1)

WF2=Y(ITT)+DEF(1TT2) .
IFCITTSNEWKK) GO TO 65

CALL PAGE

W¥RITE(50:1000)
KK=rK+45

CONTINUE

WRITEC5041010) lTT-X(lTT)-V(ITT)cDEF(ITT'l)-DEF(IIIcZ)'VFl‘WFZ
FORMATCIH 4 1543¢3X42F1545))
CONT INUE

ConTINUE

DRUM WRITE URDEF +ADEF
CaNTINUE

RETURN

END

50-
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3vuz20

3000

3001
204

SUBROUTINE STRESS
Surmpmiotupyry

‘BSFRO9
TWO-DIMENSIONAL ANALYSIS PROGRAM BY FINITE ELEMENT METHOD

COMMON AL/ NUFE(15) JNMATC15) +NWAT(300,2) 4 LUNI C15) 4 ICABC15)

& “TTCBAC15) JNAPAR(C60) +]TBL(15+4) + JTBL(120+15) +NEJO(3)

COMMON /AAL/ X{300) 1Y(300) (WK (616) (USM(60460) FOCE(60) « TSM(60,60)
* 1#FOLE(60) s ADEF (600) » ISPU(300)

CoMmON /A2/ 1104120413041404 150 HPAGE ' '
CoMMON /A3/ EDlewlvaZ-NPcNE-NUtPs‘T¢0w0NOP'NN1

COMMON /A4/ ALP(20¢20) sKSweLIKO115WIsLINE
COMMON /AB/ 1CYCTL «MCYCL 1PCYCL 1OPTL1vI1PHAN WNNN

CoMMON /AT/ EDP2

INTFGER OW+2SePCYCLOPTL

DRyM DIMENSION DELNCAO00) pAPARCI00) +DNWAT (9000) :

®  4DXY(600) +ORDEF (600) sDDDLE60D) yONEP (3600) ALOAD (600)

*  ,DLOAD(900)

DIMENSION 1WW(4) WDEF(30042) sAN1C4) sAN2CA) vEW(T) sNOELI(T)
DIMENSION 61(500)-F’(5DD)|G1(500)-64(500);65(500)|G6(500)'G7(500)-

G8 (500) yDHANCE00) +DWHAN(30042) 4622 (500)

DQURLE PHECISION 110412041304 {40,150

DIMFNSION WT(6) +SIGMAC3) yNEP (300,12)

EQUIVALENCE (ADEF1DEF) 1 (DHAMN s DWHAN)

EQUIVALENCE (USH-Gl)ﬂ(USM(ﬁol)'62)|(USM(1001)|C3)|(U5H(1501)'64)'
» (USM(?DDI).b5)‘(USM(?5Dl)-Gb)‘(USMISDol)cGT) B
EQUIVALFNCE (NWATGB) + (TSMINEP)

IFCICYCLER+MCYCL) XSwel

DRUM READ DNEPWNEP - '

NEL=0Q

NEL1=0

NEL2=0
Licn=L1x0+1 .
IF(1CYCL..EA.1) GO TO 201 : SR
DRU~ READ DDDDHAN . .
FORMAT C1HU, 30X, 19H*% YOUNG MODULUS 'i.llx.5x|7(5H NE +9X11HE))

AMMY 120, .

LL=0 s
CALL PAGE
WRITE(5043000) o
FORMATCIHO3UX +46H#*DIFFERENCE OF DISPLACEMENT ¢ DC1)=D(l=1)) »%) °

WRITEC5043001)
FORMAT CLHOW5X04C¢5H  NPe3x o THDIFF(X) 13X« THDIFF(Y)) /)
CoNT IHUE

DQ 200 Il=144

KLL=]1-1

[SRIARS

IFCLL.GT.NPY GO TO 202

IwweildaLL

AWLC1TY=DEF (LLy1)=DWHANCLL 1 1)
Aw2¢11)=DEF(LL+2)=DNHANCLL +2)




200

202
203

3010

3040
C
€6500

201
300
5022

2030
2020

310

30

AMMY1=AMMX Y +AWL CLT) #R24AWD (T 1) #%2

CONT INUE

WRITE(504301U) CIWW(KK) vAWE(KE) sAW2(KK) s KKulv4)
IF(LL.NEJNP) GO TO 204

Gn TO 203

CONTIHUE

WRITEC50+301Q) (lww(KK)-Awl(KK)oAWZ(KK\-KK-l-KLL)
CONTINUE

Aumx1=AMMX ] /FLOAT (2#NP)

IF(AMMXL.LE.EDP) KSw=1

FORMATCIH 15X+4(15,2F10.4))

WRITE(50+3040) AMMX1

FORMAT (1H0// 410X+ 1 THERROR LIMITATION=|EIS.ﬁ)
WRITE(50+6500)

FORMAT (1H143H HF'5Xt14HDAMPlND =5TRESS//)

DRUM WRITE DDDYADEF

00 10 11=1.NU

DRUM READ DRDEF ADEF

IFCICYCL/ERs1+«QRIKSW+ERs 1 OROPTI4ER1) GO 70 300 ..
Go 10 310

CoNT INUF

CALL PAGE

WRITE(50+5022)

FORMAT (IHU 430X s 23HC ELEMENT INFORMATION )

WRITE(50+2030) i1 - ,
FORMATC1HO 45X+ 9H®® UNIT =4 1343H :*) :

WRITE(50+2020)

FORMAT(IHO-BH NE'7x-7HSIGMA—XcTX-7HSIGMA-Y'BX-6HTAU-XY-7X-

1H1AU-MAx.1x.7Hs1rnA-1.7x.1Hs|rHA-?.9x.5H1HEIA-ax.6HK(XIY

')I)

CONT INUE

JEND=NUE(I1)

DO 20 X1=1,JEND

NEL=NEL+1

LT=g=NEL~T . , .

DRyM READ DELD(JT)|NOEL'NFJO-EE|VnGAMM‘vlCON
ITsMEJO(L)

JJ=NEJO(2)

KK=NEJO(3)

Xl=xC11)

XJ2x (J))

XK=x(KK)

Yiavcilh)

YJI=v(JH)

YK=Y (KK)

IF(PS+ER1) GO TO 30

CI=EE#(1o=V)/(C(leaVIn(l.=2,4Y))

C2av/(1.~V)

Go TO 40 ' S
CONTIRUE

50=
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40

50

65
60

Ci=FE/(1.~VsV)

C2=v

CONT INUE

Fl=(1.-C2) 72, i
CO=CL/ CAXJ=XTIRYK+{XI=XK) #YJ+ (XK=XJ)¥Y])
WK CIv1)=(YreYJ)=CO

WK (142)=C22(XJ=XK)=*CO

WK €143 =(Y]=YK) *CO

WK () 14)=(=C2)#(X]=-XK)»CO

WE(La5)= (Y=Y = (=CO)

WK(146Y=C22(X]=-XJ)»C0
WK£241)=U2%(YK=YJ)*CO

WK (242)=(XJ=AKI%C0)

WK (213)=C28(YI=YK}*CO

WK (?48)=(X]=XK)%(=CD)
WR(245)=(-C2) (Y ]=Y))uCD
WK(216)=(X1~XJ])*CO

WK (311)=F1%(XJ=XKINCO
NKC3e2)aFIn{YK=YI)aCO
WEKC3e3)=(=FLlalXI=XK)%CO)

WK (3e4)aFle(YI=YK)2CO
WE(3+5)=Fla(XI=-XJ)sCD
WK(316)=C=FLla(YI=vJ)*C0)
LLL=0

DO 50 Hil=1.3
NO=HEJO(NLL)

Do 50 MIi=1,2

LLL=LLl +1

WTCLLLY=LEF (NOWMI 1)

CONT IKUE

Do A0 14213 .
TT=n.0

Do &5 JA=1l.6

TT=TT+¥K CTAJAY #WT (JA)

CONTINUE

SIGMACTA) =TT

CoNTINUE

51=(¢SIGMAC1Y+5)GMAC2))=0.5
52259RT(C(SIGMACLY)=SIGMA(2))#0,5)a%22SIGMA(3) #22)
SEG1=51+82

S1G2=51~52 .
THETA=2R8,647589# (ATANC2,02S1GMA(3) /(SIGMA(1)=5IGMAC2))))
IF(SIGHA(1)~SIGMA(2) JLE«O,0)THETA=THETA+90.

A52=ABS (51GHAC2))

GK1=29999,9999

IF(AS2,GE.0,0U001) GX1aSIGMACL1)/SIGMA(2)

G1 {NOEL)=S1GHA(L)

G2 (NOEL)Y=SGMA(2)

G3(NOEL) =S1GHA(3)

G4 (MOEL)Y=52

100~
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" G5 CNOEL)®SIGL
G6 (MOEL)=516G2
G7 (MOEL)*=THETA
GB (NOEL ) =GK1
IFC1CYOLEQeL1ORKSWEQ» L QROPTLIEQ 1)
;wPlTE(50.1000; NOELASIGMA (1) 1S IGMA(Z)-SIGMA(S)oSZ-SIule[G20THFTA;

1000 FORMATC1H +1348F14,6)

20 CoNTINUE
10 CONTINUE

KEK=51

IFCICYCLEQ+1eORKSW.ER+1.DR.OPTL,EQ+1) GO TO 320

GO TO 330
320 CONTINUE

CALL PAGE o

WRITE(50.:5021) k
5021 FQRMAT C1HO 30X +33H¢ MEAN VALUE AROUND NODAL PulNT REINOTRNIE

WRITE(50+2000), i -
2000 FORMATC1HO,3H NPtTX-BHSlGMA-X 16X 4 BHS 1 GMA~Y o6x.8HTAu-xY .6x.8HTA

1U=MAX 16X+ BHSIGMA=1 16X +BHSTGMA=2 -aXo5HTHFTA-7X-7HK (XIY)I) k

"330 CONTINUE
DO 1100 K100=1sNP
SIGMA(1)=0.
SIGMA(?)=0. N ‘
SIGMA(3)=0, o
$220. c
S161=0.
51G2=0,
THETAROD,
GR1=0,

T JJmo .
0O 110 K1ln=1yd
KK=NEP(K100+K110)

IF (XK FR.0) GO TO 120 B ) '-»1; o
Jum g+l i ey . ‘J;.

SIGMA(1)=SIGMA(1) 4GLLKK)
S1GMA(2) =51 GMA(2) +G2(KK)
SIGMA(3) =S 1GHAC3) +G3(KK) A
$2%524G4 (KK) . ot
SIG1=51G1+G5(KK) )

"'$1G2mS 162466 (KK)
THETAWTHETA+GT(KK) L L L ‘
GK1=GK1+GB(KK) P R
110 CoNTINUE T R N :
120 CONTINUE EAEEET
GK2=FLOAT (1)) . — o
Gr2=1,/6K2 : Lo s o
SIGMA(1)aSIGMACL) #GK2 ol ;
SIGMAC2)2S1GMAC2) #GK2 S
SIGMA(3) =SIGMAC3) #GK2

_94'_
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330

130

2010

350
100

5020

3030
351

36

o

480

150
140

WRITE(5042010) KlOO-SlGHA(l)|5IGMA(2)¢5|GHA(3)‘52|S|G1|SIGZvTHETA
* GK1 .

200~
52=52%6K2

S1G1=SIGLasK2

S1G2=S1G2%6¢2

THETASTHETA*GK2

GK1=6GK1#%GK2
lF(lCYCL-Eu-1-OR'KSH-EG-I.OR-OPTIoEe-l) GO TO 340
GO TO 1350

CONTINUE

IF(x100.NE.XKK) GO TO 130

CALL PAGE :
- 210~
WRITE(5045021)

WRITE(50+2000)

KKK=KKK+50

ConTIHUE

FORMATCIH 41316F14,64F14.3,F14,4)
CONT INUE .

CaNT INUE .

IF(LINF.ER.1) GO TO 220

FORMAT(IH +15)

CALL PAGE

HRITE(50,3020)

D0 140 x140=1+NE

JT=R2K130-7

LRuM READ DELDCJT) 'NUEL 'NE JOYEE 1V sGAMMA « | CON
NEL1=HEL1+1

NEL2=NEL2+1

NOELL(NEL1)=NOEL

EW(NEL1)=EE

- 220a

- 230~
IF(NEL? . EQ.NE) GO TO 361
IF(NELL.LT.T) GO TO 360
WRITE(5013030) (NOELLCII) JEWCII) v1ialy7)
NEL1=0
Gp 10 360
FORMATC(IH ¢5X+7(15,F10,2))
CONTINUE
WRITE(5043030) (NOELLCIT) oEWCTI) 21121 NELL)
CONT INUE
KKk=1CON®2=1
- 240~
NN2=NN1L=1
IFCICYCL.EQ.1) GO TO 480
G2 (NOEL ) =EDP2* (G2 (NOEL) =622 (NOEL) ) ¢G22 (NOEL)
ConTINUE
DO 150 x150=1.NN2
6F(‘LP(K150|KKK)oLE-G?(NOEL)-AND-ALP(Klio’loKKK)cGE-GZ(NOEL)) GO T

160
ConTINUE
H53(ALD(K‘5001|KKKfl)-ALP(K150|KKK01)’,(ALP(K15o’1OKKK’

=ALP(X1504KKK))

— 95—




5010

140
220

ce510
470

FORMAT (1H +5E13.4,15)

Ré6=R52G2 (NOEL) + (R5# (~ALP (K1504KKK)) +ALP(K1501KKK+1))
EE=G2(NOEL)/R6

DRUM WRITE DELDCJIT) '\NOELYNEJOIEE sy 1GAMMA Y ICON
CONT INUE

CONTINUE

DO 470 K4T0=14HE

G22(X4T0)=G2(K470)

WRITE(50:6510) K470:G2(¢X470)

FORMAT(LH +13+F20,5)

CONT INUE

IF(KSW.EQ40) GO TD 400

. DRuM READ DDD1ADEF

6000

465

6010
4al

400

444

CALL PAGE

DRUM READ DXYsXeY

KK=46

WR1TE(5046000) ) '
FORMAT(LHO//5X«18H#% D]SPLACEMENT *l/l?lx.IOHCoeRDINAIE-ZSA- ’

* 12HD|$PLACEMENt/IAx.2H~p.13x.5nX(CM).10x-5Hv<CM)qax-IOHDISP-X(C
#M) ¢ 5Xv10HDISP=Y(CM) s 11X 2 THX=D(CHMI s BX « THY-D(CM) /)

DO 461 1TT=1.NP

WEi=XCETT)+DEFCITT 1)

WF2=Y(ITT)+DEF(ITT.2)

IFCITTNE.KK) GO TO 465

CALL PAGE

WRITE(5046000)

KK=KK+45

CONTINUE

WRITE(50+6010) lTTOx(lTT)\Y(lTT)lDEF(lTTll)IDEF{ITT‘Z’lNFlusz
FORMATC(IH +1513(3X+12F1%5.5))

CONT INUE

CONT INUE

DO 444 [TT=1.NP

XCITTI=XCITTI+DEF(ITT 1)
YCITTI=YCITTI4DEF(ITT2)

CONTINUE .
DRUM WRITE DXY X1y

IFCICYCL-EQ« IFHAN) CALL MTWT

RETURN

EnD
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nn

1000

SUBROUTINE PAGE
BSEKOLO
rwo-DxMENslouAL ANALYSIS pROGRAM By FINITE ELEMENT METHOD
COMMON /A2/ 11041204130414041504NPAGE"
CoMMON ZAB/1CYCL
DouBLE PRECISION J104120413041404150
NPAGE=NPAGE+1
WRITEC504+1000) NPAGE.[1041204¢130,1404150,]1CYCL
;ORHQL(IHII9OX-5HPAGE-‘13./5x‘5A8.10x|6HCYCLE=o13)
ETU

END

LI

R



SURSDUTINE INDTCNENNW)
gnn'g{?FNSIOHAL ANALYSIS PROGRAM BY FINITE ELEMENT METHQD
SEY
CoMMON ZAAL/ X1300)+Y(300) WK (616) 4
USMC60460) +WFOCEL60Y « TSM(60,60) ,
2 wFOCE(60) 4 ADEF (600) « I SPU(30N)
DO 10 =1 Nw
FOCEC1)=FOCE (1) +USM{T + [ 1) #4FOCECIL)
10 CONTINUE .
RETHRN

EnD

10~
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AAXTFEM

Ax ISYMMETRIC ANALYSIS PROGRAM BY FINITE ELEHtNI ME THQD
Al10, WA50 = X0 ZO BUTSU NAME

Np = SO=-SETTENSUU

NE = SO=tLEMENTSUU

Ny = SO=UNITSUU

NOP = DANSEl PATTERNSUY

Ispy = SETTENZYOTAL

NUE = XAKU UNIT NO E£LEMENTSUU

NJOI = JOINT.TABLE SAKUSED ERIA

NUNJO = JOINTTABLE SAKUSE{ ERIA

NFIX = UNIT NI FUKUMARERU KOTE! SETTEN TABLE ERIA
KJOl = UNIT NI FUKyMARERU XOTE! SETTEN TABLE ERIA
NFJal = UNIT NI FyrxuMARERy KOTEI SETTEM

NFJOl = UNIT NI FUKUMARERyY KOTET SETTEN TABLE ERIA
NwJol = KAKU SETTEN GA ZOkySHITEIRU

NwJa = xAky SETTEN GA ZOKysHITEIAY UNIT BANGOTABLE
NCLS = KAKU SETTEN GA ZOKUSITEIRy

NCLS = KAKy SETTEN GA ZOKUSHITEIRU UNIT BANGOTABLE
JTBL = CLASS BUNRUITABLE

ITRL = CLASS BUNRUITABLE

Lun = XAKU UNIT NO KAZYUSUY

110p = KAKU ELEMENT NOQ PATERNBANGO
M1 = ELEMENT BANGD

M1 = ELEMENT HO [+J9K YO-SO

MJ = ELEMENT NO [+J9K YO=S0

MK = ELEMENT NO l+J«K YO=SO

GAMMA = HIZYU

EE = YOUNG XEISU

V = POISPN HI

X = R~2AHYD TI

Y = 2-ZAHYO T1

NFXY = KOTEI-ROALER SETTENBANGO

XD = ZAHYOTI NO WARK.ERIA QVOB! KAJYU YOMIXOMI ERJA
YD = ZAHYOTI NO WARK<ERIA OYOB1 KAJYU YOHIKOMI ERIA
NYBL = SETTEN 2YOTAI TABLE

NwAT = KYOXAI ZYOKEN SYOR! TABLE

KwAT = XAKU UNIT NO Z1YUDQSWY

NAPAR = KYOXAI SYORI GONO INDEX Suu

NNP&R = KYOKAI SYOR1 GOMO INDEX Syu

= KAxy PATERN NO YOUNGKEISUU+POISONHI«HIZYU
Py = XAty PATERN NO YOUNGKEISUU*POISUNHIHIZYU

= KAXU PATERN NO YOUNGKEISUU¢POISONHI«HIZYUY
ALP = H] SENKEI KYOKUSEN DATA
NEE = XAKU SETTEN NO KESTUGO ELEMENT BANGO TABLE
NEw = NEE SAKUSEIl NOTAMENO WARK ERIA
150 = WARK ERIA
NFxYl = KOTEl SETTEN SuU
NFXY2 = KOTEIl SETTEN Syu
NEXY3 = KOTEl SETTEN SuU

~-105-

1o~

20~

30-

40-




99

800
100

900

901

902

801
101
50

192
10

802

51
9
12

52

3000
11

DIMENSEON 1SPUC300) 1NUEC15) «NJOTC15) sNUNJO C15+30)
#ANFIX(15+25)4,KJ01¢15) «NFJIOT (15) sNWJID (300) yHCLSCI0044) o I TBL(15,4)
DIMENSTON LUNC15) s INOR (5003 s [WQ(3) +NEE(300,12) \NEw (500)
#1GAMMA(S500) yEE (500) 4V (500) , X(500) Y (500) +NMAT (15)
#3JTAL(154120) +NTABL(4+2) +NWAT(300,2) s+ NAPAR(6U) +NNPAR(60)
DIMENSION  MFXY (300) 4XD(300) 1YD(300) +PECL5) PV (15) sPG(15)
1ALp (201203 «M1(500) (M1 (5003 ,MI(500) +MK (500)

DOUBLE PRECISION A10:A20:A30,A40,A50

INTEGER PS+OWsPCYCLOPTL

REANCA0,99)A10+A20,A30,A40,A50

FORMAT (5A8)

READ(4D.100) NP+ NE‘NU‘NOP!ISW"MCYC'.PCYCL‘OPTI'LlNEQEDPZ
WRITE(504800) NP'NE«NUWNOP

FORMAT (1HO « 3HNP =4 1543X 4 3HNE= ¢ [5¢3X e 2HNU= 543X s
L4HNDP=415)

FORMAT(9I54F10,1)

IF(MP.LE.300) GO TO 900

I11=1

GO T0 999

IF(NEJ.LE+500) GO TO 901

l11=2

G0 TO 999

IF(NU.LLE+15) GO To 902

I11=3

GO TO 999

READ (40, 101)HF XYL NFXY2 1 HFXY3

REWIND 81

WRITE(50.801)NFXY1sNFXY2NFXY3

FORMAT CLHO 6HNFXY1m s 13 43X y6HNFXY2= 13 43X 16HNFXY3=,]3)
FORMAT(313)

Do 50 I=1+NP
Ispu(l)=l

IF(NFXY1310,94190

FORMAT (2014) )

READ(4D+102) (HMFXY(1)41=1,HFXY1)
WRITE(504802) (MFXY(E) 1=l NFXYL)

FORMAT (2X122H# KOTE] SETTEN BANGD #.2014)
00 51 I=1NFXYL

NN=MFXY (D)

ISPU(NN) =4

CONT INUE
IF(NFXY2)12411412 . ' .
READC404102) (MFXYCI) o [=L,4FXY2)

D0 52 I=1NFXY2

NM=MFRY (L)

ISPUCNN) =2

CONT INUE

WRITE(50+3000)

FORMAT (1HO (5ties 1 )

IF¢NFXY3I13414413

—-106—

50~

60~-

10=-

a0~

)

0=~




B

13
803
4000

53
14

804
103

54

3002
104
905
106

58

( ; 906

READ(40,102) (MFXY(1) ¢ 1=1,NFXY3)
WRITEC504803) (MFXY(1)¢I=l NFXY3)
FORMAT (2X 1 12H* Y~ROLLER #2014)
WRITE(5014000)

FORMAT (2% +20H* SETTEN 2AHYD CHI *)

Do 53 1=1.NFXY3

NN=MFXY (1)

1SPU(CNN) =3

CONT INUE .
READ(40+103) (MFXYCI)oXDCI) s¥DC(I) o 1=1ohP)

WRITE(504804) (MFXYC(E) oXDCID 2 YDCI) o I=LuNP)
FORMAT(4(1442FB.3))

FORMATC4C14+2F8.3))

DO 54 1=1.NpP

NN=MFXY (1)

XANM) =XD(T)

YANN) =YD(D)

CONTINUE

READ(404104) (PEC])wPY (1) +PGC]) 1 I=1sNOP)
WRITE(50+805) (PECI)+PVLII«PGCI) s [=1NOP)

FORMAT(2X+1TH* DANSEI PATARN #13(3X43F7.0),8X)
WRITE(50+3002)

FORMAT (1HO0,27H# SETTEN NO SESSYOKY UNIT #)
FORMAT (3(3X13F7.,0),8X)

Nsym=0

READ(A0,106) (NUE (1) + I=1.NU)

FORMAT(2014)

Do 58 I=liNU

NSyM=NSUM+NUE (1)

IF(NSUM,EQ.NE) GO TO 906

11127

Go TO 999

CoNT INUE

Do 621 KK=1.NE

READ(49,107) K14K24K34K&KS
NEW(K2) =NEW(K2) +1
NEW(K3)=NEW(K3)+1

NEW (K#)=NEW (K4)+1
NH1=NEW(K2)

NN2=NEW(K3)

NN3=NEW(K4)

NEE(XK21NN1) =K1

NEE (K31NN2) =K1

NEE (K4 1NN3Y =K1

M1¢KK) =K1

M1(xKI=K2

LIRI{{ LT ]

MK (KK) =K

INOP (KK} =K 5
IFCOLEK2,AND%2,LTsNP) GO TO 621

-107-

100~

110-

120~

‘130-

140-




[[1=s
6o TO 999
:F(DoLE-KS-AND-K3aLToNP) GO TO 621
11=5
GO TO 999
:r(oéLE.KA.AND.K4.LT.NP) Go TO 621
1=
GO TO 999
621 CONTINUE
WRITE(5043510) (C(HEECLL+L2) eL221,12) 1121 4NP)

3510 FQRMAT(1H +1215)
WRITE(50.,4001)

4001 FORMAT(1HO,11H« ELEMENT #) .
WRITE(504107) (MICIDoMICI)oMICID sMKCID ¢ INOPCI) » ImLoNE)
YRITE(5014002)

4002 FORMAT (1HO24Hs NUMJO AND NJOI TABLE #)

107 FORMAT(2014)

Do 59 I=1.NE
NNN=INOPCT)
GAMMA L) =PG(NNN)

