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SURRBUTINE ELNT1B(IX,5,NDF ,NDK,NST, 15K)

INPLICIT REAL#B{R-H,0-1) ELK00020
BENERIC ELE00030
ELXOOOL0

#£¢ BILINEAR SHELL ELEMENT - BY WORSAK KARDKRUKULCHAI -6/77 sexe#sELMO0O0S0
FREEEERER RN E R R R R R R R R R R R R R FR R R R R EF H4ELR00060

#£¢ REVISION: ELK00070
121 (1) NOV.-DEC.19B! FOR ETR PROJECT, BY PRAPAT TANTIPRABHA ELKO0OBO
EEE {2) JAN.1984 FOR THESIS, EY LEE HANN-HER ELKGO090

ATTAPHON SANGTHEERAKIJ
FEER R E R PR R R R R R R R R R bR R R8T jjl!i?ifiil&i&i}fii& ELMO0100
ADDITIONAL INFGRVATIDN — 9 ELKOO110

REV 1: - THO ADDED SUBROUTINES ARE *EUSTRS® AND *PRSIGR" ELK00120
NCL

- DUTPUT AL , SHERR, BthANS HOKERT AND TORBUEELMGOI30
FOR D EAHVELENENT ELKO0140

- SEE CHRHGE (VARIAELES RELOH ELKGOIS0

FEE {3) APRIL'1989 FOR THESIS AT ‘ygétgiﬁPDRN UNIVERSITY,RBY

- FOR - RnTlﬂN SCHERE KUST RE 424 ELK0O180

REV 2: - PROBRAN A HE..-?’E 10 SOLVE THE FREE ELKGGLTE
VIERA NDELASTIC-STARILITY FRGELENS ELROGIBO

- SECH FFHESS MATRIS\ 18VFORMULATED IR TSK = 7 ELMGO1R0

AND STAE" LEOE2G0

- ADDED SUBRCUTINE, 18 BYS, ADDED ERIRBLES AR LKS, TGRSELNOG21(
AND KTR ELM0022)
REV 3: - PROGRAH 16 BEVELGHED 70 5 #w VED B=RODES 1SOPARAMETRIC

ELEMERT WITH QGADRATIC SHAZE FUKCHIONS.
- NUNEER OF BAUSS-PGINT FOR TRANSVERSE SHEAR KUST BE 4,
SO INTEGRATLON SCHEXE KUST BE 444,
- TORSIDRAL cuasmm MEY NGT BE nzcessm
- RRGax ¥ USEES BEFRE LSI6G TO
SOLVE EACH TYPE OF PROBLERS. A
*i;if&&i*&if&*iif#}f{{iiii*riiiiiiif&i!if&i!iii{i{i;iiirr;ii*if&*iELHOOZSC
BEONETRY - 4-NODED BUADRI-LATERAL-IN 3-D SPACE (HYPEREOLIC ELKC0Z40

PARABOLOID) ELK00250
- IT WAS DEVPLOPED 10 B-NODE CURVED ELEMENT..(REV.3)
VARIABLES'| -4 IDOF/KODEJ3 DISPLACENENTS ARD 3/ RDTAT IONS ELK00260
INTERPOLATION FUNETION ELK00270
- BILINEAR FUNCTION FDR GEOKETRY AND ALL VARIABLES  ELMD0280
1SC-PARAKETRIC ELERENT) | | ELFGG256
DRANBED TO OURDRATIC FUNCTION (REV.3). -
GAFACITIES - 1) LINEAR ELASTIC ISOTROPIC MATERIAL ELKO0300

= 2) THICK/TRIN SHELL RITH USER,S ASSIGNED EUADRATURES ELM00310
GN BENDING, INPLANE SHEAK AND TRANVERSESHEAR ENERGIES ELM00320
=3 FICTITIOUS TORSONAL SPRING MAY BE ADDED IK CASE  ELM00O330
OF KEAK-COUFLING SIXTH DOF.{IE. CYLINDRICAL SHELL)  ELKO0340

- &) & TYPES OF LOADS RUILT IN ELMO03S
R)GRAVITY ACTION(DPPOSITE TO BLOBAL 23 DIRECTION)  ELMG0350
B)UNIFORM LOAD (IN I3 DIRECTIDN) ELK00370
C) NORMAL PRESSURE(IN LDCAL X3 DIRECTION) ELNOOIB
) RATER PRESSURE (IN LOCAL X3 DIRECTION) , RGN
INFUT DATA ELMOOA0D

D(1)-D{4),D(7),[110),D{ §),LBS,LST  /D{5),D{6) {ONLY D{4).NE.0) ELKGO410
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FCRMAT{7F10.0,215/2F10.0)

- LST=0 STRESS REPORTED AT SHEAR  GAUSS POINTS
=1 STRESS REPORTED AT EENDING BAUSS POINTS
=2 STRESS REPORTED AT SHEAR  BAUSS POINTS
32 ND STRESS REPDRTED

- Di1)=E

- D{2)=PDISSONES RATID

= D{3)=UNIFORM THICKNESS (IF=0,THICKNESS 1S INPUT FOR

EACH NODE IN USER,S ESTABLISHED RUKRP-SIZED ARRAY
#VECT# (SEE HGNUAL SECTION &)

- Di4)=1 -GRAVITY ACTION, 2 -UNIFORM LDAD
3 -NORMAL PRESSURE, 4 -HATER PRESSURE

= D{7) TDRSONAL DEFORNAf!Bh QﬂE CIENT , WHERE
TORS.ENERBY= D(7)!HU!TT!]NT(§{£;’i
RECONNENDED VALUE = 0.1

ELKOGA20
ELK00430
ELK00440
ELH00450
ELK00460
ELR00470
ELN0O4BO
ELN00490
ELK00S00
ELM00510
ELK00520
ELK00530
ELM00S40

TOPS ROTATION) £22EL 00550

ELM00S60

= D{10). NEJO ONLY INPLANEJFFFECT CGNSTEFRED|DIAPHRQBHE)ELH0047O

- M 9) H‘TtRIAL DENSITY {FOR LUNFED HASS KATRIN)

RESFECTIVELY (DF. LES=441)
\T,LB5= 444 IREV.3)
PRESSURE 4 ¥ATER SFECIFIC WEIGHT
STSTENT. KASS NATRIX

- 1685 : GAUSS PAINTS THDEY.

ELK005B0
ELMO0G%0
ELK00600
ELKO0b10
ELK00620

¥ CORRESEORDING 70 1)SPECIFIC WEIBHELN00430

ELMO06S0

E N SLGBGL j DIRECTION (CRSE 4 ONLY)ELKOOS0

ELKO0670
ELN004B0
ELK00490

=41 1S RECOMHENDED FOR Egﬁﬁ}?f'STABILITY PROBLENS,ELH00700
1.E., 4.POINTS FOR BE _AND IRPLRKE SHEAR, ELMO0710

1 Poznr‘rok TRANSVERS SHEAR,

> Hé 0 NEBLECT TRANSVERSE SHEAR EFFECT —

‘u‘l T

ELK00720
ELKO0730
ELBO0740
ELK00750
ELH00760

{Eiiifiiiiiililillii}il(!fiif&iii!ffli!{lii!E!f!!{l!fii!ii!iii!!*i{tﬁ00770

""KODULRR SUBROUTINES. INCUUDE 1) BXTKIX 2)CRO3SP
3IJACOBI 41LOAD B)LBCALX &) TRINUL 7)5PACKD

CORNIRIHEADER. 0, HEAD'( 207
CGKMON' /ELDATAY NS, IEL, NEL
COMMON/ELERENT/XL(3,27),UL(10,27) ,UDL (10,27),

" DL(10),TL{27) ,P{270) ,LD(10,27)
DIKENSION SINST, 1), 1X(1,1) :
DIENSION X(3,27),D(10),T¢27) ,Ut10,27)

EQUIVALENCE (XL,X), (DL, D), {TL,T), (UL, U) , (K&, M5)

DINERSION PP (3),OHN(3,3) ,EFS(5) ,CKI (3) ,R6+4) 06 (4)
DIKENSION UDDL(1,1)

COKKON/STRESS/IN(S) , XN (3) 1T
COMMON/LOCLL/VA(3,7) Y (3),LX(3) V3 (3,8) ,BU(3, 3,8 BRI3, 3,8),
1 CK(3,3,8),C7(3,3)

ELR0O0780
ELN00790
ELK00800
ELK00B10

ELK00B30
ELK00840
ELK0O0BS0
ELN00880
ELK00BR0
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C
C
C

C

C

%01

902

903

999

4
4

CONNOK/LOCL2/XJAC,RIACI3,3) ,SHP (3, 8) BN, B12,B) ,R(B) ,£(B) ELKOOS00
CONNDN/FIXINC/ CB ELK00910
LOGICAL NPR,NPL,ISKé,00C,BEAN ELK00920
Ri1)=-1.0 ELX00930
R(2)=1.0 ELKOO0540
R{3)=1.0 : ELK00950
Rid)=-1.0 ELN00SA0
R{5)=0.0
Rib)=1.0
R{7)=0.0
RiB)=-1.0
0{1)=-1.0 ELK0097¢
82)=-1.0 EL¥00980
R3)=1.0 ELKG0550
B{d)=1.0 ELKO1000
0{5)=-1.0
0{4)=0.0
R{7)=1.0
0(8)=0.0
DATA RB/-1.0,-1.0 ELKO1010
ELK01020
IF{ISK.LE.2)60 TD ELMOIC30
ELKG1040
COMNON ROUTE ELKOI0S0
ELKO01060
LES1=D{8) ELKO1070
RO=D(9) ELKO1080
50=56KT(3.0) ELMOI0S0
— - ELNO1100
IF OUT-OF-PLANE EFFECT NEBLECTED,BIERD=0.{ ELKO1110
ARG ELKO1120
HIERD=1.0 x:} ELMO1I30
IF{D{10) . NE. 0.0 T ELKO1140
IF{D(3) . EQ.0.0) Sl _ ELKC1150
DO 901 I=1,NEL ﬂ : . Lf] ELMO1150
T{1=D{3) ELKG1170

e S TN TN Tokis

DD 903 I=15NEL

ELKG1210

§5=011) ¢ s ;
KRAAINIU UNR1INY o

. LX s 7T, X, TONDH, 01

V3, D=0RK(1,3) ELK01250
V312,1)=0HM{2,3) ELN01260
V3{3, 1)=DHN(3,3) ELK01270
ELK01280
B 0 (1,2,3,4,5,5,7),15H : - ELK01290
ELK01300
READ{S,1100){D{1),1=1,4) ,1(7),D(10) D49 3 ,LBS,LST ELK0I310
READ{S,1111) LHS, IGES,KTRANY ELK01320
LST=0 STRESS REPDRTED AT SHEAR  BAUSS PDINTS  ELKOIZ30
LST=1 STRESS REPORTED AT BENDING SAUSS PDINTS ELKOI340
LST=2 STRESS REPORTED AT ALL  BAUSS PDINTS ELK03350

LST>2 NO STRESS REPORTED ELKC1360

65



Lon B o0 B o> B o }

o

IFIDI4)  .NE.0.)READ(S,1100D(5) Db}

TENP=1.2

LB=LBS/100

LPS=KOD(LBS, 100} /10

LS=MDDLRS, 10)

IFILB.E0.0) LB=4

IFILS .EQ.OILS =1

1FILPS.EQ. 0)LPS=LB

WRITE(6,2100)(D(1)  ,1=1,2),D{ 9)  ,TEMP,LB,LPS,LS,L5T
IF(LMS.NE.0) WRITE(S,2111) LHS

IF{IBBS. NE.0) WRITE(4,2112) 1683

IF(KTRANY. NE.0) WRITE(b,2113) KTRARY ;
IFIDI10)  .NE.0.0)WRITE{b,2101) .
IFID(3) ~ .NE.0.0) WRITE{h,2102) D{3)

