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APPENDIX As COMPUTER FROGRAH FOR IAMIWATED ‘PIATE AND CYITNDRICAL SHELL ANATYSTS

MALN. LASHE. «FOR COFURTHAN VeSALG621) /KL 23=MAr~T7d 12:40 PAGE 1 '
L 00010 LMPLICLT REALFA(A—HsU~Z) 3 S : : S
i aQo20 REAL TaTTeSs3TsHED ' : ’ - .
i 00030 LOGICAL uLPRr.ELPcu.u&NPRI.aENJCﬂ.J=rn-n.u=uhT v . ‘ B
' . DD0&O COMMON /GAR/ Al9994) : E . e
t . pONSO COMHON ZJUNK /ZHED{I8) »JUKL 400} : ‘ _ : o
[ 00060 COMMUON 7ELPAR/ NPAR(!#I-NuHNP-dHAhJ.N:-IYP-NI.N:-Nd.NQ-N&.HTuT'NEQ : . : _ ) e
: 0na7o COMMON /EM - 7/ ualiz28473} .
: Q0080 COMHON ZOYNZ IDU:(lLl-NDYN'TﬂuFun-IHa=CH
O 00090 COMMDN /TAPES/ Naalold v
i . Q000 . CGHMON ZEXTRAZ NUDtx-NluaNlﬂhv'NTlu-hnuanUHLLeflldlcb!ldl
: 00110 COMHON /307 NBLUCKs NEQi s tatn s 4F s LuaMaNZ L sNAT yNV V.« ANDRM o NFU )
i coi20° COMMON /CTL/ SRAVIELPRYT ¢ ELPCH SEAPRT anzd4PCH s DEFPCHy (WY LGy _ o
A Qo130 ) HINGND s IPLT s NPLUTa o WAL T o JNKAL L0} . . L
! 0Dt40 - COMMON ZoRUuSTF/ GEUST yNoLGEl ) : . : _ ek
! 00150 - - COMMON/SE L S/NRSG s KAPG sNRS 4 IT s DIATE s JFLAS v '
00160 c EEE
} 00370 < . . o
08180 < AR
onion GRENLUNIT= 1 sDEVICE=*OSK® oF ILE=*CCAL e DAT ) , A
: 00200 - OPEN(UNIT= 2.ogv:ce—‘usn'.Flhaﬁihcué.aa!'i- o
P 00210 CPEN{UNLT= 3,0EVICE=005K1 yFILLRCCI3404AT ") , : oo S
. 00220 OPEN{UNIT= % +DEVICE='OSKf sFILE='LLII AT V) - < ;
' 06250 OPEN({UNIT= SyUEVICESPDSA® oFLeC=05805,04T ) =3 S
00240 OPEN(UNLIT= 6sUEVICES"DSK®»FILE=%320040AT) . = -
) 032540 OPENCUNIT= TJDEVICE='*PSKO 4FILE=2LL3740AT ¢) (o] S
' 00260 GPENIUNIT= dsDEVICE='DSKAY o Iot=VCLI34DAT ") S
00270 OPEN(UNIT= 9.DEVICE=IDSK? FILE=9CC0F.0A1 %} .
00280 OPEN{UNIT=1CsDEVICE=FUSK pFILE=YCCI0DAT 2} e

] 00320 © DPEN{UNIT=124DEVICE=YDSKY 4 FILE="TCL220AT #)
an33107 LRPEN{UNIT=104DEVICERY ISR pFILE=*ClClaaunl 1)
00320 DPEN{UNIT=14+0EVICE=SYOSR o FELESICL1GeJAT V)
003390 GPENIUNITS1S DEVICES'USKY W FELE='LCLi5.0AT )}

CRPLOTS=0
2 CALL HE:J:-"RT L{KDYND
H 06380 T dPLAG=0

[»=1=T]

.
RITTRADTED MR 0
Q] AW HTTL TVND

|
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00450 14 ) .
) 804860 N2=N1+06XNSHNP
Qo470 : N3I=N2+NUMNP
00450 N4=NI+NUMNP
o0a90 NS =N&+NUMNP
). 00590 © NLSNSFNUANR
00510 CALL ERRUKRING}
ous29 [ ) .
00540 HEAD (931001} NPAR ) R
] aog;a : oAb LNRPJITJY {ALNLI)sALN2 I vAlNOsALNI s ALND)
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E ! QO0S5HO WRITE (13) {Alllel=nN2inNo) };
© 00590 . €
| 00600 C FOARM ELEBEMENT 5 TLFFNeLSIELS L
[ pgs1e G "
) 00&620 .- C -
| 00630 MBAND=0 _ ' : . b
: 20640 NUKEL=0 _ . . : e
i 00650  C : : O
) 00660 C#%% UATA PORTHULE SAVE ) - L
00670 . : IFLHMUUEX.EQs1) WRITE (NTB8s#¥) NAAR . ‘ _ : . : _ L
03630 - NT1=1 : ‘ : -
00690 IF {HINDND «GEe | «AdD, MOJOEX «Ede 0) NTL=3 , .
1 00700 IF {HINAND «GEs 1 sANDe HUOEA onlds 1) wTi=? . o . i
00710 WRITE (NT1) NPAR . : : S e
00720 NUHEL“NUHEL+NPAH{&} _ . o : : _
00730 KTYPE=NPARIL) 5
1 00740 C b
00750 CALL ELTYPEAHTYPE) -
00760 C -
; gov7ze < i
. 00780 ‘' C A4DD AN ENO-OF-FILE FLAG ON FILS 13 f——
00790 C 3
‘ 00800 - N=—1 o _ :
' . poslo - ‘IF {IPLT «GTw 0) ‘ : ) : S -
' aoazg - XWRITE(13) HMaM . : .
: . 00830 . C |
| 00840 . C . ) L
00850 = C DETERMINE dLOCKS L ZE
00860 - © ,
00870 - C ADDSTF
gosyd - © : . . T
ggggg c : NEQAS(KRTUT = 4¥LL)ZIMOAND + Lo + 1)/2
; co2io & DVER=RIVE THE SYSTEM MATRIX oLOwasdl1zE wITH THE INPUT {NON~ZBRU) D
i c0920 C VALUEe KEQHa ' . _ . ke
00930  C THIS OVER-RADE ENTHY IS TO ALLJx PRUGRAY CHLCKING OF MULTI— . : : .
1 %gggg g SLOCK ALUURITHMS WITH ®HAT wdurd NORMALLY HE ONE oLOCK DATA. I
00960 tFIKEQUsLTaNEUd) NEGDS = KEdo
00970 C . . - :
00%80 C . _ S
. ¢99v0 . STATIC SOLUTION - : - .o E
01000 C . . o :
~ QAD1Q a%d CONT INUE . . o
' Q1020 NEQHI={HTUT = MEGAMD)I/Z{i2¥(MAARIFLL) + L) B : , 3
31030 NEQU2=[MTUT — HBAND - uL*lN&ANJ-dllde*LL + MUAND 4+ 13 : . . -
01040 IF $NEQu]«LTWNEZUB) NEQD=NeQsi . - =
01050 . IF (NeQSZ2.LT«NEuB} NEGQHS=NEQS. . ] ] : o
I 041060 NALUCK = (NEO=1)/NEQS +1 . =
01070 If (NEudewl eMEQ) NERLSNEUY : C . - S
01080 IFLIPLY y0eu)ud TO bYSD : _ : S
) 010906 N1 UT =2 0 NUMNP+ Ne Qs NBLULK#LL ) o
] orivo TF{MTOT s ul JHTUT}GU TO 790 . - -
01110 _ wRITEL6:2020 JNTOT - - : e
glizn MUuLX=1 - : : . . -
) a113e 695 NTUTSLRNUMNP+REUdENBLOLKELC+ L _ - . ¢
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DO CORUOCOeOCNo0OoOR000CooboRORORO0000n0R0CcONOOLDeEa008D -
CENENP LU OCONT DA ~OLE~D
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HEL »FOR FUKTHAN Va3A(021) /Ki  Z2o-Ma¥=73 12348 PAuE 1-2.

lFlHTDT.uT-NTUT)Gu 19 740
WRITE( Lo 2030 )NTOT

MODEX=1

Gu .70 750

. 790 IF (NEGQS qGﬁ 2) 60 TO 7w2

IF {NEQ «LTas 3) GO Tu 792
WRITE (622010) NEQH.
NEUD=2
NBLUCK=(3=Q-1)/NEud + 1
HUDEX=1

LONT INUE

INPUT NudDAL LDAJS

NSE=NEQU*NBLUOCK

N2=NL+6XNUNNP

N3I=N2FLLENSI

N4=NI+NSH -

CALL ERRORIN4)

WRITE 101401) N:Q.HaAthNLQbuNﬁLuCA

CALL  INL{AUNLY yACNZ) g ALND )y NUMNP ¢NCO0 s VSt otls NOL OEK )

CHELK FUR uuatsrnaiNEu DEGREES OF FREZUDN

Na=NZ2+NEQ

CALL LH:LK(&(NIJv&(N:)rNCQtNUMELuNELTf9)

F L RAM TULT AL ST ! F< NE o 5

" NERu=2¥NEUH- .
N2=N1+NEQd¥MHAND : C ,
NI=N2+NEQG *b : : . .
N4=NI+4¥LL

NNZ=NL+NEZ I HBAND

NN3I=NNZ+NEZS¥Le

NN#“NNS+4*LL

LALL AOJbII" (!\tNlJo&(NN‘.) AIN“JJQAI,*IN*I-!nNlJrlr.l.oNtﬂ.h\-tht...Ju.a.aﬁluo\N
XD:ANUR“-NVVJ