EEC1)=PE(NNN)
V1Y =PYINNND
CONT INUE
TABLE=1 SAKUSE}
Do 40 [=1.NU
60 NJOI(1)=0
1END=0
ISTA=1
Do 61 IUNIT=14NU
LEND=IEND+NUE CTUNIT)

Do 62 11=1STAvIEND
IF(0.LT«NJOICIUNITY) GO To 90
NUMJOCTUNIT 1) =MI(ISTA)
NUNJOCTUNIT «2) =mMJI(ISTA)
NUNJOCIUNTT +3) =M (ISTA)
NJOIC(IINIT) =3
GO TO 62

90 Iwott)=smi(ll)
Iwge2)=MJC11)
Iwo3)=MK (I D)

5

o

DO 64 IB=1,3
IN=1%OC1B)
IXE=NJOICIUNITY
DO 65 I1P=14IKE
IFCIH.EQNUNJOCIUNITIP))GO TO 64
65 CONTINUE
IKE=IKE+1
NUNJOCIUNITIKEY =[N
NJOTCIUNIT)=1KE
64 CONTINUE

-108-
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(_ ) 500

("] 40

62
61

400

501

4004

91
&7
66

-

4040
402

[aX3zl

4003
68

69

CONTINUE

I1STA=ISTA+NYECTUNIT)

TABLE=1 OUT PUT(TEST)

Do 400 1=i.NU
WRITE(S50+500) (NUNJOCT +J) « J=l1430)
WRITE(S01501) (NJOI (1) 4 1=1.NU)
FORMAT (1X11014)
FORMAT(///7+1X4414 ¢/ +1H1)

Nz=NZ+1

NWATCINTAYNE) =NZ

TABLE=2 SAKNSE]

WRI1TE(50+4004)

FORMAT (1HO24H# NUNJO AND XJOI TABLE =)
DD 66 I=14NU

Nx=0

IT=0

JEND=NJDI1 (1)

D0 &7 J=141JEND

1i=NUNJOCI )

Ix=1SPUCID)

IFCIK«NE«&) GO TO 91
NX=NX+1 .
NFIXC1aNX) =11

NUMJOCT 4 J) a0 r

G0 T0 67
IT=17+1
NUNJOCT IT) =11
CONTINUE
KJOoI () =1T
NFJOl (1) =2NX

Do 401 I=1.NU
WRITEC(504500) (NUNJOCE 1 D) vJ=1030)
WRITE(504501) (KJOICI)yI=1 )
WRITE(504+4040)

FORMAT (1HO,24H# NFIX AND NFJOI TABLE #)
Do 402 i=1.NU

WRITE(50:500) (NFIXC1vJ) vJ=1425)
WRITE(504501) (NFJOICI) ¢ 214N

TARLE=2 QUT PUT(TEST)

TABLE=3 SAKUSES

WRETE(504+4003)

FORMAT (1HU423H® NCLS AND NwJO TABLE %)
Do 68 1al4NP

NwJo (1) =0

Do 69 Is1iNU

Do 69 Jalea

1TBLCT v D) =0

Da 70 Ik=14NU

JpaxJOl (1K)

00 70 JKk=1.0P

—-109-
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[ada}

{1 1=NUNJOCIK+JK)
IF(NWJOCI 1) .KEL0) GD TO 92
NwJO(I1)=1

NCLSCI111)=1K

© Go 10 94

n

9

94
70

403
502

oy

7

16
73

NWJOCT1)=NwJOCT 1) +1
Ixk=NwJOCIT)
NCLSCI14IkK)=1K
CONTINUE

CONTINUE

DO 403 1=1.NF
WRITE(5D+502) (HCLS (v J) s J=l e %) sNWJOLCI)
FOPMATC(1X0813+5%X1]2)

TABLE=3 OUTPUT(TEST)

TABLE~& SAXUSEL

DO 71 1I=1.NP

L=NwJO(T1)

IF(L+NE+1) GO TO 71

KK=NCLSCET41)

TTBLAKK s 1) = [ TELCKK s 1) #1

KE=]TBL(KKs1)
JTBLCKKKEY =1
CONTINUE

Do &1 Kl=1.u o

JP=rJOIIKD)

Do 72 Ji=1.JP
I1=NUNJO (KT JD)
JK=NWJO(E])
IF(JK'LE21) GO TO 72
KAT=0

KMA=0

Do 73 LP=14JK

Kp=NCLS(11LP)

IF(r1.GT.KP) GO TO 76

IF(r1.EQ.KP) GO TO 73

KAT=1

Go TO 73

KMA=1

CONT INUE

IFCKATNE«1,0R'KMA.NE.1} GO TO 150 -

Ic=3
Go TO 151

"IFC(KAT.NE.1) GO TO 152
‘ICea

:F(KMA.HE-1) GO To 151
C=2
ITBLCKEs1CIaITBLAKI+ICY+1
KAT=(IC=1) =30+ TBL(K]11Q)
JTBL(KI+KAT) =l 1

CONTINUE
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4005

159
157

160

910

156

155
41

le2

16l

WRITE(50+4005)

FORMAT C(1HO(1T7H* JTBL AND [TEL #)
WRITE(50+508) (JTBL (K1 4J) + J=14120)
WRITE(50:506) (ITBL(K1+J) 1 J=lsd)
IF(x1.EQ¢1) GO TO 41

KKP=K]=1

0D 155 LA=3.4

KEN=ITBL (KKP1LA)

1F(KENJEQ.0) GO To 155
Lpp=30%(LA~1)

Do 156 LB=1.KEN

KZ=|PP+LB

IN=JTBL (XKP1KZ)

D0 157 LC=243

LCN=1TBL(K14LC)

IF(LCN.ER.0Q) GO TO 137
NpA=30#(LC=1)

DD 159 LU=1.LCN

K3=NPA4LD

IFCINGEReJTBLAKEWK3)) GO TO 156

CONTINUE

CONTINUE
NW=NWJOCINY

NAE=D

NAT=0

DO 160 K5=%14NW
ME=NCLS CINK5)
TE(MESLToKI) NAE=}
IF(ME«GTKI) NAT=1
CONTINUE

IFC(NAE.E&+1) GO To 910
I11=11

Go 70 999

KF=2

IF(NAT+EQ 1) KF=3
ITBLCKTvKF) = I TBLAK [ oKF) +1
NF=]TBL (K] +KF)

N44=30% (KF=1)+NF

JTBLCKI 1N44)Y=IN

CONTINUE

CONTINUE

CONTINUE

Do 161 NA=1.NU

NT0=0

DO 162 NB=1.4
NTO=NTO+ITBL (NAWNB)
IF(NTO.LE.30) GO TO 161
111=12

Go 10 999

CoNTINUE

—-111-
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50

40
50
50

40
50

60

16

1s

3

4
I
5
5

6

1

w

v ]

TABLE~4 OQUT PUT(TEST)
WRITE(504503)

FORMAT (1H1)

Do 404 1=1NU

WRITE(50+508) (JTBLCIvJ)vJ=14220)
WRITE(504505)

FORMAT(1X43014)

FORMAT (/)

DO 405 1=1.NU

WRITEC504506) CITBL(IvJ) 1 J=1e8)

FORMAT(1Xv414)
24uM/T READ-1%u%
WRITE (81) A10+A20,A30,A404A50

WRITE(81) NPINEWNUINOP s 1SW] «MCYCL W PCYCL sOPTLILINEEDP2

WRITE (81) C(ISPUCI).I=sisNP)
WRITE (A1) (XCI)s[=alsNP)
WRITE (81) (Y(I)s)=lNP)
WRITE(B1) (NUECI) v I=1yNU)
WRITE(81) NEE

DO 601 I=14NE

LisM1C])
L2aMIC1)

L3=MJICI)

La=MK (1)

1coN=INOP (1)

G=GAMMACI)

E=EE(])

Vvav(l)

WRITE(B1) L1:L2+L3L4¢E+VVeGsICON
CONT INUE

WHITE (81) ((JTBL(I¢J)oI=1'NU)+JIn14120)
WRITE (81} (CITBLCI+J)¢I=14NU) 1 J=144)
KYpxATJYOKEN SHOR1 NO TABLE SAKUSE]

DO 163 KT=144

DD 163 LAA=142

NTABLCKT1LAA)=D

NTABL(242) =~1

NTABL(341)m-1

DO 164 1i=1,NU

DO 165 JK=1.NP

DO 165 LK=1.2
NWAT(JK LK) =0

Nz=0

N2Z2s0

DO 166 JJal4
Nx=1TBL (11 JJ)
IF(NK.EQ:0) GO TO 166
MM=302(JJ=1)

DO 167 KE=14NK
LA=MM+KK
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169

168
167
166

173
172

. ’WRITE C81) CCNWAT (IoJ)sT1=1oNPY s Jaule2)s

4006
507
508
509
164

700

_NNPAR(NZL)-NFIX(!] 212210+

CWRITE(504507) CCNTABL(14J) v Jm142) v1=lv4)

walte<5o.5os)<NAPAR<1).|-1.NN~> ST

. ) - 400=
INTA=JTBLCLTSLA) -
NLP=1SPUCINTA)
Do 168 NE=142
KEsNTABL (NLP sNE)
IF(KE.EQ.~1) GO TQ 169
NZ=NZ+1
NWAT CINTASNE) aNZ
NAPAR(CNZ )= INTA#10+KE
Go TO 168
NzzaNZZ+1 e

o - 41p=
NNPAR(NZZ) = INTA®10+NE .
CONT INUE
CONT INUE
CONT INUE
IF(NFJOICIT) +E@40) GO TO 170 : EREII PR
NJ=NFJOTCIT) R
DO 171 Is1.NJ
Do 171 J=1.42
Nzz=NZz+1

[

" §20-

NNN=NZ+1 CuiT A
lF(NlZ E@-O) GO To 172
Do 173 Isl.NIZ
NNN=NZ+1
NA=NNPAR(1)/10
NB=NNPAR (1) =NA»10

NWAT (NA «NB) sNiNN

NABAR (NNN) sNNPAR (1)
CONTINUE

-~ 430~
WRITE . (B1) (NAPARCI)q1wl460) -
KYOXALJYOKEM TABLE OUTPUT(TEST)

WRITE(504503)
WRITE(50.4006)
FORMAT C1H0432H® NTABL . NWAT AND NAPAR TABLE *)

FORMAT (1X121347/)
WRITE (304508 CCNWAT (143 9Juls2) 1 1s14NP)
FORMAT(1X12]14)

~ 440-
FORMAT C1Xv2518):: L St o Filut DR
NHAT(II)-N1»100+N11 TR Sy
CONT INUE

WRITE C(81) (NMATC([)«laloN)

NNN=Q

READC404700) OW«CLUNCE) s I=slaNU)

FORMATC1341514)

DO 200 [=14NU

NN1sLUN(1) /100

NN2=LUNCI)=NN1#100

-113-

mmess sy

ST S



200

710

3004
300

720

211
730

210
5000

310

556

4007
510

40310

4009

C
119
999
1000

NHN=NNNNNL#NN2
CONTINUE

IF (NNNJEQ+0) GO TO 300

READC404710) (MFXYCI)aXDCI) o¥YDCI) o [=1 sNNN)
FORMAT (4 (1442F8.3))

WRITE(50,3004)

FQRMAT (1HO ySHe# 4 )

CONT INUE

IF(LINE.EQ.1) GO TO 5000

READ(40,720) N1 EDP

Dp 210 !=1,NOP
Kk=2%]=~1

FORMAT C154E10.0)

N10=2#N1

READC4NT30) (XCI1)+11=1.N10)
Do 211 Il=14N1

Igm2#l1=1

ALp(11kK)= xC10)
ALPCITaKK+1)= X(10+1)
CONTINUE

FORMAT(S5(2F8.0))

CONTINUE

CONT INUE -
WRITE(81) OWWNNNoCLUNCID s1=1eNU)
IF(NNN.EQ+0) GO TO 310

YRITE(81)  (MFXY(I) s I=1sNNN)
WRITE(81) (XDCI)yI=1NNN)
WRITE(B1)  (YDCI) v I=1sNNN)

CONT INUE

IFCLINE'NE,1) WRITE(81) N1.EDPJALP

READ(404556) [CYCL
FDRMATC15)

WRITE(81) 1CYCL

REWIND 81

WRITE(50:503)

¥RITE(5044007)

FORMAT(1HO  14H* NMAT TABLE #)
¥RITECS0¢510) (NMAT (1) + i=1(NU)
FORMAT(1X+16)

WRITE(5014010)

FORMAT(RIHY/////720X113¢2HR®) /20X(13(2HR%)
#A ) END o///7/20X413¢214%%) 720X 023 (2H"R) )
WRITE(50+4009)

FORMAT (1H1)

Go 7O 1000

ERROR MESSAGE OUT

FORMAT (10X SHERROR«12)

WRITE(50+119) 11§

STOP

EnD
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BAXIFEM)
AxleHMFIRIC ANALvsls PPOGRAM BY FINITE ELEMENT METHOD
COMMON /ALY

NUE = KAKU UN!T NO ELEMENT SU

NMAT = KAKU UNIT NO JiYUDO SU

NWAT = KYOKAl JYOKEN SYORI TABLE

LUNI = XAKU UNIT NO KAZU SU

[€AR = KAKU UNIT NO JIYUSETTEN SU

ICBA = XAKU UNIT NO JIYUSETTEN Sy + 1

NAPAR = KYOKA! SYORI GO Na INDEX

ITBL = CLASS BUNRU! TABLE

JIBL = CLASS BUNRU] TABLE

NEJO = ELEMENT NO [+vJyk SETTEN BANGD

COMMON ZAl1/ #=

X=R~ZAHYO .
Y=z -ZAHYO . . .
WK = ELEMENTSTIFFNESSMATRIX

USM = KAKU UNIT TANI NO STIFFNESS.MATRIX

TSM = USM NO WOHK AREA

FOCE = XAKU UNIT TANI NO KAJUKOH

WFOCE = FOCE NO WOorK AREA

ADEF = HEN] AND HANRYOXU

COMMUN /A21/ #»

110.!20|130|l40.150 - KOHZOHBUTU ME1SYO
NPAGE = PAGE=S5U

COMMON /A3/ *=

EDP = SYUSOXUCHI

WW1l = X=HOXpH NO LEN KAJU

ww2 = Y-HOKPH ND ZEN KAJU

Np = SETTEN 5U

NE = ELEMENT SU

Nu = UNIT sU

Ow = JITYU NO UMU

Nop = DANSE] PATTERN SU
NN1 = NON LINEAR DATA su
COMMON /A&/ =%

ALP = NON LINEAR DATA oo I

KSw = STOP HANTE]
LIKO = SYUSOXU CYCLE 5U
COMMON /AS/ #»

x
IISI = suB.Fow NI O1TE ERAROR NO BAAI NO STOP HANTEI
DRUM DIHENSION w*#
DELD = ELEMENT DATA NO KAKUNO
DAPAR = NAPAR NO RAIYQ O KAKUNO
DHWAT = NWAT NO NAIYO O KAKUNO
UsM2 = USMsFOCE HO NAIYO O KAKUNQ
Dxy = SETTEN ZAHYO KAKUNOH
DRDEF = ADEF NO HAIYOH KAKUNOH
DpD = N=-1 CYCLE HO NATYOH KAKUNOH
DNEP = NEP NO NAIYQH O KAXUNOH

~115-

10-
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40«
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C

*

*

»
=

ALOAD = SETTEN KAZU O KAKUNO:

COoMMON /AL/ NUECL15) «NMAT(15) oNWAT (30042 \LUNIE(15) 4 ICAB(15) »
ICBACLS5) sNAPARC60) « I TBL (1544) v JTRL(120415) y\NEJOC3)
CoMMON ZAAL/ X(300) 1Y (300) %K (616) 1USM(60+60) yFOCE(60) + TSM(60,60)

+WFOCE (60) »ADEF (600) » { SPU{300)
COMMON /A27 110412041301140,150 NPAGE

CoMMON A3/ EDP Wl W2 sNp sHE sNUSPS s T 10w 1NOP *HN1

CoMMON 7A4/ ALP(20,20) yKSwoL 1K ISWI sLINE
COMMON /A5/ [Iswl

CoMMON 7A67 1CYCL WMCYCL sPEYCL1OPTL o+ IPHAN JNNN

COMMON /AT/ EDP2

DRUM DIMENSION DELD(4000) .pAPAR (900) +DNWAT ¢3000)
+DXY (600) JURDEF (600 +DPD(600) +DNEP (3600) +ALOAD (6G0)

+DLOAD(900)
INTEGER OW(FPSPCYCLOPTL
DOUBLE PRECISION [104¢]20413041504150
lcycL=1 .
KSwa0
ljswi=0
NpAGE=0

WRITE (50.1000)

1000 FORMAT CRHL/777717717 430X 12 (3Ha#2) 4 1Ha /30X  1H# 135X s 1HR /30X, 3THN " S
TRFSS AND DEFORMATION ANALYSIS #/30X:1H%,35X 1H*/30X,37Hs BY
FINITE ELEMENT METHOD */30X01H® 135X 1H#/30X 112 (3H#*%) (1He) -~

10

1
2

CALL DREAD
I1PHAN=PCYCL+ICYCL-1
CALL STIF
CALL FORW
IFC11SWI+ER41) STOP
CALL BACW

CALL REAC
CALL STRESS
IcycL=1CYCL+)

1F (1 INE«EQ.1) GO TO 20
1IF(KSW.E@:0) GO TO 10

20 WRITE(50+4010)
4010 FORMAT(IHL////7/20X013(2H2) 720X 13(2H#4)

B ) END +/7//720X41302H#%) 720X 13(2H%=) )
STOP
END

-116-
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*

*

*
*

1060

1031
10

1040
90

SUBROUT INE DREAD

BAXIFEM2

Ax1SYMMETRIC ANALYSIS PROGRAM BY FINITE ELEMENT METHOD

CoMMON /AL/ NUE(15) «NMAT (15) «NWAT(30042) +LUNI(15)+ICAB(15)
JCBACL5) WNAPAR(60) + [ TBL (15+4) ¢ JTBL (120415) «NEJO(3)

CoMMON /AAY/ XtJUO)-Y(BOO)|WK(6|6)|USH(60'60)cFOCE(éO)-TSM(GO.GD)

WWFQCE (60) yADEF (600) 1 1 SPU (300)

COMMON /A27 110412041304140+1504NPAGE

COMMON /A3/ EDP yWW1aWW2 NP aNE sNUWES T +OW sNOPsHINL

CoMMON 7A4/ ALP(20,20) yKSwsLIKO*ISWITLINE

COMMON /A6/ JCYCLsMCYCLIPEYCL+OPTL s IPHANIYNNN

CoMMON /AT/ EDP2

DouBRLE PRECISION 1104]12041304140,150

INTEGER OWsPSPCYCL1OPTL

DRyM DIMENSION DELD (4000) 4DARAR(900) sDNWAT (9000)
vaY(6°0>-DRDEF(600)-DDn(600>.oNEP(3600).ALoAn(éoO)
+DLOAD(90D)

DIMENSION NEP(300,12)

EQUIVALENCE (USMNEP) - Sy

REWIND 81

REWIND 82

READ (81) 1104120,130,]40,150

READ(B1) NP«NEsNUWNOP 1 15W] «MCYCLPCYCLAOPTI WLINEVEDP2
READ (81) (1SPUCI)I=1.NP)

READ (B1) (XCIX«I=leNP)

READ (81} (Y(I)sl=lsNP)

READ (81) (NUE(1)+1=14nU)

READ (81) NEP

DRYM WRITE DXYeXsy

DRUM WRITE DNEPINEP i

LFCISW1+EQ.1) WRITE(50,1060)
FORMAT ¢ 1H1)

IF(HMCYCL.EQ.0) MCYCL=10

DD 10 Ui=1:NE

JT=g#]1=7

HEAD (81) N1yN2+N3'N3EE'WGAMMAY JCON

DRUM WRITE DELDCJT) sNLsN2 N3 sN&vEE Vs GAMMA » [CON
IFCISWINEJ1) GO TO 10

WRITE(50+10313 N1.N21N31N&EE 1V 1GAMMA1CON
FORMATC1HO,415,3F1043415)

CONT INUE

REAG (81) (CJTBLCJv1)41=1NU) 4 J=1,120)

READ (81) CCITBLCT0D) o 1=14NUD 1 J=144)
IFCISWIWNEJ1) GO TO 90

WRITE(50+11012) (NUECI) «I=14NU)
WRITE(5041080) CCJTBL(Je 13 In14NU)+J=1,120)
WRITE(50+1040) CCITBLCEvJ)Y o 1=14NU) yJ=1,4)
FORMAT(1H +415)

CoNT INUE

DO 20 11=1,NU
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20

130
1050

- 50-
1102600211599
111s60%1§=59
READ (B1) CCNWATCIoJ)s1=lyMP)1J=142)
READ (81) (NAPAR(1) l=1.60)
DRUM WRITE DNWAT(]J0) «NWAT
DRUM WRITE DAPARCII1) «+NAPAR
IFCISWI.NES1) GO TO 20 .
WRITE(5041050) C((NWAT(1+J)1=14NP)Jel,2)
WRITE(50+1012) (NAPAR(1)+]=1+60)
CONTINUE

READ (81) (NMAT(I) Jm1yNU}
IFCISWIWNE.1) GO TO 130
WRITE(50+1012) (NMAT(1)sl=1+NU)
CONTENUE

FORMAT(1HO0,.201%)

READ (81) OV|NNN|(LUNI(|)||-1|NU)
IF (NNNEG,Q) GO TO 4

READ (81) (NAPAP(I)!I'!ONNN)

. READ (81) (X(CI)sl=1sNNN)

60
40

150

160
110
3000
3010
1000
1010
“1020
1030

.1001

READ (81) (Y(I)slmlaNNN)

DO ¢0 111=14NKN

JT=3e}11=2

DRUM WRITE DLOAD(JT) sNAPARCITID oXCHIID oY CLIT)
CONTINUE

CONTINUE

TF(LINEJNE.1) READ(81) NN1.ECP+ALP

READ(81) ICYCL

IcycL=1CYCL+1

IFCICYCLEG1) GO TO 150

READ(B1) CADEF([)s[=14600)

DRUM WRITE DDD +ADEF

COMTENUE

Nop2=2*NOP

IF(LINE.ES.1) GO TO 100

WRI1TE(50,3000)

Go 1O 110 .

WR1TE(50,3010)

CONTINUE

FORMAT (1HO/38X+23H( NOM LIMEAR ANALYSIS )//56x.7u(l6‘cn)’
FORMAT C1HO/38X s 23H( LINEAR ANALYSIS )//56XsTH(KG.CM)}

WRITE (50+1000)
FORMATC1HD/5% 1 16Has INPUT DATA #x)

WRITE ¢5041010)

FORMAT(1HD8X +24Hes AXISYMMETRIC ANALYSIE)

WRITE (50.1020)

FORMAT C1HU 8X ¢22He® THICKNESS= 360.0 DO)

IF (OW.E®¢1) WRITE(50+1030)

FORMATCIHDBX 1 13Hes OWN WEJGHT)

WRITEC30+1001) NP4NEsNU+NOP :
FORMAT(1H0//711Xv19HNUMBER OF JOINT  =+15//11X+19HNUMBER OF ELEMEN

-118-




e VT

)

1012

2020
50

2030

80

120

20450

2041
121

- 100~-
:}5;y15llllx-19HNUHBER OF uNIT =115//11X+19HNUMBER OF PATTERN =1

FORMAT(1HD+2015)
CALL PAGE
IFCLINE.E@.1) GO TO 120
IF(NOP«GT «5) NOP2a10
Do 50 i=1.NN1
WRITE(504202G) (ALPCIvJ) sALPCI v J#1) 4 Jml NOP2+2)
FORMATC1H +5(2F10,5413X))
CONT INUE
- 110~

IF(NOP.LE.5) GO TO 70
NOop2=2%NOP
WRITE(50+2030)
FORMAT (1HO)
Do 80 I=ml.NNL . .
WRITE(5042020) CALPCIvJ) 2ALPCI o J+1) «Jul14NOP242)
CONT INUE
CONTINUE
CONTINUE
IFCLINE.ER.1) GO TO 121

- 120~
WRITE(5042040) EDP2
FORMAT (1HD115HDAMP ING FACTOR=1F15,7)
WRITE(50+2041) EOP
FORMAT (1HO+1THERROR LIMITATION=1E15,8)
CONT INUE
RETURN
END

—-119-




SUBROUTINE STIF

c BAXIFEM3

c AXISYMMETRIC ANALYSIS PROGRAM BY FINITE ELEMENT METHOD
COMMON ZA1/ NUE(15)¢NMAT(15) yNWAT(30042) sLUNIC15) ¢ ICABC15) 4
* 1CBAC15) «NAPAR(60) ¢ ITBL (1544) 1 JTBLC120415) +NEJOC3) ; —
COMMON /AAL/ X(300) 1Y (300) (K (616) 4USM(60:60) «FOCECE0) +TSM(E0460) { )
* yWFOCE(50) «ADEF(600) + [ SPU(300) ' \.
COMMON /A2/ 11041204130+14041509NPAGE
COMMON /A3/ EDPsWywlsww29NP +NESNUIPS 1T 1Oy sNOP 'NNL
_COMMON /A&7 ALP(20,20) «KSWaLIKO+ISWISLINE

CoMMON /A&7 TCYCLMCYCLsPCYCL1OPTL s IPHAN +NNN
INTEGER OWsPS1PCYCLOPTL

DOUSLE PRECISION [104]2041304140,150

DRuM DIMENSION DELD(4000) ,pAPAR (500) s DNWAT (9000} ‘ :
*  4DXY(600) +DRDEF (600) yDDD (600) +DNEP (3600) (ALOAD (600) ; :

+  ,pLOAD(900) ‘ S

DIMENSION DEF(300,2) .