IF(D(4)  .NE.0.0)NRITEkby2d0SIDIA) SD(5) —ebié)
LBS1=L8T#1000+LBS

D(8)=LES -
WRITE(6,2104)D(7) ™ 8 \
C8=0.0 }f,«”»_ ’
RETURN iffxf '] &

Ls=ron(LBst, 1000 0 4 40 =

LX{1)=LB5/100 ##,f /
LX(2)=KOD(LES,10) & &

LX{3)=MDD(LES,100)/10 f i [ ek
IFILX)LEQ.OLX D=4 0 ¢ NaTel
IFILX2LEROLND)=t =

IFILX3)LEROILX (=LKLY s

ENERBIES SPLIT LOOP - 15P=t4,3)= (WGLURETRIC, TRFLANE SHEAR INVARI.)
"\ I1SP=2 =TRANSVERSE SHEAR ENERBY

-

1SPLT=3 i
IF(LX{3) . EQ.LX (1)) ISPLT=2

D0 399 18P=1,1SPLT

185=15P

IF (15P. EQ, )] B5=1

LL=LX{I5P)

LR=1

IF(LL.EQ. $)LR=2

18=2

IFLL.E, 1)15<)

BR=1LR/2) /30

BS=(L5/2) /50

WI=(3.0-LR) #{3.0-LS)

CALL SPACKD(D(1),CT,ISP,1SPLT)

{

GAUSS FOINTS LOOP -

D0 312 L=1,LL

RR=RG{L) 6R

85=06(L) 465

CALL LOCALX(RR,SS,77,%,T,KD¥, OHN)
CALL JACOBN(RR,SS, ¥, T,NDH,CHN)

DO 304 I=1,KEL

ELM01370
ELK01380
ELK013%0
ELRO1400
ELKO1410
ELM01420
ELKO1430
ELNO1440
ELKO1450
ELHO1450
ELKO1470
ELM01480
ELMO1490
ELHO1500
ELKO1510
ELK01520
ELKOIS30
ELMO1540
ELK01550
ELKO1560
ELMO1570
ELK01580
ELKO1550
ELK01600
ELKO1610
ELKO14620
ELKO1630
ELMO1440
ELM01450
ELKO1660
ELMG1470
ELKO14680
ELKO1690
ELKO1700
ELK01710
ELM01720
ELK01730
ELKO1740
ELMO1750
ELNO1750
ELM01770
EL¥01780
ELK01750
ELM01800
ELK01B10
ELK01820
ELKO1B30
EL¥01840
ELMO1B50
ELKO1840
ELMO1B70
ELKO18BO
ELK018%0
ELK01900
ELKO1510



S04 CALL BNTRIX(RR,S5,TT,7,NDN +OHK, I, 1ES) ELK01920

WR=XJACEKT#2,0 ELK01930
SIAC=SORT(RIAC(1,3) £424RIAC(2,3) £524RIAC(3,3) 442) 1A ELK01940
D0 302 1=1,3 ELK01950
D0 302 J=1,1 ELK01960
RJAC(I,J)=CT(I,J)§HH g ELK01970
302 RIACHI,1)=RIAC(I, ) ELK01980
15=4-185 ELK01950
=0 : ELK02000
D0 364 13=1,NEL ELN02010
Ki=0 ELK02020

ICALL TRIMUL(BR(1,1,13),RIA 1+ S,NST)  ELKC2060

D0 362 ﬂ"l 1J ELK02030

CALL TRIﬂUL(BUH 1,13) JRIAC BU“,L‘lh, y/ Df) 18 (NST)  ELM02040

IF{BIERG,.NE.0.0) . ELR02050
um\@,m e éﬂ

IF (1BS.EQ. 1)60 T0 362 ELK02070

CALL TRIMUL(CR{1,1,10), ELN0Z080

CALL TRIMUL(EU(E,1,1]) Ri0 ELNO2090

CALL TRIMUL{CR{1,1,13 ELN02160
362 K1=K14KDF ELMO2110
364 J1=14NDF ELMGZ120
312 CONTINUE ELK02130
1F (B2ERD. £0.0.0)60 10 & ELM0Z140
IF(15F.NE. 260 10 399 ELM02150
c ELM02160
C  TOGRSONAL ENERGY EY 1-POINT ELKO2170
c ELKOZ180
IF(DT)  .NE.0.)CALL TORSON( ELK02190
399 CONTINUE ELK02200
398 DO 387 J=1,NST ELK02210

I8 382 K=1,J SN, ;EE!EEEE=. : ELM02220
382 51K,d) S(Jt) LA s v LH02230
== = A ]E

3BY IF(ISW.EQ.6) BD T0 ¥ LK02240

IF (C6.EQ. 0. O)RETURN ELK0Z250
B0 TO S ;,? — i;k ELKG2260

3531 DO 350 1=1,NST ELH02270

390 S(1,1)=5{1,1)4C4#PP(1) ELM02280

RETURN tw EJ "] ﬂﬁwo

« ﬂuEJ'WlEJ‘V]‘E Lo

4 LST=LBS1/1000 ELrvzsso
IF{LST.BT.2) RETURN K02320+"
RTINS0 N AN R
rﬂWia\‘iﬂ
LE=LES ELK02350
IF (LPS EQ 0) LPS=LB ELM02360
BEAK = .FALSE, ELK02370
IF{LF5.E6.2) BEAMN=.TRUE. ELK02380
IFILST.EQ.1) 60 T0 420 © ELK02390
LLF=1 ELNM02400
IF {BEAM) LLF=2 ELMO2410
DO 405 LLL=1,LLF ELK02420
RR=0.0 © ELK02430
§8=(LLF/2Z) ¥BE(LLL) /50 ELMO2440

CALL BDSTRS{RR,SS,D,UL,X,T yORM BIERO, NDF ,NDK,NST,LLL BEAK,1SN)  ELK02450
405 CONTINUE ELK02460



304 CALL BTRIX(RR,55,T7,T,NDN, OHK, I, I55) ELK01920
WH=XJACENTE2.0 ELN01930
SIAC=SORT (RIAC (1,3) £524RIAC(2,3) ££24RIACI3, 3)K£2) $XIAC EL¥01940
D0 302 I=1,3 ELN01950
D0 302 J=1,1 ELHO1960
RIACHT,3)=CT(I,J) ¢hK ELK01970

302 RIACHI, 1)=RIAC(I,J) ELN01980
15=4-185 ELN01990
21=0 ELH02000
D0 364 13=1,NEL ELN02010
Ki=0 ELK02020
D0 362 IK=1,1J , ELH02030
CALL mmuuauu,x,m,RaAc,r«uu,j,zk),S(.mi,};‘1},1.09,19,»&57) ELN02040
1F {BZERD. NE. 0. 0) ” ELH02050
ICALL TRIMUL(BR(1,1,13) ,RIAL, BRUS 4, 1K), § (144 KAEhhai00,06, N5T)  ELKG2040
IF(IBS.EC.1)60 T0 362 2 . ELKOZ070
CALL TRIMUL(CRU1,1,13) RIAC,CRASHLINL, S 3044 KI4A), o002, H8T)  ELNOZOBO
CALL TRIMUL(BU(L, 1,130 RIAC,CRit, 1000, S0 140, K144, 1, 00,2,05T)  ELK02090
CALL TRINUL(CRI1,1,13) GRC,HLM, LaTkIyS0 144, K140) , 100, 2N8T)  ELNO2100

362 K1=K1+NDF : ELKO2110
384 J1=214NDF [0 ELKGZ120
312 CONTINUE Pl ELK02130
IF (EZERD.£0.0. 0060 10 - — ELN0Z140
IF{15P.NE. 2)50 10 399 e v ELKOZ150
i iy | ELKOZ160
C  TORSONAL ENERGY BV 1-POINT TEC DTV 481 40 ELKO2170
c AT ELK0Z180
IF(D(7)  .NE.0.)CALL TORSON! ,émc,rt&ysw,ua,nnr) ELK02190
399 CONTINUE (ECE EL02200
3%8 DO 387 J=1,NST e ELK02210
DO 382 K=1,J Lk Hif- ELK02220

382 §1K,)=5(3,K) W L pumazso

369 IF(ISH.EQ.£) 6O TO A3kt » = Loz
IF (6. EQ. 0. O)RETURN - ELK02250
50 10 5 T ELKG2260

3531 D0 390 I=1,NST L ' ELho2270

320 §(1,1)=5(1, 1)4C6¥PP(1) ' ELK02280
RETURN ELN02290

c ELK02300

4 LST=LBSI/1000 ELK0Z310
IF(LST.ET.2) RETURN ELM02320
LES=HOD{LES 441000} ELROZET
LPS=FOB{LES, 00 /10 ELKO2340
LE=LES/ 100 - ELHOZ350
IF (LFS.EQ.0) LPS=LB ELH02360
EEAK = . FALSE, ELK02370
IF(LP5.ER.2) BEAN=. TRUE. ELM02380
IF(LST.EQ.1) 60 T0 420 ELH02390
LLF=1 EL¥02400
IF (BEAN) LLF=2 ELHOZ410
DO 405 LLL=1,LLF ELK02420
KR=0. 0 ELK02430
§8={LLF/2)4BE{LLL) /50 ELMOZ440
CALL BDSTRS{RK,S5,D,UL, X, T, O, BIERD, NDF ,NDK NS, LLL  BEAK, ISN)  ELKO2450

405 CONTINUE ELH0Z460
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IF (LST.EQ.0) RETURN ELM02470
420 DO 445 LLl=1,4 ELM02480
RR=RB(LLL) /S0 ELN02490
85=06(LLL) /50 ELK02500
CALL BDSTRS(RR,S5S,D,UL,X,T,0H¥,BIERD, NDF ,NDM,NST,LLL BEAK, 1K) ELM02510
445  CONTINUE ELM02520
RETURN ELK02530
C ELNO2540
C.... FORN NASS KATRIX LMS = i ...CONSISTENT MASS ELM02550
H LMS = 2 ...EQUALLY LUMPED MASS {NEGLECT ROTARY) ELM02560
L ELM02570
5 ¥2:0.0 ELH02580
K3=0.0 4 ELB02590
DO S12L =1,4 . ELK02600
RR = RG{L)/SR ' ELK02610
55 = GG{L) /S0 et ELK02620
CALL LOCALX (RR,S5,TT,X,T,kiyORK) ELK02630
CALL JACOBN (RR,S5S,X,T,NDN, Gk : ELK02640
N3 = W3 + ROSXJACS2,0 \ ELH02650
i = p ) ELKG2660
BO D (501,502),L8 = e T\ ELK02670
501 DO 550 1= 1,NEL F 4 e - ELK02680
Ki=0 F S 75177 4 ELMO2690
D0 545 J = 1,1 Vi T ELK02700
AN = 2, ommsum,mswﬁ b)T T ELH02710
AN2 = AMIST(I)ET(0) /12,0 4 i e ELM02720
CALL BNS(I,J,0,AK1,5121+1 Ki+1)gR8T) {1 ELK02730
CALL BNS(1,d,2,AM2,5(3144,K1+4), NaT) — ELM02740
545 = kI + NDF s e ELK02750
550 J1 = 1 + NDF % e ELM02760
B0 10 512 _ Sttt ST __ELKO2770
502 IFIL.NE.4) 6O 70 512 4 L ELH02780
DD 508 1J = {,NEL |+ ~ ELK02790
D0 507 JJ = 13 - ~ ELK02800
507 S(I4J3, 014 = 5(31+JJ J1431) ¢ H3#0.25 ELK02810
508 J1 = J1 ¢ NDF | “ ELN02820
512 CONTINUE : ELK02830
IF (ISK.E0.3) BD 70)353( : FLH(2840
IF {1SW.E0.5) B0 TO 4561 ELH02850
IF (LNS.EQ.1) BO.TD 570 - ELM02860
D0 520 1=1,24 - ELKO2874

