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o 28H NUMBER NF LOAD CASFES =,15/ MAIN2T50

« 7RH NUMRER NF NFS, VARIABLES =,]5 ) MAIN2760

2001 FORMAT(// 22H DESIGN CONTRNL NATA // MAIN2TT0
1 9H NLCYCL =,15/ MAIN2 78D

2 9H  KSCALF=,15/ MAIN?2790

a QH DPFLTA =,Fl12.4/ MAIN2800

3 9H  FPSIL =,£12,4/ MATN2ALO

s GH  KDISP =415/ MAIN2A20

6 9H O0OMFGA =,F10,5/ MAIN2830

7 GH ALPA =,F10,5 ) MAIN?R4O

2002 FDRMAT(//) MAIN2850
2002 FORMAT(A4H  TNTAL NUMRER NF FOUATICNS =¢S5, MAIN? 860
1 /364H RANNWIDTH =915, MAIN?870

2 /34H  NIIMRER 0OF FOUATINNS N A RILNCK =,15, MAIN? 8RO

3 /34H  NUMRER NF RLOCKS =.19%) MAIN? RS0

2004 FORMAT( I H]l sttt gt bbbl kit / MAINZ2900
1 26H ANALYSIS NF DFSIGN NIMMAFR, 14  / MATN?2910

? BIH keddkdokdekdondk Rtk t S h R kRS RR/ /) MAIN2920

FND MAIN?2930

S*0



SURRMIITINF INPUTI TN XY+ 2+ ToNIIMNP NFQ. 1A, IR, IW) MAIN?940
(S g oo o ok sk bt oo oo o o o o ol SRk o ok o o o X el ok oK RN KK R K e ORROR Rk o SORR R R X KR MA N2 950

[ RFEAD DR GFNFRATE NODAL PPIMT DATA MATN2960
v e o e s o oo o o o el e o e o ool sl ok ot i o o o ol e sl ok ol ol o e ol e ol ool ol e 3 ol e ek ek e e Re o Ok SRR R X R R EMATNP2 9 T0
NIMFNSTON X{NIIMNP) Y INHMNP ) o 7 INUMNP } o ID{NIUMNP ,6) 4 TINUMNP) MAIN? 9RO
RFWIMD TR MAIN?2990
WRITE(TW,2000) MAIN3000
WRITE( IW,2001) MATNM3010

NOI D=0 MAIN3020

10 RFAD (TRVIOO0IN,UID(INGT) oI =146)oXINIoYIMILZIN) KN, TIN) MAIN3030
WRITFIJWa2002 )Ny (IDINsT o I=1,6),XIN)aY(N)SZIN) KN, TIN) MATN3NGD

(C 7 v e o e e o o At e e o ol o ol e ok e o ol o o S ol e e o e e i ol oot i o e o ol ol e ke e el R ok ok sk kol ok ko R sk kol ok R EMA TNIO S0
C~~~-- CHFCK 1F GFNERATION 1S REMIIREDN MATN3060
(% B o o o i o st ol o o e o ofe o o oo e o e oo o ool ol o e ool e e e e e el ol ok ol e e RO IOR R XOKIOR X R XX XX MA TN30T70
[FI(NDLD.FOL0) GNP TN 50 MAEIN30RO

PN 20 I=146h MAIN3090
TECININGT)FOL 0. ANDLID(NALD, T ) L T.0) ININ,T)=ID(NOLD,T) MAIN3100

20 CNNTINUF MAIN3T10
IF{KN.FO.0) GA TO 50 MAIN3120

NUM=( N=NNLD } /KN MAJN3130
N{MN=NUM-1 MAIN3140
TFONUMNLLT 1) 60 TR S0 MAIN3150
XNIM=NIM MAIN3160

NX=t X{N)=X(NNLD) ) /XNUM MAIN3170
NY=(Y(N)=Y(NDILD))/XNHM MAIN3180
N7=(7{N)Y=-Z{NOLD) ) /XNIIM MAIN3190
DI=(TIN)=TINOLN})/XNUM MAIN3200
K=NN1N MAIN3210

N 30 =1 4NIJMN MAIN3220

KK =K MAIN3230
K=K+kN MATN3240
X{K)=X(KK)+DX MATN32 50
Y{K}=YIKK)+NY MAIN3260
7EKI=7{KK)+D7 MATN32 70
T(K}=TIKK)+NT MATN3280

PN 30 (=1,6 MAIN3?290
TR{KsT)=IN(KK.T) MATN3300

TF (IPD(K,T)o6Tol) ID(KGI)=TN{KK, ) +KN MAIN33]0

a0 CONTIMUE MAIN3320

S0 NOLD=N MAIN3330
TFIN,NF,NIMNP) GO TN 10 MAIN3340
c**#ﬁ#*#**t###m&#*##*#t#z«*#####1&#*#-‘kt*#*****'******##******##t#*#*#***#**MA IN3350
[T, PRTNT ALL NNNDAL PNINT DATA MATN3360
(2 o o o oo e o e o oo ot e o ot e 0 e oo o e ol ot o o i ool ool e e e e e o e e e o e o o R R o R R R R R OROR XX MA [N33 70
WRTTF (IW,2003) MAIN3380Q

HWRITF (1W,2001) MAIN3390

WRITE (IW,2005) (NGUININGI)oI=baf) o X(N)YIN}ZIN)LTIN)N=1,NUMNP) MAIN3400
(e sl e o o e e o o o ol sk o o ool oo ok o ool ok o ok o e Aok ool ol ok SRRt kR o R S e Rk Rk ok ek MA TN 34 10

C---—- MIIMRFR UNMKNNWNS ANN SET MASTFR NNDFS NFGATIVE MAIN3420
€ ot oo s e e o s ool v oo e sl ko ok e e ol et b g o sk ol Skt ok ok otk SR ok Rl Sk ol ek cE MA T34 30
NFO=0 MAIN3440

PN AD N=1,NIIMNP MA TN3450

N &N 1=1,6 MAIN3460
INDEN,T)=TARS{ININ,T)) MAIN34T0O
TFEINDIN,T)-1) 57,54,59 MAIN34R0

§7 NFOQ=NF0+] MAIN3490
IN{M, T)=NFO MATN3500

GO TN &0 MAIN3510

SR ININM,T)=0 MAIN3S20

G TN A0 MAIN3530

9'd



59 TN, TI=—1N{N,T)
60 CNANT TNIIF
WRITF(IW, 20063 (M, (FR{N,T),T=1sh),N=1,NUMNP)
WRITF( IR} 1D
RFTIRN
1000 FORMAT ( 7I543F10.0,15.,F10.0}
2000 FNRMAT(// 23H NODAL PRINT INPUT DATA )
2001 FNRMAT { SHONNDF +3X, 24HBRNUNDARY CONDITION CODES.3X,
1239H/——— e NODAL, POENT CONRDINATES——-wwmwm /74
2TH NUMBRFR y2X o THX 46X 3 THY 44X 4 1HZ 33X o PHXX 93X+ PHYY,, 23X, PHZZ 4+ 12X,
RIHX 12X, 1HY,12X4 YHZ, 12X, 1H1 /)
2002 FNRMAT ( 15,61543F13,3,15,F13.3)
2003 FORMAT (/7 21H GFNFRATFD NNDAL DATA)
2004 FORMAT (/7 17TH FOLATION NUMRFRS//

1 35H N X -y Z XX Yy 27/ 171%))
2005 FORMAT (15,615,4F13,3)
FND

SURROHTINE DFVARUIWT JAOLNAMIM NAVAR T1,111 4 IR, IW}

MAIN3540
MATIN3550
MATN3560
MATN3570
MATNASRO
MATN3590
MAIN3600
MAIN3ALD
MATN3620
MATIN3630
MAIN3640
MATM3650
MAIN3660
MAIN36T70
MAIN3HRO
MAIN3690
MAIN3T0O

MAIN3TIO0

Cakddieiok g kmkk kb hh kg d e dhh hadwks khkrkiopdorgpkkrdirirkkixrkkkxkxEMAIN3IT20

Commm RFAD MR GFNFRATF DFSIGN VARTABLE DATA

MAIN3T30

€ e ol st ek ook e ool e o o o ol o ook e g ol oo ok oo ok e ok v o ol e ot ok R R oRoR Sk ok R R ok ok ok kR Rk kXN MA TN3T 40

DIMFNSTON ADLD{NDVAR) s AMININDVAR) (IIMT(NDVAR}
REWIND 11
REWIND 111
NALD=0
WRITF (IW,100)
9 RFAD[ IR, IN1INJADLDIN) ¢AMINI{N)
NN=N-]
TFINNLEQWNNLDIGN TR 11
KK=NOL D+
NN 10 1=KK NN
ADLD(T ) =ADLDIM)
10 AMING [)=AMIN(N]
11 NALD=N
TF{NLLTNDVARIGN TO 9
PN 13 N=1,NDVAR
\MTI{N)=0.
JRUADLDIN)LTLAMININ)JADLDIN)=AMININ)
13 WRITFUIW,102 )N ADLDIN) JAMIN(N)
WRTTF (11} A D
WRITFLILY) AMIN

RFTURN
1n0 FORMATL // 35H DFSIGN VARTARLF [NPUT DATA 17
1 33H  DESIGN /
2 35H VARTABLF TMITTAL MIN ALLNWARLF/
2 35H NHMRFR VALUF VALDF /)

101 FORMAT( 15,2F10,0)
107 FORMATIIA.2X.2F13.4)
FAD

MAIN3750
MATN3760
MAIN3T70
MAJN3TAD
MAIN3790
MAIN3B0O
MATN3R10
MAIN3R20
MAIM3a30
MA[N3B40
MAIN3850
MAIN3R60
MATN3RT0
MA IN38 80
MAIN3A90
MAIN3900
MAIN3910
MAIN3920
MATN3930
MAIN3940
MAIN3950
MAIN3960
MATN3Y70
MA IN39 A0
MAIN39YD
MAINGOOO
MATNGNLO
MA TN&O2? 0

LD



SHRRMITINF FLTYPF [AMTNT.MTYPF,IW) MATM4OAD
€ oo ool oo ook ololol g kool okl ok ok 2ol kool oo DR R ok R dOkoR R ook Rk R R R X MA TNG4O 4O

C-=—-- CALL APPRAPRIATF FLEMFNT SURROUTINE 100 DFVFILOP FLFMENT MATRICES MAINGOSO0
oo ol o O oo o o e o o o oo o o oo e el e ot e ol R B o ol ok ke R R e oK MA [NAO 60
DIMFNSION A(MTINT) MAIN&4OT0

GN TN (142434645464 T9R)MTYPF MAIN4OAO

€t e oo o oo oo o oo o oot e o e o ol et sk et ke ak X o ook ok s B ok R ok o Rk R AORROX R EMA T N4 N9 O
C--—--~THRFF DIMENSINNAL TRIISS ELFMENTS MATN4100
G0 e o e ol ool o ool o oo ol o ol ot o o oot e A oo o o o bl sk e o ook R ok R SR R R RROR R X X EMAT NG 11O
1 CALL TRUSS (A,MTOT) MA[N4120

GN TN 90N MAIN&130

i ot oo o ol o o e o e ofe o s o oo o e ol o ol o o e o ot o oo RO R otk S Aol ok ok ok R R X MA TNA 1 40
[ THRFF DJMFNSIONAL RFAM FILEMFMIS MAIN4]150
€ o oo ot o o e o o o AT o e ool el ook e o e o e o e R R X e R OB BOR ROoR Xk R kR R R MA NG 1 60
2?2 CALL RFAM (A.MINT) MATN41TO

GO 1O 900 HAINGLAROD

(€ s o ot ot s o ook o ool ool o e ook oo et ol o o o ek oge oot o o e oo ot X K e kR ROR R R Ok kR kR X MAT NG 190
Comemm PLANE STRFSS FLFMENTS MAING2 00
€l o ot o o o o ot e e o s e R e oo o e e o ok ook ol oK R OR AR R R R R Rk F R R RO MA T NG 210
A CALL PLANE (A,MTOT) MATNG220

G0 1IN S00n MATNG230

(% oot e s ol oo o o ok oo o o ool o o ot oo o o o o o o e ool o ol o KRR o ol o o ek R deokodok ok ol Kok R R XX MA NG 40
[ SHFAR PANFL FLEMENTS MATN4250
0 0 e et oo o o e ot o ot e o oo oo el e o ot o o o o oo sl o R A SN ok Kol R v ok ok R R O R R R MA [NAD 60
4 CALL SHFAR (A,MTNT) MAING2T70

GN TN 900 MAIN&4? RO

€ s e e o ot o oo e et oot e e ot ot e ool e o ol o oo e oK e ook e ot o ol ol ok s OR Rl RO R R R ROk XN EMAT N4 290
Cme——= PROVISION FOR OTHFR TYPES NF FLEMFNTS MAIN4300
(€ 2 ol e ol e o o o ol oo s e ot ot e oot oot oo o e e oo e e e e i o o o Kl ok e ot ek b ok ok Aok kR o R ko MA [N4 31 O
S CALL NNELEM(MTYPE.N,IW) MAIN4320

6N 10 900 MATN4330

€ Rk oo oo s o o o ok e ot o oo e o e oo ol o ol ok ok SRR R A e e kol R R R o ok R ROR R R R ORX MA TN43 60
[ PLATE/SHFLL FLFMENTS MAING350
(€ e el e el o ok ol o ook oo o o el oo ol koo o ol ok oo A OR R ol ol Rk R R R R e ok R AR Rk kX MA T NG 3 60
6 CALL SHFLL (A,MTNT) MAIN43T0

G TN 900 MAIN43 RO

€ o o oo o o oo ot ol o oo s o oo o ok o ol ek e ok e o R kR R kR ok ok R ko gk KR KRR R X R MA [N 4390
[ ANIINDARY FLEMENTS MAINGAQOD
(0 o oo ot oo ot o 2 e e e ot o s ok ol ot o o el ok o e X koK o kot ol kR ok ok kR R R RORXOR R KA MAT NG 41 ()
7 CALL RAUND ( AMTOT) : MAING42 O

6N N 900 MAIN4430

€ e oo o ool ot Ao ot o ol o o oo ool st ol ot e ool e e ook o oo R R RO okt R ok R R SRk RO RR R X MA TNGG 40
C-—-—- PROVISINN FNR NTHFR 1YPFS AF FLEMENTS MAING4SO
Caededkddddddsihfohdhd okt dodonmddiddddd ik ok foor kool ok tood b Sk ik ot ki k¥ 222X MA [N44 60
A CALY MNFLFM{MTYPE,.0,1W) MAING4TO

ann RFTIRN MAIN&44 RO
FNMD MAING490
SHRRMITINE NNFLFM (MTYPE KNNF ,1W) MATN4500

oo s o oot e ool o o oo St oo o e e oot o ool oo o oo koo ol o ook el o e o e e e R ke ok AR R EOK IO MA T NG S L O
Crm—m—m PRINT THE MFSSAGF THAT RFOQUIREDN ELFMENT SURRMUTIME 1S5 MISSING MA IN4520
€, e e o oo ool e o 0o oot oo e oo e sl e o o oo o ek e st o ke R ok ok KRR ARk K ook kR R R kR MA T NAS 30
WRITF ( IW,100) MTYPF MAINGS40

1F (KNPF,MF,0) WRITE (IW.101) KNDF MAING550

STOP MATNGS 6O

100 FORMAT (//46H THE FOLLOWING FLFMENT HAS NNT RFFN PROGRAMFD: MAINGSTO

1 . 14H FLEMFMT TYPF=,12} MATNAS RO

101 FNRMATS 14H CONSTRN CNDF=,12) MAINASSO

FMD MA IM&GADOD

80D



SUARNUTTINE WINTTWI(HINY, FA,NUMDY)

MATM4610

Cardokd ke Rk kR e X h ke r Ak R Dk AN A a Rk R Rk kAR kR EREXMAINLGLP D

C-===~ WRITE UNIT WFIGHT ON TAPF |R
Gk el ok ok ok e el sk o ok ol o o dob ot AR X R ok RO ROR R Rk R R R TRk R R MA ING6HSGD

PIMFENSTON UWT (NIIMDV)
WRITE{ TRIHWT

RFETIRN

FND

SHRROUTINE FLMULT{ STR,LL IR, IW,111)

MAIM4630

MAIN&6ES0
MAING6AD
MAING6TO
MATN46RO

MAIN4690

Crbkspkddmkbtpkkdhdkhkhshdbbdhkbrdhdddbhtwbrhdi kb pkkskkrnhhkrtkekkkkrksMAINGTOO

RFAD IN STRUCTURF LMAD MULTIPLIFRS

MAING4T10

Corsre e dor ookl dedokok fopdok ek s dofudr okl ol g or o R R R RF R kR R R R R R R R R R SRR R R RRMAINGTP? O

50

NIMFNSTOM STRIG,LL)
WRITF{IW,2000)

DN SN L=1,11

RFADIIR,1002) (STRIT,L)9T=144)
WRITF( IW,2002) L.{STR{E,L).I=144}
WRITF (It1) STR

RFTHRM

1002 FNRMAT (4F10.0)

2000 FORMATL//10H STRUCTIRE 412X . 26HSTRUCTHRE LDAD MULTIPLIERS/

10H LOAD CASF,9Xe 1HA,9X s JHR,9X, JHL.9X, LHNY

Z0Nn2 FORMAT ( 1h,7X,4F10,3)

FNMD

SURRPHIINFE TNTFRP (F L EF ¢NUMTC (NIUMMAT (MUM] (NUM? ,NT,MAT, TFMP)

MATN4730
MAINGT40
MATIN4TS50
MAIN4T60
MATN4TTO
MAIN4T780
MAIN4T90
MAIN4ROO
MAIN4ALOD
MATN4RZ O
MATN4R3N
MAIN4R4D

MAINGRSN

C 7ok e s e ok ol e e ool e v b e el ofe Aokl A A ok kb kb R R R koo x kAR R AMATNLAR KO

INTFRPNLATFS MATERTAL PRNPERTIFS FNR AVERAGF ELEMENT TEMPERATURE

MAINGARTO

ek e de ooy Aok ook et o b slealalok o e ok ok ok e o R Rtk ok ke Rk ok kb ok ks MA [NGRRQ

210

220

220

240

26N
260

IMPLICTIT RFAL*R (A-H,N-7)

RFAL %6 F

DIMENSTON F{MUMTC NUM] GNUMMAT ) L FF (NUM?)
TFONTNF 1) GO 10 220

NN 210 KK=] ,NiIM?

FFIKK)=F(1,KK+1,MAT)

6N 1IN 260
230 1=2,M7
11=1

T1=F( 1-1,1,MAT}

T2=F(T1s1.Ma7)

TIF(T2.GF ., TFMP) GN TN 240

COMTINUE .

RI=( T?2-TFMAP)} /{ T2-T1)

RA={TFMP-TY)}/(12-T1)

NN 250 KK=1 ,NiM?

FFIKK)=FE 1T gKK+1 JMAT)*RI+F {11 ,KK+1 MAT) %R I
RFTURM

END

MATN4R9O
MAN4IOO
MAINGD)O
MAIN4920
MAJNA4S30
MAIN4940
MATIN4SS5D
MATNG9AD
MATN4GT70
MATNAQRO
MATNG99()
MATNROOO
MAINSOTO
MATNSN20
MAINSO30
MATNS5040
MAINSO50
MATINS0A0
MAINSOT70

6'0



SIRRANTINE CALBANINDIF I M,S P ST TT,MJNV,NS,NDyNW,INVAR,IEX,FRC} MAINSORO
Ot ot A dedd e dok b ok e b ol e e sk el sk ik Ok et dok Aok ok ok gkl ok Kook AR YOR R E R R X R MATNS NG 0

~CALCINATF BANDWIDTH  PF STRUCTURE STIFFMESS MATRIX

MAIN5100

-WRTTF 1IN]T STRESS RFCAVFRY MATRICFS AMD STRFSS-CORRECTINN MATRICESMAINSTLN

NN TAPF 18
—WRTITF HNMIT STIFFMESS AND |LOAD VECTAR NN TAPF T12

MAINSL120
MAINK 130

G, 3t e e e ol e e sl o e sleolz o o o o o ol ool e vle sk e sie ook ol e ofe e ey e e ke e e et i ek ol e R e Rt ke Aok R R R R R R MA TNS 140

ann

TMPLICTT RFALHR (A-H,N-7}

PFAL %4 ER(

NIMENSTINN [MIMND) , SINDGNNDGNIT) G PIMD 6 NV ) o STINS o NDGNU) ¢ TTINS y44,NW )
1180 A)

COMMDON/F) PAR/NMPART 14 ) o NUIIMNP (MRANDLTFLP(17)
COMMNON/IIMTTS /IRy TW o TP o 11 4172,T13,18,19,110,111,112
MIN=1NCO0O

MAY=0

PN ANN 1=]4MD

TF (LML) ,FD,.0) GO TD ROO

TE (LMILY GGT MAX) MAX=LM(L)

TE CLAEL) T MIN) MIN= ML)

CONTINIE

NP TF=MAX-MIN+]

TF (MNIF.GT.MRAND) MRAND=MDIF
LRND=6+NDA( T +NHEND 4NV %4 )

TSE1)=N1)

1S{2)1=Nu

1S(2)=NS

ISt 4)=ND

1S15)=1NVAR

IStA)Y=TFY

WRTIF(TR ) TS«FRC.ELMaST,TT

1St 1)=\RP

TS{2)=Nn

1S{3 ) =NV

I1S{4)=NPD

WRITE(T12) TS.FRLJM,S ,P

RFTURN

ENRD

SHRRNNTINF RFARAN(S,SS,NML MM2 MM, NTM2.N3,NN)

MAINS150
MAINBLAD
MAING170
MAINMS] RO
MAINS190
MATNS2 00
MAINS210
MATNG?220
MAINS230
MATNS2 40
MAINS250
MATNG? 60
MAINS2T0
MATMS2 A0
MATNS290
MAINS300
MAINS31N
MATNS320
MAINS330
MATNR340
MAINS350
MATNS3AD

MATNS 370

MAINSIRO
MAING390
MAIN5400
MATNS4]10
MAINGK420
MATINS 430
MATNS440

MATNG450

(€ e e et o s e s oo et oo o el o s ol oo oot o o o s oot ol o o s o 0K s g sk R Ok R RO BOR R R RN F K A MAT NG GO0

————— REARPRANGF MATRIX S

MAINSSLGTO

(C e g e S e ofe e ol ake e o afeste oo o o e o ol e ot e ol ol e o ok o ool o o ol e el e ol ol R e o e e ol e e ol okl olOROR R ek MA T NS 4R (D)

1
10

TMPLICET REAL®R ( A—H,N=7)
NIMFMSTION S{RNM] (NM2 FIMT ) ,SS{NN)
I11T=n

PN 1N K=1,N3

nNt 10 )= ,,N?

NN 11 T=1,N1

SSUTT+TI=S( Taulyk)

T1=11+N1

RETHRN

FND

MAJN5490
MAINSSOO
MAINGSIN
MATNS620
MAINRS30
MAIMSS4Q
MATNS550
MAINSS560
MATNGRS TN
MAINSSRO

01°d



SHRRNUTINME VECTNRIV XT,YT471X0,Y0.7.0)
€ ek ofol o s e e e oo R e e ot s stk ok e e OR KROR o e gt U RR o R R R R A R R R R R xRk kR S MATNS 600

[ CALCUILATF COMPANENMTS NF A VECTOR

MAINSSRQQ

MATNGARLO

Caddrddpd it iddgdok ik ol b dof ol ok g oo e e ook ol Aok ok S ok koY MA TR 62 0

IMPLICIT REAL®=A ( A-H,.D-Z7)
DIMFNS DN Vi4)

X=X)=-%1

Y=YJ=-Y]

2=74-71
VIG)=NSORT{XEX+Y&Y+7%7)
V(3)=7/V(4)

vi{2)=Y/Vvia)

V(1) =X/V4)
RETURN
FMD

SURRANTINE CRNSS{ AsR,C)

MAINSA3N
MAINGHGD
MAINSA50
MAINS 660
MAINSATO
MAING6RD
MATNSAGQ
MAINST700
MAINSTL0
MAINGT20
MAINST730

MATINST40

el e ook R oo R e s ool e ERRB B R R L) EET Y 0
* [T RE R RRARS S % P T T T T Y T P MAINST

Cm——m= CRNASS PRAODUCT OF TWD VECTORS

MAINSTED

CFoeddfigd bt dofiolokdok Ay d kiR dok ok kg R ok ok R R e ek k kR R XN REMAINGTTO

IMPLICIT REAL®R { A-H,N-Z7)
NIMENSINN A14),R{4),Cl4)
X=A{ 2 )%R(3)-A( 3 ) &R( )
Y=A{3)%R(1)=-A€1)%R(3)
Z=AUTY=R12)1-A 2 ) 5RU 1)
Cl&)=NSARTIXEX+YRY+7 2T )
CL3)=2/C141)

ClZ2)=Y/Cl4}

Cl1)=x/Cl4)
RFETHRN
FND

REAL FUNCTION NNAT=A { AyR)

MATNSTRO
MAINST790
MAINS5800
MAINS5810
MAINSR?0
MAINSR30
MATINSRA4DN
MAINSR50
MAINSRAD
MAINSRTO
MAINSBAND

MATNSROQO

(€ ol s s e et oo b okl o o ot oo o o KR o ol S ok R N R RO K Aok B AOR R RORR AR MATNG 900

Cmmmme PAT PRODIICT NF TWN VECTORS

MAINSQ10

C ok oot ol ok ok ookt ol e dr el e e e Bl A ok e o kol R Rk R R R e R R R kXA XMAI NG 920

IMPLICIT REAL%R (A=H,N=7)
NIMFMSIIN A(4) R4}
PAT=A{11*R{ 1) +AL 21%R1 2)+A03)%R( )
RFTURN

FMD

SHRRMITINE FRROR( M)

MAINK930
MATNG940
MAINS5950
MAING960
MAINS970

MAINS980

CAtmbtdfiomddndddoiint gk s dof el dokoob gl b g drod ok s dok ok ok ok ek olokop & kol ok Rk ok MA TN G 99 0

(=== PRINT STIRAGE FXCFFDEDN MFSSAGF

MATNAOOD

C e rdrdok etk ok ok dob b ol e e e ook ek ok o R R R R ok kR OR TR B R XX EMATNAOL O

CAMMON/UNTTS/ TR 1AW IPs11412,13, TR, 19,110,111,112

WRITF ([W,2000) M

2000 FORMAT t // 20H STPRAGF FXCFFEDFD RY
STNP
FND

1160

MATNAO2D
MAING0O30
MAINAD4LO
MAINAOS0
MAINADAD

1T°0



SHAROUTINF INPUTD ( INy TRy NCANGMoNUMNPLLL, LD IR, IW,112)

MAING6OTO

(G 2% s o e e o e ol e ot ook o o s e ok o e e ool ot o sl ol ot ek e o ofede el ok R kol ek o o e e o ok R R R MA TNGO 8O

-RFAD DJSPLACFMENT COMSTRAINTS AND SET UP DISP. CNNSTS. TABLE

MAIN6090

% o s oo e e e e ok e A ko A ol ko e s ok sk b ok ootk ok Al R e ok ok bk skoloX ks ok ook ok x XOFMA [NA L G0

R51

150

2n0
ann

400

70
RO

R20

a0

|10

RlS
a00

ARQD
300

1001
2001
2001

NDIMENSTON INDENIIMNP 6 ) o TR(LL+12),DCIN(M)

COMMNM/ JUIINK/ RE172) L JINL( 28R}

CAOMMNN/ZEM/ INNDES0K6)

WRITF(IW,3001)

Lh=0

NG =0

LRN=0

NN ASY1 T=1,1L

pn 851 J=1,12

TR{T.4)=0.0

NN 90N NNM=1 ,NIIMNP

IF(NN,FO.1)GO TO 300

JTFINJNF NNY GD TN 400

nn 200 I=1.A

TRELsT)= ARS(R{T))

TROL , [+6)==ARSIR( [+6))

MC=1

RFAD{ TR, 1N0O1IN,I_,R

6N 10 150

TFINCLFO.0) 6N TD 900

NG=0

NN AOO Jd=1.6

nno70 I=1,LL

TFOTROT0) NFLOLNR,TRIT 1 J+6) NELO) 6O TN RO

CONTINHDF

6N TN 81N

TI=ININN, )

IF(IT) R1D,RIN, N3N

Lh=1D+]

mnniLN)=11

nn 30 1=1,LL

NCANCLRD+LL+1)=TRI [, )4+6)

NEONCLRD+T)=TR(T,4.0)

LARN=1_RN+ 2% |

GO 10 RrON

nn A1S T=1,L0L

TRET. )=,

TR T J+A1=0,

CONMTINUF

WRITFL EW,2001) {(NNGT.(TR(T ) yd=1,12),1=]1,LL)

PN RSO T=1,0L

NN /SN J=1,12

TRIT,0)=n.0

COANT [NUF

Ml=I D&% 1 M

TF{MT .GT.N) CALL FRROR(MT)

WRTITFIT12) (iNN{I)4T=14LLD}y (DCON(]),1=1,LRD)

RF THRN

FNRMATI?2T4,12F6,5)

FORMAT(1X,2154,12F10,5)

FORMAT(//741H  NODAL DPISPLACFMENT/ROTATION CCNSTRAIMNTS//
112H  NODE LNAD 4 11GH /mmm o oo e e e e e e e e MAX JALL
POWARLF DUSPLACEMFMTS AND RATATINNS - c oo mm e mmm e e e
Yoo m /74134 NN, CASF 44X ,2HDX,HX,?HDY,
GRX s MINT ¢AX e 2HRX g BX y 2HRY yBX s PHRZ 4 TX 4 3H=NX 4 TX 4 3H=DY , TX 4 3H~NZ , TX s
B3H-RX s TX s3H-RY 4 TX 4 3H-R7)

MAIN6110
MAING61?20
MAIN6130
MAIN6140
MAING6150
MAIN6160
MAING6170
MATNGIRO
MAIN6190
MAING? 00
MAING210
MAING220
MAING6230
MATN6? 40
MAING250
MATNA? 60
MAIN6270
MAINA? RO
MAING6290
MATNA300
MAING6310
MAING320
MAIN6330
MAIN6340
MATNG6350
MAING360
MAIN63T0
MAING3RO
MAIN6390
MATNA4O0
MAING&4LO
MAINK420
MAIN6430
MATNGG40
MATN6450
MATN6460
MAINKGTO
MAINASGBO
MAING49O
MAIN6500
MAIM6510
MAING520
MATNG6530
MATN6540
MAIN6550
MATNAS60
MAING5T0
MA IN6580
MAIN6590
MAINK60O
MATNG6LO
MAINGK620
MAING6630
MA IN664O
MAING6SO
MAINKE6O

Z1°0



END

SURRMITINF INL(IDe TR Ry NUMNP ,NFOR LL+IR,IWsI11)

MAING66TO

MAING6GRD

€, v e o o e e ol e e o o olrode o e ook o ofe ol Sl odr o o e ok ok A ok Aol R koo dlofoR ok kol ok Rk ek kxR X MA TNGAID

== INPUT NARAL 1LOADS
Gt st oo s ool i e o ok o ook e Ao sk A ok e e R ROR R B MA [NG T 1O

750

100
150

200
ano

4N0

s00
600
A10

700
AND
9nn

1no01l
2001
2002

RFAL*A RINFOR,LL.)
NDIMFNSIAN IND{MUMNP o6 ) ,TR{6 LL}
COMMDN/ JHUNK/R(6) s JIIN{294)
KSHF=0

WRITE (IW,2002)

N0 750 =1 NFDR

PN 750 K=1,LL

R{ T,K})=0,0

PN 9NN NN=] ,NIIMNP

NN 100 T=1.6

NN 100 J=1,L0
TR(T40)=0,0

TF{NN,FO.1) GO TN 3ND
TF{N,NE,AN} GN TO 400

nn o200 I=1.6
TROT,L)=R( 1)

RFAD (IR,1001) N,L 4R

FF {N,EQ.0) GN TN 150
WRITE(TW,20N1) N,l R

GN TN 150

DO RON (=1,6
FI=IN(NN,J)-KSHF

IF (11) ADO,LR00,500

NN AND  K=1,LL
RITT+K)I=TR(D,K)

TF{ 11 ,NF .NEOQR} GN TN ARNO
WRITF(¥11) B

KSHFE=K SHF+NFOR

nh 700 1=1,MFOR

DN 700 K=1,11

R{T,K)=0.0

CONT INIIF

COMTINOF

WRITFITITI1) R

RETHRN

FARMAT (215.,7F10,4)
FORMAT (721%,6F13,3)
FORMAT( //18H NANAL PNINT LOANS // 10H NNDE LNAD, 23X

.
14HAPPLTFD LNADPS / 10H NN, CASF ,9X, ?HRX, 11X,
ZHRY W 11X 2HRZ y 11X 4 2HMX 4 11X 4 PHMY , L1 X 2HMZ )
FMD

MAING6TOO

MAIN6720
MAN6T30
MAINGT40
MAINGT50
MAING6T60
MAINGTTO
MATNATRO
MAINGT90
MAINGROO
MAINGRLO
MAINGR20O
MAINAR3OD
MATN6RSGD
MATN&RSO
MATNG6ROD
MATNGBT0
MATNG6BRQ
MAINARIO
MAING690D
MAING6O10O
MAINA920
MATNA930
MATNAIGD
MA NG9S0
MATN6S60
MAINATTO
MAINGORO
MA INA99O
MAINTOO00
MAINT010
MATINTO20
MATINTO30
MAINTO40
MAINTOS50
MAINTO60
MAINTOT0
MAINTORO
MAINT090
MAINT100
MAINTYIYIO
MAINT120

<I°0



SHARNUTINE FLSTIE ( ADLDGNUMDY (NUMFL,11,12,131.112) MATNT130
€ o oot o o oo o e et ook Atttk o oo o o A ool e o dolok o ok ol R ook X ol ROk RO R MA TN T 140

G FNRM FLFMFNT STIFFNFSS FROM HMIT STIFFNFSS MATRICES MAINT150
(30 e o o o o o o e o s o o o o e e o o o o sl e e et ok e ook R ok et ok sk et dofok ok ok R ok Aok ok Rk kv k kk MAINT 160
IMPLICIT RFAL*8 (A-H,N-7} MAINTLTO
RFALY*G AN N,FRC MAIN71R0
DIMENSTINNM ARLD (MIMRV) 3 S1024424)052{244,24) 4P1(24464) 4P2(24,4) MAINT190
COMMAN/FM/IMU24) ,S02442442)4P(244442),FM1(1177) MAINT200
FOUTVALENCF (S1+S),0S2:5(5771)+(P1.P)y{P2,P(97}) MAINT?210
RFWINMD T1 MAINT?220
RFWIND T2 MAINT? 30
RFWIND T11 MAINT240
REWIMD [12 MAINT? 50
READ{T1) ADLD MAINT260

DN 100 N=1 NIMFL MAINT? 70
REANITI2) LRDGNUGNV, NNy TAVAR IFX 4 FRC, (LMIT) o I=1yNDJ 4 (1{S{T,4d,K)y MAINT?2RO

T I=1oMD) o d=1oND) K= oNID) ol CIP(T oK) el=1.MD) 4 J=144) ,K=1+4NV} MAINT290
IFCINVARFO. D) &N T0 106 MAINTA0O
ARFA=ANM N{ TNV AR} 2FR( MAINT310
XINFRT=ARFA=%]FX MAINT7320

na 101 T=],M0 MAINT7330
noo102 J=1.4 MAINT7340

102 PI(T,J1=P1{1+J}%ARFA MATINT350
NN 101 J=1,MD MAINT7360

101 S10T,0)=S101..0)%ARFA MAINT3T0
TF{NU,FO.1) GN TP 105 MAINT73R0

NN 104 J=1.MD MAINT3Q0

PO 106 J=1,ND MATINT 400

1046 S1CT 4 1=S10 T, 004820 14 J)EXINFRT MAIN7410
105 TF{MY,FO.1) GO TN 106 MAINT7420
N 107 1=1,ND MAINT430

NN o107 JU=1,.4 MAINT 440

107 P T.J1=PU T, D+P2( [,4.}) MATNT450
106 LRD=MD*(ND+4) MAINT 460
NN =ND 2N MAINT470

CALL RFARAMIS1,S14264,4,24,4,14NN,ND,1,NN) MAINT480
MN=ND#4 MATINT7490

CALL RFARAN(P) +P1,2444414NDy4,14NN) MATNT7500

CALL. FLSTRFW{LRNDGND I M,SE4PL,12} MAINTSLO

100 CONTINUF MAINT7520
e Sl o e o e e o o s e e e e o e e e e ol oot o s ofe e ol o e o vt ode o ot e o e e o o ol e e o e e ol ok ol i o O R X MA TN TS 30
[ et RFAD  AMIN TN ADVANCE UNTIT 111 TN NFXT RECMRD @ STR MAINTS540
e e e o et e o ol o e o ol o et ot ot s ool e e o e o oo o el ook e el ok e ek ol ok e Sk e Rk R kR X MA TN TS 50
RFAD (111} ADLD MAINTS560
RETURM MATINTSTO

FND MAINT7SRO
SHRROVTINE ELSTFW(LRN,ND,LM,S1,P1,12) MAIN7590

€ e e o e st o e ok oot ate s ool 2 ool e sdeode st o e o g e oo et o ok e o e o e Rl ol o R R X R R RO E R X MATNT 600
[ WRITF FLFMEMT STIFFMESSES 0N TAPF 172 MAINTA10
e e s o ool e of e e ok 3 et s e o o s s o stede e s ol sl e ofe X e e ool ol vle ol e ofe kool e e e sk Rk s e kel sk kbl R O X MA TN T 620
IMPLICTIT RFAL®A { A-H,N-7) MAINT630
DIMENSTION [ M{ND)},STINNGND),PLIND,4) MAINT 640
WRITFLI2) LRDANDGIM,ST,P] MAINT&S50
RFTURMN MATNT 660

FND MATNTETO

P10



SHRRIITINFE ADDSTF(ASRy STRNUMFI ,NRLNCK MF?2R L1 +MRAND12+19,110, MATNT6RO

T 1) MAINTAQO

oot o oot et ok et o ol ol ol ot ol ol o o ot R oot ol g e R ol e R R R R R R R R R MA [ NT 700
Cmmmm= FNRMS GLNARAL FOUILIRRIUM FONATINNS 1IN RLNCKS MAINTTLO
G dardolok ook e il deeode e ek R dok ok ek ok ok o ok ok kR ol R R kR ok ok ok ok Rk ok kR kxR EMAINT 720
RFAILZR A{NF?RMRANND) ,A(NF?2R,LL) ,SS MAINTT30
DIMENSION STR({4,LL ) MAIN7740
COMMON /FM/ IR NP LM 26} ,S5(672).FM113696) MAINTTS0
NFOR=NF?R /2 MAINTT6O
K=MFOR+1 MAIMT7770
X=MRLNCK MATNTTRO
MA=SORT( X) MAINTTY0
MR=MRA/2+] MAINTROO0

MFRR =MR*NF 2R MAINTRLO

MM=] MAIN7820
MIIMg=0 MAJN7830
NSHIFT=0 MAIN7R40
RFWHIND 110 . MAINTAS0
C&xdokiddobb dok dold itk o o ok el e R A XA b ok ko bRk R Rk kR Ak E X kR xRk EEMAINTROED
[ RFAD STRUCTHRF 1.O0AD MU TIPLIFRS MAINTRTO
Coxdeoktrde ke ol de g A ook gk ok okl d ok kR ok Ak ok R R R AR Rk R R KRSk kR MA[NTRRO
RFAD (111) STR MAINTS90

€t sk oot s oo oo e o ol e ol s o el e R o oo e e ol R R R AR R R R kR R R R MATNT 900
C-==- FARM FOUATINNS TN RLOCKS { TwWP BRINCKS AT A TIME ) MAINTI10
€% e ok oo e o ek e o s el o R o e Il R R Al o el Ao R Rk kRN Kk Rk kB MA[NT 92 0)
NN 10600 M=] NRLNCK 42 MATNT930

nn o100 §=1,.MF?R MAIN7940

NN 100 =] MRAMD MAINTO50

100 AlT,0)=0, MAINTY960
READUTIL M (RUT4L ) T=1,NEOQOR),L=),L L) MAINT7970

TF (M_FQO,NRLOCK) GN 1N 200 MAINTGRO
RFANUTII I (R{T L) T=K NE2R}, 1 =1,LL) MAINT990

200 CONTINUF MAINROOO
RFWIND §9Q MAINBOLO
RFWIND [2 MATINRO? O

MA=TQ MAINRO30
NUME=N{IMQ MATNAN4O

TF {MM,NF,1) GO TN 75 MA INROS0

MA=12 MAINRNGO

MUMF =NIIMFI MA INROTO
MNIMO=0 MAINRORO

75 DN 700 N=} MUIMF MATINRQO9O
READ {NA) LRDGND, (IMIT) s 1=l ND}L(SSET)eF=1,4LRN} MAINR100

nn &00 1=t ,ND MATNRLILO
LMM=}=LM(T) MAINRTIZO
TI=LM{ J)=-NSHIFT MAINRE30

TF (1T, LF.0.NRL,ITLGTLNF2RY 6N TN 600 MAINR140O

nn 3ann t=1,L1I1L HATNR150

nNe 300 JI=1.4 MAINRLIG0
KK=MPE({ND+.3=1) MAINBLTO

200 ROTToL}=RITT«L)4+SSTT+KK}ESTIRI,L) MAINRIRO
NN &0n J=1 NP MAINR190
JI=LM ) +LMN MAINR200
TFLJ)) 500,500,300 MATNR2 10O

290 KK=ND*1-ND MAINR220
400 ALTT o 00)=A0TT .00 +SS{ T+KK} MATNA? 30
S00 CANYINHF MATNR2 GO
AN0 CONMT INDF MA [NR2 50

CRARERRERAERERE RS R AARRA SR R DR AT SRR AR R F SRR AR REREFRRTRTEERELREZIMAINRZHO
=== NETFRMINF 1F STIFFNFSS IS 1P BF PLACFD ON UNJT J9 MA IN82 70

ST°D



Coareed frarafod e sty ol ol o e ek sk e ool e b R e ok e ok dOR Mok Aok R R Rk e E ke M EMAINAZARQD

1F (MM _GT,1) GO TN 700 MAINR290

N0 A0 F=1,ND MAINR200
11=LM( 1) -NSHIFT MATINA310
TFOITLGTNF2R AMD,TTLLF.NERR) GO TN 660 MAINAZ20

ARD CAMT INUF MAIMR330
GN 10 700 MAINA 340

6A0 WRITE(T9) LRD NN LM T) o T=14NN)(SS{T)eT=14LRD) MAINBISN
NUMQ=NIMQ+} MAINRIGO

700 CANT INUF MAINS3T0
WRITF (110)  ((ACT d)sI=14NMFOR) 4JI=1,MBANDY, ((R(T,L),1=14NFOR),L=1+MAINRRRO

L) MAINR3G0
1F(M . FONBLOCK) GN TN 1000 MATNASLOO
WRITE(TILIN)Y ( tA1T40) 3 T=KNF2R} =1 ¢MRAND) JL(B{T+L) s 1=K NE28) ,L=1,_1.MAINRGLID

1) MATNAS&20

TF (MM ,FN,MR) MM=n MATNAR4 30
MM=MM+} MAINRA44O

1000 MSHIFT=NSHIFT+NF2H MAINR450
RFTURN MAINRGAHL)

FND MATMR4T0
SHARNUTINFE LISNL { MAXR A R,NFOR MR, +NRLNCKNSRyNORG ¢ NRKS NT1, MA INR4BO

1 NT2,1W) MAINBASO

e oo o et ool o sk ol o St oo el et e o e o oo ol ook ol 2R sk ol ok R ok Kol ok KR AR R R R MA [TNAS 00
[ THIS SURPRNGRAM SPILVES STMULTANEOUS FOUATINNS FOR NDISPLACEMENTS MAINBS10
C-==~=TAPFS USFDN ARF AS FOLLOW MA INRS2 0
C==m=- A AND R (TWN RLNCKS OF STRUCTIIRAL STIFRFNESS AND |LNAD VECTORS) ARE MAINRS30
Cc STNRFN AN TAPF NORG MATNAS40
Cr===- SCRATCH NN NRKS , NT1 , N12 MAINBS550
C—me—= RFESINLTS NN TAPF NT? MATNRS60
(7 ot oo oo o ol oo e e o ol R o o o oo o o o oo o e ol ek o itk ool R R ok R R R X R MA TNA ST O
NIMFNSION MAXA{NFOR) MATNRSARN
RFAL*R A{NSR),R(NSR) MAINASI(O

NG =MR+|_ 1 MA INRG&NO
NRR=(MR=) } /NFOR+ ] MAINRGE]OD

INC =MFOR -} MAINRA2Q

MMR =MFOR=MR MAINRA30

N2 =NT?2 MATNBA4O
N1=NT} MATNRAS(
RFWIMN NPRG MA INBAAD
RFWIMD NRKS MAINRGTO

7 oo ot ol oo o o Ao o ol e e oK ok e ok o R R oK ik ok ok R ok ok ok R R R R X R MA TNRA RO
[ RENUCF EDIATINNS RIL.NCK~RY-RINCK MAINRG6YO
o oo ok e e e o Rt o s ok o e ot e ok ol st ol st o e oo ot st bk ok ok ok Rl R R R ok s ik kool MA TNIA TO0
NN onn N=1,MRILNCK MATNRTIO

TF (M,GT 1 AND NRR,FR 1) GN IN 110 MAINRT?0

TF (NBR,FO,1} GO TN 105 MAIMRT 30
RFWIND M) MA INRT 40
RFWIND N MAINRT50

106 M]=M} MAINRTAN
TFIMJFOLT) NI=NDPRG MAINRTTO

RFAD (MT) A MAINR7RO

110 DN 200 T=1,NFOR MATNRTIO
p=A{ 1) MA TNRROO

TF(D) 115,300,120 MAINRRIO

115 M=NMEOR#{ M=) )41 MA [NARR2 O
WRTIF (Tw,11hA) M,D MATNRRAN

120 11=1% MA TNRAG(

91D



1258

130

150

178
200
ann

PN 125 I=2,NC

11=1T+NFNR

AtTI)=ALYT)/D

nn 130 =1 ,MMR,NFOR

TF (ACU)YANF. D) MAXRI])=J
COMT TNUF

Ho=I+]

1F (L .GT,NFOR) GO TN 300
I1i=1

nn 200 Jd=0L,NFOR
IT=11+NFOR

IF{11.GT.NMR) GO TN 200
C=A(1T)

IF {CLEN.,N.0) GA TN 200
C=C*A(])

KK=J=-11

MAX=MAXA(T)

NO 150 =11 ,MAX,NFOR
ACJIHKK )= ALIIHKK)=CHAC )
KK=.] +NMR

JJ=T+NMR

NN o178 L=1,L0L
AIKK)=AIKK)-C AL

KK =XK+NFOR

JL= LI+NFOR

CNNT INUF

COANTINIE

WRTITF (NRKS) A MAXR

MAINARS(
MA INRRAN
MAINARRTO
MATNARAQ
MATNARRIO
MATNR9NAO
MATNRG]LN
MATNRG?20
MAINRY3D
MA INR9 4D
MAINRYS0
MAINB960O
MAINAYTO
MAINASBN
MATNR9G()
MA INOODO
MATN9OLO
MAIN9O20
MATN9O30
MATNIDGD
MATIN9NSO
MA TN906()
MATNGOTO
MATNIORO
MATININGD
MAING1NO
MAING]110
MAING120

ChREzbpdpphdht st hhntetddhhpbandohddsdathe s rkidohibtorkkrkaiokkkdakankkrrbMAING] 30

SHRSTITUTF [MTN KRFMAINMING

EOUATINNS MAING140

Cwdsokedomor et ool S ol b e ARk b e ok gk a kR kR kXX EEEMAING ] 50

&4n

ASD
L0
700

740

nn ANN NN=1 ,NAR . MATNG160
TFEMENNLGT NRLNCK) G TN RON MATNYYIT70
NT=N1 . MAINGLIRO
IFIM,FOL1 )} NI=NPRG MAIN9190
IF{NN,FN _NRR} M]=NPRG MA INGY 00
RFAD (N]) R MAIN921D
11, =1 +MNRNF NRENF OR MAING220
nn o700 1=1.NFOR MAINY230
11=10 MAINGD 40}
NN A9N0 K=1,MFNR MAINY250
IF {11.GT.NMR) GIT TP A90 MAING? 60
C=a(11) MAINY?270
IF (C.F0.N,.0) GO TP 690 MA [NG2 RO
C=C¥AIK) MATN9290
MAX=MAXR(K ) MATNS300
KK=]1-T1} MAIN9ALO
NN 640 JI=11,MAX,MFNR MAIN9320
REJJ+KK I=REIIHKK)=CHAL D) MAING330
KK = [ +NMR MAINGQ340
JJI=K+NMR MATNG350
NN ABN 1 =1,LL . MAING3A0
RIKK}=R{KK)=C*A( L) MATN9 370
KK =KK +NF NR MA TNY3RO
J= L +NFOR MAIN9390
Ti=11-1nF MA TNO4NO0
FL=TL+NFOR MAIND410
TFINRR NF 1) G TN 750 MATNG4? ()
NO 740 T=),MSR MATMUA430

A{T}=R{ T}

MATNG&LD

LT°D



GnoIn son

750 WRITF (N?2) R
ROD CNNT INUF
M=M]
MY =Np
qQnn N2 =M

MATNG 450
MATNG4ALD
MAINYSTO
MATNG4 A0
MATNG490
MA INGK00

€ e e s sl o sl X st el ol e s o stk ok OB e ife e dde e e e o ok ok ook ok fojolok S kok ok R ok R R R Rk kR MA NG R 0

RACKSHASTITIIIINN - RFSHILTS NM

TAPE NT?