DIMENSTON AC616) yDAWK(616) tADAW(646) .

EQUIVALENCE (ADEF (DEF) ) ' bt
DRUM READ DXYsXiY : e !

REWIND 82
REWIND 81
Wwi1=0,

ww2=0.

lcou=0

Kcou=0

NEL=0

Do 180 [1=1,2
DO 180 I2=14NP
DEF(12+11)=0,

180 CoNTINUE
1040 FORMAT (1HO 42X 12HNE5X+2ZHIE ¢+ 2X 4 2HJE 12X s 2HKE + 3X 1 SHGAMMA 1 3X s BHYOUNG=M | ’
* +3X110HPOISSONS=R+4X s BHYOUNG=P /) -
lcoul=s¢
Do 10 KO=1,NU
IFCICYCL.EQ+1.OR.OPT1.E@+1) GO TO 301 .
G0 TO 300
301 CONTINUE
CALL PAGE
WRITE(5041030) KO

WRITE(50+1040)
1050 FORMATC(IHOWSHRUNIT1342H #)
300 CONTINUE
NEND=RUE(KO)
NwatMAT(KO0) /100
JEN=aNMAT (KQ)~NW#100
NEN=NW+JEN
Do 20 Ji=1.HEN
FocE(J1)20,
WFOCE(J1)=0,

=120-




20

30

311

1060
310

61

62

CONT INUE

11=K0%600-599

DRUM READ ONWATCI11) sNwAT
DO 30 Ki=1(NEN

DO 30 K2=1.NEN
USM(K1+K2) =D,

CONT INUE

Do 40 x3=1«NEND
NEL=NEL+1

JT=BaNEL~T

DRUM READ DELDCJT) «NOEL SNEJO1EE«VeGAMMAs JCON
IFCICYCLEQ.1+0R+QPT1(EQ.1) GO TO 311

G0 7O 310

CONTINUE

WRITE(5041060)NOEL vNEJO1GAMMAYEE W+ ICON
FORMATCIH +1443X03144FBe34F10414F11, 3.ax.|z)
CONTINUE

11=NEJO(1)

JJI=NEJO(2)

KK=NEJO(3)

X1aX<IlD
XJux(J))
XK=X(KK)
XHaxK

Y=y 1D Co ST

YJ=y (I

YK=Y (KK) .
YM=YK : .
XM =XK=X1]

YMI=YK=Y ]|

XJI=XJ=X1
YJII=YJ=¥]
CaEE#¢1.=V) /(1. 4V) /(1,0=2,02V)
C11aC

C22=C .
C12=Ce(V/(1,0~V)) :
Cx=Cl2 . !
€33aC*(1,0=2,02V)7(2,0%(1,0-V))

IF (X1+E@.XM) GO TO 1

AlM= (XMEY [=X12YM) 7 (XM=~X1)

BlM=(YM=Y1) 7 (XM=X{)

GD TO 62

CONT INUE

AlM=0,0

Bi{M=0.0

CONTINUE

IF (XJ.EQ:+XM) GO;TO 63
AMJ= (X JRYM=YM#Y D) /7 (XJ=XM)
BMJa (YJ=YM) /(X J=XM)

GO 10 64
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63

64

65

66

CONT INUF

AMJ=0,0

BMJ=0,0

CONT INUE

IF (X1.EQ+XJ) GO TO &5
A= (XTRYJ=XIRY ) /(X T=XD)
BUI=(YI=YI)/ (XI=XJ)

GO 70 66

CONT INUE

AJ1=0,0

BJ1=0.0

CONT INUE
TI11=CXII#YMI=XM] 2YJ1) 20,50
Trp2s(XT+XJ4XMI#T1112¢140/3.0)
TI3=(Y1+YJ+YMI#T1{12(1,0/3,0)
T1a=3.0eT111/ (X1 4XH+XD) .

1TIS=0-5'((AJI**Z-AIH**2)*ALOG(XI)0

2

(AMJE%2-AJ] x%2) s ALOG(X)) +
CAIMRRZ-AMSn%2) ALOG (XM))

BHATMEBIMA (XH=XT) + AN IRBMIR (X J=XM)

SeASIRBIIR(XT=XU)+0,25% (BIMus2%(XMan2=X]2#2)
S54BMJER2n (X INx2=XMan2) 4B 2222 (X1 n22-X x82))

L(AMJ»2I=AS [ 2%3) #ALOGIXJ) + (AIM#R3=AM J%23) #ALOG (XM) ) +
ZATMER2 ¥R [Me CXM~X 1)+ AMI w8 20BMI% (X J=XM) +AJ [ 4 R20B ] »
3(XI=XJ)+0, 55 (AIM*BIMr=2% (XM*#2=X [ #22) +AMIEBMI 2225
ACXInR2=XMRR2) tAJT AR I I %u22 (X ] R R2-XJR%2) )+
5(1,0/9,0)%(BIM¥ %3 u(XMr23=X1223)+BMIn#3# (X Io2ImXM2%3) +

&

T16%(1,0/3,0)*(CAJI*23~ATMa23) 2ALOGIX]) +

Bal#e3% (X[ #23=XJ%23))

TIT2(XI#22+XJEn24XM8224 (XT+XJ+XM) 2£2)3T[11/12,0
TIBa(XT#Y 1+ XJRY I+ XMEYM+ (XT+XM+XI) # (Y] +Y J4YM) ) #T112/712,0

WK(141)=C11aTI4
WK(142)=(CX+C11)=TI11
WK(143)=Cl12T15
WK(144)=0,

WK(1453=0,
WK(146)=Cl207111
WK(2+2)=2,0%T112%¢C114CX)
WK(243)=T138(CL+CX)
WK(214)=00

WK(215)=0,
WK (216)=2,00T1]129C12
WE(3+3)= Cl1#TEA4C33aT1E2
WK(314)=0,
Wr(345)=C332T1]2
WK(316)=C12#T13

WK (444)=0,

WK (845)=0,

WK (416)=0,
WK(545)=C33»T112
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70

71

72
4010

T4
75

17

16
8

B2

WK(516)=0,
WEK(6+6)=C225T112
00 70 Ké4=1.5
KK4=Ka+1

Do 70 K5=KK&16

WK (K51K4) =WK (K41K5)
CONT INUE

Do 71 x4=1.6

Do 71 X5=1+6
A(Ka1K5)=0,

CONT INVE

AC1 o 1)=(XJHYM=XMEYJ) /(2,02T111)
AC241)=(YJ-YM)/(2,0+T111)
AC341)=(XM=XJ) /7(2,0+T1{1)
AQ143)=(XMEY[=XI2YM)/(240#T111)
AC243)=(YM=Y1)/(2,0%T111)
A(343)=(XI=XM)/(2,0=T111)
AC145)=(XI#YJ=XJeY[)/(2+0+T1 1)
A(245)=(Y1=YD)/(2.0%T11L)
A(345)=(XJ=X1)/7(2,0%T111)

Do 72 K&=1.:3

KK&=Ka+3

DD 72 K5=14542

KK5=K5+1

ACKKE 1 KK5) =A (K 1K5)

CONT INUE

WRITE(5014010) (CACTI1409)411=116)1JJs148)
FORMAT (1H 16F12.5)

DO 73 Ka=l 6

Do 73 K5s1.6

TT=0.0

DO 74 Ké=146
TTeTT+WK (K4 K6) #A(K6 K5
DAWK (K6 4K5) =TT

CONTINUE

DO 76 K4=146

DO 76 K5=146

T1=0.0

Dp 77 KEx146
TTeTT4A(KEX4) #DAWK (K6 4¢K5)

ADAW (K4 4K5)=5¢283185310TT
CONTINUE

DO 82 KA®145

DO B2 K5=146

WK (K& 1K5) =ADAW (X4 4K5)

WRITE(5044010) (AWKC114JJ)+01n106)10Jn146)
D0 B0 K&=143

N131=NEJO(KS)

KR=2#K&=2

Do 90 K7=1+3
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110
100
90
80

120
150
40

N33=NEJO(KT)
JR=2#K7=2

D0 100 K8=142
KKaNWAT(N11+K8)
KE=KR#KB

Do 110 K9=1.2
KL=NWAT (N334K9)
Na=JR+X9

USMEKKeKL) =USMCKK aKL) +WK (KE sND)

CONT INUE

CONT INUE
CONTINUE
CONT INUE
IF(OW.E£Q40) GO TO 150

WE==0,001%GAMMA® (X[ +XJ+XM)#T111%0,1111111 !

DO 120 K10=1.3
N33=NEJO(K10)

TR=NWAT (N33+2)

FOCE CIRY=FQCE(IR) +WE
DEF(M33+2)=DEF (H3342) +WE

CONT INUE

CONTINUE

CONT INUE
KLU2=LUNI(K0) /100
KLUL=LUNI (K0)=-KLU22100
IF(XLU1.EQ.0) GO TO 130
DO 140 K1ll=1.KLUL
lcou=1Cou+1

JT=3#1COU=~2

_ DRuM READ DLOAD(JT)sLNOSXL YL

140
130

200
130

NP1=NWAT(LNO«1)

FOCE (NP1) =FOCE (NP1) +XL
NP1aNWAT(LNO12)
FOCE(NP1) *FOCE (NP1)+YL
DEF(LNO+1)aDEF (LNO« 1) +XL
DEF (LND+2) =DEF (LNQ12) +¥YL
CONT INUE

CONT ENUE

IF (KLUZ.EQ.,0) GO TO 190
Do 200 K1i=1.KLU2

1cous1Cou+l
JT=3#1C0U-2

DRUM RFAD DLOAD (JT) sLNOXL YL
NP1aNWAT(LNO 1)

WFOCE (NP1)aWFOCE (NP1) #XL
Np1=NWAT {LND+2)

WFOCE (NP1) =WFOCE (NP1) +YL

CONT INUE

CALL INDIC(NENsNW)

CONTINUE
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321
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IF(ICYCL.EQ+1+OR0PT1.EQ¢1) GO TO 321

Go TO 320
CONT INUE
WRITE(5011090) KO

1090 FORMAT (1HO//5X110H%s LOAD ##,5X+6HUNIT -ll3//5X|2HNP|10Xo5HR(KG)C

320

331
1070
330
170
10
1080

+10X+5HLZ (KGY /)

CoNT INUE

Do 170 KI1l=14NP
IF(NWATCK1141)+EQ,0) GO TO 170
KRR=NWAT(KI1+1)

KRL=NWAT(KI142)
¥1=FQCE (KRR)
wW2=FOCE (KRL)
WH1=WW1+WL
WW2=WW2 412

- 260~

IFC1CYCL/EQe1+0ROPT1,EQ41) GO TO 331

GD TO 330
CONT INUE

WRITE(5011070) K1§.W1\W2
FORMATC1H +3X113412F15,5)

CONTINUE
CanTINUE

- 270-

WRITE(BL) ((USM(J1:J2)4J1=14¢60)+J251460)

WRITE(B1} (FOCECJI)+J1uls50)
CONTINUE

IFCICYCL1EQe1+ORsOPTI1EQ¢1) WRITE(5041080) wwliww2

FORMAT (1HD/7X+6F15,5)
DRUM WRITE ALOADADEF
RETURN

EnD
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SUBROUTINE MTWT
BAXIFEMA

AXISYMMETRIC ANALYSIS PROGRAM BY FINITE ELEMENT METHOD

COMMON /AL/ NUE(15) sNMAT (15) 'NWAT (30042) sLUNI(15) + [CAB(15),

®  JCBACL5) yNAPAR(A0) « [TBL(15+4) ¢ JTBL(120415) sNEJO(D)

COMMON /AAL/ X(300)¢Y(300) 4WK (6+6) +USM(60+160) +FGCE (60) « TSM(60 +60)
- sWFOCE (60) yADEF (600) 4 | SPU(300)

COMMON /A2/7 11041204130+1404 150 NPAGE

CoMMON A3/ EDP /W1 vWW2 sNP «NE sNUPS + T1OW + NOP 'NN1

COMMON /A4/ ALP(20,20) yKSWsL IKO+ISWILINE

CoMMON /A5/ 11SWl ‘
COMMDN /A6/ 1CYCLyMCYCL *PCYCLOPTLs IPHAN SHNN

COMMON /A7/ EDP2

DRum DIMENSION DELD(4000) ypAPAR(900) «DNWAT (900D)
*  +DXY(600) ORDEF (6003 +DDD(E00) yDNEP (3600) 4ALOAD(600)
*  (DLOAD(90D)

INTFGER OW PS'PCYCLOPTL

DIMENSION NEP(300,12)

EQUIVALENCE (USMANEP)

DOUBLE PRECISION [10412041304+140,150

IPHAN® IPHAN+PCYCL

REWIND 81

WRITE(S1) 1104120,130,140,150

WRITE(81) NPINE'NUSNOP ISW1 +MCYCL spCYCL «1OPTLsLINEVEDP2
WRITE(BL) CISPUCI) . 1=1,NP)

DRUM READ DXYXsY

DRUM READ DNEP NEP

WRITE(81) (X(C1)siI=1NP)

WRITE(81) (Y(I)I=1NP)

WRITE(B1) (NUECI) s 1=1oNU)

WRITE(B1) NEP
Do 10 11=1,ME
Jr=gnll-7
DRUM READ DELDCJT) sNLoN2 N3 sNS 1EEsY s GAMMA + [CON
WRITECBL) N1eN2+N3NA+EEV1GAMMAVICON
10 CoNTINUE
WRITE(CAL) CCJEBLC(J1D o In1 NU) 4 J=1,120)
WRITECBL) CCITBLCI D) o 1=14HU) 1J=ly4)
Do 20 I1s=1,NU
110=600%11=-599

111=60%1[=59
DRUM READ DNWATC110) sNWAT
DRUM READ DAPARCI]1)+NAPAR
WRITE(BLY CCNWATClJ)o[=1NP)1J=142)
WRITE(RL) (NAPAR(I) [=1460)
20 CoNTINUE
WRITE(BL) (NMAT(I).I=1(NU)
WRITECAL) OWNNNo(LUNT(1) o Inlonl)
IF(NNN4EQ.0) GO TO 40
00 30 Il=1¢NNN
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o

3

40

Jr=3=jl-2

DRUM READ DLOADCJITY sNAPARCIID oXCLId 2 YCID)
CONTINUE

WRITECOL) (NAPARCI) s I=L1sNNN)

WRITECA1) (XCE) v EmloNNND

WRITECBL) (YCUI)sI=1oeNKNNY

CONT INVE

IF(LINEWNE.1) WRITE(81) NNL.EDPIALP
WRITE(81) [CYCL

DRUM READ DDDADEF

WRITE(81) C(ADEF(1),I1=1,600)
REWIND 81

PAUSE 55555

RETURN

END
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8010
130

7010

6010
140

6020

*

*

*

SUBRQUTINE FORW

BAXIFEMS

AXISYMMETRIC ANALYSIS PROGRAM BY FINITE ELEMENT METHOD

COMMON /AL/ NUE(15)uNMAT(15)onAT(300.2)‘LUNl(15)-1CAB(15)0
1CBACL5) sNAPAR(60) + ITBLC1514) 1JTBL(120415) sNEJO(3)"

CoMMON /AAL/ X(SDO)-Y(BOOJnHK(boﬁ)oUSM(boubo)-FOCE(GO)-TSM(GOoGOT

'WFOCE (60) vADEF (600) ¢ 1SPU(300)
COMMON /A27 [10+1204130414041504NPAGE - ;
CoMMON A3/ EDPowwl-wwanp.NEcNu‘ps.T.ow|Nop|NN1 A
COMMON 7A4/7 ALP(20,20) JKSWaLIKOYISWEsLINE L

COMMON 7A5/ 11SwWi
DIMENSION NWOK (60)
DOUBLE PRECISION 110412041304[40,150
INTEGER OW+PS+PCYCLOPTL
DRUM DIMENSION DELD(4000) ,pDAPARC(900) +DNWAT (9000)
+DXY (600) yDRDEF (600 +DDD (600 +DNEP (3600) +ALOAD (600)
DIMENSION DEF (300,2)
EQUIVALENCE . (ADEF yDEF)
IFC¢ISWIWNEi1) 60 TO 130
Do 8010 i1I=1NU

xo-eooalxl-599
Ki=60x][1=59

DRUM READ DNWAT(KO) sNWAT

DRUM READ DAPARCK1) +NAPAR

WRITEC5044010) C((NWAT(L14L2)1L29142) «L1ul.NP)
WRITE(5016020) (NAPAR(CL1),L1=1,60)

CONT INUE

CONT INUE

REWIND 81

DO 120 11=14NU

IcABCI1)=0
1CBACI 1) =0

CONT.INUE

DQ 9999 11=14NU

KO=600%] [=-599

FORMAT (1HO s 3H5084 [ 3)

DRUM. READ DNWAT(KO) sNWAT

IFCISWI.NE.1) GO TO 140

WRITE(5016010) ((NWAT(LL1LL2)+LL2=142)sLL1=1NP)
FORMAT(1H +2]5)

CONT INUE

READ(81) (tUSM(Jl.J?)-J1-1.60).J2-1.60)
READ(81) (FOCE(J1)J1le1460)
JZ=NMAT (1) /100

IFC11.EQs1) GO TO 299

K11=60%[1=119

FORMATCIH +2015)

DRUM READ DAPAR(K11) sNAPAR
IFCISWI«NE.1) GO TO 150

WRITE(5016020) (NAPARCLL1)LL1w1460)
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150

25p3

33
31

6134

-

6

w

]

7

e

62

CONTINUE

KLL=1CBACI §=1)
KAT=NMATC11=1)/100
1F(KAL+EQ/ICASCII-1)) GO TO 6134
Do 2503 NA=KLLkA]

K93=NAPAR(NA)

KJ=x93710

KC=x93=kJ*10

IND=NWAT (K.JexC)

NWOK (NA)=IND

CONT INUE

Do 31 K1sKLLKAI

K71aNWOK (K1)

DO 33 K4=KLLKAI

K&=NWOK (K4)

USMEKT1sK6) =USHEKTL1KE) +TSMIK14K2)
CaNT INUE
FOCE(KT1)=FOCEC(KT1Y+WFDCECKL)

CONT INUE

CONTINUE

CONT INUE

IFCITBLCI1412):EQ.0) GO TO &3
Nk=30+1TBLCI[+2)

NA=JTBL (NK+ ) 1)

00 61 Ki=1,2

Kp=3-K1

NI=NWAT (NA'XP)
IF(MI«GT.0.AND.NIJLE«J2Z) GO TO 62
CONTINURE

WRITE(5012310) I[«NI«J2

l1swi=l

Go T0 8NOD

CONTINUE

NKw=]TBLCIT41)

NA=JTBL (NK+T1)

Do 71 K1=1.42

Kpe=3-K1

N1=sNWAT (HASKP)

IF (N1 +GT«0,ANDSHTWILEsJ2) GO TO 62
ConTINUE

WRITEC50+2310) L1 nleJ2
liswl=1

Gn TO 8000

CONTINUE

1cABCI LY aN]

IFCI1.EQNU) GO TO 2616
IFCITELCE143)ER.0) GO TO 73
NA=JTBLC61411)

DO 81 X1=142

NEanWAT (NAGKL)
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81

13

a4

83
2616

C #xs

C #»r

94
93
96
2201

97

93
7020

6771

IF(u1.GT 0. AND.NILLE.J2) GO TO 83
CONTINUE

WRITE(50+2310) liynlvuz

liswi=1

Go TO 8000

CONTINUE

NA=JTBL (91 112

00 84 X1=1.2

NIaNWAT (NA+K1)
IF(NI.GT,0.ANDNILEWJZ) GO TO 83

CONT INUE

WRITE(5012310) IlnleJz
liswl=1

Gao TO 8000

CONT INUE

IcBACI1)aNT

CoNTINUE

NEN=1CABCI 1)

IFCICBACII) «E@.1) GO TO 6771
INVERSE MATRIX KA #as#

CALL AMINV(NEN)

JIE=JL

JIA=1CBACITD
KIE=1CABCIL)

KA=1#KAB CALCULATION #x#
IF(11«E@«NU) GO TO 2201
D0 96 KI=L«KIE

00 93 JI=J1AWJIE

1"0.

Do 94 NI=1«KIE

TTaTT+USMIKT o NTIRYSMCNTI o JT)
CONT INUE

TSHERIvJD) =TT

CONTINUE

CONT INUE

CONTINUE

DO 95 NA=1.x1E

WFOCE(NA) =0,

TT=0,

Do 97 [A=1rIE

TT=TT+FOCECTA) 2USHCHA L TA)

CONT INVE

WFOCE(HA) =TT

CONT {NIE

FORMAT (1HO 4 3HK3=4 | 5)

WRITE(A2) (WFOCE(]) 1=1460)

WRITE(82) ((TSM(IL1412)411a1460)412=1460)
IFCII«EQ«NU) GO TO 9999

Go 1O 6772

CONTINUE

-130-

100~

110~

120-

130=-

140




6772

101

104
103
10%

110

113

112
9999
2310
8000

B1=0,

WRITECA2) Bl

CONT INUE

Do 101 JJ=Ji1ArJIE

D0 101 KK=JlAJIE
TSM(JJ1KK I =2USM IS KK)
CONTINUE

DO 105 JJ=JIAvJIE

Do 103 XK=JIAWJIE
TT=0.