520 P(1)=§(1,0) ECFo2630
570 DO 5601 = 1\NST ELKO2890
D0 S60 § = 1,NST ; ELH02900
560 5(1,0) = 8Q,1) ELK02910
RETURN ELH02920
C : ~ ELK02930
6  IFID{4)  .EQ.0.0)BO0 TD 63 ELH02940
L FORN ELEMENT-BENERATED LCAD ELM02950
C ELH02960
D0 610 L=1.,4 ELK02970
RR=RG{L) /S0 ELM02980
85=06(L) /S0 ELK02990
CALL LOCALX(RR,SS,TT,X,T,NDK,ORM) ELK03000

CALL JACORN(RR,SS,X,T,NDK,GHM) ELMO3010



SIAC=SERT (RJAC(1,3) #524RJAC(2,3) 4¢24RIACI3 ,3) £42) ¥XIAC
610 CALL LOAD(ND,NDF, X,D(4), D(S)  ,Di6) ,SIAC,TT,OHK,P)
63 IF(CK.EQ.0.) BD 10 45
DO 630 1=1,NEL
DD 430 J=1,KDF
630 IF(UL{J,1).NE.0.0)60 10 3
B0 70 65

c
C FORM INTERNAL FORCE K(U)
c

C
C
C

NOOOO

Low B or BN o0 N o |
.

8361 K1=0
D0 633 K=1,NEL
DD 432 I=1,NDF
TP=UL(I,K)
DD 631 J=1,NST
631 PUI) =PLD)  -6(J Ki+1)4TP . 4
632 CONTINUE
633 Ki=K14NDF
b5 IF(C6.ER.0.0)RETURN : \
DO 850 I=1,NEL P “
DD 650 3=1 ,NDF ; e T
650 IF (UDDLIJ, 1).NE.0.0) 80 T0 5
RETURN s 3 \

FORM IKERTIAL FORCE KeUDIL 2 @

8561 Ki=0
DD 453 k=1, NEL
DD 452 1=1 ,NDF
TP=UDDL {3 ) o
DD 651 J=1,KST _ =
851 PLJ)=F(J)-FP(J) £TP

ELM03020
ELK03030
ELK03040
ELN03050
ELM03040
ELK03070
ELMO30B0
ELNO3090
ELKO3100
ELMO3110
ELN03120
ELNO3130
ELH03140
ELMO3150
ELM03180
ELKO3170
ELK03180
ELHO3150

ELKO3200

ELM03210
ELK03220
ELH03230
ELM03240
ELK03250
ELKO3260

ELX03270

ELK03280
ELNO3290
ELK03300
ELHO3310
ELKO3320

L ELKO3330

652 CONTIRUE =
653 Ki=K1+NDF s
RETURN

FORK BEOKETRIC STIFFNESS KATRIX

LX{1) = 1BES/10

LX(2) = KGD{16BS, 10)

IFILX(1).EQ.0) LX(1) = 4

IFILXA2) JE8, 00 BX 120y =] .

ENERBY SPUIT LOOF --- ISP =] § [INRLANE FORCEEFFECT
ISP = 2 ; TRANSVERSE FORCE EFFECT

IF KTRANV .KE. 0 , TRANSVERSE SHEAR EFFECT 1S KEBLECTED

IR =2

IF (KTRANV.NE.0) IN = |
DO 79¢ ISF = 1IN

LL = LX(I5F)

LR =1

IF(LL.EB.9) LR = 2
L§=2

IF(LL.EG.1) L5 = |

6R = (LR/Z)/58

ELKO3340
ELKO3350
ELHO3360
CELMO3370
ELKO33R0
ELH03390
ELMO3400
ELK03410
ELM03420
ELKO3430
ELMO3440
ELK03450
ELKO3460
ELMO3470
ELMO34B0
ELK03490
ELKO3500
ELKO3510
ELK03520
EL¥03530
ELK03540
ELNO3550
ELNO3560
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720

730

780
785
790

795

o

i

L b

LN Ln LN LN e N

BS = {LS/2)/50 ELK03570
BT = {3.0 - LR) ¥ {3.0 - LS) ELN03580
BAUSS PDINTS LODP ELHO3590
DO 790 L = 1,LL ELMO3400
RR = RB{L) * 6K ELKO3610
8S = O(L) * 65 ¥ ELM03620
CALL BDSTRS(RR,SS,D,UL X, T,OHN,B2ERD, NDF ,NDM,NST,LL, . FALSE. ,JSK) ELMO3430
Wi = XJAC # NT ELKO3640
=0 ELM03650
D0 785 11 = 1,NEL ELKO3660
Ki = ELHO3670
D0 780 33 = 1,11 ‘ / ELN03680
IF{ISP.EG.2) BD TO 720 S ELKOSER
Bl = BUI,I1) & B(1,33) & WH A ELMO3700
B2 = BI2,11) & B(2,3) * W¥ 2 © ELMO3710
B3 = (B(2,11) # B{1,30) ¢ BO1, 1V ¥BI2, 0000 ¢ W ELH03720
Bif = - 2.0 # (INCI)¥BL + YN(2)B2% Xh(&)!B‘)/TT ELKO3730
B12 = - 2.0 & TUJJ)&(XM(1)#RT + } N0 B3) (1882 ELKO3740
B2 = K12 % TUD/TQD ' E ELKO3750
122 = T4 ¢ TQI) & BH/12.0 y J : ELHO3760
60 70 730 y IR ELKOS770
B1Z = -(3.0-TT)#T(3) £5HP (3,0 48R/ T2 0% (XN(4) R (1,110 HRES) . ELK3780
£B(2,11) ) +NM / ELKO3790
B21 = ~{3.0-TT)T(11) #SHP (3, 11) BN/ T2 Gi(AN(44*B(;5JJ)+XN(J) ELHO3800
£8(2,00)) kM . A 4 ELHO3810
CALL BNS(JJ,11,1,B12,5(31+1,K1+4), - 2.4 ELN03320
CALL BKS(11 J1, 1 B21,S(J1+4 K14 2 ¥/ ELK03830
IF (ISF.EQ.2) 60 10 780 P =y ELKO3B40
CALL BRSIIT,3,0,B11,5(3141,KI+1) NST) — ELKG3IBS0
CALL BMS(I1,J0,2,B22,5(01+4,K144) NST) . = 0 e ELHO3860

KL = KI 4 NDF : s e ELMO3
J1 = J1 4 NDF ,,j ELH03850
CORTIRUE L7 ELM03830
DO 795 J = 1,NST = ELKO3900
DO 795 K = 1,J _ ELKOZ910
S{K,J) = S13,K) - ELK03920
RETURR ELM03930
ELBO3S40
. FORNATS ELK03950
ELKO3960
1100 FORKAT(7F10.0,215) ELMO3970
1111 FORMAT (315) ELKO39B0
2106 FORMAT /5%, THRODULUS, 13% TH= , 613.4 ELN039%0
/5%, 13HFOISSON RATIO ,7X,1H=,613.4 ELK04000
/5X ,20HKASS DENSITY 1H=,613.4,17H LUKPED KASS ONLYELHO4010
15X, 1THCONSTRAINT FACTOR,3X,1H=,613.4 ELK04020
/5X,20HND OF BAUSS FOINT ELK04030
/5%, 20HEENDING JIH=, 15 ELM04040
/5%, 20HINPLANE SHEAR JIH=, 15 ELKG405
15X, 20HTRANSVERSE SHEAR  ,1H=,I5 ELNO4060
15X, 20HSTRESS OUTPUT CODE ,1H=,15 ) ELHO4070
2101 FORMAT{5X,50HOUT-OF-SURFACE EFFECT KEGLECTED(NEKERANE ELEMENT)  )JELFO4080
2162 FORMAT(5X, 17HUNIFORN THICKNESS,3X,1K=,513.4) ELK04090
2103 FORMAT(5X,12HLOADING CODE,BX,1H=,F10.1/5%, 14HLOAD INTENSITY,6X, ELKO4100

! 1H=,613.4/27X,77R(}-5PECIFIC WEIGHT,2-UNIF,LDAD/PRGJ. AREA, 3-NORKELNO4110
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2105 FORMAT{SX,18HREPEAT IRTERVAL = ,I3)

2111 FORMAT(SX,20HNASS HATRIX INDEX  ,iH=,13)

1AL PRESSURE,4-WATER PRESSURE)/SX,ZOHEATER TABLE AT I3 ,1H=,B13.4ELN04120
2 ,ISH{ONLY CODE=4) )

2104 FORMAT{SX,35SHCOEFFICIENT FOR TORSONAL ENEREY = ,B13.4)

ELNO4130
ELNO4140
ELN04150
ELMO4160

2112 FORMAT(5X,20HBAUSS PT. INDEX I6BS,1H=,15,5X, FOR STAB. PROB ONLY')ELN04170

C

C
C

C

1,CR(3,3,8),CT(3,3)

100 20 J3=1,3

END

SUBROUTINE BMTRIX(RR,55,77,T,NDM,OHH, I, 15H)
INPLICIT REAL#B(A-H,0-2)
BENERIC
SUBROUTINE TO COMPUTE ENU, BHR. RHERE

EM= BHUsU+I*EMREROTATION
DIKENSION OHN(3,3),T{1w

CONMOR/LOCLY /VA(3,7) ¥ 3)l(3)

COMMON/LOCLZ/XJAC,RIACLS

5 'iz,ay,an,ﬁ;;
60 T0 {1,100), 15K 'y INEY

I -y

|
L4

D0 20 K=1,3 . ' B

1F{3.E€.3) B0 10 10 F*
EMULT, K, 1) =E (3, 1) #DRR (K, 3) o
ERR (3K, 1)=0.0 2 B
DO-5:121.3 4 b
IF(L.ER.K) BO 10 5 -
SIGN=1.0 —
IF{L.BT.K)§16K=-1.0 ;
LK=b-L-K " Sl
BC=VI(LE, D) o

J
/7
"

"

. |
713,60 BM0 (3,3, B)  BRR 13,3, 8)

,B) {R1{B),, 518)

IF{LK.ED. 2)BC=-FC |
EXR{3,K, 1) =BRR{3,K, TE0RNAL  3) #BCESIERET (1) /2.0

5 CONTINUE

60 TO 20

10 BNUT3,K,1)=B(2, 1) s0RK(K{1 )R 1, D) 40RK (K, 2)

BRR (3, K, 1) =Bb, TEMRAZ, k{812 )3 HEbATY KT

20 CONTINUE

DO 30 3=1,2
D0 30 K=1,3

30 BRRG, Ky IVEERR I NB @, 1)

RETURN
ES=RSUsU+7&BSK¥R+CSRERBTATION

100 FAC=EN#SHP(3,1)

D0 40 J=1,3

DO 40 K=1,3
CR1J,K,1)=0.0

D0 &5 L=1,3
IF(L.EC.K)GD 10 65
S1BN=1.0
1F{L.BT.K)SIBN=-1.0
LK=b-L-K
BC=VS(LE, D)