MATNQS520

C et ek e o e e sl o e sfedfe ool e o B ol o o e el e ol sk kool ko doR Sl Aok ok ook R RoR R R R R KX TR EMATNY 5 3()

ans

aq10

920

aun
950
955

aAhn

1000

1LS=L1L *NFNR
MFR=MFOR% {NAR+] )
NIIM=NRR#NF DR
MAX=NFER|_|_

NN g9ns T=1,.MAX
R{1)=n, -

RFWIND NT2

NN 1000 N=] MALNCK
RACKSPAGFE NBKS
RFAN (NBKS) A MAXR
RACKSPACF NRKS
pNoo1n 1L=1.00

K=l %MFR

NN 9N =1 ,MIM
1=K~NFOR

R{K)}=R({T]}

K=K~}

1=MMR

NN 970 1 =1,1L
K=(l{-1)%NFR

NN 92n 1=} ,NFOR
T=71+1

K=K+1

RIK)=A(T)

NN 988 [=1,NFNR
J=NENR+Y =T
MAX=MAY"L 1)

TF (AL, D2.0,) G TN 985
NN 980 1, =111
K¥=1+{1-1)%=MFR

JI=KK+1
TL=J+NFOR
C=R{KK)

N Gan TT1=11L MAXNFOR
C=C-AL I V=RC )
KNENKFES ]

ALKK)=(C

CONTINIF

=0

N QaD L =T,L0
K=(L-1)*MFR

NN 94N (I=] MFOR

K=K+1

I=1+1

At T)=RLK)

WRITFINTIZ2) (A{T)s1=1,05)
CONT INUIF

RFTIIRN

FNRMAT (A3HASKFT NF FQUATIAMS MAY HE SINGHLAR /

26H DEAGOMAL TFRKM OF FOUATION

FNII

+18,

RH

FOUALS

v1PF12.4)

MATNOS4(}
MAINGS5S0
MA TNYS AN
MATNGS5TO
MA TNQ5R0
MAING590
MATNSADN
MATNYALO
MATN9&20
MAINDG630
MAINGA4D
MAINGARS(O
MATNOAAD
MAIN9GTO
MATN9ARO
MAINIEI0
MAINGTOO
MAINST710
MATNST20
MAING T30
MAINGT740

MAINGT7S0

MATNGT60
MATNSTT0
MATNGT7RD
MAIN9 790
MAINQROD
MAINGR1O
MA TMYRZ D
MATNYR30
MA TNYRAD
MATNYRSO
MATNGRAD
MATNORTO
MA TNORRD
MATNYRYD
MA IN99N0
MATN9IOTO
MA IN992 0
MATN9Y30
MATNGQ4D
MATNGY50
MA TNQ9AD
MATNGSTO
MATNY9RO
MATMY9Y0
MA TNOODO
MAINGOTO
MA TNOOZ D
MATNOO30
MATNODGD
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SURRADTINE MAXDIINDNCNNGRNFORGLLLN,NRLACK 4[24 1124 W NHMAXD]} MATNQOSG
stttk d ke SR e R e Al A R R TR R S A AR R R R G R R RGN AF R R EEZMA [NOO KO

[ CALCULATF MAXTMIUM NJSPLACFMENT® CNNSTRAINT RATINS MAINOOTO
C#**ﬂt*t*#*##*#t*#ﬂ##t###****##tt#tﬁt#*wt#*##*$**t#¢#t$$##t*¥##*¢t#t*#$#MA]NODRO
DIMENSTON TODCLD) JDEPMILLy2,LD) MATNOQYO
REAL#R RINFOR,LL) MAIND1O0O
COMMON/ZJUNK /M1 1 (4) oMFT L4 3 RMIL4),DC1(4) 4 JUN(P84) MAINOL10

NN 11 1=1,MMAXD MATNO120

11 RMI{1)=0.0 MAINO130
REARL 112) 1AD,DLAN MATNOL4O
RFWIND 17 MATNO150
NN=NEDR#NRINCK MAINO1AD
LP=LD MAINO]TO

NN 500 KK=1,NMRLNCK MAINDLRO
RFADIT2)R MAINO1Y90
NM=MM=NF OR MA TNO? 00

1 LI=IDnNiLNY) MAINO?10
IF{LTL.LF.NN) 6N TN 500 MATNO270

LIN=L T=NN ] MATNN230
Cadoptedezddrod ok kb kst ea i hdnd ke s sk fdp ok R Rgrd ik rkdixMA TNO? 40
[ CALCULATF ACTUAL DISPLACEMENT 10 CONSTRAINFD DISPLACEMENT RATIN  MAINDZ50
C FOR ALLL LOAD CONDITINNS MAINO? 60
Credrdedugol ok okl e do bkl e e o o R e e e o sk e ook R ok ok ok ke ek ok Rk doR Rk k kX MATNO2T 0O
PN 10 J=1,LL MA jNO? RO
RATIN=0,0 MAING?90
RR=R{LTN,.}) MAINN300
TE(BR)} 20,10,30 MATNO310

20 PN=NCANC Sy 14001) MAINO320
IF(DPN.FO.0) GN TN 10 MAIND330

G0 TN 8D MA [ND340

20 PP==NCON{ 1, 2,101 ) MAINO3R50
IFINN,FO,L.0) 6N TN 10 MAINO3AO

S0 RATIN=RA/NN MAIND3T0O
ARATIN=ARS(RATIN) MA INO3 80
Cazdiordiiomnrihkkik kb fp kit kb d kb dxhiaphriokidoeiokork kR ke tMAINN390
C-—--- FINPD THF MIN, RATIN NF FNUR MAX. DISP. RATINS FNUND SO FAR MA TND4 0O
{C e o e e et ot o e e e ok ool e e oo o sl A ool e el sofoledlr e o o kol e ok bl e e ol i ke e ke ook R R F R Y MAINOAL O
R=1,0F20 MAIND&2 0

J1=0 MAINO430

NN 70 J4=1,NMAXD MA TMO& 40
RT=ARSIRMI(..1}) MAINN450
IFIRT.GF.R) GO TR 70 MATNOG6HO

R=R1} MATNOGTO

RAERN] MAINO4RO

70 CONTINUE MAINQ490
Cadrddef ki rdrh ki dd kit o pd bbbk i skt dphetrkrxiienMA [NOSOD
C-==-- RFPLACF THIS MINJRATIN WITH NFW RATIN IF 11 1S GREATER MATNOS)O
Cdfokkkddbdokhohs thdokdrdrddknddok it etk ke kAR RE 2 Ehiort ek x xR IMA TNOS2 0D
TFUARATIN,LF,R) GN TD 10 MAINOS530

RMi{ J1)=RATIN MAINNR40

ME) (1) =T MATNNSSO
MLI(J1)= MAINOSAO
NARRIRELD MATNOSTO

10 CONT INDF MATNOSRO
LN = 1N1-1 MAINOS90
TE(LDTLFO.N) G TO 100 MA TNOGOD

6n 1N ) MAINNG&LO

800 CANT IMIF MAINDA20O
100 RFTURM MAINO630

FND MAINDAGO
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SURRMITINF PRINTN{ TN NyRyNFORJNUMNP |1 yNRLOCK ¢NEQ 124184 IW,KP) MAIMO650)
G ot e ek o e oo o 2 RS e e e e e e ek o el sk AR A AR e e Rk RO R RO R R OR B Rk X XK MA [ND 6 KO

[oRr— PRIMT NPDAL NISPLACFMFMIS

MAIMOGTO

X o o ofr e e oo ol oo ot sl o ok o e s e e Ao oo o e e ol e e R R R O R R ek Rk Rk E MA [N QG BO

DIMFMSTON TDINUMNP &) 4D{6+LL)
RFAL %R B{NFDR,LL)
RFEWINMD R
RFAD (1R) D
TF(KP.FO,0) RETHRN
RFWIMD |2
M=NFO
NN=MFORXNRINCK
N=N{IMNP
WRITF{ IW.2003)
NN 500 KK=] .MIIMNP
1=6
PN 250 JI=1,A
N 100 1L=1,LL
100 D{T,L)=0,
TFIM.GT . NNY G0 TN 150
TF (M_FO.0) GN TOH Ik0
RFAD( 1?) R
MM=NN-NFOR
180 IF(TIN(NGT)LT.1) GO TN 250
K =M—MN
M=M=
nn 200 L=1,LL
200 N{ T, )=RA(K,L)
250 I=1-]
WRITF({TW.2004) Ny(1L (DT )sT=1sb)sl=1,LL)
800 N=N-]
RFTHIRN

2003 FPRMAT (34H NODAL DISPLACEMFNTS AND ROTATINNS//
. SH NADF 454 LOAD 411X 41HX 411X 4 1HY ,11X

10X 42HYY 210X 42H77/)

2004 FNRMAT (1H 4 1441541P3F12,3,3F172.4/(110,3E12.3,3E12.4))

FMD

SHRRNITINMFE NPRIMT (A NV, (YW}

MATNOGIO
MATNOTOO
MATNOT10
MAINOT?20
MAINOT730
MATNOT40
MAINOT50
MATNOT60
MAINOTTO
MATNQTRO
MATNOT790
MA ITNORNO
MAINOALC
MAJNOR?20
MATNOR3O
MA INORAD
MAINORSO
MAINORGO
MAINORT0O
MAINOBARO
MAINORYO
MAINO9OO
MAINO9LO
MAINO920
MAINQO930
MAIND9 4O
MAINOSS50
MAINO9AO
MAINOSTO

+ 2HXX, MAINOQRO

MAINDG9O
MAIN1OOO
MAIN]LOL10

MAININO20

C o e o o oo e o o o e o e ol e e o o o ol o e o el oot ol ot e ool ol oo o ool o o e o ok s e e ok e s oo e ok ook Rk MA TN 030

Commmmm PRINT NFSIGN VARTARLF ARRAY

MAIN]1O4O

80 W o oo o oo o oo e o o o o oo o oo oo o o oot o e o e o ol o o R o s skl ok A e e O MA TN L Q5.0

NIMFNSTNN A{NV)
WRITF(TW,100A)
MRAW={ NV-1)/10+]
NN 220 M=) NRNW
M={M=1)%)0
TSTART=M+]
1STNP=M+1n
TFIISTNPL.GT.NV) [STNP=NV
220 MRITF{IW,IN0T7) M, {A{T),]I=fSTART,ISTNP)

RETHRN
1n0A FARMATL //2RH VALUFS NF NFSIGN VARTARLES //
1125H 1 ? 2
? [ 7 L]
1007 FORMATI(IH 415.10F)2,4)
FMD

MAIN1OGKO
MATN] Q70
MAINLORD
MATNTIO90
MATN1100
MAIN]I1YO
MAINL1120
MAIN]130
MATIN]140
MAINT150
MAINLLAD

5 MATNIIT0
10 / YMAIN11RO
MAINL 190
MAN1Z200

0Z°d



SHARNUITINF STRESS{ANLA,ASTRLLNAN, STRGAVN,LLLALNFONIMDY,NFOB MAIN1710

1 s AMTNT o T1012,1RT11,1W) MAIN1220
€ 2o sfete st feote oo ol ke ool ook et ol o o A R A e bR X o sk ok ok R R R KOOk XMA TNTY 2 30)
C-==—- CALCINATF STRFSSES MAIN12 40

CHeddpihhdihokhkidddbhadtddtatdbhddiddddprddeobrirrrhiiobkibrdr et ek MA[N]L250
DIMFNSINN STREGILL)4DINEQ,LR) oLAADINUMDY) o ANLDINUMDV) ASTR{NUMDV) MAIN1? A0

1 +A(MINT) MAIN1270
RFAL®A R{MFDR,LIL) MAIN12 RO
COAMMON /FLLPAR/ NPAR{14) yNIIMNP MRAND JNELTYP M1 4N2 N3 N&y N5 MTTT, MAIN1790

1 FLP( 9} NRLOCK MAIN1300
CAMMON/ IHNK ZJHNET6) 3 1. ToLH 4 JUNT{2R2) MAIN1310
RFWIND T} MAIN1320
RFWIND 11 MAIN]1330

RFAD {J1} ANLD MAIN1340
READITTL) ASTIR MATN] 350

(G e ke e el s ok ook ool ol oo o A R o R R R e R ok R R Rk ok R kAR kR X MA [N] 360
[T PRINT DESJGN VAR[ARLF ARRAY FNR CURRFN1 DESIGN MAIN1370
€t e ook Aok koo ok lob ok o ok kb bkl ok kol Sk ke ok bk dok R Aok ok Aok bk B R kX MA TN 1 380
CALL DPRINT {ANILN,NIIMDV, W) MAIN1390
nNo111 T=1,NIMDY MAIN14DO

111 LAAp(T)=0 MAIN1&1O
RFAD (111) STR MAIN1420
NI=(LL=1)/LR +] MAIN] 430

LH=0 MAIN1440D

NN 1000 Ti=1,N7 MAINL 450

C oot ek dook oo e oo ok oo e et o ok e ol sk ok ok ROk i R ik kR Bk XXX MA TN 1460
Cm-=—- MAVE NISPLACFMENTS INTN CARFE FNR LR LNAD CONDITIONS MATN]1470
€ Ao oot di e e e o ok oot o o ket o ok ko ook A A e ookt o o kol Sl R o R e ok R kR SR X MA TN ) 4RO
CALL MOVFN{RyDNFORNALNCK,NFOLLyLRLH.LTs12) MAIN]1490
ekt i ool ok ol R R R ol A ek o R b Aok S ok R ok Rk Rk k kR xR HRMAINT K00
[ CALCULATF FLFMENT STRFSSFS AND PFRFNRM FULLY STRESSED DESIGN MAINL5]0
C FPR 1R L NAD CPANDITIPNS : MAIN1520
€ et ook st s i e v ok ok e ool o ok sk 3o 20k o ol okl Bl R R ek gk ol ok kR R R R R R kRO  MATN 15 30
PN 1NON M=] NFLTYP MAIN1540

RFAD (18) MPAR MATN1550
MTYPF=NPAR( 1) MAINL1560
MPAR{1)}=0 MAIN1570

CALL FLTYPF (AMTNTMTYPF,IW) MAIN15RO

1000 COMTINUF MAIN1590
RFTURN MAINLGOQ

FND MAINIALO
SURRNUTTMFE MOVEN({A D 4NFQR MRELNCK JNFQ,LL LA H LT, 12) MAIN1620
Crmtrotatorkddobkrdordodrdh ik ddd Sdnd s s raasrd bk shhR ikt iaassikid ¥ eMA[NLA30 .
C-==-- MOVE NISPLACFMENTS TNTN CNRF FMR LA ILNAND CONNITINNS FRAM TAPE NT MAINL640
Cresxsdob il ok Ak S A ook R R Rk R A S A AR AR pp F RSk kR A R ok RN EEREEMA TN 650
NIMENSTNN D{NFOLIR) MAINL 660

REAL %R RINFOR,LL) - MAINTATO
REWIND |2 MAINL6RO
LT=L_H+1 MATNIAQO
LLT=1-LT . MAIN] 700

ILH=)L T+{.R-1 MAINLT710
TREOLHLGTLLL ) LH=LL MAINLT72(r
NO=MENRENR] NMK MATN1T730

nA 200 NN=1,MRLACK MAIN] 740

READ(12) R MATM1TS50

12°0



200

N=MENR

1€ (MN,FN.1) N=NFO-NO+NFOR
NO=NO-NFOR

NN 200 1=1,N

1=NO+|

PN 200 L= T4l H

K=l 4111

NETLK)Y=R{ 4,1

RFTURN

FND

SHARNNTIMF STRSC {ANIN,STR N ,NFONHUMDY,I L, LR+ IB.NTAG )

MATN1760
MATINLTT70
MAINTT780
MAINLT790
MAIN]AROO
MAINIARLO
MAIN1R20
MATN]IR30
MAIN] 8R40
MATMIRS50

MAINIRAD

C 2 o s o e e 2 o e e e o et ae o o o e ot o o o e o o ok o oe e ol o o e o o ol e e st o e ok ok S ok oo e ek RO ROk R ok R R X MA TN BT

————— SFT 1P STRFSS MATRIX AND CALCULATFE STRESSFS

MATNLARO

(e o oo ol o o ol o o o sk e ool ok o e e e s e e e sl e ot A e ek kR ek ol ok R R e R e R R R R KRR G FEXMATMNTI RO

4no
500

ano

101

106
ann

105
1n

REALZR P1,P?,ST1,ST2,S5T.P

NIMENSTON STREA VL) sPUNEQLLR) JADLDINUMDY ) oP1I1544)43P2(1544),
1 STI15,24).5T2015,74)

COMMON/ ININK /JHNE L6 ) o LT LHo Lo SGI27) 3 TDVAR, TFXFRGoAREASXINFRT,
1 DESINF( 249)

COMMON/FM /NI MY NS NN LMI26) 3 STU15,26,21,P(15,442),EMI(3358)
FOUTVALFMCE (P14P )4 (P2,PLAL)) 4 (SToSTL)(STI361),5T2)

1E (NTAG,FR.N) 6P 1IN ADO

ML=l =1 T+1

nn 3nn [=1,MS

SGlLir=0,.0

NN 200 J=1,4

SELTI=SGOTI+PIL T ) ASTRE L)

po 8NN J=1.MD

DA=ME)

IFLLIGFN.0) AR TR 500

NN 40N T=1.MS

SGOII=SGETI+STIOT,d)=NEAY M)

CANT TMUF

an oI 110

READL TR) NI NW NS oMD, TOIVAR S FEX g FRCo (CIMET) o 1= oND) o LEESTUTod oK)
1 T=14MS) =] oMY oK=T oMUYy { EP T 4deK)al=14NS)gd=les) oK1 oNW)
IF{IRVAREN.N) GN TN 110

ARFA= AN ND{TNVAR)*FRC,

XTMERT=AREA%Z{FX

NN o100 T=1,N8%

PN 101 =14

P1(T4d}eP1{l4)#ARFA

NN 100 J=1.N0

STICT4d)=STIH T4 )*ARFA

READ(TA) MT(NFSINF(T),I=1,NT)

(F (MIFALT) GR 10 900

NN 104 T=1,MS

AN 104 J=1 M0

ST T4 =STHITo ) +ST201 0 )X INFRT

TF(NW.FN, 1) 6D 10 110

M 108 T=1,MS

nn o1ns J1=1,4

PHOTL)=PIL T, ) +P20T,.0)

RE TURN

END

MATNIQO0
MAIN1IS9LO
MAIN19720
MAIN1930
MAN]1940
MAIN1950
MATIN]1960
MAIN1GT70D
MATM19RO
MAIN]990

MAIN2OOOG -

MAIN?20OL10O
MATN2N2 0
MAINZ2030
MA IN? 040
MATN?2050
MA TN? 060
MAINZ2OTO
MA TM? ORD
MAIN2 NGO
MATINZ 100
MAINZ110
MAIN?2 170
MATN2)30
MAINZ2 140
MAIN2 150
MAINZ2 160
MATN2 170
MA N2 1RO
MATN2 190
MA TN? 200
MATMZ22 1O
MAN?2220
MATN2 230
MAIN?22 40
MAIN? 250
MAIN? 2 60O
MAINZ?2T0
MATN? 2 RO
MATN?2 290
MATN? 300

zz'0



SURRMITIME DESTGMIANI D, ASTR  LNADOWT NIMDY  J1, IR, T11,1W,EP) MATINZ2310
CAtooRao s ootk ool et ok Aok R ko B dobob 3ok B Rk ROl R R SRk kR ok X MA TN? 372 0

C=m=-= FVALUATE THF CURRFNT NFSIGN AND PFRFNRM RFNFSIGN NPFRATINN MAIN? 330
Cotdodk bbby it ok dok e ion Sl doboh ook g Rk ik kR ook ok ok b Rk ok ok MA [N? 340
DIMENSTON ADLDINUMDY ) G ASTRINIIMDY ), LDAD(MIMOV ), IWT (NUMDY ) MATN2 350

COMMOAN/CONTR/ICYCL oNCYCL o TSCALF (NSCALF +KSCALE.KPNVG, INFSN, IWTMIN, MAIN? 360
TWTMINGFPSTL NDFLTAT W NFLTA2 4 KPIIMCHKDTSP o NMAXD,MNDISP4LR1 +ALPA,SF,IS<MAIN2370

1 SMAX,DMAX,CNNST MA N2 380
CAMMON/Z JUNK /MY 6) yME1§4) ,DRAT {4 ) 4DCONTG) o NUIN(2RG) MAIN? 390

RFAD( TA) UMT MAIN? 400
KNNYG=3 MAIN2 41D
SMAX=N. MAIN2420
SMIN=] ,0F 20 MAIN2 430
NMAX=0. MATN? 440
MDESP=0 MATN2 450

1S=0 E MAIN?24A0

Wi=0, MAIN?2470
RCONST=? N MATM?24R0

PR 221 T=1.MiIMDY MAIN? 490

221 WT=WT+AOLN( 1)*MT(T) MAIN? 500

[ T e e e e T T T T R L PR TV LS N
C—=m== COMPUTF MAX, AND MIN, STRESS RATIAS AND PRINT THEM MAIN?520
(2 e o st o e o o o o o eofe o e oot o el sk o ok 300k ot oo o e ook etk e R R Ok o kR RN R OR X MA I N2 530
NN AR 1=1,NyMDY MAINZ2540
R=ASTRIT)/ADLD(T) MAIN?2550
IFIRFLSMAX) GN TN A9 MAIN? 560
SMAX=R MAINZ25T0
TMAX=1 MATN?5R0
LMAX=LRADI(T) MAIN?2590

A9 TFIR.GF.SMIN} GN TN &R MAINZAOO
SMIN=R MAIN?2610
AL MAIN2620
LMIN=LNAD(]) MAIN?2 630

AR CONT INUF MAIN?2640
WRETELIW, 1000) IDESN SMAX S LMAX o JMBX , SMINLMIN, IMIN MAIN2650)
JF(KDISP,FO.NIGN TN AD MATIN?AKQ

CAs skt dotoiok ok b dol btk R ik ke ket Stk e R a ok kR R R XA AL EMAIND 670
Cam—== PRINT NDISPLACFMFNT CANSTRAINT RATINS MAIN? 680
Cookedrdedordokaddd by P A Rt baphdpdikdkdd gkt kg rdiobioorndrirxdrkkikMAIN2 690
WRITE{ IW,2002) MAIN? 700
nno79 1=1NMAXDS MAIN2T10O
TE(DRAT( 1) (MF.0) WRITF{TW,2001)DRAT(1)MLIIT)MFI(]) MAIN?T720

79 CNNTINIF i MAIN?2 730

(€ 7ot e e e el e o oot o o o e ot e e ool oot oo e ol R o o oo ok o R ROR K g R OKOR RN ook Ok KX X KK RORMA [ND 740
----- CAM_CULATF NN, NF PNSSIALE ACTIVF DISPLACEMENT CONSTRAINTS MAINZ2T50
~7FRO MNT DISPLCFMFNT RATENS WHICH ARF NOT LIKFLY TN RF ACTIVF MAIN2 760
----- FIND MAX, DISPLACFMENT RATID MAINZ2770
CREadyhbkktddorbhemsdsddddnkihford it rdhparrrindsphdord ke dtrransiknkrkaMA [N?2 TR0
nn 70 f=1,NMAXD MAIN2 790
ARN=ARS{NRAT( 1)) MA TN?ROO
IFIKSCALF,GT.0) ARPD =(ARD )**{] N/KSCALF) MAIN?R10O
R=ARDN/SMAX MAIN? B20
TF{R.1LT1.CNNST) GN TN 71 MAINZR30
NNTSP=NDISP+] MATN?R40
TFLARD,GT,NMAX) DNMAX=ARD MATN?RS50

6N TN 70 MAIN? R60

7Y PRAT(T) =N, MAINZRT70

70 COMT TNUF MATN? RRO

80 SF=SMAY MAIN? RGO

JRESF.LTDMAX) SF=PMAX MA IN?2900

£2°0



TF{SF.LT.NFLTAL.DR,SFLGT.DFLTAZ2) GN 10 305 MAIN2910

TFOSMINO T NFLTAL PR, SMIN,GT.NELTA2) 6N TN R3 MAIN?2970
WRETF (W, 1004) MAIN?7930
KOMVG=4 MA N2 940
WRITF(IW,1NNR) WT MATN?950

G TN RS MATN29AD

A2 WRITF{IW,10N3) MAIN2970
WRITF( IW,INNAR) WT MATN?29RO

R4 WRTTF(IW,2005) MATM2990
KAMVG=3 MATM3000
TREIDMAX GT,SHMAX) KPNVG=2 MATN3OLD
ISCALF=0n MATN3020
TCYCL=T0YOL+Y MATN3030
TF{TCYCL JLFNCYCLY G TN RS MAIN3040
KONy Q=4 MAIN3050
WRITF({ [W,1NN5) NfYCL MAIN3060

GN 10 RS MAIN3070

NS FFIKSCALF,GF JN JANND, SFLT,ROONST) GO TN 101 MATM3080
WRTITF{TIW,1002) MAIN3090

GN TN R4 MAIN3100

101 1S=1 MAIN3110
TF(KSCALF,LF,.0) SF=SMAX MATN3120

NN 102 =1 ,MIMDV MAIN3130

103 AN N T)=ANLD( [)*SF MAIN3140
TFIKSCALF,LF.0) G TN 803 MAINM3150
WRITF( TH,2n04) MATN3160
CALL MFSGISMAX,DMAX,.SF,1W) MAIN3170
WRITF(IW,.2006) MAIN3180
CALL NPRINT (ANLD,NUMDV,iW) MAIN3190
WT=WT*SF MA IN32 00
WRITF{IW, 100R} W] MAIN3210

GN TN R4 MAIN3220

ROZ2 WRITF(IW,1N0?) MAIN3230
WRITF{1W,20n4) MAIN3240
TSCALF=TSCALF+1 MATN3250
TF{ISCALF ,FONSCALF) G0 TO 203 MAIN32 60
TF(MDISP,NF, N} RFETIRM MAIN32T70
PFWIND 11 MATIN32 80
WRITF{11)} ADLP MATN3290
CALL MESG( SMAX,SMAX,SMAX,IW) MAIN3300
RFTIIRM MAIN3310

202 KNNVR=4 MATN3320
WRITF(IW,100]) NSCALF MAIN3330

RS TFIKANVG,FO,4) GO TA 501 MATIN3340
TFIKSCALF I.Te0 JNR,SF,GFL,2.0}) G0 TN 5n3 MAIN3350
IF{MT LT WTMIN) GD TN 502 MAIN33A0
R=(WT-WIMIN) /WTIMIN MATM3370
TF(R,LT,FPSiL) GN TN 603 MAIM3380
KNMY(G=4 MAIN33Q0
WRITF( IW,1009} TWTIMIN MATN3400

6N 1N sM MAIN34]0

502 WIMIN=WT MATM3420
IWIMIN=]NFSN MATN3430

502 [FIMDTISP,FO,N) RFWIND 11 MATN3440
WRITFE}1) ASTR MATMILE50
RFTHIRN MATN34 60

501 TF(KPIINCH NF,1) RFTIRN MAIN34T70
REWIND 111 MATN3480
READITI}) ASIR MATN34U0)

PN 280 [=1MIMDY MATN3S00

$Z°0



250 WRITF(IP,1010) TLAPLNLE)+ASTRIL]) MAIN3S 1O
RETHRM MAIN3570

1000 FORMAT (// A2H ssstdsikdktsedtgpdpadirsrnsits/ MAIN3530
1 JRH FVAILUATINN AF DFSIGN NUMRFR,{4 / MAIN3540

P APH SxEhRAnR kRt e kR ok k) / / MAIN3550
380H STRFSS RATIN LNAD CNND DFS VARIARLF/, MAIN3SA0

4 4H MAXLF1R.4,T110.112, / MATM3570

5  4H MIN,F18,4,110,113 /) MAIN3580
1001 FORMAT(49H TFRMINAL DFSIGN---NUMRFR NF SCALING NPERATIONS= ,14//) MAIN3S90
1002 FNRMAT( //23H NESIGN IS NOT CRITICAL//) MATN3600
1002 FORMAT(//23H NFSIGN IS CRITICAL /71 KMAIN3610
1004 FARMAT(//23H PFSIGN IS ACCFPTARLFE  //) MAIN3620
1005 FORMAT(//48H TERMINAL NESIGN~—-NUMRER NF CRITICAL DESIGNS =,15//}MAIN3630
1NNA FARMAT{ //19H STRIICTURAL WFIGHT=,F11l.4} MAIN3640
1009 FORMATEAOH TERMIMAL DESTCN==-LIGHTFST CRITICAL DESIGN IS DESIGN MAIN3650
TMIMBFR, 147/} MAIN3660
1010 FORMATI[5,2F10,5) MAIN36TO
2001 FNRMAT{ 7%,F13.4.2110}) MAIN36R0
2002 FORMAT{4AH MAX DISP RATINS LOAD CNND FON NUMBRER/ )} MAIN36Y0
20n4 FARMAT(//1X,33HINIFNRM SCALING NPFRATION FALLOWS) MAIN3T0O0
2008 FORMAT(//1Xs?26HRENFSIGN PPFRATIDN FOLLNWS) MAIN3710
200A FNRMAT(//1X,4RHNFSIGN VARTARLFS AF SCALED {CRITICAL) DESIGN ARE) MAIN3T20
END MAIN3730
SHRROAMITINFE MFSGISF,NF,SFF,IW) MAIN3740

oo o ool oK oo o ol o e o ol o ke ot o e ol e ol R R R o ko ok X ko R Rk KX XMA N3 750
Cmmmme PRINT SCALF FACTOR FOR DNESIGN SCALING MAIN3760
Ctthbtdhbmikdtodddrdddgditiortindtshhdsiorionrdds bt dtihihak i s adkktMA [N3TT0
IFISF.GF,DF) GN 10 550 MAIN3TRO
VRITEE IW.1003) SFF MAIN3790
WRITF(TH,1004) MAIN3ROO

GN TN 551 MAIN3R10

5650 WRITFIIW,1003) SF MAIN3R20
WRITF( IW,1005) MATN3R30

K&]1 RFTIIRN MAIN3R4O
1N02 FNRMAT{ //1X<15HSCALF FACTPR 1S,F7.3,1THAND DETFRMINED RYY MAIN3R50
1004 FARMAT(1H+,40X 4 24HDTSPLACEMFNT CNNSTRATINIS) MAIN3R60
100§ FORMAT( 1H+,40X, 1AHSTRFSS COANSTRAINTS) MAIN3R870
FND MAIN3RBN

sz



SURRNIITINE NDFRV (ALAN,MTNTMTNT2 (MAOIIND) MAIN3RGO
e g ok ok ook e ddeolr gk e sodob ok o ok ek et dok b oo kol ok ok e ol R kool koo R R ek R R X R MA EN 3900
(e CALCULATE DISPLACFMEMT NFRIVATIVES MAIN3O10
oo oo e e s e ook o o ol o oo o e oot e e ok o ot e R R ke e e e 2ol AR R R BOR R R R R ok ROOR R R R MA TN Y2 0
COMMON/FILPAR/MPAR( 14) (NUMNP (MRAND NFLTYP N1, N2sN3 NG M5 MTTT,NEQ MAIN3930

T4 MUMFL GNHMDV M1 M2 M2, L+ LALZNFORNRLMCK MATN3940
COAMMNN/ JUNK / UMK 116 ) o JUNK2ETA) 4 JUNK3{ 2AR) MATN3950
COAMMOM/UNTTS/ TR TIPS T4 12413, 1R8,19,110,111,112 MAIN396N

COAMMON/CNNTR/ ICYCHL NCYCL o TSCALF o MSCALFKSCALF JKNNVG, IDESN, TWTMIN,MATN39T0
TMTIMINGFPSTLyNFLTAL «NFLTA2 oKPHMCH KNI SP ,NMAXD,NNTSP41LB1 ALPA,SF,ISsMAIN39RD

1 SMAXNMAX IMEGA MATN3G90
NIMEMSTNM A{MINT) MATN4OOD
RFALBR AD{MINT2) MATNGOL0
PN 1D I=1,16 MAINGO? O

10 JINMK2(T)=0 MATN4D30
0o e s e b e o o e o oo o ook okl e o o oo o oo ook oo sl oo oot e e e R X e R R R ok Rk 2R X MA T NG040
(=== REARRANGF ACTHAL DISPLACFMFENTS AND DISP, CONSTRAINT RATINS MAINGOSO
==~ ALT) 4=l NUMDY TS ARLD CARRIFD FROM STRFESS,AND DESTGN SURRNMUTINEMAINAOGO
(e e o e el ot i ol S e ot e sle ol g ofe o ol e e e okl e v ol sl ol ok e e o R o ok o ek Rk R o ok e e e ok R xR R MA TNGNTO

PR =(MIDT=NFORXEL) ®2=NUMDY } /MFO MATN4ORO
TFOLRT GTLLLLRI=1L MATN40OSO

MY=1 MATIN4100

N2 =M1 +NIIMDV MAIN411O
MA=NIEMFOZ| AY MAIN4120
ND3I=NI/2+1 MATN4L130

CALL ARRANLA(ND) GANDINNA} | RL,LL.NFOR,NRLNACK,NFOLNMAXN,[2,13) MATN4 140

(2% e i he o ol o ool o o vk o ool e ol afate e e o e el e oo ok o ool e ek e o e o o el e e e kol e e R e ok ol ke e ok O X MA TNG L S0
C~—=—- CALCLATF THE PRODICT WEACTHAL) TRANSPOSF®* STIFFNFSS MATRIX DFR.  MAING16D
{7, o e o e e o o e e ok ol o oo o e e e v ot ol o e ol o o o e o o e o o e e adeate ok S ol Al ok b Ok R OO ok ik R Rk R ik MA TN4G L T0
ILRI=(MINT=NFORFNOTSP%2) / (NHMDVANEQ) MAIN&]1RO
IFILRYI.AF.L) G TN 25§ MAIN&4190O
MM=NFORZNNTSP22+NFQ+NLIMNV-MTNT MATNG200

CALL FRRNR{MM) MAIN4? 10

25 TF(LR1.GTNNTSP))LRL=ND]SP MAING?22 0O
CALL FORCFSUA(NT) JAIN2),LRYMFOMN]SP«NIUMEL NUMDV,11,13,112) MAIM4G? 30

(C e e S e e e o o e o oo o e o o o e e oo e o ol e o ool oo ke e el e e e e o ek R MO R e ok R e NOR KB ARKMATING? G ()
[ TMPIIT DIIMMY 1 NADS MA ING2 50
(€ e o ol e e sk o o e ook ofe e oo st e e e o o o g R ol s o e e e e e sl e AR e sk b ik R ROR X R OO R X MA T NG 2 6 ()
ND?2=N]+NFNREMRAND MAING2 70

CALL DUMANCADIND } 4 AN(NN2 )} ANINDD ) JNFOR MBAMD G NRLOCK L JNITISPy T2+  MAIN42RO

1110) MATN42 90

€, i et oo oo ol o ot oo oo e o ool e oo o o o o e ot o ol 2o oo S DR el RO ol A R RO e R RO R R R AR KR MA T NG R0
fmmmem CALCULATE NIMMY NTSPLACFMFNTS MATNG310
(o o e o o s st e sl e bl oo ot o e ot e ot oot o ok e o o o ool e o o e ek e ok e R iR bR Xk kX MA [ NG 32 ()
NSR={ MRAND+IINTSP ) 2NFOR MATNGD 30

NP =M]+MFNR MATNGR40)

NNP =MD /7 4] MA IN4350
NMN3=NNP+NSR MATNL360

CALL NSALLAINT) ¢ADINNZ) AN{NN3) (NFORGMRAND NN SP,NRINCK yNSR MAING3T70

o o 12.12401G,110,1W) MATN&43RQ

€ s oe sz ootz ol ofe oo o e sl ot role e s e odoodeole ol v e e e vk v i sk Aol ook skl R ok ok Akt ok R kool ek ok ek X MA TN4 390
Cemm-- CAMLCIHATE NFRIVATIVFS MATNG4O0
G e e 7 o b e s ofe o o ol s e e o e o o sk e ok e e e e ool o o s ke e g e etk et Rl e e R MOX XX REMA TNG4 L ()
M2 =M) +NIMPVX] ] MAIMNG4D ()

N3 =ND +NMF NE R MA [N4430
MP3=N3/ D4} MATN&44O

(C, 30 e e o e e ole e gl s S e sl ot e e ol vl ofe ot e e ol ol e e ool e ol sl e sl e o ol ol e e e X T e e e el ojoR Xk e e e el ek MR AR MA TNG L KB
(—=m== RFAD AOLN AMND/NR ASTR 10 ADVANCF FILF 1 MATNG4GAD

oo s sk st o st e et o o ool s ok ek oot o oo sk e deotele ol e de o OB ROl e el N R sk Rk Xk ok R Rk X MA NG4S T0
CEWIMN T MAINGGRQO

9Z°'0



READETL)Y (ALT)T=1,NUMDY) MAIN4490

TF(KONVGLNF,1) RFADITIL) (AGT).1=1,.NUMDY) MATNGS500

MUMF =NUMFT, —NRDUND . MATNGS L0

CALL DFRVIAINT ) A(N2)ADIND3),NNTSP I RLNUMNDV NEQNEOR,NRLNCK, MAIN4520

TNEME 3 T1013.710,1121) MATIN4530

RF TURMN MATN4S40

FND MAINASSO
SURRNUTINF ARRAN( D ¢R,LB1yLL 4NFOR,NRLOCK NFO,NMAXDVT2413) MAIN4S60
Cmmmiokd kit dhobk R AR Exger sttt ah sk kR r gtk Rk dpiok ko kR Rk R e ke RIMAINSSTO
e RFARRANGF ACTUAL DISPLACFMENTS WHICH ARF ON TAPE 12 MAIN&4SRO
€ ootk e e o kol ek ok e e etk ool b b o b s btk b e ek ok kool sk ok ool ook o S ok e K MA TN 4S9
NIMENSTNN NDINFO,LRY) MATN4ANO
RFAL%R RINFOR,IL) MAINGGLO
COMMOM/ JUNK /ML 4 ) JME(4) 4RMI4) 4DCLAYMILCTS) (MED{4)DRATI4) ,NDCOAN{4G) .MATINAGGKD?D

1 MIN{26R) MAINGG3D
NT=(LL-1)/LAT+] MAIN4RKAOD

1 H=0 MAIN&G6S50

1.=0 MA TN4AAD
RFWIND T3 MAINGAKTD

NN 10 1=1,NT MATN46RO

CALL MAVEN(R,N,NFOR,NALNCK,NFOLILL,LRL LH,. 1,12} MAIN&GHEYO

&tk ik fufdodor ook ok o okl dok ol ok ok TR R Rk oo Rk o R kR R R xRk R X MA NG TO0
Cm———- WRTIF THF DISPLACFMENTS FOR MAX, RATINS NN TAPF |3 MAINGTLO
(= RFARRANGF MAX, DISPLACEMFENT RATINS [N ICRFASING DRDER AF LNAD MAINGT?20
C CONDITINN NUMRERS MATN4TR0
7 e e s o el et e et sl o ade ot o ot ok e o ook ol o ok kg R R S ik ok ok S ok Mok R MA [N4T 40
PO 10 =L T,LH MAIN&GT50

nn 10 Ks=1,MMAXD MAINGT60
TFIRMIK).FO.0) G TN 10 MATNGTTO
KK=ML_(K) MA JM4TRO

TFKK NF, 1)} G TN 10 MAIM&4T790
WRITF(13) (DIM,KK) M=1,NFD) MAINGROO

L=t +1 MATNGR]O
M_COL)=ML(K) MA IN4R?2 D

MFN{] }=MF {K} MAIN4R3D
NRAT() }=RM(K) MAINGBLGO
NEAMEL )Y =NCIK) MATN4R5Q

10 CONT [NHF MAIN4RAD
RFTURN MAIN4RTO

FND MATNGRRO

LZ'0



SURRNIIT INF FARCFSIANLN Ny LR14NFQO,NDTSPMIMFL (NUMDV,11,13,117) MAINGRSO
Cadtsatrkdsdsiotiond b ddkddobdoiiord bl Ap ok w R d s ok dr Rk ko ook gk rMA [N49 00

Cmem—= CALCULATF THF INTERMFNIATE PRANUCT HIT) TRANSPOSF* MAINGSLO
C (STIFFMESS MATRIX NFRIVATIVF) [N CALCULATING DEFLECTION CANSTRAINTMATING9?2O
C NFRIVATIVFS MAIN&930
€ 2 s e e o e ool oot ok o oo il oo o e o o et oo o ot o o o e e el R OB R e R R R ROk kR MA TNGD 40
REAL#P S.P,S1,S7 MBAIMGISD
NIMEMSTINM AR N(NOMDY Y JNDINFOLILRY) 4 S1{24,24),52(24,24) MAIMN4960
COMMON/EM/IMI24) ,SU244724,2),P(2644,4,2),FM)(2354) MAINGSTO
COMMON/ JUNK/NINC3?) 401 4,24) 4 INLLE1T2) MA [N4Q RO
FALTVALFMCFE {(S1,S).082,5(577)) MATN4990
RFWINN (3 MAINSONO
1L1=LR1 MATNSO10
MT=({NDISP-1}/LRYT+] MAMSN2 0

NN 100 F1=],NT MAINS030

% e e o e o ok Aot ok e o s oh o e o e st s ool o ale v Ak o o e 0K SO ol kRl ok ok i ok R R R MA NS0 40
(= RFAD ACTIIAL DISPLACFMFENMNT FOR 1R LOAD COANDTTIANS MAINSQSO
€ et ok e e o ool ol ok ootk oo e g ke ke A ok il Ak bk Sk Rt R ok ok ok e R E R R X MA [TNS 060
LT=TT*LR] MAINSOTO

TEOLT GTNNISP)IL Y =NDTSP=1 T+LRY MAINSORO
nno200 L=1,0L1 MAINSDQQ

200 RFAN(T3) (NI(T.L).E=1,NFQ) MAINS100
REUWIMN T2 MAINSTIL1OQ

NN 100 NN=] NIIMFL MAINS120

€ e o e o s ol ot o ol ke ol ol ot sl st oot st ot o ok e s R e RS e o o ok e R o RO Ok R R R ROk R R ok R S X RROEMATNG 130
- RFAND FLFMENT INFORMATINN MAINSL140

e B oo g o e o oo o e e o e oKt ok o e e o ek o R R R OB KRR R R R XX MAT NI 160
REANLET12) LRDGNU LGNV NNy [DVAR o TFX o FRCo ILMET) ¢ I=14NDY L LS, J.K), MATN5160

1 T=14NMP) 0210 MD) K= NI o (P LT oK)y (=1 ND) o J=be6),K=1,NV) MAINS170
TFCINVARLLE.O) 6A TD 100 MAINS1R0

CRddetr oy e fe e e e ekl e o AR ok e okl e ekl AR gk R gk kxRN AXMAINS 190
Cm=—==CALCULATF STIFFNESS MATRIX DERIVATIVF MA INS? 00
et o e e e e e sl ol oo s S ook g o o A s sk sl Bk ok s oo kool i ek o ol Rk Rk R ok Rk R EMA TNS 210
TFIMILFOL1) GN TN 501 MAING?20
FR=TFX *(FRCHEAMLDIINDVAR) YE&(TFX -1 ) MAINS5?230