Do 104 NI=1.KIE
TTaTT+USMCIINEIRTSMINT vKK)
CONT INUE
TSMCJIKK) = TSMLJIWKK) =TT
CONT INUE

CONT [NUE

DO 110 KE=JIA+JIE
WFOCE (KK) =FOCE (KK)

CONTINUE

DO 112 JT=J)lA+JIE

TT=0,

Dp 113 XT=l.KIE
TT=TT+HISMCITIKTI *WFNCE (KT)
CONTINIE

WFOCE (JT) =sWFOCE(JT) =TT
CONTINYE

CONTINUE
FORMAT (1H1 «5X+8HERROR 104315)
CONT INUE

RETURN

END

-131-

- 15Q-

- 160-

- 170-

= 180-

Sz g 1o




2001
1700

1800

2900
2100
2200

3000
1930
2000

SURBRQUTINE AMINV(NP3)
BAX|FEM&

AXISYMMETRIC ANALYSIS PROGRAM BY FINITE ELEMENT METHOD

CoMMON 7ALl7 HUE(15) «NMAT(1%) «NWAT(30042) oLUNI C15) y JCABC15) 4

*  1CBA(L5)4NAPAR(60) + 1TBL(1514) 1 JTBL(120415) '+NEJO(3) :
COMMON_/AAL/ X(300)+Y(300)WK(6+6)4AM (60160) 1FOCE(60) s TSM(60,60)
* +WFOCE (60) yADEF (600) » [ SPU(300)

Do 2000 K2000=1,Np3

W=AM(K2000,x2000)

WW=ABS (W)

IF(WW.LE.0,00001) GO TO 2000

Do 1700 K1700=1,Np3

AM(K2000,K1700) =AM(X2000+K1700) /%

D0 2200 K2200=14NP3

IF(x2200~K2000)18004+220041800

Do 2100 K2100=14NP3

TF(k2100-K2000)29004210042900 !
AM(r22004K2100)=AM(K2200,K2100)=AM(K2200,K2000) xAM(K20004K2100)
CONT INUE

CONT INUE

AM(X2000:K2000) =1, /W
DO 1930 K1930=1.NpP3

1F (x1930-K2000)3000+1930,3000
AM(X1930,X2000) =~AM(X1930,K2000) /v
CONT INUE

CONT INUE

RETURN

END
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ST

1040

1000
130

100
20

SURROUTINE BACW
BAXIFEMT

AXISYMMETRIC ANALYSIS PROGRAM BY FINITE ELEMENT METHOD
COMMON /A1/ NUE(15) yNMAT(15) sNWAT (30042) JLUNT C15) 4+ ICABC15)

* JCBA(CL5) JNAPAR(60) + I TBL (1544 v JTBL(120415) JNEJOC3)

ComMON JAALY X(300) 1Y (300) WK (6+6) 1USM(60,60) +FOCE(60) + TSM(60,560)

= yWFOCE(60) «ADEF (600) 4 [SPU(300)

*

COMMON /A2/ 11041204130+140+150NPAGE
CoMvON /A3/ EDP sWWL4WN2 (NP «NEsHUVPS T 10WNOP «NN1
COMMDN /A8/ ALP(20,20) «KSwiLIKO ISWIILINE

INTEGER OW.PS
DOUBLE PRECISION 11041204113041404150 .
ORUM DIMENSION DELD(C4000) ypAPARCY00) vpNWAT (9000)
«DXY (600} +DRDEF (600) yDDD (600 «DNEP (3600) s ALOAD (600)
DIMENSION DEF(300.2) 'WFOCEL(60)
EQUIVALENCE (ADEF,DEF)
0O 10 [T1=1.NV
TI=pu=T11+1
KI1E=ICAR(II)
J1A=1CBACIT)

Jz=nMAT(L1) /100

12=NMAT(11)~0Z%100

JIEsJZ

Ki=1L+J2

NTK=60%(1l=1)+}

DRUM READ DAPARCNTK) sNAPAR

IFCISHI.NEL) GO T0 130

WRITE(50+41040) C(ICABCLL) sl 1=X415) ¢ CICBACLL) JL1n1415)
FORMAT(1H +1015)

WRITE(50,1000) C(NADAR(LL) \.1=1460)

FORMAT(1H 12015)

CONT INUE

IF(11.NEJNUY GO TO 20

BACKSPACE 81

BACKSPACE 81

READ(B1) ((T5r1(J14J2)¢J1=1,60)4J221,60)
REAN(B1) (WFOCE(J1)+Jl=lsb0)

BACKSPACE 82

BACKSPACE 52

READ(82) (WFOCE1(I1)¢11=1,60)

READ(32) ((USHCIT1412)s(1=1,460)412=1460) ;
DD 100 KlQUO=l%lE . o
WFOCE (X 1U0) =#FOCEL(K100) S
CONTINUE

GO TO 30

CONTINYE

BACKSPACE 81 : .o
BACKSPACE 81 ]
BACKSPACE 81 .-
BACKSPACE 81 .
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1020

10
1030

43

42

READCAL) ((TSM(J14J2)1J1=1,50) ¢J2=1:60)
READ(81) (WFOCE(J1)4Jl=l150)

BACKSPACE 82

BACKSHACE 32

BACKSPACE 82

BACKSPACE 82

READ(82) (WFOCELCIL)sI1=1,60)

READ(82) ((USMCILl412)41121,60)12=1460)
FORMAT (1H 15F10.,5)

DO 110 K110=1.KIE

Do 120 X120=1]AsJIE
TSM(K1104K120)=USM(K110+K120)
CONTIRUE
WFOCE(K110)=wFOCEL(X110)
CONTINUE

DRUM READ DRDEF +ADEF
FORMAT(1H +2F15.6)

Do 42 NA=1.X]E

TT=0.00

Do 83 XA=JIAWJIE

N3=NAPAR(KA)/10
NXYZ=NAPAR(KA)«N3w»10
TT=TT+TSH(NACKA) #DEF (N3sNXYZ)
CONT IHUE

N2=NAPAR(NAY/10

NXYZ=NAPAR (NA)=N2#10

DEF (N2 1NXYZ)aWFOCE(NA) =TT
CONT INUE

IF(1Z.£6.0) GU TO 410
NNBeJIE+L

DO 73 NB=NNB1KZ

12

74

73
410

T1=0.00

72=20.00

Do 72 MA=1l.xIE
Na=MAPAR(NAY/10
IXY=NAPAR (NA) =N4#10
T1=TL+TSH(NB 'NA) #DEF (N4« IxY)
CONTINUE

D0 74 NC=JIAWJIE
N&=MNAPAR(NC) /10

KxYaNAPAR(NC) ~NE#*10
T2=724TSMCNBIHC) #DEF (N6 1KXY)
CONT INUE

TT=T1¢T2

N5=t/APAR(NB) /10
JXYaNAPAR(NB)=N5#10

DEF (N5 JXY)sDEF (N5 s JXY) +TT
CONT INUE

CONT INUE

DRyUM WRITE DRDEFYADEF
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r

o

80

n

5

62

63
510

10

CONTINUE

Go 1O 10

CONTINUE

Do 80 1=1,2

Do 80 J=1sNP
DEF(Jry1)=0,

CONT INUE

DO 52 NA=1.XIE
N4=NAPAR(NA) /10
IXY=NAPAR(NA)=N4%10

DEF (N4« [ XY) =WFOCE(NA)
CONT INUE

IF(1Z.F9.0) GO TO 510
NHR=JIE+]

DO 63 NB=NNBWKZ
T1=0.0

Do 62 NA=1l+KIZ
N4=NAPAR(NA) /10
I1xY=NAPAR (NA)=N&4*10

TT=TT+TSMINBWNAI *DEF (N4 + I XY)

CoNTINUE
N5=tAPAR(NB) /10
JXY=NAPARCHB) =N5%10

DFF (N5 JXY)=DEF (N5 1 JXY}+TT

CONT INYE

CONTINUE

DRUM WRITE DRDEFADEF
CONTINVE

RETURN

END

100~

110~

120~

130-
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#*

#*

45

46

54

1020

SUBROUTINE REAC

BAXIFEMS

AXISYMMETRIC ANALYSIS PRUGRAM BY FINITE ELEMENT METHOD

DISPLACEMENT PRINT

REACTION PRINT

CALL OF UMBALANCE CHECKX

NUEL +  MEMBERS (UNET)

NpIN »  SUPPORT NO HOKO-SHIKI

COMMON /AL/ NUE(15) «NMAT (15) +NWAT €30042) 4 LUNI (15)+1CABC15) +
ICBACLS5) +NAPAR(C60) s ITBL (1544 4 JTBL(120415) yNEJO(3)

CoMMON 7AALZ X(300) ¢Y (300) ¢WK(616) JUSMC60+60) JFOCECSD) ¢ TSM(60,£0)
sWFOCE(60) vADEF (600) + | SPU(300)

COMMON /A2/ 110+720413011404 150 NPAGE

CpMMON /A3/ EDP'wwlcww?cNP-NE«NU\Pscr|nw|NovaN1

CoMMON /A&/ ALP(20,20) XSWLI1KO+ISWISLINE

COMMON /AB/ [CYCL MCYCLYPCYCLSOPTL v IPHAN YNNN

INTEGER OWI1PSOPT1

DIMENSTON NPINC300) «RAY(2) «DEF(300,2) (DDEF(30042)

DOUBLE PRECISION 110412041304140,150

DRUM DIMENSION DELD(4000) (DAPAR(F00) 1DNWAT (9000)

+DXY (600) +DRDEF (600) DDD(600) «DNEP(3600) +ALOAD(600)
EQUIVALENCE (ADEFDEF) +(ugM«DDEF)
WRAT1=0,
WRAT2=0,
DRUM READ ALOADDDEF
00 32 X=1lNpP
KA=}SPULK)
Na=0
GO TO(33+145146454)+FA
CONTINUE

X =ROLLER
NB=2

Go 70 33

CONT INUE

Y =-ROLLER
Na=1

Go 10 33

CONTINUE

PINROLLER
Ng=12

CONTINUE
NPINC(K) =N3

CONTINUE

DRUM READ DRDEFADEF

TFCICYCLIEQe1+OReKSWeEQe1,OROPTL.ER¢1) GO TO 200

Go TO 210

CONT INUE

CALL PAGE

WRITE(5011020)

FORMAT C1HO5X s L4Han REACTION #%//3X 1 2HNP +10X « 5HX (KG) 410X+ 5HY (KG)
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* 2]
210 CoNnTINUE

Do 100 KE=1NP

IF(NPINCKE) +E6.0) GO TO 100

Do 110 i=1s2

RATC1)=0.
110 CoNTINUE

N55=NPINCKE) /10

N22=NPIN(KE)=-N55%10

RAT (N22)=DEF (KE +N22)=DDEF (KE +N22)

DEF (KE+N22)=0.
IF(N55.E0.0) GO TO 120
RAT (N55)=DEF (KE +N55)~DDEF (KE IN55) : ]
DEF (KEWN55)=0, ’ ' . a ;
120 CONTINUE : o
WRATLsWRATL+RAT (1)
¥RAT2=WRAT2+RAT(2) . L i .
’IF(lﬁ{%%-EQ.l«OR-KSWoio-l.oR~OPT;-EQ-1) WRITE€5041030). KEWRATC1)
R ) o ' ) .
1030 FORMAT(1H +14+2F15,5) ‘ : ‘ ]

100 CoNTINUE
IF(1CYCL1EQ+ L 1OR+KSWEQ+1,0R+UPTL.EQ1) GO TO 220
Go TO 230 ) ) .
220 CONTINUE : ) R ;
¥RITE(504+1040) wRATL.wRArz
1040 FORMAT(1HOSHIOTAL F14,5F15:5) . ' ’ !
WRITE(50:1050) WW1,4W2
1050 FORMAT(1HO4HLDAD2F15,5)
CALL PAGE
DRUM READ DXYsXsY

KK=36
WRITE (5041000

1000 FQRMAT¢1HD//5X+1BH** DI15PLACEMENT !'//21Xa10hCOORDlNATE-25X' ;
L 12HDlSPLACEHENTII4x|2HNP.13X|5HX(CM)nlDX|5HY(CM)'8X|10HDISP-X(C ‘ K

#M) 45X 10HDISP=Y (CM) ¢ 11X« THX=D(CM) +BX « THY=D(CHM) /) E

00 61 1TT=14NP : ;
WFL=XCITT)+DEFCITT 1) . 4
WF2=Y (1TT)+DEFCITT2) ;
IFCITT.NE«XKK) GO TO 65 ‘ ) : ;

CALL PAGE ‘ : : ;

WRITE(5041000) )
KK=KK+45 ' : i
65 CONTINUE
WRETE(S0+2000) ITToaXCITT) oY CITT)9DEFCITT LY GDEFCITT2) vWFLoWF2
1010 FORMATCIH +1543(3X42F15:5))
61 CONTINUE
230 CONTINUE
DRUM WRITE DRDEF +ADEF ) :
10 CONTINUE o
- RETURN

END

~ 100~
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3020

3000

3001
204

»

-

*
*

DIMENSION G1¢500)4G2(500) 4G3¢500) +G4(500) ¢G5 (500) 166 (500)+67(500)+
1 GB(500) yDHAN(CE00) +DWHANC300,2)4G22(500)

*

SUBPQUTIIE STRESS
BAXIFEMY

AxISYMMETRIC ANALYSIS PROGRAM BY FINITE ELEMENT METHOD
COM“ON /ALl/ NUECL5) +NMAT(15) «NWAT (30042) +LUNI (15) 4ICAB(15)
1CBA(15) yNAPAR(6D) o ITBL (154143 s JTBL(120415) +NEJOC3)

COMMON /AAL/ X(300)+Y(300) yWK (6363 sUSM(60460) +FOCECED) « TSM(60,60)

sWFOCE (60) y ADEF (600)+ 15PU(300)
CoMMON /A2/ 1104120413041404 150 NPAGE

CHMMON /A3/ EDP Wl eww2 NP WNE'vNUsPS + TvOW«NOP 'NN1
COMMON /A4/ ALP(20420) (KSW+LIKO®ISWISLINE

COMMON /AB/ 1CYCL «MCYCL s PCYCLsDPT 1+ IPHANINNN

COMMON /AT/ EDP2
INTEGER OW1PS1PCYCLIOPTL

DRUM DIMENSION DELD(#DDD)qDAPAR(900)oDNwAI(9000)

1DXY (600) «DRDEF (600) +DDDL600) «ONEP(3600) +ALOAD (600)

+OLOAD(90U)

DIMFNSTON 1WW(%) «DEF(30012) vAR1C4) ¢AN2(A) EWCT) sNQELL(T)

DOUBLE PRECISION 1104120+113041404150

DIMENSION DT(4+8) 2 HIZ(416)4GG3(300)
DIMENSTON WT(6)sSIGMA(4) INEP(300412)
EQUIVALENCE (ADEF1DEF) 1 (DHAN sDWHAN)

EQUIVALENCE (USM-GI)'(USHISOI)‘GZ)-(USM(1001)nGB)o(USM(15°1)|GA)|
(USM(2001) 4G5) » (USM{25033 46G6) + (USM(3001) \GT)

EQUIVALENCE (NWAT1GB) s (TSMINEP)
IFCICYCL .EQMCYCL) KSW=1

DRuyM RFAD DNEPINEP

NEL =0

NEL1=0

NEL2=D

Lixn=L1K0+1
IFC1CYCL.EQ.1) GO TO 201
DRUM READ DDDsDHAN

FORMAT(IHU'JDX‘19H!“ YOUNG MODULUS #%./1X 5% T(5H

AMmx1=0)

LL=0

CALL PAGE
WRITE(5043000)

FORMAT (1HO 430X 446H#sD | FFERENCE OF DISPLACEMENT ¢ D{I)=DCI=1)) **)

WRITE(50+3001)
FORMAT C1HO 45X 14 (51
CONT INUE

DO 200 11=1.4
KLL=ll=1

LL=LL+1
IFCLL.GT.NP) GO TO 202
Twwel1Y=LL

AW1 (112 =DEF(LLy1)=DAHANCLL 1)
AW2 (113 sDEF (LL+2)=DWHANCLL+2)

NP 3X W THDIFF CR) «3X s THDIFFLZ)) /)
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200

- 202
( 203

3010

C3040
3040
C

C6500
201

300

5022
2030
2020

( 310

#EHTAU=RZ 18X THTAU=MAX 4 TX s THS1GMA=1 4 TX s THS | GMA=2 « BX « SHTHETA 4

AMMXL1=AMMXL+AWL CL]) = #24AWD (1 1) 252

CONT INUE

YRITE(5013010) (Iww(KK) AW1(KK) sAW2(KK) «KK=114)
IFC(LL«NE«NPY GO TO 204

Go TO 203

CONT INUE

WRITE(5043010) CIww(KK) tAW1(KK) AW2 (KK) «KK=1+KLL)
CONT INUE

AMMX 1=AMMX1/FLOAT (2%NP)

IF(AMHX1+LESEUP) KSW=l

FORMATC(1H +5X1AC1542F1044))

WRITE(S5013040) AMMX1
FORMATC1HO/ /410X ¢ 10HMAX D IFF=1F15.8)

FORMAT (LHO//+ 10X 1 THERROR LIMITAT]ON=4E15,8)
WRITE(5016500)

FORMAT (1H143H NE«5X+14HDAMPIND~STRESS//)

DRUM WRITE DDD+ADEF

Do 10 I1=1,Nu

DRUM READ DRDEF 1 ADEF
IFCICYCL/EQ+1+OR'KSWIEQ+1,0R.OPT11ER+1) GO TO 300

Go TO 310

CONT INUE

CALL PAGE

WRITE(5015022)

FORMAT(1HD«30Xv23H( ELEMENT INFORMATION ))

WRITE(50+2030) 11

FORMAT (1HO 45Xy 9Hm% UNIT =,]3.3H #%)

WRITE(5042020) o
FORMAT(1HO»3H NE7X 4 THS EGMA=Z ¢« TX 1 THSIGMA=R « TX ¢ THS 1GM=TH TX 4,

*6x.THK (R/Z)/)

CONT INUE :
JEND=NUEC[1) . .

Do 20 K1=1JEND : - o
NEL=NEL+1 Lo o . -
JT=84NEL=7 ;

DRuM READ DELD(JT) +NOEL 'NFJOIEE YV sGAMMA Y |CON

[1=NEJOCL) : [T A C L .
JJ=NEJID(2) ) e . .o F
KK=NEJO(3) - . ‘ N

X1=xC11) S S .
XJ=x CJ.0) v 3 e .
XK=X(KK) L . f
Yiev(11) . R

YJi=¥(JJ)) T

YK=Y (KK)

XM= XK

YMaYK

XRe (X1 ¢XJ+X1) /3,0

Ya=(YI+YJeYH) /3,0
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40

XJI=XJ=X1

YJisYJd=Y]

YMlaYM=-Y]

XM I=XM=-X1

TII= (X2 2YMI=XMI#YII) 205
CaEE*(1,=~VI/(1e4V) /(1 ,=2,:8V)
C11=C

C22=C

C12=C(V/(1.-V))

Cx=C12

C33=C(1¢=2.#V)/(2,2(1,=V))
DT(1+1)=C22

DT(¢1423=C12

DT(1+3)=Cl2

DT (¢14.23)=0,

DT (2+2)=C11

DT (2433 =CX

DT¢2+4)=0.

DT(¢3+3)=C11

DT¢3+4)=0,

DT¢4+4)=C33
DT(2+1)=DT(1+2)
DT¢3+11)=DT(1+3)
DT(44+1)=0,
DT(3+42)=CX
DT(442)=0.

DT (44320,

DO 20 X&=1.4
DO 40 K5=146"
H1Z(K4vk5)=0.

CONTINUE

HIZ(1e2)=(XM=XJ)/(2.0=T111)
HIZCLa4)=(XI~XM)/(2,08T111)
HIZ(I‘G)H(XJ-XI)/(Z OxTIl1)
HIZ(2+41)=(YJ=YH)/(2.0=TII1)
HIZ2(243)=(YM=YI)/(2.,0+T111)
HIZ(2:5)=(Y1-YJ)/(2.02T1I1)

- 100=

- 1i0-

- 120~

- 130~

HIZ(3|1)'((XJ*YM-XMGYJ)IXBO(YJ'VH)i(XM-XJ)*(YB/XB))I(Z 0~I||1)
HEZ(343)=CCXMPY I=X [ #YH) /XB# (YM=Y 1)+ (XI=XM)#(YB/YB))/(2.0%T111):

HIZ(345) =X IAYI=XI2Y [)/XRe (Y I=Y D+ (XJ=X1) # (YB/XB))/(2.0#T111)

HIZ(411)=(XM=XJ)/ (2:0»TI11)
H1Z¢4+2)={YJ=YH)/(2,0=T111)
HIZC4+3)=(XI=XM)/(2.02T111)
HIZ(414)=(YM=YT)/(2,0%T111)
HIZ(415)=(XJ=£12/(2:02T111)
HTZC4463=(YI=YJI)/(2,02T111)
DO 49 Ké=l.4

Do 49 K5=1.6

TT=0.0

Do 41 XKé&=1.3
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41 TI=TT+DT(K4+KK&I #HIZ (KK&1X5)
WE(KAKS5)=TT
49 CONTINIE
Lil=
Do 50 N11=1,3
NO=NEJO(N11)
DO 50 MUI=142
LiL=LlLli+l
WT(LLL)sDEF(NOWMI D)
50 CONTINUE

Do 60 [A=1.4

T7=0.0

Do 65 JA=1l+6

TT=TTHWK CTAVJAI2WT (JA)

CONT INUE

SIGMACTA)=TT

60 CoNTINUE
S1=(SIGMA(1)+SIGMAL2))%0.5
SZ-SQRT(((SIGMA(Z)—SIGMA(l))10.5)¢e2+SICMA(4)*i2)
S161=51+52

w

6

S162=51-52
THETA=28+647589% CATAN(C2 . 0*5IGMA(J)/(SlGMA(lz'SIGHA(Z))))
IF(SIGMA(1)=SIGMA(2) +LE O, DI THETA=THETA+90,

A52=ABS (S1GMA(2))

Gx1=9999.9999

IF(AS2.GE.0,00001) Gr1=SIGMA(1)/5]GHA(2)
G1({NOEL)=SIGMA(2)

G2(NOEL)Y=SIGMA(L)

G3 (NOEL)I=SIGMA(4)

G4(NOEL) =52

GG3 (NOEL)=5]GMA(3)
G5 (NOEL) =51G61
G6(NQEL) =5162
G7(NOEL)=THETA
GB(NUEL)=GK1
JF(ICYCL+ED+1sORIKSWEQs1,0ROPT1.EQe1)
*WRITE(5041000) NDELnSIGMA(l)‘SIGMA(?)-EIGMA(3)vSIGHA(4)-52.5[61-
2S]G2THETAWGK1
1000 FORMATCLIH +13+7F14,64F13,6.F13,6) o
20 CoNTINUE e

10 CONTINUE

KKK=51
IFCI1CYCL «EQL+ORVKSWIER 1, OROPTL.EQ 1) GO TO 320
Go TO 330

320 CONTINUE
CALL PAGE ,
WRITE(5045021) .

5021 FORMATC1HO,30X433H( MEAN VALUE AROUND NODAL POINT ))
WRITE(5012000)

2000 FORMATC1HOW3H NP+7XsTHS |GMA=Z s TX s THS | GMA=R s TX+ THS | GM=TH 18X s 6HTAU=R .
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330

110
120

340

130

CONT INUE

D0 100 x100=1+NP
SIGMA(1)=0,
SIGMA(2)=0,
SIGMA(3)=0,
SIGMA(4)=0,
52=0.

S161=0.

5162=0.

THETA=0,

Gk1=0.

Ji=0

D0 110 K110=18
KE=MEP(K100,K110)
IF(KK+ER0) GO TO 120

JI= I+l

SIGMA(1)=S]GHA(LY +62(KK)
SIGMA(2)=SIGMA(2) +G1(KK)
SIGMAC3)aSIGMA(3) +GGI(KK)

SlGMA(#)-SlGMA(4)éGS(KK)
$2=524G4(KK) . -
S1G1=51G1+GS(KK)
5162251G2+G6(KK)
THETA=THETA+GT(KK)

6K 1=6X1+GB (KK)

CONT INUE

CONT INUE

G 2=FLOAT(JD)

GK2=1./GK2

SIGMAC1)=SIGMACL) #GK2
SIGMA(2)3ST1GMA(2) #GK2

SIGMA(3)=SIGMA(3) #GK2

SIGMA(4)=SIGMAL4) 2GK2

52=5246K2

SI1G1=51G14GK2

S162=51G22GK2; .

THETA=THETA#GK2

Gx1=GK1#GK2
IFCICYCLAER1/ORKSWIER1,0R«OPTLEQ«1) GO TO 340

Go 70 35D

CoNT INUE

IF(x100.NE.KKK) GD TO 130
CALL PAGE

WRITE(5045021)
WRITE(504¢2000)

KKr=KKK+50

CONTINUE

WRITE(5042010) KlODcSlGHA(l)\SIGMA(Z)QSIGMA(S)|SIGMA(6)'52|SIGI|

#5162+ THETAWGX1
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AT THTAU=MAX 1 TX s THS [ GMA=1 y TX 1 THS | GHMA=2 ¢ TX 2 SHTHETASSX 2 THK (Z/R)/)
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2010
350
100

5020

" NEL1=NEL1+1

3030
361
360

480

150
1g0

5010

150
220

[
C6510
470

- 250=
FORMATCIH +1347F14.64F13.6.F13, 6) o
CONT INUE )
CONT INUE
[FcLINF.EQ.1) GO TO 220
FORMAT(1H «15)
CALL PAGE . . L e
WRITE (50430203 B Co
DO 140 X140=1+NE L e el
JT=8#K140~7
DRyM READ DELDCUT) sNOEL *NEJO+EE sV 1GAMMA 1 [CON S

. - 260-

NEL2=NFEL2+1
NoELl(NELl)-NOFL

Ew(NELL)®EE ) ’

IF (NEL2.EQ.NE) GO fo 361

IFCNELLLT.T) GO TO 360

WRITE(5013030) (NOELICI1) EWCII) 41114 T)
NEL1=0

60 TO. 340

FORMAT C1H +5X+7(15,F10, 2))

CONTINUF
WRITE (50+3030) (NoELl(ll)'Fw(lI)o[l-l.NEL1)

CONT INUE

KKK=]CON®2=1

NN2wiNNL=1

IFCICYCLIEQ.1) 6O TO. 440

62 (NOEL)=EDP2* (G2 (NOEL ) ~G22 (NOEL) ) +622 (NOEL)

CONT INUE

DD 150 K150=1+NN2

1F (ALP (K150 yKKK) + LE + G2 (NOEL) AND ALP (K150+14KKK) +GE«G2(NOEL)) GO T

- 270-

- 80=
10 160 260
CONTINUE
R5=(ALP(K15001vKKK+1)-ALP(K15O'KKK*J))l(ALP(K150+1~KKK)
=ALP(K1504KKK))
FORMAT (1H ¢5E1346,15)
Ré=RS#G2 (NOEL )+ (RS#(~ALP (K150 4KKK) ) +ALP (K150 KKK +1))
EE=G2 (NOEL) /R6
PRUM WRITE DELD(JT)uNoELcNEJo.EF‘v.sAMMA.]coN
CONT INUE
CONT INUE
- 290w
DO 470 k470=1NE °
G22(K470)=G2(K470)
WRITE(50+6510) K470+G2(K470)
FORMAT (1H «13+F20,5)
CONT INUE
IF(kSW.EQ.0) GO To 400
DRuM READ DDDsADEF
CALL PAGE
DRUM RFAD DXYeXsY
KK=46
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- 300~
WRITE(50,6000) '
6000 FORMAT(1HD//5X+18H** DISPLACEMENT *#//21X+10HCOORDINATE +25X 4
*  12HDISPLACEMENT//Z4X «2HNP ¢ 13X ¢ 5HR(CM) 1 10X +5HZ (CM) «8X « LOHD I SP=R(C
*M) «5X10HDISP~Z (CM) 411X ¢ THR=D(CM) ¢ BX s THL=D(CM) /)
PO 461 1TT=1NP
WFI=XCITT)4DEFCITT 1)
WF2=Y(ITT)+DEFCITT«2)
IFCITTWNEKK) GO TO 455
% CALL PAGE
i WRITE(50+6000)
- .310-

RKarK+45
465 CONTINUE

WRITE(5016010) ITToXCITT) oYCITT) WDEFCITT 1) 4DEFCITT 12) sWFLIWF2
6010 FORMATCIH +15+3C3X42F15.5))
461 CONTINUE
400 CONTINUE

IF (1CYCLJEQ. IPHAN) CALL MTwT

RETURN

END
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1000

SURRQUTINE PAGE
BAXJFEMLO

Ax[SYMMETRIC ANALYSIS PROGRAM BY FINlTF ELEMENT METHQD

COMMON /A2/ llmlzo.uo-lm.lﬁo.npAeE

CoMMON 7A671CYCL

DOYBLE. PRECISION [104]1204[30+140§150°

NPAGE=NPAGE+1 B

WRITE(5011000) NPAGE,110+1204130,14051%01¢¥C

Egmé;(mlmox +SHPAGE=+134/5X+5A8,10X 1 6HCYCLE=413)
ul

END
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SURROUTINE 1ND1CNENNW)
HAXIFEMIL
AXISYMMETRIC ANALYSIS PROGRAM BY FINITE ELEMENT METHOD
COMMON FAALZ X{(300) +Y(300) {WKC616)
1 USHM(60460) +FOCF(60) «TSM(60,60) ,
2 WFOCE(60) « ADEF(6UD) + [ 5PU(C300)
D0 10 [1=1.NEN
FOCFC1)=FOCECI) +USMCI+11)#wFOCE(I1)
10 CoNTINUE
RETURN

END
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=z

Preeeeeeeeatieetesy

. 2
“rg =—%(l—§:—.f%-)sin26

“ bW TITTITTTT

B 3-—1
wirfpkoo, BIUyEEno, BETAEH

<
I

0, 0== kBT
S a? 3a2
ay=(ﬂu)a=0=?'7(1"—?z"
S

2 gaz
otz(ao)ﬁ_ = (2+%+3r—a")

- 2

HREZZCIZ>BMMAREI- 2IRT60 0 HFE2EA T, Enifgnid EBHIR
LTwd, 20 IERER3 - 3izRT,

PRI LV BARL IS —RLTWB I LHEbI D, - . .