IF (LK. EQ. 2)BC=-KC
CRUJ K, 1)=CRUJ, K, 1) 4DRKAL, J) $ECES TGN T /2.0

65 CORTINUE

2113 FORMAT(5X,20HTRANS, EFFECT KTRANV,1H=,15,5X, 'FOR STRE. PROE ONLY')ELMO41BO

ELK04190
ELM04200
ELM04210
ELM04220
ELM04230
ELK04240
ELKO4250
ELM04260
ELM0O4270
ELNMO4280
ELNO4250
ELK04300
ELKO4310
ELM04320
ELMO4330
ELM04340
ELM043S0
ELH04360
ELKG4370
ELM0O4380
ELK04390
ELN04400

, ELMO04410

ELK04420
ELK04430
ELK04440
ELM04450
ELKO4460
ELR04470
ELN04480
ELMO4450
ELKO4S00
ELHGAS10
ELKDAS520
ELK04530
ELR04540
ELM04550
ELNO4560
ELKO4570
ELK04580
ELKO4590
ELKO4400
ELKO4610
ELK04420
ELNO4B30
ELNO4640
ELK04450
ELKO4660
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C

L]

60

10

ENU( K, 1)=B(J , 1) 4ORK (K, 3)
10 70 J=1,2
D0 70 K=1,3
BNR(J K, 1)=B(J, 1) 4CRI3,K, D)
RETURN
END
" SUERDUTINE BDSTRS(RR,SS,D,UL,X,T,0HM,BZERD,NDF ,NDN,NST,LLL ,BEAK,
! 1K)
INPLICIT REALYB(A-H,0-1) )
BENEKIC
LOGICAL EEAM ff;:iff

460

485
470

IF{3.LT.3)CRUI K, D)=CR1D K, 1) 4FAC

DINENSICN D{1),UL{10 1) X5 S0, T(1) ORI, Sbs

1 CHI{3) , XX{3,2) 2
COMNON/STRESS/XN{5) | XN (3)hyTF |
CONKON/HERDER/ D, HEAD(” - '
CONNON/ELDATA/N  ¥5.
CONMON/LOCLI/VA{3,7)
1 CR(3,3,8),LT13,3
CONKON/LOCL2/XJAC, R
EQUIVALENCE (MA,H
DD 450 J=1,5
EPS{3)=0.0
CHI3)=0.0

COKPUTE STRAIN AND CURV

# ) ik
CALL LOCALY{RR,SS,TT,X,T,NDH, i)
CALL JACOEN{RR,SS,X,T,NDM, KM}
TERF=2.0/TT [
DO 470 1=1,NERE=

CALL BMTRIX(RFyS8,TT,T,NDN,OHN,I,1)
D0 460 K=1,3- T
TP=UL{K, 1) -
TE=UL (K+3, 1) 4TEMP
DD 460 J=iy3
EPS(J)=EF5(J)+BU(J,K, 1) €TP
1F (BIERD, NE. 0. YCHIHI) =CRI (1) 4BRE, K 1)TH
IF (BZERD. EG.0. 0160 T0 470
CALL EMTRIX(RK,5S,71,1,NDN oun,x,z)
Dﬂ!bukl3
P=UL{K,1)
7§=UL(K+3,I)
DD 485 J=1,2
EF5(34J)=EP5{34d) +BULJ,K, 1 4TP
CONTINUE

+ TRUD,E,1)4T0

CONPUTE STRESS-RESULTANT, COUPLES AT CENTERS

CALL SPACKDI(D(3)  ,CT,1,2)
TERP=TT#£3/12,0

DG 475 J=1,3

V131=0.0

DD 473 11=1,NEL

ELY04670
ELKO46B0
ELM04530
ELK04700
ELK04710
ELK04720
ELH04730
ELK04740
ELM04750
ELN04760
ELR04770
ELR04780
ELMO479¢
ELH04800
ELMO4BIG
ELK04820
ELK04B30

ELKO4B50
ELH04BA0
ELH04B70

ELKG4BBO
ELK04B90
ELMGA900
ELKO491C
ELMO4SZ0
ELNO4930
ELR04940
ELN04950
ELK04950
ELM04970

. ELM04980

ELK049%0
ELHOS000
ELROS010
ELKO5020
ELKOS030
ELKOSCA0
ELHO5050
EIMO5060
ELKOS070
ELK0S0B0
ELMOS070
ELHO5100
ELHOSL10

ELKOSI20

ELMOS130
ELHOS140
ELKOS150
ELHOS160
ELNOS170
ELKOS1B0
ELK05190
ELNOG200

T2



.

73 V=V 48KF (3 DX, 1D

XN1J)=0.0
XH13)=0.9
DO 474 k=1,3
XK1D)=XR{)+CTHd K) ¥EPSIK) #T7
474 XK12)=XH{)4CT{J,K) $CHI CK) #TERP
475 CONTINUE
CALL SPACKD(D(1)  ,CT,2,2)
D0 480 J=1,2
K 13+1)=0.0
DO 4B0 k=1,2
480 XN{3+J)=XN{34J) ¢TTECT{I K) $EFS(34K)
IF (ISK.ED.7) RETURN f
KCT=HKCT-1 ' S
IFNCT.6T.0) 6D TO 490 ;i;f:’f
IFN.ER.1) CALL PRSIAN -t
WRITE(6,2401) O,HEAD
NCT=50 — 1
490 WRITE(6,2402) N,KA, ¢ =131, EPS, ( DRNIT,0) 34,30,
1 1y 2,J=!,3),C§E 0 (3, ) 3=1, 37, X0
IF(.NOT.BEAN) RETUR
IF {MODALLL,2) . E@e
AYIAL = 0,
BKONT = 0, S A
SHEAR = o. . ét "
60 ITOP = 2-NODILLL,
10 61 3 1,3
61 XX{J,1T0P)=V(J)
BXIAL = AXIAL4XN(D)
SIGN = 1.
IFITOP.ER. D) SIBN=-1. o~ ¥ oy
EMONT = ENOMT+SIBN#XR(D) = B

-

SHEAR = SHEAREXWI3) v

IF(1T0P. 0. 1) RETORN =
XLENB=0. EjUR
D0 75 J=1,3

75 XLENB-.LENE+(XX(J,;) IX(3,1))582
XLENG=S0RT {XLENG#3)
SHEAR = (5,712, $XLENGSHEAR
BNONT = |BMDNTeXLERG#XLENG*SORT (3. /12.
AXIAL = AXIALEILENEG.5

.. TORGUE = 1/3¥6¢ALPHA+T#435R1
«-FIND AR, FIRSY TRNFORM 0,10 Lodat k18

D0 90 1=1,NEL
Wi1)=0.
D0 95 J=1,3

5 AN(ID=XR(1)4DRM (3,5 £UL 13, 1)

90  CONTINUE
HI=XLERE
YLENB=0.
DO 100 J=§ KD

100 XLENB=XLENS+(X{1,2)-X(1,1)) 442
YLENB=SBRT {XLENG)
ALPHA= (YN(3)-XK{Z) -XK14) #3N{1)) /H1/ XLENB

= CT(1,1)%1.2

ELN05210
ELK05220

ELK0S230
ELK0S240

ELKOG250
ELK0S260
ELH0S270
ELH0S280
ELKGES290
ELKOS300
ELMOS310
ELM05320
ELKOS330
ELEQS34(
ELHOSIS
ELK0S3360
ELKOS370
ELKO0S380

ELKOS390
ELROS400
ELKOS410
ELH0S420
ELMGE430
ELMOS440
ELKGSAS0
ELH0S460
ELMOS470

ELROS4B0
ELK(3490

ELROSS00
ELKOSS10
ELMOSS20
ELMOSE30
ELKOSS40
ELY“‘ﬁJO
ELBOSS
ELHOJJ
ELMOSS80
ELKOSES0
ELROS600
ELHOSE10
ELR05420
BLHOSE30
ELMO5640
ELMOSES0
ELHOSAA0
ELM0S870
ELHOSHB0
ELHOSA%0
ELKOE700
ELK0S710
ELR(5720
ELKOS730
ELKOS740
ELHOS750

73



TORBUE=- (1. /3.-0. 206 TT/H1¥ (1= (TT/RI) 454712, ) ) sGEeALFRASTT KESEH]  ELKGST40

Do 80 J=1,3 ELMOS770

B0 XX{J,1)=0.5¢{XX{J,1)4X¥(J,2)) ELMO578B0

© WRITE{6,2403) { XX{J,1) ,d=1,3),AXIAL,SHEAR,BNONT, TORQUE ELKOS790

2401 FORKAT(AL,18A4,//5X,22HBILINEAR SHELL ELENENT//9H ELM NATL,3X,  ELNOSBOO
1 7H1-COORD ,4X, 7H2-COORD, 4X, 7H3-COCRD ,4X , 1 1K1 -DIRECTION, 4%, ELN05810

2 11H2-DIRECTION, 7% ,BR12-SHEAR  7X ,BHI3-SHEAR , 7X ,BHZ3-SHEAR/ /) ELKGSBZ0

2402 FORMAT{214,3F11,3,/6X,18H DIRECTION COSINES,sX, ELK05830
{ IHEPS-STRAINS | 5E15.5/6X,3F6.2,6% ELK0SB40

2 1 IHRESULTANTS yOE1S. 576X, 3F6.2,6X ELKOS850

2 1 1HCRI-5TRAINS ,3E15.5l6x,3F6.2 X ELKQSB60

2 1 1HCOUPLES 3E15.5) ELMOSB70

2403 FORMAT(7X,J9HBEAM RESULTANTS AT ,3F9.3, AXIAL FORCE, ELNOSBBO
! 4X,11RSHERR FORCE, 4K, 14HBENDING HB J,X’,bHTORQUE /4 ELHOSE90

2 4‘A,4E15 J) ELKOSF00
RETURN 2 ELROS910

END _— ELKOS920

L 7’ ELK05930
SUEROUTIRE CROSSF {7 . ELK0T940
INPLICIT REALEB{A-H, D- 4 ELKOG950

C BENERIC o ELKQGSO40
C SUEROUTIRE TO FIKE CROSS-PRO Qﬂ thB)-C,‘ﬁND RORRALIZED IF iR=0 ELROS970
DIKERSIOR C{3),B{3MGRI3] ELKOS980
C{1)=A{2) #B{3) -A{3) £K ELKOS990
C(2)=R{3) ¥R -Al{1) & ELKO&00O0
C(3)=A{1)#B(Z)-A1Z) B! ELROB010

IF {IN. NE. 0)RETURN ELBO60ZG
CRORR=SERTAC) #C11)+C(Z) ELM0203

D0 1 I1=1,3 ELN06040

1 C{I)=C(1)/ENORH ELK0ROSO
RETURN ELHOB080

ERD W [ ELKOBOTO

C T - ==  ELK050BO
SUBROUTINE JACDRIARR 53, X0,T,NDH, OHH) T ELKOs0%

INPLICIT REAL#B{A-H,0-1) | ELKGA100

C BERERIC - : — ELKOB110

COXMON/LOCLI/AJAC(3, 70 ,VA(3),LX(3),V3(3,8) ,BU(3,3,8) ,BR(3,3,8),  ELKOA120

b CR{3,3,804LT43 ) ELMO6130

CONNDN/LOCL2/XIAC RIACI3,3) (SHP (X, B) JBN, B2, B}, R(B),5(B) ELKOB140

DIKENSION OHN(3,3),T11),X0(3 ', 11711(3),12¢3) ELH0&150

DATA 14/2,3,1/,12/3,1,2/ ELKGS160

C FINDOIAROBIAN MATRIC , cDETERNINAKT AHD INVERSEvRIAC, XIAC4RIAC ELN08170

DB 357K=1,NDM ELKO&YBO

AJARCIK,3)=0.0 ELROSIS0

Db 35 J=1,2 ELK06200
AJACIK,3)=0.0 ELMCb210

B0 30 1=1,8 ELK0£220

30 AJAC(K,0)=RIACEE,J) 8HP (I, 1) £XOK, 1) ELK(5230
3% CONTIRUE ELKC6240
Do 20 1=1,8 ELK08250

TP= SHP(S,X)*T(I)/Z.O ELK06260

Lo 2 3 ELM0A270

2 RJACIK,J)=A ADEK, SY4VILK, 1 #TP ELKUeZBO

20 CORTINUE ELR0S290

¥3AC=0,0 ELKGS300
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40 XJAC=XJAC+AJACI! I} #{RIAC(2,J2) #RAIAC(3,J3) AJAC(Z J3)#AJACI3,32))

D0 40 J=1,NDM
J2=1140)
J3=1200)

CALL CROSSF{AJACI1,2),AJACIL, 3),RIACLL, 1) 1)
CALL CROSSP{AJAC(!,3),AJAC(1,1) ,RIACIL,
cALL CRDSSP(AJAC(],!),AJAE(I,?),RJAC(],B),!)