16 CLNTINUE
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HALIN. FORTRAN VeoAluZlj 7K1 2-Mary~7T4d 12348
i700 CALL 5SduEQ
1710 IF L aMNDT. GEOST)Y GU TQ ,
1720 WRITE (6,000} NUMEL:NBLGEU
1730 [# : ’
1740 c
1750 £ )
1760 [ L
1770 90 GO 70 5 _
170 C . . : .
1790 291 FURHAT (38HMIE Q U A T I PARAMETERSy /7
1800 A 34n  TOTAL NUMEER DF EQJRTIONb : =9ibHa
1310 X /34 SANOWIOTH =elbae
1820 X /341 NUMBER UF EﬂUATlUNS I A diHlK =415,
1830 X /341 NJUMBER OF BLDCK . =el5}
1840 203 FORMAT {1lH1.31H0 V E K A L L T L X E L b Go /7
01850 X HXaIOHANIDAL POINT INPU = FBe22 /
0i 860 A SXeJIELEMNT STIFFNESS FORKAT FON —| FSed 7
01870 X SASIOHNDOOAL LOAD [NPUT =e FBe2 /
01880 A SXpd0HTOTAL STIFFNESS FOHMATIAN =s FBe2 7
01890 A SX.J0ASTATIC ANALYSIS =y FBel 7
01900 R SX3IAELGENVALUE EXTRALTIUN =y Fdec 7/
a1%10 Y 5X¢39HSTRUCTURE PLUATTING =y F3a2 /
01920 X oAy a0HFURCED RESPONSE ANALYSIS =s Fdee /
01830 X B8Xs3VUHRESPONSE SPECLTRUHM ANALYSIS =e Fdee /¢
a1944 % BXy3AASTEP~BY~STEP LNTEGRATION - = FBad /
¢1950 - X 5%y A0FREQUENCY RESPONSE ANALYSIS =s F8o02 1/
01960 . x SXIJOHTUTAL SOLUTIUN TIME =y FBed ri
01970 {4 ’
01980 [+
01990 c
naoono 1001 FORMAT (14f3) -
02010 3990 FURMAT (*#aTuTAL NUMoER OF ELEMENRTS "'-lﬁ.fo
2020 -t NUMHER JUF ELEMENTS wIl¥H GZOMolRiw STIFENESSS"y1h)
02530 2010 FUFLH.NT (0% WARNING *¥t¥ THE AVAILAGLE oAk CUOMMONT (MTLT) [ob,
02049 AV Tdl SMALLY #/9' COHPUTED NOs OF EQUATLINS PER BLOCK=%4110,/4
02050 %4 PROWEED I THE DATA CHECK MOOE wITH NEGQD=z*'}
02060 BO20 FOHHNAT (S o%xk FATAL ERROR #%% AVALLAGLE CURE 1o TOO SMALL?
02070 1y" FUR PLOTTLNG, REQUIRED MTOT="',.110/
02080 27 CONTIMUE  IN THE UVATA CHELK ADAE?)
D209D EDJD FURMAT("0*#% FATAL ERRUR #+% AVAILABLL CORE 1S LNAJAQUATE!
ggig% IE' RECQUIREDS MTUT= 'lllU/'CﬂNTlHUL IN TAZ JATA CRECK MUDEY)}
ND

COMHON BLUCKS .

/GaR/(+aTng)

] /JUNK/{#&&&I . :
"HED JUK 22
ZELPARY {4+ 30) ) ) ’

i HPAH +0 NUMNP +io ApAND L7 NELFY2 #o0 Nl +21
N2 s N3 23 LL3 24 No *2Zi MTOT +26
NEG “«27
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: r . _ L
. ouqg - w0
ZOYN/ {420 ) o L
iDus +{ NoYWN - +L3 THAPCH +1i4 TrSPLD  +lo o
)  /TAPES/ (46) ' L
“'NaQ “#0 - )
ZEXTRAZ{+36) > . : ‘ -
- MODEX 40 NTB - +1 N1OSY  +2 NT1D +3 KEQS 4 S
Lo NUHEL  +5 T C 46 5 +az o
' SOL/{413) . o ' T
- MBLOCK ~ +0 NEQH +1 Lb v NE ‘o . LuuM ‘4 : T
' NEIG +5 NAD +o Hvv +7 ANURA  #16 - NFO . +ie e
ZCTLZL420) ' : : ' , .
GRAY +0 ELPRT +2 ELPCH 43 GENPRT  +4 LENPCH 5 ) P
' “DEFPGCH ~ +6 INVCG  +7 AINBND  +10 IPLT  +11 NPLDTS #12 A
; CNPLT +13 JNKK *14 ;T
* /GEOSTE/{+2) L .
) GEQST  +0 NELGEU #1 g
1 /SELS/L+7) _ 0
: NRSC +0 KAPG. +1 NRS +2 iT +3 DUATE L L3 e e
o) JFLAG  _+ob, i
‘» SUBPHOGRAMS CALLED ) l;*.
i ADDSTF  SULEQ  HEDPRT ELTYPE CHECK  ERRui L
INPUTS  INL i : ‘ B
‘ CSCALARS AND ARKA¥S { "&® NU CXPLICIT DEFINITIUN — "4 NOT ReFORENCED: ) :
L . : :
b N2 1 #NTOT 2 XSF N 3 *NN3 4 .
*NE2B -5 MR u NNG 7 N30 10 «50060 11
#NEQB2 12 #NT Y 13 ¥KUYN 14 SATYRZ 1w ¥NEGB1 lo :
) *1 17 27T ‘ b
TEMPURARIES ‘
i " .00000 421 SQO001 B2 sa0QU2 42s CSUIUI S Heh Q0004 425 e
" MAIN. L Hu ERRURS OCfcLIEL )
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ADDSTF.  LASHEL ol OR FURTRAN VoSAluZl) /Ki  24=-MAY -Td Lei3s PALE L
E v pzrzo SUBRLUTINE ADDSTE (naBsSTRITMASS s NUMEL s NBLUCKyNEZBall s HBAND s ANGIHM » ™
© 02530 LNVV] o v _ ‘
E 021480 L . . ‘ ‘ i
. 02150  BHPLICIT HEAL*3({A-HeU=L) : . , , S
1 .- p2ie0 | + LOGICAL =LPRTELPCHsGENPRT s GENPLH WIEFPLH .
S 02170 REAL PCT . B
g2180 ¢ : . A
] 02190 . C CALLED DY = HAIN S o
i ¥ 02200 C o J
s “525“ . € FURMS GLUHAL EGUILIcRIUM EGUATIUNS EN diUCKS
i 02220 C e
; gaasa DIHENSION A{NECS sMAAND Y ¢ BINEZDs L ) o STHI{A sL L) p THASSINEZL )
! ; 2240 ¢ . . .
i 02250 . CUMHUN ZDYN/  NTNUT 3ALFASDT su ETANFH o NGM s AT » NOYHN : : - . e
02260 COMMON ZEM/ LRDJNDsLMI63) s 1PADs S512031) . oy
~ Q2876 - COMMON JEXTRA/S MODEXNTH . i - , . .
j 02280 COMMON 7CTL/ GRAVELPRT + ELPCH GENPRT » SENPCHs DeFPCH :

. QZase C . _ : N S
| - 02300 - NEUH=NE23/2 . : ‘ ok
L : 02310 K=HNE GB+ L ‘ : o
x ' 02220 A=NOLULR, o -
: 02330 MU=DSART(X) =S
: S 02340 MB=NB/2+1 o ’
[ © 02330 , NEBO=HB¥NE2d o ~

} 02380 MA=1 812 -
| 02370 NDEGE >
; 02380 NVV=0 =) -
i 02390 ANDRN=0 120 o
; ) 02400 AMIN=1.0040 L vg
{ 02410 ANAX=—AMEN o
02420 < NSHIFT=0 . : -
. 02430 - NNZTRH=0 E: Q2
P 2440 "REWIND 3 ba &
. 024580 CREMIND &
92400 REWIND 9 |7 -
02470 _ - : , :
) 02480 ' « T READ . BLEMENT LJAY MULTIPLIERS . .
02450 . L T - . g i
02500 WRITE (by<4000)
: © Q2510 DU 50 L=1lsbLLl
) . 02520 READ {5,1002) (STHUL oL} o I=0e 4} .
02550 . 50 WRLATE [022002) Le{STRE{LsL)sl=lan]}
ggggg.- " IE(MODEXsEUC) wHITE (343} STR
) 02560 . ¢ FUR A STEP-BY=5TEP ANALYSIS [NOYNacUed) REAU THE SULUTIUN "
02570 © C CUNTHUL waRDe THE TIME STEP (D1) AND THE JAMPING COcSEFICIENTS .
02583 C TALFAZUETA} ARE REQUIKED ¢0R THE ASSEMIY OF THE EFFECTIVE A
c2590 & SYSTEM STIFFNESS HATRLA IN THLI3 ROUTINE. -
7 02600
03610 - JEINDYNaNE«3) GU TU o0&
c2n2d L _
V2630 KEAL {(Sel0us) NENaNoMyNATsNTyNUTsoTsALFAsULTA m
} 02640 WRITE (BaZ004) NFNshoMsNAT oNT sNUT puid o ALFA, ST A
. 02650 LEINAT «EQs0) NAT = 1 : -
02660 . TR LNUTeEQeV) NOT = 1 -
} C2470 CIECUTeuTas ledl=12) GU TU bb
I
y 4 - .
(S
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ADDSTF

oz268a0
02690
02700
02710
1 02720
o2730
02740
02750
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" LASHEL « FDR FLRTHAN VeS5A(621) /nl | 2a=MAV-7& 12306

CwRITE (693000)
sTap

- COMPUTE. INTEGRAT IUN COEFFICIENTS FUR ASSEMOLY UF EFFECTIVE

55

65

100

- CUNTIN

SYSTEM STIFFNES> (STEP-uY~STEP ANALYSIS ONLY )

TETA = l.%00

DTL - = TETA¥DY

BY2 = OTi*%2

AD = (GeDO+3+u0TALFAFITE I/ LDT 24300 F0ETAFUTL)

LF(MGUEXsEQel ) RETUHN

FORM EQUAT LGNS EN sLICAS { 2 buLlKa AT A TIME)

DD 1000 M=LlsNBLGGK 22

DU 130 I=l+NE20
Dil 100 J=1.MBAND

A(leJ)=0400
READI3){ (BLIsL ) » I=LaNEQB) sl=Ls1L) o{ THASSLL ) o I=2 sNEQH)
IF [MeEQeNOLDCK) GO TO 210
&( BLEsL ) s [=KReNE2D ) 38a=19i-LJ o (TMASS (1) sd=KoNE28)
E

REMIHQ 7

REWIND &

NA=T

BUNE=NUM?