WIS ER A EICHRERER LB & PR FAMET L LR 2 Laillisk, BH
1) TR ORI+ 5 Boussinesa OMEHME L BRES obk o THS+5 &
tickoflahd (®3 - 4()),.

CRETR I IAELEbNHR I — 46)ITH S,

ZOBENRANWIRRS — 5@), OV, TS 5 EHEHFAOBR LR —
6 bk, BAEEHNREZER 3 — 6bIFT,

AP HbMd L IICHARME LS —HLTWS, #8600}, EHHAEEMEC L35
HEEANTRL, LHROMICLZEHHZONTRLTES, COEIMARHAOELONE

—147—

St o T



e
HREBRENRLRR
s
T
4 o
NGk
o o °
¥ T
. 5 25%¢ B } "JJ/
. 2 ¢ . v
®3-2 BEFEX ®3—-3 EhSNE
rten ot i
B Tive st T, FTATION hurg gy bt
o e
: 1hxe Bigers [Tl
- v H h
awav rrwws N WO P
~ \ Y
o N A
tstrony "~ N, \
o) S, \, 1 - n
\,
Loas S Y
NN Y,
SRR Y| H
N Tt
A
pRR =3 1N L1403 9Ca3 (TImed) |
(3 OIS i 1))
. A CTed as Ing
A e 4 T llllmll
$15mAL n4 ATrA=E INETHO 1
t2.5] . 1p=
o0ty PO S Oy i
FY TN - us 4CI0e229,403 %1 ¢! S18AL S1GuE L AR S GRAL. SRS ALIAS 1
W‘N“ l!dl! RERETI NV AN M Y N 1)
ot
" e STAATS
vat
ey

@3- d@) : ®3- 4p)

ROOICBY2ENE, FHLLbOTED LD, BEBRC LSBT IEBsLE b THE,
FIMETORAECESZSNEY, ZNnERFRAETHOEAIILE T, hE{AoTV3,
IO ERADOESER LB ENKETH S, ABMEHNERT 58S BEBRIC X0 H
BRuY, HEEORWT X ABREGE LW VbR TS, 1)15)

) SEREMEOMELAE 9 & LCRBROMAFRAREL 5 5 5 BEORI &1 -1,

—148—




o ' e SO o A N 2 i
0252 0233
05a 05a ] >:n
0752 0353 — )
L2
a 2 TS
15 15
22 -~ 25—
sa - iy 3 -
=
fa - 12 =
52 — ’ [ . 52 — /
o
61 - 6 - f3¥
B3 - 5(a EHEHSE R3—50b) 7v&aspy

ol aiho—GErSEEREEZ L WT XL, BHEALTECHEIHEs e -5 — iﬁ%'}'
U LV, ' o
ERSEEmEERN3 - 7i5RL, BREE3-8, H3-9IRLTHES, Bre@d Lok
{—FLfiixfidbh T3,
ak, BHRFAOHFCRRI-1007rr7 akluTns,

- 149-




et gt e =

1t
irmnyeeesld
— THEORY  _
© LEN(Ivrs}
a FEN(E5M)
. 05y
#=025¢
o """ )
osly 2=p5e
. ‘A 2 s
— THEORY
“=== FEM.
FoE o6 r=0rse
. a »
AN
7/
/
/
2=
/’ 035¢ *
Ve i .
/
d
e
7
0
,,’ r=135¢
s o N

R3-66) BALEHE (Hifla )

e 14sem

A

Rastigtet  F-isd
emqy

E3-7 BHAGHE

3 — 6 LWEHAEIC 513 B EFIGDH

{95 80" cm)

frma] 102 921 834 761 706 657 615 50 M9 22 3 8 459 443 428 1Y 403
|"’| 108 921 3% 762 504 655 €13 X8 54T 521 497 LF 458 142 45 410 402 N

x[9-ta
1%
» L] THEORY '
a
4
£, rev
4
2
L O I T T T D O K

zasy

B3-8 & fr &

—150—




~—

cvegin

x1071
5
CRY
1 THE
3 L7
2
1
0 s
(g/em) |, b
0
1
2 o
3 THEORY
1
5
x107*

H3—-9 & 77 A

comment Thlg procrem must se used for eydlystien
of xifes3 alstridutlon syssetricdl etout &n Ixtst
Integer N3 READIN) S

tegin

Integer |3

real  AdAL 4 BSPPOPTPPIPIIRRS

real MUZEEWMiFi

ofray RLIINISEFILS Nl'EFll Nl‘Ull NIeSIGEYSNI o SITLRINTS
fer 1=1 stee 1 until

AL1I=51GL1)=51TEE1=0.05
CRLFIDNE

SPACE(1L) §

OQUFOf&s ¢ YSTRESS DISTRIBYTION SYNMETRICAL ABoyT AN Ax1S'')

CeLF ()8

READ(AAORB+PPOPR 1 (MUTEED
A=B=PO=P [=K2E=0,08

FI-PPIX M=MYE  E=EES
1t PI=0APQsD then ¢o 10 ENU else ga to sslt
551: 1t DIsU AFCed then go to S1 elge ga to
st =?ACE:3;;‘ OUIU‘G"'iTFESS Dlslwlsullou By ExTERNAL AND INTERNAL PRESSURE®')}
wa
s2: IT PI=JAPDs0 then g0 to 53 slae go 15 58
53 SOACEEI): oulﬂtsu"siﬁzss OIsTRIFUTION av EXTERNAL SRESSURE OnLy®*)?
CRLF{2)3 20 12 21
583 sFACEC()S ourole.“srnEss DistalByylon By INIERNAL FRESSURE nngg")!

CRLE(2}3 90 10 )13

e 6 ¥OUULUS="")8  DUT1(6+' (3R-22DED)"+E)8 CKLEC1)$
POISSON RATIG="')} Dull(bt'lJF‘?lD 60" yM)§ CRLF(3)1
] S16M A-R 5| MTHE Hlulu MIlUHl'lMEIA HIZyMI-RADIL® "8
1] 0INT®®)S  CRLFCL)
for Il ®» 1 untig N do
tegin
PFADCRRY B
RIT1}=RRE

SIGLIISAT2#B124(PO~P 1) /((BT2~AT12)RII12}

S(PImAT2=p02312) /(BI2=AT2) 3
sllll‘=-lAlloB':o(Pu—Pl))I((B'E-Ai:)-ill!f!)
S(PIaR12-PURRL2)/(B12=817)
ull)=tl»")-tlpl-lvz-PonatZ)-(l-z-n)-(ﬁll!)l(ntz-A'Z)
~ht2e8120(FO-P1)/(B32-A12)/R[1])/ES

ETti=ulit/RLtd:

ERNEI=(14¥I 8 (P1oARZ-POLBT2)a{1-24M) /(B 12-A122)
sATRERSAICPO-P ) /(B*A=ASAYRELII2Y/FS

CUTICE4* 32004103
TS e S(IR2220,60) a8 15010 051TED
NUISC619(I8-220,20)1 A8 PCWPIRITS
ered 52 to END23
;_ QUTOLS P INCUT MISTARE?')E

YLEIWETEIDEREIDS
3t CRLFLL)E

E3-10

-1581-




§3-2 EHBEEHE

FPHAAGILE LTELBRTHROEMBIKTROK
BERA D,

BN TRIBETRCETF 3R TR ERTHRIC wl
EFIUTREFERLND, & bOLTRIEH o E 8
Y

ERTORBFELDZHNTH D, LELAKS
BiSERECET 5AEH T2 EARE OB,
FRICHAL 2 53N REENESHETRTH 5.(H
3-118R), BLo 2ol TERBTROFGED
BRER L FED AR S ERENI SO E R EALCL ORI FR
Ao, EESOMEL(HKe-4)0EA LR
SRR LU RERR XY c L TR LR T
3, BEtoEGEEL L CESRRIGHE P & Ba-1-1
sboEBTns,) 8

LzaTBRBREL LEURMIC X3BAER
R LV zokiziT sEBBIEZHTVWENT, '
COBBRME AT ZORBEL LB SBTHRD /% s
PRI TR &35 . , _‘ ég/

WERI - 1 2 IR LABEEAVEZ Liid B, ©F - /
WTRERET 510h o TRV BIHCEER | . ]
IE A G EGHRIRIS O Po ZaibhiZiedh w
v, REBLOBTRIZIZZ O Po HREESHT u
W, BESERERCEERS L P L0 wl > |
MEF LTS (R3—-138L0E3-14)
NT, Thirp Po fHEHEE LA, LIsTllir
ST LLEH—FRD bR TV AW T Po b CE T e
BFLIVTWS, 2zvzm Po finiEbo%0 . E3-12 o-—e— @
BERRD 540, RRAONBEL TSI 5 3 BERRL 0 ® S — 1 5 iR+ Bk
T AEERROREFEEEZI LI L BEL (GEBR AV F—¥F 10 LI ve—-57T
(%, HOEEERAE) LTl fiER3- 10E) KEFT I, ShEkdLicE3-
| 20@E, SEEENO =188, (=2 1rAldtso—c—(ERREI—160%
B,

Zh5OMEN > LEROHIETEVHTHO~OMOLTHE LT 0.72 em &}z, Th
u%mmWOJch%bﬁfl<—§LTW6g)(E3—17;§3—2§m)

Ksi
[

=

57

Wy Merls

|//
[ >

—-ipa-)
bt
b3S

~d

L FCA L

N AN
AN

3

-152~




o

) v munEE
»

[ A%

—p fre-r2e)
————— 102 (01)

pumm——. 7~ 2 S ]

wusw pal] s %
mfme[aa)d YRRIE O
shuspirn | o[t
@ peptea) 100 ;:';l.:—'fl
» @ 3t} ui;‘ﬂ‘"
= putas) | Bz
6 pecreaat Rt
™ proac g2 ) ™

s 9 »_ 0 12 B
ATeANER ¥ {te)

B3-—-13 FHEHBERERLER
BRRIS D & o BEER

- esEAm)

Bi-14 EERRGHE(P)
& EEEB ORF

#3—1 EGRRENPe oEffirE

EEHH 2 3 4 5 6 7
B&+
?, 1| 13 14| 14| 14| 14
FEMEE (3V0RE) ~
DHG & 16 {104 35 43 17 85
FEMHFIAIA £ —> Q|| |6 |6
12
10 “
rz: Iyt T=2170
n /t=lE
1 f— 020 ,/
v
2 3 rd
: [ b1 -
1 2 3 1 5 6 % ’
& 9 101 12 /,I
12 -
e 010
I3 rire~-2
&
6
] g T}
: l—‘_l_| it ””‘
T Z3 356 38 s oz ° 1 B b
(/i)

®3-15 KE»HEIFSRABIH

—153-

[H3—-16 B¥tono—e—t
i8]




#:3—-2 BELOEGLETRENAED

e [l

o g Dodh| (87|08 :3 X/\/
.

4 g (oh| (613 (58] 02 'f;—-l.—%mﬁ&ta;

g | o] (13f o4 E3-17 BEOBTH#HN

EfH TR

=154~




(‘/\

h & H &

—RUCEENFEIC B T 3 FRBHECRBRZOERELIED -0 FAOIERBIEIZ L , ThD
Yo A-oDHRAOKEREL BN D,
M #gNEREA

BRoENP T2MGERFRIL, 0FA20800 284
(2) BHEREME

BN TF2RGRRERBLE I BUTART RN L 556
3 ERzEEMA .

BN TABEREECHRE, VFR2RIPIERCHIBE
@) Br*EuweHE

BN TR GIERBTH Y, PTRARGIER L2 53 —BOEER

Zh b ORIEOFENT ik & LTIREE ( Tteration method ), (DFEEIME: ( Load
incremental method ) D 2EHEE A Sh3, MEOHFERABRIFMBAILAZALLT L,
5BEADNRTIICKHT 5 BREBREERDSE 2 LRTES, ¥, L LEEOHEKREOMN
HizH T oH» bEFRBI B BB COTBREBERD LA CED, | .
ZORXNTe /7 ACENL ) REBDDOFFACET B NEVR LY, ELTT RS F A
(202 ) KL L HHERBE CABCSET 52 LT, LROMEICH T 207
Te—FrWwikd, . : . -

—155-




Z F X B

1) BEIRRE MAREHEC X5 BLT0NBIENEBRY) LRBAEFTTHG 546
2) B4l TBRIFICBT2BREFEOCH) BEF£1970F4 ABEET A
3) TIMOSHENKO AND GOODIER [THEORY OF ELASTICITY]
Mc Graw— Hi | | secwis,
4) IHEIF~VFT, 7 #5581
5) JIABED [HHREH: L LR
6) CLOUGH AND RASHID ([FiNITE ELEMENT ANALYSIS OF
AXISYMMETRI SOLID] Proceedings OF ASCE 1965 EMI
7) FHEERME 1A TFES L oEGERCK TRl LAFSRIBERAL 188 ~
fi4 6424 B ‘ i )
8) MIHER [LolE» 0—Formcil+ 588 ) LAHREIRNG6 83
9) HWIMAR MMHie — A28 +3RBEL ] REHANMEA 4458°A
10)" JIBeBE MEREREREOREP A LERE VL. 22, A1 :
/11)  Chiyyarath V.Girijavallabhan and Lymon C.Reese
[FINITE ELEMENT METHOD FOR. PROBLEMS IN SOIL
MECHANICS] Proceedings OF ASCE 1968 SM2 ‘
12)  EAMMENE T2 v — s —WRICES 7 Yy 2 AMERIR]
13) O.C.ZIENKIEWICZ [THE FINITE ELEMENT METHOD ‘IN
STRUCTUAL AND CONTINUM MECHAMICS| McGraw-Hill
Publishing Company Limited 1967
14) O.C.ZIENKIEWICZ AND G.S.HOLISTER [STRESS ANALYSIS]
John Wiley & Sons Ltd. 1964
15) SOKOLNIKOFF [MATHEMATECAL THEORY OF ELASTICITY]
McGraw-Hill Book Company, [nc. 1956 r)

P

—156—




i 22

BEREZRICKIGHHHERTA7OYSA(ALCOLAEIAXIFENM
HRGGEL LTREBHEGEHERAESERENLTVYS, FACOM270-30(65kw, 16

s b)) ERVWEE, kD) SHAE BEHRELENL42H

6 0 HEBETH S,

ABF - & - ERIEF BIH%EzEAX 1 FEMA

Alu, A2U, A30U, AdU, A5,
NP, NE,NEP, NFPXY,
FPNXY(1---NFPXY),
(GAMMAL 1---~NEP], EE[ 1--+NEPJ-

V1o NEP] ) - (P,N), - ]
R{1--~NP],

(1IEC1---NEJ,J E[1-~NE]J,ME[1-NEJ)
pDD,P,DISP(1-NP2],
LLL,{ow,(P,LOAD[lmmNPzJ)mm

OW, (P,LOAD(1-=NP2])~-

—157—

SHEI4 (5 X 8XE)
BaE EFRHS
BEEMLAES
it x - VR

(Z P=NE)

R B &

z B B
BEEBRSLHLAESOME
HELM T P=NP 2
g (B 2eg

LLL: { D2 ALlEHH
(2P=NP2)




D

]

7 A 5 A

(AXIFEM)




- 191—

i

begln

Comment

AXIFEM  TANAKA
"This program )3 the axisymietrls F.E.M,

*This Is @ program tor astress ana defermStion onalysis usine Finlte Eiement Methed

alth verticdl and horizontOtl roller € trieneutar element )

How 1n GIVE DATA
ALULAPOGA3D.A40+A502° Nome of Calculatlon (dauele real)

NP -
“HES

‘NEP: -

NFPxXY
FPNxy
- GAMMA

DISP[
Ow'

LOADT
ORDER. T
A10,

NFPXV
 GaAw
XCl.,
0L,
LLL,
H

dovble
rscl

inteuer

START:
READACA

READCHP o NE «NE
HP2UZnNE 3

bucin
|. warray

number of Noddl rolnts (integer)
“nulber of wiements - - . Cihieger)
nymoar of elasilc patterns Cinteger)
: -  10=-
! numbep of tixed points Congldering R and Z alrection {Inteyer)

f11% bulk denslty aof each alement (w/cm3) {array)
H yaunds ingdulus of adch tl«m-"( (ra/em2) ¢array)
bolssons ratio v .(array):
number ot serlesed same uutn Cinteger)
. otastlc pottern punber Cinteger)
r-Coordinate af naodul molnts (cm) (array)
i=cogurdindte at nadul points Ccm} (array}
5 nodal -paint number ‘of ] Corner in edch ersment {integer <rray)
- 20-
: nedat ooint numbsr af J Corner In edch element (Intewer Grroy)
: ngoal puint humber of ™ carner In edch elenent Cinteger drruy)
‘hyimber of: repadt  for INItIIL disstaCemants detd Cinteger)
2K Intticl alsplcCegent of each nodal polint IN R and Z alrectlen (Cm)
number ot repedt for lodas doto {integer)
mhen you think Of owh we|ghty Owml
. wheh you do not think of Ite OWel
112 lodss for each noadl soints In R ond 2 wirection (xg¢d {errey)
G GIVE-DATA
AZ2Ce A0, Ano.'nsu. NP« . NE+: NEPo .
- - 30~
. FDMKVII--.NFPXY]~ ) .
ALY oo eMFPTe EE[1o0oNERP]s VILewoNEPY ) wes s € Poe N } oeo (@P=NEDs
Pl YE3oeahPle: ¢ JECLoooNEYT W JELLeooNEJe ME{1esoeNE] ) sao-s
t Pe-UISAL1.0eNP2] ) o0 CEPRNP2) S
ﬂnc Cka LUADLl.o.hPZ] ) o eas (@P=NP2Y

real als, A?c.Aso-Aao.Asor
KT oXJoXMoV ] o¥UaYMaXT JoXIMIXMI oY I JoYIMeYM] 2CLeC2eFLsF 20
AMJ BMI AT o B TMa AL A RIT o T 1a 1H29 130184150 I641T+1B0
THET 4SS eYRaXBaY I e XIT0CIZeCX4C224C120C11¢C

- 40=
§ePBISI 525 ]GLsSIG24 THETASTGELeGK2:GKI1GK4CO; -
NP sMNE«NMPePSIOW NP2 e nPa o] ada L sMyMG 1T e JJeMMIKK +A1sA2+4R14B2 s
NME24PLaNKeP @3 110 [20AA14AA2 BBV BR2 (NHPXY sNMPXY2 sNFEXY 4 NEP
nn.hnn.chLLL'Fppl -
IO-A?OoA10vﬂﬂ0 A:O):
PeNFPYY) et R A R
NhPXY"NP"-NFDXYl’ nMPYY?ﬂz»NHva:
hF.bAVMAcV-hE[] NFlvx‘th NPJQLOAD-DISP~DISPA‘RFII NPZJv ‘i."::gb'
o - L

113 fixed puints:numbar Consldering R and 7 directlion Cinteger array)

Cerray)




CCRTLAIKLITINE,216412 P60 001240134 4HIZUMITL4423631GGILLINED,
KL1INES15691363+MATILINP2 412 NP2T+MATMELINMPXY 11 ENMPXY23 sMALL344136] 4

— 291—

EP1vEP2EPALLINERT2UVLLS 614SIGMAL1:41,
G162y r3c64c65~66.u7v(ar1 NE1}

Integer arrey - tEyJEsMELLINE] JENP «CNPLLINP o1 8 $81MPNXYLLINMPRY 3 sFPNXY L1 INFPXY]

READAnpRY(FPNxV~IoNFPxY)l
11 NFEXY®=NE2 v NMPXysNP2 !ncn 9o to L3003
for Inl siewp 1° unlll NMPXY
begin

lr Fpnxvrllcl thln HPNXYIIJBI -lu- 9 to LlOOl

end;
Lito:
NiaJut t
for m2 slnp 1 untll MFPXV o
egIn
IlnFPNxY[I]-FPNXY!l-IJl
1t .1]#1: then :go to LGu eise ‘9o - to L300
L200% wmmMu03 - .
Ctar JJuNstep -1 untit ¢N+ll-2) ‘de ;¢
hegin . : e

Hnmnhvll
MPNXY CJJIuFRNXY (=11 +MM}
end;}. .
NeJdds -
Laoo:
ondt - R -
-Lagp: T
MMuQ g o
tar g aN step x untll NMPXY da
b!gln .

Mitlamtfe] 3
M"NIYEJJIHFPNXY[NFPKY]*MMl
“eng} . E : :
L300¢
tOr Imt stenm 1 unlll NEP do
BagIN  PEANCGKLIGK2+GKI)1 - - - N
I rp1'!1uﬁrll thfllnGK?l EPIL1InGKI1
endi N
Po@upy . -
tor |u1 step 1 untll NE do'

Peoln
READ (O WND 1 - ey
-1OF Un(l+A)-step 1 untll'(P*ﬂJ du-
bedin GAMMATJINEPLCNI) - -
T EETJINEP2IND]
4 VrJ]anﬁﬂnll
endg i T
1t ¢peQ)=NE - |non 90 1o Leoor
Q.PQ CT A
eond} -

O

60=

T0-

80=

0=

100-

o,




— 81—

vy

L4600 s B
HEADARRAY (Y1 4NP)§ : s . . P . -
READARBAY (Yalomp) i | X . . o
for Im1 step 1 untll Ng o
begdin ALANCALIA2.R1D3 . .

TECHIBALL . UELL)=AQs  MEL[ImB13
enaj . .
tor lui steo 1 untit yp do
tar sl step 1 untly B uo
Beoln ELPII+J1aCHPL]oJInQs  endy

- 110w
1or Ing step L untit NP do o
Dealn AleA2uBiluDi .
tor Jmi step 3 untll NE a0
Baegin
1T IECJ]=] lh'n hRBIn A1hA1‘1‘ ENPLL«ALlYagi CMPCI1+A11xl} enat
It JFTJI=] then bogin AlmAleld ENPLI.ALIndS CNPLIvALlm23 enaj
It METJl=l. then begin AlmAlels ENPII.AxJuJ. CNPLI+A11m3} endt
LLUH : . .
and} ) o ’
READCDDR) :  PRpmO:
= 120~
fof DDy steo 1 until Dpp <o
begin .
PBarDi |
for I51 sten 1 untll NP2 do
begin . .
{READ (P .GK1)3 .
(fOF Unflee) sten'1 unt it cPoa) do
" CISPALJINGRLE. .
It (Pem)=MDZ then uu 'o L700x
’G”P*n:
- 130- -
en(l,, "
Lyoo:
PEADCLLLY;
tor LLul steo 1 untll (LL do
begln
tor lm st-n 1 until NP? do
‘DISPLIINOISPALLYS
Pu@ul; . ..
READCOowr s
for Iy sten 1 until NP2 do
. = 140~
begin .
READC(PIGr2):
tar. JieCl+n) step 1 uyntil (P+g) do
LoaDLJInGr2:
11, tpee)=MP2 then o to LAGOD}
TuPen:
end} PR .
Laoes: )
PPPEPPR+1; (1. PPP¢1 then go ta L900;
tor Inl step 1 untlil ME do 150




— $91—~

for [ful steo 1 .unt(l ¢ do
for. xrnl sten 1 until 6 ao
bedin
AT[I!]'ckk]"‘llolviK]"Klf! FIWKKImCCLIo I kKINa. 03
en

tor |n1 steo 1 untlt .NE do
uegin .