PN S0 f=1,NN MA IN52 40

PN SN2 Jd=1,ND MAINS250

QN2 ST d)=SH{T.0)+S20 Ty ))%*FR MATNRZ A0
S01 N0 200 J=1.MD MAINS270
PN 300 J=1,MN MAINS? RO

200 ST 1) =STLT HI#*FRC MAINS290
C###**#t##*&#**#t#*#*##f.lt«!.‘W.(*inki‘ﬂl**1‘i.'f#t#ﬁ*****"-;H!#***###****#ﬁ#***#*######MA]N530()
C---=- CALCULATF THF PRONICT (]} TRAMSPOSE #STIFFNFSS MATRIX DERIVAVTIVE MAING310
C**tt####*t-‘k#tt*##ttﬁ’.‘-‘f.:::nﬂlx!t#’&#*#:&ttt**##’(n“,-*#**t**#####**###**#*’X#*#*#\-“**MA INS320)
NN 980 [=1,0L1 MAINS330

NN 980 )=1,ND MAINS340

Q8N C(1,.0)1=0.0 MAIN5350
NN AN K=1,MN MAIN5360

MM=| M(K) MAINS3TO
IF{MM,LE,0) GD TN AN MATMS 380
nnoAND F=1,L1 MATNS 390

PO ANN J=1,ND MA ING4OU

AOC CHT a0 =0T ) #NIMM, T )EST K, ) MAING 4]0
A1N CONT IMIIF MAING4?20
WRTIIF(11) ND,TNVAR e T e ) b=l ND) G T=1, L ) (LMIT),I=1.ND) MATNS 430

100 CONT INIE MA INR&GLQ
RETIHRN maTh5450

FND MAINR4AD

820



SHRRNUT INF DUMAN(A R, CyNFORMRANDGNALOCKLLMNDISP,12,110) MATNR4TO
CREfdfthdd il st rrdhddd il fiordond e Ry ARtk kR Rk AR X ERKEMA FNRGHRD

[ PUT TN DIIMMY L DANS FOR CALCULATION NF DBISPLACFMENT DERIVATIVES MATNG 490
RFAL*R A(NFORMRAMN) JRINFOB,LL),CI(NFNB,NNTSP) MAIN&510
COMMONZ AHINK / JUNTLA) gMLC L4 )y MEQ LG ) 4 DRAT(S4 ) NCONI4) 4 JUN] (26R) MAINGS2 0
RFWEND |2 MAIN5530
RFWIND 110 MATING540
N 10 L=1,NRLPCK MAINS550
READITI0) AR MAINS560
nn 20 1=1,NFOR MA NS5 T0
nno20 =1 ,NNISP MAINS5R0

20 C(T.0)=0.0 MATNS590
NT=(1 -] )%NFQR MATNS600
ME=NT+NFNR MAIN5SAL0
DN S0 J=1,.NDISP MAINSAK20
J=MFOL 1) MA JNGA30
TFIJJLF,NT) GA TO KO MAINS 640
TFLOGT.MF) 6N TO 6N MAINSASO
CLI=NT, 1) =1, MAINS 660
TFINRATIT) (L T40) CLI=NII)==-1,.0 MAIN&ATH

S0 CNMTINIE MAING6RO

1IN WRITF{12)A.C MAJNSL90
RFTURN MATNSTO0
END MAINSTLIO

SHRRANTINF NERVIORTsNeAGNDTSPLILR] 4NIIMDV ,NFO,NFORNBLNCK (NUMFL,11, MBINSTZ20

113,710,111) MAIN5T30
Cuddrdd e tdlot btk kR xRk r ke e e Rnh ek ke e xnEhxxEMAINGT40
[ —— CALCULATE DISPLACFMFNT DFRIVATIVFS MATNST50
[ E ey T T P T T 2 P L Y S L L 7Yy

NIMENS TAM QR T{NUMRY 41.R1) 4D{NFO.LAT) MAINSTTO
REAL®P R{NFOR,NNISP) MAINSTRO
COMMON/ZJUNK / HNC32) o NDGTOVAR L1 .Cl 6, 24) 4 LM{24) , JUNY(145) MAINSTOO
MT=(MD)SP-1)/1LRT+) MAINSROO

t,H=n MAINSRLO
REWIND ]2 MAINSR20

NN 200 T1=1,NT MAINSA30
Cotedrrt ek hdokhd et dorler ok F R rhk ekt b nakhiprordksy bk kk ket kkkMAINSRLD
[FE— MOVE DISPILACFMFENTS INTA CORF FPR LR LNAN COMDITIPNS, MAINSRS50
Cadbd s thdddok bbbyl kd o ddd okt padan kb ok r ke hlokk ka3 rMAINSRAQN
CALL MOVFN{ BN MEORMNPLNCK (NFOLNDISP LR LHLTs110) MAINSBTN
L1=LH-L T+1 MAINSRRO

NN B0 =1 NIMDY MAINSROD

PN S0 J=1,11 MAIN5900

50 ORT( 14.0)=n.N MAINGQ10

N0 10D M=] ,NIMEY, MAIN5G2 0

C oo e e el el et sk ol ol e ook b e e e e ofak ok ol e e e ok ok kok ek gk ke kS K xR MA TN 30
C----- READ THF PRANUCT VIACTIAL) TRANSPOSE® STIFFMESS MATR. NERIVAIIVE MAINS5940
Clrdededofoe ket okt dodot e dobdedk e ek ek ol b ok e bk o Rk ke ok Rk Bk R MA INS9 50
* REAPCTL) NDGINVAR o (G T4d)ad=14MN),T=1401)4(LMIT},I=1,ND) MAINS960D
CRedkrddddded b ok doiob etk e e e e e sde e etk o S ek Aok b o e e R R M Rk X AR AR XERMAINGITO
C-—--- CALCULATF NERTVATIVES MAINSYRO
TRt e R 2 2 2t 2 2 20T S LT o)
NN 100 I=1,NN MATNAONOO

MM=] M{ 1) MAINANLO
JFIMM | F,0) G TN 1NN MAINAO?Q

nn sin K=1,L1 MA TNADAO

62°0



S10 ORT{INVAR JK)=ORF{TNVARWK )=-CIK+T)%N{MM,K) MAENG6OSO

100 CANT FNUF MAINAOSO
2 v sieote v o o ofe ok o o o ool oo e o o ool o ol ofe ol e ool e st et ol ol o e o gt ol o O X S e e ok SR R gk R R e ol X MA TN G OB ()
C———-= WRITE NTSPLACFMENT NFRIVATIVES PN TAPE MAING0TO
C s e el e e o e ok e afe e e ot ot ok o e ol o e e sl e o e o e ade o o o e o s ook e e e e i e obole e i e kel e R s s ok Bk R R R R R EMA T NANRO

PN o300 =1 ,1.1 MATNANQOD

AN WRITF(TII(ORTITIK ) 4K=],NUMNY) MATNATOO

200 CONMTIMUIF MAINALIO

RFTIIRM MATNGL20
FAID MAINAL130
SURRNITIMF NISP(RNDLAMDALNNDISP,ICAN) MAINGA1 4D

(e 2 vk o o o o o o o e o ot e sl oo o o ok e el e ke ol e ek e ok R R kR R R ek Rk R e M e R A AL MAING IS
Com—- FIND NUT ACTIVF LAMBRDA'S(IF +VF NISP. CIANSTRAINTS) MAINALAD
%ol oo s ol e r e e e o oo ool 2 ke e o ol e o e oo o e ol e o e e e adofe e ool o o e e S e e kel oo e R R R X Rk KX MATNAL T O
DIMENSTNAN R(4) 4N( 4 ,4) JAMDAL &) MAING]RD
1CNN=NPESP MAING]90
IF(NDISP.GT.1) GN TN 90D MAINA? OO
AMDA(1)=R(})/DL1,1) MAING210
TFCAMDAL 1) ,GT,.0,) RFTIRN MAINA?20
AMDA(] ) =0, MAINGK?30
ICNN=z=ON MA TNR240
RFTURM MAINK250
900 TFIN(2,2).,NE,O,) GN TN 10 MAING&? A0
TRIN(1 1) NF,N,) (00 1) MAING2T70
AMNA{ 1) =0, MA ING? RO
AMDA(D) =N, MATNG29N
1CNN=N MATNA3NO
RFTURN MAING63LO

11 AMPA{1)=R(1)/Dl],1) MAIN6320
AMDAL(?) =D, MATNA330
1CAN=] MAINA340
TFAMDAIY).GTL0,) RFILRN MATINAASO
AMDA(1)=0, MAINA3AD
1CNNM=0 MAINGA370
RFTIRN MATN&3A0

10 TRIN{141)NF.N) GNID 20 MAING390
AMDA[ 1) =0, MA INGGOO
AMDAL2)=P{2}/N(2,2) MAING4LO
T16NN= MATNAG20
FTR{AMDA(? ) ,GT.0N.) RFETIRN MATNA43NO
AMDA( 2)=0N, MATINAG 4D
TCNN=p MAING450
RFTIIRN MATNA4AD

20 DEL=NE141)35N(2,2)-N{1,2)%D(1,2) MATN6GTO
C1=N01,1)%N{2,2)%) ,0F=0A MA TNAG RO
TFEARSINFI)LGT.CLY GO 10 30 MAINA4SO
A=R{1)I/DTe1) MATNASOD
A2=R(2)/NL2,2) MATNASTO
TR(ATLLF N ANNDLAD IF ,0,) GN TN 40 MAINAS2(
TFLA2.GT.AL) GN 10 &0 MATNASAD
AMDAL 1) =AY MATNAROGL
AMPA(?)=0, MATNESS0
1CNM=) MATNASAQ
RETIIRM MATINASTO

S0 AMNDA{ T )}=n, MATNAR RO

0¢°0



4an

an

60

AMDALD )=A?

16NNz

RFTURN

AMDA{ 1)=0,

AMDA{(2)=0,

TCON=0

RETIURN

AMDAL L)=(N{?2,2)%R{1)=D{1,2)2R(2))/DFL
AMDA(2)=0=Nt2, 1 }¥R{1}J+N(L 41 )ER(2)) /DFL
TFCAMDAC 1) GTL0LAND AMDA( 2) .GT,0,) KRFTIRN
TFCAMDALY }L.GT.AMDALZ)) 6N 1N Ap
AMDA(1)=0,

AMPDAE2)Y=R(2}/DN(7.2}

1cnN=1

TFIAMDA(?).0T.0.) RFTIRN

AMRA[ 2 )=0,

16NN=N

RFTHRN

AMDA(Y }=R({1}/PN{]1,1)

AMDA(21}=0,

160Nz

TF{AMDACT) ,GT,.0,) RFIRN

AMDA(])=0,

1CNN=0

RFTHURN

END

MAINGSY0)
MA INAGOD
MATN6ALO
MANAL?20
MAINGA3O
MA TNAASO
MAING6AS0
MATNA&KQ
MAINGATO
MAINBARD
MAING6ID
MATNGTOO
MATNGTLD
MAINART20
MATNG6TAD
MAINETEN
MAINGTH0
MAINATAD
MAINGTTO
MATNATRO
MAIMATYO
MAINARNO-
MAINGALO
MATNAR?2Q
MAINARAD
MAIN6R4O

10



SHRRNONTINFE DNFSTMIORT«INT 4 ANLDGASTRyADISHUNTL,APTINDGNUMDVNDISP,  MATMAR50

1T T1eF3,1R,TW) MA IMARAD
C ot deode dele ook s ok 20 % 2 ek o e e et vl e g e S ok R e S ol kR ok R R R R R R R R R AR R MATNGRT O
C-———-- CARRY NUT NISPLACFMENT RFDFSIGN MR SCALTNG MATN&RRO
€A oR R ottt s G et € B e R S O 2RO S X R RO B AR R R AR A AOE R MAT ARG ()
NIMFNSTINM TRTINUMDV Y ANLDENUMDY ) L ASTR{NUMDY) s ADTSI(NUMDV) MAINAYONO
JORT {MIMPY JNDTFSP ) JHWTINUIMDV) (APTIND{NIMDV) MAINAYLO

COMMON/CONTR/ TCYCL SMNOYCL s I SCALE ZNSCALF JKSCALFJKNNVG INESNL IWIMINGMATING920
IWTMINGFPSTL¢NFLTAT «DFLTA2 yKPHNCH (KNI SPyMMAXDJNDTSS LB 9 ALPA,SFy 1S MATNGY30

1 SMAXAMAX,NMFGA MAINAQ4Q
COMMON/Z JINK /JUNE LAY oML LA ) g MR LG ) DRAT(4) JDCNN{L ) oN{4 44 ) 4R EA) ,AMDALAMAINEYSD
1),S04) «JUNT(240) MATNAKQAD

NATA TAGY s TAG2/3HACTW4HPASS/ MATNMAYTO
DFRLG=6,0%( 1 ,0-DFI_TAL) MAINAY RO
RFEL.T11=1,0-PF1S MAINAYYO
NDFILT?22=1.0+NFIL5 MAINTOO00
RACKSPACF Inr MAINTOLO

READ( TRY UWT MAINT7020
RFWIMN [) MATNTO30

READ (T1)ANLD MAINTNSO
PFWINN T3 MAINTOSO

nn A1 T=1.NRTSP MAINT7060

AL READ(TZ)  (ORTL0,T)4J0=1,N1IMDY) MATNTOT70

A0 TRIKNNVG,FO,1) GO TN §0) MAINTORO
ct*t#tth*ﬁ#**####*#*#*##tth*#t*#*###kt****t*t***#***##t#tk#**#***#***#**MA]NTOQD
Co-mm= NISPIACFMFNT CNNSTRAIMT REDNFSIGN MATNT100
C*###t**t#t**t:$$¢t**#**t$ﬁ*#*#*#####tﬁt*#*#****t**##*#****t##***#*#**#:MAlN7110
RFAD{ T1} ASTR MAINT7120
REWIND 11 MAINT 30
TFLISWNF,.1) 6P 10 10 MAINTL A0
c#t#t##*ﬁ###*#*#***tﬁ#t*ﬁt*#t#t**#$tﬁ3##***t**##**ﬁ##t#&#*#n*t*########*MA]N7150
Cem—- COAMVFRT NISPLACFMFMT RATINS AND DFRIVATIVFS TP THE SCALED DFESIGN  MAINTL160
Coltht ko ke AR R R A R R A A R A RO R R R R R o R R R 2R MATNT 1T O
ND 99 [=1,NUMDY MATNT1RO

9O ANLNLY ) =ANLIIT)*SF MAINT 190
SFF=SF*%KS[ALF MAINT200
SFEF=SFE#SF MAINTZ 1O

nA 102 1=1,MNDESP MAINT?220
NRAT(T)I=DPRATI])/SFF MATMT7230

NN 102 Jd=1 ,NIMDY MATNT? 40

102 ORTLIT)I=0RT{.4T1J/SFFF MAINT7?250
C*t#t#ﬁt#**ﬁh#*#**#**##t##**t#*#*#*****#tﬂ****#*t*t#*##$#***$****##¢¥*#*MA|N7760
Crammm CLASSTFY DFSIGN VARTARLFS FITHFR AS ACTIVF DR PASSIVE MAINT?T0
[T NFSIGN VARTARLFS W[TH THFIR NFRIVATIVFS FNR AL PNTENTIALLY MAINT2 RO
C ACTIVFE DISPILACFMEMT COANSTRAINTS AS POSTTIVFE ARF PASSIVF VARTABLFS MAINT290
C*t#t$*$#***¢#*¢*###k#*ﬁm*##*##t##t#w*#t##“ﬁ*###t$*#**##***$#**#*vt#**##HA|N7300
101 PN &N J=] ,MIMNDV MAINT 210
NO &1 Jd=1,MDISP MATMT320
TFIORTI T+ 1} LT,0,) GN TR 49 MATMT7330

81 CNNT [MUOF MATMT340
INL(T)=0 MATNT 250

GN TN &0 MAIM73A0

4 [nYit)=1 MATNTRTO

80 CNMT TMIF MATINT3RO

C ek de e dede e dedr ol e e e e e oo e e s e sk ol e ek ol el ol o o e e ok ke ek o Rk R LKk E XA FMATMT 290
C———-- TTRFRATINN TN FIND PUT ACTIVF/PASSIVE CLASSIFICATION NF DESIGN MAINTA00
c VARTARIFS MATMT 410
{7, e e o B30 e o e vl e o el e ot oo e ot e b el et AR S e e el ek Bk AR A R e Sl R R e X ANOF R xR RUARFMAINTLG2ND
700 MAf =) MATNT7 430

€ e e e sl edder s o e o e e ool e e e o e ok

B R RN R R R R R R AR R ALK MA [NTH L
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C—==== CHFCK TE ALL NFESIGN VARIARLFS ARF PASSJVF MAINT450
€A dole el S dr Aok b e e ool kR SR ok e e el ke ek ok ok Aok okt ok gk ek ok kR XA MA TNT 4L A0

NN 62 T=1,NIMDV MAINT&ATO
TFCINTITYLFOLY) GD TP 599 MATNT4ROD

&2 CONTINNE MAINT 490)
Crdodedredrdrkrk by kR dh b hd gk p e gk bk hdp g rd ek ek shdrdkixxeiExMATNTSO0
C~=—===ALL DFSIGN VARIABLFS ARF PASSIVF. TAKF STRFSS DESIGN AND GO FPR MAINTS510
G NEXT DFSEIGM CYCLF . MAINTS520
Catehdordodor et hdogd auadi btk ok s e R R gk Rk RN L MATNT S 3()
16NN=N MAINT540

GN TN 602 MAINT7550

(ot dediede okt et ko e ol ok Rl ok v okl R R Rl e ol e ok R AR R AR A X EE X XMA INTS AN
C—==== CALCULATF RIGHT HAND SIDES NF SEMULTANENUS FOUIATINNS FOR LAMBDAS  MAINTS70
€ ok ok ol e ool oo el e e p e Aok de ok e e o e ko Ml R e ok e R kA R TR AR XXFEMATINTS RO
599 DN RO T=1,.4 MATNTS90
R{T)=N, MATNT600

AMDA( ] }=0, MAINTGETLO

nn RO J=1,4 MAINTAR20

an NiT,4)=n, MATMT7630

PN o100 1=1,MDISP MATINTAGD
nP=0.n MAINTAS50
NA=0,0 MAINTA60

PN Y10 O=1,MIMDY MATNT6TO
TFCINT () FOLY) GN TA 120 MAINT7AROD
NP=PP+ORT (I TIRXLASTR{D)=ADLIN( V) } MAINTA9D

6N TN 110 MAINTTOO0

120 DA=DALORT (U4 T)HANLN( ) MAINTT10
110 €OMT INUF MAINTT?20Q
100 RIT)=(F-ALPAIEDA+(I-BRS(NRAT(( )} )% neiwmeiy -np MAINTTAQ
Cotedoidedk ook ik rd i ol ok o e R A A F ARG R GRS R R xR TEXEMAINT TS0
C-==-- NDFVFLOP CNOFFFICIFNT MATRIX FNR I AMRDAS MATNTT50
ko dodr drodrdeade e e ek X doklodo e R e e ek ko e ek p b R p ARk ok R e kR e RN EXMATNT T L0
nN 250 1=)ND]SP MATNTTT70

nn 2680 J=f.NDISP MAINT7T7RO
NiET,0)=n, MATNTT90

NN 260 K=1 ,NHMDY MATNTRQO0
IFIINTIK)GFOL 1) DEToh=NITs J)+DRI{K, T )EORT (K, J)RADLDIK) /UWT {K) MAINTELO

260 COMT INIF MAINT820
DTy d)==NiT,J)x{}.~ALPA) MAINT7830

250 DEOWTH=N(T,0) MATNTR40
Crst it e e R R S e ok TS Rk ek kR e xRN R LR XMATNTRS ()
[ ITFRATIOM TN FIND ACTIVE DISPIACFMENT CNNSTRAINTS(IF +VF LAMRNA'S)IMATNTRA0
CHdrmbhdRdhdthbddb s hdd ettty gt ad st b rh bRkl e r ek EkrMATNTRTQ
CALL DISPILRNJAMDANDISP,1CNN) MAINTRRO
TFIICAN MF,. 0} GNP TN 60} MAINTRYO

602 WRITFLIW,100A) TCNN MATNTINO
WRTTF(I1) ASIR MATNTQ10

6N TN 97) MAINTY?20
Coktdekddor etk b kb e ek e e o ks kR e ey R xRy RRRFAAXRMATNTGIRO
C=memn CALCULATF REDES)GN FROM NISPLACFMENT COMSTRAINTS MAINTO4N
Gt e e R R S ke S N A R SRR R AR e R R R A AR RN A EEMA[NT YISO
ADT NN 0N T=] NIMPY MAINTOAD
=0, MAINTYT70

DR SIN =t NMDISP MATNTYRO

810 C=C+AMDALQ)=DRT (T, MATNT9YD
APTIMM T )= /UNTLT) MA ITNRONO
C={ALPA={T.—ALPA)=PPTINDIT Y IZADLD(T) MATNANLO

JRIC AR ASTRETYY G I 6520 MA THADY O
TFOINTET) JFU,}) MAG=D MATNROZO

m(1)=0 MATNAOSGN
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ANTSETY=ASTP(T) MATNRO50

GN TR 50NN MATNROAD

R20 ADIS(T)=C MATNROTO
TECINT(T)I.FO,0) MAC=0 MAJNRORO
IniTy=1 MATNROYD

500 COAMT INIIF MATNALOO
e e o ok o o ol o e o s ok e o e e e oot e e o e e o e e RNl o 2 e O R B R R R XOR R R XX MA T NR ] 1 O
=== CHFECK FNR ANY CHANGF TN ACTIVE/PASSIVE CLASSIFICATION OF DESIGN MAINRLIZD
C VAR TARLFS MAINRI30
(2o el ool o o e o2 ol oo o e oo o e o oot ot oo e sk ok e Sk 20 e okl ol ok Rl R RN R R R XX E R MA TNR L 40
IFIMAC.FO.0) 0 TN 700 MATNR]S0

e e o ot v el sl ot e e oot it e oo ool o ot ol e et e R AR Gl e o S ol R R R R kR R vl Rk R kR MA [NRL 60
C-=-— PRINMT POPTIMALTIY IMDFX MAINRLTO
e st ot e e et ol sk o ook e o o e e e ok ol ol ok o o Ok Mol e kol R R ol s ek Rk e S kA [NR L R()
WRTITF(IW,2002) MAINR1IGO

NN 750 [=1 NIUMDV MA TMB2 00
TAG=TAG] MATNRZ210
JFLINM LTI FO.N) TAG=TAG? MAINR? 20

750 MRTIIFEIW,2003) TL,TAG.OPTINN(T) MA{MR?3()
WRITFI IW,1006) [COM MATINR?240O
TFISFL.GTILNFLTA2.MR,SF.LT.DFLTAL) GD 10Y 701 MAINR250
TFIAMAXLGTLOFLTAZ AR DMAX LET.DFLTAL) GO TN 70] MATNRZ A0

e oo e o o oo ok e o sl e o o e o ok o e ool el o e e R O SRR 2 el e gl ok Rk ROk R R Bk ek MA TNR2 T ()
(= CHECK FOR DISPLAGFMENT DFSIGN CNNVFRGFNCE, MATNRY? RO
(e o e e ot o e o sl ol o o oo oo o e e ok ook o ot ot oot e el e e R v e e ook R A e R A B S R AOEMA [ NR D O ()
nn 702 =1 ,MIMDV MAINA3N0
TECINY{T)LFO,0) GO F0 702 MATMR310O
~==NPTIMN[ 1) MAINR3? O
TRICGINFLTI?22 AR CLLTLDFLTILY GNP TO 701 MATNA330

702 CONTINUF MAINR3 4N
KNNVYG=4 MAINR3S50
HRITF(TW.2001) MA TNARIAO
RFTIRN MATNR3T0

(e e o e st ot o el ot ol e ok sl ot ot ol s e O o ool e o o 3 o e oo e R S el sl RO X 2O MA TNR 3RO
C-—--- CALCHLATF SCALF FACTPR FAR UNTFMRM SCALING FROM DISPLACFMENT MATNR3G(
C CONSTRAINTS MB INRANO0O
(% e et e e o st ool ol o ot o oo o ol ok s o oo o b ot o e R e o Ao MOl S ok K el e ok ok R HOR R R R XX MA [NR G O
&n1 NN 503 1=] NPISP MAINRSGP O
St)=n MATNR430

PN SO2  T=1 .MUMAOV MA TNAGGO

A0N2 SEH)=S(N+0RT{T.d)%=ANELNI(T) MATNR45()
SN3 SEEY=NCAN( 1) %[ 1.0=-ARSINRAT{.J)))/S(a)+1. MA NR4AN
RF=0, MAINR&TO

PN 5N4 f=) NDISP MA INRG RO
TFISIT).GT.PFINF=S{T) MATNR 49D

504 CANT ITNUF MATNRSENOD
CALYL MESGISFDF«DF, W) MATNRS] O
TFINF.GT,SFISF=NF MATNRS2(

N 8BNS T=1,MIMDV MATNMBS530

SN5 ADTSL T)=ANI N{ F)%*SF MA MRS 40
RFLIND 11 MAINRSH(

INY WRPITFLTIL) ADTS MATMRBAD
Q71 RFTURN MATNMRBT()
1NNA FNRMAT( / /71X A2HMO . NF ACTIVE DISPLACFMENT CONSTRAIMTS ARF ,15) MATNBS KN
200Y FORMAT(43H DISPILACFMENT<CRITICAL DESIGM HAS COMVERGFD //) MATNMASRQN
2002 FNARMAT( //62H OPTIMALTTY INDFEX DF NFSIGM VARTARLES FPR DISPT. CONMATNAAN0
TSTIRATINTS //RXRHNV MG I X3 THAGCT/PAS y4 X HHIMDEX /) MAINKRATY

2002 FNPMAT(RX,15,A1N,F15,5) MATNRED O
FND MATNRA3O
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SURRNIIT JMF JRIISS (A,MTNT) TRHUSOD0O0O
C#t***”#t#*#####***ﬂtﬁ#tu###ﬁ#**ﬁ*#t*t#t#k#*t:##*#***t**#*##***#**t*#*##IRUSOO]U

Crmmmn THRFF NDIMFMSIONAL RAR FLFMENTS ' TRUSON? O
C##t’-##ﬁ*#***##t#t*h#####**tt#*#t###*&tl&ﬁt###**#*###*tt:&**####**##**##*t#TIH|50()30
NIMENSIPAM AIMTAT) TRUSN040
CAMMON /L PAR/ NPAR(14) NUMMP ,MRAND, NELTYP ,N1sN2,N3 NG NS MTTT,NEDOTRIISOOS0

Lo NUMFL G NHMDV M) M2 M2, 1, R «MEOR,NALNCK TRUSO060
CﬂMMnN/JHNKIJHN(lﬁ).LT.LH.L.SIG(?7).IDVAR.IFX'FRC'AREA'JUNI(?SO) TRUSOOTO
CﬂHNnN/UMITS/!R.{H.!P'II1(7.!3.18'19.110'111.117 TRUSNORO
MIMF=NPAR( 2} TRUSNOYN
KNNF=NPAR (&) TRUSO 100
IFINPAR(1),L,EN,0)GN TN 500 TRUSOLLO

GN AN {141e72) KONF TRUSD120
C*ttt*####*##*t*#t#tt###t#tt****tttt#*#*t#tk**tt####&*t**#t#**t####**‘**TR”Sﬂ]3"
C~=<==KNNF =1 INFRTIA 15 PROPORTINNAL N ARFA FPR  LACAL RUCKLING TRUSN} 40
o ? INFRTIA 1S PROPPARTENNAL TN ARFA®%)7 FMNR LNCAL RUCKLING TRUSO150
C&#t***#t##t**###tt#l&#!\#\'1::lc:t*##1&1&*f:t:##*###t#*&****ﬁ#*#***#t#t#**#t##*\'&t*TRUSO150
1 MHMMAT=NPAR{ 3} TRUSOL170
MUMGFO=NPAR(4 ) TRUSO1RO

NIMTC =NPAR( /) TRUSO190
NA=N&+MHMNP TRUISO200
N7=NE+NIIMMAT TRUSO?210
NR=NT+NIMMAT TRUSN?20
NO=NA+NIMMATENIMT( a5 TRUSN? 3D
MM=MO+NIIMGENE2 —MTN T TRUSO240

TF(MM ,GT.0)CALL ERRNR({MM) TRIS0?7 50

CALL RUSS (A(Ml).A(N]),AlNZ).A(NB)'A(NA)'A(NS).A(Nb).A(N7). TRUSN260
1AINR) y AIND) (NIMDY NIMNP (NIMMAT (NIIMTC NUMGFR , KNPE , NHMF ) TRISN? 70
RETHRN TRUSO2R0O
C*#*t####*tat##t#*at*****t###**ttn#&t¢t*t**#*#*#tt#**#t*##*t##t***#****#TRHSO?90
C~—=-- PROVISINN FQB,&PFCIAL IRNSS FLFMENT TRUSN300
C#*t#**##**#*#*t*#ﬁ#*###t##***t##*tﬁtt&ttt#t###ﬂl###:t**#ﬁ**##*#**l#t#**iTRUSO:i]0
? CALL NDFLFM (NPAR(]) NPAR(5) 1MW) TRUSN320
RETIIRN TRUS0330

S00 WRITIF {fW,2007) Knnf TRUSN340
DN RNO MM=1 ,MIIMF TRUSNISO

CALL STIRSCUAIMYI ) GA(NT) 3 AN NEFOGNIIMDY .1 L LR+ [R,0) TRUSN360

WRITF (IW,20N5) MM,ARFA TRUSN3TO

PN ROO 1=)LT,H TRUSO3R0O
TFILJGTLLT) WRITE(IW,2ND4) | TRUSN39D

CALL STRSCUAIML) oATNY) yATNA) JNEOLMIMNIV L4 ILRy IR, 1) TRUSN4NHD
WRITF( IW,2003) L ,S1G(1) TRIISN410

TGN IN (3,3.4) KNDF TRISNO420
C#####*t###**#*#*#ﬁn#*##it#*#t*####*h##t*#t##*#**#v#*##t#****:&t##*t***t#tTR”S()lo:40
Comm—n NESIGN OF RAR FILFMENTS FMR STRESS AND LNCAL RINCKL IMNG TRUSO440
e e T T T T T LTy
2 CALL DIRUISS LAIME) ,AIM?)},AIMI) NIIMDY) TRUSDSGAD

G 7O ROO TRUSO4TO
Coroedmpidae X dd st ph g A dd A d e A RA S KSR REN B R4k SR SRR REDRRRRERRR KL MR RS HRR A TRUS 4R ()
[ PRAVISINN FNR NESIGN NF SPECTAL TRISS FLEMENT TRUS D490
C*###t###*t#:tt*tt*#t*#b&a#*****&v*a#t#*#**#&k**#t##t###t*tttt##*:##*t##fRUSOﬁﬂﬂ
4 CNNT INDF TRUSOS1D

ROO CONTINUF 1RUSO520
RETURN TRUSNS3D

2002 FORMAT(//747H ANALYSIS DF TRUSS FILFEMEN[S, CEINSTRN CONE=,12 /7 TRUSN540
1 4TH FILFMFNMT  X=SFCT ARFA  LOAD COMD AXTAL FORCE /) TRUSNS50

2002 FNRMATIIH+,24X,15.46X4F12,4) TRUSNSAN
2006 FNRMAT( /) TRUSOKTO
2005 FORMATIIT742X4F)2,.4) TRUSOSRO

Fan TRHS 0590
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SURRPIITINF RIISS (HNT TNy XY o7+ 14NTC WT4PMAT,PGFyNIIMNY { NUMNP, TRUSO600

1 NUMMAT (NUMTC (NHMGFEN  KNDF 4 NHIMF } TRUSD610

(e e o ol e o e oo o o e ol oot ool e o e e o ofe e o e ot o e o sk ok o ok R ok ROk OKOK TR TIS (162 0
Corm——- IINTFORM (CRNASS SFCTINN RAR FIFMFNMTS TRUSDAZO
(€ e s ot o o o o o o o b o o o o o ot o o o e oot s ok Rl bR Rl ok ol SRR ek o dok KRR K TRUS 0640
TMPILICTT RFAL%R { A-H,N-7) TRUSNGSO
RFALEG Xe¥Y 74Ty WTePMAT,,PGFNIIWTFPC ,RUCKYY,RUCKZZ .EF3,FEF4 TRUSO660
NIMENSINN [ND{MUMNP 6 ) o X{ NUMMP )} y YUNUMNP ) o 7 {NUIMNP) , T{NIIMNP) o TRUSOAT0
INTICINIMMAT) o WTIMIIMMAT] )  PMAT (MUMTC o5 NUMMAT )  PGFNINUMGFN L2 ) TRUSOGRN

2 INT(NIMDY) TRUSDAGO
COMMON/FM/EMEA) o STUAs Ry PLA A STIR) JITI4) XMI6),EML{2454) TRUSOT00
COMMON/ JUNK /FMUL( 446 ) JFECS) JRHDGTEMP o XXE2) oYY 2)42212)4VI4G), TRUSO710

1 JMINE226) ! TRUSNT20Q
COMMON/UNTTS /IRy IWo FP o T1+12413418,19,110.,111,112 TRUSNT30

o e e ook e o oo e skt ook b ol o e sl g g ok e e oyl ek e ke g o ko Rk R kR R R Rk Rk R kR Rk TRISOT G0
Commm- CANTRAOL INFORMATION TRUSOTS0
€ et e ot s bt o o ot s oo ol o o e e ool ot e ook e Ao o o e el ol ot R ROR e HOR OROR B R ROR KR R A R X TRUS N TH 0
M= TRUSOTTO

NY= TRUSONTRO

NW=] TRUSNT90

ND=6& TRUSOROD

NS =1 TRUSOALO

NT=4 TRUSNORZ20
FFX=KNNF TRUSOR30
WRITF{IW, 2000 INIIMF ,KANF s NHMMAT NUMTC o NUMGED TRUSOR4D

€ e e oo el s s e o ol sk e ok s e o s o o ok e sk e et ol e it ook e ok ok ok o S ok ok R R kolok Rk XX TRUS OR 50
C==-- MATFRTAI. PRNPFRTY CARDS TRUSORKO
€, 2 oot e e oo ot ek e oot o el e o e o et o ool o of o oo e st oo ol R o e ok o ek RRROK Rtk kR X kR R TR IS OR 70
WRTTF(TW,20N1) TRUSNRRO

N 10 F=1,NUMMAT TRUSOA90

READ (TR 10N} INGNTCINY,WT(N) TRUS0900

1F (NTCIN) FO,0) NTC{M)=] TRUSN910)
WRITF(IW, 2002 )N, MTCIN) ,WTIN} TRUSN920

€ oo sl e e e o e oo ok sl et o sk s o e ool ok e okl s sl ol ok ol e otk ok ok kol ok ok R doR B R K TRUIS 09 30
C-—==- TFMPFRATURE NEPFNNEMT MATFRIAL PRNPFRIIFS TRUSNY4L0
(e s et e sl o el st e e o s e ol ok st ol sl oot o e ot ol ookl 3 Ol e lolok s R ok ook R R oKk R ak TR IS 09 50
N1=NMTCGIN) TRUSD960

PO 10 J=1,NT TRUSOSTO

RFAD (JR,200R8) (PMATIJ,KyM) K=1,5) TRUSO9RN
TE(PMAT( U35 4N) LF.0) PMATL D5 ¢M)=PMAT(Jsb,N) TRIISN990

TF (J.NF. 1) WRITFITW.2N09) TRUSTIOO0

10 WRITF (TW,2010} (PMAT( KN} K=1,5) TRUS1010

(€ 2 2o e e o o ot e oo e e ot e ot o oo et oot e ot e e e e e ot ok ol oK R R ROk ok Rk Xk R A TRIS 1 02 0
C===—==GFNMFTRIC PRNAPFRTY CARDS TRUS1030
€ e o s e e o o st o ot o sk e e e b o e skl ok ok R ok Aok e otk o R ekl Rolok Rk R R Rk A TR 1S 1 040
WRITF( IW,2004) TRtIS1050

N0 51 T=1,MIMGED TRUS1060

RFAD (IR LINNDGEINGARFAZ(PGFN(M,I),0=1,2) TRUSLOT70O
TFOARFALNF, O, N)ARFA=T, O TRUS10RO

NN an =1,2 TRUS L1090

B0 IF (PGFOIN, ) LF N, ) PGFO{N, )=1000000, TRUS1100
WRITF( W 200TINLARFAL(PGFN(NG)4J=1,2) TRUSELI10
AASARFA®XTEX TRUS1120

NN s1 =1,? TRUS1130

1 PGFNIN, M) =9, 8A9A5PGFNIN G ) /AA TRUS) 140
Cackdeomondedee deodoe e e s e e s o ol o s et e o e et o o e A ok R S BOR ROk Aok ok kR R X TR1IS 11 60
=== FILFMENT 1.NAD MiN TIBIJFRS TRUS1160
ot o A o ol oo o e e et o o v sl o ol ool s e oo £ R e ok SR R ROR R e R R R AR R % TR{IS L] 7O
RFEADUIR (10N )EMIIY, TRUS11RO

WRITFU TW,.2003)FMIIL, TRUS1190
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it dok ik dddok o b kol Sk A ox s f b o ok otk dokokok ke dok kR ok x TRUYS 1200

Cmmm— FI_FMENT CARDS TRUSI? 10
CAtodr ok R AR ok e b RS S e pb kR R Rk kR R ek xE TRYSI 220
WRITF{ IW,2005) TRUS1?230

M=] TRUS1240

100 RFAN{ TR 1004) IF) o T14 bSoEMATLIGEN.INV  (FRCRFFTLELPYYLFLPZZ..IN. TRUS1?750
TFIIFLLT.N) GO IR 70D TRUS12601

TRl FRCLLF,N,0) FRGC=1,0 TRUS1270
TFUIMCLFD.0) INC=1 TRUS1280
IF(FLPYY L F.0,0) FLPYY=1,0 TRUS1290
1FIFLP77.LF.0.0) FLP77=1,0D TRUS1200
KK=TNC%( TFI_~N) TRUS1310
1=T1-KK TRUS1320
J=04-KK TRUS1330

NO SO0 NFL=MN, IEL TRUS1340
XX(1)=x(tm) TRUS1350
XX{2)1=x(.1) TRUS1360
YY(ri=y(1 TRUS1370
YY(2)=YL)) TRUS13R0
2241)=2( 1) TR1IS1390
7712)=21a) TRUS1400

Cetr g dddkdiobiokd kbt ddokddolob ok bt pd it e b d ks kb ks Rk e e 2R TRIS 1410
Cammem INTERPDLATF MATFRTAL PROPFRTIFS FNR AVFRAGF FLEMENT TFMPFRATURE  TRUS1420
(L T e L R L PR T T R R P T TR R T T T T IN P14
TFMP=05&(T(T)+T(J)) TR1IS1440

CALL TNTFRP({PMAT ,FF NIIMTC ,NIIMMAY 5,4 NTC{TMAT) s IMAT,TEMP) TRUS1450

C otk et dof oo ok ool et A ol Rk AR R SRR Rk Ak oo R R A ok R kR ok ok TRUS 1 460
Com—- FNRM FILFMFNT HN-{T MATRICFS AND LNAD VFCTORS TRIS1470
o oo e o o o sl e o s ol g o ok el e X ok e Rk R R Sk Rk R Rk kR TRUJS ] RO
RHN=WT{ {MAT) TRUS1490
TEMP=TFMP-RFFT TRUS 1500

CALL FTRISS TRUSISLO
HH=FF(1)/1Via)%svis)) TRUS157 0
BIICKYY=PGENL IGEN, } ) XHHRFLPYY TRUS1530
RICKZ7=PGFEO(IGEN, 2 ) XHH*ELPZ7 TRUS1540
FF3=FF(3} TRUS1S50
FF4=FF(4) TRUS1560

INT( DV ) =UWT{ INVY4RHNSV (4 ) #FRC TRUS1S70
L e T Y T I T P T P22 2 2 S IS ET.10!
C—==-- FNRM 1.NCATINN MATRIX AND COMPHUTF RANN WIDTH TRUS1590
C*#*t##*ttt#t*t#t***######*t##ﬁ&##t#t:‘.‘:#t#t‘##ttt*#*ﬁ*t*#*#**t*#t*#**##t*#TRUS[600
PN 400 1=1,3 TRUS1610
LMIL)=TPIT,L) TRUS1620

400 LMIL+3)=1IN.0,0) TRIIS1430
CALL CALBANINDIF, LM SePoSTyTT NNV NS, NDAW, [NV,IFX,FRC) TRUS 1640

WRITF (IR) NIT,RUCKYY,RUCK77,FE3.FF4 TRIISIA50
WRITIFIIW,2004) NFt o1 ode IMATLIGFDINV,FRCWRFF1.FLPYYLELPZZ NDIF TRUS1660
Cokgdrkdohxrh kbt athhhthbntrdtad e rhardhintrrrertngikirkrpkkxanskETRIISIETO
C---=-- CHFCK FOR MARF FLFMENTS TRUS1680
Cﬂt*#t#*#*#****#*#t#t:&tt#t*##t*ﬂt#*##saﬂt(x!tt*#7klk\‘-'#=tl#¢#*t*t*t*#*****#a‘l#*#*TRllS159()
I=1+INC ’ TRUS1T00

J=0+ INC TRUS1T710

500 CONTINUHF TRUS1770
M=TFIL+1 TRUS1730
TRINMJLF L NIIMEY GN TP 100 TRUS1740
RFTURN TRUS1750

700 WRITIF(TW,2011) TRUSYTLO
STNP TRIS1T770

100) FNRMATI21S,F10,0) TeHS1780

1003 FARMAT(4F10.0) TRUSI 790
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10046 FNARMAT(ATR4FIN.0.15) TRUSTROO
1006 FORMAT(I5,5X.3F10,0) TRUS1R10

2000 FNRMAT{44HINUIMRFR DF TRUSS FILFMFNTS =415/ TR1S1820
1 44H CONSTRUCTINN CNANDF =,15/ TRUS1IA30

? 44H NMIIMRFR PF MATERIJTALS =.15/ TRUS1R40

3 44H MUMRFR NF TFMPS FNR WHICH MAIL PROPS GIVEN=,15/ TRUS1850

4 46H NHMPBFR NF DIFFFRENT GFDMETRIFS PROPS GIVEN=,15) FRUS1LRAO
2001 FNRMAT(// ?5H MATFRIAL PRDPFRIY CARDS // TRIS1ARTO
191H MATFRTAL NUMRFR SPFCIFIC YMINGS COFFFTTRUSIRRO

2 NF /—=ALLPWARLF STRESSFS--/ / TRUS1R90
3G]H  MIMRFR 0nF TFMPS WFIGHT TFMP MODUILUS THERM ETRUS1900
4XPAN TENSTNN COAMPRESSINN /) TRUS1910
2002 FORMATITA5XeIB.F12.4) TRIIS1920
2003 FORMAT(// 25H FLFEMEMT 1.NAD MULTIPLIFRS / 20X.T1HA. 14X, 1HB 14X, 1HC, TRUS1930
1 V14X 1HN, /6H X-NIR4F15.6/ 6H Y-DIR,4F15.6/ 6H Z~DIR4F15.6/ TRUS1940

2 AH  TFMP4F15.6) TRUST950
2006 FORMATIIT741X,517,4F13,4,17) TRUIS1960
2005 FNRMAT( // 23H PRNCFSSFND FLFMENT DATA// TRUS1970
111AH FLFMFNT /=NODF NNS—=/ /-~—FLEMFENT ID NAS-/ NESIGN VAR REFETRUSI9R0
2RFNCF FND FIXITY CAFFFICIENTS RAND / TRUSL990
3)11AH  NIIMARFR 1 J MATL  GEMMY 1) VAR FRACTINDN TTRUS? 000
4LFMP YY 71 WINTH /) TRUS?010
2006 FNRMATI(// 25H GFNMFTIRIC PRNPFRTY CARNDS// TRUS? 020
146H GFAMFTRY X=SFCT /——MOMFENTS OF IMFRTIA--/ / TRUS2030
P45H  NIIMRFR ARF A Yy 2 /) TRUS? 040
2007 FNRMATI TA,?X3F12.4) TRUS?2050
2008 FORMAT(S5F10.0} TRUS? 060
2009 FORMAT( /) TRUS?070
2010 FNRMAT(1H+,30X+5F)2.4) TRUS20R0
201) FORMAT{ 28H TRIISS FILFMFNT CARD [N FRRMR ) TRUS?090
FND TRUS? 100
SIRRNIIT TNF FTIRUSS TRUS?2110

7, e e el o e o o e o ol o oot e s o e o YK Bl Ol e ol R Ak R Rl e o ok ok kR R AKX TRUS? 120
[IEEEEES FOARM TRUSS FILFMENT MATRICFS TRUS?130

Coakpdoiodoh il b bk dhdokkddtdchhdd b fohk ket dkdiokr ik hkkkkikkkxTRIS? 140

IMPLICTT RFAL®A (A-H,N-7) TRUS?150
COMMNN/FM/IMUA) 3STE6) o PLAELL) 3STIE),TTISL) XMIA)EMLL2454) TRUS? 160
COMMON/ JUNK/FMUL LS 46 ) g FI4) yRHD G TEMP (X {2}, YU2)42(2)4VI4)}  JUN(236) TRUS?170
NIMFNSINN FMM({ T7A) TRUS?180
FADIVALFNCFE {SoFMM) TRUIS?2 190

nn s i=1,76 TRUS2200

5 FMMIT)=0, TRUS?2210
ool ool e o o e e e e o el e Xl e R e R R R R R K kA Rk R R R R KR AR R ERRTRLS?2 20
Cmmmmm COMPUTE UINTT STIFENFSS AND LOADN MATRICFS TRUS?230
(A ook e oo s e ool ofe ol sl ok ot ookl b ol ok ol ok ok o e ok R ok R IO R R KR R R KRR T RISV 40
CALL VECTNR (VL X{1)eY (1)o7 (1) XI2)3Y2)a7(2)) TRIIS?2250

nno1n I=1,.3 TRUYS?2260
STiTY==VIT)/VI4) TRUS?2270

10 STUT43)=-ST( 1) TRUS?2 R0

AN 200 I=],6 TRUS?290
YY=STCL)2F({ 1) %2V{a4) TRUS?300

PN 280 K=L.6 TRIIS?2 310
S{KGL)=ST{K)RYY TRIIS?320

250 S{1 +K)=S(K,l) TRUS? 330

300 STLLY=F(1)%ST(L) TRUS? 340
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Ct#t#t##**ﬁ##*#ﬁ#**ﬁtt#ﬁ*##t###*##ﬁ¢#t*#**#*###***#‘***t##*t***#*##*##*#TR“S?350