LF {MMaNZal) @d TO 120
Na=2

. NUMEZNUMEL

L20

-NUM7 =0

DO TOOD N=1sNUNE
REAU(NA) LRUSNI s (LHLI) +I=1¢NI} 2 (SS{L}i=i»LHD)

. BSHF T=ND#{NO+1 )/ 2+4%0D

134

Clae

1.4

IQJ
1358
1oir
J ¥its)

D 160 [5=1shD

LEN=1-LM{]I}

LiSLNLLY~NSHIFT

IF (1lalEs0eORefIsuToelNEZn) WO TO 160
IMS5=I+MSHFT

THASSCIT)I=TMASS(1L)+ hbllﬂb)

o0 148 L—l-LL

DU 130 J=149

l'\K-NU*(“IJfl ) F2END¥ELI~1])

U(lluL}=d{lloL}+hblI+nhl*bTR(J'L3
DO 150 J=1shb

JISLHL S ELHN :

IF(Ja) 15044904132

IF (J=L} k491344134

KK [~1)6ND=L 8L i—1)/2+J
Gu T4 146

KK={ J=l)eNO~Jr{ =1 b/t
Alllyda)=Aatlisdd) + IBINK)
CulT INJUE -

LONT INUE .
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1
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ADDSTF LASHEL «FOR FURTHAN VveSAaln2l) /KE 2a~HAaYr—-To leszs PALL 1-¢ b
' i
03240 C . : : . L“ .
gagsg E- OETERMINE LF STIFFNLYS IS TG Be PLACED JN TAPC 7 @’"-L
326 :
035270 IF (HH-uT-lI G TO 700 ’ i

b pz280 DO 200 [=14D b

T 03250 LI=LKH(L) -NuHIbT : ;
03300 1F(11on.NEdﬁl&NDrlleEnNtBﬁ) GO TO 212 P
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. TEMPURAHIES :

»AGDLG 103
CHECK. ~ L Su ZHnblrd JETECTED )

b —— - e




L¢s

ELTYPE LASHE oF Ore

FURTRAN veDAl0ZL) /K1 2a~uar—-7o : t2:38
06060 . SunLsudTiHE LLTYPEIMATYPE)
06070 IAPLICIT HEAL*F3(A=Ha[I—L}
06080 [ % . R :
06090 c : .
06100 c CALLED bY MAINsSTRESS .
co110 [ ..
06120 IF L{MTYPE~13} T0 13
06130 C IF {TATTPE —14) 70 13
056140 S 11l mnrlITn (6231003 MTIYPE
06150 Gd TL 930 .
[ 1-¥ §:1e4 C .
06170 [ ) .
06180 [ KoL TIFLE LAYeRED LYLIMOERICAL SHebL
CH19C 15 LAl tAYSHL
06200 P00  RETURN
06210 € R .
05220 L10J FURMAT (TOELEMENT »1%s% IS5 NUT IHPLEHAENTED YET!)
05230 END : .

SUDPROGRAMS CALLED
LAYSHL '

SCALAHS ANOD ARFIAYS 1 "% NU EAPLICIT DEFINITIUN = %4" nNuoT hiFERENGED )

*HTYPE 1

TEMPORARIES

«A001o 13 _

ELTYPE | NO ZRHGR> UETECTED 3
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. ERROR  LASHEL.FLR FURTRAN Va5A(621) /81 ci=dar=7¢ 12i38 . PAue 1
06240 . suunuurtwn ERRUER (M)
06250 COMADN ZELPAR/ NPAR(LS) 4 NUMNP.MbANDpNnLIYPahl'NgoNé.N4-N4.MTurgmha
06260 IF (N »GTs MTOT) GO TO 103

06276 WR1IE (652000) N :

06280

ETURN
-0629C 100 deTE (62010} NoMTOT

06306 STUP ' '
06310 2000 ' FORMAT {'OR-QUIRED SLANK COMMON FGR THIS s?hP—'.l?l

06320 . 2010 FORHAT {'0%¥EkFATAL hRHUH#&#':I-

06430 - A% REGUIRED .BLANK COMMOW =%,11Ge/s

Codsl SX$ AVAILAGLE HLANK CUMMIN=?511C)

06353 - END

COMMON BLUCKS _ .

_IELPAR/L+3JJ : C . '

NP AR CNUMNP | tlo MgAND  #17 - NELTY? +20 NL - - +21
EQ +%§ N4 +23 - N4 +24 N3 25 NTOT  +26

N S+ : _ S . . .

SUBPAGGRAMS  CALLEQO

.

- SCALARG. ANJ. AHRAYS wen N0 EXPLICIT. OBFINITION - B4 NUY ReFERENLED )

N 1
TEMPCRARIES

.AOUID 435 .
ERRUH l n0 :RRORb BETECTED )

AIFTVOD W0Od 40
ST EDVd TYNIDIIO

N7t
- LT

AR .Y
AL

At Kk et e s AT 2 LAy i Fin g i, =
b o o i S ¢ G el d e s
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HEDPRT LABHoL +FOR FURTRAN vedplo2l) /Rl A3=AnY =7 0 12540 PALE 1 -
P [ 06360 : SUBROJTINE MEDPRTIKUYN) : : o : : LT N
: . C6370 : 1P 1C LT REAL¥3LA=1140—2) ‘ . , e .
; V6380 REAL £4 DAYTIMJOATE oo ) : : ) : ) . .
X . 06390 . REAL #4 TySeSGRAVIHLY : . . o . - S .
! 06400 © : : . ‘ _ S T
[ 06410 c CALLED BY MALN
0 e642c € ) - : :
! 06430 COMMON FuAR/ A(9993) _ . -
‘ 06440 LUGLCAL nLPHI.hLPLﬂ.a:ﬂHRI.unNPLH.uzFP.d.udbsl S . . : .
; 056450 LOAMON 700Nk 7HeD{ 1o) s JUR{A00} : : .
: 06460 CUMMLH /cLPAR/ NPARI14) » NUANFABANIsNec T TP sl Na.w:;N#.Na.dTuT;H:Q ‘ ) - _ L
i Co47C . COMHAN /CH /s ultG(2303) ) : : a
L 064480 COMAUN Z2YNS Iﬂu:(ll}uNJYN:TﬂDHLH.InaDun o . ) : ' RN
i 06490 CUKMON /TAPLS/ NQQGlo) . : . . v e
i oas0) COMHON FEXTHAS HﬂD:K-NTusNLUSV.NTIO.REda|MUHtLle121-31143 . : : Lo e
r QuSio COMMON /Z50L7 NBLOCK s NEQBaLLaNFy IDUMsnE 1G o NAD o NV s ANURMs NFO : Ce l&
i i Ne520 CGMAGN Z/iTw/ GRAVuELPRTI&LPCHBECNPHTUQEYFuH’UEFPCHQI“TLG' o ' . : ).
! 06530 1 © HINBNOo IPLT #NPLOTS sRPLT - : . : o=
i 06540 COMMON ZGEOQaTF/ GEJST oNELGE0 : . : :
! DL55C COMMON/SELS/NRSC e RAPGINRS: IIDUMS DDATEL2)
= 056560 COMMON/FURRAT/NA B
; 06570 LUMALON ZOAYTINZ DAYTHMIS) T
: c6sap DEIMCNSIOR LPRTIS)
= 06530 C . : . -
‘ } gggog C PROUGRAM CAPACITY CUNTROLLED a¥ THe FULodwlng TWD STATEMENTS aee o . - . . A
1 L ' ‘ : = : s
y 06620 HTOT= 9996 o
! 06630 ¢ . |
' Ge&e40 a2 REWIND |
06650 REWIND 2
- B66LY REW D 3 =
06670 RLwiIND 4 2
l 06630 REwinge 7
06640 Hewing 9 v : : '
06700 RLWIND 12 _ . _ —_
) ObT1C HERIND fJd . .
] - 0aT20 Re.kiND 14
UETI0 : NTE = 8 »
Co740 KewliND NTo
L7500 NTL10= 10
} - 0BTHO - fewlng NTLQ . : . o - ) .
06770 : MNELGEU=0 . : , ) _ G pe
Gu780 Nl=L o :
f6790 - . . e . . o
} -ggagg v P RUGWRAHR CaONTRJIL O AT A ' ) ) o o
. 8 c . o :
c620 HE.AQ (o5 100eENI= 9‘:’0} ﬂLD.NUMNP.NELT‘I’I"!LA—-NF;NJYN:HDD:X'NAU' : )
© Qualo i KEQH s NMLOSY 3 LPRT 1 (AT C |HlN5NU91PL1 +RRIC s GRAV ’ ) L
) 6840 NASRUMNE i . S X
tLase IF LNUMMNPeEJe0) SGU TU 940 : ) . : ] : o N
06860 IF (GRAV «Elle VsUU) GRAY=350 .40
06870 ELPRY SIPRT(2)} #»GEs 1 o
} JegssY ELPurt =1PATIS) oBUe 2 :
CeBI0 GENPRT=IPHTLS) «GEa 1 _ “
© Qo900 LENPLH=LPRT{4) oEus 2 : s
; . dn9lo DEFPLH=IPRT(S) «EQe 2 : : : ) : . Lﬁ
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HEDPRIT

06920

ae23a0
to¥an
Lo%50
06560
QLa7o
ecaap
06550
07000
£7010
G7020
Q7030
G7I%0
c7T050

LASHE. »FGAR

C
c
[
i
c
c
c
[
C

cxe

FURTRAM VeBALOZ11 JRI  23-HAY-T4

IF (MUUEX ¢ GTw} HOOEA = 1
#witlTe. BLLCKLEYTER HEAUDLNG FUR THE REx PRUSLoHK
WRITE (6520001 o

WRITE. (652001}
WRITE {6:3501

"LET THE CURRENT DATE ANJ TiHn

CALL DATE

SuRAV—SYnLinRAVJ

%RITE (0L,200] H:asNUMHP:NcLTYPILLrNFaNJTN
®RITE {Hy2Ul) HEDEXnNAUnKQQB;NLU:V.:uRdV
WRITE {62210} HTOT

IF(XEQustLTesl) KEQE = 99999

IF TNUYHaNE=Q) L=l

ld
%

IF{LI.+GEL1) GO TD j31]
BRITE ([0e300}
STOP
DATA PURTHOLE 3AYL
IF{HCOEX+sEQe L]
wRITE (NT3} chaNbANPvﬂbLTYPc?L-HF!HJYN

AF [HINAND «GTe 01 SRITE {6¢3d
1F [IPLY «0Tw 1) WRITE (6,380

IFIIPLT-LTtOIﬂRITh(szQBJ

KJIYH = IRBSIHDYN} +1
GECS T=+FALSE

T1F (KDVN-LE:&) HET UK

990

ROYH=ERDYN~13
GLOST=TRUE

sRITE (0,360}

IF [Ku¥YH JLEs 9) RETUHRM
%RITC (03310} HoYM
LUNT INUE
1FlHPLdT=,uT-UlaTUP

-REwIND
®RITE (J} L aMF shuYlsNEUS ﬁiﬁ.U:NDl.uLﬂ.s ﬂd.ﬂ:’-& ’NUHNP

100
200

HWHAMMARHRNRNN

201

3

5108
FORMAT {1HA¢=/191333I1.Jl:a!a’FLO.DI
FOHMAT $1HOs3UX e 18BA%s /s

SgHIL U & T R L 1 HFEF ORHJEAT L 0O HNe 77
271 NUHSER OF HNooal. POINTS =z Rk / Xy
2FH HUMRER OF CLEMENT TYRLS. = 1d / 2K,
27H NUMPER 1 LOAD LASES =y k3 7 4%,
2TH NHUMUER uF FREQUEMLIES = L5 /7 %Xs
2FH ANALYSIS COUDE [NJIYH) = kD /7 42X,
lona LdeOy STATILS . ’ S Xy
26H clels HODAL EXTRALTIUNS FAR 1,3
25+ Etdedr FURCEW HLSPONOE. £ Xy
21 EdsSs ARESPUNSE SPECTHUMS S 4K
2dh CUs4 s OIRECT INTEGRATIUMNS - / 44y
edid Edens FREIUVENLY REIPUNSL)
FUKHAT (4%, B
a1 SuLuTlCn AU0E [MdotX) =9 Iz /S 44X,