IRLH ISP

JJmgEr il

MMIEMEE )8

Xlmxri]ds

XJuxr.dle

XMy e s

Yinyre]1i .
YJmyrJgdls. . .
YMuy[rep)

XL dx F=x.)s

XMy j=gM}

KM Inxte=x13
Yldavi=yy:

¥y j=yH1

YMlmywsyl s,
C'thIlﬂ(l-V[lJ)l(ltvtl1)/(1-2'VEK1)l
Clinca2urt

C12nCanCn V1T /CL=VEI 1301
.CJJuC*(l-znV[l])lf!-(i—v[l]));
Xdln=vlay |

YJlwaylyz

It Xl=XM tnen U0 0 SX1 else wo to Sx21
SX1; AI¥sbBIMR0.0Q3 - 90 to JJL3

SX23 . AlMe(XMay]=X[aYM)/(XM=X])3$
EIMOCYM=Y]) 2 CXM=X 1)

JJUL: it xJewxm then go to 53 el:e o te SAI

S35 AMJREMING.0F  go to JJP3

Shi  AMJECXJRVI=XMRY )/ (XJ=XM) -
AMSI CY Ju VM) f (X J=XM) |

JJ22 1t ximXJ) then go to S5 els- Yo to 56!

533 AJluR)[s0.0%  go.to JJ3:

R{H LJl“(Xl'YJ-\J'YI)/(XI'XJ)1
AJIECY [=YD) /(X =XJ) 3

JI3: 1A IKjlavmI=XM]nYJ13/0 1
12meXlexJext) ol 11731
12eY =Y )svm)alil/as
Tawda L 1L /CX ] +XMeX ) §
li"ﬁ-:'((idl12-AIM72)¢LN(X!)b;
CAMIT2=AJ[ T2) o N(XJY &
CAIMT 2=AMIT2) wi M (XMD )

O

CATMERIME (X=X | ) «AMJBMI® (X 1=XMY *AJ ] #BI] * (X1=X.J]
CCLI4)# (B IMT2m  XNTR=X [T2)+RMITIHCXIT2=XMT2) +0 I T2 LXK T2=2JT2)) ¢
BGREL/DINCOAIITI=ATMEN) LI (X ] ) & fAMIT=A, JITJ)‘LN(XJ)‘(AIHTS-AMJYB)“LgéXMl)

160~

170=

180-.

150=

0O




— 91—

JRLET193InRICT334133

)

SATMT2uB IMu CXM=X 1) +AMIT2#BMIw (X J=XM) +AJ [ 120B I 1w (X T=XJ)

*€0.3) # CATMAB [MT24 (XMT2=X]12) +AMINBMIT 20 (XJT2=XMT2) +AJ | #BJ] T20 (X ] 12X J12))

. L1 9w CBIMTINEXMTI=X [ T3) +BMIT 3% CAJTI~XMTI) SBIITANCXITI~NITI)N )

[T XTI T2 9XIT20XMT 20 (X T+ XM*XI)T2) #1712}
IB"(XIDYI*XJ“YJfXM'VH-(XI*XMOXJ)‘(YI‘YJ‘VH!)“Kllll?'

K1CletellnCilnlal

K2L142+1104CxCL1301 11

XA01,302)0C1n188 "0 - N

K10 4a0219RLM]+5+200.03

KILIvAe1 12wl

K10] 42421020 (ClLeCXI*T (21
K10]143:27m(C1l+CX) ]33
Killeas21e0408
K1L14%32120.03

CAL |4 Re2V020012#112;

- 2lo-

(RIL1,3+3TCLInl60CIIn] (23
(R1L[4442700,08 .
KL1L1e803InChael s

K1l]46331nCi0a131"

K1L1ane3InC33e 1128

- 220~
K1CT%+61nC20] (21
KILIo1+278R2 0124133

Killetealnkll]4441]3
K1{1+1+61PKL0 264103

KL a1 45TmR10T454103

K10142+31m81010 30235 .
K1L1424410K10 1 +442]3
X101424510R101454213
KLL142+01rR101 464213

: ) - 230~
[SYSEEITS IS TG RYSE M Y :
KIC142e8Tm10] 0543 .

[SESFLRTS 1 & S RY- TR E

K1L144e0mK10T 4405 k10T o 8agTmKLET 45 042K10] 08 +610K1E1 46 04ImK2LT 4 6o 510,01
ACLo1 413 EXINYM=XM#Y )Y/ (2.0u]11)3

ACla2.1210Y0=YM) 7€2,0%] (1)

ALla3oL1ImeXM<XJY/C2.0011238 . .

ACleaellimAllane1dmALT 6013ALT41027A0]42,238A01 0342110,0%

CALL,a.2)mAL0 414118

ALl 84218A0042,118
. g - 240-
AClego2Imallenedls | .
AEI.l631“(xM~Yl-’I*YH)I(2;O-Ill)! R
ATLy2,31mCYMY /(2,081 1105, - L
ACl,3.3ImCxX1=xMI/ZC2,0%1 1235
Atl.n.:luall,s-slnA:l-e.aluAtl'1-4]nAtl-2.4!-A!l.3.41-0.oi
ACLeasa]mAL] 24303
Alles.almal],2.313
ACl g,41mALl 43,238
ACLa140Im (X 10y =XJoy])/(2.00]11)3
AlLe2401meY1=Y)/7€2.0%3 1103 ° 250




- 91—

ALl 3493 CRJ~X1)7(2,00111)8
All.n.alhﬂll-S-DIHA[l-uc5]"A[l-l-blhA[l.?oﬁluACl-3»61-0 4]
ACl a+60mAL1414511¢
All neolirAl] 424518
Allshe6daall e8]
for, pjmt step L untit 6.au
for f2ul step' L until 6 w0,
beuin, ATCIA 120 12DmACT5 1241118 ondi
WEL|1m=0,00162,0%3,14139263%GAMUATT % CXT +X e XMI w1 11w (179203 3
for jlul step 1 until ¢ do

- 260-
for xeuml step 1. unt(l & da
begin )
. Q.03
D ter_ jdel stes 1 untit 6 go

'"SOAr(l~lltJJ]“flIleJ-!K]l

Rl AR RRLIS LTS
enn;
fup it :lan 1 unlll Iy uo
tor ¢rnl stoc L untit & a0
hadin

' - 270=
S8u0, U3
Ltor el step ] until 6 A0
GSuSSeCCllo 110 I1%ALT 4 UJsRKDS
P ClallexeIn2,0n3.1415926905S!

Anag
endi
IRV

CALF ¢1Y 4 OUTD(&-'In?B-'AXIF‘M PAGEL'*):  CRLF(1)3
CRLF(3) 3

ouTOtb.txcn.‘n-.esTnCSSvANn-DFFonAT|QN~ANALvs15#BV~F|nxrEwELEMENTthTHobﬂo--'.hu.'(agancmr)")1

- 280=
UuTbtb.lsd"*“ﬂ'.BAuuA.GA-HA'ﬂA"AIO-A2O-A30cAA0-A50)I
CRLF (a3
QUTOCh, ¢ S weIHPUTYOATARN ')}
CRLF €231  PSall  Tu3s0.0
It PSm1 then GUTOChe ‘584 Ay ISYMMETPIC#ANALYSIS'') else
| OUTOCH4 3B ¢ AR ISYMMFTRICHANALYSTSY #) ¢
QUTLCAL 4100 ¢ * THICKNFSSm® 4 32D2D" « TY S
10 °00al then OUTOCH 'Y eanusdranaQUNRWETGHT 4D |
CHLFC3Y:  °
OUTOCh . *INE " o RB < *GAMMA” ¢ 3R+ * YOUNG=M* +4B« *POISSONS=R " +8B+¢ [E® -:B.’JE"DB-'QE")x

CRLF(!).
tor Imp step L untti NE .co
BagIn: nUTT(54240,73420,3042R720.D4 78D, 3D049822D+4B22D+4B22D" o
[oGAMMALTIVEELIISVIIT-TECTISJELIT4MEDTID) S
. PRLF(I):
end} . ) .
CRLFCa) 1t :

‘QUTU R NP'v!E\'(ORDER)'v9nn'k0"9ﬂv‘lﬂ'nEBu‘LOAD(R)'ciB"LDAD(?)'
66.'ulSDtR3'-SB~'DISP(l)") B
CRLFC(2Y 1

" = 300-

0 s




— 91—

tar
cegl

Lt step 1 until Np a0
n

1182e1=11  |2mzel1

Ouf:rao'719.3nzzn.uzio.bn-ezo.zn.-szn.zo'.|.11.|2.Xt11.vr|1:x

gUTatS-‘F~2(5-6lD-ZD)v38-2(n-JZD.3D)‘-LOAD[!I]OLOADEIEl-DISPIIIJQDISPIIZJ)!
RLFC¢1)3 . . . - .

enag

CHLF (3t

wrT1

Covt CHFRXYm® 4 2207 JNFPXY) § CRLFC1 1

GKI"GK?“O-"ODDUOOUOUt'

tor
bngt
It

Isl stea: 1 untll NFbXY do
n

(Gl1)-0.UIOOOOOUOOAGKl(O00100000000) then SPACE(2)!

QUTY 4320 JFPNXYL]1)3

1
<3

e
endg

MENT]ER C1/19+0.01000000003 § JJUPENT 1ER €1/20+0,0100000000) 5

1|/ 20-FLOATCILY S k2121 /20=FLOATCJJ) 3
(GK?}-".UlﬂﬂUOOOOONGK2<0n0100000000) theh CRLF(1):

CHLFC1y ¢ L
it HFPxV-ND? v NMBXY=NP2 tnhen

»
1t PR
L2:-

L

*aln  CPLF() I

n"TO(b-"'CU'IFWQUHGQFI]rnypularedwamanxolJlenle.tﬂn“")3

CRLF(131 " ga to (39;
LN . .
Pal then 9o to L9iot
for [u1 steo 1 untit NP2 4o
teglin
for Jul stem t until NP ao
‘pagin MATL|+J]=0,0000000000% endt
a3 “ . - .
for Imi step 1 untit NP do
begln : ’
Al2n]=-13
LELFISH
tar Jrl step 1 untit 8 ao
begin Lo
117EN2C1,0)%0 then 90 to L3 olse go te Las
KKBFHMITa M3
AR #CHP LT o D]l
ARDuZaCNPLT o032

far llel step 1 unttt NP do
tealn -
Pli2el]=11
RIwzwll
for JJwl step L unt)i g uo
vegin_ | . . R e
117 ENPLIILUJTe0 then sb,te.L5 clas 96 to L6s
It ENPCITvJJ1ekK then oo to L7 else 9o to L83

EHIR2#ENPLI 1 301=11" "

310~

320-

330-~

340=-

3530~




!
—
(=23
[--

|

Br2u2eCNPLIT I8

MATCAL«BLINMATIALRLI+K[KK +AALABL] ¢
MATIAL+P2I0MATIAL 821 +K[KK +AALBB215.
MATEA2+BLInMATLA2+81]1+K[KK+AAZ+BB11S,
MMAT[AZ-H"]HWAT(AZ'BZJ*KErK.AA?-BB?]l

La:
unut
L6:
and}
L4 .
LU
anct R
LYy10:* ) )

L1 Owel) then gn 10 L991

for lul ster 1 untll NP ao

begin
AQuaali o )
tor Jul step 1 Lﬂ!ll -3 vo
bedin

St FMELTL,A1e0 then 90 to L9 Slse eo te L103

C193 KKeENPTIe 911 LOANLARInLOADCAZ1+WE[KK] S

193¢ . .
fer lwl aten 1 untll NP2 co

egin
for el step 1 untll NP2 do

bagin  LAABLIIFLOADTE1~MATL]«JI%DISPCJIS  end:
wndl :

It BPPay then fo to L9203

tor luy 3teo 1 untll NMEXY ‘@0
becin

tor. Jui stob 1 untiy NPPKY aq
oesin

At PNYYLLYS
R S K
MAT"ll-JJHVAT[lIijll
engg

encx

tor lul step 1 un\l! NHPXY do
Leyin .
L for JnY sten’y un'll NMFXY do
‘tegin -

enoy
end; B _":,
10r -Nhmt l"h 1 untll HMPXY o
Bugin -

I LEFZULUTS 3 4]

360~

370=

380-

390~

1t 1=J then NATML!-NMDXY*J]"I-OOOOOOOOOD atse MATHLT NMPXY+.J120.00000000003

400~

o




I 1 MATMCMP JNZ 20, 000000000 then do to L1) els® PuNK+l:
1t PyMPxY then go to L124
L1323 11 MATIP,.6K)»0.000000000 then go to L14 else Pupel;
- 11 'B)'IPAY then go -to L12 slse go to L13;
L14: for Jui sten 1 untltl § do
' beain  MATHINE ¢ JTNMATMINK + JI+MATMIP+ J14  ends
L1125 RAEMAT“LINCINKIE
T ter Jet step 1 untll @ do
baaln YATMINK«JJaMATMINK J1/RBE  enai
tor Int step ) untll NMPxY do

bealn
OBEMATMIT«NK] 3
for =l step 1 yntit & do

enci -
1 NK<HAIPXY then 90 to L403
tor l1 step 1 until NMPXY do
sagin
ror "Jnl steo 1 untit NMPXY do
‘regln MATMOL+SINHATMOT JNHPXY+J13  and}

enal

La40: "

endy -

L9203

for lw) stro 1 unlll NMPXY do

begin

I laMprxyr114 s“DlsPtlllz

tor Jgul step 1 -unti| NMPXY do

vedin  JJIeMPNXY(JIS  SuS5+MATMUL o014 0ADCISTS
and; N =

— 691—

DISP('lJu

end

ror lny step 1 untll NMPXY do

bealn 1luMegxyr11 - REC]II80,00000000004 - ‘enes
tor luy stro 1 'until NFPXY ‘do . ‘
vegin - -

1 IsFprxyYLl]s -

RFLIIm=L0ADCT 18- -

tor Jjul step t unllt NMPXY do

anay

EJECT: ' CRLFKLY S '

QUTCCA.* L1283+ PAGES? ") CRLF(L)

gulgéﬁy‘"'RESULT-JCC!NOQAL'POINTJlNFORHATlON‘)#"')K
e N:

: 9“-'DISP(R)"6B<'DISP(Z"v750'R’01230‘Z")'
CRLF(2):

GKl“bx?uhK!qunﬂu 000000000!
for Iw1 'sten L untitl NP do

Beuin - JJuMPNXYCJIS " RFCIIInRFLIT14MATCI LI J2«DISPLIITE

*nd}

0UT0(6-" HE® A8+ LOADCR) * «8B 4 LOAD(Z) ' +9B . *REACCR) * + 9B 4 *REACCZ) * »

210~

vreuln it I*NK then MATMEL+JdieCMATME ] s JT=RB#MATMINK 1J1) olse MATMLL4JlmMATMINK «J13

a20-

230~

440=

430=




— 01—

bealn .

Tlagate1t  I2n2eld -

GKluGrlel NALLEL3Y Gr2tGrR2+LOADL1213
GK3uGr3»PFLI1Y3 GrawGRa+RFI1211 .
OUTL A 2200 4132 T 7o e : IR
nUTd(s.‘?(-le.uD)-2(-7&3.60)‘ZB‘“(-le.bD)'.LOAD[I1).LOAD[12].HFIILJ‘RF(IZJ.
L FISEEII]DISPLI2) X C11+DISPLIL1YE11+0ISPL12]) 5

CRLF (1) . - : S

ar e . :

-
CrEFC1):

. - K460=
OQUTOCh*tAGK 4B )3 . .
OQUTACH.* 2C=A20.4D) s 2C=TLD.6D) * \GK11GK2+5R32GKAI T CRLFI1Y}

EJECT:  CRL7(CLIT - y
QUTOChH.*1L3m+DAGEXS' ") CALFCL)
gulgta P OREREDYL T=20 CASLEMENT # INFORMAT 1ON#) #n ¥ 13 §
HLFC3Y:

GUTOf‘a“Hé'qquo‘SlGMh-l'-78-‘SlGMA-R'»TR.‘slGM-TH'-75"TAU-RZ'-EEv‘TAU~MAx'.

. TB-’SIGMA-I"75-'5!GMA-2'-95“T-|EI'A'¢7H~‘<MXIY)")3
CHLFC2): - ST
tar jiwl stmo ) untll 4 go

= 47g-
tor grmsl aten 1 untit 4 ao
heyin Frll-xxlno.ut’ endg

for [iml stea 1 until’'4 do
for yeml step L untii & do
bagin  BIZuMILIl KxIn0,08 endi
for [nl Stew 1-until NE ao
baoIn  GR3LTIN0.03 endt
tor lwy sten 2 untit NE oo
agin
- &BO-
Tlajerly: -
SJSgrrile
MMizpeEr] )2
Xinxf113:
XJaxr.rJle
XMy mM] ¢
Ylmyritls
YJuyradls
Mundia |
UVLlitealsoleal =118
- 490=
UvLziegicol2s112t :
UVL3In0ISO02wda-103 - - =
UVL4Ie0 180 (200031 e
UL nD SOl 2wuM=1] 1
TUVLeToDl €A I2umMIT
CabEf1Jac1=VL1])/C2+VEI1)/C1=20VEID) 8
Clincadmcs - et o
Cl2aCunCatvi1/Cl=vE13)y “x ¥~
C3uCu (Lw2oVET 1 7 C2uC1=VIIIN) b
NCL,11mC223 ) S

= 500~

O

(J




- I~

endi - T

DCLy21uC123
DC1.37sC125
nEL.a1nof='hluDla‘alnnta.iluurq.zlnuta‘sluo.o.

DL2e1I0DI14213

DL2427mCL13
DC2.m1Cr:
DC3,1707 14301
DL3 21020373
DLDeateCILd
(LS PV R Ik R}

XBi X +XJ+XM) /31
YS"(YXOYJ‘YM)IJI
XLy pexti
YIlmy =yl

“YMIuvm-vls

XMluyt=x 1 .
[1lneydiayirlaxnlovdidz2:

HIZUMILL o1 duk{ZUMI £1030mHI1ZUMT L o0 TMHIZUMT L2+ 23mHIZUMI (2440
HIZuMI[2,63uHIZumi L3, ZJuHILUMIts.anleunlta.alno 03
HllUMItI-?Jn(xM-XJ)I(?-lll)t

HlLUMltx-AJntxx-xn)ltznll1>:
HIZUMICLe6ImEXI=XT13 2 C24112) 1 |
HIZUMIT2 411 (Y I=YMY €2 1111) 3
HIZUMI (231 CYM=Y1)7C221 12D ¢
HIZUMT L2430 CYI=Y )Y 2C2#1 11D ¢

HILUMT [641008CxM=XJ) 2241110 ¢
HIZym1 Co423u¢vl=yM) /€20 110}

HIZUmI Lo+ A)uex 1 =YM) 2 €201 11D}
HIZUMT Lavadia(UM=Y ]I /(2w 1110
HIZum 1 €4 4 5JmCxd=X1) /(201 11D 1
HILUMILb.GJ"(VI-VJBI(Z.DAIli)l
‘for pHsl step 1 untit 4 do

|cegin

for krmsl siep 1 until & do
egin - -
SeO.0§ ¢
ror JJsl sten 1 until 4 dd’

QHSODLXl-JJ]“H!zUMIfJJ-KK]!
NA(II.KK]"SI
ndj; -

tor “Jwl step 1 un!l( “do ¢
edin e
Smp ,600000000%

for Lisl step 1 until & do

‘begin SHSOMA[J~LJ'UVILII end} *

SIGMALJIES

BT T

S HIZUMTL3 6128 CERIwYM=XMaY 13 7XB+ (Y J=YM) + (XM=XJ) # CYB/XBI) 7 (211131
THIZUMIC3432mCIXMAY ) =X 1 #YM) 7B+ CYM=Y )+ (X [=XM) % CYB/XB) ) 2¢2#1 111
‘HlLuMIL3n11“(tll“VJ-KJ*YI7/XB¢(YI'VJ)+(XJ-XI)'(YBIXB))/(E*lll)l

510-

320-

330~

340=

350~

e



- &iI—

1

eng; . . -
S1meq1GMATLII+5IGMAL21) 72,000000000;

S2u5aRr TN, 254 ¢SIGMAL2T~S1GMALL) I T2+5]GMALRYT2)

S161nelesoi :

S16an81=-523 -

1t SIGMAL21I=51GMALTI] then go to HHMHLG
T"ETAMZH.S«Taﬂq?iﬁﬁ&»(ﬂRCTAM(?AO'SIGMAE4J/<516M“[2]-SIGMA[1])))3

it SIGMALIT¢STGMALL] thun THETAWTHETA+90.01 oo to HWL$

bt S16mal210515mAl] A SIGMALATA0 then THETATHETA«0,03 %0 ta HML$
L SIGHAL21251GMATLY A SIGMAL414T then THETA=THETA+180.00f we to HHL3 "
L . . AR O ] - 0=
HHH1: L i ) ) et
11 S16MAL2T=S1GMATT] A SIGMATSID0 then THETAR43.08 ¢ to HHLt
11 S1GHALIT=SGMALT] A SIGMATA1C0 then THETAL135.0F wo to HH1T
FESIAMAL2T*S1GMATLY A S[GMAT4)=0 then THETAM360.0} 96 to HH1j
zng: TWETAT[HETAL .

1? 51PHAT114-0,0300081 A SIGMACLTS0,0N00001 then

GX1luB0YY, 0996 «wise’ GrInSIGHMAC2I/SIGMALL] L

OUTICae* 27030413 i

OU[q(ﬁ.‘T(kBJJLD.ﬁD)-ﬂh-ZZD.Snvﬁﬂ-Slon“D'oSlGMACll~5|GMAI210516MA53]-Sng;[h]'52-SllehlGZ)IHETAcGK1)l
i N N - 0=

CRLF (1) )
SILIINSIAALLYE " G2T|InSIGMALLYS

GALINSIGMalEYE ©  Gal17uG2; GG3L]1m51GMALID
G3L{YnusIRYY CoLpImgpe2y S
GTLI T THFTAS GBL1InGrLs: e

ondi . LR .

EJECT: “CRLF(LIV -~ o
OUTACA ¢+ 113P ¢S PAGE#4° )1 ~ CRLFC1D 1
OUTU(&-‘"PRtprT-SF(JMEAN'YALUEﬂAROUND'NODALlPOIﬂTﬁ)P"')i

CRLF(3) 1
T i o - 580~
OUTD(‘o'VMP'.ﬂh-'SIGMA—I"7n.'SlGMA-R'q7B.‘SIGM-TH'.7n"TAU-RZ'088-‘TAU'MAx'\7Bo‘SIGM-1'o
75-"5!6Hk-2‘09&y‘THETA‘-TB-fK‘(wIL)")I.V; . -
CHLF(2y: Sl e : .
for luwp sten 1 untlt R ao
tealn A P

SIGHATLInS ] GMAL2InS | GMAL 3] 52105 1GLmS 1 G2 THET AwGK 110, 0000000000 §
51GMaralnc.0a00000:

JJnat
for airl step 1 untlt 84 do
beyin v
oL T - 590=
KKiENPT s uTt T
it vKeO then 9o to L9508
JJeidel
SIOMAr1)es [GmAl1+G2EKP 1S
SIGMAI2InGIGMAL2]+51IKK] S
S1GMaL3 Iy 1GMALD T +G630KRD 4
SIgealalpsIGoalal+33tkd
$2n852+511KKD 3 .
S161#S[61+GBLKRK]S ¢
S1E2mS1GI+GAIRKTS 600




THETABTHLTA+GTLFK]$
GKInGKI+GalrK1S
endy
L30: '
GK2uF| OAY CJJY
Slumarl}uS|GMALLY/0GK2: -
SIGMAT2InSIGMAL21 2GR 2T :
SIuMATIIRG [GMAL 3] 2k 2t
S2ug3 26K D 1
SIGMAT4 1S GMAal 412621
- 610-
S131n81G1 /a2t -
STL2ec G2 74K2¢
THET AR [HETA/G023
GklrGrl/Gr2i
OUT1¢As*2Z038° 418
OUTa(b e * 7¢2A=3LD. 60) + SU=220. 30 ¢4E=32D. 40"«
SLEMArLY 8 GMAL2Y o SIGMALI) +SGMALS]+52+51GLeSTG22THETASGK1D S
CALEr1)s
ends
o to |agy:

= 620=

L12: CRLF(9): nuTCCL.* 'CANENNT#CARRYSON® *) 3  CRLFC1) 1
L3%:  FECT .