GRAVITY AND THFRMAL LDADS

TR{IS7360

C##*#*#**&#*#&##ttﬁ#$t#ﬁ#**tt#t######tv*t###t**#t#*####tﬁ##*#t*#*t#####*TRUS?370

FT=—TFMPSEL ] }&FI )

F=0) S%RHO%EY (4 )

PR 380 1 =1 ,4

HH=FMHL (1, 46)%F1

TTUL)=HH

N0 350 M=1,3

P M I )=FMUL (1 M) EF+HHAV( M)
PUM&3 L YSFMUL (L M) EF~HHEV (M)
RFTHRN

END

TRUS?3R0
TRUS? 390
TRUS?2400
TRUS?2410
TRIIS2420
TRUS?2 4630
TRUS? 440
TRUS2450
TRUS?2 460
TRUS2470

65D



SHARRNIITINF NTRUSSTANLD ANFA ,LDAD,NUIMDV) TR1IS?24R0
CoAemeddeoh e ok do ol e dop b kol ek kol Bk ok e e e e ook e ook Bk R ok b kR R R Rk = TRUS2 490

C—mm—- FULLY STRESSFN NESIGN FOR TRUSS FILEMEMTS TRUS? 500
(el e ke e e v o e o e e e ol e e e e o e e o ik Rk R R R SR R o e e e ook e ok X Kk Xk TRUS2 510
NTMENSTOM ARLD{MUMDVY ) , ANFWINUMDV ), 1.NAD{ NUMNDIV ) TRUS?520
COMMOM/ZHINK ZJUNET6) o LT o LHy Lo SGI2T7) 3 IDVAR S TFX4FRCLARFASXINFRT4BYY s TRUS2530

1 R7Z+TENS,COPY,JHIN]I(245) TRUS? 540
P=SG(}) TRUS? 650
IF{P.GT.N,N)GN TN 100 TRUS?560
P1=CNP1*ARFA TRUS?570
pP2=0,5%P1 TRUS?5R0

P=-P TRUS?590
PFY=XTNFRT*HYY TRUS?2 600
Y1L.Y=P/PFY TRUS?2610
RMAX=SORT{ X1.Y) TRUS? 620

CALL JDNHNS (FFXePyP1,4P2.PFY,R) TRUS? 630

IF (R,GT.RMAX]) RMAX=R TRUS? 640
PF7=XINFRT1%*R77 TRIIS? 650
X\,7=P/PF?7 TRUS? 660
R=SORT(X1.7) TRUS?6TO

IF (R,GT.RMAX)} RMAX=R TRUS? 6RO

CALL JOHNS ([FX,P«P)4P2,PF7+R) TRUS? 690

IF (R.GTJRMAX) RMAX=R TRUS?2 700

GN 10 1R TRUS?2T10

100 P1=TENS®ARFA TRUS? 720
RPMAX=P/Pt TRUS?2 730

118 AA=RMAXXANLNI JDVAR) TRIS? 740
TFEM LT ANFUWEIDVARY ) GD TO 6D TRUS?2 750

AMEW{ INVAR )} =AA TRUS? 760
LOARITRVAR) =), TRUS?2T70

&0 CONT INIIF TRUS? 7RO
RETURM TRUS?790

FNDY TRUS? ROO
SHARNNTINF JNHNS (T4A4R40 N AN) TRUS? 810

(2% 3 ok e o o ok e s e ool e e o sk ok ol e ot o e e e ok ek ol ok ook ol ok BORR R R S X ok ke ke Rk R TRUS 2 R2 0
o= JOHNSNON' S PARARDLA USFN FAR RFEDESIGN UNDFR COMPRESSIVE FORCF TRUS?2830
2t oo o ok e ool s ek e b e e s ol e e ot e e ook Sk g Aok ok dok i ek ok kbR R R R ek TRUS? B4 0
GN TR (14243)01 TRUS? 850

1 AA=R={R=C)®C/D TRUS?RA0O

FE (AALT.0,00001) GO TN 50 TRUS?870
AA=A/AN TRIIS?RR0O
RFTURM TRUS? RYD

50 AA=0,0 TRUS2900
RFETIURN TRUIS?910

2 AA= A+ H{R=C)%C /DY /R TRUS?920
RFTURN TRIIS?930

3 AA=SORTVIAXEDS (4RANCH(R=C)} /D)) TRUS?2940
AA={AA+A)Y/? /R TRUIS?2950
RFETIRN TRUS?960

FND TRUS?970

ov'0



SURRMITINE RFAM(A,MTNT) BFAMOOOO
CrkdXioprsokkanthd ks ddhindhdrtddtadrpdrdppatdksapimbdsrikrikkiokkkxkxxzhFAMNOL0

C—---- THRFF DIMFENSINNAL RFEAM FLFMFNTS BEAMNO20
Cﬂ&#*ﬁt*#*###*#**#it**#t#ﬁ###t:#t‘#ﬁt#t#t:&#**'J“*'&**ﬂ.‘h\k*#**#**######t##l‘t#*BEAMO(Ij()
DIMENSION A(MTNT) RFAMOO40)
COMMON /FLLPAR/ NPAR{ 14) JNHMNP JMRANND NFLTYP,N1+N2,N3 ,N& NS,MTTT NFOREAMQONSD
1«NUMFL yMITMNY 4 M) o M2 ¢ M2, 1 | o1 RJNFDRMRIDCK REAMODG(O
COMMNN/JHNK / JUNE 16 ) ol ToLHLoSIGI2T) s INVARLIEXFRCARFA, JUNL{?50) RFAMDOTO
COMMAN/UNTTS/ TR TN IPy 11172, 13, TR 19.110,4111,112 HEAMOORO
MUMF=NPAR( 7)) RFAMONQ0
KNNF=NPAR (5} RFAMO100
TFINPAR{1) L,EN,O) GN TN §N0 AFAMO110

GN 10 (141,7)KPDF RFAMO120

(e e ok dololefok ok ol o ook ek b S gl dop ok kg ok ok ok xR kR R A kxR ERFAMOL 30
C-m—-- RFAM FLFMFM]S WITH INSTARTLITY €NMSTRAINTS BFAMO140
Cmm==- KNRE =1 [NFRTIAS AND MODUILT ARF PRNPNRTIANAL TN ARFA REAMO]50
C 2 TNFRTIAS AMD MADIM T ARF PROPARTINNAL TN ARFA%%2 AND AFAMDLAQ
[ ARFA%X%] .5 RFSPFCTEIVFLY RFAMO170
€ Adodedadedokodoke ol X g gl gtk ok dop ek deok R A R R R R Rk Rk GoRR KA KRR R XX RRAFAMNIRO
1 MIMMAT=MPAR{ 3) RFAM0O190
NHMGFN=NPARI4) RFAMD2 00

NUIMF I X=NPAR{ f) RFAMD?2 10

TE (MIMFIX,FN,0) NUMFIX=] BEAMN?2(
NA=NE+MIIMN P RFAMO? 30
N7=NA+NUMGFN RFAMO2 40
MA=NT+NUMGF N *9 REAMO? 50
MO=MR+NIIMMA T BFAMO260

N1 0O=NQ+NUMMAT%S BREAMO? 70
MM=NIN+NUMFEX%]2-MTNT RFAMO280
TF(MM . GT.O)CALL FRROR(HM) RFAMNZ290

CALL TFAM (A{M] ) A(N1)yAIN2Y,AINA)A(MAG) ,AING6),AINT),AINB),AIND)}, RFAMO300
TACNIO) yNUMNY (NIMNP o NUMGE D (NITMMA T , RUMF ] X o KNDF ¢ MIIME 4NPAR(6)) BEAMO310
RFTURN . RFANMO320
Cokdrdeardoko ok otk e ook dof hh bk ik e h kgt dokok ke Rk kkxEXAFAMO3 30
[ PROVISINMN FAR SPFCIAL REAM FLFMFNTS RFAMN340
C Aok ek e ko el b kel R ol R A R ko Rl R kR ok ok R S Ok Sk Xk R R MOk RFAMO3 50
? CALL NNFLFM{NPAR(1) JKNDF,1W) RFAMO360
RFTHRN REAMO3T0

SN0 WRITF {JW,2008) KDPDEF RFAMN3R0D
AN RNND MM=] ,MiIMF REAMN390

CALL SIRSCUAIMI}LAINT)AINT) NFOLMIMDV,LL,LR,1R,0) RFAMDGOO

WRITF {IW,2005) MM, ARFA AFAMO41L0

Nt ROD L=t T,LH RFAMO420)

CALL STRSC{A(MI)AINT)A(N3) NFQ,NIIMDV,LL, LR, [Be1) BFAMO4 30
TFIL.GI1.1T) WRITFIIW.2006) . AFAMN440O
WRITF{ A.,2007) LelSIGETYT=1.12) HFAMO450

GO AN 13,2,4) (KNNF REAMNGAHO)

€ el ok e el e et ol okt ol ok ol I R Bt R Aok e R R R R R R R F S e R R R AR RERERFAMOLGTO
C-—-- PESIGN NF AFAM FLFMFENTS FAR SIRFSS AND LNCAL RUCKLING COMSIRAINTS BFAMO4ARN
C ARkt o o ook e R R A AR SR AR A A e R AR R e R AR R R kR R Rk EEREAMO4 Q0
2 CALL DRFAMEAIMY) JALMP) o ATM3 ), NIIMNOV ) RFAMNSNO

GN TN R’ND BFAMOS]0

CRHrR R ke d ke r e T A R A e a R E ek Rk R Ao TR e ek kR R kS xR ERFAMOS2 O
C-=—=- PROVISTINN FNR RFNFSIGN DF SPECIM. BFAM FLEMENTS RFAMOS30
Cookdobddfek o bk o ook o xR A kA R G Rk kR kR kR R Rk kA {FAMDS 40
4 CONTITNUF RFAMOSS5D

ANOH CNNTTINNF : RFAMOSGD
RFTHRN RFAMNS 7O

2005 FNRMAT(I7,F]13.4}) RFAMOSRRO

2006 FNRMATL /) AFAMOSYQ0

0



2007 FORMATUIH4 20X, 15,6X,AF12.4/32X,6F12,.4) RFEAMOGOD

2008 FNRMAT( //41H AMALYSIS NF RFAM FIEMENTS, CONSTRN CRDF= L1127/ AFAMNAL0
1104H FLFMENT X=SFCT ARFA  1LOAD COND AXTAL RX SHFAR RY SHERFAMO620
2AR R7Z TORMIE MX MOMENT MY MNMEMT M2 /) REAMNDGAN

FND RFAMOALGD

SURRNUTINF TRFAMUIWT o IN X oY o7 KSFCPGFN WT,PMAT,, SFT,NUMNDY (NUMNP, RFAMOK50

TNUMGFEN G NITMMA T  MUIME § X K DDE y NTIME , MUIMEX ) HFAMDBAOD

e e o e e ool o oot e oo o ot ot ot el o o ol ool S ol O ROR RO IOROX R R OR ROR R R R R X kR X IR EREAMOG T
(=== HNTFORM (RNSS-SFCTION RFAM FI_FMFNTS AFAMQOAR(O
C ook deo oo e e oo et ok oo sk oo ol s e sk et s st e ol ool ok koo ok ok ok ok R A R EAMO 690
IMPLICIT REALXR (A~H,N=7) RFAMNTO0

PFAL NG HWT o XyYeZy PGFD (PMAT,SFT,FRC REAMDTIO0
NIMEMSTON HWTENUMDV) o TNINIMNP oA ) o X (NUMNP } o Y (MUMNP ) 3 Z {NUMNP ) , RFAMDT20

1 KSFCUNUMGEN), PGFN (MIMGFN,9)PMATINUMMAT,A) . SFT{NUMFIX.12) AEAMOT730

2 WWT{NUMMAT) AFAMNT40
COAMMON/FEM/EMU240) o SU28 426442 ) 4PU2443442)9STU1242642) 0 TTUL120442) REAMOTS0

1 XM(24),FM1{4R}Y) RFAMDTAQ
COMMON/ JHNK/ZFMUNL (3,41 0T(343),1LC{4) 0112 e XX{3},YY{3),22(3),1E(3),RFAMDTTO

1 IX(2),R) DL, NINTRYIO) RFAMNTRO
COMMON/IINTTS /TR IWS TP, T1,12,13,1R, 194 110,111,112 AFAMOT90

(% s e oo s st ool oo ool o o o e ol el e e o ot e e o ok s e X ok ok ok ek ok R ok Bk X BREAMO R OO
[op— CANTROL INENRMATINN ' REAMORLO
Cormtiddof gy do ok R oo At e ok ok skl ok gk d ol dob R ok R ek R X X R X KR XRFAMORY O
M=) ARFAMNR30

NV=2 REAMNDA4O

NG =12 REAMDARSO

Nyl=? RFAMNRAD
1FX=KNNF RFAMDRTO

NT=10 REAMOBAN
MRITF( IW,2005) NIMF JKNNE (MIMMAT ,NIIMGFD o NTIMF X RFAMORY90O

(€ e ate o ok s e e s adeode ol ool ok e e e e e e e o oo ok o ofe e e Aol e ool sl e ol b s e o iRl R ool R Rk ko ek AF AMO 9 Oy
C--—-- MATFRIAL PRNPFRTY CARNS RFAMO910
(€ % ol o o e v e e sl st ook o ook e o et e b el e e ok oK ok kol HOR SOk BOROR R ok oR ok kR kR HEAMOGD ()
WRITF (1wW,2001) RFAMN9130

nO 10 =1 MIMMAT RFAMN940

REAN(C TRLINNT) NGWTIM) G (PMATIN, 1), =145} REAMN9 50
TEIPMAT (ML), LF.D, ) PMATING&)=PMAT(N,3) BFAMOGGD
TE{PMATINGS) JF,N,) PMATIN,R)=0,57T7%PMAT(N,3) REAMNGTO
WRITF{TW,2002) NMWTIM)y (PMATIN, 1), 0=1,5) RFAMOYRO

10 PMAT(N 2 1=0.5%PMAT(N, 1} /(1. 04PMAT( N, D)) RFAMO990

C 7t oo e de e ey sk ool e o s ook e ool ok otk o o o sk ool ool R ik R RO R ok Mok R SOk X X RFAMT 000
(== GFAMFTRIC PRNPFRTY CARDS BRFAMINLO
€ s e s o e o oo e e oo o sl o e e sl e sl sl o s o o o oo el e sl st ok ol ok btk ok RoR R HORBOR R R REAM L 02 0
WRITF {1u,20n03) RFAM1030

NN 2n J=1 ,MIMGFN RFAM] 040

REAN ([ TRL10NN2) NG KSFOLIN) JARFALL PGFN (N, 0} ,.021,9) REAM1O50
TFUARFALLF.N,} ARFA=1,.0 REAM1060

TF {KSFCLAN) FN,N) KSFC(M) =] REAMIDTO
TRIKSFOINYNF_2) 6010 18 RFAM] 0RO
PGEN{N,3)=PGFV(N,2} RFAM10O9N
POGFN{N,A) =0, RFAM1TIOO0
PGFNIN,T)=D, REAM1110
PGCFA(N,R) =0, RFAMI]Z20
PRFA{N,9)=0, RFAMI130

15 WRTITFITW,2004) NJKSFOUINM}GAPFAL L PGEDR (M 1)y 0=1,9) BFAMI140
AA=ARFASRIFY RFAMTI1 50
AMA=NSOPTIARFAXAA) REAM] 16D

nno1Y =t,.3 RFAMI1 70

Zv°0



11 PRRO{N, V) =PGFNIN, 1) /AA RFAMI 1RO

nn 17 =4,9 RFAMY19nN

12 PGFOIN, ) =PGEN(M, ) /AAA RFAM1200

30 COMT INIF RFAM1210
etk sk sfe kel ok ol ofe ol e ke bk b e b et ok ok R v g ok ok R ok ok ok R kR R KOX R R B R HFAM] 22 ()
[ po— FILFMENT 1.DAR MILTIPLTFRS REAMI?30
CAdedddkddord ol ddokdordoioh o r Ao bk e rka gt ok Rk goroRb kR ke ke AFAM] 24(0)
RFAD (TRW1ANAY ( IFMDL (T4} ad=]44) s I=143) RFEAM1? 50
WRITFEIW, 20041 ((FMULIT,0)0d=1,6)41=1,3) RFAM1260
ook oo ol ko b ko ek e o e R AR kT kR e kR kR R kAR RKERFAMI? 70
C----- FIXFN-FND FARGES RFAM1?R0
e e v ok ol ol ol ol o e e e o o sk ool e e vl ool e e e sl b ok Aol e Sk R e e e dok Rk Aok dfo ok e ok ok RRRAFAMIZ2 90
TR{MIMEX FO.0) 6N TD 56 REAM13ND

WRITF {1W,2010) RFAM1310

NN 88 J=1,MIMFX . RFAM] 220

RFAD {TR.1005) M ESFT{M, ) ,0=1,17) RFAM1330

56 WRITFIIW,2001) Mo (SFTIM,}sd=1.17) RFAM]} 340
CAdkdkbbhdhshdddddddhhddddiobhd bttt drapd e dnirmpggepiionixtork sk s xR xRFAM]T 350
C-~—-~ FLFMENT CARDS RFAM1360
() o e e e oo sk e e el e o ol e s ko ool ok ik o ek ok ok e ol R Ak gl doloX Rk e ok ook ok R ok kR ¥R EAMT 3 70)
A WRITF (IW,4000) AFAM1 380
N=1 . REAMI3ON

100 RFADLTR,AN0ON) TFLIFIMATLIGFN,IDV  (FRCH LG, (G, INC RFAM] 400
IF(FRCLLF.N.) FRC=1, RFAM1410

IF (INCOFD,N) IMC=1 BREAM1420
KK=TMCH( [F) M) RFAM1430
TX(1)=1F1)-KK RFAM1440
IX(2)=TF(2) KK RFAM1450
IX(2)=1F(3) RFAM] 460

NN 500 NFI =M, FFL BFAM1470

NN 120 1=1.3 REAM] 4R ()
11=1%( 1) RFAM1490
XXTT)=X(1]) REAM1500

Yyt i=yorn RFAM1510

120 77(1)=Z2(11) RFAM1520
C#$*a¢#*$**#ﬁ###t*ﬁtt######ﬁ#######tﬁ#t*#ﬂu##*#######t***#t**#***#t#t*##ﬂFAMl530
Cmmm—- COMPIITF FILFMENT MATRICFS RFAM1540
C#ﬁ**##tﬁt*####t####tt#t#t##*t#tt#ﬁt#tﬁ*t##t*t*#*#**#*###*#*#*#tt#tt*t##nEAM]550
RHN=WT({IMAT) REAMLG60

F =PMAT{ IMAT.1) RFAM1570

G =PMAT(IMAT,?) REAM15RD
AAX=PGEN{ TGFN, 1) REAM1590
AAY=PGFNITGFN, 2) RFAM1600
AA7=PGFNL FGFN,3) RFAM1610

CALL NEWRM(F,GoRHN G AAX ¢ AAY s AA7 o SFT,NIIME X, NFL o 1W) RFAM1620

1T TPV Y =DUT( TNV ) 4D ERHNAFR G RFAM1A30
Coleddrddrhbrdrdob bbb bl stk b d ok kb xRk kb IxrisreneREAM] 64()
Cmmmme FORM FILFMFNT LACATINN MATRIX REAM1A50
€ e e e e s o e e o ol e ke ool ol vk g ek e ek e ok e R ROk R R R ook RO ok ok YOk RO R xR X AFAM] 660
T=1X01) HFAM1ATO
J=IXxi?2}) RFAMI 6RO

nn o170 M=1,.6 RFAM1A90
EMIM)=TN(T M) RFAMIT700
LM[M+12)=0 AFAMIT10
LM{H+]R)=0 RFAM1T720

170 LM{M+A)=TIN{.0,M) BFAM1730

€ ke ot oot ok b s dofolok i Aol e e ok Rtk ek kR o R kR ok R Ak Ak R ek w xR ROk RFAM] 740
[T TRANSENRM TN MASTFR NFGRFFS AF FREFDOM  AND RFARRANGF MATRICFS REAM1750

CAdhsdhd bbbt b rh Sk d A X St SNk dob b gt ko Rk SRSk kR RS HRIHEAM] TH0
MN=1? RFAMITT0

4 A0



CALL SLAVE (XoYyZoTNGNUMNPIX{1)4IX{2) ND.NS) RFAMYTRO

NM=MNEND XNT RFAM} 790

CAML RFARANT S, S424,24,2,NM1,ND,NII, NN} RFAM]ROO
MN=NSEND >N} REAM1RIO

CALL RFARANIST4ST.12474424NS,ND,NII,NN) BEAMIR? O

NN=MD %4 2NV REAM1R30

CALL RFARANL Py Po24, 4424ND, 44NV,NN) REAMLA4O

(, 3 e e e sl ot e oo s o e o ol ol o o s e e ol o ot e ol o o oo sl e ol ol ol sl ool e o e e R R ol ok ek ok o SOk R O ¥ RFAM T RS0
(=== PILAGF FLFMFNT JMFPRMATINM NN TAPFS RFAM1 860
(€, 20 e sl s ol e o o o e o o 9 e o o ok o e ok o o sl o st o o e ok o R R R kR ok OX R XX REAML B TO
CALL CALRAN(NDTIF LMo SePoSTeTToMIZNV,NS NNy MW, I[NV,TEX4FRC) RFAM]RRO
WRITF{ TR} MIJ(PGFO{IGFN 1) 41=24,9),(PMAT{IMAT,]1),1=3,5),KSECI{IGEQ}) BFAM1890

WRITF (1W,400F) NFL,IX, IMAT,IGFD. TNV 4FRC+LC4JICNDIF BFAM1900
c#f;*#*##v#tkt###tt#ﬂt*#*tt#tf’.‘:#*fk**ttlt«#xnv**####**t#v**#*##*#t####***#****#RFAM]_9[(\
[ CHECK FNR LAST FLFMENT BFAML920
(e e Sl st o et ool o oot ol ol oty o ol R e et et el ok e el ok B R Ok ok kR R R X REAM 1930
IX(1)=TX{1)+TNC RFAML 940
IX(2¥=IX{2)+INC RFAM]950

E0N CANTIMUF RFAML960
N=TFI 41 RFAMIQT0
TEINJLFJNIME ) 6N TO 100 AFAM]1980
RETURM RFAM1990

1001 FORMATIIS, ,5X,6F10.0) BFAM? 000
1002 FARMAT( 215,4F10.0/AF10,0) AFAM2010
1005 FARMATITS 4AFI0.N/F15,0,5F10,0) RFAM? 020
1NN6 FORMAT (4F10,0) RFAM20 30
2001 FNRMAT(// 7SH MATFRIAL PROPFRIY CARDS // REAM? 040
1A3H MATFRIAL SPFCIFIC YNUNGS PATISSANS  /=—e————m ALLOWABRFAM2050

2LF STRFSSFS————ee—o /7 RFAM2060

3A3H  NIIMRER WETGHT MODLILIIS RATIN TENSION  COMREAM2070
4PRFSSINM SHF AR 7} REAMZ QRO

2002 FORMAT( TA6X6F17.4) RFAM? 090
20N FORMAT(// 25H GFOMFTRIC PROPFRTY CARNS// REAM? 100
166H PRAPFRTY X-SFCT X=SFCY /===m-~ PROPFRTIES NF X-SECTION--—-REAM?110

FEV AN : BFAM? 120

366H NUMRFR KNNF ARFA X=AX1S Y-AXIS I-AXISBFAM? 130

& /) RFAM? 140

2004 FNRMAT{ 1h46XsT1544F172,4,22H MOMENTS NF INFRTIA / RFAM? 150
1 2TXs3M- 12640241 SFCT MOMNT FAR PCIMYT A/ RFAM? 160
PTX43F12,64,24H SFCT MODIN T FAR PRINT R) RFAM?2170

2005 ENRMAT(32H) THRFE DIMENSIAMAL RFAM FLLFMFN1S// RFAM? 1RO
1 32H NUMRFR NF RFAM FIFMFNTS =, 15/ RFAM? 190

2 A2H CONSTRUCTION CODF =.105/ REAM? 200

3 A2H NUMBEP NF MATFRIALS =15/ RFAM?2 10

4 RAP2H MIIMRER NF GFOMFTRIC PRNPFRTIFS=,]5/ HFAM?270

5 32H NHMRFR NF FIXFN-FMD FNRCF SETS=,.15) RFAM?2? 30

200~ FNRMATL// 26H FLFMFNY LOAD MIILTIPLIFERS / ?N0X31HA,14Xs1HR, 14X, LHC » RFAM?240
1 14X,1HD,/6H X=DIR4F 15,6/ 6H Y=NDIR44F16.6/ 6H I-DIR,4F15.6/ ) REAM?2 0

2010 FARMATUIH]4NH FIXFN FMD FORCFS IM LOCAL CNNRDINATES REAM?2260
1//50H TYPF NN FORCF X FORLF Y FPRCF 7 " REAM?22 70

? I6H MOMFNT X MOMEMT Y MNMFENT 2 YRFAM?2R0

2011 FORMATUIH o T3,AX1HT 23X AF12.3/1H «GXy1H.1e3X46F12.3/) RFAM?22 90
2000 FARMAT (T15.F10,0,415.1211.13) RFAMZ 300
4nnn FORMAT(// 723H PROCESSFED FLFMFNT DATA// RFAM?2310
1 1n0AH FLFMFENT  /=~~NPDF NAS-~/ /—=FL_FMFNT ID NAS-/ DFSIGN VAR REAM? 320

2 FIXFD FND—FORCF [N FND RFLEASF COADES RAND / RFAM>3 30

A 107H NIIMRFR 1 J K MATL  GFOMY D VAR FRACTINN RFAM? 340

4 A 3} & n 1 J WINTH /) RFAM? 350

4nN] FORMAT(TT42X4 315,317 4F120692X0415,5X061146X,611,415) BFAM? 360

FND RFAM?2370

0



SHBROUT IMF NFWRM (FoGyWTyAAX AAYJAAZ,SFTNUMFIX, NFL,EW) BFAM2 38R0
C Aot oo et dt e ol e oo o o doob Aok el ek ok ok e ok gl sl ok ko ok kR ROR R ROk R RE AM? 390

Cmmmmm CALCULATE FLFMENT MATRICFS RFAM? 400
C e oot e e ko et o st ok e R e Rk R R R R ok R R R kR R KRR MR RREAMD 410
IMPILICTT RFAL%=A (A-H,n=7) RFAM2 420
RFAL*4 SFT REAM?2 430
COMMON/ZEM/EMI24) 4y S1L26426)95202645246)4P1(2644)4P2(2644)4,5T1(12,264),RFAM?440

1 ST2012426) o TTH1246) s TT201244) e XM(24),5(12,17)4+FM1{337) RFAM? 450
COMMON/ UMK /FMUL {344 )6 18393),LCL4) 2 JCT12) o XX(3),YY(3)e22(3),1E(3),RFAMD460

1 IXE3),0006),V(4) W) ,RI12)IIN170) REAM2470
NIMENSTON SFTIMIMETIX,12)+FMM{2]1R4) RFAMZ 4RO
FOUTVALFNCE (SYoFMM) RFAM? 490

N5 I=1,2184 RFAM?2500

5 FMM( [)=n, RFAM?2 K]0

C o v e ol o oo oo ol o oo o ofe e e o o ol el e ol e e e ol ke e e e e ek e o ek ke e el ok el ke ok Rk k x x BEAMP 52 0
C—=-- FOARM GLORAL T0 10CAL CONRNINATF TRANSFORMATINN, RFAM?2 530
Cotobdedeate Mt de e e RO Xk e e e b R ok R R R A OR AR Rk kAR KRR TRk 2 REAMZ 540
CALL VECTAR(IIGXXOL) oYY L) oZZ U 1) o XX{2)oYY(2),2Z2(2)) REAM? 550

CALL VECTNRAV XX(E)a¥YY{1)oZ711)axX(3),YY(3),27(3)) RFAM?2 560
HH=NNT(,V) RFAM? 570
TF{DARS{HH¥HKE=-1.0),LT.0.01 ) GN TN 40 BEAMZ2580

CALL CRNSS{II,V.W) RFAM?590

CALL CRDSSUWN,V) RFAM2 600

nn 30 1=1,3 REAM?610
Tll1.1=00T) REAM?2620
T{2.1)=V(1) REAM?2 630

20 T{3,1)=MW(T} AFAM2 640
200 g gt e oo ok oot e e s s o e el ek RO R e R S o o R Rk R R R R R X B EAM? 650
Cmm=- FIXED FMD FORGFS IN LOCAL CNORNENATES REAMZ 660
G dee ot e b oo ool et o oo e e ot ol kol o el kb kR R ok R Sk R R ok R R R R R A R R EREAMD 670
NN 73 N=1 .4 RFAM2 680
M=t.C(N) RFAM? 690
TF(M,ILF. 0 6N 10 73 REAM2700

na 72 T=1,412 AFAM?2 710

T2 TT201N)=SFT(M. T} RFAM2 720

73 COANTINUE REAM2 730
(',#***t*t####t###*###t*t**#tz*t#**#**#t*n**#t¢:¥**:c&#*#***:ktt**###*****#*t*nFAM?740
C—mm- FILLEMFMT 1INTT STIFFNFSS MATRIX IN LOCAL CONRDINATFS St1,J) REAM?750
C e o s o e o et ol e oot o s oo oo e sl e e e sk et ot o R e e o el e R ol Rk ok ook Rk ok ok BF AM2 760
nL=ti{ &) REAM2T770
7Y=F/(DL%DL) RFAM?2 780
CAMMY=2Y*AAY RFAM? 790
CNMM7=7Y*AAT BFAM? 800
S{1,1)=F/NL REAM2810
S{242)= CAMM7 212, /DL RFAM2R20
S5{3,3)= CAMMY=]12,/D). REAM?R30
S{&a)=0BAX /DL RFAM? R40
S(G,8)= CNMMY% 4 %N REFAM?R50
Slhsb)= CAMMZE &4 %N BEAM2 860
S{246)= COMMT% A, BRFAM? A T0
S{345)==CNMMY= A, REAM? RAD

NN 102 [=1,.6 RFAM? 90
RE2EYS RFAM?2 900

102 StJeMI=StT, 1) HEAM2OLO
PN 1046 T=1,4 REAM?2920)

J=1+6 RFAM?930)

106 S{T9M)==SiT,1} REAM?2 940
S{5,11)= S(5,5)*0.5 RFAM2950
Sthy12)= SIA,A)%=0.5 BEAM?2 GAN

S{?2,121= S(?2,6) REAM?29QTQ

S0



106

S{hy R)==S(2,6)
S{RW121=~8{2.A})
S12,11)= S(3,5)
S{&, 9)=~5(3,5)
S109,)11)=~8512,5)
NN 1nA 122,12
K=T-1

nO YNnA N=1,K
SETy =500, 1)

REAM?9RQ
RFAM?2990)
RFAMADOO
REAM3010
RFAM3020
AEAM3030
-RFAM3040
REAM3N50
RFAMAOGHND

CARBLRGR Rt AR S SRR R Rk S USRS R RS A IR RAE Rk Rk kR kR kb kR u SR XREAM3NTO
MONIFY S AND TT? FAR 7FRN FNN~FNRCFS RFAM3DA0
CoReded ook b fe e ok ok ok e e e e A R Rk R Rk K R Rk R e kR R RS REAM3090

128

126

13n

128
140

nn o140 I=1.12
ST=S(T1,1}

TREACIET)JLF.ONR,STLFN,0,)

NN 128 M=1,17
RIN)=S(T,N)
NN 124 N=z1,6
WIN)=TI2(].N)
PN 138 M=1,17
CM=S(M, T} /ST
nN 130 N=1,17

S{M N)=S{M,N)-CM=R(N)

M 135 N=1,4

TI2(MN)=TT2(M N)-CMEN(N)

CONT [NUF

RFAM3100
RFAM3110
GRoTN 140 BFAM31720
RFAM3130
RFAM3140
RFAM3150
RFAM3160
RFAM31 70
RFAM31R0
RFAM3190
RFAM3200
RFAM3210
RFAM2220
RFAM32 30

(o e b ot e s ok e ot oo A sk el e o SRR e A M R R R R S R AR RN R R X R R R R AR XERERFAMIZ 40
INTT STIFFNFSS AND FNRCF RFCNVERY MATRICFS MIE TN STRETCHING REAM3?2 50
(e e i o e o o ol e e o o e et oo o o ottt oo o ok oK e o e o ok X RO RO R ROR SR R R R R KX R BEAMA2 60

201

200

202

no 2n0 1=1,3
nt 201 Jd=1,3
X=T(1,1)%T( 1.}

SHET o )=X%SM1.1)
SUT o J+6)=XE501,7)
SH{T+6ed  I=X%S(T41)
SUH T+AI+A)=X%S{T7.7)
STUEY o7 }=T(1, 11380141

X=T(1s1)%S(1.7)
STHEL  »T+A)=X
STU? 1 =X

STI(7T W I+A)=TI1,1IAS(T,T)

nn 202 1=1,7.6
NN 202 (d=1,T74A
StT.0)=0,

RFAM32 70
RFAM3240
REAM3290
AFAM3300
BRFAM3310
RFAM3320
AFAM333D
RFAM3340
RFAM3350
RFAM33A0
RFAM3370
REAM33R0O
REAM3390
RFAM3400
RFAM34 10

ok ok o oo oo o o ook ek 2 o sk o s e e oo e ol e o ot e e e s e e ok ek e ek SR R Ol ek ek R R RE AM342 ()
BNTT FORCF PFCOVFRY MATRIX MIF TN RFNDING AND TWISTING RFAM3430
R0 gt o e dt e Rl ol b A Rk e e R R AR R R R R R ROk R AR R G Rk R AR R AR LK EAFAMILL0

151
150

NN 18N 1LA=].10,3
ILR=LA+?

DO 180 MA=1,10,3
MR=MA-]

NN 180 T=LALLR
DN 180 M=1,3

J= IM+MRA

¥=0,

nn 151 K=1,3

X =X +S{TK+MR)IET(K, M)

ST20 1.0 =X

REAM3450
RFAM3460
REAM3470
RFAM34R0
RFAM3490
RFAMRS00
HFAMASL1O
HFAMZS2()
RFAM3530
BFAM3540
RFAM3S50

€ ok oo o e ol s o o o e me o ol oo o ok o e ook o et e o e o e e ek Y s ok N o e URON R R R R R R R R R HEAMB K60
CONRNINATE TRANSFPEMATINM NF UIMIT RENDIMG AMD TWISTING STIFFNESS HREAMASTO

90



Cadomdrdg Rtk b dehokh s At R Rk ke k bR kn ARk kEyRFAMIASR0N

NN 1AN 1LA=1,10,3 REAM3590
LA=LA=] REAM3A00

NN 160 MA=1,10,3 REAM3610
MR=MA+? REAM3620

nn o160 M.=1.3 RFAM3A30
I=T1L+ILR RFAM3640

NN 160 J=MAMB REAMIESH

xX=0, REFAM36AH0

NN 161 K=1,3 RFAM3670

161 X=X4+T(KILI#ST2(K+LR,.I) REAM36BO
160 S2(1.0)=X HEAM3690
c#**t#**##*#**#**t**#*ﬁtﬁ#a#####*#ﬂ¢tﬁ#*#*##ttﬁ*#ttt*t#**tt#t*****$**$**HFAM3700
C—m--- TRANSFARMATION NF FLFMFNT LDAD VFCTNR DUE TN FIXED FND FDRCES REAM3710
C TN GLDRAL CNNRNDINATES REAMAT20
C###ﬁ#&##*tt#*a#**tt#ﬁt#*##*#*t##ﬁ#¢$$$*ﬁtttt*#####tﬁtv*t*#*t#t#**#***t#BEAM3730
NN 165 LA=1,10,3 RFAM3740
LR=LA-1 REAM3T750

no 165 f1=1.3 RFAM3760
F=TL+LR . BFAM3TT0

PN 165 N=1,4 RFAMATRO

x=n, RFAM3790

NN 162 K=1,3 BFAM3R0O0

162 X=X~T(KoTL)2TT2(K+[ RN} REAM3AL0
165 P2(I,M)=X RFAMAH? 0
c##ﬁﬁ#t#b**ﬁt*t*##&t#*:tﬁ#####tt#t#**###*t¢#*#**#t**$$**#t#*t#**#t#*#*#*HFAM3R30
C—mm—- FLFMFNT MASS MATRIX REAM3R40
ct#¢*#t#***ttﬁ****##¢¢¢*mt##¢*###¢#¢$#*#**#*#*##t&*#k#*#*#**##***##t#**#ﬂEAMBR50
X =WT=N /7. REAM3RG0

NN 180 M=1,3 REAM3ARTO
XM{M)=X RFAM3RRO
XM{M+3)=D, REAM3RAQD
XM{M+Q}=n, RFAM3900

180 XMIM+6)=X RFAM39]0
C##****#***###t#t#*###*t*###tx*##ﬁ##n*###ﬁ*###*##**###*##t*#*#*#**#**#*#BFAM39?0
C-mm—- COAMPUTE GRAVITY LNANING ( POINT 1LDADS NNLY ) REAM3930
c**ﬁ***mt**###t###*ﬁut*##ﬁ#*t¢$¢¢*#vt#t#*#*****#t*#*#*####*#*#******##t*RFAM3940
nn 190 1=1,3 RFAM3950

NN 19N 1=1,4 RFAM3960

PLCT  w1=PUET G M4FMULCT o) 2XM0] ) REAM39T0

190 PHIT+A,J) =PI T+A, 0 +FMUIL (1, J)EXMIT+A) REAM39RQ
RFTHRN REAM3990

4n WRTTF{1W,4002) NFI REAM&GNOO
STOP RFAM40]0D

4007 FNRMAT (OQHOBREAM NN 15, 76H K NONF N REAM X—-AXTS RFAM402 0
e 76Hiecas o FXFCUTINM TERMINATED ) BRFAM4030

FND BFAM404O

JA' AL



SURRNMIITIME SLAVE (XY o7+ 1D NUMNP (NT4NJsND,NS) REAM4OS0
€ e o oo e s o o et sl oo e e ot oo o o A R o sk o O o N e o e ROl R R RO R R X BFAMG 060

(e PFRENRMS SLAVF ...MASTFR NISPLACFMFNT TRANSFNRMATINN REAMGNTO
[ { FNR MPNFS CONMFCIFR TO RFAM FLFMFENTS OANLY) RFAM40RN
€ 2 oot el e e o ot o sl oo sl e gk sl ool e ook e sk ek ol ok ol R R Sk o sllok ok kol ool ek ok ok ol iOlOR S RFAMS40 90
TMPLICTT RFAL %R (A-H,N-Z) RFAMGL00

PFAL %G X,Y,7 RFAM4110
COMMON/FM /I MIDL) 4 S(26442442)sPU192),571(12426,2)+77(96),XM(24), HFAM4170

1 FM1(4R1) AFAM41 30
DIMENSTON XINIMNP) g Y {NIIMNP ) o 7 (NIIMNP ) , I [NUMNP ,6) RFAM4140

€ f eoke de sde oe eo oli sie ole sk sl el e e skt e ek ol kol R e o sk okl dok ok kR ok kR R e ok 4 REAMA 50
[ ofp—— NFIFPMINFE RFAIIRFN TRANSLATINN REGREFS NF FRFFNNM RFAM4160
% S sioe ool vk ofe e e el sl ofe ol e ol et o s e e o e ol el o sl R R R ok R e A ok ok o ok R R R MKOE R XAFAMSL TN
NN &4 NMF=].12.64 RFAM418R0
MOD=M] RFAM4190

TF (NF,FO.T7) NMDN=N RFAM4200

NN 3N K=1.,3 RFAM42 10
T=K+NF-) REAM4L220

IF (LMUT),GF.N) GR TD 30 AFAM42 30
M==|M(T) RFAM4240
LMET)I=TIDIM,K) RFAM42 50
N]1=MP+} RFAM4260

N2 =ND+2 REAM42 70
TFIK~?) 3A5,45,5% AFAM4280

A6 M==(Y(NON)-Y(M)} RFAM4290
no= 7INAD)=7 (M} AFAM4300
LM{NL)=IDIM,A} REAM4310

LMIND }=TN({M,5) BFAM4320

GN TN 80 RFAM4330

45 D]l==(7I(NON)=7(M}) RFAM4340
nz2= X{NAN ) =X{ M) AFAM&4350
LMINT)=TN(M,4) RFAM&360

LM{ND? }=TN(M,A) RFAM43T0

Gh 1N 80 RFAM4380

86 NI==(X{NAN}=X{M)) REAM43G0
n2= YINDD)=-Y (M) REAMG4O0
LM(M1)=1IN(M,5) RFAM4410
FMIND)=TN{M, L) BFAM4420

50 CONTINUF RFAM4430

€ 3 e o o e o ol o sl o teofe ofe ol o o o o e e e e ool st ol ot e e e st e o e o ol e e o e e e ol ok R R R O e R ek R R RE AMG G4 ()
[T TRAMSFIRMATINN, , ,ARRAYS [NCRFASF [N SIZF RFAM44 50
(3 e e e ok o o o e it ot bt v e s o e st o ol o e e e it of o e e ot e s e o ko Rok R Rk kR R kX X RF AMGGH 0
nNo80 T10=1,2? RFAM44T0

NN AN Ji=1,MP RFAM&44R0
SCMLGTT.T0)=StUT IT.T002N] REAMA4490
SIM2,TY, T M=SCY, R 102N REAM4S500
SCTTWNY LT =SINT L TT,10) RFAM4S10

AN SETT N2, T)=SIND,TT, 1) REAM&LS2()
SUNMTGNL, T )=S{ Tl T =NY4N] HFAM&4S530)

SINT GNP, TN =S{T, 1, T0)=n1%ND BFAM4R4O0

SEN2 GNT L T )=S{N],MD,[.0) AFAM4550
SIMZGN2 TN =SE], 1T ) %N2END BFAM4560

nn 70 11=1,NS RFAMGST0
STEITWN] L F)=STtTIT.T,10)%D1 RFAM45R0

T0 STOTTaN2,T.0)=ST0TT.T.T0)%07 HEAMG4KQO

RN CONTIMIF REAMAO60O0
XM{MY y=XM( T )N} %N REAM4ALO

XMINZ ) =XM{])ENPEND RFAM&4OE20
NND=ND4+? AFAM4A30

a0 CONTTNUF BEAM&4 640

8v°0



Cdbmgokiokkddpkehdshdad ekt padd sk paeiphrhnkapirbhyhrxengkikr e rir kB EAMGAS()

[ SFT RNTATINNS
Corrteddrdoblt o A kR R AR R R R AR R R R AR AR YRR RR TR XKEREAMSLGHTO

S6

PO 54 ,1=1,3

K=NF+ 1+

TRFILMIK)} GF.N) GN TN 54
M=~ M{ K)

LMIK)=IN(M,1+3)

CONT INUF

RFTURN

FND

SHRARMITIMF CART (AD,AY,A2,83,7)

RFAM4660

REAM4GR()
REAM4KYD
RFAM4TO0
REAM4TIO
REAM4T20
RFAM4T30
REAM4T40
RFAM4TSO

REAM4T60

CRERAR AR AR RIS SR LG AR AR R AT SR ERE TR F LR AR AT R ok ek a2 EREAMLGT TQ

COMPIIIES THF ILARGFST RFAL RNNY 7 NF

ANHAL#7+A2X7 4424 A3%T 6%3=0)

REAM4GTAN
AFAM&TY0

Corkdddtkkgpudiotflehdhsddfdfophirddobefakdiiiioktodhdftdlrdshkrpreddiehks:BFAMLGRDD

50
&0

10
RO

200

AD=AN/A3

Al=A1/R2

A?2=A2 /A3
O=A1/73,0=-A22%2 /9,0
R={ A1 %A2-3 ,NxA0)} /6. 0-42%%3 /27,0
P=DXA4R%E%D

IF (PAT.0.0) GD TN 200
P=SORT (P)

RP=R+P

IFIRP,1.T.0,) 6N TN 50
S1=RP**0,3333333

Gn 10 60

S1==({ -RP)%%N,3333333
RP=R-P

IF{RP.LT.0,) GN TN TN
S?=RP*%+(,3333333

G0 TN ap
S?2=<(-RP)*%N,3333333
1=S1+S2-A2/3.0

RFTURN

P=-p

P=SORT(P)

SRAR=SNRT{ R¥%*24px%2}
CNSA=R/SAAR
SIN3=P/SRAR
W=ATAN(SINA/CNS3)
W=W/3,0

C=C0S(¥)

S=SIM(wW) |

TF (S.LT.N.) S==S
SRAR=SRAR®%( 3333333
7=2,0%SRAR¥C-A2/3,0
R=~SRARZ(-A2/3,0+41,737051%SRARXS
TF {R.GT.7) 7=R
RFETIIRN

FAD

REAM4RIO
REAM4RZ O
RFAM&GR30
REAM4R40
RFAM4ASO
REAM4B60
REAM&GATO
REAM4GRRD
AFAM4890
RFAM&GY0O
RFAM4910
RFAMGY20
REAM49Q30
REAM4T40
REAM4950
REAMGO60
RFAM497()
RFAM4YR0
AFAM499Q
AFAMS QDO
RFAMSOL0
REAMSN20
RFAMSO 30
RFAMS5040
REAMSOS50
RFAMSN60
AFAMSO 70
REAMS0R(
RFAMS0O9G
RFAMS 100
REAMS110
REAMS 120
AFAMS5] 30
RFAMS 140
REAMS] S50
RFEAMS16D

6D



SUHRRMITINF NDRFAM { ANLD (ANFWR ,LOAD,NIIMDY) REAMS1 70
(o A o o o e ol oo b o o o ool e o v o o e soR o g e o e el s sk et e ok R ROR R R R R R A RXREAMS TR (Y