DO 50 J=1 ,NDN
DD 50 K=1,NDN

50 RIAC(J,K)=RIACLI k) /XIAC

()

TO DETERMINE B=L{N) AND EN=B(ZETA)
RO1, 1) =0RN{L). AN{D) ) X
B(2,1)=0HN{2). (N11)) X

EN=DHN{3). (ZETR) X

B(J,I)-O 0 > 4
00 12 Ke1,3 /
Va(K)=0.0 L
D0 10 L=1,2 £

¢ VALK)  =VATK)+RIACIEK, L)t‘ﬁF(L 1)

B(J,1)=B{3, 1) +VAIK) #0RR (K, D
CONT]kUE ’
BN=(. 0

D0 15 J3=1,3 S

EN=EN+ORM{J,3) #RJACLI,3)

4 d <l

RETURN S

END b

S

2),1)

o

L

SUEROUTINE LOAD (NDN,NIF, X0, TYPE, F , IR, kK, T, CHK,P)

INPLICIT REAL#B{A-K,D- Z)
BENERIC

ELNO0A310
ELR06320
ELM06330
ELK0&340
ELK06350
ELM0S360
ELN06370
ELMOS3BO
ELKO6390
ELH06400
ELMOA4LO
ELN05420
ELH0A430
ELK0b440
ELMOA4G0
ELK0b460
ELNOA470
ELH056480
ELK06A30
ELKOBS00
ELMOSS10
ELN06520
ELNOASI0
ELK04540
ELM06ES

ELKO6560
ELH06570
ELK025E0
ELHC65%0

[ ELKOsS00
= ELKObALO
o ELK06420

ELMOAI0
ELN05540

SURRDUTINE TO COMPUTE BENERALIZED LOAD CORRESPBRDING TO EACH LGAD ELMO66SC

CASES

COMMON/LOCL AVALS 0, VI3)  L03) V33080, I3, 348) BRIS3,B),

1 CR(3,3,8),CT(33)

COMMON/LOCL2/ XJAC,RIACI3,3) ,SHP(3,B) ,BR, (2,8 R(B) ,54B)

DIENSTOR) GHN(3, 3L3PL0) X013 4510
Nd=1

33=0

1F{TYPE. BE. 3. 0)NJ=3

He1.0
IF(TYPE.LE.
K=0.0

DD 25 1=1,8
H=R+SHP (3,11 $X0(3,1)
H= {XR-H)

IF (H.LT. 0. 0)H=0,0

3.0)60 10 20

"0 DD 32 1=1,8

D0 30 K=1,KJ

J=A=K

A=OHK(J,3) &H
IF(TYPE, EQ. 2, 0) A=AES (DRN(3,3))

EEN0b660
ELMO670
ELM086BO
ELHOKE50
ELNOET G0
ELKOET10
ELR06720
ELH06730
ELN06740
ELNO6TS
ELM06760
ELKO&TT0

ELN0L780

ELK06790
ELK0AB00

" ELKOBBID

ELNO06820

 ELMO&B30

ELY05B40
ELNOEBE
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2001

2002

2003

wn

30

TF(TYPE.EQ. 1.0)A=-TT ELK06B60
30 PLIJ+)=F1I040) +SHP(3, 1) F EWReEA ELN0S870
32 23=33+KDF ELK06880

RETURN ELN04890
END ELKGA900
ELK07220
SUBRDUTINE PRSIGN ELH07230
WRITE{6,2000) ELH07240
2000 FORKATIIHI//,1X,60HS I BN CONVENSIODN FOR BDS § TELNOT250
IRESSES ///// 40X, 2HI3, 15X, 3HNI3, 7, 40X, 1HD, 15X, 1KO, /7, ELH07260
2 2(40x,1u.,15x,1n+ 1) 40K, 1K, , 151, 1K 1 15y / ELK07270
3 20X, 1H. ,19¢1R-), K. , 1301H- -}, iH, (AXJIHE, 7x t ELN07280
4 20X, 1M1, 19X ,1H. 3% ,xHx IX, 1R+, B, ! ELM07290
S 10X, 10HNODES 1,4 (1HD,19%, 1HEL641H.), 1H0 1, 232 ,.x—zﬂ%* bU1HE), ELMOT300
6 1HD,3X,1H.,1%,2H0D 4(15}L*1H* 1y ELKO7310
7 2ox,xnx,33x,1n1,1x,1n+,3x I, , 4K, SHN 23y , ELMO7320
B 20X, 1H. ,33(1K-) 1K, 17 - ELM07330
9 56X, 1H¢,5X, 2H0. ./, 56X, ELKO7340
WRITE (&,2001) ELKG7350
FORNAT{/10X , 46HFOSITL PLATE STRESS RESULTANTSL.  ELKOT340
WRITE (6,2002) ; o ELKO7570
FORMAT (///1140X ,2H12, Lo#0% 40/ 404 TH. (45X MV /40K, 1K, 15X, 1D/ ELMO7380
1 17%,1K8,2X, 1HD, 194 4H-) 8 ] ELKG7390
2 20X, 1K1, 19X, 1K, , 138, 1K | ELHO7400
3 20X, 1HI, 19X, 1K, 13X, 1K1, . 4 ELNO7210
4 20X, 1HI, 19X, 1K, , 13X, 1H] ¢ ELH07420
5 20X, 1H1,19%, 1KD, (1K, ), IHD, 2H413. BAL 51&H5) 1HO §x 1H. 1%, ELKO7430
b ZHOO,AUTHe),HE,/ i h ELHOT440
7 20X, 1HI, 33X, IHI, 1X, 1K+, 8% lHP,JX'TRF?‘X 6H1939§E;1 ELMO7450
B 20X, 1K1, 33X, 1HI, 1X, 1H¢  7X IHoF = A ELKO7460
9 201, 1H1,33X, 1K1, 1K, §ﬁ+,dx 2HD. / [ ELKG74TO
117X, 1HL,2X, lHU 3 SAR0, R 1R —— = ELK07480
nm 203) el T ELho7a%0
rna ATH /10X, 44HPOSITTVE CONVENTION OF BEAM STRESS RESULTRNTS?!HI)ELHO?uOO
RETURN O ELKOTSIO
END ELKO07520
ELH07530
SUEROUTINE SPACKDID,CT;K,L) ELKO7540
IFNFLICIT REALAB(A-H,O0°T) ELH07550
BENERIC ELNG7560
DINERS1BReD by LT3, 3) ELKO7470
SLARSD (10#(2) 1 (£,6-D¢2) 41 (2)) ELK07580
THU=DA1) /(1. 04D(2)) ELK07550
05 1=1,3 ELK07600
D0 5 3=1,3 ELKG7610
CT11,3)=0.0 ELM07620
1F{¥.E0.2)60 70 10 ELKO07630
IF(L.EQ.2)60 T0 20 ELMO7640
B0 10 {30,16,40) K ELMOT650
CT{1,1)=2, O¥SLANETRY/ (SLAK+2. 0¥THU) ELNO7660
C112,2)=CT(1,1) ELK07470
CTU1,2)=CT11,1) © ELKO7680
LT12,1)=CTH1,1) ELK07690
RETURN ELKO07700

17

CTiL,1i=THU

ELNO7710
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CT12,2)=CT11,1) ’ ELK07720

C13,3)=CT11,1)/2.4 ELM07730
RETURN ELNMO7740
20 CT{1,1)=5LAN¢THU ELN07750
CTt1,2)=5LAN ELKOT760
CT{2,1)=5LAN - ELMO7770
CT{2,20=CT{L,1) ELM07780
CT13,3)=THU/2.0 ELKO7790
RETURN . ELMO7B00
10 CT{1,1)=THU/2.4 ELM07810
C7(2,2)=CT¢4,1) , ELM07820
RETURN '/ 4 ELK07830
END : 77 ELK07B40
st ELK07850
SUBROUTINE TORSON(D,S,HS, T14OHH,N5T NEL ,KDF) ' ELK07860
INPLICIT REAL¥B(A-H,0-1) u ELKO7870
BENERIC = ELK07880
DINENSION D(1),5NST, LhgOMH (3 ' ELKO7890
COMKOR/LOCL2/XJAC,RIAC S , 304 SHEAS ,8) ;BN e(%@a) Ri8),018) ELKG7900
cnnESN/LUCL1/VA(3,9),LJ”//,st,E) Bu« ,4,81 BR(3,3 s), ELH07910
1 CR{3,3,8),CT{3,3) , ELN07920
BB=CT{1,1)#1,2 'y .' — ELK07930
BR=KSEGEHTTED(7) 44,0 § ,5 . EL¥07940
DD 10 1J=1,NEL }; ;T / ELK07950
00 10 ¥=1,3 ' ady 4 ELK079560
10 VAIK,13)=0. 5% (OHK(K, 1) #R (21015 snuntk 7'!3(1 La - ELMG7970
=0 ' B —— ELK07980
DO 1 13=1,REL e .:.;-13 ELKO7990
Ki=0 ~— = ELMOBOOO
D0 20 1K=1,1J el ey ST ELKOBO1G
BKZ=6HESHP {3, 13) #SHP (3, 1K) [ ELROBOZO
10 40 3=1,3 o = ELKOBOSO
D0 40 K=1,3 - ' ELKOBO4D
S(I143,K14K)=540140 KIFK) +VALT TI)# VALK, IK) €6R . ELM0BOSO
S{J14343,K1434K)= 51014543 (KI434K)40HRT, 3D OHR (K, ) ¥BH2 = ELKOBOAO

S{31+d ,k1+ AR =801+ GKE43+K) +VAL, 10} #SHRAS, IK) #0RKIK,3) #B8  ELNOBOT0
40 S{I14J+3,K1+K )=S(J1+J*3,K1+K )45HRAS (1303 ORI 35 3) # VALK , JK) 68, ELHOBOBO

20 K1=K1+NDF ELHOBO90
1 Ji=214KDF ELKOB100
RETURN _ ELKOBHIO

END , ELHOBIZ0
ELKORIS0

SUBRDUDINE TKINUL (A,B,C,ABC,FAL, IB,NST) ELM0B140
INFLICIT REAL#B(A-H,0-1) ELKOBIS0
BENERIC ELNOB140
DIKENSION A(3,3),B13,3),L(3,3),ABC(NST,3),5(3) ELKOBIT0