T 12330

AXe
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HEJP#ET LASHELFOR FURTRAN V«5A(02l) #nl 23—MAY = o 123 a8 PALE L~g
C7a3C X 19H EUeQy EXECUTIUNS /4 4R
074490 X 20H EQels WATA, LHELK, 7 GAhs
07530 X 19H HUMBER UF 5Ud¢PAL;| 7 8 Xs
07510 X 27H LTERAT1ION VELTORS lNAJ) =y 15 /7 &Xs
g73529 A 27H EQUATLIONS PER dLidc =y Lo/ §Xp
7530 X ZTH TAPELG SAVE FLAG (NIObV) =y I8 / 4X»
07543 X 27H GRAVITATIOGNAL CONSTANT =y wlded)
. 07550 210 FURMAT (SXe*TOTAL BLANK COMMUN (MIOT}=t, Ib) .
J 37560, 300 FORMAT (/7 3dH %% ERRURA. (AT _LEAST O LUAY CADE 135 RBQUIRCDI 3
07570 510 FURMAT (/7 33H #% ERRUR. ~ ANALYSILS Chue [NOYN = 1549H) 15 8A2. 1}
07358¢% 250 FORMAT {//238X YUSC VERS Il QLY 44 134T0t ) S
0v55 D 360 FURMAT (*OGEUMETRIC STIFFNEsS JPTION 13 SEING USEDE)
07620 370 FORMAT {POBANDWIDTH MINIMIZATION 15 RnthbInU'l
70l J80 FUHMAT [*CSTRUCTURE PLITTINw i3 HeadeiSTEOY) - \
07620 390 FORMAT{®DRESTART. UF STRUCTJURE PLUYTINJ REQUESTEDY )
£7630 2000~FURMAT (P1%y/»
t %;ggﬂ ) thkn SS;?SSSSSb AAAAAAAAAA PPPPPPPPPPRP 417Xy
! C E4 TS
er7660 xlaXs'aSSSSSSSSSSS AAAAARALAAAA PPPPPRPPPPPPPY 417X
Q76790 ES . vy YV e/ '
Pr&EE0 X15Xs155 55 ni CAA PP PP e17Xs
C7T690, X ¥ vv WY Vs,
arzaoue ALDBX1%SS AA AA P PP 1 TXy
o771Q X . Vv Y g/, :
b 07720 XISX-'SSS AA AA vp PR 317X,
07730 A VY vy 1o/ )
077a0 xlhx:' 555555585, AAAAAAARAAAA PBRPPPPPREPPY ;17X
07750 ) X vV vy )
. 07760 ADOLAFQRHAT {
azr7vo ‘ X1 555555555 AAAAAAAAAAAA PPPAPPREPPP T3517X,
7753 X . LA A Y9/
7730 AKIbX:' 535 An : AA P 1+17X»
07800 : vV Vv ¢ 4/ . .
G7alu Klbh.' ) 55 AA AA PP kLT Xy
crazg X L'A'AAY LY
07833 &lSK-'Sﬁ 55 AA AA e 1 317Xs
¢ 07840 VAAY AT : .
n7850 thX,'bsssSS 55558 AA AA PP 4 31TXs
C7860 A v 19/
orarvo X15X.' SahbSSbhh AR AA B "slTXa
3 azr8so *}
£786¢ 2 0 dean (//:45K!Dﬁ4 )
c7900 END
}
COHNGN BLUUKS
AGARZ L +4704n)
H A - +0
FJUNKZ{ +D4 )
HED +d JUK +22
) JELPARS (+3 - : .
NPAR + NUMN®? tio MALAND 17 NELTYP  +20 Ni +21
M2 B T M3 23 Na L o+as B a2t MTUT +26
N +27
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HEDPRT LASHE. .FOR FOGRTRAN Ve3Alo2l) /Rl ca-dAr=74 S 12338 PAGE 1-3 ,
. ) _ -
F ZERS(+12022) . : ‘
P aaq "+ C : . o
: ZDYN/L+20) o . : ] - ——
; IDUS +0 NOYN +13 FHORCH +14 THSPCH  +16 _ : : e
| /mpas;uu: S _ o _ o , - -
! : , _ . _ _
* /Exmuuaaz : o S
! MOVEX NTB +} NLOSY +a NTi0 - k2 KELD - *4 . o ]
NUHEL s ¥ +b s e v : . -
750L/8+13) ; . v . ) ' Co
NHLOCKR  +0 tvisdd *1 Lo 2 NE +3 1Jus 3 : . L L
I NEIG +5 NAD +0 HYY 7 ANURSA 10 NFQ 12 , - _ =
sCTL/CH1a) ' ' ' ‘ : o
Co - GRAY +0 ELPRT  +2 SLpCH +3 GENPRT 44 LENPCH  +3 %E{% f-
‘~ DEFPCH 45 INTCG. 47 HINEBND +10 IPLT +11 NBLOTS +12 o po
NPLT . g G2 .
‘ /Gauer/uaJ : - ‘2 .
‘ “GEDST . 40 NELWED  +1 8 &
" /SELS/L4+6) . _ = ! S
NRSC +0 KAPG 1 NRS 4 110U4 3 DOATE 44 O v
; .
gi‘;uam\r/ t+1} [ = SR
PBAYTIN/ (15 ' %
L DAYTH +0
—
SUBPROGRAMS LALLED <
, 1ABS. DATE SNGL « )
t  SCALARS AND ARRAYS { “%% NO £XPLICLT OEFINITIUN — “%% NUT ReFERENCED )
: | SGRAY IPRT 2 . #KOYN T . , :
| TEMPORARIES e o - ' - o
1. .AODLE 032 : , ' .
HEDRHT [ NU ERRURS DETECTED ) ' ’ ’
I} o N
] T .
! S
1 _ Ll
- .
£ .
G-

. . Ly M b e e 2 D
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iNG LASHEL « FOR FOATHAN VeBA{621) /RI - 23=MAY-T9 12336 ., PauL 1 s
07910 T SUDROUTISE INLULD eBsTMASS o NUMND JNEUS 953 1Lt Nt ulK) o . - . :
07920 -~ THPLICIT REAL®S{A-M.0~-L} _ : . . . S
07930 € . - ‘ : .
g;ggg E CALLED BY MAIN . _ _ _ - )
g?gag c LHPUT NOUAL LOADS (STATIC a3LUTION} UR Nid&. #mASSHES (JYNAMILICY - ' : o A
737 T : : . . : : : . : : . . S
07980 - DIMENSION IOINUMNPIo) »3IRSB.LL) s THASS INSB) '
; . 07981 . COMADN ZUNILID/ FEXIG9) $FRY LS9 FFZLI99)
07950 CONSON 7 JUNR/ r{B)Y .
18000 : CIMAOH FEXTRAZ MUDEX :
i 0BO1a . COMHTA/CTL/SRAY e
! 08020 C - . B
i O0HOJCG L HEAU THE Lo ARRAY FRUM FLLE 3 _ ;
i .0BO&4Y0 € o ' s _ L
. D80S0 IF {MODEX .kQe 1) GO TO 105 . : : pooce=
? N - 08060 REWIND 8 . - : - : 3
: . oBavo0 - - SHEAD [8) I : . . ‘ o , . _ I -
! 08080 ' : . : - S . -
08692 - C ZeRO TrE MATRIGES A
! - - 08100 - : .
; QBL10 OO0 LO0 N=1,N5S3 ' : . : '
' - OB120C THASSIN}=0,.DD0 ' : . : _ . ' S
[ 08130 D0 100 K=lalb . : -
g 08L40 100 a{NyR)=0.0D3
; . 08150 ¢ : - : _ - N
galﬁa g READ THE CARDS (TERMINATE WHEN THE Nude HNUMBELR=0)
8170 . : . . . .
' GHI80 ~° 105 arlTe (Gaed0d) oo - SR
08181 119 READ (5510003 RN = e G
cB1Y1 L=1 = i
08156 RL1)=FFALN) v G2 AN
3 08193 RL2)=FFY(N} ' o E o
oBi9a KI3I=FFZIN} )
od1%a R{al=0.D0 e =
0819 #{5)=0,D0 ] o i
} 08197 #{t)=0,d0 . 0 oo
08200 1F (N «LEe 0} GU TO 140 erd
08210 IF{L +3T 4206 TJ 114 - i L
DH220 DA Ll I=lab ] ten
) 03240 113 IF{R(IJeTeOnd20IH{1)=-RII L/ UKAY =
08240 . IF{R{2)eEUalad0D IR{LI=r11]}
. . pBasQ . - 12 (REd) »cQe0eun0IR[a)=HLL) :2 vt —
/) 08200 11 CONTINUE . w
) . QE2T0 WHITE (0s2010) Nl v
. DBABO IF {1 enTe L) &0 TO 430 i
08290 IF (N swTe NUMNP) GL Td 210 =
0B 300 IF (MUGDEX «EG. L} GU TO 110
H c8310 DJ Li€ I=len , | .
08320 1EU=10LN, 1) : -
08330 - IF (1O oLke O) wu TO L3I0
08340 1F (L etEs U) 85U 1D 129 \
t 08350 - BLLEQsLI=RI1) L —
08360 GO Td 130
08370 - 120 THASHLIEal=iki1)
08360 130 CONT INUE R : . . e
: i
'~ SR r
i
. 3
o\