Comm NESTGN NF RFAM FILFMENTS RFEAMGL90
% g g s ok o e ok g skl ol ke ok ok sk kb e b e ek A e ok bk A e ol R ek AR R R R e e e R X Ak R kXXX RFAME 200
COMMNON/JIINK ZJUNE 16 ) oL T o LH Lo STGI27) e INDVAR,TFX.FRC+AREA,XINERT, RFAMS2 10

1 7FF{A) 4 TFNS,COMP, SHFAR JKSFC SFOMONLY 2 ) o NNV (227) RFAMG220
NIMEMSTAN ACLDCMHMOV )  ANEW{ NHMDV ) o LDAD{NIIMDVY ) RFAMS? 30
NELTA=0.NO RFAMR2 40
KMAX=6 RFAMS? 50
RMAX=nN, KFAMS260
AA=ARFA BFAMS2 70
TRUIFX,FN,2) AA=SORT(AA%X3) REAM52R0
IF(KSFCL.GT.1) G TN 20 REAMS290

€ oot e ot e e st oot e o o o s o vt b e de ook ok R et ok oo ool ok ook R R ok R R s ok ok RF AMS 300
G- SET P SFCTINM MONNYIS ARRAY SEFCMPP{ ) FNR AL RFAMS310
[ FMIR SIRFSS POINTS NF X~SECTINM AT NMODE | RFAMS320
35 e o e el e o e e e o ek sl ool e e e ol ol ol s e sk o ok e e ok Stk ek ok RoR R Al ol ok R R R AR K RFAMB 330
PO 10 T=1,3 RFAMS 340
SFCMANL T)=7FF( T)&AA RFAMS350
SECMON( [+2)=SFCMAN( T} RFAMS 360
SFCMON{ T+A)==7FF( [+3)*AA REAMS370

10 SFCMOAN{ T+9)=SFCMNN( J+A) RFAMS3R0
SFOMAN( 2 )==SFOMNIN( 2) REAM53G0
SFCMONIT] )==SFCMNN(1]) RFAM5400

GN TN 25 RFAMRSG 10

(% A detosk e skl o e st o o B e e ot ool skt el e e e e oot sk b ok ok e ok sk ool o R ek R ok kR R R BEAMB 42 0)
C-——--- SFT 1P SFCMPD{T) FNR Z2-SFCTINN NR THRFE REAM5430
(e ol a2 oo e et sl s ook stk s e o st e sl st o o ate e de XK e ofe o ot o o e o o o e st el e ol s e oK R ROR B R OE R BE AMB 440
Z0 NN 15 [=1,3 RFAMS450
SECMODG[)=7FF(1)*AA RFAM5460
SFOMAN( [+3)==SFCMAN( 1) RFAMS5470
SFCMOD{ J+A)=7FF{T+3)%AA RFAMSA4RD

15 SFCMNAN{ [+9)==SFMNN{ 1+6) RFAMB4Q0
SFCMONE2) =-SFEMNNL ) RFAM5S00
SFCMNN( 5 ==SFOMONT S ) RFAMS510

TF {(KSFL.MFL,3) 6N TN 25 RAFAMGES20
SFCMNN(R}=N, REAMS530
SFCMON(11) =0, RFAM5540

2 e el shole e v ofe e sl oo ol o e ol sk e ool e e o ok otk ot sl e o ol o ook ol ook ok oR R R R R ok R R R EAMB 5 5()
C—m=m= ARTAIN AXJALL FORGCF X AND MOMENTS XX,YY.2Z. RFAM5560
f FIRST FNR NNDF I, THFM FNR NNDF ) REAMSST()
C A daodeofe oo oot 2 de okl e de dole ek ol ol e o o ol o ok ik ok e ke ok e ol ok kol ok kR R R AR X HE AMS R A0
25 X=S1G(7) REAMB59Q

NN 230 N=1,7,.64 BEAMS 600

1F (M,EQ.1) GD TN 264 RFAMSAL10

nn 27 1=1,12 REAMS620

27 SECMNN( T )=<-SFCMDN( 1) RFAMS5630

26 XX=SIGIN+3) RFAMS5640
YY=SEG(M+4) REAMBAS(
77=S1GIN+S) BFAMS66()

O ok s e ook ek oo ol o o e e et e e s e e e ol ok e ok sk e e e e A de ok o A ko Bk R ROk R ROR MOR SR M E AMG 6 T
C=v=- MONTFY MNAMFMTS FNR TURF RFAMS 6RO
€ e e sk et e e o s o oo ok o e e ole ok ook ek sl o sl stk el e de ook il ok ok ok e e ikl ok R B R KRR HF AMB 690
TF (KSFCJNF.3) 6N 10 40 RFAMST700
YY=SORT( YY®YY+77%77) RFAMRTIO

771=0, RFAMST20

4N SAXIAL=Y/ARFA REAMS5T730

o tdedkdohddoior bt ok koo e e e dok e e e ol e e e b ol R R Bk e R ORROR R R Rk R R Rk R Rk AR ERFAMG T4 0
=== CAMPUTFE STRESSFES AT FNIHIR STRESS PRIMTS NN X-SECTION RFAMSTS0

C ool dede e e e e kst el e e ok Zor e e e e el bR ko s Aok ok ek St ekt e Ao e Rk R R R Rk AN XN X RFAMS TOH0
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NN 38 1=1,10,3 AFAMRTTO

SSHEAR=D, RFAMS TR

TF (SFCMANT V) MF 0.} SSHEAR=XX/SFCMAN(T) HFAMSTI0
SREND=0O, RFAMSR00

IF (SFOCMND{ T+1) WMFL0.) SRFEND=YY/SECMOD(T+1) RFAMSR10

TF (SFCMON(T42)},NF.N,) SAFMD=SRFNN+77/SFCMAN(T47) RFAMSR20
STNT=SAXTAL+SRFND REAMGR 30
SSTAR=TFNS REAMSR4O

IF (STNT,LT,.0,) SSTAR=-CNMP REAMSAS0

€ e geod ot ot e o oot o o R et oo e o o o o ot ol il o e e ek oloR Sk R ke ok ook ek kR AFAMS RO 0
G APPLY RFNESJGN FOUATINNS RFAMSRTO
Cok g xRN A AR B A ARG F oA NSNS Rk ke k Rk R ko Rk R R Rk xR R EAEAMSAAQ
1FETRXLEN,2) GO TN AL REAMSRA()
R=SORTIISTNY/SSTAR)IEE2+ ISSHFAR/SHFAR ) %%7 ) RFAMRI900

onoTn A» REAMAG LN

Rl JIFST=% BFAMSG2 D
TFST={ SSHFAR/SHFAR) #%2-7 0%*ARSL SAXTALXSREND) /SSTAR% %2 BEAMSY 30

(€ 3 o e e ool 7 e e o o o o e o i o o ol ol sl ok o ol e ol e ot e e o ol sk el oot ol ool R ol S e ok dok ek ook e R R R REAMS 940
fommmm CHFCK TF SHFAR STRFSS RNMINATES REAM5950)
C ool de e ook e de e fobrof ok e e e e kel gk e e oo otk o R MR R e AL R X REAME 96
TF (TFST.GT.N,.} TTFST=2 RFAMSYO TN
KNHNT=0 REAMS59GR0

RR=1, RFAMRGGO

R=N, RFAMADNOO
C=-SAXIAL/SSTAR RFAMA0O10

A5 AN TN 11,2),1TFST RFAMAD2D

1 AA={ SSHFAR/SHFAR/RR#%3)%x72 REAMAD3D

IF {AAGT.1.) AA=N, REAMAO4LO
A=SORT{1.0=A8) REAMANSO
P=-SAFMN/SSTAR REAMAOGN

GO T 7n RFEAMOOTO

2 A=1, . RFAMAORO
P=—={ ISRENN/SSTAR) #%24{ SSHF AR /SHEAR }%%242 . N*SAXTALESAFNN/ { SSTAR® %2 xRFAMANYIN
1SORT(RR) }} RFAM&TOO

0 CALL CRART(N,C R AR) REAMAL10

€ eate e oot ol ok o ok st e ol Rt e ek ok b o kot ok ok e R R R A R R A MR R G EE X ERKREAFAMA 20
L= CHFCK FNR CONVERGFNGE RFAMAL 30
bt Ed itk e o e oAk gl A g a kAL HEAMA L L0}
IF (R T.N.00ON0T) G0 TN AN RFAMAL50
PR=ARS t(R-RR} /R) RFAMA160

1F (DRLLT,NFLTAMRKMINT FN KMAX) GN TN AD ARFAMALTO
KOHNT=KONNT 4+ REAMALRO

RR=R - REAMAL 90

&N 1IN 85 RFAME200

AN IF [TTFST.FD,1) R=R3R REAMAZ 1D

A2 IF {R.GT.RMAX) RMAX=R REAM&E220

25 COAMT TNIF REAMG2 30

an COMTTMIF RFAM6240
Skt deode Aol s dle e oy oo ok ol ek e ke e o ok ok g vk ok e e vl ok e ek Aok X ok kX kR XREAMG? 50
(e RFCORN NFW DFSIGN VARTARLF AMIN CORRFSPANNING LOAD CPNDITINN RFAMG260
Couidedor itk dofb btk st nadprh b d o ddrokdok ok ke kR e r Rk R i n ke xR AHFAMG? TO
AA=RMAXEANL DL TNVAR ) BEAMB2R0

TECAA LT JANFHU IDVAR)) G0 TR AN " RFAMA?90
ANFW{TNVAR)=AA HFAMG300

LOAANC TRV AR ) =1, REAMAS31O.

AD CPMTIMUF BEAMG370
RETURN REAMAIID

EMD REAME3G0
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SHARRMITIMFE PLAMF(A,MTNT) PLANODOOO
Covnddaadhhiddihtdtthtddhpittaddtdabdtddimkrtilk et heedtdbktxxpl ANOOLO

C----- PILANE STRFSS FLEMFNTS PILANDDZ O
Chtrdddddkdtddd b dddob it ydhfdddfhhdd gk rrdxffdolopdryddkkdkirdikdxtiokixPf ANOO3()
DIMENSTNNM A{MTNT) STRILAR{S) PILANONSO
CAMMAN /F1.PAR/ NPAR(14) JNUMNP (MRAMDGNFEL TYP (ML ¢N24NM3 N4 NS,MT1TTNEQPI ANONSO

1T oMHMEL JNUMNY (MY 4MD2 M3 1L, LB NFOR,MRLNCK PLANONGD
CNMMNN/ZFM /MG MW NS (NN FMT(5NA2 ) Pl ANDOTO
COMMNOM/Z ITINK / BIM{ 1A ) o ToLH L o SGE 201 e STGIT) o TNV, FEXSFRCARFA, XIMERT . PL ANOORD

) NESINFIAN) . HINY (1RO} Pl ANOOYO
COMMON/ZUMTTS /TRy IN TP« 11 412,134 TR, 19411N,111,112 PLANOLOO

DATA STPLAR/IHCFN,3HL=T 4 3HI=K . 3H] =1 4 BHK ~1_/ Pt ANODTLO

MHIMF =NPAR( ?) PLANGL?O
KNANF=MPAR{S ) Pl ANN130
IF{NPAR( 1) ,FO,N)GN TN SNO PlLANOY 40

NA=NE L NTIMMP Pl ANN150
MIMMAT=NPAR( 3) PLANDL AQ)
MIIMTC=MPAR(4) Pl ANQ1TO

GO TN (1,243),KANF PILLANOLRO

CRbmd et koo e gk e ok dob e B ok o b e s e e ok R ok ek Rk o b Aok ok % Pl AND190
[P —— UMINTRFCTINNALLY STIFFENED PANF| Pi.ANO? 00
€ % et o s ok e o o st ook ot o s ool o ot oot e o e ok o e o o el oot sl e o ook ReloR R e SR A ofop ek ok ok PLAN()I2 1 O
1 MIMGFN=NPAR{ 7) PILANO?220
NT7=MA+NIIMMAT PLANO? 30
NR=N7+NHMMAT PLANO? 40 |
NO=NR+MIMGFN*S PI.LAND?250
NIN=NG+NHMMATHMIIM T 2R PILAND? 60
MM=N]10O-MTNT Pl ANO2TO

TF{MM GT,.0) CALL FRPNR(MM) PLLANO? RO

CALL PULNAXTCACMY ) QACNL) JALND2) GAINA) L AING)JAING)LAINA) AINTIZAINR),PE ANO29QO
TA(NG) s NIIMDV (NUIMNP (NHMMAT (NIIMTC o KNDF ¢ NUMF o NUMGED ) Pl. ANOBOO
RFTUPM Pt AND3LO

% et 2o 5 ooy ool sk e ok e e e A s ool o ol o ok o e ok R oK R el ol R Bk o R R Bk R e ok PI_ANQ3 20
Cmm=== TSNIRPPIC PLANF MFMBRANF Pt ANO3ZO
C ekt detofe e el e ok etk e ok el e ol Aol ok g ok ek o dok op ok ek p e ok ok ook ok R %Pl ANO 3 40
2 N7=NA+NIMMAT Pl ANO350
MR=NT7+NIIMMAT Pi. ANO3 60
MO=NA+MUMMATSNIIMTC 27 PIANO3TO
MM=NO-MTNT PLLANOY3 RO
TFIMM,GT.N) CALL FRROAR({MM) Pl AND3YO

CALL PLMAXP(A{ML) JA(NTI) ¢ ALND) JA{NT) ¢ AING) ,AING) 4 AINA) JAINT) JAINB) , PLLANDSGOO

1 MUMDY o NMIMNP o MUIMMA T o NIEMTIC o KNDF o NELIMF ) Pi ANDG4YIO
RFTIRM PLLANDOSG? O
Ctedededed oo koot e fh ke dor b de g gk kokop etk g ke o Rk Rk Rk Py ANOSG30
Comvmm PROVISINN FNR SPFCTAL MFMBRANE FLFMEMT PLANNG 40
Qe e e v e ol e oo oot e e oot o o ol e o oo ok e ol ke o Aol e sk gk e ek R e ok R R Aok R ook Rk R Ak R ok ok P ANDGS()
3 CALL MNFLFM (NPAR(])KNDF,1W) P ANO&AD
RETHRM Pl ANOGTO

SON WRITFE (T4W,?20NR8) KNNF PLLANN4G RO
NN RN MM=] ,MIIMF . Pt ANQSLYO

CALL STRSCUALME) yAINT)LA(NT) JMFOLMIMDV,LL LR, 1R, 0) PLANOSOO

WRITF (1W,2NN5) MM, ARFA PL ANDSIO
TFINS FO 1) <A TN RON PLAMOSZ20

nn 700 1= T H Pl AMOS 30

CALL STRSGCUAIMY) GAIMY) 4 A(NA) (MEO,MIMOV.LL, LR IRy1) PILANOSA()
TF{L.GT41 7)) HRITF{ITW.2007) Pl ANOKRSO

1T=0n PLANOS G

PN AND KK=1,MS5,3 Pl ANOST()
TFIKK.GT.1) WRITF(i9,2Nn07) PLANOSRD

nnS20 1=1,3 Pl ANOSQD

Zs'0



820 SIGUTY=SAIKK-1+1) PI_ANOAOO

11=1T4+1 Pl ANDGLN

Mp=3 PILANDA? O
TF{1T.6T.1) GN TN 53p Pl ANOG3O

NP=f PILANOAGQO
ANC=NFESIMF(]) Pl ANOARSO
TFUANGNF. 0,1 GO T0 540 Pl ANDE KO
550 J=1,3 Pl ANNIGTO

550 SIGIT+3)=S1G(T1} PL ANOGKRD
N I0 "3 Pl ANOGYO

R4Nn ANG=ANG/ST,205T7795 P ANOTOO
SE=SIN{ANG) PLANOTLO
CN=CAS{ ANG) PLLANDT20
SC=S1=CN PI ANO730
SI=ST*S1 PIANOT 40
rP=ensen _ PLANDTSD
X1=STGREIIRCN+SIG( 2)*ST Pl ANDT A0}
X2=2,08S1G(23)%S0 PL ANOTTO
SIGLaI=X14X2 PILANQOT80
SIGIR)=X1-X> PILLANNTI0}
SIGLAY=(SIARL2)=STGEE 1) I2SCHSIGI3)H(CN-ST) PLANOROO

520 GN TN (4,5,6)4KANF Pl ANDALO
LR PR 2 L L L T T L T T T T 2T I YY1
Cm=~== NFSIGN NF STTFFFNFN MFMRRAMF FLFMEM] Pt ANGR3D
CAddhddhgderrdh b rgdn itk dn ks hyRF e shphrrakrikyrndidbraks 2Pl ANORSGD
4 TFIIT.GT.1) GN TN ADO PLLANORS(
CALL NPLANT (A[MY),A{M2),A(M3),NUMHY) PILANQRAD

6N 1N 600 Pt ANORTO

€ ook dedesode et sk o Aok e vk b e e e R Nk e e A dr e kg SRR R R e e e e ok kR o e ok doRE R R PI_ANQRAQ
Commme PFSIGN NF [SNTROPIN, MFMRRANF FLFMFNT PL ANORYQ
CAadskgoddemdeitd ekt dhd kit porbk ek ddgddfdiok okt dory ok b ok grR kg iiorr e Pl AMOGO)
& CALL NPLANZPIA(MI}ZAIM?2)4AIM3) (MUMDY ) PI.ANOY10

6N TN AN0 PILANO9S? 0
Chdtidddidd btttk dd b dddtd i d tioe kot dforrdiiokddodkpisdoorke e iPl ANNI30
[pe—— PRAVISINN FNR DFSTGM PF SPFCIAL MFMBRANE FLFMENT PLANOY GO
Corddetdideddoldholok okt b R ed R aird b ddk s kbt kot kg ekt rrxrexzpl ANNYS()
& CONT ENDF PILANO9 6O

ADD WRTTF (TW,200Q) L,STRLABITT)(SIG(T)I=1,NP) Pl ANOYTO
700 GCOMT INUF PlLANOQ RO
RON CANTINLF Pl ANOYQO
Cokmhdeddd i hdk Sy dddtoibdd b d ok kS pEa i dk dahdioor ksl ANTONO
RFTIRM Pl AN]IOLIO

2008 FNRMAT{1X,15,F14,4) PILANLIOZO
2000 ENRMATIL//45H AMALYSIS OF MFMRRANE FIFMENMTS, CONSTRN CNNF=.1172// P AM1030
1M1TH SHFF T Lnan /~--MFMRRANF FMRCFS IN PLAN]O&4O
PLNCAL CANRNS——~//—-=MFMBRANF FORCFS M MATFRTAL CIINRNS-/ / PI AM]IO5D

311 TH FLEMFNT THICKMESS COND ENCATENN NXX NYY PLANIOAD

4 MXY [ ] NP2 M1? /) PIANLIOTO

2009 FNRMAT( 1H+ 470X, 19 +6X 4 A344X AF13.4) PLANTORD
2007 FNRMATI/) PY AN1 090
£ND PILANM]1100

€570



SHRRNNTI INF FILAWIRFTAY}

Pl AMI110

(7 ot 33 e ook e ol e o ol e e e ofe ot kel o o o o s e o ot e vk v o o et o el o e oo e o e e e s e N e a okoKOR ROKRE R ROR PI_ANMT L2 O

C=m—=- SIRFSS /STRAIN KFLATION MATRIX
ek dokdtdig Sl e e e oo s e ek ok kol o e Aol e Aot o ROk Ok Aol o ook ok R R ok Rk okok PILANT 1 40

1

IMPILICTT RFAL=8 (A-H,N-7)

Pt ANT 130

Pt ANTT50

COAMMONZIUINK /TFUA) G IX (4 ) o FMILL A 45) 9 N1T303) 3 XXUA),YYL4) 7214 THMP{4),PLANLLAO

MPI2)eTITL2) PRESSWRFFT NS, MY, TI3,3),ND13,3),JUNT]14R)
TF {(RFTAFO.N.0) GD TO 500
AMC=RFIA/57,2087795
SS=NSTIN[ ANG)
CO=NCNS (ANG)
C2=C0*C0
S2=S88%8S
SC=SS%C0

Py ANLETO
Pl AN11RO
P ANTT90
PILANT? 00
Pl AN1210
PILANT? 20
Pl AN12 30
PI.ANL? 40)

(€ 20 eXe e ol o e e oo o e o oo ot e s ol oX oot e e ok ok oo ook o o oo o ek ok e ok skl R Rk Rk PL AN 2500

SFT N FNR SIGIN)I=DESTGIG)

PILAN1? A0

%o e 7 e o e sl e e e 9 Rels e ofe e e ole 30 ol o o o v ol ol e e e S o0 sle e ol e e e e R o e ofe ek A OR e dkote sk e et e okl e e Rk g Rk Pl AMLZ2T0

R0
ann

aAsN

s0nNn

ATO

Tt1,1)=02

Tt1.21=52

TE1e2)=2 %S5C
T(2,1)=57

T(2,2¥=02
TiP43)==2 %50
TE2,1)==5.

Tt3,2)1=5C
T03,3)=02-52

PO o300 1=1,3

Na 3an d=1,3

SHIM=0y,

PN 28N M=1,3
SHM=SIIM+T (M, 1) 2N{M, 1)
PNET,.0}=51M

nn asp 1=1,3

nn 350 J=1,3

StM=n,

nn 33N M=1,3
SUM=SHM+NN{ ], M)}XT M, ))
NET,0)=SNM

PityT)=SUM

Al=ALP(T)

A2=AI P2}
ALP(11=02%A14S2%AD

M P(2)}=S2%AY+(.2%AD
ALP{3)1=2.N2SCH( AV =AD)
LA PRSTNV D)

nn A7TN 1=1,3
M=o,

PN &7N M=1,3
TITIDI=TTTLT 4D (M) ZALP (M)
RFTIHRM

FND

PI_AN1? RO
Pl AN1290
PILANT 300
Pl AN]3LO
PILANT370
Pt AN1 330
PLAN1340
PLAM] 350
PLLANL3&O
PLANL1370
PlLANTI3 RO
PI AN1390
PLANT400O
Pi AN1410
PLANL4?20
PLANL 430
PLANL4GD
Pt AN1450
PLANLSGAD
Pl AN1470
PlLANMY1&G RO
Pl ANL490O
PLANLSOD
Pl AN1510
PLANL5B2 0
PI.ANT 530
PLANTSGN
Pl AN1TS50
PLANLSAO
Pl AMISTO
PLLANISAQ
Pl ANL1SRSO
P ANTAON
Pl AN1610O

#S*d



SHRRNUTTINF AN RBEN, THECK ) PILAM1A20
(€ ok e o s oot e o ol e e oo ol oo ol e e s RO oo g ol e 0 o o o o et e kR e ok AOR R X kPl ANT 630

[—=m=- FNRM FLFMENT MATRICFS Pl AN1 A 4D
[ g T W L o )
IMPLICET RFAL®A {A-H,N-7) PLLANLAAO
COMMON/FIPAR/NPAR( 14 ), 1FLP{1Q) Pt AN1670)
COMMONZEM/LMED2) oSE12e12) 4P 110226 ) eP2E1246) o XMIL2)4STU)5,12), PLLAN]1GRO

1 TTU1R,4)RR{12,12),FM1(1RO]) PI AN1IASO
COMMON/INK/ZTF{4) o IX({G o EMULLA45),D1393) X (&) ,Y (4)02 (4)4TM (4),PLLANLITOO

1 MPER)GTTI(2)4PRFESSRFFTWNS, HINYT  LRR(4),77(4),PP1{]12), PILLANLT710

2 IMaY VM 8) o WIa) HIB) HRIA) JHITR) 4 FACGIG) ,FI6), JUNIAB) PLANL1T2()
NIMENSTION SS{2)+SSSIRY s TTTIB),IVFCT (&), OVFCTI(4) ,FMM{A36) PL AN1730
FOHIVALFENGF { S,FMM) PLAN]T40

PATA SS/-0,5773502691R963,0,57735N26A91R963/ PI AN1750

NATA SSS/Nee-lerleePesDe/y TTT/00s0uvDav—laele/ PLAN]T7A0

NATA TVFC1/644,24143/ WFCT/14342.4/ Pl AN1770

NN 10D I=1,636 ' PILANL1TRO

10 FMM(])=0. PLAN1790

nn 20 I=1,12 PILANTROO

20 PPY{T)=n, Pl AM1R10
CHdgpdpktkimkhtR it bk hyiokdiek bt rand e phrad ot irRdbxonin i rdoiRRrorx¥P_ANIR2 ()
[ —— COMPUTE FLFMENT AXFS SYSTFM AND CNRNFR CNORDINATFS P} AN1R30
Crd it kg et e ek AR ok A SR R RNt R kR R Rk Rk EAD) ANLIALD
CALL VECTOROIGXEL) s YU )0 Z (1) 4 XU2)4YI2)42(2)) Pl AN1RS50

CALL VECTNARIF 4XE1),YU110Z (1) oX{a)aY(0)s2(4)) PILANYRAD

CALL TROSSIH,F W) PL ANLRT7O

CALL CRNSS{ W, 14V} PlLANLIRRO

CALL VFCTPRAGX(1) Y E1)9Z(1)4X13),Y(3),7(3)) PLAN]1RI0O
RR{1)=n,N PLAMIOOD
271(1)=0,n Pl AN1910
RR{2)=l1{ 4} PL AN1G? 0
77(2)=0.0 Pl AN1930
RR{3)=G{412PNT{ G,11) PILAMLG SN
77(2)=Gl6}%NNT(G,V) Pl AN1950
RRUAI=FL4)*NOTIF 11} PLANLOGO
77104)=Fl&)EDDT{F,V) PILLANL19YTD

C Aot de e kol ook e oo ek kb ol el ek e ol ke o o R ek kR R ook Aok e kok k=P AN 9B
(== FORM IINTT STIFFNESS MATRIX o THFRMAL 1.MAD VFCTINR ANN MASS MATRIX PI AN1990
ok de ke koo sk e dr e oo b e ek e e A e ok Y A kA o B ke R Ly xFHXPAND 10O
pnoson 11=1,7 PL AN 01O

nn sno Ja=1,? PILANZ20OZ20

CALL FARMRUSS(IT).SSELEYoRA) PLLANZ2 O30
FTP=H{ 1 JATM{ J)14+H{ 2)2TM( 2 ) 4H{ 3} *TM( 3 ) +H({4 )2 TM{4 ) ~RFFT PLAN2 (140

NN o400 JU=1.12 PI AN2 OS50
Ri=AR{1,J)*FAC PILAN2OKO
R2=RR( 2] )*FAC PLAN?2OTO
R3I=RA( 3,0} %FAC L ANZ RO
NI=P(14))1%R1+N(1,2)uR2+D{1,3)%R3 Pl AN?2O9(
N2=N{241)R1+N{ 2,2} %R2+N{ 7,3 )=R3 PIi_AN?2 100
PA=N{2,]1)*R1+N{3,2)%2RP2+N{3F,3}%R2 P AMZ 110
PPI{JI=PPU{ IN+FTPE( NI =ALP( 1 )+N2XALP( 7 )+D3xALP(3Y}) PLANZ L7 0

NN 400 [=0,12 Pl AN? 130

SUT 1 )=SU 1) 4+RB0 L, D) EDY+RRI 2,1 )XNDP+RA, 1) %03 PILAN? 140

ann S{,1)=S(1,.1) Pl ANZ2150
nin 460 1=1,.4 Pl ANZ LA

G0 XMIT)=XMUT)}+FACK THICK=H(T) Pl AN?2 170
500 COMT INIIF PLAN? 1HO
CRRddlk ik kit dob b okl ke b e kR r e kI phrwg o x R i g A xwP| AN2 190
[ RSTT FNRM STRFSS HISPLACFMENT MATHR{X PILAN2 7010

€ e sk A Aok 2 e e vt oo e sk oot o o Bt o e ke g et ook g e g e ok Aok ks ok P ANP 2 10

SS°0



LL=NMS/3 PLAN?2270

PN &2N ) =1,11, Pl AN?2230

CAILL FORMA(SSS(L)TTT(L),RA) PILAND? 40
FIP=H{ ) )RTMI] 1 +H(2 ) ETMA2)+HIF)%TM(3)+H{4)XIM(4)-RFFT Pl AN2250

PN 530 [1=1,3 PLLAND 2 60
T=11+3%(1 -1) Pl AN22T0

TTET 6 )==FTTICTT)%FTP PLAN?2? AD
nnoS20 1=1,12 Pl AN22S0

NN 83N K=1,3 PLAN?2300

83N STLT,.)=STIT,)+DETT,K}ERAIK, ) Pl AN? 3]0
3l oo oot ot ok o oot e g e o ot ot sl o o e ool e s ok ol e e st e ot o A R o et el o ke ol s koo ok ok kR P AND 370
Ce—-=- FILIMINATE FXTRA DFGRFFS NF FRFFDNM Pl AN? 330
(%o oot o o e et ot ofe ol et ofe e e ol o e el oo e ol ool o g K e o e e e ok ket kol sk O R R 20K PL AN 36)
TF 1 Ix(3) ,FN, IX{(4) ) GO TN 560 Pt AN? 350
TF{MPAR{A) NF.0) GO TN 560 PILANZ 360

PN 86N NN=1.4 Pl AN? 370
I.=12-NN PlL AN? 3RO
K=1_+1 Pl AN? 390
C=PP1{K)/S{K, K} PILLAN? 400

NN S35 =1,NS Pl AN? 410

SA6 TT{De&)=TTE J44)+CESTL A.K) PLAN2 42O
N S50 (=1, Pt AN?2430
C=SUTWK)/SUKK) PLAMD 440
PPILT)=PP1I})=C2PPT(K) Pl AN?2 450

PN s4n0 3=1,NS PLAN24 A0

R4 ST T}=ST0Jd, 1}=CxSTLI.K]) PL AN2 4T
NN 580 y=1.1 PLAN? 4RO

SEN SET,0)=80F,0)=C*S(K,!) PILAN? 490
(e 2 e o o e e o e ok el ok ek ke ol ool ot oo Soode o o o e oo e e e X N R SR ke e ool e e ek ek Ak R B0k Pl AND 500
(== ROTATF STRFSS=NISPLACFMENT TPANSFORMATIOM 10 GIVF STRESSFS Pl AN?2510
. NARMAL ANMD PARALLFL TN SIDFS ~ STMELARILY ROTATE INITIAL STRESSFS PLAN?S2O
€ Ao de g e e e oot o o e o o skl o ol e ool e R % 0k e ook ok ok deok sk deoled oo o RO kR R Xk ROk R PL AN §30)
560 MSFET=LL-1 PLLAN? 540
IF ( NSET ,LF, 0 ) 60 TN 730 Pl AN?SSO

nA 720 1.=1,NSFT PLAND? S 6(0)
TV=TVFCT(L) Pl AN2ST0
JV=0VFCT(1L) PILLAN2 B RO

CALL VFCTNRIGRRUTV)IZZ7 TV 0.0N0,RRIIVYZZ7{IV),0.0D0) PILLAM?2 590
S2=GL11=G01) PILAN? 6000
C2=GlL21%G{2) Pt AN?2 K10
SC==G11)2G(?) PLAN?2 620

PL AN2 630

PILANZ A 40

12=11+2 Pl ANZ2 650
TI=TT(11,5) PILANZ £ 60
T2=11{12,4) Pt AN26TO
TI=TT(13.4) PLLAND 6RO
T6=2.,05802T2 Pl AN2 690
TTEI1.4)=C2%T1+S22T2+T4 PLLAN2 700
TTT2,46)=82%114(2%12-T4 Pl AM2T10
TTEI344)=SCx(12-T1)4(€2=-52)% (3 PLAN2T20
nno710n 1=1,R Pl AND 730
R1=ST{ I1,.}) PILAND T40
RP2=8T(12,.1} Pt AND 750)
BA=ST{13,) PLAND THD
R&=2,NESCRAR _ Pl AN2TTO

STET) . =C22RT1+S2XHD+ R4 PL_AN? TRO
STHI2¢}=S2%R142¥R2~R4 Pl AN TG0

710 STUI3, )=S0 R2-R1I+{C2=SD)*RY PL AN ROD
720 CNNTINNF Pl ANDRLO

95D



730 JF{MPAR(S),NF_,?2) N TN 150 PILANP RO
€t st ook ok st b Qo o sttt okl e e R bR SR 2o R R kol R R R R ok % PLAND A3 D)

[ CALCHLATF PRFSSURF LNADS AN T=) FACF IN GLNRAL CHANRDINATES P AN? 840
Ctﬁ*t#tﬁt‘-#**ﬁtt**#**#*##t«**####*#*t*######*t#**t#t&##***t*###****#t##x\##pl AMZ R5()
XX=N,S%PRFSS¥RRI 72} PILAN? R&0

PN 1RE [=1,3 Pl AN28T0

=l 1-11%6+) PLAN? RRO

PN 1RS L=1,4 Pl AN? R ()
P2LTT2L)=XXRV{F)EFMINLLL,?) PLAN2900

TRS P2CT1+),L)=P2( 111} Pl AM?2910
(',####*t#t###*xlt*:cttﬁtt:ht#t#:&#:&*tt##ﬂ*t#ﬁt#**tt##t##v-‘.‘-‘#t***t####*******#*lﬂ_ AN? G20
C--~— COPRNTINATFE TRANSFORMATINN PLAN?930
(b dr e el e e e A g R A A AR G ARSNGB F R R R F R ARG FEERREETREPI, AN? G4 ()
150 DN 1en 1=1,3 P! AN?950()
noo19n K=1,4 PLAN2 9RO
KK=4%(]-1)+K Pl AN2970

nn 180 1=1,13 PILANZ2 9RO

PN 1RO 1=1,4 Pt AN?2990
LL=bk( =1} 40, P AN3GN0O

1RO RRIKKLE)=NETIR(SIK  ZLIFDO N 4SIK  LL+4)3V () )4+ Pl AN3010

1 VITIEOSIK+G L IFUC D) 4S{K+A L4462V ) PLLAN30?20
X¥=U(T)RPPLIK)I+VIT)I2PPY (K+4) Pl AN3O30

nn o19n 1 =1,4 P ANM3040

190 PAIKK+L)=X)I=FMUL (1 ,1) Pl AN3QSO
nN 168 [=1,12 PL AN3060

no 195 1=1,12 Pl AN30T70

S{ e dt=RRU L4014 Pi.AN3ORO

195 Std,1)=811,.1) Pl AN3OY0
NN 210 K=1,M8 Pl AN3LaO

N 200 1=1,4 PLAN3110

pn o200 4=1,3 P AN3120
LL=ax{ -1 )+ Pl AN3130

200 PPICLL)=STOKLIHI{A)4+ST{K I +4)2V( 4} PLAN3LAO
pn 210 J1=1,12 PL AM3150

2E0 ST{K.I)=PPIC 1) P_AN3 T 6O
N 220 I=1,.4 Pl AN31T70
XX=XM{ [ ) *RHRA PILANST RO

PN 220 L=1.¢4 Pt AN3190

PI(I W )=PLLY b JHXXREMIL (L +3) PLLAN3200
PHIT+4 L) =PY O 44, L Y4 XXHENNL(Ly4) P ANA2 10

220 PLOTHRG )=PL{ [+R L)+ XXEEMII( 1.5 PLLAN3220
no 60N L=1,4 Pl AN3230

no &A00 =t ,NS PLAN32 40

AOD TTIT,1 =TT 4 )XFMIL {1} Pl AN3250
RFTIRN P AN3? 60

Fap PLANR? 70

LSO



%o e oo ol ol o s ol ok e o ool ol o e g e e sl ol oot e o o ode sk ol o fr e ol ool S ol e e ol e ok e o e e e e okl Nk

SIRRNIITINF FNRMR{ S, T4R)

—FNRM SHAPF-FINCTTON DERTIVATIVFES AMN STRATN-DISPLACFMENT

PILAN3? RO

HREFEEREEEP] ANRDY()

MATRIX PLLANSZ300

{7 280 o o s o e o e st o el e o o o o o ot o e ok o o o e e e e ool o e e ot e e e ode e s e o e o ol o o ok e e o e e e e e e ok ko e e P AN3 R ()

10n

TMPL ICTT RFAL%R (A-H,MN=7)
DIMEMSTOM RE12,12),TI1A) 4 IHE)

PLAN3320
Pl AN3330

COMMON/ HINK /TFC4) o TXCO) fFMINL (4 ,5) s N393)oX L4)sY (4)4Z (4)TMP(4) ,PLANASLD

1 ALP{2},T7713)PRFSS(RFFT,NS, HINY RPU4),77(6),PPL1(12),
7 MAYVIA) WLA) JHIO) JHRIA) GHT (A) o XUy HSTA) 4HTLA) 4 JUNIBR)
DATA T1/142:304.9410/,0075,6,T.0,11,12/
SM=1 ,N-S

SP=1.n+S

TM=1.N0-T

TP=1.0+T7

H{ 1) =SM%TM%: 25

Hi2 )=SpkTME, 2R

H{3)=SP4xTP*,25

H{&)=SMETP%, 06

H{S)={1],n-5%%)

HIA)=sl],n=T%T)

HS(1)==TMx 2§

HS(2)==H(]}

HS{(3)=[P*,?258

HS{4)==-HS(3)

HS{5)==2 %S

HS(A)=0,N

HT(1)==SM% 28

H1(?2)==SP*,25

HT{3)=-HTl 2}

HI(4)==HT 1)

HT{&)=0,Nn

HItAY==2, 2T

P?2T=HT(3A)%772(3)+HT(4H)%77(4)
P7S=HS(2)A77 (3 )+HS(4)%77(4)

PRS=HS( 2 )*RR{ 2 )+HS{ 3)=RR{ 3V +HS{ 4 ) %RR(4)
PRI=HT(2}#RR{?2)+HTI{3F)=RR(3)+HT{4)%*RR (4}
TF(DARS(77(3)=-77046)),LF,1.0F-10) P7S=0,

PL AN3350
PILAN33A0
Pl AN3270
PILAN33RO
Pl AN3 290
PILAN3400
Pl AN3410
PLANZS20)
Pl AN3430
PlLAN3& 4O
Pl AN3450
PLLAN34AD
Pl AN3470
Pi. AN3&4 RO
Pl AN3490)
PiLAN3500
Pl AM3G10
PILAN3S20
Pl AN3530
PLLAN3S40
Pl AN3SSN
PLAM35 60
Pl AN3570
PLLAN3R RO
PILAN3SQD
PLAN3A00
PLANZELO
PlLAN3&20
P1 AN3630
PLAN3AGQ

TRFINARS(RRI?I=RR(3))JLF 1. OF=10.AND DARSIRR{G) I FJL,O0F-10) PRI=0,PI AN3ESN

XJ=PRS#P7T-PRTHPZS
PSR=P71/X .4

PTR==P7S /X1
PS7=-PRT/X.
PT7=PRS/X.I

NN o100 I=1,6
HROT)=PSPHHS( T)I+PTR*HTIT )
HZ(T1)=PS7*HSIT)+PT7%HT(])

PILAM3AAO
Pl ANRETO
PlLANSARO
P AN3AQ0
PLAN3ZTOO
PLANATIO
PLANST20
Pl AN3T30

e e Aol vk el e e ok ofe s e e ol e s o e s ool e e e e o ool ol o o oo ol eI Tl sl el eSOl ok o Xk ok e ke sk PLUAN3 T 40

=FNPM SIRATN DISPLACFMENT MATRTX

Pl AN3T7S0)

3 e 3 e sie 3 o e e et ofe el o ol oo oo ol ol 9k ol sl o e e o o e ol ool oo e o Sl o e X e et ol ok gor gk ok 3o oo PLL AN T A()

2nn

PN 200 K=1,464
1=1T(K}
EERRITS!
R{1,1)=HR(K)
RE24.0)=H7 (K}
R{3,1)=H7IK)
R34 1)=HR(K)
RETHRN

FMD

PLANZTTO
PLANRTARN
Pl ANZT90
PI_AN3RNOO
Pl AM3RIO
PILANZR2 0
Pl AM3A3O
Pl AN3ALGO

Pl AN3RSNO.