D0 250 L=1,3 . ELK0B180

00 156 3<i,1 : ELKOBIS0
TERP=0.0 ELK0B200

BE 100 K=1,1K ELKOB210

100 TENP=TENP+B(J,K)#CiK,L) ELK0BZ20
150 S1J}=TERP " ELMOBZ30
D0 250 I=1,3 ELKOB240
TERF=0.0 ELKOBZ50

D0 200 J=1,IR ELN0BZ60



200 TEMP=TENP+R{J,1)#5(J)
250 ABC{I,L)=ABCII,L)+TENP/FAC

RETURN
END

SUBROUTINE PRINTR (A, ,N,HEAD)
IMPLICIT REAL#B(A-K,0-1)
BENERIC

DINENSION A(M,1)
WRITE(6,1000) HEAD

DO 10 KN=1,N

10 WRITE(6,1001) {4 (KN NK) ,Ni=1,N)

1000 FORNAT(//1X,A10/)
1001 FORMAT(BE!14.5/{5X,BE14.5))

10
17

Ci

OO N
et T S
.  wLN

iz hrizRzRel
= :

(=<}

RETURN
END

SUBROUTINE BHS{11,30,KK . PHITNSH)
INPLICIT REAL#8(A-H,D-

BENERIC 4 2%

DINENSION PHICNST,3) Fr -

COMMON/LOCLY /VA(Z 7),v¢3>,yifz%,vsxs,e),Buqsﬁf,sﬁ,aﬂ(s,s,s>,

1 Ck(3,3,B),CT{3,3) Y i |
#x3 FIND PHI,PHIT, PRIT#PHI m
WRITE (b, 1002) KK 4 .
D09 1=1,3 sl
WRITE(6,1001) (PHI(I, 31,0 = 4) /0
DOB1=1,3 P
WRITE (6,1001) (V3{1,3),0 = 1,4) -~
IF(KK.EQ.0) B0 TO 20 At

Nmrmﬂ)mromg
D017 1=1,3 w i
D0 173 = 1,3 =
IF(1.ER.J) 60 T0 17
M = 1
IF(1.61.3) M= -1

DO 10K = 1,3

IF(K.EB. 1) GO 10 10
IF(K.EB.J) 6O TC 10
NN =4

-JF (KWEQ.2) RR=| -4 i
PHI{I,d) = VLK, IT) #KKEBERNENR + PRITT,J)

CONT INE

CONTINUE

D011 1=1,3
WRITE(6,1001) (PRI{1,D),J
RETURN

D0251=1,3

PRICI,1) = PRI(I,1) + K
WRITE(5,1003) NST

D024 1=

WRITE(6,1000) (FHI(1,3),d = 1,3)
RETUKN

IT=0

D47 1 = 1,3

1,3)

ELK0B270
ELK0B280
ELK08290
ELK0B300
ELN0B310
ELK0B320
ELNOB330
ELKOB340
ELNGB3S0
ELN0B360
ELNOB370
ELKOB3R0
ELKOB390
ELK0BA00
ELMOBA10
ELM(B420
ELMOBA3O
ELN0B440
ELKGBAS0
ELM0B4S0
ELKGB4A70
ELN0BABO
ELKOB4ARG
ELMOBS00
ELM08510
ELN0B520
ELK0BS30
ELH0BS40
ELMOBSS0
f“ ELH0BS60
") zELH08570
. ELN0BS80
ELM0BSS0
ELM0BS00
ELM0B610
ELK0B620
ELF0BA30
ELNOBS40
ELM0BSS0
ELN0BAS0
ELKOBETO
ELROBSBO
ELK0B690

ELHOB700
ELMOB710
ELK(B8720

ELK0B730 -

ELHO0B740
ELMOB750
ELK0B760
ELK0B770
ELNOB7B0
ELMOB790
ELH08B00
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60

BO

40
47

C41

1001
1002
1003
1
1112

00473 = 1,3 : ELKOBB10
IF(1.EQ.J) 60 TO 80 ' ELK08820
PHI(1,3) = PRITI,0) - V3{1,30)%V3(3,11)¢k ELK0BB30
B0 10 47 : _ EL¥0BB40
Te 1+ : ELK0BBS0
10 40 K =1,3 : ELK0BBA0
IF{K.EQ.1T) BD TD 40 ELK0BB70
PHI{I, D= PRICI, 1) + V3K, I1)#V3{K,J0)4B ELX0B8B0
CONTINUE ELK0BBY0
CONTINUE

D0 A1 1=1,3 ELKOBI0O
WRITE(6,1001) (PHI{I, 1,3 = ELM08910
KETURN ELK0B9Z0

FORNAT (X, 4(E15.5))

FORMAT(SX,10HINDEX KK ,1H= , . ELM0BT40
FORMAT (SX, 10HNARK IRD! u \ N, ELK0BI30

FORHAT(SX, 10HINDEX SI6N
FORMAT{SX, 10HTESTING

END

ELM0B930

ELK(0BY60
- ELMOB970
ELK(B8780

Y

y Y,
AUEINENTNEINS
RINNTUUNININY
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$LAKGE
$DEBUG

¢

¢

LY Ny O Y€

39

34

36

10

12

SUBROUTINE LCCALXIRR,SS,TV.70,T,N0M,0HH)

IMFLICIT REAL’ELA-H,0-2)

GENERIC

COMMOR/LOCLL/vAL3,7).VES),La 13, V’!3 &),BUL3,3,8). ERIS 3,8).

1 CR{3,3,81,0013.31

COMMOR/LOCLZ, 3 JAC KIACI3, 30, *HPI’;
IMENSLIOH OHE13.3).%013 |

11=0.0

Lo 1 1=1,8

SHP(2,1)=0,25"12%8$"¢
SHP(3,1)=0.25"
6070 1
6010(36,34,2¢,34)

SHPi5,1)70. 57 (1-KP
6010 1

SHP(1,1)20,511-88
SHP(Z,112-0.8712%¢5)*

GLOBAL AXIS
DG 10 J=1,NON
OHMU),1)=0.C
OHMUJ,21=0.0
D0 10 I=1,8 ;
OHM(J,1)=UHRL3, 1;{59?(.,11 Y
OHMIJ,2)=0BHI1D, ll!bHFl;.l"lUlJ p)s
CALL CROSSF{O%NLL, 1), l“l...l GHM(1,3),0)

outs 11l umwamwmm

bo 12 I=1, 6

OHM(1,,2)=0

 OHML2,2)=1

0HM(3,2)=0

CALL CKOSSPLONM(1,2),0KN(1,31,0HM(1,1),0)

CALL CKOSSP(GEHM(1,3),0HM(1.11,0HM11,2),0)

RETURN ; ;
END :

ELKOE9Z0
ELnOeSI0
ELH0S9¢0

C ELNHO6SL0

ELM069¢60
ELRCeY70
ELHO6980
ELHO6USO

. ELK070G0

EL®O07010
£Lh0Y 020
ELM0O7030

ELRO7040 -
ELN07050

ELKOTUBD
ELRO7070
£LN070¢0
£LHO7090
£LRO7100
ELRO7110
ELKO7120
ELH07130
ELNO7160
. ELM07150
LLK07160

AR mmmwmaﬂw

£ELr07180
EL 107190
ELN07200
ELHO7210

Hu
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STARTING TIME {SEC.)»» 0.

IHAGE OF DATA CARDS

CARD

COLUKN NUNBER
L 43 4 5 ) 7 8

NUMBER 567890123456 765 789012345678901 234567890} 7345678901 234567890

3 OO Sd O LN dw Tl R e

19 Tve ~ &

20 st “‘

71 5 lﬂ

2 18 4.0

24~

A INENININAT

2 q) P B R 2 N R S T B

bl T4 6 e W gk 1510
ARIANNIUNNRTINEIQY

30 ] LR RS

3 2 1 b d

32 3 1 1 !

33 4 e o0t

34 B 1 1 1

35 9 1 B

3 11 i 1 1

37 12 B G i e st

38 13 B0 S A L G

39 14 QR Fort S ety g :

&0 15 B et ok P
CARD 12345478901 23456789012345678901 2345678901 2345678901 234567854, 7345678501 234567890



83

NUMBER | 2 3 4 3 6 1 8
COLUXKK NUKREBER

COLUKN HUKBER
CARD 1 2 3 4 3 b 7 8
NUMBER 123456789012345678901234567690123456789(12345678901 2345678901 2345678901 234567690

.l ELE I

CARD 4567 56785012345678901 2345678901 2345478701 2345678%¢
NUMBER — —— 4 - b 7 B

{ RUMEEK

!
0
FERP / CIRCULAR PLATE

i MH%WB%?Wﬂnﬂﬁ
NUMEER OF ELEME = i
NUNBER OF KATERIAL SETS =
DIKENS

socil Y Ei»%iﬁigu NWANYAE
NODES FER ELEMENT (

- EXTRA DEGREE OF FREEDOM =

OFEAP / CIKCULAR PLATE BENDING

NODAL COORDINATES

- NODE 1 CODRD 2 COORD 3 COORD

1 L0000 . 0000 0000
2 0000 1, 0000 0000
3 1.0000 0000 0000
4 L0000 2,0000 L0000



3
b
7
8
§
10
1
12
13
14
13

16

7654
1.4142
1.8478
2,0000

L0000
2.1213
3.0600

0000

133067

. 2.8284

3.6955
§.0000

OFEAP / CIRCULAR PLATE BENDING

ELEKERTS

ELEMERT KATERIAL 1 NODE 2 N

1

— h 3

OFERP / C

NobaL B.C.

NODE

NODAL E.C.

NOD

[POR S I Al

— e bes
e ) R = g3 0O e

—
wn

16 ﬂii
GFEAP / CIRCULA

!
1
!

i B.L.

— e b N b= D e N = e

!
b
b

2 B.C.

RCULAR PLATE BERDING

1.8478
1.4142
7654
L0000
3.0000
2.1243
. 0000
4.0000
3. 6955
2.82848
1.5307
L0000

MATERIAL SET 1 FOR ELEMENT TYPELB

NODULUS
FOISSOR RATI
NRSS DENSITY

]

CONSTRAINT FACTOR

NO OF E2USS
BERDINS

POINT

INPLAKE SHERR

"won o ounon

"non

L 2350E410
.0000
,0000
1.200

4
)

0000
L0000
L0000
6000
L0000
L0000
G000
. 0000
. (1000
0000

AUEINENINYANT
fad NNt Inenay

q
KATERIAL PROPERTIES

LUNFED MRSS ONLY

84
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TRANSVERSE SHEAR = 4
STRESS DUTPUT CODE = 1
UNIFORN TRICKNESS =  .1500

* LOADING CODE 2.0
LOAD INTENSITY =  -1000.

{1-SPECIFIC WEIBHT,Z-UNIF.LOAD/PRDJ.AREA, 3-NORNAL PRESSURE,4-WATER PRESSURE)

KATER TABLE AT I3 L0000 (DNLY CODE=4)

COEFFICIENT FOR TORSONAL ENERBY = . 1000
N-STORABE = 317
M-STORAGE = 168
R-STORABE = 3439

ErErEEERRExreEesees NACRO COMMANDS §§f§~a

THRE L0000

3

¥

i FORM 00000
H SoLY 00000
$ DI5F . 0000
H STRE 00000
H END 000

3

E2 2232222222228 222222222223

CURRENT LINEAR BACRO-COMMAND IN

3

CUKRENT LINEAR NACRO-COMMAND lﬁr&i?