r{* VAR S ICO R SR S AR BPUS TUNCU N RN SRS AT S IS S MO T B IR WS S TS SR VNN N s S ST T SONE SO S S
i . ‘
L ) i s g
-
. }
v _ﬂ_;"_!_‘.
1 : . o : R . ) ) B
i THL . LASHEL «» il FURTRAN VedA(oa2l} /Ki FPREFES B - 14308 PAuE 1-1 s
b pa3eo - G0 TS 113 .
: uUB400: G . = . . : , : : _ o "
0H410 [ WHITE THE LuoAD AND HASS MATRILES wnN Flez o : e o . ;
. " PB420 : - . - ) . . .
b . 08430 140 IF {MOUEX «EUs L} RETURN T o - :
08440 . REWIND 3 : - . : } . ) L - -
08450 : DJ 159 Nﬂ"laNBLULK . : - e
DB460 ) Nl=NERD®* {NE—-13+1' : : : A . L T T
1 08470 o ne=NiQB¢No . . . Lo ) . : . b i
oB480 sRITE (3) L(B{NsL)sN=HNLsN2)prt=EoLL) s { THASSIRIsN=NLsNZ} . ’ ! ) ’ : o
08490 150 CunT INUE . : B hd
} . baso0 : HETuUik : . : .
. . 08510 v . e
085240 C ERKROR HANDLLING <
08530 - C : o
08540 . 20u wRITE (6.4000) Lokl U
08550 MUDE X=1}
08560 ) GUy TG 110 )
08870 210 WRITE {6»3010) NeNUNNP
08580 . HMODEX= R
085390 Gt. TG L10
aB600 < C -
08&10 1000 FURHMAT (133 o~
paazo 4000 FORHAT ("IN O 2 AL L.OAOD S (h T A T 1 ¢y R 1y :
na63o X'M A 5 S ES (D YN AH I CIVris/s ’
., 98640 X3X 3 NODE?Y 3%, tLUAD? ! X . T
T 08650 legx.'x-Axls*,gx.'v-axzb-.gx.-z-axxo-J.l.' NUHBER T 13X+ "CASE? ,
. v+ 06560 X3(10Xs*FORCE! )2 (5K s "HUHENT ¢ } 5/ s 1X) .
o -OHB6TO 2010 FURMAT {2(3X 914} 311F0ELS:e5) . N
: 03680 3000 FORMAT ('0#**FATAL ERRUR¥¥$ LUOAD NJUMOEA? o110 e? 15 GREATER?S oo
08690 ’ X3THAN THE MAXIMUM® 311079 CUATINJE 1N JATA LHECK HUDET) ‘ :
o8roo 3010 FORMAT (7"0%+%kxFATAL ERRDR¥¥* NOOE NUAnnﬂ'clJD. .15 UREATER",. ) : :
' 0B7LI0 AP TraN THE HAXIHUK NUHdEH OF NJIDES+* silde? ~unTlMdb IN DATAYs . . SR
: 08ar2o X* CHECK HUDEY) . o .
% 08730 ENG -
[ ) -
' CONMUN uLOCKS .
; JUNILODA #14502) ) ’ ) ’ ) ’ : ’ )
' FFX : +0 FFY +a7le FFZ +T033 . S S ) i
ZHAURKZ L £54) g ‘ o _ R
R +0 . , : T
] FERATRAZL+1) . .
MUDE % +0 : - . ) .
sCYLAL+2) ’ . i . T
GRAY +0 E . ‘
- 1 . . . i
- SUBPHUGURAMS wLALLED . i ; P
i -
l\.__’- X _
iy . .
I~ b
. e
o
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[H LASHEL JFUR FURTRAN VaoAloZ1) /&L 23-HAY =70 12338 Pave 1-=£
P4 - o '
; SLALAKS ANO ARRAYS. L "7 LU eXPLICLT DEFIMLITIUN — %24 HUT HeFEHohNCEY L
|- .
3 sLL PO ANEGo £ shd 3 Al 4 . ANDLOLK &
i . M o 5 I S FNUHNP 10 ] - 11 1 12
; »50007 13  «50006 14 «5d00% 15 +500u4 16 #ii50 17
\ 450003 20 « 50002 21 50061 22 «S0390 23 - a1e007 24
| 450006 25 « 13005 26 «10004 27 .10003 40 % - al
! . 10002 32 « 13901 3. «1 35 . LOVDD 2Y THASS b
*IEQ 47 srz 4C
TEHPURARIES '
. «A00L0 17 .
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. SR RS TN SUOUOUS S IS R N B U S e ST U SR I - e [/ &2 o
e
fte
e INPUTJ - LASHELWFUR FURTRAN Venalazi) /K1 23~Ma¥—7T4 12338 Pabe i s
08740 SOBROJTINE INPUTJ (1DsxeYelsT) y Lg
08750 INPLICIT REAL¥S{A-Hsa~Z]) e
U760 L CALLED BY MaIN .
08770 - COMMuN ZEXTRAZ MOB:K;NTd-JFlLL!l4D . 5
06780 COHMON ZELPARS NPAR(I&)sNdMHPsH&ANd-NzLTYPpNIuNEsNB-NG-NﬁoMIGT:@:u BN
08790 DIHENSION X{NUMNP) » ¥ {NUKNP } » Z(NUBNR ) » IO NUMNPs 619 TENUHNRS 3 IPRCI3) » e
GEBOO 2 3 H(QJ|A{9),L11(9}:L14{91sLlJ(sAqul(ancad{gi-Cdutglshéll T
08810 % 9} 4C32{9) 2L33(9] 1b44LY) «B4509) s8308{v) sB55(9) sE11L9)EL2 -
CBH20 A s}aLlatH}-bailgloﬁaatsi-:d&li)abBl(Qi-E3£(9)|E34(9}.u&4(9]au4a[v A
08830 A 39 GS El:uaatgi-HS{Ql.RA(Q.:Jsﬂﬂ(h.al-ﬁﬂiﬁ-blnE&(ﬁiSla N
08Ea0 X LlS- : *
0BESO0 . C : - b
23860 . € . o :
1 08373 . Cm——= SPECIAL NODL CARS. FLAGS . "
: 0888 o y - S : o .. o
08890 L IT = COORDINATE SYSTEW TYPE {CC 1, ANY NODE CARD) o
. 03900 - € . EQw s CAATESIAN | R S o
& 03910 . C .. EitaLs CYLINORICAL ®ITH GLENERATION LM CARTESIAN -
aaggo c - EQeDs CYLINDRICAL w»3¥r GENERATION 1IN CYLINDRICAL —
48930 C ‘ S Cs
03950 C CIPR = PrINT SUPHRESSIJy. FLAL  (GL G CARD FOR RUDE § UNLYS s
38950 . C i "EQ. s NURMAL PRINT LNG -
08960 L Edehs SUPPRESS SECONJS PRINTVING UF NUDAL ARRA? VATA ‘
08970 © C EteBs SUPPRESS PHINTLNG OF Io-ARRAY g
085680 . € EdsCa BOTH #A% ANO *d4 [
0A990- | L .
09000 € ‘ §
3 09010 DATA LPREZ1d 31HA it el HCe 1HD/ -
' 09026 © o . [
: 09030 Ik = LPRGEL)
i 63040 NUNE=NPAR{ 2)
. 05050 NUMC=NPAR L3) .
: QI0HQ ’ I NUNF X=NPAR(S) B
2970 ¢ READ THILANESS ANU ELASTIL PRUPEHTLua JF THE Lﬁ?EkSg TH:N A0 THE. L
05030 € TRANSFURMATION o b
09090 € : ' ' —
CY100 WRITLL6s5) : . . N
9110 D0 Ld0 L=1sNUML : b
0G[20 READ(oe0) A(Llud(LlaulL(Ll-Ll4£LJoLla(L)aLda{L)rL&dlLJcLad(Ll- _—
: 09130 I3 BG#[L):E»S(Ll-daa(LI ‘ £
t J9140 Celii)=CleiL :
; 09180 CJI(L‘1=£1;:!I|..) S
‘ 03160 Cazil)=Cas{c) k-
2 09170 B54{L)=883(L} .
= 0g§30 C X
8 G190 DU 9n L1=k.5 L
w200 B3 Su J=l.58 8 . -
09216 " RA{l¢J}=0.00 :
09220 RBLIsJ}=0ei20 Wl
A 09240 RCLI»)=0.00 ;-
"f 092430 wiledl=dabdu f o
ow250 95 Eg(lyJ}=0.00 £
: €920 Cileld=eliin) =
o S 09270 Lile22=C22(L) i
0 . 09280 tLilasd=t1lo(L} |
: ~, 09390 L2y 1)=0dl{L) o
PO ]
! -
{ T
3 %
5ok
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LASHEL «FOR

e300

DDA TRTDOCAAARACRA
eI R T In D e e

ze2)=C22[L )
s J)=CLAEL. 3
21)=C314-)
:23=C32{L)}
»33=C3300)
»423=HA4 L)
e ) =d80{Ld
a2 &) -554“.-’

II-RAIA

el ainialeiataiad. b wi N
DQNNSWh» g b

FURTRAN VebdAloZl) /KL’

2a=8AY~Td

G3
.
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R ey et s T S N st S s [ wwwes = r ~ s S —
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N
IHPUTS LASHEA.;FB:’-Q. ) 'EﬂR‘Ir‘#ﬁ'ﬂ N’b:’n&luﬁl) VLS LIMAY=TE 12340 PANE £ ™
CD94AT0 . DYBED M.s -.-s!l.-u&a.:r.d,sAlL i
094890 ' RA(-B:&?-DLG.S[I-!LJ) .
pus50Q RALFASI=D5INLALLTY -
oS 10 Ra{Da4)=~RAL H25) .
3 D9520 RJ;IS 15]"I¢A£4nk} .
09530 0 96 I=1:5 e e e
i 09540 Dn 56 J=14 -
09550 DO 6 K515
} ousen 96 HC{laJ}=HCL I:Jlfﬂﬁlln-‘riJ#CiKsJ} B
ogs7Tn ; RB{1s11=RALLs1] M
E 09580 Roflse)=RALLs2)
09590 Rofllo3)==RA{ L1231/ 2
‘ 05600 RulZs1)=HALL+2] ,
ogs10 i Rof{Zsl2}=RAL1s1) " :
£96243 Rpf[Zs3) —HAtl:&J/.Ea
PY530 REB1A 21 }=RALL 33}
0IE40 ‘RB{Sa22)=-RAl 11-:!)
£ghs0 REL32s31=RA[(3232 ;-
§ 09660 RB{N 4 I=RA{4 25} -
, 09670 Ris(%sS)=~RA[433] o i
¢ pI650 Ru{SaS)=tALG+5}
i 9650 RELS+S)=HAL4 24} ]
{ co7oR L0 97 I=1so oy
! ay7rio . DG 27 a1 95 :
‘ 09720 : DD 97 K= L
! Q9730 4y 'EELI :J]-—cl:.(la.ﬂ +RL{1’F‘-}*HB£K gJ) L
09720 . EFLILI=EE(L b
¢ 09750 EI2LL)=EEL 1:2) -
* 99760 E13(c)=EE(1+3)
9770 E2LIL)I=EELEs 1) -
po7ED L2l LI=EE{2,2)
09750 S22l )=EELE, 3) i
09800 E3LILISEES3+1) i 2
3 981D Es2lLicEcl{ss2) 3
! 098240 E3S(ei=ELl323)
b 098230 GESLL)SERLS 943 =
' 05840 635LLY=EELS25) b
‘ 09850 . GS4LLI=EE(5, 41 :
098610 C L GOBLLI=EC(SeD
Q93870 100 :tRITEI’.fn?J:.’r!{L) ’I‘JILLJ aniail.):i:l.ﬂ l: H:.)»btdtl.}aEthL) Lol h.,' B
09880 LE3zL1L ) sE 3{1.. ’u-ifiﬂ-)-u‘§5(l—1 e (L) 26591 Y ’ i L
awaae HS{13=1(} N,y
CoO9UY UKLl mUHLﬂ ;
Quaio IF LHUAL »E0e 23 Gl.l TU 1 ll
a 09923 01 101 L=gsliUNL
£9930 ti=i—1
09340 103 MSIL} -1'12:1!.11 #H{L} _ . . . A,
L1 ih T LLE  REWIMND 15 4
] GRYED _sfun-.u:n Leerfe ) cu.»;:.}sr.uu.J .:;x.au_i .u:z.ﬂ:.!-:;.:lﬂ.hx:aa;:.) selal . ;
Ccw97T0 A LJ:EJI&:.!;I:&!(L}:!:E!.:HJ el YewdS{rdutSa (L) suShiL )} al..—l- R
} G580 EY hJ‘ﬂL ] [
L9590 4 . ; :
3 106985 i _r-u-,AJ 143k .mum. LUUI’DIN.&!E‘..J G 1ST LAY AMD Iricss oENLRAIE Iac =
t6ao1v € Pu.tm’ Wi THE TuP uf- 15T LAYER . ShEre
106t L A [
1ou20 DU 200 H=1 K :..___;J- ;
b, Sp e
__i'.._' . ;
i i
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-
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CINPUTY  LASHEwFOR FORTHAN Venalozzl) /&I . 23-Ma¥=7b.- - 12338  PAGE 2-1

v 10041 TO}=0eD0 -

10022 200 REA u (523000 I-K(Ile{IJ.a!lJ
133@3 300 FORMATUI323F7e4) .
1 2 .
' igggg E ‘ HEAQ NUDAL PUINIS DEvREh UF FREEAUS xo v ASSUMING THEY ARE FRCE
©1074C DU 1GH I=1aNUMNP
. I6750 DO 104 J=1e6
10760 106 10{Isd)=0 .
" 16761 < =
-12;7a : E READ ANY FIXED NUDE ‘NUMOER AN axn&cr:uq
10771 .