N §

b——vnai

ehd?  jt KEY(8J) tnen 2o to STARTI

ena}

— Bl1-




BREZRZCLSEHMGHEBFA70 /54 (ALGOLA)NAXIFEM
BRGHL L THANEE LHRAEFEREN TS, N7 e Z52AX I FEMIZSBIC
HEETEO = — 5 &EREREL TV S,

AN7 - 2 —FRRNERF BIBRENAXFEMA

ALU,A20,A30,A40,A50, A (5 X83%F)
NP ,NE, NEP, NFPXY, s, BHEE
FPNXY(!l--NFPXY], BEeEsEHS
(GAMMAC1---NEPJ, EE[( 1---~NEP ], i x — i
V1o NEPJ) - (P,N), e }(ZP=NE)
P,GK1I1[1--NP], HHME (SP=NP). {‘)
R 1o NP ], R EE & e
zCt--NP]J, |z B B
(1EC1+~NE],JEL(1~NEJ,ME[1~NE])| E#BSLHaH2 e
DDD,P,DISP(1--NP2], HEEME SP=NP 2
LLL, | OW(P,LOAD[ 1 NP 2] ) BESHLLL: < 9 i i LAEER

oW, (P,LOADT1--NP2]) - (zP=NP2)

@)
-174-




B

o

ZNTRSFAERMC LT L L CERBEERRE =0.8 kg/emt i 517 BB o hiEb
2Tk ol BTFICRY,

RepzER

(kg/en?) ]
06

05

04

03

.02 4

o1

THEORY{og,0,

80cm

THEORY o,

ff @ 2

—175—

—]210c¢m




(NAXIFEM)

i 2o g ad
iy Sl



— 6L1—

— Depin
Cothmen t

HoW Tn R1

NP3

NFPxy:
Fohgvr]
GAMMAT |
EECIY:
vily:

LoAp( 12
URDFR 16

AL0, A2
NFPXY.

GKL1r1.
nDobe ¢
LLLs nw
3

aouble re
reat

integer

START:

READACAIO
READ (NP «N|
Np2e2ene 3

r- beain

NEX|FEM  TANAKA

This prouram s the axisymmetric F.E.m,

Tnis ls @ erogrom tor stress and gefarmStion anatysls using Finlte Element Methyw
with verticot ang norizont@t roller In eny direction {trienwuldr element )

vF DATA

AlU,a204A30,1400A%0: Name of calgulation (deumie reol)

puliber of noual points (Inteanrr)

ryliber af e@lements {integer)
thoer Qf elastic eetterns Cinteger) N
- 0=
Aunoer Qf lix2d polnts Cbnllderlnn R and 1 d¢irectlon Ctnteger)
! fixed points nuaber Cohgidaring R ang I giractlan Cinteger array)
bulhk drnsity ot eoth element (s/cm3) tarrey)
Youngs modulus ot =u4Ch olement (ka/<m2) tarray}
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©10stlc pattern number (integer)
f=caordinate of nodal ovglints tcm) (array)
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#hen vou think Of Own welght, QWmi
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loads for edcn nogatl polint In R and Z dire€tion (ha) (erruy)
GIVE NATA
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Us A30» A40s AS0s NPe NEs+ NEPs
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C GAMMALT o5 oNFP) s EELLesoNERPTs VEL.osNER] ) wae s € Ps N J ses CeP=NE) +

¢ NP1 oXClesoNPT o ¥YELeaoNP e~ ¢ -TELLsoNETs JECLooNED]s MECLeoNEJ Densen
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81 A104A20+A30+A404.A%01
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.array CEuAmMACY o WETLINET v x o YLLINPD L LOADDISPDISPARF[1 NP2
COMAT I A LITIINE W1 621260 aNTLI40L34) s HIZUMI[134¢2561+GGILLINED,

KUIIME 13601630 MATCLINP241iNP2T sMATMELINMPXY v 1ENMPXY 23 WMAT12442367 4

FP1sER2EPITLINERISUVLLIGT+SIGMALLIGT,
FAILIINPISLFCLINP 212202120 +GLeG20G31GA+GI+GEGTGBELINED S

Intever crray EsJEMECIINED JENPsCHPLLINP 41081 +MPNXY L1INMPXY 1 +FPNXYLLS NFPXY¥13

READARD® v (FBRXY s LoNFEXY)
Il NERAYSNP2 v NMPRY®NPZ then- uo 10 L300
tor -frl step 3 un(ll NMPXY do
Begin

Pt FRNXYL1T#] then MPNXYLIInl else gu to L3N0
end; - N - :
Lilva:
NisJu gt
tor [u2 step 1 unti) NFPYY do
taatn
LleCaeey (§1=-FPNXY L1113
It tlal-then go to L2no eise %0 tn L3001
L290:  wmud;
Ttar JJen sten 1 .untll (Nell=2) ae

oeuin
MMM 1 ¢
FP2Y (IJTuFPNXY L L =13 etmi
anai
[JILR AT
Lanns
endi
La0q:
MMnQ:
for Jumi stco L untii NMPXY do

eqin
wHist{\el |

MENXYTOJIaEPNYY CHFRXY ) epmi
eng:
L300: -
tor lut sten 1 untll NEP do
De0lIn  BEAD(LALGR24GKDS - .
FPLTLImGel? - EP2M13nGK21 " EP3C]INGKAS
end} B .
Pugug; .

tor i) ster ] untll NF qo
begin
READ(ON) 3 .
for Jn(len) step } until (P+g) do
begin GAWMA[ JJsFRI[NTL
EFtJYuFP2IN];
VEJNLERIIMY ¢
ena;
It (PeQ)=NL then.go |c L600l
QuPen;
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roegin -

|
ends;
Lép0:: B

10r [at-step I until NP do

vealn FAILI}=0.0i eng; - e
P=9Q;  GK11=0,0% :
tor =1 s(pn 1 unlll NP ao
vegln
READtn.len.n-.,w STt
i1Or  pz(len) “step 1l unlll (P~b) do
-bacln rAlrJJ=Gx11-0.0174533: “ends

it (p'm)-Nn then @0 to LT7:
e=P+R;: -

en .
LT?:
READARPAY (X 31 .m:) 3 }
READARRAY (Y o 1iNpY 3= 11 ~ : P

for -Iw=y steo 1 until NF ao

begin PEAD{ALA2.H1);

TUIELTIEAY:. OE[1)RA2: mMEC])=BL;

*na;

for Iw] stem 1 untll NP do
tor-gm) istep 3 untl) 8§ co
: bepin’ "FNPL1+J1=CNP(]4J)=05 and;.
for “lz] sien 1 un\ll NP Jdo
begln: Al_AﬂuB)
Prar gelistep 1 untll NE o
- begin’: -
COArIEGI)=] then begin Al=Al+l’ ENPL14ALllaJdi CMPLIsAL1Imli end;
11 JECJ)n] then begin A):ALels ENPL1sAL)wdi CNPLI+AL]=2

Ond.
onai:
READ(DDD). TRRPEAT
<tor 0D=1 steu 1 untll DDn do

Pz

1 ror . l=1 aten 1 untll NP2 do-

: begln
READ(P.GKU i .
lor e CleQ) srepr 17 un(l\ (P+g) do-

D1sSPALJI=6K13
[ ©Vf(P+@)anP2 then 30 to L7003
@aP+g}
ond;

tor -LLxy " step 1 until LLL do

b.ﬂ n
ror Ix] step 1 until sz do
"‘DIS°EIJRD]S°AIIJ-

end;.
Xl m”JJ-I then pegin A1=Al+l? ENPLI+ALD=)5 CNPLI.AL1=3; end;.
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Pulsy;
HEAD (DWY 3 -
for |my steo 1 untlil NP2 do
begin

READCRG¥2)

tor Jn(i+n) stes ] until (P+3) Go

LOADC JTsGr 2

11 (psqg)=Mp2 tnen go to L3003
Oubagt )
endp
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Lb00:
PPP3PpPsly |t BERY]l tnan ga to L900;

for Qwl =tep 1 unt!il NE do

for jjui steo 1 until & do

tor yenl step 1 until ¢ -do

begin

ATCTyELoRRIBALT S akKIKI0 o 1] oRKINCCET « 11 okRI®0 0

enuy .
for lwy sten 1 untll NE do
beoln
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Ilwjeril:
JIRgErils
MMIEME (1] 3
LI ISRRE
XJixr.Jd)3
YMux Ml t
Yisyrilis
YJuyradle
YMuy prem) s
X1 Juy |=x.13
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XSMiay =43
XM[mxveex | §
Yiduvi=vJ:
YIMiy poytet
YMlmyramy [ §
CoEET11er1=v(11)/ClavElY)/C1=20V 11D}
Cllnco2aCs
: Cl2nCxrCr v/ ¢1=VL]II)
i C33Ce 1=V [{3) /(2 Cl=V[I3));
| XJlmarx] gt
: . - - 190«
: Ydlu=viJs
H If X1=XM then 33 -t3°SX1 alse vo to §X21
; -5X1:  AIMeR|Mn0.08 00 ta JJti
| S5X2:  Alwm(xuwyl=y luym)/(XM=x1)3

B IMECYit=Y )7 CAM=X )t
JJl: 1t -XJexi4 then g6 to 53 alse go to S4i
$3% AMJUnYJe0.0%  ga 1o JJ2i
S43  AMUE LR ARYM=XMey J) 7 (XJ=XM) §

BMJB £V J=YM) 7 X J=XM) ¢
JJ28 11 ¥I=X) then go to 5% elsa A0 to S61
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§3.  AJIWRJInN.0:  go 10 JJ3;
S62  ApmERlev =XIny ) CNT=Xd)
BJIBnON]=YU) 20X =XJ) 1
JUI TI1meNSIwyMI=am]eY 1) f2¢
T2 exiexgexMIul /33
I3 cyI+yasYMIn] 11738
Tau3= 111/ X *xMeXIY 3
15600 3% CCAJI T12=ATHMT2I AL NCX ]I+
CAMJT2=AJ[12) w M(XJ) +
CAIME2~AMIT 2wl NCXMY ) 210
SATMBBIN® (XM=X 13 +AHBMI® (X JmXM) +AJT#B I % (K 1=XJ)
o(l/a)-(alnrzn(xnfz-xlf::onerzutxJYZ-XM?E)*thtZ«(XITQ-erza)l
IGN(IIE)O((AJIY!-Aleﬁ)iLNtXl)O(AMJTS-AJITB)NLNtXJ)O(AIMfB-AMJTS)ﬂLN(XM)J
oAlnYz.eIMn(xM-xl)vAMJTP-BMJnch-xM)*AJl72*BJI~(XI-XJ)
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*tl/?iﬂtﬂlMTS&(lMTS'XI13)OBMJ13~(XJfS-XMTJ)*BJl?B»(XlTS-XJT3)Jl
17001 T26XIT20XMT24 (XIS XM+ I3 12) %1 11712}
18 CX oY | +X Iy JoXMOYMS O T+ XMEX I ® (Y [+Y JoYMY I @[ 117123
KLCTate13nClin]sn
KLLie2421CCH+CLII #1113
. - 220~
K1Dlenv1InCLin]ss
K1lleas1duK1l145341]10.0;
KillehelInClouilny
Kili.ps21m2a(Cllecrdnl 121
K1L1e2423m¢CLL+CAI#] 28
Ki[lv042120.03
K1C1,5421u0.01¢
K1lp,ae2In20C12%]12;
P1lToae37C110]04C3301 12}
¥1l1.043100,0

- 230~
KiL[.8:30C331 12 i
Kills6e¢3IC120133
KLLlona5Tnl3anl 12t
KLl teaInC220] 121
K1C14102InK1C1e20105
K10T414338k10(4341);
Kilyo124InK101440113
K2L1a3+671KL01+64113
K10141+8InKL0T 45422
K1l1a2+33K20143423;

=  240-
K1lie29aYk10]0002];
KLCT2+5InR20T4542];
K1LI42+610K1T1 4642
(SIS RERYS LTS A Y TR I ]
K1Cle2+510k10145423]
K1Cl4206TuK1l 146433
Klll.AvhlhKl[l‘“-53nKlfln4~bI“K1f|c!.“]hklflvsvﬁlhxlll.6-4]-K1[l.6-31hu.01
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ACl,2,1)MCYJ=YM) /2,001 1203
ATl 3,11 CAM~XD)7€2,0%111) 3 250
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BLleasl)rALl 503 ALl v6e1YmAT]o1e2TAL1424¢230A0) 4 34200,0%
ACleae2)mAlledoel)s

AT1ene21mal 13240238 0

AClvho2]nal 1434130

ACL 2,30 eNtuy i =Y T0YMY £ €D, 0-[11);

ACLe2290meYMay [Y/7€2.0%1 1)

A[l.s.a]nrxl-rM)/r?.nw!ll)a

AClaneadnALl o8 3 TmAL [ 104 3TAT 4 1441mAL] 4244)mA01 434410, 08
Alleaedieal]e14318

Alle8,81m00142,318

- 260=
APl . a]eAile 3318
ACL 1 0dmeninviax Juy )/ (2.0x[11)}
ACLa2.51meviaydy /2,081
ACl, v 9Imeadax1ysc2, 0011131
AT a4 o51aLl % O TALT 16953ALT 4 L 618AL] +2468AL1 4346110,01
Afl aenlmallogeds
AClameelmall 25518
Allehenlmriledan):

for 11n} sten 1 untitl o do
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tor |snl st1ep 1 untit 4 do
hadin  ATT111.1218A00.1241178 endt
WECTI=0.90102,00%. 14159265 030MMAL | 10 CK [ o X JoxXMI #1110 (179,00
tor | slwn 1until @O
heyin
tor rrul siep 1 until & do
o0 in
“u0,ni
‘our IJisl ‘steo | until A a2
LU LY AN PR RNNI T S N4 RENIY T 3
‘ - 28Q=
cCLlsltonkinsy
ena;
anag

t9r 1]} steo 1 until 4 do
tor vvn) stunp 1 untit 6 do
hegin
Q580,03
tar JJisl steo 1 until § do
S5uSGeCCl T v VAl T e g kKT S 2
- - 200=

'[Ivl|-(f]"?-0~}-1h159265~55|

NGy
nnd;
LYad: N

CRLF (1§ UTICE+ 2 102N« *NAKIFEN PAGEL''}; CRLFC1)1

gu{g:a.'xu“ ’d"'ST"hSS'AND'DFFDRMATION‘ANALYSIS‘BY‘FINITt#ELEMENT‘METHODKﬁn-"5b.‘(xgn-cml)"l:
RLF (Y8

UUTICh o DU #u g 8 BALAALAAVAAT AJULA200A30.AG0+A50) 1
CHLF (6 1

GUTACh o+ »r [INPUTICATAYS ") 1
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CaLF s PSwli  Te360.0%

It PSey then QUTOCA 'SR+ AXISYMMETRICRANALYSIS® ) olle

. OUTOTG4 38+ ' AXISYMMETR ICPANALYSIS 28

UUTLC6+* 100, TH|CKNESSa' 4 320.2D°+T) ¢

It Owa) thon QUTOCE* S xwayaspareOnN#WE [GHT 1)}

CHLFC):

gglg:ﬁ"'P"F'-BR.'GAMMA'058"YOUNG-"'-HBO'POlSSONS-R"EB-'IE'-SBu'JE"DB-'NE"J'
21

for [m] sten } untll NE 'do

bealn AUTT(h*2L5,7B,20,30,28720, D‘7BD.SD.9871D~a821b.hezzn'
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l»GﬂMMA[II-EEEll-V[lJ SIECITCJELITSMECID)?
CRLECL)E
end}
CRLFLay: R
OUTUCRe* s NPt 93l 1 s (ORNERY *+SR e *ROY +9B ¢ 20 ¢AR+ *LCADLR) * + 5B+ *LOADCZ) ' s
6B LISPCR) * o384 DISPC2I* ') E
CRLF ()
for lumy steu 1 untll NP do
begin
[lu241=1% {2u2nl3
' - 320~

OUTH L+ 2704382208220 2B=620 . 20+=62D .20 s [+ 110 12X 01T1.YL1ID 8
ggl:(:;;“.Z(!—le +20) s 3R+ 2CR=32D.3D) *+LOADLI112+LOAD(I214DISPLILIDISPIIZ21)3
4

endi
CHIL.FCa)
UUT1Ch o *NFBAYE 22D JNFPXY) S  CRLFE1)S
GkluGg 20, 0000NAQUONS
for iwmt sten 'l untll NFOXY do
egln .

11 EGK1>=0,0100000000AGK1<0.0100000n00> then SPACE(2)3 13

- o=

OUTL L 432D FPNXYL[3) 2 o

1IWEMTIERC1/10+0,010D000000) 3 JJ“ENTIER(lI?OOD.OlDOOOODOO)l

GRli] 720-CLUAT (LIS GR21/720=FLOAT(JJI Y

;’(5&")-" +¥100000000AGK2¢0.0100000000) then CRLF(1)i
sndj}
CHLFCLY

it NFpxvs=nP2 v NMBXY=NR2 then

begin CWLF(IYE - N -

Qﬂfﬂfﬁ-"nlil]fanundnrtlfﬁynulareﬂﬂxmangofﬁ;ens..lnﬁn")t

CPLFC1)E - 90 to L1319
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enhg} .
)t PPral then go to L3103
L2: for l=1 step 1 unttl NP2 do
begin
tor Jul steb 1 unt)t NP? do
begin  METI14J310,0000000000% end:
sng3 .
tor lml step 1 ungtl NP do
begin
| Ajm2s]=11 .
= 3%~




— 981

L3z

(9.
L6:

L4z

AQu2w)
tor Jn
begin

It E

AATm
AA Dz,
tor
wa)
ni

A2

ona 3

end;

L]
1 step 1 untit § gg

HPL1+J)»0 then 90 t0 L3 else go te L4}

KKIFENPLE o JTY

2#0NPLT W J1=118
2#CHPLL. U3

Tl step 1 until NP do
n

B2e]]=11

2wt ]l

tar JJul stso L untit 8 do
bruln .

1P ENRLTT4UJ)=) then ua to L5 else wo to L&}
It ENELITWUJI=KK then ao to L7 ciae 90 to LB}

HBalndeCHRC] | W JJI=13
BE22wCMA L4 J9)3
MATEAL4311MATCALBLI+KIKKAALRB1]3
MATLALVE211MATCAL B2 +K [KKVAALBB2] 3

MATCA24011mMATIA2VB1I+KERKAA24BB1] 1}
FATIA2+A2104ATIA2 .B21+KIKK4AA2 (B2

end}

ena:
tor [y stes 1 until NP do

for Jul stes L until 2 ao

tor Khul steo 1 yntlit 2 do
begin LFL1+Jexk100,01 endt

tor lm1 steo 1 until NP do

beclin

LECLela11ulFll47,210COSCFALLTTYS
LFELa1e20u=SINCFATLIN S LFL1+2,100=LF01+142118
tor Jmi stea 1 untit nNp do

Deqin

HAT[?-I-I-ZDJ-IJHLFEI‘I'IJ*MAT[2*1-1|2¢J-114LFt1-2-1]¢”ATt2'lo2'J-113

HATCZw[=1a22JTLF L2101 T#MATE2#] =120 1 +LF 19241 I#MATL20] 425013
MATC2w] o 200-L30LF L1401 02)@MATC2 M =1, 20 dm1T+LFET42¢210MATE20] + 2ud=11}
MATC2u 420 10LFC] oo 210MATI20 (=l o 24 14LF L] 24 2)#MATC2#] ¢ 203 3

end}
enat

tor lil step 1 until NP wo
tor Jayl step 1 untll NP 30

begin

MA][Z*J-I'z'I-IJHLFCI-101]~MATI2~J-1.2-I-lJoLF[I.2‘1]¢Mﬂ7[2¢J'1v2llJ‘
MAT[?'J-!‘201JﬂLFEI‘1v21¢HATI2~J-1.2»I-1]0LF(lt2.2]¢MAT[2-J-1.2-l]3

-
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380-

390~
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MATI2# ) 0% l=11aLFL1,1,17oMATI20 042 =114LFE102011#MATE20 20135
MA‘E?'J.?'IthFtl.1'21-MATE2~J.?’I-1J+LFEI.2.21»"AT[2*J.2«IJ‘
eny
L9108 . :
it Ow=n then go to L993
tor Imy step 1 untll NP oo
eoln
A2uznll
for Jwl step 1 untli 8 do
begin :
- aiQge=
i1 FNPL]+J10 then go to L9 else wo to L103
ot L XKeENPCIsJ1t  LOANCAZIWLOADCA2]+WELKK] S :
ELTH .
L10: !
ena; :
LYy9:
tor 11 step ] untll NP2 do
egin
for Jr3 step 1 untli NP2 do
begin LOADCIISLOADEII=MATL1+JI#0ISPLI1t  end:

- 420-
end} i
1! PPPal then go to {9291
far lumy sten 1 until NMPXY do
eqln |
for Jml step 3 untl| NMPXY do I
beoin : .
11nvprxy 133 ' 7
JIuPuxy LU
MATL1 o g3MATLI 10023
enas
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- 33p=-
end; .
Tor lumy steo 1 untlt NMPAY do
eqin

tor Jwl step 1 untli NMPXY do

bedin .

1t T=J then MATMLI.NMPXY+J1®1,0000000000 ®tse MATML!«NMPXY+J1=0.0000000000}

end;
endj
for NRmy] step 1 untll NMPXY do

ealn

- 34Q=
Qu2an~PXY ]
It MATMINE JHY 1#0.000000000 then 9o to L1l else PeNk+l;
1t PY>UMPXY then 0o to L12}
L1321t MATMIPJNKI=0.000000000 then go to L14 else Pep+l;
It PONMAXY then go to 112 else go te L133
L143  tor Jw) step 1 untlt 0 do . -
begln  MATMONK « JIuMATMINK « JJ4MATMIPJ15 * end]
L1123 RRAGMATMLNK oNK13 ) : '
for Js=1 stop 1 untit o do .
begln MATMINK«JIuMATMINK J1/RBS  end} a3
- Q=
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for [l step 1 until NMPxY do

benin

P aTML | WK1 §

tor Jwl stea 1 untll 4 do

neyin 11 [ENK then PATM(IvJ]u(MATM[I.Jj-Ru.MATM[NK-J]) alae MATMLI«J)mMATMINK +JT}
enri

It NRCHMPRY then go to La0s ~

tor 11 stuo 1 until NMPXY do

neain

far Jisl step 1 yntil NMpXY do .
- 440~
regin  MATMIb+JInMATMI] JNMPXY+J)E  endl
enti
L49:
and}
Ly20:
Tor Il stno L untll NMPXY do
baglin
Flnppray (133 SeDISPITIN
for Jel stap ] unti| NMPYY dgo
bedlr  JIeHPNYYTJ1S  SuSeMATMI L+ JILOADLIJTS 07
- 0=
ena;
Dlapf||]h§|
eng
tur lnj atro 1 untll NP de
Beuin A[SPI2wl=llul,FLlede11en|SRI2¢]=10+LF ] ,1,234D15P020 33
o1 PISPI2wlInLFEl42:1)w018P02#1=11+LF[142,2)DISPL2#]1118
on :
TOr o1 stes 1 untll myuPxy do
pagin  plnvehxy{131 AFL113100,0000000000: wnas
tor ls] step 1 untll NFPXY do
- 480
begin
LD AR R
RELL] Twel MADITLD4
for J=l step L untll “MPXY do
beain  JJuttPNXYCJI: RFCII)eRFCITI«MATLI]JJInDISPLIJTE  ena;
onag
EJECT:  CRILELLIE
OUTOCG* L1204 DAGE#2 )t  CRLF(L)}
QUTOCh " ¢ #~RESUL T=12 (ANODAL#POINT# INFORMATIONRI ##* %) 3
CRLF (s
- 490-
OUTOCh 4+ VF'-NB-‘LOAD(R)'-BH-‘LOAD(Z)'-98-'REAC(R)'~9B-‘REAC(Z)‘
B DISOCLI T« TB R 4I2B 42"
CHRLF(2):
G 113G 26K Yk 4110 . 0710000000 8
tor Ini sten 1 until NP do
begin
tlugu)=13  |2m2wl;
GRliscvrlelNADL]13%  GR2WGK2+LOADLIZ3
GRIUGRI+RCL1T} .GranGea+rRFI121%
QUTLEA'22DB%-1D¢ 500

3 J




— 68l—

OUTHCRs ¢ 2(=620,0D) 42(=T720.60)+2B 44 (=620,4D) ' \LOADCI11LOADLI2IWRFEILIVKF 12T,
DISPIILIeDISACI23+X 1 1+DISPLI1)YLI1+DISPLI2) 4
CRLF €12 ¢
enas
CRLF(1):
QUTOCE .+ ¢ 2GR A} -
OQUTAChH, $2(~ALD2AD) +2 (=720 60 * 1 GK1+GK24GK31GKA) S  CRLF L) S
EJECTI  CRLFC1IL )
OUTO(6, 1111941 nAGE#3 1)1 CRLF (L)
OUTOCh " *#*IELYL T=2 2 CHFLEMENT INFORMATION# Y #9903 1

CHLF(3) ¢ .
QUIDrA e *uEY s8¢ 'S GMA=2 "+ TR ¢ *SIGMA=R " s TR« *STGM=TH' ¢ TR+ $ TAU=RZ " ¢ 8B+ * TAU=MAYX *
TR SIGMACL S TR SIGMA=D ¢ OB Y THETA o TR P K#CX/Y) *2) 8
CRLF(2):
ror [{121 sten 1 until 4 do
for vews] step 1 until 4 do
begin O] ekkiIng.02 endj

- 510=-

tor jtul stea 1 until 4 do
for xvwl steo 1 untll 6 do

- 520-
beuin  MILYMICITKKTI=0.03  endl
tor il step } until NE do
begin  GGEILIIND.0} enai
for Iy sten L untll NE do
bagin
IRLY S4BT
JIegrrile
MMaME ]t
Xlex[t]1z
XJugraddi
= 3530-
XM [r1] 5
Yimygtids
Yyl
YMizy (M]3 .
UVL1 2D ISBL2#11-133
WL IS L2«11)8
UVL31eD1SP L4 JJ=1113
UVL4eDISPL22J01 8
UVESInDISOL2eMM=113
UVLAInDISPL29MM] $
- 340w
CHEECTInCI=VIIIIFC1+VUI]])/7C1=2%V(]D) ¢
Cllucr2ic:
Cl2uCxuC¢VI11/C¢1=VII1) )
CI3uCe(1-2oVI11) /(2 (1=VI1))2
DC1.118C223
ol1,21C123
OC1.3)wC123
NLL,4J0RC2.4I0L3 0 1uNla11unla+216D04(310,0}
002,110 0142]3
DLZ,21nC113
= 330=
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DL2.3 1m0

DLI,3 10013313
DLIs2MDl2+313
DL3,31mCLL
DL4,418C371
XBiogx [ eX.JeXM) /33
YBucy[+YJaYRY 223
X iy Jeax§t

Ydlny )=vls
¥Mlnywey]:

XMxtemx s

1Tl IIwyi] =yMI 8 I1) 124

HIZUMI L1 e 126 T 2UMT CLo32uHIZUMT [La53uM ] ZUMI[242T0HIZUMI[2+430
HILUMILR4GInHIZUMITI s 21mH] ZUMI[344uHIZUMI L3610, 04

HIZUWITLeP3n¢xM=XI) 7 ¢2%] 1104

MIZptLleadimex [ =xM)/¢2=11221

HlZumILleaamerd=x1dzcan11131

RILumt [2e118CYI=YMI /(201 1131

HIZUMT L2420 CYM=Y T3 /(2011101

HIZUMI L2430 CYT=YI) €201 1101

HIZUMIL3 oL 10 LRJBYM=XMYY 1) /XB+ LY J=YM) + CXM=X 3 # CYHZXBI D /¢2# 1 113 1
HILUMT Lo 1m(CXMAY [=X TYM) /X 9+ (YM=Y )+ (XT=XMI# CYR/XBID S 211131
HIZUMIE4 3T C LR 1Y IuXS#Y ] ) XA+ (Y =YD+ (XJ=XTIn (YR/XBII /(201118
HIZurl Los1mCXM~400 7 (2711103

HIZUM1 602 Ju gy I=vN) /(2011101

MIZuwilaealart =) s (2=l 1)1

HILyrlLesalngrM=Y1)/7c22111)3

HIZUuwILheSJuatXJ=X1) /(211133

HILUMIChohlogY =Y 01 /€2.00)11)3

for 1ims) sten 1 until 4 do

for xris) stea ] untit 6 do

bavin
<xQ,03
for JJiel step 1 untll 4 do
SuSHDLLT v JJTSHIZUMTTIJKRT S
Y4 RRY {a Y

and;

tor Jul stoo 1 until &4 do

bevin

S120,00N0900104

tor Lis1 step 1 untit ¢ oo
begin SnS+MALJLI=IVILIEI endl
SIG"AIJIHSK

an.