85°0



SURRAIITINFE PNSINV{A) PLANJRAD

ootz e e dof sl e e eodeate i e e s e e e Qe e e e e e ek o e e e e e e Ao e b o e o ok ok Mo Rk kR R kR u PL ANZRT O
[# P, ANSRRO
Carfesnr dedke el oo ool e el e e ool ey ke e oo ke b e e ol Aok ke ol oo e e et e s ek b ok ok kPl ANIRQ()
TMPLICIT RFAL%R { A-H,N-7) PL AN390O0
NIMEMSEINM A{3,3} Pl AN39Y] O

PA 200 N=1,3 PILAN3G2Q
N=A{N,N) PLLAN3G30)

na 100 4=1,3 PLAN3G 40

100 AN, J)=-A(NL 1) /D Pl AN3YSN
nn 160 1=1,3 PlLAN39AD
TF{N=T1) 110,150,110 Pl AN3GTO0

1310 PO 1460 )=1,3 PIL ANSQRO
TRIN-U0) 120,140,170 Pl AN3YY9D

120 AQ T, ) =0T, 0+A0 T NY2A(N, ) PLLAN&GOOO
140 COMTINIIF Pl AN4OIO
150 AT ,M)I=A(T,N)/D PLLANGO? O
A{NNM)=1,0/D Pl AM&OI30

200 CNNT [NLF PI_AN&Q 4O
RFTURM Pl ANGOSH

NN PLANGOAD
SURRNITINF PLNAXT(UNT o FD¢X Yo7 o ToNTCoWT.PGFN,PMATNIIMNY ,NUMNP, PLANGDTO
TMIMMAT JNIIMTC o KDDF o MIME  NUMGF ) Pl ANGORQ

€ e e srode Ao ol kbl e e ool e e e de e el ook ok e e ek ek R gk Al ek e A wxpp ok R xR Pl ANGO QD)
=== STTFFEMER MFMRRAMF E|FMENT PLANGLDO
el R R G R R R R R R Y A R A R R N A YRR R e R R E R AR R G R ERR T EFFFEPANGL 1O
TMPLICTT RFAL%R (A~H,N-7) Pl ANG]20
RFALES HWT o X oY o7 4 ToPGFNGWT (PMAT RF 1o F4sFS,FhyF7,SRC,PRCGRCFRM PlL ANG] 30
DIMENSTON UWTINUMOVY  TD{MUMNP (6 ) o X TMUMNP ) o Y {INUIMNP ) o Z (NUIMNP ), Pi ANG 140

1 T{MUMND ) JNTCUNIMMAT) JWTINHMMAT) , PGFOINIMMAT,S) bI_ANGY 50

2 PMATIMIMIC (R NIIMMAT) . Pl ANG160
COMMNN/EM/EMET2) ¢STU12412)4P10120414P2(12,6),XM112),5T{15+12), PLANGLTO

1 17(1544),RR(12,12),FN1(]1R9}) Pl ANGLRO

COMMON/ JUNK/TFU4) e TXEA) fFMITLTA,5) 000 303) o XXU4) 4 YY(4),Z214) s TMPI4) ,PLLANGLGO
1 MPUR)eTTT(3}yPRESSREFTINSUUNT W XTaX24X39X0,Y14Y2,Y34Y4,FF{T)y Pl AN&G200O

2 JUN(1S4) PLLANG2 1D
COMMPN /NI TS/ IR, TWy TPy F1912,12,18,19,710,11)41172 Pl AN422Q

T TR g e L N L S L L I YT % T
[ R, COMTRAY. TMFARMATINN Pl AN&2 4()
ook ddddok Skl dosiokR e s gt dolok il ok ek G R R gkt ko R xR RR R Pl ANAD 50
M= P ANGD 6O

Ny =) P.ANG2 70

NP=17 Pl ANGZR()

MW= PILAN4G2 90

nNT=Q Pl AN&3NDO

1FX=3 PiLAN4G310O
HRTITF{ JU. 200N )MUMF (KIINF gMUIMMA T G NUHMGED (NUMTC Pl AMA22()
VRITF(IW,2019) PILAN&G3 30

DN &N M=} (MIIMMAT PL ANG3RGQ
READE TR ININY NGyMICEM) ,NTIN) PLANG SO
TRINTCIN) LF, N} NTC(N)=] Pi ANG36D

WRITF{ TM2020) N NTOIN)MT{N} PLANG3T(O

Cadhddopdt it ok o el e e e e e D etk p e n ok ok Rk Rk R r ek w xR wEP| AMGAR(

Cods

~TFMPERATIIRF DEPFNNFNT MATFRIAL PROPFPITFS Pi_AN4 390
LR RS B 2 e Lt e T e e R e e et R 2 W VAT

65'0



NT=NTC{M}
READ(TRLINOG) LIPMATIL s J9N)Y o d=14R},F=1,NT)
NN 10 T=1.MT
TR(PMATIT 46N} EF.N,) PMATIT ,6,N)=PMATIT,5,N)
TFOPMATI T o ToeNT) JLFNe) PMAT(T +74M)I=PHMATIT5,M)*0,577
JRIPMAT (T 4RWMTILF 0.} PMATITR,MI=PMAT(]16,N)

10 CANMT ITNIF

AN WRITEFLIVW,2010) ({PMAT(T+0eNYeI=1,R),1=1,NT}

PLANGG 1O
Pl AN&4420

PLANLG IO

Pl. ANG 44O
PLANAG4SO
Pl ANGSGAO
PLLANGATO
Kl ANGGEN

(R ok ok v e ok s O e e e A R B R A A R KR O R R B IR R R AOR R G ARG ANRFEEP ANLGL GO

Comm== CEOAMFIRIC PROPERTY CARNS

Pl AN4S00

c#*###t**###*t#*#*#*ﬁ#*##tt****##**k#t#*####ft*#**#******#***t##**#t##*#PLAN4510

HRTTF(JW, 201 1)

N 70 1=1.MIMGFD

RFAD({TRL100A) NoTH W.SA4ST4N WF

IF(WFLLF 0,1 WF=W

PRENIN,1)=1.0+5A/(W¥1H)

PGEN(M,2)=W/TH ¢

PRFNIN,G3)=UF/TH

NA=SAXN/(WETH+SA )}

RT=WETH®E3/)0 P+ W THEDRENR+ST+SAX(N/PGFN(N,]) ) %%

POFNIN 4 =R /THE®G

Cl=12.0%51%N, Q25 /{ Wi THE%xT)

C2=SA%=DEN/S]

CR=1,04C2 /(N BREPRFN{N, J)+0,17)

PRFN({ N5 )=2 JNFPGFNIN, 21522 %(NDSORTL 1. N4C1*C3)+1.0)
70 WRITF{TW,2012) NyTH WiSA,ST.DNJWF

PLANGS20
PLANGS30D
Pl AN4S 4O
PLAN4SS0
Pl AN4SAO
PLANGS5TQ
PL ANGSARQ
PLLANGS9O
Pl ANGGDO
PLAN&6LO
PLANGE2 O
PLAN4A3D
Pl AN&64O
PLAN465Q
Pl AM46E60

Ckmtddk sk ok S Ak kA Aok ek ko xR R gk ook R RN kg kX xpl ANGATO

[ FUFMFNT 1 .NAD MU TEIPLIFRS

Pt AN4KRO

(e e e o o v oo o e ol sl el o o oo e o ol o sl sl e e o e e e e o s ool O M e ok ok Sl ok kR ok R R X PILANGAHG0

nn 131 I=1,4
READ{ IR, 1N02) FMULI T4 1) o {FMIL (T J)ed=3.5)

121 FMUL(T,2)=0,
WRITF(IW2004)(FMUL(Ta1) o (FMULITo )0 d=3,5] ,[=144]

Pl ANSTO0
PLANATLO
Pi ANAT20
Pl ANGT 30

(€ 2 s oo obe o ade e e e oo sl ke o e o e ool e e e e e e o ol A ok koo ok R Aol e e e e e A b R ke kokdolok ok % PL ANG T 40

[ FLFMFMT CARNDS

PILANG TS50

Rl o ek e ok e e A e Al o o R R R el ol ok ko R R R o ok Bk ok ok PL ANG T K0

MRITF (A42002)
M=)

130 REAN(IRLINNZ) TFL«IFZIMAT  INVFRCRFFTAAJARRFTA.FFC,NSsINC
IF (FRC,LF.0,) FPC=1,
IF (FFC.LF.N) FFC=1,
TECINCLEN, N} INC=]
IFINS FO,0) NS=3
IFINS. LT.2) NSz
TFC (IF(R) JF0. TFL4)) (AND, (NS,FD, 15) ) NS=12
AMG=RFTA/57,.72057795
RHN=WT({ [MAT)
THICK=PGEN{[MAT, 1)
RET=RAFTA
KK=INCELITFI=N)
AN 1472 1=1.4

142 IX{1)=TF(T}-KK
PN 8NN MFIL =N, TFI.
TEMP=N,
nn §01 J=1,6
T1=1x4(1)
TFMP=TFMP+TL 1T1)%N, 25
X¥UTy=x{1})
YYOTY=Y(TE)

R01 77(H1=7(F1)

PILANGTTO
Pt AM4TAQ
PLANGTYO
Pl AM&ROO
PLLANGRYO
PI ANGR2 ()
PLLANGRZ(
Pl ANG4R4()
Pl AN4HSD
Pt AN4RGQ
PL AMGRTO
Pl ANGRAN
PLLANGBYO
PI ANGYN()
PLLAM4Y IO
Py ANGY92()
PL ANGO 30
Pt ANGY GO
P ANAQ 50
Pt AMGYAQ
PLANGYTO
Pl ANGYRQ
PLANGIQO
It ANR OO0

090



Cordddmbedkkk bbbk dndhdoadokdh kb dhr bk dpadhxhngadkikkioktrkikne Pl ANSOLO

[ INTERPOLATF MATFRIAL PRPPFRITFS FPR AVFRAGF FLFMFNT TFMPFRATURE Pt ANS5020
2o et e e el o oo R N g el R R OB AR ok o A o A R R K A X ok ok R kR R A R P ANIGL) 30)
CALL INTFRPIPMATFFNIIMIC,NIIMMAT R, 7.NICIIMAT),IMAT,TEMP) L AN Q04O
F4=FF{4} PLANSOS0O
FR=FF(5) Pt AN5N60
F&=FFL A) PLLANSQO 70
FI=FFL7) Pt ANSORO
CI1=FF(1)*9,RA96 PLANSNQD
C2=C1/ 13, 0%{ 1, 0-FF(2)%*%2})) PILANG 100

€ e o 2 e ol ke ol oo g o ol e oo el e ok e e K R R R RO O A g R R A Rk R ROR RO R R R P ANGL 1O
[ - FNRM CANSTIITUTIVFE LAW AND CAMPHIF THFRMAL STRFSSFS Pl AMS 12D
C e vt o el o o oo o o o oo ot o e o e s e ok e el e o O kol Ol R R R ok ok RoloR X AOR PIUANS 1 30
nn 268 1=1,3 Pl ANS140

NN 265 Jd=1,3 P ANS 150

265 CiT.0)=0, PLLANS160
Cl2,2)=1.0/FFL 1) PLLANSL 70
C11,1)=C12,2)71IHICK P! ANS180
Cl142)==CL 11 )%FFL2) PILANSI YN
Cl2,1)=C1142) PLANS200
C{343)=002,2122.05(1.D+FFE(2)) PlLANS2 10
ALP(1)=FF{3) Pi ANS220
ALP{2)=FF(3) PLLANS? 30
ALPI13)=0, Pl ANS240

CALL FLAW(RETA)} PILANS? 50

(et e e e e b o e XK PR R R ek ol e R R ok kR o R R R R Rk KRR Rk P ANG 260
[ e FNRM FILFMENT LNCATINN MATRIX AMD CNMPUTF ELEMENT MATRICES PILANS? 70
€ o oo o ot o e e o At e o oo R o e e e R A e ek SOR R OR R R Rk Ak R R R R R kR XKL R P ANGH ()
NN 170 t=1,4 PILANS290
11=1x17])}) Pl ANS 30N

THP( 1)=T{IT) PLANS310
EMEE)=IDETT,.1) Pl ANS320
LMUT+4)=1N(11,2) PLAN5330

170 LM{T+R)}=1N(1],3) Pl ANS5 240
CALL OHAD(RHN ,THICK ) PILANR350
ARFA=XM{T J+XM{D)+XM{A )+ XM 14) Pt ANG 360

HRTE IV =UUT( 1INV ) +ARF AXRHNXFRC(, PLLANG3TO

(oo o o et o o st ool e o ot ool o o Ol o ot ot 0 e oo e R R0k R Sk e Tk s Rk R R X Xk e P ANG RR D)
G-~ CAMPHTFE FILFMENT NFSTGM [NFPRMATINN Pl AN5330

Rk e ek e A A AR S AR GRS SRR R AR FEF SRRk kR SRR R kR EREEREXP] ANSSLO0
TRCAALLF oNIAA= S AX2+X3=X1=X4)#DCNSTANG) —(Y2+Y3=Y]1~-Y4)%DSINTANG) ) PL AMS410
TFEARLFLN)AR= (S8 ({ X2+ X4-XT-X2}ENSINIANG)+{Y3+Y4~Y1-Y2}%DCOS(ANG] )Pt ANS5420

SRC=CYAFFCXPRFNT IMAT 4 ) /L AARAARPGFN( TMAT.2)) Pl ANSG 30
PRC=C2#THICK/PGFN(TMAT ,R)%%2 Pl ANS 440
GRC=C2%0,252PGFN( TMAT ,5) /AR% =4 . PLANSLS0

CHRSR R AR Rt e A AN S AR AR R R R AR TR R Ak Tk RN k2P ANG LA
e CALCIILATF RANNWINTH AND WRITF ELEMENT INEN, NN TAPES PLANSSTO
R Mo oo B e e 2 N s e e e T R R R AT AR AR R YRR TR R w R R ERERFEEP] ANS 4R
NAL=MS AN AN M. ANR4 Q0

CALL REARPAM (ST4ST+15.1291oNSJNDGMIt,NN) Pl AN5500

NM=NS &4 %MW PlL ANSS 10

CALL RFARAMITTTTa1504 1 ¢NS o4 MW NN} Pl ANG520

CALL CALBANCNDTF (LM SoPY ST TT NI NVNS.ND, MW, [NV TEX,FR() PlLAMNGS 30
HRITF {18) NJ RFT FA4sF5,FAFTPLFNIIMAT,1),SR(PHRC.GRC Pl ANS5540
WRITFUIWL2003) NFI o IX 2 TMAT G 1INV FRCRFFTLAALARGBFTALFFC NS NIIF PLLANSS 50

PN 450 T=1,4 Pl ANSSAN

450 IX(CE)=TX(T)+INC Pi. AMG& T()
00 COMTIMIIE Pl ANSSR(
M=]FL+] PILANGRYN

TFINJLFNUME) GO 10 130 Pl ANS 610

19°0



RFTHRN PLLANSALO

1002 FARMATI4FIN,N) Pl ANGE? D
10n3 FORMATITIS 4SXL4F10,D/2F1IN.N,216) PLANSG30
10NS FORMAT (RFIN.N) Pl AN 640
1NNA FNRMATI I6.,AF10,0) PLANGRASH
1010 FARMAT(215, F10,.0) Pl ANS KOO
200N FNRMAT( 43HINIIMAFR NFE MFMBRANF FILFMENTS =.15/ PLANGATO
1 44H CANSTRUCTION KDNF 15/ Pl AMSARQ

2 444 NUMRFR I'F MATFRIALS 15/ PLANRAYN

2 44H NIIMRFR NF GFNMFTRIC PRNPFRIIFS 15/ Pl ANST00

4 44H NUMRFR NF TFMPS FNR WHICH MATIL. PRNOPS GIVEN=,[5) PLANSTLIO

2002 FARMATI// ?22H PRNCFSSFN FLFMENT DATA// Pl ANGT20)
PI21H FLFMT/——————— NANFS=~———-— J/-1D NNS-/ NFS VAR RFFERENCE  PLLANSTAQ

PMAX LFNMGTH WINTH ANGILF TP FND FIXTTY PRNT BAND / P1 ANGT4Q

312 1H NHMBR H A K I MAT nv FRACTION TEMP PILANSTS0

4NF STTFENR  NF FLFMENT  PRIMC DIRN CNFFET COPFE WNTH /1Pl ANST6N

2003 FNRMATI1X,T154AF12,4,421A) PLANSTTO
2006 FORMAT(23H FILFMENT LOAD FRACTINNS /859H LOAD CASF TFMPFRATURFE  X=NIPI AMSTRO
IRFOTINN Y-DIRFCTINN 7-NDIRECTINN /99X, 1HAL4F12.3/ PLLANRT 90

? OX31HR,,4F12.3/ 99X, HM,4F12.3/ QX,1HN,4F12.3) Pl ANS200

2010 FNRMAT{ 1H+,25X,RF13,4/(2AXAF14.4)) PLANSRLQ
2011 FORMATI/91H GFNMFTRY SHFF1 SPACING NF  /ee—memeeee STIFFENPE ANGR2Q
1FR PRAPFRTJFS~mmm e e / WINTH OF / PLANGR30

? 91H NUMRER THICKNFSS STIFFENFRS ARFA INFRTTA Pl ANRR4D

I3 NDIST NF NG SHFF T ) PILANGRSO

2012 FOARMATIIX,14,AF14,4) Pl ANGR6Q
2019 FARMAT({// ?5H MATERIAL PRNOPFRTY CARDS / “PLANSRTO
1/)25H MATI. NN OF SPECIFIC YOINGS PNT P ANSRR(O
?25SNNS CNFFFT NF Jm—mmm e ALLOWARLF STRESSFS==m==—m——mm /  PLANSRYO
2/121H  MAR TFMP WFIGHT TEMPFRATIIRF MADULHS RPl ANSQNO
GATIN THFERM EXPN TFNS rnMp SHF AR CRIPLING /IPLANSQLO

2020 FARMATIIX (T4 The2X Flb,6) PI AN592 0
FND PILANSG3(D
SURRNIITINF NPIANT (ADLN ANFW,LNADGNMIMDY ) Pl AN5940

(2 e 2 s e eode e e e 2w o e v sl e ol A ol sl vl e sk ol o sde o ol e v sl e e e e Ok el e Ao ok e e X e R R R ROR XX R P ANKQ 50
C-—--- NESTIGN NF STIFFFNFN MEMRRANFE Fi FMFMT Pl ANS5960
(%2 vl e aie el Ao ae o o o e vk e ae ot ol e o vl s s e e sl ol ol e e e e e e o e o o R ek e el R R R A e ko e e ek kX PI_ANSKG T
NIMENSTON ANLNINUMDV Y s ANFW{NIMNDVY ), 1L.0AD (NIIMDYV ) PI ANS9RQ
COMMNON/ JHNK /N LAY L Tl Hy L ¢ SG20),STGITY, TAVAR, ITFX,FRC,ARFA, PLANS990

1 XINFRTLAFTA, TEMS,CNMP 4 SHFARLCPUSH, TAULSRC L PRC, GRE , JUNT (240) PLANGQOOO
PX=S1G(4) PLANADLD
PY=STIG(R) Pl ANAD? O
PXY=SInR(A) PILANAD3N

2o gt dfe sl de S e o ook ok ok o o e oo e o ool o e e oo ok e o o kol e ol e ofe e o ol o e e e e o e Rk ik sk ek ak ko 2k P ANG Q40
(=-——== FULLY STRFSSFN DFESTGM Pi. ANAO SO
C ok st oo sl o st sle e ol e ok sl oo e Regeofe e e e ool i o ook ek I ok e de ok A A ek Aol e oot e ek Aol kol P ANG QYA
Pl =COMP:TANXARF A PiLANAOTO
P2=COMPHARFA Pl ANAOR(
P12=SHFEAREARFA PIL ANGDQO

TF {PYX,G1,Nn,N) PI=TENSETAISAPFA PEANALOD

TF (PY.6T,N,N) PP=TFNS*ARFA PLLANALLO
RMAX=(PX/PY %24 (PY/PD)RXD=(PX/PYIXIPY/PPIH{PXY/PL? ) %52 PLANGLZO
RMAX=SNRT{ RMAX) PiLANAY 30

I[F (PX.GF,0,N) G TN 100 Pl AMAL4O

C*****#**#ﬁ###t*#¢$**#**#¢#ﬁ**t#*ﬁ#t#*##*t***#***##V¢¢*#***#*t#****t#***PLANﬁ]Sﬂ
Cmmmmm STTFEENEP FATLURF Pl ANELAO

Z29'0



(2 % vx e oot o ool e e o e ol e s ol ROk Sl ook el et ook e ok R oKk gk ok Sk R ok ok ook e xRk PILUANGT 70

P=-pX Pl AN618RO
PF=SRCAXIMERT PLLANGLYO
AA=P/PF PILLANG200
R=1,0/1FX PI.AMG2 10
R=AA%RR Pl ANG22 (Y

1F (R.GT.RMAX)} RMAX=R PILLANG? 30
P1=CRUSHXTAUXARFA Pl ANA240
P2=0,5%P1 PILANA2 50)

CALL JDHMS (IFXsPyP1+P24PFeR) Pl ANG260)

1F {R,GT,RMAX) RMAX=R PILANG2 70

C 25 7 o e o oo o o ol o oo e e o e o ol lr e v ot e ool e e e R ke e de e b ok e e g ok okode ok AR Ok e ek g ook ok ek ok P ANG2 B0
Crmmmm SHRET BUCKL IMG BRFTWFFN STIFFENFRS Pi.ANA? 90
Cosridddiokdkiok bkl dobda gk r ol e kg dookodefxp ke Rdor kR xRk xiepl ANG3O(
100 PX==PX PlLANG3TO
PY=-PY PLANG320
AA=PX+4 ,NPY /TAN PlLANA330
RR=1,495%PXY/TAll Pl ANG6340)
R=0_65( AA+SORT{ AA%E2+RR%%2Y ) /PR(, PILANG3S0

IF {R,GT,RMBX) RMAX=R Pl ANG3AO

2 vk o s o o ofe e ot ol e ot ol o oot ol ol e e o o e e o e ol e e sl e e e o el sl e R kR e ROROoR S ok Rk xR Pl ANK 3T 0
C-=~-- GFMFRAL RUCKL TMG NE PAMEL PILANE 380
Ct*##*ﬁt###tt##*#n##*####t#**t###*t#tt#*t##*t#***##t##*#***##**t****t*#*ﬁ_AN6390
TF (PY,L1,0,0) GN TP 118 PL ANGSAOO
PF=GRC*X INFRT*ARF A%ARFA PLLANGS 1O
AA=PX/PF PL ANG420
R=AA%ED,? PLANAG S0

IF [R.GT.RMAX) RMAX=R Pl ANGGGO

118 AA=RMAX%ANI_N( INVAR) PiLAN6450
TFLAALT.ANFRITNVAR) )Y GO TR 6D Pl AN&46O

ANFEW( IDVAR) = AA PLANGLTO
LOADRTTNVAR)Y =I. Pl ANGGRO

AN CONT TMIF PLANGS9OD
RETIRN PI.ANGS00

FND PLANGS1O

€9°'D



SURRNHTINE PLNAX2(HWT o TDNeXe Yo7 3 ToMTC,WT4PMAT  NIIMDV, NIJMNP s NUMMAT, Pl ANGS20

1 NUMTC ,KONF GMIME ) PLANA53D

{2 2 o o st o o o 3 s o o o 2 ot i o o o o o ol e e ofe ol ol 2 e e o oo o o o o o o sl e ool ol e ok R e Ok R 2k kX Pl ANG 540
Crem—m PLAMF 1SNTRNOPIC MFMPRANF FILFMENTS PLLANKSRSO
f**t*#*t*#ﬁ#t#*####*ﬁ***t#vﬁ#t***##*#*#tttt*##*#*t##*##**#*#*******#»#**PIANh56O
IMPLICIT RFAL®R (A-H,N=7) PLANGSTO
RFEAL®4L HWY 4 Xy Y47 o ToWTPMATIREToFGFRFALFRC PILAMGSRN
DIMFNSTAN 1IN T{AIMDV ) o TDINUMNE oA )  XENHMAMP) Y (NHMNP) o ZENUMNP) PLANASY0
VT(NUMNP ) yNTCINHMMAT) oW (MUMMAT ) o PMAT IMUMTC o 7 MUMMAT ) PL ANAGOQO
COMMONZEM/ILMU12) 4 S012412)0P(124642)0XM12),STI15412),TT{1544), PLANGGLD

1 RRII2,412).FM]I(1RTL) PLANKE? O
CNAMMDON/ MINK/TF( 4) o IXL6) JFEMUI_L 4, %)-n(2.1).XX(&)'YY(4).ZZ(4)qTMP(4).PIANbAiU

1 ALPLR)oTTI(R)4PRESSeRFFTINSGJINTLEETAR)WJIIN{L1T72) PL ANKB4LO
COMMAN/UNTTS /IR IW L [P 311412, 13,1R,194110,111,112 Pl_ANGASO
ook g sk o ol ke ool gl ol e e Xk ke e g ok e ok e oo ke ok ok okl Aok g sk w koxk 2ok Pf ANAAAQD
[ CAMTRNL, TMENRMAT (AN PLANRGTO
r*v*ﬁ*#*#*##t##*###***##ﬁ*#*###****##ﬁ#*#****+#$*$******###*#t**#**t##*#PlAmthO
MI=1 PLLANGKTGO

Np=1? Pl ANGTOOQ

MY =2 PILANATIO

M=} Pl AN6T20

NT=4 P ANGT 30

[Fx=0 Pl ANGTSLO
WRTTF( W .2N0N)NIIMF JKODF JNHMMAT (NUMTC PLANATSO

e o8 e e e ool s e o sl e e o o ol e ol s o o ol ol o el e el e e o el ek ol Kok Rk YOk e ok ek foR Aok ok Rk ok ok ok P ANGT O
(= MATFRTAIL PROPFRTY (ARDS PLANATTO
Cudkmgkda bt Ahd etk b s adr bk e rd Rk x ook Rk s rRor ke kxxix Pl ANGTRO
WRITF{ [W,2019) PLLANATOO

NO AN M=] JMUMMAT Pl ANGROO
REAN(C TR, I0TN) NGNTCIM)WT(N) PL AMAR1D
TRFINTOIN) JLF.0) NTCINY =] PLANGA? O
WRITF( IW.2020) NGNTCIM) WTIM) PLANGRID

(€ e e o o ot oo ot st o o o o ¥ o oo o s o e oo oo o o o X s oo o oo soR ol e R R B R e P AN RGO
(= TEMPFRATURFE DFPENDENT MATFRIAL PROPERTIES PLLANARASO
€ dedradeole ot e sk dr e e ok e el el ok ok ol o e e Sk e ok e e e e ko kg ok ok ke ok ok kPl ANGRAGQ
NT=NTC(N) PlLANARTO
RFADIIRLINNG) E(PMATII o dyM)od=1,7)eF=1.NT) PL ANGRRQ

PN 10 TI=).MT PLANAAQQ
TRIPMAT({T yALNILF. 0. ) PHATEIT A, NI=PMAT{],5.N) Pl ANGODO

10 CNMT ENUIF PLANGYLO

AD VRTTFLTH.2N10) ({PMATET o teM) 02147 )41=1,NT) PLANGY20

(A e g o s ot el oot s st ot ot st ok o o oo o o e o s et s o oot e e o ol sl OK Kk R IOKOR P AN 30
Cmmm=- FLEMFNT 1LNAD MU TIPLIFRS Pl ANGG GO
[ T e L e T S T T T e T P LT T I S T TH)
RFAD (TR, 1002) ((FMUL{T 4 J)ed=1+5)4l=1,4]) Pl AN6GHO
WRITFUIW.2NN4) ( IFMIN{TaJ)sd=1e5)T1=144) PlLANGY 70

(C % 7 e e ofe o ofe e ogr e o o ool e ale ojeole e e e ol sl o ade e ofcof S ade o e okt ol i ol kol e e ek R e ke e ek e ok ek ek ok ook X e xR Pl ANGORI
fmm——— FLFMFNT CARDS P ANRG Y0
€ e oot ook sk dolosoilobob o0k dofoll ok S R g g ool foto o ook R lok foloR Ukl ok R R R P ANT OND
WRITF (6,2002) PLANTO10

M=) Pl ANT7020

130 RFANUTIRL1IN03)} TFLoIFITMAT INV,FRC,RFFT.PRFSS«RFTA,NS, INMC PLANTO30
IF (FRC,LF.N.) FRC=1, Pl ANT7 040
TFLING FN.D) INC=) PLLANTOS0
TF(NS,FN,N) NS=2 Pl ANTOE0
TF{NS,1.T.3) NS=] PLANTOTO

JTEt tIF(3) FN, TF{4)) AMD, (NS, FO. 15) ) NS=1?2 PLANTORO
PHN=WT{ [MAT) PLANMTOO0
THICK=) .M Pt ANT100

RFET=8FTA pLANTLLO

90



KK=TNCE{TFI-N)
NN 142 [=1.4

142 IX(T)=TF{})-KK
NN SO0 NFEL=N,IFL
TFMP=0,
pn sn1 1=1,4
TEI=1X(1}
TEMP=TFMP+T{ 11} %D .25
xXX{1)=xt11}
YY{iy=y( 11}

601 77201)=7(}1)

Pl ANT120
PLLANT130
Pl ANT140
PLANT7150
PLANT160
PILANT170
Pi ANT1BD
PLLANT] 90
Pl ANT201
PLANT?2 10
Pt ANT220

e dealesk oo ool el e de fesfede ool ok ek ok kb e ok e Rk ok kR g ko R Ak R E kxk ke XPLANT? 30

Comme= INTFRPNLATF MATFRIAL PRNPFRTIFS FNR AVERAGF FLFMENT TFMPFRATURE

Pl ANT240

€ Mook e ok ool o e ek deal ko ook b ol ok ek e A R ok ok Rk o R gkl ok ke ok kb Rk x 2 P ANT? 50

CALL TNTERPIPMAT,FF NUMTC JNHMMAT 746 NTCTIMAT) o IMAT, TEMP)
F4sFE(4)
FS5=FF(5)
F&=FF{ )

Pl AN7260
PILANT? 70
Pl AN7?7R0
PLANT? 90

Chxodathgheddhhdhiflrdddaseeghdobiddsakdrrpsrdhinrrerpddrekkpenennktipl AN7 300

[ FORM CONSTITUTIVF L AW AND COMPUTF THERMAL STRFSSES

PLANT3L10

Camorgdddbrdiobtol kiR drlrandhitddrdip dkrkr ik xwrkkn gtk a Rk kxexpl AN7320

NN 2A5 T1=1,3
NN 26% 1=1,3

265 N 1,01=0.
Ni2,2)=1.0/FF(1)
N1l.1)1=N(2,2)
N(Yy?2)=—N{1.1)%FF(?)
NM2,11=N{1,2)
NE2,3)=M2,2122.0%(1.0+FF(?})

ALP{1)=FF(3)
AILPI2)=FF(3)
ALP(3)=0,

CALL FLAWIO,NNO)

PLANT330
Pl ANT7 340
PLANT350
PL ANT7360)
PLANT3TO
Pt ANT 380
PILANT390
Pl AN7 400
PLANT&10
Pl ANT 420
PIiLANTG 30
Pl ANT 440

e v ot sfesie oy e e e e e e ke e vl ofr g ke oo el e oo ok M e ek e sk okl e R Rk ko ko ok Rk kP ANT4 50

[ FORM FILEMENT 1LACATION MATRIX AMD CAMPINTE FLEMFN] MATRICRS

PLANT 460

€ Aok e o e el e e e e sfode ofe e ol e ol e ol o e e e oo e o ol e e ok X st o R R Rk R R g o kR R AXPLANTLTO

nno1Tn 1=1,.4
Ti=1x(1)
IMPLT)=T1TT)
MU =IRITT,.1)
LMiT+4)=TN(TT.2)

170 LM{T+R)=1D{TT,3)
CALL OBAD(RHN, THICK)
ARFA=XM{ 1) +XM( 2 )+XM(3)+XM( &)
HWTLINV)=tIWT L TNV ) 4 ARFASXRHNEFR(,

PLANT 4RO
A ANT490
PI ANTS500
PLANTS510
Pl AN7520
PLLANTR3O
Pl ANTS540
PILLANTRS(O
Pl ANTS60

Gk R kAR S hfoh e kYol R e Ak h SR AR R H kR kR R R R SRR Rk kXX EPI_ANTST0

[ CALCHLATF RANDWIDTH AND WRITF FLFMENY [MEN, NN TAPFS

Pl ANT5R0

Coldokdd okt ok SRy g shxd i e dRd b Skt rdkkd iRkt oayhkpereipl ANTH90

NN=NSENDEN )
CALL RFARAN {ST,ST+15412+1+MSND,NUI,NN)
MN=NSH L ENW
CALL RFARAM[ TT,TT.15,4414NS,4,NW,NN)
CALL CALRANINDIFLMySyP STy TTMI,NVMS,NDNWINV,TFX,FRC)
WRITF (IR) NIJRFT 4F&,E5,Fh
WRITFIIW,20N3) MEL 4 [ X4 IMATSINV,FRCLRFFT,PRFSS,RFTALNSNDIF
PR 4RN 1=} .4
450 TX(1)=1X(T)+INC
SN0 CONT INUF
N=TFl+]
TFUNGLF JNUMF)Y G T 130

Pl ANTA00
PLANTALO
PLANTRZ2O
PLLANTA 30
PLANT 640
PILANTASO
Pl ANT 660
PLLANTE&TO
Pl ANT 6RO
PILANTA90O
Pt ANTTOO
PLLANTTIO

S9°D



RFETHRM Pl ANTT20

10072 FARMATISFIO,N) PLANTTI0
1002 FNRMATIT]S,F5,0,3F1N,N,2[5) PLANTT40)
1008 FNRMAT ( 7F10.0) . PLANTT50
1010 FARMAT (215, F10,0) PLANMTTHO
2000 FARMAT{ 44HINIIMRFR NF MFMRRANF FI FMFNTS =,15 / PLANTTTO
1 440 CONSTRIICTION KNDF =415/ Pl ANTTAO

? 441 NIMRFR DF MATFRIALS =,15/ PLLANT790

2 44H NIMRFR NF TFMPS FNP WHICH MATL PRNOPS GIVFEN=,]5) Pl AMTAOO
2002 FORMAT(/ /?23H PROGESSFN FILFMEMT NATA// PILANTBLO
1 OTH FILFMT/—mmmm NODF S ~——--— //-1D NPS~/  DFS VAR RFFERFNCE  PIANTR20O

2 PRMT  RAMD 7/ PLANTR3Q

2 O7H NIMRR | J K L MAT NV FRACTIDN TEMP Pt ANTB40
LPRFESSIHIRF RFTA CODF  WNTH /) PLANTRS50
2003 FOARMATIIX,7T5.4F12.4,216) PI.ANT78610)
2004 FORMAT(23H FLFMENT 1ILNAD FRACTINMS//TIH LNAD CASE TEMPFRATURE PREPLLANTRTO
1SSIIRFE - X=DIRFCTION Y-DIRFCTINM 7-DIRFCTIINN / PILANTRRD

2 6X J1HA 43X oS5F12.3/7 AX 4IHR 43X +5F12.3/ AX +1HC +3X «5F12.3/ PLANTR90O

2 AX 41HD L3X L5F12,3 ) PLLANMT900
2010 FNRMATIIH+,2TX,TF14 .6 f{2RXTF14.4)) PLANT910
2019 FORMAT(// 25H MATFRIAL PROPFRIY CARDS / Pl AN7920
1/12%H MATIL NN OF SPECIFIC YOUNGS POTPLANTI30
2SSNNS CAFFFT NF fom————————- ALLPWARLF STRFSSFS—=me—cmemm— / Pl ANTO940
3/121H NAR TFMP WEIGHT TEMPFRATURF MODULUS RPLLANT950
4ATIN THFRM FXPN TENSTAN COMPRESSINN SHFAR/) PI ANT960
2020 FORMAT(1X,14,16.2XF14.6) PLANT9TO
END Pl ANTQR0
SURRMITIMF NPLAN2 { ANLD,ANFW ,L.NATY, NIUMNV) PLLANT990)

C 2% 3 3k e e 3 2 e e e o v e ol ofe 2 e o e e o ot e ot o o el ol oo s s e ol sl ol ok e ofe e ol o o o o ol o s oo ol e e o e e e el e ek kol sk e PE ANR OO0
C--—-- STRESS DFSIGN NF  [SNTRNPIC MFMRRANF FLFMFNT PILANROLO
e e s e o v ot o o ol o e sl st ot ol o v el o o ofe e ol e e ol s e ode e ot o o ool o ol ol ot ool e ol e ade e e ok e el ok ke kRl e X PLANR 02 O
NIMENSTON ANLDENUMDY )  ANFR{NIMDV ) , LOAD(NHMDY } PLANRO30
COMMDN /LMK / HINCTA) o LT o LHoL o SGI20) o SIGIT )Y INVAR, IFX,FRC,AREA, Pl ANROG(Y

1 XINERTGAFTATFNS ,,CNMP,SHEAR , JLINT( 245) PLANROSO
CO=(SIGIL)+STGI2))=0,5 Pl ANROGO
RA=(SIGI1)-SIG(2))%0,5 PILANROTO
CR=SORT(RRARA+SIGIZ) %57 P ANRORD
PX=CC4(R PILAMARNGO
PY=(CC-CR Pl ANR10OO
P1=CNMP*ARFA PlLANR]1 10O
P2=(CNMPXARF A Pl ANR120

IF (PX.GT.0.N) PI=TFNS *ARFA PLANR] 30

IF (PY.G1,0,0) P2=TFMS*ARFA Pl ANR140O
RMAX=(PX/P1)*%24{ PY /P2 )%%2~{ PX/P1)%(PY/P?)} PILANR]1 S50
RMAX=SORT(RMAX) Pl AMR160
TF(SHFAR FD,.N.) GN TN 50 PLANRY 70
PXY=CR/(ARFAXSHFAR) PL ANRIRO)
TF{RMAX 1. T.PXY) RMAX=PXY PLLANRL Q0

60 AA=RMAXAAN D INVAR) Pl ANR2 O}
TFCAA LT ANFW INVAR) ) GO TO AD PLANR? 10
ANFW{TNVAR)=AA Pl ANR22(Q
LOADL FDVAR ) =1, PLLANR? 40

AN RFTURM PI ANR? 40
END PILANA2 S0

99°D



SURRMUTINF SHFAR(ALMINT) SHFROOOO
Cfdokpdolob ok dokd dd otttk Sk bl sk d bk x o dok ook dolool e ook ook e B R kR R R SHFROO 1O

[ —— SHFEAR PANF). FILFMEMTS SHERNO20
o e e e e e e o e o ool el e bk e ek ek e e ek sk ok ok e ok R ok o ok ko kR ok kxR xR FEXSHFR OO 30
NIMENSTON A(MTNT) SHFRQO0O40
COMMNN /F) PAR/ NPARUJ&) (NUMND MRANDNELTYP, N1 N2 N3 N4 NG,MTTTNFOSHFRNOS5N
ToMHMEL gNIIMDV (M] (M2 M3, L L+ LBy,NFQR,NRLACK SHFRONOKO
CAMMON/ JINK /NG IO oL TolHo Lo STIRE 2710 INVAR, TEXSFRC, ARFA,XINERT, SHERDO 70

1 N1 (249) SHFRONRN
COMMON/UNTTS/ IR FW, TP 9 11412,13,1R,19.110,111,112 SHFRO090
MIMF=NPAR{?} SHERO100
KONF=NPAR( 5} SHFRO110
TEINPAR(1}.FO,0)6GN TN 500 SHFROA20D

NA&=NG +NLIMNP SHERNO130

GO TN (1,2),KNNF SHFRO140

 Ade e e dedevinofe e oo koo ook e e de ol o e e e kol o o R oo R kR ok R R o kX R A G e ek x kXX XSHFROL 50
[ SHFEAR PANFI. WITH STRESS AND RUCKLING GNNSIRAINTS SHFRO160
G et o e o e o bl s s skt e ok ot e e e Al MO e ROR R e e e ek kR Rk Ok Rk R XX Rk R SHERND] 70
1 MIUMMAT=NPAR(3) SHFRO1RO
NHMTC =NPAR( 4 ) SHFRO190
NT=NA+MIIMMAT SHFRO200
MA=NT+N'IMMAT SHFRO? 10
NO=MR4NIMMATENUMTC %4 SHFR0220
MM=NQ-MTNT SHFR0O2 30
TF(MM,GT,0)CALL FRROR(MM) SHFRN240

CALL PANFLEA(ME)WBAINL) oAIN2) JA(NT)LAINL) JA(NS) yAING) 4AINT) SHFRO? 50

3 ALNR) ¢ NIIMDVY o NHMNP ( NIIMMA T ¢ NUIMTC o KNDE (NIIME ) SHFRO?260
RFTHRN ) SHER(O2 70
Coxdedddeddokodh ool b e e sl e o b e e e ofodede doe el ok R e Ak ok e e ok R R X ek e XXX SHER N2 AQD
G PRAVISIAN FOR SPFCIAL SHFAR PANFL ELEMENT SHERO? 90
o o e el ot st s oK o oo o el Rk s e Rk ool R R e loR R ok o sk K KKK SHFR 0300
? CALL NOFLEM {(NPAR{)}),MPAR(5),IW]} SHFRO310

RF TURN SHFR0O320

500 WRITE {fw,2007) KNDF SHFRN330
N RND MM=1,NUIMF SHFRN240

CALL STRSCOA{M]),8(N1),A{N3) NFQ.NUMDV.LL,LR,1Ry0) SHERO350
AA=AITIDVAR)}®FRC SHFRO3A6O

WRITF (Jk,2005) MM,AA SHFRO3 70

N0 ROD L=LT,.LH - SHFRO3RO
TFIL.GT T ) WRITF(IW,200A) SHFRO390

CALL STRSCUAIML)AINTI L AING) NFOLMIMDV,LL LR, IR,1) SHFRD4N0O
SIGUS) = (SIGI1I+SIG(2)+SIG{ 3145161411 *0.25 SHFRO4 10

WRTTF (1M,2007) Lo USIGLT)s1=1,5) SHERD420)

GO TN (3,4) .XKONF SHFR04 30

€ oo o o e o o ool et o ool ottt el e g ol e o ol KRRl et ook R R e ol KR SHFR 0440
[T DFSIGN NF SHFAR PANFL WITH STRFSS AND RUGCKLING CONSTRAINTS SHERD450
[ T LTI TP P T e P PR P A T T AN S, PN
3 CALL DPANEL {ALML) A{M2} AT MT) (NIIMDY) SHFRO4TO

G0 10 fon SHFRQO4RO
C#t**#t#*******#*#t«##tt*t##ﬂ#t##t-':&5##tt*¢¢ti#**###**#*#t##tt#**#*#tt#t*#SHFR01.9()
Cmmm— PRAVISINN FNR NDFSIGN NF SPFCTAL SHFAR PANFL FLFMENY SHFROS500
2o ot bl ol oo ol e R Ao e s KR At A sk R A R S Rk A R R R AR R R KRR RERESHERO5 10
& CONTINIF SHERO520

AN COMT TNF SHFR(1G 30
RFTHRM SHFRN&40

2002 FORMAT{ //40H AMALYSIS DF SHFEAR PANFE S, CONSTRM CONF=,12 // SHFROSS0
1 92H LOAD  /mmem e mmm e SHFAR FLOW AT NIOISHFROGAO

INFSmmm e e / AVERAGF / SHFROS TN

2 QPH FI_FMFMT THICKNFSS [al i} SHFRNSR0

4K I SHFAR FiIntw /) SHERO®90

L£9°D



2005 FORMATI AL IX,F15,4) SHFRNA00

2006 FNRMAT( /) SHFROALO
2007 FORMAT(IH4,23%,15,1X%X,5F12.4) SHFROK20
FMD SHFROA3N

SURRNUTIMF PANFI{HWT ¢ IPNyX oY 4ZT,NTCoWT PHAT,NUMDY NUMNP ,NUIMMAT, SHFROAK40

1 MIMTC ¢KNDF 4 NHMF ) SHFRO650)
0 ot oo ool e o o o o ol s ot o e e ok o o e o oo e ook o B o s o e Rk A AKX OR R R R SHER 06 60)
Cmmmmm SHEAR PAMFL FLFMFMTS SHERD67(
(0o s et oo ol ol o oo e ook e s oot e ool e ool o e o e e Rt sk ook ok ok B el ROk X X R SHER NG B0
TMPLTCTT RFAL=H (A=-H,N-7) SHFRN690
REA_%4 1IWT 4 X oY o7 « ToWT ¢PMAT,,FRELF3, SHCR SHEROTOO
NIMENSTON HWT(NITMDV ) g TDENDMNP G A ) o X INUMNP )}, YINITMNP ) 4 7 (NIIMNP ), SHFRNOT710
1TONUMNE ) NTCENIMMAT) GWT (NUMMAT)  PMAT{NHMTC « 4 NUMMAT) oCC(6,42) SHERO720
COMMNN/FM/ILM{12)3S012¢12)5PUT1248)3STI4412)01T{4,4),XM(12), SHFRNT730

1 FMY(2259) *SHEROT40
COMMON/ NINK/FMUL (3434 ) o TF{4) 31X 14) 4 XX(4)sYY(4)4Z2(4)EF13)4AREA, SHEROT50
TFCL42) 900 4) VI A)QLb) I 4)4P1,P2 4 NINLLYIRL) SHEROT 6D
COMMOM/UNTTS/ IR, IW. 1P, 11912413, 10,19.110,111,112 SHFROTTO

NATA C(C/5.35 +» R,99 , R,99 , 5,35 , 5,35 , T.07 , SHEROTRQ

2,99 4 5,772 4 3.79 4 7,25 4 5.63 , 3.91 / SHFROT790

€ 0ok e ok s ol ol ok ok o R g ke b gt ol Rk Sk dokok SR R ik ook R R R g ook kR R kR X SR XX ESHEROROOD
C---~- CONTRNAL [NFARMATINN SHERNRLO
€ gk dokob ool ol ol o s e delolooR ok ot o o S ok R o R R RO R R R R R Rk R A SRR RESHUEROR? O
M=} SHFPROAR30

MU=} SHFRQOR4(D

Mil=1 SHFRNASO

ND=1? SHFRORAD

MS=4 SHFRORKTO

1FX=3 SHFRQORRO

NT=7 SHERORYO
WRITF{ IW 2000 )NIME (KNDF (NHMMAT ,MIMTC SHFROG00

e e o e ok Aol o o o e o sl e o et s oo ol ok R s ok e e okl SR o g R R KRR R R ARk R R R R A KL SHER OG0
(=== MATFRTAIL PRPPFRTY CARDS SHFRNG2()
€ oo e et S e e e oo oo e ok skt ol o e ot o oo e oo e ok e et Bl o ek ok bR gk R R kb Rk kR 2 SHER 09 30)
WRITF( [W,2001) SHFROY40D

NN R M=) GMIMMAT SHFROYSN
RFADLIRLINOT)Y NNTCIN) WT(N) SHERO9AD

TF MINICIN),FO,0) NTC(N)=] SHEROYT70
WREITF(IW,2002) M NTCIN) 4WT(N) SHFROGHO

(2% e e oo s ok ool o o oo ot s ol ot o o e o ool ok o e e e ol ook e ok e ol ok R ok ek HoR R R SHER 099 0
[ —— TFMPFRATURF NFPENNENT MATFRIAL PRNPFRTIFS SHFR1000
€ o 2k s i ook oo o o oo oo ol ok o o o ol e e e o e o e s e o o K HOOR o X o e ok i R R R gk Ak Sk R ROR ROK R XX B SHER 101 0
NT=NTCIM) SHFR1IN20

NN & 1=1,NT SHFR 1030

RFAD (TR.5N01) (PMATL 04K N)K=1,4) SHFR1040

TF (J.NF.1) WRITF (IW.6002) SHFR106(}

B WRITF (TW,ANN3) [(PHAT( K M) X=1,4) SHER]INGKO

€ et o e e o oz e e o ode e ok o o o e vt e ot ol adeale o e 0 o sl e kol o e e o o sk e e e S okl ek e ek ko X SHRER 1 070
[ FILFMFNT 1_NADN MIN_T 1P IFRS SHFRIORO
CoRrtd B d R e Rt X AR AL ey 2 e FuR S SR AR R R R RS f R R F p Rk R kR AR A AR R 2L SHER 1 090
RFAND (TR,L1003) ( IFMIN (T40) 50=1,4)s1=1+3) SHFR1100
WRTITF({IW,2003) ((FMILITsd)ed=1eb)s1=1,32) SHFR1I110

oo ok e b ol et ok ok ok ek R R e kb ok Aok R S Rt sk gk gk Bk Bk gk R B RO R R R R F RS HER 112 0
=== FLEMENT [ AaaDS SHFR1130

Gk ok ddedoldrde s oo Rt e e s okl e e el o e A gk e e e e R R MR AR F IR AR EXRESHFR LTI 40

89°D



WRTIFE (1w, 2005} SHFR 1150

N=} SHER1160

6 RFADIIR,1O0G) TFL,IFoIMAT, 1NV IS FROVALSRL.INC SHFR1170
TRUIMGLED.D) INC=Y SHERTY RO
TF{FRC.LF 0N} FRC=1.0 SHFR1190
IF(TMAT ,FD,N) IMAT=) SHFR120D
RHN=WT{ IMAT) SHFR1210
KK=TNC%{ TFL-N) SHFR12720

N 50 J=1,4 SHFR17230

A0 IXUI)=1F( 1) -KK SHFR1240

NN 500 NFf =N, JFL SHER1?250
TFMP=D, SHFR12 60

nn 100 f=1,4 SHFR1270
TI=1xt 1) SHFR1? RO
XX(1)=Xx(17}) SHER1290
YY(T)=Y(I1) SHFR1300
224N)=71(11} SHFR1310

10N TFMP=TFMP+T{ J1)*0.25 SHFR1320
L et L L S LU R kL
[ IMTERPNLATF MATFRIAL PROPFRTIFS FNR AVFRAGF FLFMFNT TFMPERATURF  SHER1340
C Aot gk doth ok 2o Kok G BRCR E RR dRd oR kb ook R R R AR S Rk kR AR SHER 1350
CALL INTFRP(PMAT.FF.MHMTC.NUMMAT.h.?vNTC(IMATI'IMA1.TFHP) SHFRI360
Fa=FF(3) SHFR1370
C####t####tt#t###*###t*:*#*###*##nt##*#:##*vt**###t*****###*##t**v###*#*SHFR1390
Ce—===FNRM FLEMFNT IINTT MATRICES AND [NAD VECTONRS SHFR1390
Ct###*###*####t#*#t##tt#ﬁtﬁ###¢¢#*#n*ttvta#t#t*###tv####**t*###tt##*tt##SHFR1400
SMAP=0,5%FF{}}/(1.0+FF{2)}} SHFR1410

CALL FPANEL({ SMNN,FF(2) yRHN XL YL4NEL s IW) SHER1420
Ctt###t*##*#t#t**##ﬁ#***######**#t#*tt*t$*ttt##ttt*t*#*#**#####t****###*SHFR1430
Cmmm—- CAMPYTF RUCKILING DATA SHER1440
[#*#tt#ta#v*tt*ttﬁt##ttt##t*a#*###tﬂctt*##ttt*¢$tt*¢¢#*****#***#t***##$*SHFR1&50
SHCR=N, SHFR 1460
TECTSHGENLO)Y GD TN 121 SHFR1470
TFIXLLGF,.YL) GN TN 120 SHFR14A0

H=YL SHFR1490

YL=XL SHER1S00

XI.=H SHER1S10

1720 TFLALGLF.O.} AL=X), SHFR1520
TE(ALLE, 0, ) RL=YL SHFR1530

H=CCl 1SH W1 I+GR 1 TSN 2 ) =RL*RL /L AL %AL) SHFR1540
SHELR=HAQ, RAQAFFF (1) /117 OFRIZALE (L O=-FF(2)*¥FF(2))}) SHFR 1550

121 UWTL IRV =URTEIDV I 4RHASARFARERL SHERIRAO
c*####*##t*t*at###tﬁ*#####t##t&ttt#t¢¢##*:t#*:#*t#*###tt**#t###*#****#t*SHFR]570
Crmm— FNRM LACATINN MATRIX AND COMPUTE BRAND WIDTH SHFR1580
c#*##*ﬁ*$$t$t$ﬂ#ﬁtﬁﬂ*#**#$ﬁ#*ﬁ#***ﬁ#t:###t#t#t########v#**#####*#*#v*#**SHFP]590
nn 470 1=1,4 SHER1A0O0
T1=1x{]} SHFR1610