t 10850 IF ‘NUN!FJ( +EQa ﬂ) B T3 ld..i *
10860 DU 195 E=)sNUNFA
10870 193 ReEAD {94108) Nr([D(NeJicJ-laS)

10880 108 WRITE {56:2000}
: 10890 WRITE (602003}
10900 WRITE (6:20013
10910 ¢ .
10920 T . DU 107 N=1a:KUNMNP
. iggig ud197 WRITE{H32002) Np {10 1) al=1+5) sR{Is¥Y (NI » ZLN)
10950 . GENERATE THE NudbER OF £QUATLON AND RESEFINE LD
10951 c FUR A SIMGLE LAYEHR PRODLEM
) §gg§§ E FOR HULTI-LAYER THE PRODGRA# SHJULD of CHANGED
3 -
..11000 NEQ=0 . . o0
11001 NUMNL=NUMNP-1 . = 9

) pio0e DU_oC N=1sNUNNLs2 . =
11003 NE=NEL v G2
11004 oo o) E

‘ © 11005 lFlIDlNoJ)-l! H2eb3eb3 o)

' 1100& 52  NEQ=REQFL = P
11007 10(NsJISNEQ ol
11008 - G0 T0 &1 o
11009 - 63  ID[Nedi=n Cj*d

: 11010 Gl CONRT ENUE ) o
11020 DO b4 J=lsi. : Fen! .
11021 IF1Ivinlsd)=~1) &bstbibg . Eq t i
11022 o5  NEG=NEGQ+L - . St

i ‘11023 IoINLaJ)=hel tavﬂ
11024 ull T 6 ) w
11025 Py L0 iNLs)=0 '
11026 o4 CUNT INUE . .

! 11630 . LFLLIO{N3)=1) a?,bu.bo :

- 11831 .67 - NEO=NEUt+l
11032 ILIN s3I TNEQ.
11033 IDLNLs3)=NEY :

] 11034 GO TG b0 . _ e
11035 . oa 13(Ned)= : ; -

11036 CIOUNLsS)=0
11046 o CONTLNUE

) 11470 w
}{:gg < PRINT MASFER INODEX. ARRAY

‘ 311500 : Lh G IPKR Qs 1PRC{I) «URLPR «20¢ IPRLLA}) GU FO 79
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Lﬁ"ﬂ e SR G SN S S S LU SIS SN SRS RN ey S s (R vitctse B wes S A S E e R Sk S M S
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F oo
' 1 . . ) . . . : - .
' INPUTY  LASHEL aFOR FURTRAN VedAloal) /Kl 23=-MAY—~TH . 12338 PAGE 2-2 L
B 11510 : -wu:re :u,aooqi e CIUIN Ll I=1 a5} a NS 1 s NUMNP 3 L
11520 .78  CONT INUE SR
11530 . IF{MLOEX+EQe? GO T 74 L
11540  C&¥x * DATA PORTHDLE SAVE . T
11550 WRITE {NTa) [{ID(NsLl,i= z.aa.n-;.uuuuPa :
11560 WRETE {NT8) {X{N}sN=1gHUHND T
11570 WRITCINTB} {v:u:.n-x.nunwps o
E £1580 SRITE (NTa} {Z(N)sh=iNJHNP) RN
: 1590 : RRITE (NTB) UT{N)sN=LaNJHNP) - -
f 11600 - ENDFILE NTH - PR
E 11610 - © = . L
' L1620 REWLNG 2 . o
11630 KRITE (21 lo i
1le40  « . : ;
11650 : RETURN T
; {1560 c e
i 11670 74 CUNTINUE AR
! 11680 REWIHD 8 e
: 11690 ' WRITE (8} 1V e
i 11700 ¢ -
i 11710 RETURN
11720 <C ' .
11730 5 FORMAT(//191ECASTIC PROPERTIES) S
11740 6 FUOKNAT{FSa1sF3el 39 te0) ‘i
P 11750 7 FORMAV(13si%sF4alsdXs13F9.0) :
i 11760 10 FURMAT(l30351) S
¢ 11770 LGOU FORMATIAL 3101Al sF10eLsF1043¢Fi0als15sF10a1) .
! 11780 2000 FORMAT {//23HINUDAL POINT INPUT OATA } .
3 11790 2001 FORMAT {SHONOOE 34 24dBOUMUDARY CUNDITLIJUN Coucd 31 L
: 11sop 2JHNUDAL POINT CUURDRINATES / ¥YH NUMBER 24 IHX ¢x LY 4% IHZ da :
‘ 11810 X ZHXK X 2n¥YY SX £HZZ12X ldX 12X 1dY deX 1HL 42X IHT )
‘ 11820 anoa FORMATIIS615,3F13s0) .
Ph 11830 2003 FOHHAT (A721H GENERATED NOUAL JATA)
i 11840 2004 FORMAT 1//17HIEQUATIUN Nuuuenb/
' L1850 K 35H N A Y AX YY Zz /47150
' 11860 END .
COMMON HLUGKS
! /EHTNA/(+201
; HUPEX ¢ NTa +1 CIFILL 2
ZELPAR/ {430}
NPAR 0 NUHNP +ia - MUAND +17 NELTY?  +20 N1 21
N2 +2J N3 23 Nw 24 No 29 MTuT +Jo
NEQ a7 ' :
SUBPHRUGRAMS CALLED
DLPSe USINe B
? T
o :
A SN

v g =S
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a1 ot il Sk et AR hhar v ad i A mia A e it Dk & B s b T



.

L

+

iNPUTJ  LASHEL»FOR
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s N oz R s YO o SRR v SR v SR v S s S s RO s B ;EE;EQ .vﬁtzﬁgv: s I

FURTRAN VaSALOZ21) /KL . 23-HAY—{a

SLALARS ANJ ARRAYS L oven NU BEXPLICIT DEFINLTIUN - Hgs NAT . REFEHENLED )

«S0020 )
g22 27
«50034 T6
+50032 145

H

E2a- aes
c21 . 374
“» S0006 443
+50004 533
« 50002 663
#§UHE

= 10007
« 1005
« 10003
45

C
«S0025"
.56023 15

TEMPORARLES

B et ot et gt g o ]
PRI R T
OFNrOliEr

i

7
5
2
Q
T
7
1

«A001B lB2b

« Q0000

1627

«ID0L2
ENUMNL
k33
a30931
*I9PR
EtyS
Ela
a3z

. e
vu
cc

.
e
) (=
CCLOo0ODo O
CThNOT o= O

INPUTJ { NU ERRORS OETECTED ) .

RT3
‘100

T 427

PUORPUD G

«J0001

24

147
237

(TR Sl L L
=13
=1
LY
L

417

FaXDe e Ms LEUN Lue

1157 . ¥

-
W
o
171

-

1630

12238 PAuL 2-3

+10010 26 . . . S . ’
T rs-} ) . .

15 1ia :

«5ul30 1T7e

£31 262 _ _

4 373 } e L o

250007 442 S -

a4 g 511 ' - . .

EY o041

Ll -1-¥¢ .
c22 1017

«+500t4 illo

«50012 1184

«50010 1161 . .

» 10001 1lz207 - '

FNUMEX 1290
RA ]
«S0025 1500

RITTVOD MO0 40"

ST IOV TYNIOO
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T‘”_a E::g;_ s = &= r— 3 {3 = [ f""?- A T S _g{"“ﬁ_ T L NS D A T'f?- [_
-
»
Li_
L
i -
. ) . ) .o o - . _——
MAINe “LASHEL «FOR FURTRAN VeHA(L21) /K1 BImMAY =Tt 12338 PHLe | oo
LIHTO S3JEROUT ING "LAYSHL -
.. 31880 THPLICIT ReEAL*¥S{A~H Q=21 . .
11890 . C :
- . 11800 [ CALL3 AYSHLSTRSEL. —
' . 11910 ¢ CALLED BY ELTYPE :
11920 ¢ s ; g
11930 COMMON 7GAR/ . ALYSYD) [ i
11940 COMHON FELPAR/ NFAR{IAl:NUHNP:HHAHD.NELI?F«NIaNd-N3:N¢aﬂ5-HTUTsNEu
. 11950 CGHHGN /JUNKR/ LTaLHsLs IPAD5Tu[20)sNBsNTa NGNS 1M1 :
1 11860 LGHMON ZEXTRAZ HODEX sNT3 sNLOSV sNT10 .
i 11970 c - k""
1 ‘11980 Nl=1 N
] ~ 11999 LFLNPAR(L) Qe C) GU TO 500 (e
; 12000 Hé=nNi +O¥NUMKNP : . ?4;
' - 312010 N3=N2+NUMNP U
. 112020 N4=NI+HUNNP Sl
: 120630 NS=NG+NINNE ..
: ‘12040 N&=IH5+NUHRP -
‘ 12050 NZ =N6+NPARL 33 o
! . 12060 NB. =NT+NPAR(3)
: 12070 NI =NB4+NPAR{3) ——
! 12080 NlU=NI+NPARL 3) )
‘ 12090 HH=N10+NPARL3}
P 12100 CALL  eRROR{HH) L
' 12110 ' - _ - T
}gigg c CALL AYSHLAA(NL)sA{N2)sACHA) s AL N4 3o NUMNP)
12140 RETURN : N —
! 12150
12160 500 WRITE (6,2002} o
; 12170 NUNE=NPAR(2) [ v
| 121890 ol 800 MM=lsNU :
b 12190 . CALr,  STRSC th(nl;,atusl.nzu.OJ -
! 12200 wRiTE La.aoax e
12210 DU 800 L=LTsL S
12220 CALL  3TRSC (A(Nl]-AlNdl-NEQ.ll
} 12230 ) WRITE {644002) MMoLlaSlu{ll sS1GLZ JrSIu‘danlu(‘QJ 1S 1GILY)sSILlu)s =
12240 R . 5lGL7T)s516G(8) 5E6i{g) | T
12250 C¥s» . STRESS PURTHULE :
2260 . IFINIOSYEQaiL] .
1 12270 xuilTE (NTLD) uu.L.51a:11.515141.aluté:.axulaz.axu(bj.bau(ul. e
12280 T TSI1GL7)35E6(0) sSLul9) B
12290 ‘833 CuNT INUE : ;
1230 : RETURN b
) 13319 o m—
: 12320 2001 FLHRHMAT (/) )
14330 200¢ FURMAT (*1S HE L L EL EAE NT _ 3T REDDE SIe//,
12340 X 4 ELEMENY LBAD - FXxXi1 Fxxe Fryi Fyvar, . f e
' 12350 A FXY FXY2 FYZli FYzz FXZ*} ,
12360 3002 FURMAT :¢1u.9F12.51
12370 END i
’ .
COMMUN dLUCKRD -
| ZGARZ (470 30) :
-~
v.
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LAYSHL LASHELWFOR © FURTRAN. veuA{nal} /ZKi 2I=UAY T O © 1248 PAuc 1-{
A sn o