CURRENT TIHEdyC D30

CURRENT LINERR RACRO @u gJRU’aﬂm §J>yl j w EJ ’] ﬂ j
W’mn‘mumwma d

KODAL DISPLACEHENIS AT TINME 1. 09000

NGDE 1 DISPL 2 DISPL 3 DISPL 4 DISPL 5 DISPL & DISPL
0000E+00 . O0COE+00 -.568E-02 . 0OGUE+00 . OO00E+00 . QGCOE+00
O000E+00 L OO00E+00 -, 5I33E-02 . I260E-02 .O000E+00 .GOODE+00
L0000E+00 . 0000E+00 -.5133E-02 .O000E+00 -, 1260E-02 . OO0OE+00
LO000E400 . O000E+00 -.3366E-0Z .2100E-02 .GOOOE+00 . OROOE+D0
LO000E+00 L O000E+00 -,3354E-07 . 1944E-02 -, 9131E-03 . OCGOE+(0
LOGOCE+00 . OO00E+00 -.3322E-07 ,1529E-02 -, 152%E-02 . OOOOE+00
L000E400 L Q000E+00 -, 3364E-02 . 9131E-03 -, 1944E-02 . O000E+00
LO000E+00  , 0000E400 -.3366E-0Z . OGOOE400 -, 2J00E-02 . GOOOE4DO

O ~ O~ th 2= Cd R -



9 .0000E+00 .O00OOE+00 -.1167E-G2 .2054E-0Z .ODOPE+00 . ODO0E+00
10 .0000E+00 .0000E+00 -.111JE-02 .1395E-02 -.1395E-02 .0Q00E+00
11 ,0000E+00 .0000E+00 -.1167E-0Z . O0O0E+00 -.2054E-02 . 0O00E+00
12 .0000E400 .Q000E+00 .OO00E400 . COO0E+00 .0000E+00 .0OOOOE+00

13 .O000E+00 ,0000E+00 .ODO00E+0D .COGOE+00 .OCGOE+00 .000OE+00
14 .0000E+00 .O000E+00 .GOOQE+00 .0000E+00 .OCOOE+00 .OCOOE+00
15 .0000E+00 .0000E+00 .0000E+00 .0000E400 .Q00ODE+00 .O0OOE+00
16 .0000E+00 .0000E+00 .0000E+00 .O000E+00 .O0COOE+00 .0000E+00

CURKENT LINEAK MACRO-COMNAND INSTRUCTION )3)333))33))}) STRE

CURR ’W) » bbd.
FEGF / CIRCULAK FLATE EENDING _

SISNCGNVENSIOﬂFD _ ‘E

. DO++44x
12

-
g_il:

1
NODES 1,4 0
T

POSITIVE CONVEKRTIGN OF PL(TnTnESS RESULTANTS &/

1UEd ﬂmwmm
QW’W&Nﬂ‘jﬁU UAIINYAY

Y
0
4 0 aat
1 5% H
1 : st
1 . 1+ 5
1 D.ovve.D 11 Tstdd4440  , OD4+44#
1 1+ F . TOREUE
1 o .
1 1+ 0.
{0 0% Lt




FOSITIVE CONVENTION OF BEAN STRESS RESULTARTS

!

OFEAF / CIRCULAR PLATE BEWDING

BILINEAR SHELL ELEMENT

ELM KATL  1-COORD  2-COORD  3-COORD  1-DIRECTION  2-DIRECTION 12-5HEAR
J 'y
g A25 A .00 ff:j:;a ‘
DIRECTION COSINES EPS-STRAING  LG0000E+G0 " w0O0000E+00 . GOOOCE+00
.99 .13 .00-  RESULTANIS 000006800 .00000E#00 . 00000E+00
-13 .99 .00 CHI-STRAINGw="=,127108-02  =i425I3E-02  .7599E-04
L0000 .00 1,00 COUPLES “GA003E403 -.BRTOSE0T  .25114E+02
1 .375 562 a—ffi;r‘jw
DIRECTION COSINES ; "/ AO0OUERDD L DOQUOERO0 . 00000E+00
08 13 o0 00GOER00. . O00OE+00. . 0000DE+00
-13 .99 .00 2164E-62" | -.BIBSSE-03  -.11551E-04
00,00 1,00 (B039BE403  =.54103E+03 . -.3BITIE0
4 1,562 o t§; 9\
LIRECTION COSINES LO0QUOEF00.  .O0DOOE+0D. 00000+
s R R -1 AGGOOER0 & 4. 00000E00 . 00000E+00
- 130,99 .00 - B4063E-03 , -.11984E-02  .1B242E-03
L0 .00 1,60 COUFLES .!iﬂﬁﬁblEfﬁﬁ%E%;;.78949E+03 .60283E+02
1 1.318 318 00 Sinidiad - ety
DIRECTION COSINES EPS-STRAING  .GOGOOE+0G — ,00000E+00  .COOOOE+00
W 1300 RESULTANTS =4 BOO00E400 /= 4 GOGO0E+00 . O00ODE+00
5437 A% 0D BHI-STRAINS  -.87437E-03  -.BISASESG3 /. 1BBGOE-C3
00 .00 1.00 [COMREES= TR A GTSEH0S o | - bZ3ZBE+02
g1y 1.398 7L 000 : -ﬁ_J
DIRECTION COSINES EFG-STRAING  ,00000E430  LO0000E+00T  .00COOE+00
38 -.92 .00 RESULTANTS LO0000E400 . 00D00E+0G- . GOOOOE+00
92 .38 .00 CHI-STRAINS  .33330E-04. . -.BI34E-03  -.43284E-03
00 .00 1,004 o COMPLES 22029402 4 SIFSEHOT - AA291EH03
79 407 2.386 00 » ‘
DIRECTION COSINES EFS-STRAING  LODOOGE+0G  .O0OTOE+00 = . GOCOGE+00
38 =92 .00 RESULTANTS LO0000E+00  LODOO0E+00 . OOOOQE+C0
L92 FU3EN00 CHI-STRAING™ . 85202E-040y . JO041E 702 1 #30963E-03
.00 9500 /3,00 | 57 COUPLES S 298768402 | 1 6636BEH03 " | . 102328 +(3
2 3 21064 2.919 000
DIRECTIGN COSINES EPS-STRAINS  .OOOOOE+00  .O00GOE+00 . GOOOOE+GO
.38 =92 .00 RESULTANTS LO0000E+00  .O0000E+00 . O000OE+00
92 00 CHI-STRAINS  .{9BBE-G2  -,1340E-03  -.10415E-02
.00 .00 1,00 COUPLES JA3000E408 - 10BOOE403  -.34417E403
3 604 524 000
DIKECTION COSINES EPS-STRAINS  .0OGOOE400  .OQ000E+00  .OO000E+00
.38 -.92 .06 RESULTANTS LO0000E+00  .00000E+00 . 00000E+00
92 .58 00 CHI-STRAINS  .202b6E-02  -.19789E-03  .99979E-03
00 .00 1.00 COUFLES JA3395E404 -, 13079E403 - .33040E+03
3 1.977 1,398 000
DIRECTION COSINES EPS-STRAINS  .OOOGOE+GO  .O0000E+00 . 0OOOOE+00
38 .92 .00 RESULTAKTS LO0000E400  .O00000E+00 . 00000400

13-SHEAR

-, 28110E-(5
-, 41Z86E403

I0344E-04
A4THTE+04

-, 22545E-05
- J3HH4EH03

.BIB31E-05
120195404

-, $1702E-05
- ATIBTE4(3

.BSTHSE-0T
JJ2597E+04

15237E-04
. 22380E+04

-.1069BE-04
- 15TI3E+04

87

23-GHEAR

. S4513E-05

. 80060E+(3

0743E-04

LAS15EE404

~10658E-04
L ASTI3EH04

L §02Z9E-05
132528404

+03

GYE34E-03
26198404



88

-.92 .38 .00 CHI-STRAIRS  -.B1347E-03 JI3344E-CG4 - 4323BE-03 :
00 .00 1,00 COUPLES -, 53763E403 J22038E402 -, 14289E+03 -
3 1 2,919 2,064 .000
DIRECTION COSINES EPS-STRAINS .00000E+00 . 00000E+00 LO0000E+00 -, 902Z6E-(5 BIT76BE-05
.38 .92 .00 RESULTANTS . 00000E+00 .00000E400  .O0000E+00  -.13Z5ZE+04 A2597E+04
-.92 .38 .00 CHI-STRAINS  -.16343E-03 JA9689E-02 -, 10413E-02
00 .00 1,00 COUPLES -.10802E+03 LA3000E404 - 34413E403
340 2,386 409 . 000 :
DIRECTIDN COSINES EPS-STRAINS .00000E+00 . 00000E+00 . 00000E+00 J2400E-04 - 14T12E-05
.38 .92 .00 RESULTANTS L00000E+00 . (0000E+00 00000E+00 JA7SBBE404 - - 1720ZE4G3
-.92 .38 .00 .  CHI-STRAINS - A521ZE-04 +30969E-03
L0000 1,00 COUPLES -.29882E402 . 10234E+03

3¢ § 3.524 604
DIRECTION CDSINES L00000E+Q0 -, 39706E-05 JAEZI7E-04
.38 .92 .00 LO0000E400 - 5B31BEHOT . 22380E+04
-.92 .38 .00 §9993E-03
000 .00 1,00 +33045E403
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FEAP/SHELL ELENENT TEST EXAMPLE

NUMBER OF WODAL FOINTS
NUMEER OF ELEMENTS
NUMBER OF MATERIAL SETS

DINENSION OF CODRDINATE SPACE
DEGREE OF FREEDOMS / NODE
NDDES PER ELEKENT (MAXIHUM)

EXTRA DEGREE OF FREEDOM

OFEAP/SHELL ELERENT TEST EXANPLE

NBLAL COORDINATES

WODE
1
Z
3
4
9
6
7
8

9
10
1
12
13
14
15
16
17
18
19
20
21

OFEAP/SHELL ELERER

ELEK

3
4

OFEAF/SHELL ELEMERT TEST EXANPLE

" NODAL B.C.

NODE

NGDAL B.C.

1 COORD
000
Rdude
L0000
L6000

whoeen cLhoon oW
< Lh Lhoohoen

12,5000
12,5000
16.0897

16,0697

16,0697
16
16

S A 4
cora Yol | Y
! !
2

1
1
|

G -

nowonoonononn

12,5000

9

.
<

i

N,
|

9
17
11
19

STARTING TIME {SEC.)3>7)

3

T 07 O~ ) - pe -

0.

AR BRI NN

WL

19
13
21

i1
5
13

14
7

15

18
12
20

15
8
16

10
4
12

89



NODE § B.C. 2KL. 3B.LC

. 4BL.  5SBL BB
1 ! 0 L iy ! 1
2 ! 0 0 0 ! !
3 ! 0 0 0 1 !
4 ! 0 0 0 3 1
5 ! 1 0 ! 1 1
b ! 0 ! 0 ! 0
8 0 ! 0 ! 0 !
9 ! 0 ! 0 ! 0

13 0 ! 0 ! g ol

14 1 0 I ~ ! 0

1 0 ! Q. . !

17 | 0 / !

2 0 1 4’ 1

(FEAP/SHELL ELENENT TEST EXAMFLE

WATERIAL FROPERTIES / .

HATERIAL SET | FOR ELEMENT i

KODULUS

POISSON, RATIO

YASS DENSITY
CONSTRAINT FACTOR
ND OF GAUSS FDINT
EERNDING '
INPLANE SHEAR
TRANSVERSE SHEAR
STRESS OUTPUT CODE
UNIFORN THICKNESS
LDADING CODE ol G
LOAD INTENSITY | S50

now oo uwn

WATER TABLE AT I3 = L0000

COEFFICIENT FOR TORSONAL ENERGY = 1000

AU INNTH
RN AN AN A Y

%

3 TANG L0000 06000 %
' FORN . 00000 , 00000 i
' sy 00000 60000 P
% DISF 00000 00000 +
£ STRE 00000 L0060 s
5 END L 00000 00000 ¥
¥ 3

FEFEERER RN ER I EE RN R F R R R F IR E R R RN R R R RV RN E RS

CURRERT LINEAR NACRO-CORMAND INSTRUCTION >)33332333330)) TG

CURRERT TIME {SEC.}>)>>

£16

1 1gc ]

90

A
1 ORNAL PRESSURE,4-WATER PRESSURE)



CURRENT LINEAR MACRO-COMMAND INKSTRUCTION 3333333)333330) FORM

CURRENT TIME (SEC.)2)>> 880.