AN 470 )=1,43 SHERIGZ20
Ta={T-1)%*3+} SHFR 1630

470 LMLEI)=IN0TT,.00 SHFR1A40
CALL CALRANINDTE 1M, S, PeSTo TToNU NV NS, MO N, TRV, TEX,FROY SHFR 1650
WRITF({IR) N1,F3,SHCR SHFR1A60
WRTITF(IW.2004) NEL o IXy IMAT 1OV T SULFRC AL BLINDTF SHFR1670
cn**m*#x*t¢¢at&t¢¢t:a**:##¢t¢¢#:¢a¢t$=¢tt::u*:*:*$$*******:s:*:**::*:w*tsHpR1630
[ CHFCK FNR MORF FIFMFNTS SHFR1 690
Casarfi Ay XS i A Sk A e A S PR ERFER R H AR R RRE IR I RXZ Fxux2XSHERLTOO
NN 4RO J=.4 SHER1T10

450 TX{T)=1XC1)+]INC SHFR1720
00 CNMTINDF SHFR1730

N=FFL+] SHFR1T40

690



TFINJLFLNUME) GH TN A

SHFR1750

RFTIIRM SHFR17A0

1001 FORMATI2TI5,F10,0) SHFR1770
1003 FNRMATIGFIN .0) SHER17RD
1004 FNRMATIRIS,3F1N,0,15) SHFR1790
2N00 FNRMAT{44HIMIMRFR NF SHEAR PAMEl. FLFMFNTS =,15/ SHER1RND
1 44H COAMSTRUCTIOM CPOF =415/ SHFRLALO

? 44H NIIMAFR NF MATFRIALS =,15/ SHFER1R?2N

4 44H MHMRFR NF TFMPS FOR WHECH MATL PROPS GIVEN=,15) SHFR1R30
2001 FORMATL // 25H MATFRIAL PROAPFRIY CARDS // SHFR1AR4GO
191H MAIFRTAL NUMRFR SPFCIFIC YOHNGS PRISSNSHFR1A50

2 ALLNWARLF / SHFR1R6N0
291H NUMRFR OF TFMPS WFIGHT TEMP MODULIIS RATIN SHFER1R70

4 SHF AR /) SHFR18R0O
20N2 FPRMATI (A .5Xs 154F12.4} SHFR 1890
2003 FORMAT(// ?25H FLEMENT LOAD MULTIPLIFRS //20X 4 1HAL 14X, THR, 14Xy LHG  SHERL1Q0Q
1 14X, HDP, /6H X-NIR4F15.6/ AH Y=DIR,4F15.67 6H Z-NIR,6F15.6 ) SHFR1910
2004 FNRMAT( T742X,4164,31743F12,4416) SHFR1920
2005 FNRMAT(// ?23H PRNCFSSEN FLFMENT DATA// SHFR 1930
196H FILLFMFNT /————=—= NARF NN S—————— //-=FL ID NAS-/ BRDOUND NDFS VSHFR1940

P2AR /-=FFFFCT PANFI. NDIMNS~=/ RBAND / SHFR1950
39AH  NMIMRAFR i J K L MAT| N VAR CONF FRAC TISHFR1960

4NN LNMGFR SHAR JFR WINTH /) SHFR197N
50N1 FNRMAT(4F10,0) SHFR1980
AN FNPMATI/) SHFR 1990
ANN2 FNRMAT( 1H+,30X,4F )2 ,6) SHFR2000
FMD SHFR?2010

0,0



SHRRAUTINF FPANFLUG GG oRHM XL o YL 4 Mo [W) SHFR2020
(g dd it bl d by S ah s hd bt phdnior Tty dohi kil G R ER LR A A2 ASHFR N30

Cmmmme FNRM SHFEAR PANFI FLEMFNT MATRICFS SHFR? 040
ch#*#*bt#*##t#*****##tt#t##t##**##t*##&#t#*#*##*tﬁ#t#*#t***#**#**#**#*ﬂ*SHFR7OSO
TMPLICET RFEAL®AR (A~H,N=7) SHFR2060
COMMON/ IUNK /FMULI3,4 )4 TELG),IX(A) X (4),Y (4),7 (&),EF{3),ARFA, SHER2 07D

1 TE(G42)41H4) V{A) ,006) N6)PY,P2,UNT{4)},VDN2(4) . V12(4]), SHFR? N8B0

2 VALIA} VP12 (A} TTE3) 5 T003) L JUNTI{132) SHFR?2 0490
COMMON/EMZLMET2) S (12,12)0P (12,6)3STLA412),TTL6,6),XM(12), SHFR?2100D

1 FMM{2259) SHER?110
C#ﬁ#*ﬁ##*#ﬁﬁ##*##x*#*#*#t#t*tt#*&t#####:t$¢¢:tt*:###t#**##*t###t##*##v##SHFR7170
€~ IINTY VECTINRS ALPNG NDIAGPMALS ,SINFS AND NNRMAL J0 THF MEANPLANF SHFR? 130
C*t**#&*##*#*t##¢$#$*t¢t*##t#*#*#x:####t#tt#$*¢ﬁ#tt*#*t##tt#*t##tt###v*#SHFR?[40
CALL VECTNR (VN1 X{1)},Y11)eZ41)oX{A)aY(3},7(3)) SHFR? 150

CALL VECTNR [VN2,X{2},Y{2) 4242} X&)oY (A}, 714)) SHFR? 140

CALL VECTNR (V12 X013 Y(L)-701)aXt2),Y(2)47(2)) SHFR2170

CALL VFCTOR (V41,X(6) Y(4)4Z0a)eX(1)aY{1},7(1)) SHFR7 1RO

CALL CROSS (vhRl.vh2,M) SHFR?2190
ARFA=N 53YNL( &)} EYN(4)EN(4) SHFR?200
C##tﬁ*#**#*****#ﬂ*ﬁ##*##*t#*#*#mt#**téﬁ#t*####***###**#*##t***t#t##*##t*SHFR?710
[ FORM TRAMSFNRMATINM MATRIX TF SHFR2220n
C##****#tt*#*kt#*#*###**###%*#t#ﬁ##t#&*#t*#t##*##*#tt**t***##t#***t#****SHFR??30
HH=ANT{V12,0} SHFR2240

PN 10 J=1,3 SHFR2250

10 vPI20 T h=(VI2 {1} -HHEN( 1) )2VID(4) SHER?22 60
VP1Z204)=NSORTIVPI2{] }xVPID{1}+VPI2{2})%vPI2{2)+VP]I2(3)2VP1?2(3)) SHFR?2270

PN 20 1=1,3 SHFR22 8N

20 TF(T41)=VPI2tT)/VP121{4) SHFR2?790
CALL CRDSSID,,TF.TFI1,2)) SHFR? 300
C*##t#*i*a#t#&*t*tt*#tt##t**####*tﬁ#**¢*##t&####t*5*##**#*###t#******ﬁ*tSHFR?3]0
(=== CAMPHTF FILLFMFMT CPRNFR CNARDIMATFS [N LNCAL AXFS SYSTEM SHFR?3720
C#t*#**#t*bvt:ﬁ$#¢##***:##t#*#**ﬁ#ﬁ##tt*:#tt#t*t#*tt##t##*t*#**#*t*$$*t$5HFR?330
Xl=0.0 SHFR?34n
Yi=n,0 SHER? 250
X2=VP12( &) SHFR?360
Y2=n,0 SHER237D
X3=NNTLTF,VN1I&VN1{ &) SHER?3R0
Y2=POT(TF{1,2),VN1)2vDY{6) SHFER? 39()
Xe==NNT( TF ,V41)*V4)I 4) SHFRZ400D
Ya==NDNT{TF(]147)sV61)2V41(4) SHER?2 410
¥L=0,6%( X2~X1+X3-X4) SHER?420
YL=0.5%1YR+Y4) SHFER2 430
X34=X3-¥A%XNSL /YG SHFR?440

X472 =Xb4=XD4 X2 =XR)TYL/YR SHER? 450

TRIYT ol T a0l uPRAY 4T a0 MR X4 LT aD1LOR X42,6T,.01) GO TN 2006 SHER2 460

G0 1N RY SHFR2 470

2006 WRITF (1W,20Nn7) MK SHFR?4R0
sne SHER? 490
ChFdpRghhkrdbr btk ddde bRttt hbrabh s e ok ek b e xR exwRSHER? SO0
Commmm 1FST FNR PARALLFL SIDFS SHER?S510
ek ot oo S e sk e e e m e ot e e o A e R R e S R A R A R R A R AR F X XL TXXXSHERD G2 ()
87 A1=NARSI{Y3-Y4)/(X3-X4)} SHFR?2530
A?2=DARS{ Y4 #{ X3=X2}-Y3#X4) /{ XG2{X3=-X2)4+YL*Y]) SHFER? 540

TF{AL LF, N1 ANN AP LF o NT) GD TN 40 SHFR? 85N
TFIALLLF,.01) GO IN 30 SHFR? 540
IFIAZ 0 F..01) GN TN 25 SHER?870

G0 TR 45 SHFR?5RQ
Ct##*#ﬁ#ﬁt#*###t**nﬂ¢¢¢¢ﬁ##**##t#ttﬁ*:::t¢tﬁ$*$¢*t¢t$t###**#*::****t****SHFR?SQD
[ CASF WHEM STNFS 1 AMD 3 ARF PARALLFIL SHER? 60D
C#t#####ﬁ##t#tt##t##$t*$##&:#$¢#¢$$¢¢¢¢$¢t¢*tt:*#t:¢¢#$$*tttt**v##**##ﬁ*SHFP7h]H

I°0



AN YP=X2XY3AYL /([ ¥YIEXA-YLE(X3-X2)) SHFR?2 620

Pl=YP-Y] SHFR2 630
P2=YP-Y? SHFR? 640
PAa=yp-vy3 SHFR? 650
Paz=YP-Y4h SHFR2AAO
XP=XDRYRLX4L/IYARXL-Y L (XA=XD)) SHER2 670

AA=( XD=XP)/YP SHFRZ &R0
CO=(X1=-XP)/YP SHER? 690

H=P 1 XP2HARFA/{ P3IEPALEXD N3G ) SHER? 700
He=H+HH (AAEAA+ AARCOH+CCECCH/T1.5%1.0+GG)) SHFR?2710

6N TN 4A SHFR?2720

(e o e o e ofe e o sl ofe e sl o ofe ool e o ol e ook o w o v e sl ol e e el ool o ook e e e koo ek e ok e o e ek ok ok Ak k2O SHER 2 730
[ CASF WHEN STINFS 2 AND & ARF PARALLFY, SHFER? 740
(e e o ol e ol ot o e e ol o ol ol s ofe o o sk ook o ool e ek Rl ok e e ol e o o e o e e ok kol ook e R SHER 2 750
35 NN==N, 5% X4 /Y4+{ X3-X2)/Y3) SHFR? 760
XO=Xb=(X3=X4)%Y4/(Y3-YG) SHFR2 770
AN=1,N/NSORTE ) 0+NDEND) SHFR?2780
PY=(XN=X1=YT1%DN)%AD SHFR2790

P2 ={ XN=X2=Y2 3NN} &AD SHFR?A00

PR= (XN=X3=Y3ENN}EAD SHFR2A10

Pa={ X0D-X4-Y4=NN)*AN SHFR?R? 0

RR= 1 {XO=XG)¥NN+Y4) / (XO=X4=Y4%0N) SHFR2A30
H=P1*P2*ARFA/[ PAXPLYD (O%() SHFR? R4(Q)
H=H+HE ( RRERR+ARENN+NIENN) /(1 .5%(1,0+66) ) SHFR?2 850

GnoTN 46 SHFR?R&D

e e e eade o s s A e e e e e steode o Slede eSOk v e ok Aol kol e e ok de R ok o kol ek e e S o o ook X SHFR 2 RT O
Cammmm PARAILILFLOGRAM (ASFE SHFR?BRO
(20 o o o ale e oo dexe e s ool o afe ol e e ol o Sl ool el o sl ol Sl e e e e o ek e ol e e ke ke o o kol e el kR Rk Bk X xRN SHER 2 RQ()
40 Pl=1.Nn SHFR?900
P2=1.0 SHFR2910
P3=1.0 SHFR2920
P4=1,0 SHFR?2 4930
NN==0,5%{ X4/Y4+{ X3=-X2}/Y3+(Y3-Y4)/(X3=X6)]) SHER? 940

H=N SHARFAR(] 042, 0NNENN/(1.0+6G6G) ) /6 SHFR?2950

GN TN 4A SHFR?9A0

% e ook e ot o oo oo e e ste ol e e e oo sl o ddealr ook e e ek e el et bk ok ek ket Xk bk ook i ok e kR A e R AR R AR SGHER 29T 0O
Cmm——= CASF WHFN MO PARAVLLFL SIDFS ARF PRFSENT SHFR?29HO
2% o o o o ok e o vl o o o e e ofe ool o sl o ok e ot ookl R ol e s e o ke e el e ok ek R MR Rk Sk ok Mk ke x 2 SHFR 2 990
45 XN=X4=( X3=X&)XY4/(Y3-Y4) SHFR 3N00
XP=XD&X4uYA/ (YARXA-YAL [X3=X?)) SHFER3N1O
YP=X2uY3 Y4 /( YIXL-YAR(XA=-XD)) SHFR30?720
NIS=NSORT 1{XN=XP}={XQO=XP)+YPRYP) SHFR3030

NN=( XO-XP) /YP SHFR 3040
PI=YPxIXN=X]=Y1=NN)}/NTS SHFR3050
P2=YP#{ XN=X2-Y2*NN) /DTS SHER3060
PA=YPZIXN=X2-YIENN) /NTS SHFR30TO
PL=YPE{ XN=X&=Y&xDN) /NS SHFER3OAO
CC=NIS/P1=hn SHFR 3090
RR=N[S/P4-(C SHER3100
AA=DTS/P2-DD SHFR23110

F=(AB4+AR+H{ AAXETLRAEET } /] 640,23 AAXEG+HB=XL) ) =NLAGINDARS(AA+HR) ) SHFR3120
1 +{COHNDH{CCEEILNNERT) /1,540, 22 (CCEERHIINFLS ) JHNDLAGINARSICC+NN) ) SKEFR3130

?2-(RR+CCH{ RRE2ILCOTET) /] ,5+0, 7% RRExS+CLE[) ) #ND NG{DARS{RH+CC) ) SHFR3140
2= (DD+AAHIDNERILAATER) /] 4540, 2% {NNXX5+ANE25) ) ENLNGINABSIND+AA)) SHFR3150
G40, %0 AMIAA=CCHCC ) B RB2ZOEF=IN%% 3 )+ ( RREBK-DDENN) ¥ { AAXR3-(CH%3R) ) SHFR3]160
B=, 2% LLAN=CO)H (RIERL-DNEEL) + (RR=N)) = (AARRG-COREL) ) SHFR3170
F=F¥PIap2aP3aps4n 5 /(N1 SHNTS) SHFR31 RO
Ha (SHPIAPIE(ARFA+SL ,OX(F=APFA/1.5)/11.0+GG) )}/ IPAEPA%G) SHER31Y0

€ Yadle o ode o v et ol o e ol ol o e s ok sl oo e o ol ol ol e e o ol s o ol ot o ol e ool 2 S e e ol e sl el ol ke e sk dOR ke R X S HFR 42 00
[ Ep—— NFVFLNP 1INTT STTFRMESS MATRIX SHER 4210

ZL)



Aot e e o ok okl B R A ROR G B A ROR B R g R R R R R TR R RREEGHER 3220
6 NF1A=NSORT(XAXXA+Y3I%Y3])

C

47

150

160
1nn

NF24=NSORT(

Ma=X2 )2 X6=X?2}+Yb&2Y4)

i1 )=x3/nF12

WE2) =l X6=X2

V/DF24

VI1}=Y2/DF13
VI2)=Y4/NF?4

NN 47 J=3,4
M=t 1-2)
V([)=vI]=2)

O 1)==X23aY4ENF 1320 ,5/{ X4%YI-X3%Y4)
D2 )=X2%Y2ENF4%0, 5/ (X4XYA-X32YL=X2%(YA-Y4)}

0(3)1=-0{1)
Nni{s)==n12)
pno1nn 1=1,
nno100 =1,
DY.=
npno1sn L=t,

4

T

M DIEOL ) 2N S /H
2

THL)Y=TRUL s 1)#00T)+TRIL, 202V ])
TSI ETF (L 14V L) RTF (L, 2)
NN 160 1,213

NN 140 NN=]

o3

11=3%(1-1)+L
J1=38{ =] )+NN
S (T1edl  I=THLI*TI(NN)=QI.}

CONTINUE

pn 180 1=1,12

NN 18N M=,

12

180 S{LM)=S(M,L)

€ Aokodoko droofe ol dokodelolofole ok e e s kol ook ol o Rl R e R e R dofokok ok ok R ROk R S SHFR 351 0
NFVFI_NP IINTY FORCF (STRFSS) RFCNVERY MATRIX
€ el e s o o e ol ek ot ot e e e sk ok gk R s b o R o Sk Sk ok R R R R Rk R R R AR AR SHER 35 3()
M o3Inn 1=1.4

T1=(1-1)%3

SN=-Ol 1} %0 ,5/8

ST{1,11+4)
STl1,11+2
ST{1.11+3
NN 400 J=1.
S14=8T11,0)

JSNZ UM TIRTRIL 1) +VID)XTF{142))

VSR UC DI HTE( 2, 1)4VET )= FF(2,2))

YaONe (T )2TFI3,1)+VIT)® TF(3,2))
12

ST(2,.i)=ST4*P1/P?

SR ) =STI¥P %P2/ (PAXP )

STl4s )=STI*P1#P2/{P4¥PA)
ann SYI1,0)=ST0%pP2/P]

CRmtokgd bR TR R e At A R S oR e R AR RN AR R E MR AR RE SRS RRAFIFRERXERSHFRBA 60

GRAVITY AND [NFRTIA |DADRS

CHofemdgdddokfiobtk et ddg g bt Xhdohd d ek ek e df s r et r e ad kbl kr k2 ESHFR 3680

AL=0,.5%X2%Y4

A2=0,8X2%Y3

AI=ARFA-AL
AL=ARFA=AD

WI1T=RHN/2,0

FI=(AG+AT+A2 | =4TT
F2=(A1+A2+A3)&WTT
F3=( AP +A+ALIRWTT

Fa={AR+AG+A
R 450 =1,
YMIT)=F1

XM{T+3)=F?
XM{T+6)=F2

1TYEWTT

3

SHFR3?30
SHFR3240
SHFR3250
SHER3? 60
SHFRA270
SHFR3? R
SHFR 3290
SHFR3300
SHFR3310
SHFR3320
SHFR3330
SHFR3I340
SHFR3350
SHFR3360
SHFR33T0
SHFR3380
SHFR329()
SHFER 3400
SHER 3410
SHFR3420
SHFR3430
SHFR3440
SHFR3450
SHFR3460
SHFR3470
SHFR3480
SHER 3490
SHFR3500

SHFR3520

SHFR3540
SHFR3550
SHFR3560
SHER3570
SHFR3580
SHFR3R90
SHFR3A0D
SHFR3610
SHFR3A670
SHFR3630
SHFR3640
SHFR 2650

SHFR3670

SHFR3640
SHFR3TOO
SHFR3710
SHFR3720
SHFRAT730
SHFR3T40
SHFR3750
SHFR3T60
SHFRATTO
SHFER3ITHO
SHFR3740
SHERARNO
SHFR3210

$LD



XM{ [+Q)=Fé& SHFR3A20

nO 450 1L=1.4 SHFR3R30
HH=FMUL( T,1.) SHER3R4N

P (] SL)=HHEF) SHFR3A50

P (14341 }=HH*F 2 SHER3RGN

P (J4+h,1 ) =HHEFR SHFR2ATO

LEN P (1+9,L }=HHZF& SHER3ARNO
PN 4An [ =144 SHERARY(

NN 460 1=1,4 SHFR3900

4A0 TTIT.L)=0,0 SHER3910
RPETURN SHFR3G70

2007 FNRMATEIX,*NNF NE THF INTFRINR ANGLFS FNR SHFAR PANFE ND.=', 15, SHFR3930
1 IS GRFATFR THAM 180 DFGRFFES.V) SHER3940

FND SHFR3950
SURRNII TNE DPANFL {ARLNy ANFW, 1 NADLNUMDY ) SHFR3960

€ % 2 ok e o o s e ok o oeode 9t o o e sl e ook e e ke e e ek e el o e ot e e ek R R e el koo e Rk ek k¥ kU SHER 39 7()
(————= NESIGM NF SHEAR PANFI. FLEMFNTS SHFER 3980
e v oo o o o e 7 vk ol e o o e o e sl el sl o e ol ot e e ool T ol ok ote ol ot o ol e ol o Kool doR ol ORI R 0Kk Rk kRN SHER 3990
NTMENSTION ANLD(NIMDV ) ANFYW (NTIMDV ) , LDAD {NUMDY ) SHER4D00
COMMNN/ JUNK /BHNC LAY oL Tol Hy L o SGE27T) e INVAR, IFX+FRC s AREA,XINFRT, SHFR40L0

1 SHEAR,SHCR 4 JMINY (247 ) SHER 4020

0, o e v oo e e e e ok ool ol oo o o o ot e o e ade oot ol ol ool e sl e sl e o sl o e R R R e RN Rl e e R BOR R R e R R R R R M SHER A 30
o CHFCK SHEAR STRFSS SHFR4040
(7 ok s sk g oot i e s o ol o sl sl ok o e oo ool el Sl e st e eeote e okl R R o ke R ok e ek kMR Rk kR AR XSHERLNS()
SHFELW=ARS(SGIR)) SHER4NA60
RMAX=SHF) W/ SHEAR®ARFA) SHFR4DT70

23 e ot o ok e e sl o o ade e e ot o o o o ol e oo e e ol ol e sl sl R ol ol o sl ek e e ool e e sk R e e e ke el Rk kR XXX SHER 40RO
EEEES CHFCK RUCKL ING SHER&NYO
sk dokok ki kaldor ey e SOk Rk ol ook ok E e R kR R kR R RN E R SGHFR G 1 O0
TF (SHCRLLF.N.0) O TN &4 SHFR4110
R=SHFL W/ { SHCREXINFRT) SHFR4120
R=R#%0,313333 SHFR&4130

2 JF (RMAX,LTL,R) RMAX=R SHFR4140

€ 7wk sk e e e o e o sk e ool o ale S e dtole e ol e s ool e e oo e e o e ok s e ok ool ok R ook ek e ok ek ko ok ok ok ¥R SHER A4 1 50
C————- FULLY STRFSSFD DESIGN SHFR4160
(2% ok vl e e e Xeofe o e e e ook e s e de ek e e ek ok ok ook o e ook kb ek sk ke ok ok el ok ko kR e o dork ek xR SHER 4L T
& AN=RMAXZANLND{TNVAR) SHFR41R0
TROAA LT ANEW(TINVAR) ) GO TN 60 SHFR4190
ANFWITNVAR)=AA SHER G200

1LNAN{ 1DVAR) =), SHFR4?2 10

AN CNNTFNIIF SHER 4220
RFTHRM SHFR4? 30

FMD SHFR4?240

vL'0



SHARANTINE SHFLL {A,MTNT) SHFLDODOO
Cortokgdodradd ftnddob g dobhted kb b eR by R SR R X R SRR e Rk Rk R E Lk n w2 SHFL 0010

[ PLATF/SHFIL FLFMFENTS SHFLON?20
€ % ool e ool ool e s e o o e e e e Rl s e e el ol sk okl e ok e ko ok ol i kool ok SHEL 0030
NIMENSTNN A(MTNT) SHFL 0040
COMMON /FILPAR/ NPAR[16) yNUMNP (MRAND NETYP 4N14N2 N3 ,N&N5,M1TT,NFOSHFI 0050

o SMIHMFL GNIMIY M1 oMP M3, LL o LRWNFORGNRILNCK SHFL 0060
COMBON/ZJIIMK / MINETA) s LToLHeLe SGI20) JSTGIT) o 1INV, IFX,FRC,THICK, SHFI 0070

1 XINFRT,TEN LOMP , SHFAR RF A, HIN)( D45} SHFL Q0 R()
COMMON/UMTTS/TRaIWG Py F10 12413, TR419,T10,111,112 SHFI 0090

NIIMFE= NPAR( 2) SHEL0O100
KNNF=NPAR(5) SHF1 0110
TF{NPAR(I ) JFD, 01 6N TN 500 SHFL 01720
NIIMMAT=NPAR(2) SHE1 0130
MIMTC=NPAR{ 4) SHFL0140
NA=MS+MIIMNP SHFI 0150
NT7=MA+MIMMAT SHFL 0160
NA=NT7+NIIMMAT SHFI 0170

GN TN {1.2),k0N0F SHFL_ 01RO

e ot ke o ot e e e e ol e ol ol ol kol o ok R Rk ok A e Ok R A R R kR kR e Ak SHEL 0190
C—mmn- ISNTRAPIC PLATF/SHFIL FLFMFNTS SHFL 07200
Codse e ol b de ko e e g e e gkl ot B b kb R ek o R ok R R R A R R XK X ERSHFL 021 0
1 NO=NR+NIIMMATXMUMTC %7 SHFL 0220
MM=N9-MTNT SHF. 0230

FFIMM ,GT.0) CALL FRROR(MM} SHFL 07 40

CALL. PLATFICAIME) «AINT ) JAIND) JAINI) JAING}GALNS) ZA(NA),A(MT ) A{NR)},SHFI 0250

1 MDY  NUMND NTIME GNIMMAT JNUMTC ,KNDF) SHFI. 0?2 6()
RFTIRN SHFL 0270

(e ook o s oo o sk s ok ool ok e ok sl i e e AR OX ok R g O R R ok kR ok ol ok kR R Rk 3ok R G HEL 07 RO
Commm- NRTHNIRNPIC PLATF/SHFIL FLFMFNTS SHFI N2490
CAttd At a R h R St F AR SRR A SRS AR SR e dk Rk s R R R SR R R XA SHFL D300
? CALL NDFLFM{MPAR(T ) KNDF, W} SHEI 6310
RETHRM SHFL.N320

S00 WRITF(IW.20n2 ) KNDF SHFY 0330
NN 80N MM=] ,MHMF SHFI 0340

CALL STRSCOAIML) ZAIND) 4 AINA) JNFOGNIMDV Ly LR, 1R,0) SHF! 0350
WRITF{ IW.2001) MM,THICK SHFL 0360
TFTA=RFTA/57,7295779% SHFL. 0370
CA=CNSITFTA) SHFA.0380
SA=SIN{TFIA) SHFI 0390
(SR=CR*SR SHFL 0400
CR=CR*(R SHF1 0410
SR=SR%*SA SHF.0420

NN ROO L= T,LH SHFL 0430
TFIL.GT.T) WRETF(TW,2004) SHFL 0440

CAML SIRSEC {AIMYI)eAINT) AINT) NFOLNUMDV L1 41 Re TR 1) SHFI 0450
IFLRFTALNF ,0,) GO TN 20 SHFL Q460

PR 20 I=1,.6 SHF1 0470

A0 STGLTI=SGIT) SHF. 0480

GR TN 4n SHFI 0490

20 DNIN 1=1,6,3 SHFL 0500
C1=SGI) 1*CR+SG(T+1)=SR SHF. 0510
£7=2,0%S0G{ 1+2 )% SA SHFLO&2 0
SIGII)= C1+C2 SHFI (1830
SIGUI+1)=01-C2 SHF. 0540

10 SIGEE42)={-SAUE])+SGIT+] ) IFCSBR+SGLT+2 )% {CR=-SR) SHF1 0”50

40 WRITFLIW,.2003) L (SIGITY l=1ehd SHFL0OS&0

GN AN (2,4),KNDF SHFI 0870

(o e e ek e et ol oo e e et el R ottt e R RO AR RO Xk ek R kR ok R R AR S HFL D5 RO
[ er— PESTGN NFE TSNTROPTIC PLATF/SHELYL FLFMENTS SHFI 0590

SL°0



C oo feode e e eofe o o e ode ool e s sl e o oo ol oot o ool o ol e e e o e e s e o e ok ool e sl g e o R ROk R X XX SHFL 0/ 00

2 CALL NSHFLU(AIMT ) SAIMD),A(MA) ,NLIMDY ) SHFI 0610

G0 TN Aano SHFIL 0620

o o oo e o ok oo oot sk o A MO o A R e e Rk AR SR R A AR ARk kSR L kR SHE] 0630
C-——=- PESIGN NF NRTHNTRNPIC SHFLL FLFMEMTS SHFL 0640
(€ s o o s e e o ool s ookt e e o Aol e v ok ok o s sk e s s oo e deolt ol o ok R R 2 ROk Sk ko Rk Bk R ok SHFL 0650
& CONTINUE : SHFEL 0&AD

/RON CANTINNF SHFL.0670
RFTURN SHFL, NABO
o o e o o et ok ot o e o e e ot e A B o e e e et R A SR R R R R R B R XR SHEL 069()
2001 FNRMATL I X.17.F16.4) SHFLOTN0
2002 FNRMAT(//49H ANALYSIS NF PLATF/SHFLL FLFMENTS ,COMSTRN CNNE =,19//SHFL 0710
1 1134 FILFMENT —~MEMRRANE FOSHEL_ 0720
PREFS————m e //————==——RAFNDIMG/TWTISTING MAMFNTS—————=u— !/ /7 SHFL.O730

3 113H  NHMAFR THICKNFSS C.ONR NXX NYY SHFL.0T740

4 NXY MXX MYY MXY /) SHF1 0750

2003 FARMAT{ LH+ 420X, 17 46F16,4) SHELLOT760
2004 FNRMAT(/) SHFLO7T0
£ND SHA.NTRO

9,0



SHAROUTIME PLATFI(HWIaINeXyY 97 s ToWT NTCPMATNUMDV o NUMNP o NUME , SHFLLOT90

1 NUMMAT (NUMTC (KPDF ) SHFL 0800
(R P e T EL T T P e e T L I T I LB A ()
Cummmm ISATROAPIC PLATF/SHFIL FLFMFENTS ~ C.A.FFLIPPA'S SHELL FLFMEMT SHFL 0’20

C-~-—=NMTF (1) PROGRAM TNCLIINES TEMP, GRADFFNT LNAR VECTNRS AND SIRESSESSHFE 0R30
C- - (2} PRNAGRAM IS WRITTFN FOR GFMERAL ORTHNTRAPIC MAT, PRNAPERTIFSHFLNA4O
Cm~==- THESF ARF NAT USFD [M THF PRFSFNT PRAGRAM SHFI.OAS0
€ %o o e e ook o o sttt ekl R Al RO BN R R R R R R ok R kR ko ok R X kR RS HEL NR K0
IMPLICTT RFAL%B (A-H,N-7) SHFIL.DRTQ
REAL®G UNT 43X oY o7 9 TeWTPMAT FRC 4F4FR4F6WAFT SHFLORARD
DIMFNSTON UWT(NHMDV) o TN{NIMNP 6)  XINHMNP ), Y (NUMNP ) 4 7 (NHMNP ) , SHFt OR90

1 TUNUMMP ) qWTIMUMMAT ) JNTC{MIIMMAT) ,PMAT{NUMT(C .7, NIIMMAT) SHF_0900
,AMMON/ LINK / SHFI 0910

1 RI{30},P2030),STUHAIST20A) o TN{3,3).XXI5),YY{5),7Z(5), SHFL0920

7 CM{3,2) o ALFALR)RPHD NFNGNTRILIX(4),1F(4)PRFSSWREFT,TEMP, SHFI 0930

3 NTEMPLEMUE(5,4)4FF{12) SHFL 0940
COMMON/FM/LMI24) o SU3003002) 0P 124643443 )3XMI24)3ST1O330,2)4T11{6,442)4SHFLOG50

1 FMY SHFL 0960
COMMON/UNTTS /TR IW, TPy 11512,1241R,19,110,111,112 SHFL 0970
Rt e ot e S ol ol R R R R R T AR R RN AR AR R E TR R ERSHE_OGHO
Coneee CONIRNL TNFNRMATION SHF1.0990
€ %o s o st e o Aot sl v e ok okl b Ak R el o ok R ok ok R R R R R R R SHEL 1000
Nil=2 SHFL10]10

MY =2 SHF_10720

NbI=] SHF1. 1030

NG =4 SHF_ 1040

MNI=4 SHFI 1050

[Fx=3 SHFLL 1060

NIFMP =0, SHF1, 1070
WRITF{ IW.200N0)} MIIMF (MIMMAT (NHMT( ,KNDF SHF_1080
Coadikdddddihsdb g ssmhdionit it hsdt ot s badedsdrrkiggorktikkimkk a2kt SHE) 1090
Commmm RFAR AMD PRINT NF MATFRIAL PRNPFRTIFS SHF.1100
20 ook o s e oot st ool o ot ol o o R e o o ot ol o o ok ol s Rl ok ROk S Rk GHFL 1110
WRITF{IW,2001) SHFL1120

DO 1N M=) JNIMMAT SHFL 1130
RFAN{ IR, 1NNDY NGNTCIN) WTIN) SHFL 1140
TRENTCUIN) LFOL,N) NTCIN) =) SHFL.1150
WRITF{ IW.2002}) M NTCIN)WT(N) SHFL. 1160
NT=NT(CIN) SHEL 1170

PN 11 T=1.NMT SHF.11R80
READ({IR,1003) (PMAT{Ts04N)et=1,7) SHFL 1190
TR{PMATI 1o MY LF N.) PMAT{T A N)=PMAT(],5,N) SHFL 1200
TEUPMANLT 479Nt FuNe) PMATIT W7 N)=PMATI]5.M)%0,577 SHFL 1210

11 COANTIMUF SHFL. 1270
WRTITF(TW.2009) [PMAT{140,N},0=1,7) SHFE1 1230
TFIMTGT.1) WRITFLIW200R) [ (PMAT(Ts.0sN}od=147)s1=24NT) SHFL 1240

10 CONTINHF SHF! 1250

(R L i T L L T e I L L L T T LANTTS I P Y]
(IO READ AMD PRINMT NF FLFMFNT |NAD MILTIPLIERS SHFt 1270
€, 2o e o st ot e o o ol N okt oo ot St ok Ao ek B e e e R e ROk B R R R RR AR SHFL 12 RO
WRITELW, 20061} SHFL 1290
RFANC TR 1NN2) ( FMUEL ({433 0=t o) I=145) SHFL 1300
WRITFUIW 20T 0o {FMILIT 0} el=1 oS} ed=144) SHFE 13t

O AN (R R KRR S B AR R R A kR R R R RS HFL 1320
Commmm READ AND PRINT DF FLFMFNT DATA SHFE 1330
CRruarttddkt b i ettt ettt s ss bt rtad et ssntdiddioobirtlmiksrrriok iz SHEL | 440
WRTTF(IW,20n3) SHFI 1350

LERY SHEL 1360

100 READITRSICOL) TFLGIFIMAT INC TNV PRESS RFFTJFROWRFTA SHFL 1274

TECIFL,LT.N)Y G TR 6NN SHFA.13R0

LL°D



TRLINCLFN,N) INC=] SHEL 1390

TF(FRC FN,M,) FRC=1, SHFLL 1400
TFUIMAYT L FQ, N} IMAT=] SHFI 1410
NFN=4 SHFt. 14720
ND=24 SHFI. 1430
NTRT=# SHFL_ 1440
TF{IF(4} ,NF.N) GO TN &4k SHFIL 1450
NFN=3 SHEL 1460
MD=1R SHF4. 1470
NMTRI=1 SHFL 1480
IXta)=0 SHFL. 1490

LA RHN=WT{ IMAT) SHFL 1500
AFT=RF1A SHFI 1510
KK=1MC2( TFI -M) SHFL 1520

PN 45 J=1,NFN SHFI 1530

45 IX(T)=1F({1})-KkK SHFL 1840
nO SO0 NFY) =N, TFL SHFLL 1550
TFMP=n, SHA.16A0

NN 4n T=] NFM SHFL 1870
J=IX(C ) SHFL 1580
TFMP=TFMP+T () SHFL 1590
XX{LT)=X(.1) SHFL 1600
YY(T)y=v(.1) SHFI 1610

an 7701)=7{.1" SHFL 1620
TEMP=TEMP /MEN SHFE 1630
TFINFNGNF ,4) G TN 75 SHFL 1640
XXUB)=0,25% (XX () I+ XX (2} +XX{3}+XX{41})) SHFL 1650
YYUS)Y=0 2850 YY( 1 )+YY{ 2)1+YY(3)14YY(4)) SHF. 1660
77(S)=0,25%(7701)+2712)+72(3)+2714)) SHFL 1670

R s s et e ool st ot oo o e e sl o el e oeole e e e e e e o e e X Rk SOk R o R kR olok e ok R R ROR B R RRRSHFL 1680
[ —— IMTFRPNLATF MATFRIAL PRNPFRTIFS FMR AVFRAGF FLFMEN] TFMPFRATURE SHFL.1690
(e e e e st ok e o ot o oot s o o ok o s e el e ol s e ol i Xk ok Sk otk ool Bk ok SR R R RSOR R B RS HEL 1 700
75 CALL TNIFRP (PMATFF MUMTCoNUMMAT 47,6 NTCITMAT),IMAT, TEMP) SHFL 1710
TFMP=TFMP-RFFT SHFL1720
ALFA(1)=FF(3) SHFI 1730
ALFA(2)=FF(3) SHFL1740
ALFA(R) =0, SHF 1750
CON=FF{))/(1.,0-FF(2)%FF(2}} SHFA 1760
CM{),) )= SHFI L7740
CMUL 42 )=CNNXEF{2) SHFL17RN
CMI2,1)=CME),2) SHFY 1790
CMI2,2)=CNN SHFLL1800
CMI3,2)=FF{1)*0,5/(1.N+FF(?2}) SHFY [RLO
CMi1,3)=n, SHFL1R20
CM{2,3)=0, SHFY 1R30
CM(3,1)=n, SHFLL1R4N
(M(3,2)=0, SHFI 1850
FL=FF(4) SHA. 1860
F&=FF(&) SHFI 1870
F&=FF( A} SHFL 1880

(Rl dok folod ok gt deve S Al s ok e e el ok v o de e otk ek ook ok o ek e b ok R R R X SHFT 1 RYD
FNRM SHFLL GLORAL STIFFNESS MATRIX.MASS MATRIX,STRFESS/NISPLACFMENTSHFL 1900

: FORM SHFLI. FILFMEMT MATRICFS SHFI 1910
%k o ok et e dolh Rk e ok e o SR R R RN R xR R Rk e xR kR kAR EGHA, 1920
ARFA=C_.N SHF1 1930
CALL OTSHFI L ARFA,MD) SHFL 1940
NNM=NDENDEN SHFE 1950
CALL RFARANES,S,30,30,2,ND,ND NI} NN) SHFL 19a0
MM=NSERNEN]) SHFI 1970

CAILL RFARAN{ ST (STWh43AN,2 MS(MD NE NN SHFL 19RO

8.0



NN=ND%E4ENY SHFI. 1990

CALL REARAN( P P 4244643 NN4 4NV, NN) SHFL2000

9nn CONITINUF . SHFI 2010
UWTLIDV) =UWT( TNV ) +ARF ASRHN=FRC SHFLL?2N20
ook oo oo kb bk ol bt o e ket ok o el ool B Sk okoofoloR kR R Rk 2 SHEL 2030
C--——= FNRM LM ARRAY AND (HMPHTF RANNWIDTH SHFL?2040
e e B e e e e B e e e R X e R R e e A R A A N R R A e R W A AR AR R AR R RAEXEEXSHF 2050
NN 410 T1=1,NFN SHFL? 060
J=hxl-6 SHFt 2070

M=T1X( 1) SHFL 20RO

DD 410 K=1,A SHFY 2090

410 LM J+K)}=TN{ M K) SHEL?2100
CALL CALBANINDIF,LMySeP STy TToNII NV MSGNDGNW, TNV, TFX,FRC) SHFL 2110
WRITF(TR) NI ,Fb4,F5,FA,RFT SHF.2120
WRITF{IW,2004) NFL,IX, IMAT,INV,PRFSS,RFF1,FRC,AFTA,NDIF SHFI.2130

PO 45N MM=1 ,MFN SHFL2140

LEN TXIMM)=IX(MM)+INC SHF1 72150
500 CNNT IMUF SHFL.?7160
M=TFi_+1 SHFILZ2170
TF{NJLF,NIIMF) GN TN 100 SHR.2 180
RFTIRN SHFIL. 2190

600 WRITF(IW,2005) M SHFLL2200
SInp SHFL.2210

1000 FARMAT( 215 LF10,0 ) SHEL?2220
10N1 FORMATI(RIS,4F10,0) SHF1.2230
1002 FORMAT (4F10,0) SHFL?2 40
1002 FORMATITFI0,. D) SHFt 2250
2000 FNRMAT (50HIT H | M PLATF /SHFLL FLEMENTS. // SHFL?260
? 77H NUMRFR OF FLFMENTS =, 15 / SHFY 2270

3 72H NIIMRFR NF MATFRIALS =. 15 /, SHFI.?72 80

4 22H MIIMRER NF TEMP CARDS=, IS5/, SHF(.7290

s ?2H COANSTRN CNPE =, 1577 ) SHFL.? 300

2001 FNRMAT (24H MATFRIAL PRNPFRTY TARLF, // SHFI.2310
1 174H MATFRITAL NUM OF SPFCIFIC TEMP YMINGS POSHFLZ2320
PESSONS TS COFFFT OF  /=—eo—=o—mmmn ALLPWARLE STRESSES—~————mmm——- SHFI.2330

3=/ / L17H NUMRFR  TFMP WFIGHT MODULUS SHFLL?340

H 4RATIN THFRM FXPN TFNSINN COMPRFSS NN SHFAR /) SHEIL 2350
: 20N72 FNRMAT( 15,19,F10,5) SHFL?360

2002 FPRMAT{/32H THIN PLATF/SHFLL FELFMFNT NDATA, // RH ELEMENT, 32X, SHFL?370
1 AHMATFRIAL 44X, THDFS VAR'LX 6HMNNRMAL 44X GHRFFERENCF ,5X s 7THDES VAR,SHFL2380

i oS Xs GHRFTA JRX J4HRAND  / SHFL.2390
I 2 TH NUMRFR 42X AHNIMIF =] 42X ¢ AHNNNF = 14 1 X s 6HNNDE =K+ 2 X« 6HNODE-L SHFLL2400
H 2 AX g EHMIMAER o SX 3 GHNUMAFR 4 4X o AHPRESSHURF 42X, LIHTEMPERATURE 4+ SHFL 2410
1 4 AX L AHFRACTIPN, 16X ,SHWINTH /) SHFL.?2420
| 2004 FOPMATLIS 441R,21943X44F17.4 4110) SHFI 2430
i 2005 FNRMAT ( 19HNMARND FNR FLEMFNT (,15,14H) IS IN ERRNR., / 1X) SHFRL244()
I 2006 FNRMATI/3A0H FLEMENT LMAD CASF MULTIPLIFRS, // 13H ELEMENT LDAD, SHFL 2450
[ 1 4XoAHPRESSIIRF 45X « THTHFRMAL 4 13X ¢ 2HX -9 13X, 2HY -, 13X, 2HZ -, / SHEL?2460
I 2 13H  CASF MIMAFRG1TXs THFFFFCIS, 3(3X,12HACCFLERATINN), / 1X) SHFI 2470
i 2007 FORMAT (6X,11,6X%X,2F12.3,3F15.3) SHFL? 480
u 20N8 FORMATI2AX FIN,341PF14.5,0PFIN,3,1PF14.5,0P3F14,.2) SHFL 2490
i 2009 FORMAT{ T H+,268X,F10,3,1PF14.5,NPF10.3,1PF14,.5,0P3F14,2) SHFLL?2500
= FMR SHFt 2510
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SURRMITINE OTSHFILUARFAA,ND) SHEL7550
€ e ke e e e o s o e e e ol o o ok o e oo o oo e o o oot o ool R R g Rt o e e ok Rk ok Rk SHIFL 2530

== THIS SUARNUTINF EVALUATES SHFL 2540
C STIFFNESS MATPIX SHFI 2550
C NFNAL FORCE VFCTAR DUE 1N THFRMAL STRAINS SHFL 2560
G MASS MATRTX SHEI 2570
[ STRESS/NISPLACFMENT TRANSFNRMATINN MATRIX SHFL?5R0
o [MFMRRANF AND RENDTING) SHF1.2590
C NOPDAL FORCF VECTOR DUF TN DISTRIBITFD LATFRAL LLOADSHFILL?2600
C AND SIRFSS CPRRECTINN MATRIX DIE TN THFRMAL STRAINS SHFL?2610
C AF A SHALLAW NUANRTILATFRAL SHFLL FLFMENT ASSEMBLEN WITH FOUR FLLAT SHFLL2620
c TRIANGLFS PR PF A SINGLF TRIANGHIAR SHFLL FLFMENMT SHFL. 2630
[Tt S1 ¢ UNIT STIFFNFSS PROPNRTINNAL TN THICKNESS SHFL?2 640
c IMIE TN MFMRRANF ACTINN) SHFI 2650
C-——== S? T IIMIT STIFFNFSS PROPNRTINNAL TN (THICKNESS)*%3 SHFR.2660
C tNF TN RENDING ACTINN) SHFL2670
[ P1 : UMIT NODAL FORCF VFLTAR PROPORTINNAL TP THICKNFSS SHFL? 6RO
C (NIFF 1N GRAVITY LOANS AND DIF TN MEAN TFMPFRATURF NIFFEREMNCESHFI 2690
Commm= P2 : HUMIT NPDAL FNRCE VECTNR  AND IS GOMSTANT SHFLL?2 700
C (DNIIF TN MORMAL PRFESSHRF LPADS) SHFI 2710
[~———— P3 T UNTT MANAL FORCF VFCTAR PROPORTIOMAL TN ([ THICKNESS) %%3 SHEL2720
C (DIE TNTEMPERATHRFE GRADIFNT ACRNSS THICKMFSS) SHE(.?2730
C T MASS MALFRIX PRNMPNRTINNAL TN FHICKNFSS SHFLL? 740
C t UNIT STRFSS MATRIX PROPNPRTINMAL TN THICKMFSS SHFL 2750
C (DUF TP MFMRRANF ACTINN) SHF.?2 760"
== SA? ¢ UMIT STRFSS MATRIX PROBOPIIANAL TN {THICKNFSS) %3 SHFL2770
[ (NIIF TN RENNING AGTINN) SHFL? 7RO
[ TN ¢ UNFT STRFSS CNRRFCTION VFCINR PRAPNRTINANAL 1N THICKNFSS SHFL 2790
C {NUF TN MFAN TFMPFRATIIRF NIFFFRFNCF - MEMBRAME STRFSSES) SHELL2800
C-——= TI? ¢ STRFSS GARRFCIINN VFCTNPR PROPARTIANAL TN (THICKNFSS)#%3 SHFL?2R10
C (DUF TN TEMPFRATURF GRANIFNT ACRNSS THICKMESS) SHFL?R20
(C et e ol o ot o el st o o ot o o ot o oo ol ot o ot oot ek o e ol e e e S e e sl olok e OB R Rk SHFLL 2 R30)
IMPLICET RFAL®R (A-H,N=7) SHFIL?R4Q
COMMONY HINK / SHFL.2RS0