JELPAR/ (+30) ‘ : . : ,

HPAR +0 - NUHNP . ¥16 | MBANG #17 “NELTYP 42U . N +21
N2 . #22 .. N3 423 N4 24 - NS 25 | MTOY +29
NEG . +27 ' C

/. JUNK/ (461) v - :

LT +0 O L +2 LPAD t3_ . 516 4
N6 +54 N7 #5587 . HNE 456 Ny 457  NLD . 46D
JEXTRAZ(+&} ' ‘ ' . '

MODEX -~ +D S ONTE 41 N10SY  ¥2 NT1D +4

SUBPROGRAHS GCALLED

AYSHL  ERROR.  STRSC N ' . . L
SCALARS AND ATRAYS { "#% NO EXPLECLT UEFINITLUN = »X* NOT HEFERENCED }

#MM R +50001 2 $50000 3 #NUHE 3

TEMPLRARIES : .

 »ADO16 55 s GOQUD So »UDO01 57 »Q0JIZ B -00R03 51

LAYSHL £ NO ERHOHS DETECTED )

7 SR IR ST SRS, o chah e dhat
e e IR

TR T RE g WALy L 3

Pl e g

L SRS : - )
- : t e e T A
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CAYSHL

12380

- 12390
12400

1241¢C

- 12420 .
12430

12449

‘12450
“lB&60

12461
12470

12480

E~NCUS BN=SO
occneoccan

d it N S N O

e N N IR
<
=

4
(=3
Q

3

LéSH:L.FUR_ FURTRAN v.satba;l-fux _2a=HAY =74 . 12%4B  PAGE L

SUDRUUTth ATSHLL LD 4, ?anNUMN?J
THPLICLT WEAL¥Y{A-iHal1~2Z) :
LEOGICAL hLPRT:ELPLH.uENPRTsuENPLHtJ:rPuH

G
[ CALLS CALBAN
E CALLED 8Y LﬂYSHL
b . .
; DIHtNSION H(NUHNP]oY(NUHNP)lAENUﬁNPJIIJ‘NUMNPUQIn
X (95 :QV(QQB)001(99915F2(999}|£11191sELd(Ql
A =£2(9)aEdot9)=h31I91a=3kisl1555(91-Gk¢(glsb4 (91 subdi9)y
X ELF(9) sE2L{9) sG55 [ %) s TLLOU) sril D) snSLY) :
CUMMUN ZUNILOU/FFXIY09) s FEYL Y95 ) o FFLL323) = o o B
LOMMON /ELPARZ NPAREL4A) s NNNNisHDAND s RELTYP N1y NdiNJ.NQan:HTDT!NEd.
COMHUON ZEM/LHAL24)sNDsNSeS12% 9241 2P 82564 ) aAN{243oSTILLe28) 2 TT (12 24)
COMManN: /JUN&/hHUL[#-Q)ollqurKlsIZ.JE.Kd:L-“anlsJ-KtKZ:Xl.Yd,Yl. .
X DXsDY2DXY o DY A UX2 2 MLU WRI vH2 cR32 R4 s R51H6 s RT yRESRIHIU
% ﬂlN!HﬂKaNDIFsHTYP-HTYPEBRDLIZlHinTluf&:TdnT# T2sTH
LOUDHMON AeXTRA/ MODEX NTY
COMMON ZCTL/ GRAV’nLPRr1ELPLHQUE“PRT]uRHPCHoULFPLHi
c I IwWICusMINBND IPLT
' N2=NI+oxNURNE
NI=N2+NUHNP
_ HA=N 3+ NUKNP
e NS=N&+NUMNP
E. CORTRUL [NFORMATION AND HENBER DATA
: NTYFh NPAR(L}
IF {MTYPE  «EQe 14) GuU TO AOOL
AREAD L542002) R .
2302 FORMAT (F13e3)
2901 NUHE=NBPARLIZ)
NUML=NPAR{3)
- WRITE {692000) NUNE:NUML R
L VI .
e REAJ THE THLCKNESS AND :LA:*EL PROP:RT! 5 FRUN TAPE 13
s
O REwW : : )
READ[I&I((H(L)-HS L)yhll(L}'tldlL}-hlJ(L)g:dl(L }+EZ2(L) 2E23EL),
A H j’ sES2{L I 2E331L) 6 0634{L) yuud{L) 608 (L) s0LSS(L) ) 1=k o
C*** ﬂ#Tﬁ PURTﬂULE S5AVE '
{HAOUEA Qs 1) . )
KNRITE(NI&)“H(L}UHS‘L) Lll‘L)lﬁl“L)lﬁlé(LJohdlKL)paadlL’|E£J
A (LYo BESLIL) o332 0l )sCad (i) o344 LL I »GaS{L Y 2 GDALL) suSHIL)
S JfL-llNUHL) ;
.
5- ELLMLNT LAY MULTIPLIERS
READ (5y1003) EMUL
. WRITE (£02003) cMUL
Cxas  DATA PURTHULE SAVE

LF {MUUEX«EQW L]}
KHKITE [NTo} EMUL .
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- 900
- 100
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£02

103
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iub
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KRITE (o42009)

ELEMENT AnD LOAD INFURMATIUN

DG 300 l 1 s NUHNP
a0

o7

Gkl
[
Lad
e
Lo
il
Q
L ]
o

0
A2 {Spiv05) Hu[lletKl-LnMLDoML

1F (ML ofQe 0) O TU 1io

READ (5:1006) QKIllJaQY(IlloQX(JI

QALL2YsLYLIZFsUX[d2

dd(li);FLtl&)oﬂAlJI
0110251035108 MCD:

H R
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16280 SL10. 1J!”dT*JYId&.*{'(b#J(L)+b34(L)J/RaflL“alLl+h3d(Ll)/2:3*H!LJ - : : an
16290 A —DXRIKEEZS(L)ET2/ 12 : : g
1 15300 acao.1nj-avsav/as.*(luas(u1+nae(L1)/a.+tuaaxLJwubeiuijiuasantui-ux . L
I 10310 % FIXP(ER2IL)IXT24GES(LINTL/RGI /12 L Eo.
% 16320 b(10plal'UY#JY/#B.$L&£J(L}+&3£IL)J*H(Llrdx*JKtuSﬁ(L}#Il/Rﬁ/lda . B
' 16330 ) —DX¥INELZ2{LIET2/12a Co ) o
;) 16340 :uu.xm-suu.xa) b
: 1350 5{t0417)S5(10s14) - : » : e
| 16300 ¢ 5{10s183=5{10415) : . : :
i '1 16370 . Slll-ll)naXY*EGQ[Ll@Ra/ld.*hdé{L)*TJ/DYk/d.
.'t\
6 : -
R




1
: AYSHL - LASHEL oFOr FORTRAN v.&a(bax!-lnl 23-MAY ~T 8 - 2338 PauZ i-7 -
16380 5&ll-3£)u0x13(u441L1+ub%(L)!!RQ/&G-#(:&:(L)+h4££L33$TaluYAI&. . : ) . ;
163490 5!11o!3l—-DY*JY*b##(L)#R&/12.*JP$U3#JX$(zBJ(hl+Ead[Lll#Tg/d#. ] ) . : . - - i
164C0 5!11-14)—Dvarao44lLJ#adlla.—oxt3x¢Luk:LL:fbsulLl~(=a:lL)+=:a(L)) : : . -~
. 16%10 x *JPET2) /2% : L
' 16420 5111.153:&1#4%#tﬁubcul+6541L)+JP$CCAJ(ule&aalu))#Télfce. . : (A . ’ ‘
164530 S5[11:36)=5{Lt1sd . - . b
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16600  SL13:18)=253{13:15)"
i 16610 5114114)—JP$Dth&22£L}*Ti14§n+JYX$G¢¢(Ll&H!/ﬂ--(bnﬁlLl+h5$iLl)
16620 & BHIL )/ D e ¥ ICHG55{LI*T i/ 8.7DY . . o
! 16630 St14nla)“JP#DK?#:22£L]8Ti195.+£u&b(L)f FYSERBEI. IV F AL PR NIE ST S . ) . ) B aend
16640 A BT1/te 7D¥E _ S . : T ¢
16650 Siie216)=5(13¢84) - B : o : S L.
16660 S134:217)=5{1%:+14} . . : ’ ’ o . : o . A
16670 5(14:10)1=5{14y15} i
. 166890 S(lnn15l—JP#DXY#EZ&!Ll#?1(&3«4655(L3¢Ti/8.lﬂ¥x ]
. 16690 S{1561b)=5(13,15)}™ | -
’ 16700 SL1527)=5{14+15}
16710 S(15418}=503:5:15} 3
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PO 250 L=1»%

PlEsL =000
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00 400 L=1s2

LHILI=ID(12sL)
LE{L+2)=1D{Llal )

LKL #4 )=ID{KLsl)
LM{LtE)=ID(I20L)
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IF [ELPCH) &RITE EllndDOQi(SI(L-KJ-K-InND)
BHITE (6+2010){SVILeK)sK=1cND) "
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X . ¢ NUMHER DOF DIFFe LAYERS=Y41354+7»
X . P RADIUS=? g1 3.3) '
aGDJ FuHﬁATL///&aﬂ ELEMENT LUOAD MULT IPLISRS 7/ cdaslHAs L14Xs1HUa1AXsiHC
‘ X L4XsloD /60 K—DIRDQFIOnII o Y -QIH'WF Jek/ tha l“lev#FlOni/
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7 o
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APPENDIX C

) N .