51u(415war1]»916Mﬁ[21112 ao0nov000:

S2usRRT 0. 25-(5|GMAr?J-5|uMurlJ)vzoSIGMAraJ72)I

S1601n51+527

S1G2ns1=-82:

It SIGMAL?T1=SIGMALL] then 00 tQ HHHL}

THETANZE. 64708975654»'ARCTAN(2.0DSIGMAraJI(SlGNA[?]-alGMA[)!)))l

.

360~

570~

380=

590-

600-
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{Ti\ ) ilﬁﬁ

11 SIGvAL21<SIGMALL] then THETABTHETA#90,0} o to HH1G

P SIGMALP1>S|GMALT) A SIGMAT4Ta0 then THETAWTHETA+0,03 90 1o HN1S
11 SIaeAl215S16MALLY A SIGMAT4IC0 then THETAWTHETA+180.001 we to HHL13
HHHL S

11 S1GMAL2V=SIGMATT] A SIGMAL41D then THETA®AS.0F g6 to HHLL
11 S1GHAL21=SIGMALL] A SIGMAT43CD then THETA®135.01 9o ta HH1}
11 S16MATZ1=51GMATL) A SIGMATAT=0 then THETA®160.0% so to HHL:
HH1: THETANTHETAS

02

Pt OSIEMALT)2-0.0000001 A SIGMATLI~D0.0000001 then X
. - 610~
GK1ln3999,699% else GKlus|GMAC21/SIGMALLT!
OUT1Ch«*22030%4 1)1
guracs.‘vcza-azo.ﬁba.53-210.30'«F-510.AD'.SIGNAE1:.515MAr21-sl:MAtal.slenAt41-sz.snal'alszgrnsrn.axlax
PLEF1)3
GLO[1=51G#AL2]1 G20 1Jus1GMaLL]!

GIL1TuSIGMALAT L Gal11ug2; GG3[|Ims1GMALSTS
G3L1TeSIC1s G6L1TmS162}

. GTLIInTHFTA} GBI JuGxls

endj

EJECT:  CRLF(1)1
- 620~
OUTOCR 11130+ 'PAGENL® ) ¢ CRLFC1)3
guT0:6-"O"RESULT-J!ldMEAN'VALUE#ARDUND'NODAL#POlNTﬂ)?"‘)I
RLF(3) 1 '
OUTO(""NP'»QH“SlﬁﬂA'Z"Tﬂl.SIGMA-R'~7B|‘S|GM-TH’-7B"TAU'RZ'OGBO'TAU'NAX'oTﬁ"SlGM'l'l
TR SIGMA=2® SOR S THETAY S TR SR CX YD P03 ¢
CRLF(2)1
tor lug steo 1 until nNp go
bagin
SlGerlinIGnnlzinSIGMA[a]uszuSlﬂluslsznTHETAuGKJ-o.uouonououox
S1GMAr41n0.00000004
- 630~
JJmgy
for gml srep 1 untll A go
bean
KRaEHPT Lo J1 8 :
it vk=0 tnen 9o to L%0%
Jowpde1t
SIGMATLING | GMALLI+G2IRK] S
SIGMAT21m8 ] GMAL2]+G1 KK ]}
51GMAL31S1GMALI+GGI(KKT S
SlGMalalnsiGmalalegitkkls
= 640=-
S2652+64 L8R 1
SIGIESIGL+GALKRIS
SIGP=51G2+G6IRKY
THETABTHETA+GTEKRKY
GK11GKL+GAIKK] 1
end;
L30: X
GK2uF| 0ATCJN §
SIGMATLINS IGMALL /GK23
SIGMAT21rSIGMAL21/GK 21

= 630~




SIGMATIIrS|GMALIT/GK2}
S2u53 /GRS
S1GMAT4)rcIGMALG /5123
Sl01es1G2Gk2s
S51G2nS162/6K218
THETARTHETA/AK 21
Gl Llucvl/oe2d
OUTI¢a$7203R% 4108
QUTo (644 7(26=320,60) +OB=220,30:4B=320,4D",

SIGMATLIAGIGMAL2Y oSTGMAL2Y v G [GMAL4]S2+51GL51GZ+THETAVGKLY § .
' - 660-

CRLFe3)s
LLR]

go to | 293

L12: CRIFC2)T NUTOC6. ' ' CANYROTACARRYFON'*) 1 CRLF (1)
L39S EUeCT3

engi

b @3t - -

b——ano} Jr KEY(E) then g0 to STARTH

e #

trr ey

o

Y grona
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ABHMHFTETH D,

ANT— 2 ~TEEIRF BIHREE29915

A10,A20,A30,A40,A50,
NP,NE,PS,T,NEP, NFPXY,
FPNXY[ 1o NFPXY],

(GAMMA[1---NEPJ, EE[1--NEPJ],
V»E_l"""NEPJ) ...... (P,N), -
XxC1-~~NPJ,

Y(1-NPJ,

(IE(1--NgE], JE[1--NE]), ME[1--NE])

DDD,P,DISP[1--NP2],

LLL, | OW,(P,LOAD[ 1--- NP 2] )
{Ow.(P,LOADEl ----- NP27])-

XYZ,
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I (5 x8XF)
meE BERES
BEEfHaES
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](EP=NE)
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EFF B LOLARSOBG
BMELEMTP=NP 2
WHEH
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comment 802931 NG ‘LINEAR ANALYSIS

HoW.- To ZIVE DaTA
AlU,A20443044404450: NoMe of cualgulatlion (gousle reall
NP3 ‘Agnser-ot Nodak colints (Integar)

NES number of e|sments C(integar)
- PSS far olane straln, pg=0
tsr olane stressy ‘peaL’
T thitkness of each Srement  (cm) (rovul)y
NEP ; nunber ot ‘elyst I'C wetterns Cinteger)

NFPXY! numper.of tixed polats Cohsidering x and y direction
FPuxyzs1]: 11xed woint number_ congldering x ana. .y dlrectien

GAMMATIIT' bulk’ e€nsity "of 'edch «lament (g/cm3) Carray)

EEC1TY° * Youngs modulus of sach elsment {kazem2)y Carray)

vily: Polssons retio arrayy

P nimuer of ‘serresed ‘same dota (Integer)

M2 €lastic pottern number (integer)

Xelye r=co0fdInote of nodel maints (cm) . tarray)
y=coorcincte of nodal polnts (em) (srrey)

uoublo real ALe.420%A304K403AS
real X1 3 hd o XM YTy
SuPB

intwger NP MP +PS

' NMP24P1 WNK 4P e@
DODDDLLSLLL WPP

T AS1e AS2|AS3‘A§¢

uXVZv

START "

g -
Y1112 JAAY .AAz +BB1. ‘882 CNMPXY S NMPXY Z yNFFXY (NEPY

Thi'sIs 4 orogram tor stress and defermation anclylls using FInite Element Metheu
with vart1€al -ond hor [zontal roller ¢ trisngulor element )

- o=

(tnteger)
(ynteqer Srray)

- 20~

nnd3al oolnt number of ‘| corher  in each etement (Inieger wrruay)
‘Nodal point number of J corner in each et=ment (integer arroy)
nowtal point number of M corner In edch element (Integer array)

number: Ol \'00&0! “tor Mnitiat.. dl'splacements wata Cinteyer)
: fnitiol gisplocement of ‘each nodel polint In x 9ne y directien (33,53 (errey)
number ot repeat for \nads data {integer):
when “you. think ‘ot own welght, OwWs=]
H when you de not think ot lt., QwWag
LOADE1I = luuu fur auch noaal ‘woint Fn x ‘snd ¥ alrection (arraa)
R1: error limlt treet)
AS2¢ - non tinver onclysls polints Numaer (integer)
ORDER Te GIVE DATA - .
AL10, 420+ A30. A&0, A50y NP, NEy PSs Ts NEP.
NFPXY+ FONXYL1.o NFPXYD X
€ -GamMvAL) .. oNERYs EELL NEPLs VILli«oeNEPY 3 too .o (. Pi N J (@P=NE) o
X[l...NP]-' Y[ NEYY ¢ TELLVVONEY "JETL. W WNED o ME[l-.-NEJ Y sen
DDD,. "¢ P+ DISP 1l..4NP2). ) ses (BP™NP2) .
LLLY OWs € 'Bs LOADEL. S NP21 ) o0 (#P=NP2) 4
R1.A59.(Gr1-c=2>.. A %0




— B61—

-

READA (AL
READ(ND

DsA2G4AI0 VAG0, ATLY §
NESPE ST HEPNFPYY) §

NP2U2an ] MMRXVENAZENFPXYS  NHPXY2R24NMPXY

bugain
array

inteyer

GAMASEE oM WELLINEYs X YILINPT, LOAD.LOADA.DISPDISPALRFILINP2T
KII i s1E61aMATILINPR 4 LIP2] JMATMIL (NMPXY ¢ 1 INMPXY2] JMALL123,12 267,
ALLINEPIWUVEL 6T +STGMALLA) .

9680130 166 4 GT1GBEGL1EG2EGIVEGHEGIEGHEGTILINET
=P<rutt 3342142242342402320)3

array  TEvJEsMETLINET v ENP vCNRLLINP 412 8T «MPHXY L1 INMPXY D FPNXY LLINFPXY] $
- 6Q=

READARRAY (FDINXY s 1 $NFPXY) §
It NFoAY®sE2 v NMPKYsNP2 then 9o to L300
for |ml stup 1 untl{ NMPXY do

tedin

endg
L.100:

V1 FPNXYL1I#] then MPNXYLI3m| etse ca to L10O}

NioJm[ 1

ftor 1u

Bealn

tna
Labo:
Mgt
tor
veg)

02 s!a: 1 untli NEPXY ao

I Hefenyy L1 YI-FpaxyYL]~114
it 1141 ther go to L20n else go 1o L3ODS
L2NNT  wmaiaD?
tor Qi stes 1 untlt (N+]1=2) do
tegin

Mii+]

1Y CAIIuEENX Y L1~ ] wMM3

JeN &ten 1 untit NMRXY oo
n

[FII IS ¥

MINKY T JTUFPNYY LHEPXY T+MM t 5 -

engy
ST H
tor w1

baqgin

endg
Pufui);

steo 1 untll NEP da

PEAD(GKL +GK2+GK IV §
TPLITeG¢1t EP2LI13nGK23 EP3L[InGK3}

for lwy sten ] untll NE do

negin

READLPWN) 2
tor Jm(l+v) step 1 untitl (Peq) da
BedIn  GAMMALJINEOLINTI

CEfaImer2TNY

()

= 100~
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[

] VIJJuEP3(NY
=na;
It ¢reQ)=nk then qo to L600;
QnpL.gy
ondi
Lean:
HEADARRAY(¥.LonD) 1
READARRAYCY s 1oNP)
tor luy sten L until NE do
bugln  PEADCALLAZB1) g

TELETIWALY  JEC)TmAR2E  mECIIWBL:
ena
for Iny steo 1 until pP ap
tor grl stee 1 untly § go
Pealn EAPLIvJInCNOT]vaIm0s  ena;
for lul stew 1 untit NP do
Begin  AlsAduginQs
fOr inl step 1 untiy NE do
beatn
It IFf2l=] tren tegin AlwmAl+ll ENPLIALYmJ} CNFL1+ALIuls endi

it JETJlw] tren begin AtuAleld ENPL|+Allw)? CNPLI+ALIm2} end:
1t MET I=] then peoin AlumAlel: ENPL|.AlImJf CNPET+ALI®3} -onat
“nat
end}
HEADCDORY:  PrkmQl
Tof DDl aten 1 yntit oop do
betin
pugnp;
10r Imy stes ) until NP2 do
pugln

READ (PeuK1Y
for Juel+n) step 1 untit (Peg). do
DISPACJImSRLS

11 (pem)amd2 then 9o 10 700,
Qub+g;

enai

L70G: -

READELLL)Y 3

tor LLisp steo L untit L de
negin

Puguog
READ(Ow) §
for Intl steo 1 until nNe2 do
begin
READIPGe2) §
for Ju(l+%) stop 1 until (Peg) do
LOADALIINGK2E
11 (p+g)=iP2 then go to 18003
Qupeny
end;
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130-

140~

150=




ey

— 002—

1800
PRPBPRPL1: 11 PPAwL then go to L900;
AS1n0|
L4t0:
tor I J swop t untit NP2 do

bogin
ISP JuDispag]y
LOANT L D1l OADAL D1

efiag -

PRPu] ASluaslel:

- 160=

tor lwi ster | yntlt NE oo

bvgln
HEHASNE

JJIIJFI 11:

Mg )
xlux('l)t

XJuxs 11

xﬂhxr"HJ:
Yimyro)l:

YJayradls

- 170~

Yhuy g 2

SELT 110 0D UULOUNNARGAMMAT I 1) #T 0 (CXJm¥ [ ) w(YM=Y | )= (Xm-xl)-(YJ-Yl))Ib'Onou00000¥

LL: 1t peal then coaln ClegE(]17¢1.000000000-vE]I%VETD)T  C26VELY:  mn
elsm veuin CInEFL115¢1,.N00ONNV0DOVET]Y /(¢ C1,000000000+VEITIncl, ouuuoouon- 0000000004V LTT4)3

Convi11/7¢1.000000000-VE]3)! end;

F1t¢1,000%00000U=C0) 22 ,00000000007
F21¢1,00%00000+62) #2,000000000V1
CONCIwT/ €2 WDOVUNNDONS X JmX 1) WY CXT=XM) #Yde CXM=XJI#Y [3) 5
Klduayt=x.0%

LR

- 180~

XM nriex

Yidnyley

Y Jmav tmys}

YHinyrayt:

KELot o3 Jineh Ly Jrany ey JMny Iy »CO 1

KELot 20 t=F2eX MaY M) WG0S

KCIadednrf LuxIMurm] ey aaym] ) »COt

KLlal ot duar=(FlaX i uyn ] +C20XMI#YIMIwC0D S

RTla1o91ueF eyl JaxiMeyl JoyImy w0}

61 (= CF1ux JMny | J#C2%X ] JnY IMI#COd ©

.
KCly

- 190-
KllePellruellels218
KLLaD22)P CAIMBRIMSF Lo IMnY IM) #CO
KO 2 01 =t FLeXM | #Y M+E2#XInYM] I #COY
€01 40,0 0 catuex T +F 1 aYIMu¥MI Y *COS
KO142,5010(=CF LaX T Juy, 1M+ CORX JpnY [ JInCO) |
2.6In(AL JeXIMeFlav] Jay M) L0
1her 1414313
Clhos200ra 42440
COLo3 2)mCF LuxmInx M <YM #¥M] 3 #L0 L
CTEe3sadirc=Foaxmlaym]) nCOs

~ 2n0=
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' E
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KILeva51n(Floxduxm]ev]dsymlyecas

K[la3cbloe=CFlaXMlay [ +C2%X | J»YM]IICOYE

Klletelltvelialeals

KClate21K L2443

KLlogeddnwlle2,413

KlheaoaIn(rMInrr+FIeYMIaYMII#COL

KOloaodln(=CFlax] nyn]+ConXMInY 1 JICO) S

KElyaaaIm(AL uXelsFLuy [ dnYMII#COE

KCleaollnrlloa1e533

KOL a2 ll,24513

- - 210~

IR PRI IUASRETS M §]

KEDosmeadnel]a6,5)s R

KEL o 0In(Flnx [Juxl eV ]Jny ] 1) #C03

KElosndnc=Faux]nY [ J)nCNI

KEL,qoLdmrl].1460

IRy I ASEYIL SR

KCl 630434001

KEIggetdnrlleaeall

IS RY T ) LA PLIY: ) §

REL e sbducxlgoxl geF 1oyl tay] 13»C03 22
- Qe

end}
L900:
CHLFC1Y: OulUCA.*1030,.'BO2Y91#n##PAGEXL" ")  CRLF (1)
guzg:h.'10?.‘-ﬁnwsTREssﬂAND!DEFoRMATloNtANALVSlsﬂBV'FlNlTElELEMENTﬂMETHOD#'*-"53-‘(lK-'Cmﬂl:’)l
Hi 231
OUTOCh 4 245« CANONAL INEARFANALYSISH) ¢ 0) 3
11 (AS1-~13)=01 then QO ta NON3
11 CAS1-1)<XYZ then QUTO(6+* 478 *METHOD#OFFORYOKU=-SEIGYOU' ')
slse QUTOCA. 4478, *METHORWOFAH] ZUMI=-SEIGYOU® ') ¢
OUT2C6,2 284 *CYCLE="+320" +AS1=1)1

-~ 10¢—

- 230-
CRLFC1)3
NONS

CRLFC3y s .
OUTSHCh,* Sl wna’ (0ABALBAVIASBA +ALO,A204A3042404A502 3
CRLF(e) !
OUTOChH ¢ * »» INPUT#DATAR=*)
CRLF (23
11 PSm] then QUTOCE+'BB'PLANE#STRESS'®) elae DUTOCH*584*PLANE#STRAIN'")!
OUTLCH4+100+* THICKNESS®* 432D 2D »TI ¢
It QWa( then QUTOCEs® Craaps2aytNOWNEWE [GHT® *) } 240
CRLF(3):
gu{gis-"lﬂﬁ'-BR-'GAMMA"DB-‘YOUNG-M'-AB“POISSONS-R‘cBBq'lE'-SB-‘JE'v!E-'ME")!
RLF¢2)
tor lis] steo 1 until NE do R - R
Benin OQUTT(5+%22ZD«7842D.30+2B7ZD.D+T7BD.3D+9B22D+4B2ZD+4B22D"
1oGAMMATTISEELITWVITIVIELTIZJELTTWMECTD)
. CRLFCL1)3
endj

CRLFCaY
QUTOC6* *#ND* 438+ CORDERD * ¢ 9B+ 1 X0+ FB 22 Y® ' 1 8B+ "LOAD(X) ' 5B+ *LOADCY) *»

e

T

250=

bk LT LY
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A 0019PCX) 3B *DISPLYI* 1)
CHLFC2)3
for lm] steo 2 until yp go
begin
11120 1=11  |2w2elt
Du'afh-‘?ZD-Bﬂ?lnoﬂzlu‘Za-ﬁlb.zb--blu.zn'.I.ll-lz‘X[IJ.v[lJ)x
0uTntﬂ.'ﬂ-2tB~6LD-2D)-38.2(H-SLD.3D)'tLOADtlll~LOADEI2].DISP£]1]-Dlsp[lzl)z
CRLFC€121
endj
ChLF(3y:
- 260~
UuTI(ﬂv"NFDKV-"ZZD'-NFPXY)3 CRLFC1):
UK LGy 2y, NI0GAO0OANS
for lul steo 1 unt)l NFPXY do
beqin
! 7 CGK1>=0,U1010000004GK1<0.0100000000) then SPACE(2)!
OUTL Co a8 320U JFRNXYLTIY S
lI“EHTIE”(l/lﬂ°0-0100000000)8 JJISENTIERC]/20+0,01000C0000) 5
GKLw1Z1U=FLOATCI1) S GRII|/20-FLOATCII) §
|l(G[?)-ﬂ.ulOﬂOdOOOOAGKZ(O-0100000000) then CRLF(1):
endy
- 270=
CRLFC1Y1 .
It NFpyvenpy v NMPXYaNR2 the
begin CRLF(Y):
nﬂTO{A-"n-QUIIWOUHGnrnIl1vouﬁarc#ucmcnnork1nnla.q»-u")x
CILFCL3 a0 to 1,393
ahgy
1! PPPu) then go to L3910t
L2: for im1 sten 1 until NP2 qo
begin
tor Juwl step L until NP3 do
. - 280~
begin MATLI+J]u0,0000000000¢ aendi
end:
for lul atap 1 unttl yp do
begin
Atu2al-11
Aduzwely
tor el step 1 untlil 8§ go
veylin
VP FiPLl.J1%0 then 9o to L3 wise go te L&4s
La: KKBENPTT 4338
- 290~
AALIEwCNP LT JY=13
AAZnlaCupClvJlg
tor Iiml step 1 untll NP do
belin
Rin2ull=1}
02el ]t
far sl stes 1 untii g do
begin
It ENPCI14JJ3=0 then 4o to L5 else g0 ta L6t
L3: it EHPETIoJJI=kX than g0 to L7 else wo to La;

- 200-
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L7
bBLlr2=CNPLIleJ)l=13
BB2m2#CNFLT]10JJ1F - .
HATEALDLImMAT[AL,BL1)+K KK AALBB1]T
HMATLAL+B21aMATCAL .82 +KIRK4AALVBB2]
MATCA2.ALINMATLA2 \811+KIKK AA2.BBL1T 1
L MATLAZ +B2)WMATLA2 821 +KIKK+AA2.BBATE

as
enui
Le: :

- 310=

end:

La:
end}
¥nyt
L9102
it Owm0 then go to L99:
for Imi step 1 until NP ao
bealn
A282etl
for Jwl stee 1 until 8 do

- 320~

vedin

¢t ENPC1+J]1=0 then go to L9 els® go.te L1l0O!

L9: KKmENPL1+J31  LOADCA21:sLOADCA2I+WELKKY$
angg
Lio:
end
L99:
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Begin  JJaMPNXYLJ1E  SeS+MATMCI «JI#LOADEJIY:
and; N

DIsSPprilIng:
d3

n
for [w1 sten 1 unt)t NMPXY do

begin [wwBNAYII11 RFL11380,0000000000 ena:
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It (A5]1=1)aC then OUT1C6+ 7984 CYCLE=" 432D % AS1=1)3
CRLF {3y
- 420~
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THETAN26 .64 798973554 CARCTAN €2.,0000000000#S1GHALII /¢S 1GMATLIS]GMALZ13)) ¢
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KKWENPL ¢ J18
It ¥K=0 then 30 to L3O}
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end; . .
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