CURRENT LINEAR MACRO-COMMARD INSTRUCTION 2)2)23)33303»» SOLV

CURRENT TIME (SEC.)2)) 941,

=
(=]
o

E 1 DISPL
1 .OGOOE+00
2 .GO00E+00
3 .0000E+00
4 . 0000E+00
5 L 0000E+00
b LGOOOE400 . 7641E-03
7 -.2552E-02 . 5835E-03
B -.3632E-02 . 0CCOE+00
9 .0GO0E+00 .2572E-02 : LOB00E+00 L 3651E400
10 -, 1130E-01 . 2516E-02 -.3105E- Q}—wf§ﬁ5§E+6i 47E-01 .BA30E+00
1) -.2083E-01 .1825E- Jass£=6}* ~iﬁ§5& 193BE-01. 29736400
12 -.2645E-01 . 1008E- il 358+
13 -.2920E-01 . 00COE+O0 = T92IE=T!

l'
14 L0000E+00 . 6072E-0% . 6400 w_q
15 -.5990E-01 .3653E-03 1405 00 3 305
16 -.8292E-01 .CO00E+00 -, 1952E400 .0000E+00 .3132E-01 .OGOUE+0C
17 .0000E+00 -, 1245E-01 G0OBOE+00 -, Z699E-01 @QECOE+00 ., (GIUE+00

18 -, 6503E-01 ﬂﬁ ZEJ 0

1 1240 | R8O cocbol | bt J
20 -, 15196400 - 441BE-07 -, 2671E+400 L 4512E400 032601 5509E400

21 -.1639E400 .0000E+0G -.3085E+00 .0000E+00 .3202E=04, .OD0OE+00

e (s AN AINIRNEA Y

CURRENT TIME (SEC. ))‘)) 1138,

0
FEAF/SHELL ELENENT TEST EXAMPLE
i ; :

SI6K CONVENSION FOR EDS STRESSES




A

T L
0 0
= +
. +
< + H
. . . .
P : 1+ : |
NODES 1,4 0 $,.0...0 11 144440, DO+444#
: 1 1+ K. N2
. .t .
: + D.
o ”# M1
POSITIVE CONVERTION OF PLATE STRESS umn_ré

e

; . CD+++4%
TORBUE

1 . 1 IR—— ' Ej‘

FOSITIVE CONVERTION E REAM STRESS RESULTANTS m

:)FEAPISHELL ELEMEKT TF‘ ﬁéﬁj qn EI ﬂ %ﬂw EII] ﬂ ‘j

BILIREAR SHELL ELENENT ¢ ] -
wm QRN IO YIS

e 1,834 2.642 5,780
DIRECTION COBINES EFS-STRAINS  -.3BY6IE-04 .BSBIGE-06  -.G7504E-05

1000 9000 = 07 RESULTANTS - A5940E401 - 12BS4E401 -, 23EBEE+(0
00 1,00 00 _ CHI-STRAIRS LG9760E-03 -, 3U0LZE-03 . 1B43BE-C2
=07 00 1,00 COUPLES L30343E400 -, 10900E+00 .39891E+00

N 1,851 %.858 5.780 :
DIRECTION CUSIKNES EFS-STRAIRS -, 16161E-C4 -, 66BSOE-0D 45361E-04

100 .00 .07 RESULTANTS - 21553E405 -, I3k64E+01 - L 1BBAZE4(]
60 1,000 .00 CHI-STRKIRS 20741802 JIERTOE-03 A0281E-02
=07 G0 100 CUFLES JAJETTEHY L 60326E400 LIJ017EH00

13-GHEAR

-. 1096BE-(3

- -.3796BE+01

. 72090E-04
. 24854E401

92

25-GH

L
s
Al

445BOE-05
A SE3ZEH00

LFB25RE-(5
L 33TZVEH00



L%

~a

(%)

(%]

(2]

()

1 b.788
DIRECTION COSINES
965 00 .27
00 1,00 .00
o2l 00598
i 6.788
DIRECTION COSINES
96 .00 W27
00 1,00 .00
=21 00 L9
! 10,266
DIRECTION COSIRES
A1 .00 L4
00 1,00 .00
-4 .00 .9}
i 10,266
DIRECTION CRSINES
S SRS (R 31
L0 1000 00
5 U 1 B, |
! 14.607
DIRECTIGN CGSINES
JBIF 00 5 58
000 1,600 00
-.58 .00 .BI
1 14,607
LIRECTION COSINES
B .00 LS8
00 1,00 .00
-.58 .00 LB
! 1,85
DIRECTION COSIRES
1,00 .00 07
L000 1,00 00
=07 .00 1.00
{ 1,854
DIKECTION COSIRES
1,00 .00 .07
00 f.00 L 000
=07 <00 1.00
1 5.788
DIRECTION-EC5INES
9 N MW
00 1,08 .00
COAPREE S U
i 4.788
DIRECTION COSINES
S96=000: 27
00 1,00 .00
=i 05 Sk
1 10,266
DIRECTION CDSIRES
91 .00 L4

00 1,00 .00
-4 00 .91

2,642 4,909

EFE-STRAINS  .1B292E-05
RESULTANTS  .47907E+00
CHI-STRAINS  .45760E-03
COUPLES 223206400

9.858 .90
EPS-STRAINS  -.20409E-04
RESULTANTS  -,52952E+01
CHI-STRAING . 15480E-02
COUPLES L9T327E+00
2682 3.443
EPS-STRAINS  -.273356-04
RESULTARTS -.ssooxséo‘f
CHI-STRAIKS 20224803
COUPLES 1 2015E+00
9.858 3,443 9
EPS-STRAIHS. .- 32089E-04

RESULTARTS o 21804E+00
tn]—szaafﬁipfa 243
COUFLES " AEAEH

2,682 f !

 63BBBE-04

.83

Jo80E-04.
LhZ9e+01

woxfs -

..f.,'--' ;

T3582E-05
.93B41E+00
= 32170E-03
- 11399E+00

-, BO693IE-04
-, 10303E+02
. 95190E-04
. S4SIIE400

- 5T746E-04
f{:;‘pvses+ox
BE-04
.430#? -03

-.1003{E-03

- 10825402

- 43716E-03
- 15053E+00

. OATRE-04
SBLTITERL
% J336E-04
« 325508-01

LT2257E-04
. 29998E+01
. 1B376E-02
. 39756E+00

. 30249E-04
12565E+01
. 15493E-02
+33S19E+00

< 21470E-03
.B7935E+01
. 3BB31E-02
. B4009E+00

. 15293E-03
L BIGSE+0!
CHSITE-02
.6%052E+00

« $S084E-03

LBZATOELL
LI8TSIE-(2
. B3728E+00

. 1C56BE-03
. 43899401
. 32403E-02

JTOIGIE00

=, 49523E-04

=Rl UoE e 20571 E 401

-, J24R7E-08 A iC167E-02

EF5-STRAING | 10«04; 034, .22075E-03
RESULTANTS & - 4487BE+01 ;!?:,2249Js+02
CHI-GTRAINS /)L 20526E-03 *,uf11§786JE-05
COUPLES SSSELIESGL =, BHLBBE(0
15,142 5, TE{L e S =
EFSISTRAIhS —.24299£404 -, 1B919E-04
RE@! TRET —car v 388 s
ouyfsrnnlhb . 789B4E-02
COUPLES . 17854E+01 .5:740=+ov "'
22,358 =45,780 J

EPE-STRAINS -, ZIS3IE-04

RESULTARTS. ., =.33640E+401
CHI-STRAINS | | 34940E-02
COUPLES 1932401

5,042 8,508
EPS-BTRAMS e~ oni5BOZE-04

CRESBLTANTE | &, 10841E+D1
CRI-STRAINS ~ . 2{bS9E-02
COUPLES . 12975E 401

22,358 4.909
EPS-STRAINS  .352B9E-05
RESULTANTS  -,34827E+01
CHI-STRAINS  .ZSB4SE-02
COUPLES 15762E+0}

15,442 - BubeS
EFS-STRAINS . 19204E-04
RESULTANTS  -,34967E+01
CHI-STRAINS  .94875E-03
COUPLES L521B2E+00

271’5-04
.34621:+01
« 1802303

L TI933E+00

#rEZI9TE 04
- 9190801
-, Z2743E-03

« 2641 5E400

- J0902E-03
-, 12B13E+02
-, 11521E-03

BOBOSE+0C

- 16222E-03
- 18565E+0Z
-, 34BSBE-03
-.39522E-01

. 21996E400

60376E-04
25079401

+ 33909E-03

L T3361E-01

. 746 1E=04
. 28022E+01
. SBIAGZ-03
L21410E400

- 17593E-04
= 73077E+00
. S9E2E-03
. 77845E-01

. B4G26E-04
.33111E+0]
. 19859E-02
L4Z965E+00

JA905E-G4
. 259288401

S9E-04
E+{]

HL"

O &w
L]

~Jd Cd

-

-.4B75BE-C4
-, 16878E+01

. Z593BE-(4
LBEIZZE+GD

- §TI3E-GT
-, 33616E400

-, 4B274E-04
- 16710E+(

11394E-04
L 394308400

-.Zb19SE-04
-, §0675E400

93

-.35865E-03
17261E400

. 28353E-0b
.98152E-02

. 9603BE-03
L3IZE4E400

LbE16TE-(5
L22903E400

-, 29860E-01%
-, HEIS6EH00

JB27B5E-00
IBESEEH(G

- E5715E-05
- 228176400

. A3BT9E-CS
L 151B9E+0D

L EBSISE-05
23717E+00



i 1 10.266 22.358 3. 643 o
DIRECTIOK CCSIRES EPS-STRAINS A1S64E-04 -, 17433E-(3 . S0B42E-04

A1 .00 L4) RESULTANTS - 12978E401 - 19217E402 L21119E+01
00 1,00 .00 CHI-BTRAINS JI03B5E-02 -, BALBZE-03 - . GBBYSE-03

-.41 .00 .9 COUPLES JOA149E400 -, 14222E400 12741E400
LI 14.607 15.142 1,137 : :

DIRECTION COSINES EPS-STRAINS  -.66275E-04 . 27999E-03 . 5bbbSE-04

.81 .00 .58 RESULTANTS 21033401 + 30870E+02 +23538E+01

00 1,00 .00 CHI-STRAINS 249GBE-03 -, BSJ00E-03 . 19604E-02

-.58 .00 LB COUPLES - 42138E-02  -.4B10BE+00 JA2812E400

i1 14,607 22,338 1.137 1
DIRECTION COSINES A2219E-04

EPS-GTRAINS . =4 0680F - 33109E-03
81 .00 .58 RESULTANTS & -,BBA4bE ﬂ" A2 L5075TE+00
00 1,00 .00 D) -02  .S117E-03

-.58 00 L8 ¢ ALSTEHCD
1274,

srxpeeseees NORNAL EXIT FROM NAL

AULINENINYINS
RINNIUUNIN Y

-, J5B76E-05
- 12419E400

. 2B783E-05
+§9634E-01

- 27961E-G5
-.56787E-01

94

=, 14074E-05
-.4B7Z3E-01

- S7456E-06
- 19%02E-01

- 67154E-05
=, 23246E+00
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