Analysis of Axisymmetric Laminated Cylinders

l Under Axisymmetric Load
The strain energy expression for axisymmetric deformations of a
5 laminated cylindrical shell which has orthotropic layers with principal
E material axes which coincide with the longitudinal and circumferential
cylinder directions is given by Eqs. (2.4) and (2.12) as
1R : i
3 d,+ 7+ h, du d.++h
1 . t=m g s n el Db e s L2,
1=1 0
2 B du, du. iy s di"":?hi) (d 1+1) 1+
dx dx R
du, du 2 1+d /a
1w ™ 1+1 1 w 1+l
R iRt than I Tam
ddiel
3 1 3720 Y1y dw. 2
' _‘ where the material properties and thicknesse~ are assured to be constant
:. within each layer.
e The first variation of U can now be obtained with integratiom by

=

parts as
:3 - &
] ou Zﬂll i I-I{Ell 3 1+ J'—-——) E- +
i=1
d +1h du, 2
¢ T 1 B¢ <
E o R di+%hi du, 4 1.1 w
T— ‘&'x_*" & +—_R_’ & !t 3Rawiua ¢t 263
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| e | S el | ey | 8

1 . x=L,
i Gl BN -
g 4 x=0
1 2 o
=h, d"u d +=h, d"u
e 2 LRI W o Tl

clx2

d +=
il S

0 11 3 R de 6 R

d, += h
dw 1 i 2 i 1+1 i
dx+ 44 1+ ) (

hi :I.

l’2

-

1 + 3=
7 dx) }Gui +

|

1 2 3 2
d, +3h, du, 4 d;+70; vy
Sl e e
R dxz 3 R dx 2

=(1+

i 1
d,+<h, u, _=-u
_i.Lj.-.)(_iil__i..p&—‘:-)}au +

R i

du du
3 dmy 141
=+ —22) 1 Jew) dx] (c2)

The Euler equations for the cylinder are then

2

h h2u2 Ellh

Lo+ L 1,1 2 1 dw
11“1[3“’“417.)*2'clx +6(1+2R) clx2]"' X e
e P Y, dw
6p,(1+52) 2L s +£5) =0 (C3a)
1 2 3. .2
N 1, taoby duy g dyt by diug,
E (@1+ ) +=(1+ ) ]
1% % R =% "2 =
i N PN dw det by, zhn P e Y dw
+2 TE G‘M(l'r = hN =0 (C3b)
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1
== "% M

1 2

d, +=h, d'u
L% Y% 1 g £ e
(Lr—mr 2 ' = (Byp By *ELB) &

1
b ARy Lo

1-1
(1) == (

-G

b T o § -
44

=)
hi-]. dx

1

d, + =h u, .=-u

i g T8 BigeT - &
b 7 i B, *

i = 2' 3' seeyp N (C3c)
1
d, + hi

32 dzw i w Hd:l.ﬂ./R
s Ry 7S

dx i

) =0

N ¢ i
zZ s h, (1+

1
W e T B
4% R 2812 % ) T

1
4 +3
R

h du
Loy o
= }=0 (C3d)

o L s
12 R

i 1
- [G“‘ 1+ ; W 23

and the boundary conditions at x = 0, L are

> 3

ok 5 hld_u du
2 2 g |

N
1 =k i Ly 2
i R ee'wal”

or u prescribed (C4a)

% 3
de+3hy duy dy *Z 0y
e e S 0L

N 1
EuhN [6 1+

or uc.. prescribed

L e o e R s T ——




3
d 1301

(+-2t gt

1
d, +=h, du
i o o2 f AL
(1+ ] —= Euh1(1+-——) =

+3 @0 n
or u, prescribed, 1 = 2, 3, ..., N (Cée)

N d + -h
i 1.+1 e -
iZ GM 1+ T ) (————— 1 + -dx ) or w prescribed (C4d)

A solution can be readily obtained for a single layer edge-loaded
shell for which the pertinent equations are

G
——"'“'2 ul + (1+ -E%
E,.h

11

a?
) 111

2y

3(1"' 2R

R -(1+

G
i,L112 4 R 1
) +F IFE2 R (F + DI G

(C5a)

< o e o A R S RN M T TR
BB s i 50 L g - v ’_;..;_‘-_’,_-: AT




-...‘ — m - - -

T b
Guh(l"'zn’u BEjpg I (L+3
du
$h, 1. n, %5
+ 06, (1+33) =3B, 3! &
e
The Lo B, 0%
=16, (1+5p) +3BL 1l & = O

Let the solution for Uys Uy and w be expressed as

Ax/h
u1 - Uie

w3 = We

Then the substitution of Eqs. (C6) into Eqs. (C5) yields

(C5e)

(C6a)

(Céb)

(Céc)




B e
TR e [

-—----

G G E G =2l ) e
1h,%4 1h, 4,2, % 1B2n, %4 10
(1+ )l - (1+ 2R)311 (1+2a)(6l + E.ll) [2 811 R + 811 (1+2R)]A Ul 0
G G E G
1,02 T 10 % 1%2n 0 %R an
arllyh2 4 8y 1o, 302 o 1h,u g oi2h  geabn ot {o}
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from which the chsracteristic equation for A is given by
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The coefficients Ul and Uz are given in terms of W for each value of

by the expressions
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11 wi 2"1“1 2 R 3R 311
E E..G
112 ., h/h, .2 _ 12 44 h lh
+63 (1+R)RIK1 2—23(14'23)} (C8a)
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21 1 I 12 h lh 1 A ;2
Koy ™ === ({3 (1+53)(1+5P=——1 A
23 Wi 2?«113:l 6 11R 2R 3%!11 i
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-2-423 B2 (c8b)
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Leia bR L 3 cobadahisl 2
& 2R Eu 12 R 6'R i
isl; 2, 3, 4 : (C8¢c)
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Since the solutions of Eq. (C7b) can be expressed as
i (c9)
ﬁ the displacements may be expressed as
W= cosh \. =+ A, sinh A\, =+ cosh A\, =+ B, sinh A, = :
& 1 5T % 1h 25 +5, 2h
= p3 X
u; = k(A sinh A, + A, cosh Al:) +ky, (B sinh A, T
: Sy x '
lj + B, cosh 7\2 h (Cl0a)
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Consider a cyl:l.ndar.of length L which is equally loaded at each
edge by radial shearing forces. Then the radial deformation is sym—
metrical about the center of the cylinder length so that the coeffi-
cients Az and B2 may be set equal to zero. The boundary conditions at
x =t L/2 to be satisfied by the remaining coefficients are

d du E
1 1hysl o3 Thoath 30w
3L+ +3(1+33) dx+2EuR 0 (Clla)
d du E
X b P L Sh. "9 193w
sl t 3L+ ) dx+ZEnR 0 (Cl1b)
e L

It should be noted, however, that only one of the first two equations
need be satisfied since the sum of the two is automatically satisfied
by the solution given. By manipulation, an alternate equation to be
satisfied is given by

+t+z®i S uz-ul)-vi% -0 (C114)

The equations for the determination of Al and Bl are then
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Al--{e-,,i—:- B2+ 14242 163 luxi}é‘%' ‘:22“ (Cl3a)
L
E cosh A\, &
12 ,h.2 h 17
B, = Hgs (° + (14} B2 3—}3 - (CL3b)
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® = (A, sinh A, 7= cosh Ay 5= = A, sinsh L, 2= cosh A, =)
121: 278 " 2 27h 17
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Stresses at top and bottom of the shell wall can now be obtained

from:
g -—1-3'-[(: A ) coshk +(|<
xt * ~h 11 znn | 12%2

#2220 g

cosh A
5y B

x .
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%94 gy + Bs Ay) A cosh A i3 i |
f;a
+ 5, Kyo 2) B, cosh A, l i=1], 2 (C14b)

The distribution of transverse shearing stresses can be obtained
by integration of the equations of equilibrium for each layer, i.e.,

=hr + o F2lrevro 0 (C15a)

" But, with 0‘x given by

du du E
- By yos S =g
oe ™ Py L (1~ LS e 2= T

Eq. (Cl5a) yields

2
L{[g ... _-1) -lﬁ]ﬂ.’a_

R+ T 3h ,hz

g ,1 "‘2 1 2 dw

+ 2 (..R+ i } (Cl5¢)
h=2:¢ 3 ‘Z Endx

The conditions of zero shearing stress at the inner and outer wall

surfaces are satisfied since T _ from Eq. (Cl5c) is identically zero

xZ
at T = 0 and vanishes at { = h by virtue of the sum of Eqs. (C5a) and

(Csb).
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APPENDIX D

DIFFERENTIAL. EQUATIONS FOR PLATE AND
SHELL ANALYSIS

While partial differential equations for shell layer interface
displacements may be obtained with the utilization of the principle of
minimum potential emergy and integration by parts, the same equations
may be derived through the use of the layer equilibrium equations and
the stress~-strain-displacement relations for the shell. The various
equations tqquired are given here. Consider an element of a shell
layer (Fig. D=1), which is loaded on its top and bottom surface by
interlayer shear and normal stresses and on its sides by force and
moment stress resultants. The moments are defined with respect to the
layer middle surface. Then the stress-resultant equilibrium equations
may be written with the use of Eqs. (2.5.3) to (2.5.7) of Ref. 29

[Wse“‘] 5[]

+A( N" A()—-gi

B
(Dla)
1 By, HER LT RORTERY
+ 3(:58[ (2 a + Au(hi)AB(hi)Tap - Aa(o)As(o)'tap] =
o %
p =
38 [A (2 )8 Hi * 3% au B( )8 cﬁ]
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Ba 1,04
AB(T) RB R,

From Eqs. (Dla) and (D1d) for the ith layer the following

expressions for the interface shear stresses T _ may be obtained:
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§ 1+1 i
Ac(hi)AB(hi)Ta r AG(O) . &
- 2 alch
ot 1 ; 82°%
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An alternate expression for 1: may be obtained from Eqs. (Dla) and

ag

(D1d) for the i+l st layer as
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4 (1) = AL(0) (D3a)

a7ty = Ak (03b)

the elimination of T;C from Eqs. (D2a) and (D2b) yields the following

equations of equilibrium
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together with the inner and outer surface equations
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gimilar expressions involving T:LSC may be obtained by inter-
changing and wherever they appear in Eqs. (D2) to (D4). Finally,
the interlayer normal stress o;' say be eliminated by adding all of

Eqs. (Dlc) for i = 1,2,...N to obtain

W1 1-‘
_ N 3N - = 0. (D5)
A7 () Ag (o - o |

To. these equations must be appended the constitutive equations

for the stress-resultants which are given by
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= The various equations may be readily combined for a flat plate
= to yield the following simultaneous differential equations for the
i interface displacements
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