1 RICIN)GR2{AN)GSTI(6) o ST2{A) o TNE343)s X(5), Y(5), Z(5), SHFL2R60

2 CM{R3,2) oM FALR)4RHN NFN,NTRT IX{6),1F(4),PRFSS,REFT,TEMP, SHFLL?2A870

3 NTFMP FMIIL(5,4) FF( 12} SHFL?2880
COMMON/FM/IMEP24)3S1204,30)4S2130,3N0)P1{24,4),P2(24,4),P3(24,4), SHFI?890

1 XM{24)4SAY(A30),SA2{6,3N)TTI{A6)TT2(h44) JEM] SHFL.2900
COMMNMN/COMPYL /7 A13) ¢RE3)yFTIO)4STI9,9)¢11(9)}sT2(9),713(9)ARFA, SHFL.2910

1 CT(3.9),SMTIR)BMT(3),LOCI3},ICNMP(4R]) SHFL2920
DIMEMSTNN JPERMO{4) ,FMMID52N) SHF1 2930
FOUTVALFMCF (FMM,S1) SHFL?2940

NDATA TPFRMN /2,3,4,41/ SHFILL?2950
We=1.,0 SHFL29A0

M3=3 SHFL 2970
FF{NTRTFN,1) GN TN &N SHFIL?29R0
We=0,2% SHFL. 2990

M3 =5 SHF, 3000

80 DN IS0 T=1,320 SHFE1 3010
RI(LT1=0, SHF, 3020

180 P2(T)=0, SHFI 3030
nn 181 1=1,2820 SHFL 3040

151 FMM(T)=0n, SHFI.3050

€ o o e e o e e oo ot e vy o e o o e s o ool o oo o o o g o e oo e sl e e el el e gl R ool e e e o R loR R R R R RS HFL 3060
[ COMPIITE NIRFCTION CNSIMFE MATRIX 10 NF LACAL FLFMENT SYSTEM SHFI. 3670
€, et o ot ol ot e el ol o el s o e el e e o s a ok et e e s e ot o e oo o el e e o e e Rl ROR e i X SHEL 30RO
CAM L ODGRS (MTRTWX Yo7 410) SHEI 3090

€ drvnokofodod g e oo e ol e g e o ok oOR skl kol ek ok g o R Rl kgt sk R ok R R R R Rk R RO SHFL 31 00
(=== THERMAL STRESS CRPRECTINN MATRIX SHFL 3110

08D



(e v o e e e o o e o ool o el o e e ol et ke ok e oot ool e ol el ook ok e o ok ok e ok kol R R R SHF 3120

N1=NTFMP/12. SHFE 3130

no 160 1=1,3 SHFI.3140
CO=CMAET LI IEBLFALEY+CMIT 42 )%ALFAI2)+CM(T,3)=ALFA(3) SHFI 3150
SMT{ 1) =-CC*TFMP SHFL 3160
RMT(T) ==CCENT SHFI 3170

NN 160 =1,4 SHFL 3180

TN D) =SMTLT)RFMUL(2,.0) SHF 3190

1AD TT20 §43,0)=RMT( 1) $FMITIL(2,.1) SHFL 3200
Clmddtdedhhih ks bpssdtrsdsddrikkgiord it diodioktfitkioriioniionkedxb e s skt xSHF 37210
[ prep—— 1LONP NVFR THE MTRT TRIANGLF CAMPOAMFENTS SHFL. 3270
€ Rt e e o o oo o ol o sl e ot i o e o oot o ot o o e o et e ok o o ke e R ok kB kX SHF) 32 30
PN 700 NT = 1,NTRI] SHFI, 37240

M]=NT SHFI 3250

M2= TPERMNINT) SHFL 32 60
LACL )= M1%A=A SHFL. 3270
LOC(2)= N2%6-h SHFL 32 R0
LOCL3)= NR%A-6 SHFL 3290
CArdod ettt ok e 2o Ao e e ol A ol ok ke R ek ok R kR R A R R S S HFL 3300
Cmmmm— COMPUTF DIRFCTINN CASINFS NF LNCAL TRIAMGLF SYSIFM SHFL 3310
[ AND) THE TRTANGLF PROJFCIINNS a,BR ONFNIT SHFLL 3320
(e~ FNRM FRANSFNRMATINNS BRFIWFFN FILFMENT AND NDDAL SYSTEMS SHF! 3330
(C e et e oo e ek el o ot e ok ot e e e R e o o ot e et ok R g b SRR Rk ok ok R KRS HFL, 3340
CAML TRCOSIME M2, N3 X, Y42 3AR,T1412,13,TN,NTRI) SHF} 3250

L s T L L R L T I R Y Y4
Commmemm ENRM MASS MATRIX AND MPDAL FNRCE VFCTNR DIIE TN NDRMAL PRESSIRF SHFL. 3370
[ AND GRAVITY LNANS IN GLORAL, CONRDINATFS SHFIL 3380
C Aotk e e o et koo ke o ok b A e b kb o o e ol R R g R ok ok kR R kR SHEL 3390
ARFA={ AL A)AR(2)-A(2)*R(3}) %05 SHFL. 3400
ARFAA=ARFAA+ARFA SHF.3410
TFINTRIFO,1} GD TN 345 SHFL 3420
FAC=ARFAZPRFSS#0,5 SHFI 3430

XMM= ARFAXRHN *0,5 SHFI_3440

N 340 [=1,2 SHFY 3450
K=L.NC(T) SHF 3460

PN 340 =},2 SHFIL 3470

K=K+1 SHFL34R0

PO 241 1=1,4 SHFL. 3490

Pl (KoL )= Pl (K L)+XMMZEMI()+2,1) SHFA. 3500

R6) P2 {(KoL)= P2 (KeL)+ FACHFMU {1.0L)%T30J) SHF1 3510
340 XMIK)=XM{K)+XMM SHFL 3520
GN TN 250 SHFI 3530

3458 FAC= ARFA*PRFSS/3. SHFL 3540
XMM=ARFA=RHN/3,N SHF1 3550

NN 360 ¥1=1,3 SHFL 3560
K=1.NC(}) SHFt 3670

NN 360 I=1,3 SHFL 3580

K=K+ SHFI 3590

NN 361 L=).4 SHFL 3600

P] (KsL)= Pl (KeL)+XMMIEMUL (42,1} SHFY 3610

361 P2 {KoLd= P2 (Kol ¥+ FACKEMUL{ Y LL)%T300) SHFLL 3620
2A0 XM (K )=XM(K)+XMM SHFI 3630
A50 CANT [NIF SHFL 3640

(7 s s o e e o e e vl ade o oot ook e i ol e ok e ok oo e ek e ool Skt e e sk R e e e ok e ok e Aol Xt sl ok o ke ok R R GHEN 3650
[ MFEMBRRANF COMTRIRIIFIAN SHF_ 3660
€ Aok dr e soodobe e ofe sk st b e g o ol et e o b o e e ok ool ol ok Mo o ok ok ok Rk ek ok dodololoRoR gk Rk ok SHFL 3670
CALL SIST (M) SHAL 3680

(T T T T L S o P R e e e e L E T e TN T WY VT
G- LOCAL TR GLORAL CONROINATE TRAMSEORMATION NE TRTANGLE FIEMENT SHEL 3700

c MFEMARANF STIFFNFSS SHF1. 3710
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% e e e o ok ook e e o sl ot e o el e o e e ok ok ool e R e o Rl e e R el o i R e ok ROR Bl e e Xk X S HFL 3720

1.7=0 SHFI.3730

na 400 Jd.4=1.13 SHFI 3740

Jo= o0+l SHFY 3750

M o= 1.NCC.LE) SHFL37A0

ne 400 1=1,2 SHFI 3770

M = M+ 1 SHFLL3TRO
1.7=LT+] SHFL. 3790
Ci=TU{LT) SHFL 3800
C2=124(1LT) SHF1.3R10

KT=0 SHFI, 3820

nO 390 11=1,00 SHFI 3R30

T = 11 + 11 SHFL, 3840

KK=2 SHFL. 3RS0

TF (TT.FD, 00 KK = L SHFL 3840

HY = ST{T=14d-1)%C1 + ST(]=1.0)%C? SHFI 3870

H?2 = ST(T  od=1)%C1 + ST(Y  ,)V%C2 SHFILARRO

No= IOCET) SHFL. 3890

NN 390 K=1,KK SHF, 3900

N o= M+ 1 SHF 3910
KT=KT+] SHFI_39720

SO= STIMNGMILTT(KTYIREHTI+T2{KT)%H? SHFI 3930
S1INM)=SN SHF. 3940

agn S1iM,M)=S0 SHF 3950
4a0n CNNT TNUF SHFL 3960
(0 Bt e oo e vk o e ol s et o o o o o et e ol ol o e b e ekl Aok ok ok e Rk ko e ke kR e ek o GHEY 3970
(=mm—— LNCAL TN GLOARAL CDNRNIMATF TRAMSFNRMATION NF STRESS MATRIX AND SHEL 3980
C THERMAL ILNAD VFRLTPR SHF1. 3990
(€ o st e e e o e o e oo e s e ol ot o o ok ok e ol ok okl Zo s ok s ololol e ol ok el R ok Rk F X SHEL 4000
nno410 W=1,3 SHFI 4010

Mz NG ) SHFL 4020
RERRENN SHFI 4030

nO 410 I_=1,3 SHFL 4040

M = M4} SHF1 4050
RIMMI=RI(M)I+TILLI*FT(I-1)+T201)%FT( ) SHFL 40A0

NN 410 K=1,3 SHFL 4070

10 SATIKM)=SATIKMIHICTIK, I=1)%THIL) +CTIKIVRT2(L) )*WE SHFL 40RO
et oo e oo e e o ke oo Sl ok o ok ool ot s o o o el e b o ok o s ko ok Rk Kokl ek ok ok Sk ek i GHEL 4090
Cmormmm PILATF RFMDING CONMTRIRITINN SHFL 4100
€ ol s o oo e o e o o e 2 e oo ol o s s ok e ol sl e s ol e ok ok ok o ok ok ookl sk ok ol kS ok R SHEY) 4] 10
CALL SLCCT(CM,NTRT) SHFL 4120

(0 ok o g e e e de ke o oo sk ok s ol e e stk sk e s sk s ok o 2otk ek g ok ok ool ek ol ok ok ol e ek QHEE 4130
[ ILNCAL TN GLORAL TRANSFARMATIPON OF TRIANGLE FIFMFNT SHFL 4140
€ RENNDING STTFFNFSS SHFI 4150

7 % v e deode s ool o sl e ol oo s o ool el o e o e sl ol e e o sk el ok e ol e e Aol R e sk ok Aok ek R ke doR Rk R X SHF 4] 61)

neosan 0 = 1,3 SHFI 4170
AT = 3%).4-3 SHFI_41R0
Jo= 0T o+ ] SHFI 4190
na afrn 11 = 1.0 SHFL 42010
1T = 3*%11-3 SHFI 4210
T =17 + 1 SHREL. 4270
KK=h SHF1. 47230
NN 48N =1 .A SHFL 42 40
TE (TTLFN.00) KK = L SHFI 4250
M o= LOCLAN) + ), SHH. 642 60
L2 =1 -2 SHFl 4270
TF {L3,GT.N) GNR TN 460 SHFI_ 47 "N
CR=T3(T+1) SHFL 42901

L = ST(1 [ R )
H? = S1(T+),0)%03

SHFL_ 4300
SHFI 4310
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H3 = ST(T+2.0)=2C3 SHFI.4320

<0 10 470 SHFL. 4430

4hn C1=T1IT+L3) SHFL 4340
C2=12107+L3) SHFI 4350

HY = ST{T 4 +1)%C) + ST(1 e M+2)%C2 SHFIL43A0

H?2 = STIT+14J41)%CY + STUI+1.042)%02 SHF 4370

H3 = ST{T42,0+1)%C1 + ST(I1+42,.0+2)%(C2 SHEL 4380

47O N = INCETT) SHFL. 4390
NN 480 K = 1,KK SHFL 4400

Moz N4 SHFL. 4410

K3 = K - 3 SHF. 4420

K} = J1 + K SHFl 4430

K2 = IT + K3 SHF 4440

TF {K3.,LF,0} SN =S2(NyM) + T2(K]} %H] SHF1 4450

IF (K3.GT.0) SO =S2(NM,M) + 7)1 (K2)*H?2 + T2 (K?2)*H3 SHFL 4460
S2{NM)= SO SHFL 4470

GRAN S2(M4N)}= SO SHFL 4480
s00 CONTINUF SHFI 4490
C**##nl*#*#*#*##)enﬁ#t:**#*#**#i‘-##tﬂt:#tt####*¢#####u*##*##t#*t#*v’:########**SHFl_4500
G- LOCAL 10 GLNRAL TRAMSFARMATIAM NF MOMENT RFSIILTANT MATRIX AND SHFI. 4510
C THERMAL LLNAD VFCTNR SHF. 4520
(€ %o o e e o ot o o o oo ot e e ok ok et ot e ool o o o sl sttt Ok ok ool ok ok R R OK R R SHFLL 4530
NN ARNO J0=1,3 SHFL 4540

M=1.NC 00 SHFI 4550
J=C0-1123+3 SHEL 4560

PN ARA 1 =1,2 SHFI 4570

M o= M+] SHFL 458N
R2(M)=R2UIMI+FT(I)%TA(L) SHFi 4590

NN ARA K=143 SHEL 4600

6RA SAD (K42 4M)=SAP{K+3,M)+0CT (Kb J2TRLL NG SHFI 4610
DA KRN L=1,.3 SHF. 4620

M=M+] SHFI 4630
R2(MY=R2{M)+FT{ 4+ 1)ETUHLIHFTL J+2)=T2 (L) SHFL 4640

NN A0 K=1,3 . SHFLL4650

ARN SA2(K+3,M)=SAZ(K+3,MI4+(CTIK 041 IETLIL)  +CTIK 042 }2T2HL) SHAL 4660
700 CONTINOF SHFIl 4670
FF{NTRELFN,T) GDN TN 9na SHFL 46RO
(',*t#ﬁv#tt*##!it#*t*##tt’###’C—'!}n&tv#t**:&#*#t*t#F#t#tt:lkt#t###***twt**#**##t#*tSHFL4690
[ CHECK FAR PNSSTRILF INTFRNAL STTFFNFSS SINGUEARTITY (FLAT SHF, 4700
C NR MEARLY FILAT OUANRILATFRAL) AND TRANSFNRM STIFFMFSS AT 51'1H NONFSHFL 4710
C TN GLNRAL CAORDINATFS ’ SHAL 4720
Cas i pdpdii sl i Rk R S e S h ks A s Rk ok Rk kR ok F R R w1 SHEI 4730
TE(S1E27427) GTo0S1{25+25)451(26426))%1.0F-0T) GO T0 690 SHFL 4740

NN A9 1=1,27 SHF1. 4750
S1{1427)=N,0 SHFL 4760

A91 S1(27,1)=0,0 SHFL 4770
AQ0 DN S1N 11=1,27 SHFL 4780
PR B11 I=1,3 SHEI 4790

511 FTOMI=STETT.25 TR d}+ST0L1 260 ETR(2, 04511127210 (3,J) SHFIL4RO0
AN &10 JU=1,3 SHFL 4R10

S10 SHTLe 424 )=FT( }) SHFA_ 4RO
NN G20 J0=25,77 SHFI 4R3O

PN 521 1=1.3 SHFL 4840

621 FTOI) =100 1. 115S1 U250 QTN TIRSTHI26, 1)+ TN (3411551274 440) SHFL 4R50
nn 620 1=1,3 SHFL 4860

820 SH{D44],00)=FT(T) SHFY 4R70
PN &3n 1=1,74 SHFL48H0D

NN 82N (1=725,27 SHFI 4”90

530 S1{J.T)=S11T4.0) SHEL 4900
CALL TRANS(SD G IN,FT.FT(4),FT(T)) SHF 4910

£8'0



5 0 2o e e s o afe e ol ot ool e e o el s e o e e ofe o o e o o o e o o e oo ek e e e s e et R ek e v el e Rk R A OB Rk ok R X SHEL 49720

CAMNDENSATINN NF IMTFRNAL PFGRFFS DF ERFFENNM

SHF 4930

Crsd ik okt ok A Sl R R AR A A A SRR R R R R AR R R R A ERFESHF 4960

R51
ano

RS0

CALL CPNDEN (1,3,81,R1,5A),ST1)
CALL CANDFN (4,6,52.R?,SA2,ST?)
NN RS} J=1,6A

nn RST L=l .6

T M) =TTH T, ) +STIET YRFRIL (2,0)
TT20 L) =TT20 T, b+ST2L ) AEMULE 2, 0)
NN RGN J=1,NN

N BSN J=1,4

Pt (1y)=Pl (T,0)+RY{FIXFMHL(2,0))
P3 (1.J)=R? (TI1=FMIN (2,0}

RETIRN

FNO

SURRNMITIME CONDEN({NM MM, SR ,SA,ST)

SHFI. 4950
SHFL 4960
SHFLL 4970
SHFLL 4980
SHFL 4990
SHF_5000
SHFL 5010
SHFEL 5020
SHF1 5030
SHFL 5040
SHF1 5050
SHFL 5060

SHAL 5070

(C, 2% s 2 o o o s o ool ool ofe ol oo ot ofe oo o e o o oo o e e o e e o o ol R X g o R ol o e e e o R ok g Rk e ok R R e ok s HFL, K OA ()

CONDENSATIAN F [MTFRNAL DEGRFES F FRFFDOM

SHFL 5090

Cedo ot it gt b Aol o s e e ekt R o R RO ok R Rk ok R SRR ok R SHEL 5 100

Asn

R3p

a1n
A00

ann

TMPLECTT REAL*R [ A-H,N-7)

NIMENSTINM S(204,320) 4R{30)sSALALR0),STIA)

NN a8Nn [=1,6

ST(1)1=0,

nn 8aN0 =t .6

L=30-0

M= +1

PIV=S{M,M}
TFIPIVLLF,0) GO TN ROO
RL=R(M)/PTV

NN R2N K=},
RIK)=R{K)=SIK M)=R|
SS=S{MK}/PLV

NN _30 1=1,K
SUKeT)=StIK, 11 -SI{M, T)*ESS
NN A0 [=NMMM

SA (1.K)=SA (1,K)-SA (1,M}=SS
NN RIN F=NM, MM
STETI=STUT)=-SAL T ,M) %R
CAMTIMOF

NN 90N 1=2,74

11=1-1

nn ann )=1,11

Sty 13=S0T,40)

RFETHRN

END

SHFL 5110
SHFLL.5120
SHFIL 5130
SHFI 5140
SHFA. 5150
SHFt 5160
SHFIL5170
SHFL 5180
SHFL 5190
SHFL 5200
SHF_5210
SHF1. 5220
SHFLL 52 30
SHFI. 5240
SHEL 5250
SHFLR260
SHFL 52 70
SHFI_52R0
SHFL. 5290
SHFI 5300
SHFLS310
SHF1 5320
SHF1.5330
SHFI. 8340
SHFL 5350
SHF1 5360
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SHRRONTINF TRANS{ S4T0.(1+C2,031)

SHF. 5370

CRosaddtdddst kAR s btk haddxhitdpamrhgirsaidkdpphkiidintihtxrkkSHFE| 53R0)

TRANSFNRM THF STIFFNFSS MATRIX AT 5'TH NODF TN GLORAL CONRNDINATFS SHEL. 5390
(€t st oo o o o oo ol o ot oo ol o oot e oot o oo e e e oot e e ok ol e ek R R X R ROE XXX S MY S5 400

692
/92

AG8
AQ4

710
730

—
—

10

?

—

20

an

IMPLICIT RFAL™R {A-H,N=7)

DIMENSTION S{3N,30),TN134+3),C1(3),C2(3),C3(2}
TFIS (25425).GT, S {27427)%1,0F=-07) GN TO 692

PN A93 J=1,430
S (14258)=0.0
S 125,7)=0,0

IF(S (2642A) 6745 (27427)%1,0F=07) GD TN 694

PN A9S J=1,30
S (1+26)=0.0
S {26,1)=0,0

TF(S (3N0430) 6Tl S (29429)4S (2R, 28))%1.,0E-0R)

PN 710 §=1,30
S (1430)=0,
S (303))=0,
o 10 T=1,30
N 11 1=k 3

CLOTI =S TT,28)%TNCL s EI4SUUT 260 )2T0{ 2, 1) +S(E1,27)%TN13,1)
CoUTI=CUTT,2R8)2TN1 1 1I+S{T1.29)%T0(2, 1)+S(1T1,30)2TN(2,1)

PN 10 =1.3

SETT,0424)=0111H)

StIT,d+27)=C20 1)

NN 20 (LI=25,27

J3=3.0+43

Do 21 J=1,3

T1=TO(1,1)

T2=T00(2,1}

Ta=TN(3,1)

CHETI=01%S (25, J0)+T2%S(26 4 L1)+13%5{27,.0.)
C201)=T1%S(25,03)+1228(26,.03)+713%5(27,43)
CALTI=112S(2R,32)+1225129,03)+13%51(30,43)
N 20 1=1,.3

S{T424,00)=C1¢1)

SU1+24,03)=C2( 1)

STN3,1424)=C21(1)

SUT+27,33)1=0301)

no 30 }=1,24

N 30 1=25,.30

Stel)=StT,M)

RFTURN

FMD

SHFL 5410
SHFL. 5420
SHFLL %430
SHFIL. 5440
SHFIL 5450
SHFL. 5460
SHFL 5470
SHFt 5480
SHFL_ 5490
SHFL 5800
SHFL5510
SHFL.5520
SHFL 5530
SHEL 5540
SHFLL 5550
SHFI 5560
SHFAL 5570
SHFI. 5580
SHFLL 5590
SHFI S600
SHF. 8610
SHFI_ 5620
SHFL 5630
SHFI 5640
SHFL 5650
SHEL 5660
SHFL5A70
SHF1. S6R0
SHFL. 5690
SHF1 5700
SHFLS7t0
SHF1, 5720
SHF_ 6730
SHFI 5740
SHFL 5750
SHFY 5760
SHFL 5770
SHFL STRO
SHFL 5790
SHFI 5SRO0
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SIMRMITINFE SIST (C ) SHFLSAL0
(35 W e e e e o e e SR e Xe e A o G R e g R R R 30K SR O R o YRR R R A SHEL BRP Q)

f=——=- THTS SUARNIITIMF FNRMS THE STIFFENFSS MATRIX , THERMAL LOAD VECTAR, SHFL.GRR30
€ AMD STRFSS MATRIX NF A CANSTANT STRATN TRIANGLF WITH SHFt 5R40
C LINFAR FILASTIC ANJSPTROPIC PROPFRTIFS SHFEL5R50
€ o g sl ok o s et s ol o ol e e o ol oot o o R o ot s o R R R sk R BOK kol ok kol R SRk kol sk SHFL S R60)
TMPLICTT RFAL%XAR (A-H,N-7) SHFL_5RT0
COMMONZCNMPL/AT3) e RI3)eFT(9),ST19,9),T118),T72(9),13(9),ARFA, SHFIL S8R0

1 CTU2,9),SMT(3)}BMT(3)L0CI3),1CNMP{4&R]) SHFLL/HY9NO
NIMENSTON ((2,3) SHFI 5900
FAC=0.25/ARFA SHFI. 5910
FAC1=0,5/ARFA SHFL.5920

€11 = U1, 1) #FAC SHFL 5930

22 = CU242)%FAC SHFI 5940

€33 = C03,3)%FAC SHELL 5950

€172 = CiY142)12FAC SHFI 5960

€13 = C{1,3)%FAC SHFIL/9 70

G723 = C(2,3)%FAC SHF1 59RK0

nn 200 d=1,3 SHFL 5990

L=+ SHEI A000

(€ % % e e e e e o e oo st e o e sk ol e oo o e s e e e ool e e o ol e oo e o X R o R ol e R OR Ak Rk R R R R X S HEL 60 10
(===~ THFERMAL L.NAD VFCTOR SHFI 6020
€ 2 sexoiede v sk sl s e e s st te ot ofe e o o et ook ol s ol O ol ok e e e o 0o ol e sk ok sl Rl R R ok R X S HFL 6030
FIL=1)=(-R)ESMTL1)-A1JI%SMT(R)}xN,5 SHFI 6040

FT(L Y={~AL 1}2SMT{2)=R{J)*SMT{3))%0.5 SHFL 6050

CoRoird ol sk dob oo deole b ol e el ol e e ok ol okl ol ok e R Rk btk ek e e R R S SHFL 6060
[ prrer—— STRFSS NISPILACFMENT TRANSFMRMATIAN MATRIX SHFL. /070
(€ = Rt oot o o ofe e ot ot e oo e o o e o e % oot ae e o o e o o e e 0o o o ol o e el g o o e A ol e e e e o e kel KSR R 2o SHIF | 6 OR O
N 3nn T=1,3 SHFL 6090
CUTal=1)= (CLUTL1I%R0I+CIT AIHALY) IXFACLE SHF1 6100 -

AN CTUTWL) = (COT42)=A004+C( 3 ) 2R ) I%FACY . SHEL&110
(X o e 3 o o oo o o e e oo o ol o o e e e et ofe e Sl ale e OAON el o sl ok e e o e dede e o e R o o R kR ok SOk R SHELL 6120
C-——= STIFFNFSS MATRIX IN TRIANGILF LLnCAL CONRBINATES SHFLAT130
CHomededoko o deddoh o dofeg ookt d deabatobodbe o b el e ek iR e el ok etk SRR Rkl R SR Rk R SHEL 61 40
nn 200 I=1,4 SHFLA150

K=T+1 SHFI 6160

AA=AL TI*AL) SHRA 6170
AR=A(T)I=R(0) SHFI 61R0

RA=R( J)%al)) SHFLL A190
RA=R(T)XA()) SHFL 6200
ARA=AR+RA SHFR_ &2 10
STEK=14 1=t )= 1 I=RR+CIILARALCRAXAA SHFL. 6220
STIK=1,L)=C12%RA+(13%RR+C2AXAA+CITIRAR SHF. 72 30
STIKelL=1)= C12%AR+CYAXRAFC2IXAA+CIIRRA SHFI 6240

200 ST{K,L 3= C22%AA+C23=ARA+(3INRA SHFL 6250
nn o 4nn J=3,6 SHFE 260

nn ann 1=} ,1 SHFEL &2 70

4N STIT,0)=ST(0,1) SHFI A2R0O
RETIRN SHFI, 6290

FMD SHFL 6300

98°D



SHURRMITIMF SLOCTICM,NTR])

SHF_A310

€ st e oo e ook e ot oo e s e o s R s R b o R R B OB R B R ROR R R R R E R E R R R R R SHE] 6320
—THES SURRMITINE FPRMS THF PLATF BFMDING STIFFMESS AND THE SHFL 6330

OMOAaO AN

160

CONSTTITFRNT 1LNAD VFCTPOR DIIF TN THFRMAL LAADS AND STRFSS
TRANSFNARMATION MATRIX NF A LiNFAR CHURVATHRF COMPATIRLF
WITH A NNDAL PRINTS . MIN STINF NNNDFS ARF FILIMIMATER RY
NORMAL SINPF AT THF MID SINF NONF Tl RFE AVFRAGF NF THE

SHFL &340
TRIANGLF SHFL 6350
ASSUMING SHFt 6360
ONES AT TWDOSHFL 6370

ADJACFNT CNRNERS, SHF} 6380
S gk Rtk ok R o S ok Sk R AT R RS e e R A p ke xRk R Rk ke R R 2R SHEL 6390
TMPLICIT RFAIL#R {A=-M,N=7) SHFI 640N
COMMON/CNMPYL /AL 3) RUR)}4FT(9) ,ST{9,9},T119},T2(9),T3(9) ,ARFA, SHEL 641N
1 CTE3.0)  SMUIT) W RMTI2},LNCET) G INGIHEA )G TXHR ), TYI3)4QE3,6)4P12],9)2SHFEI 6420
2 GU21),HT(3) SHFLL 6430
NIMFNSTNN TPRRMIZ} ((M(3,3) SHEL 6440
NATA TPFRM/?2,3,1/ SHFL 6450
FAC1=ARFA /43D, SHFL 6460
FAC2=1./12. SHFL, 6470
pnojRO 1=1,3 SHFI 6480
Jd o= IPRRM{ 1) SHFL, 4490
K = TPFRM{ 1} SHFL 6500
Xz A{ T)2u24R( [}k SHF. 6510
HET)= —tACT)EACOIHRITIXR (D)) /X SHF1 6520
X=NSORT( X) SHFALA530
Y=b HARFA/X SHFI 6640
HTUT) =2 .%Y SHFI #6550
TX(1)= Y*A(]) /X SHFI. 6660
TY(T)==Y=R{ T} /X SHFLLASTO
Al=0,85A{T1/ARFA SHFI 6580
A2=0,52%A0.0)/ARFA SHFL A590)
R1=0,5%R({ ) /ARFA SHFL 6600
R?2=0,5%R{ 1) /ARF A SHFL K610
Or1,0) = RAl1zA] SHFL 6620
NL2,1) = Al2Al SHFL 6630
N0(3,1) = D ¥Al®R] SHFELL 6640
N 1.1+3) = 2,%R1*RD SHFL 6650
O(24]+2) = D, %A1%A2 SHFf 6660
N{3,1+3) = 2,4 A12R2+AD%A]) SHFL66TO
CONTINIIF SHFI. 66R0

CAddedok gl e e ek ok R e A RSk ek e e r kR kAR R XX EESHF 4690
=CHRVATURF NISPLACFMENT RELATION FAR THRFE TRIANGUILAR REGFIONS SHFL. 6700
R et e o o o e okl sl ek ok el kR kR b R X R ok e dkok e R Aok R kX X R R X SHEL 6T 10

nn 200 J=1,3
J=TPFRM( 1)
K=T1PFRM( I}
T1=3%}
JI=23%0

KK =3 %K

A= ALT}
A2= AL))
A2= AIK)
Al1=R( T}
R72=RI( )
R3=R{K)
m=n{r)
"2=tit )
12=1{K)

W =1 .-
Wa=1,-112
Wizl =113
RIN=RT+P1

SHFIL 6720
SHFLAT730
SHFI 6740
SHFL 6750
SHFL. 760
SHEL &TT0
SHFI 8780
SHFIL 67490
SHFt 6R0O0
SHELL &R0
SHFI 6R820
SHFL, ARAD
SHFL 6R&N
SHF_ ARG
SHF} ¢RA0
SHEL ART(
SHF) 68410
SHFI, ARYN
SHF1 6900
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20nn

R?2N=R2+R?

R2N=R3A+A3
AMD=A1+A)
A2R=AD+AD
A3N=A3+A3

€2} = R1-R3I=UR

C31 = A1-AR%U3

(&1 = RI&WI-R)

CAT = A3XUWI-AD

CR1 = RA-A2N-R2%II2?

(A2} A3 =A?2N=-AD LD
C22==RINEAPEWI+RIXIT 4+

+TX{K)
+TY(K)
+TXIK)
+TY(K)
+TX (.
+TY( 1)
XN -TX{K)

CI2=—A1IN+AD T2+ AAXNI+TY( J)-TY (K}

(52 = RPN-R3IEWI-A] %]
A2 = A2DN=A33WIA]%IN)
CR? = RIN-A3+R)aW]
97 = AID-AZ+A]xW]

+TXLT)=-TX(K)
+TY{T)=TYLK)
+TX(]}
+TY(1)

nn 200 N=1,2
e A% J=1)+N
NYYI=N(N, T}
N22=N{N,.))
DR3I=0(N,K)
N1L2=0{N,1+3)
023=0(N, 1+3)
031=N(N,K+3}
02323=N22-N33
N3133=n31-033

PlL+3 ,11-2)
Pit+2 ,TI-1)
P{1L+3 L1171 )
Pl +3 4, 00=-2)
PLL+3 ,0.4-1)
PEL+2 4. }
PLL+3 (KK=2)
PUL+3 LKK=1)
PIL+3 KK )
PIM+IR,1F-2)
P{M+]1R,KK-1)
PIN+)R,KK )}
CONT TMIIE
NN o400 1=1,9
FT(.0)=0,
PN 340 1=1,2
1=
KK=L+1#
PI=PLKK,.I)
GIKK)=0,
NN 340 N=1,3
W= 1142
SUM=P( 1T ,.10+P( L4 0)4P 3
GITT)=SUM+P (1T, )

6011 HIZAN3) 33
(21%03122-R3N=0T1T
C21=03133-A3N=011
foX(=022+11120334W2EN3 133}
CRI%NIT+CH2%0I34NINEDL2-R1N=02F
CATENRLH+CAPENARLARNFN]2-A1D*0D23
6o 1,+W1)%033

fR2%N3A3

Ca2%N373

2.70011+H3XN]}24W2%N3 ) )

Py GIT1=2) = f.%(~0114%W220324112%02233)

PLL TI-1) = C2120234C222033-R3ND%012+R2ND%03]
P o 1Y ) = C21%023+C32%0323-A20%012+A2N%03]
Pl W dI=2) = A 022+W3%D333)

P I=1) = €51%02333+R3N%xN272

P(1 I = CATEDN23334A3NDEND D

P sKK=2) = A, %(]1.+112}*033

P JKK=1) = CRI*N33

Pl W KK } = 9)%=N33

{ tK1D=A2N)ENTI+CRIXN2A+LRIXNRT) /3,
(LAIN=A?2D)I*N324(92%N23+09]1 %031} /3,

SHFL 6910
SHF1 6920
SHFILLA930
SHFL 6940
SHFI_ 6950
SHFR 6960
SHFR_£970
SHFEL 6980
SHF.AQ90
SHFt 7000
SHFL7010
SHFI 7020
SHEL 7030
SHF1 7040
SHFL. 7050
SHFE. 7060
SHFL 7070
SHFI 7080
SHFL 7090
SHFL 7100
SHEL 7110
SHFLT120
SHFL_ 7130
SHF.7140
SHFL_ 7150
SHF1 7160
SHFL 7170
SHFEL 71RO
SHF_7190
SHFLL77200
SHFL 7210
SHFL 7220
SHF. 72 30
SHFRI 7240
SHFL 7250
SHF1 7260
SHFL 7270
SHFI 7240
SHFL 7290
SHFI. 7300
SHA.7310
SHFt 7370
SHF_7330
SHF1. 7340
SHFL. 7350
SHF) 7360
SHFL 7370
SHFt 7380
SHFIL 7390
SHFL 7400
SHFL 7410
SHFY 74720
SHF. 7430
SHFEI 7440
SHF_ 7450
SHEL 7460
SHAL. 7470
SHF 7480
SHFL 7490
SHFI 7500
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GO =SHM+P( 10,0) SHA_ 7510

CIKK)}=GIKK )+ SHM+P3 SHF, 7520
ETLO)=FTOI)=SUMEBMT (1) XARFA/9 .0 SHFL 7530
TT=114+¢ . SHF1. 7640

A60 CANT [MHF SHFL 7550
PN 3A0 N=1,10,3 SHFI 7560
G1=6(N) SHEL 7670
G2=GIN+1) SHFI 7580
G3=6G{N+2) SHF. 7690

GIN  J=CMIL ] JRGI+CMIT 32 )5G2+0MI]1,3)1%63 SHFI. 7600
GENH1I=CMU T 202G 1+CMI 2432 ) 2G2+CM(2,3)%63 SHFL. 7610

260 GINED2)=CM{T R )RGLI+CMI2,2)%G240M 12,3 ) %63 SHFI. 7620
AN 390 f=i,. SHFL 7630

X=0, SHFL 7640

NN 380 N=},21 SHFL 7650

ARN X=X4GIM)=P(N,T) SHFL. 7660
X=X%FACY SHFL 7670
STITy) =X SHFI 7680

AN STLA.T)=X SHF. 76490
4n0  CONYINIIF SHFL. 7700
c#*#t#ﬁ##mh:{:##f—'##*#tzt-ﬁ####*##*#:&tutfx:\#t#tnt*#*#t##t‘#*t####*##*t#t*#*#***s}iﬂ_ 7710
[ttt CURVATURF DISPLACFMFEMT - DISPIACFMENT RFLATION AT. FLEMFNT CFNTRE SHFL 7720
ct#ﬁ###*ﬁ#tz###t#**tv#t:&#*vﬁ#ttt#¢$$¢*¢*:t:t:t'-?t#:#ttl=t*###t—:#m&#*###t#*#*SHFI_ 7730
TFINTRILEOLT) 6P TN &5) SHFIL 7740

no 580 9=1,9 SHEL'7750
PL19,J)=(PL10,0)+P{13,1))%0,5 SHEt 7760
P{20,0)=(P11.)+P(14,0))%0,5 SHFL 7770

80 PI21,0)={P{12.0)1+P(15,.4))%0,5 SHFI 7780
Cﬁtt*#tt##t##tt*####n#*tn##m#t#####:-mt##&a:z’k*t*ﬁt#t*#**##t*#*##**#*#*##*SHFL 7790
[ MAMEMT = DISPLACFMENT RFILATION SHFIL7TRO0
c*#t##*#t**#t#**###tttt#:&&*##*:&##:t#ﬂt:&*)&:&t#v*t#t:$¢#:=¥=k=¥$*#****t#t##t###SHFI_ 7810
551 DN AND 1=1,3 SHFI 7820
PO 0N )=1,0 SHFLTR30
SHM=n, SHF1 7840

nN /1N K=1,3 SHFL. 7R50

A1N SHM=SIIM+CM(T,K )4%P(K+1R, ) SHFI 7860
AOD CTUTJ)==FAC22SIM SHFI_ 7870
RETURN SHFL 7AR0

FND SHFL 7840
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SHRROITINE TNCNSINT N2 N34 X e Yo7 o AgRyT13 72413, T4NTRT) SHFt 7900
€ eofeolt s o et e deir ot oo ko ol e ok d ko e ok SO SOk R o R koo kX R S HFL T9 10

THIS SHBRRMUITINF COMPUTFS THF NIRFCTIOM

COSINFS NF THE LNCAL SHFL 7920
SYSTFM ANMD THF PROJFCTEN DIMENSTIANS NF A

SURTRIANGLE COMPOMFNT  SHFI 7930

é***#ﬁ###*t#tt#*#*#ﬁ##*t*t***#t*ﬁ***##*##*##*#****#*#*t*##******##v**#*#SHFI7940

28N

TMPLTCIT REAL*R (A-H,N-7) SHF. 7950
DIMENSINN X{S5)eY(H)47(5)4A03)4R13),11(9)4,12(9),T3{9).T1(9) SHFLL7960
A = XUNY)-X(M3) SHE_ 7970
A1 = YI(N1)}-Y(NR) SHFI 7940
Cl  =7(NM1)-7(N3) SHF. 7930

A2 = XIN?}-XIN3}
R? Y(ND)=-Y{N3)
C?2 = 7IN2)=7(N3)
TF{NTRIFD .6} GO TN 30O
N 280 1=1,3

T =T{ 1%*3-7)
TLET+2)=111(1)
THT+A)=TYI(T)
T12(1)=111%3-1)
T201+3)=T2( 1)
T201+6)=T2(])
T3 =T 1%3)
T20T1+2)=T3(1])

T3 1+A)=T( 1)

GN 10 400

T31 = R1*C2-R2%(C1
122 C1¥AP-(.2%A]
133 Al =R -AD %R

!

S =NSPRT (TA1HA2+T3P424T33%%7)

131 = T31/§

127 = 132/%

133 = T33/%

Tih= T23%7(5)-T3p¢T(R)
T12= T31#T(R)=T33=T(2)
T13= 122%7(2)-13)%1(5)
S =NSORTUTI1#22+T128524713¢%7)
T=T11/5

T12=T12/5

T13=T12/5

1721= T13%T32-117%733
127= T11%133-T13#731
T73=T12%T31-T11%T3?
1M1=

TI(?)=T1?

11423)=113

T2011=721

120212122

T2(3)=123

121112131

T32)=T32

13{2}=1233

na 100 T=1.3

J=T42

K=T+A

TN =117
T200)=T201)
TJa(M=131071)

CI=TIT)

Ca=700)

CK=T(K)

SHFEL ROOD
SHEL BRO10
SHFLRNZ2N
SHFILL RO 30
SHFI AD40
SHFL 8050
SHF1 RO60
SHFLROT0Q
SHF RORO
SHFLLRO90
SHFE R101
SHFL8110
SHFL R&1720
SHF_Aa130
SHFL. 8140
SHFLR150
SHFI R160
SHFLRLTNO
SHFI R1R0O
SHFL_R190
SHFI 8200
SHFLLR?2 1D
SHFI R?220
SHFI_R? 30
SHFI #7240
SHFI,R? 50
SHFEI R2460
SHF_R/?2 70
SHFILRZ80
SHFI_R?90
SHF1 8200
SHFAL.R310
SHFI R320
SHFLLR330
SHFI. R340
SHFLR350
SHEI R3GN
SHFLR3TO
SHFL R3R0
SHFL 83490
SHEL B&00
SHFL R4 10
SHFI 420
SHFLL R4 3N
SHEL 8440
SHF, R& BN
SHFI R4K0)
SHFL 8670
SHFI #4810
SHFL R4Q0

06°0



TUK)Y=T11#CT+T ) 2% 0471 3%CK SHFY AROON
T2UK)=T212CH+T22%C 04 T23%CK SHFL RS 10

100 T2AAK)=TAVHCT+TA23C I+ 133%CK SHF1 R&20
an0 Al 1)= =TICT)*A2-TU{ 2V *A2-T1{ 3)*(C? SHRA_A530
AM2)= 111 2AT+TUHI2)%RYI+TI(3)2C SHFI K540
Al3)= -A(1)=A(2) SHF, R550
All)= T201)XA2+T212)}¥R2+T213)%(2 SHFI RRAN
R{?2)= =T201)12AL=-T2(2)*R1~-T2(3) %M} SHF_RS 7D
R{R)=-R(1)-R{?) SHFI RKA0
RETHRN SHFILR590
END SHFI RAON
SURRNUTIME DNCNS (NeXoYoZ41) SHFI R610
Gkl ddndddord otk stk i Sk et ok ook R Or S e dok b ok ook R ok ok Rk SHFL ARV 0O
C===v= THIS SURRNUTINF COMPIITFS THF NIRFCTINN CNSINFS DF THF LNCAL SHFt R&30
C FLLFMENMT SYSTFM NF A OUAPRILATFRAL{M=6) NR SINGLF TRIANGLE(N=1) SHFEIRA4Q
Coadetokdedrdof ook o bt dok e 2ok S ot ok et ek gk S oK SOR Yok A e ko Ak R Rk A R RO X Rk kR SHFL RE50
IMPLICTT RFAL%A { A-H,N=7) SHFLLR& KO
RIMFNSIAN XI15),Y(5),7(5),T19) SHF RATO

XU = X{2)+X{3}=X[M)=X{1} SHFL R&RN

Y1 = Yi2)}+YIR)=Y(M)=Y(]) SHFI 8690

71 = 70214703)=7(N)=Z211) SHFLLRT00

X7 = X(A)4XIN)=X(])=X(2) SHFLLR710

Y2 = Y(3)+Y{IN)=Y{1)-Y(2) SHFILRT20

77 = T(2)+7UM)=7(1)=712) SHFt R730

St = X1#%&24Y]wkp471%%D SHFL 8740

€ = (XI%XP4Y1%Y2471%72)/51 SHFL 8750

X7 = X72-£%X1 SHFILRTA0

Y2 = Y2-r*Y1 SHFILRTT0

12 = 72-C*71 SHFILLRTRO
S1=NSORI(ST) SHFI R790
S2=NSORTIX2%HXP£Y2 %Y DP+72%72) SHFL RRON
X1=x1/51 SHE1 RR10
Yi=Y1/S1 SHFL HR?20
71=71/5%1 SHFI RA3D
X?2=X?72/S8? SHFL_RR4(O
Y2=Y2/%82 SHF) RRS50
12=727587 SHFI_RRAD
161y = X1 SHFI RRT70
T(?2) = %2 SHFLRRRN
Ti3) = Y1*72-Y2%71 SHFIL 8R90
Tta) = Y SHFL 8900
T{(8) = Y7 SHFI R91 0O
TLAY = 71%X2-722X) SHF R0
Ty =71 SHFI R9AQ
TRy = 72 SHFI_Ra4Qn
TLQ) = X1%Y2-X2%Y] SHFI K950
RFTIIRM SHFI RQAKQ

£aN SHFI RYTO

16°D



SURRNIITINE NSHELI{ANLNLANEW (1. NADNIIMDY )

SHFLLRYRO

20l e s ol ot o o vl o ol ot o o oo e ool ol o ol s e el e e e e ol e e e b el Sl ek e R e dodor ok R R e e e Ak x SHE|) H9Q 0

=NESTAN NF PLATF/SHFILL FLFMFNTS FPR STRFSS:- CONSTRAINTS

SHFL 4000

e o e o e ofe e e e o o o o e o e ol e ool o o ool ok e o o e e e e s o ool sl ok e et e e et S o iR A o R R R R Ak EEGHRE] 9NN 0O

inon
200

4nn

PIMENSTON AMLD(NUMNV ) o ANFW ( NUMDVY ), LNAD (NUMDV )

COMMONZ HINK /HINETAE Y o LToLHoL o SGI20) o FXoFY 4 FXY, SMX,SMY,SMXY.SIG,
1 TDVARGTFXFRC eHy X INFRT . TEN CAMP , SHEAR ,RFTALHPU2) o JUNL( 263}

FXY1=FXY/{SHFAR%®H)
SMXY1=6,NESMXY/( SHF ARXHEH )

Cr=-1.0

nn 200 1=1,7

TFIUT.FQ,2) €C=1,.0
CI1=FX/H+MC %A NESMX /[ HEH)
C2=FY/H+CCRA,NESMY /S {HEH )

AX=TFN

AY=TFN

TFICY LT .N,.) AX=CDMP

TFIC2.1.7.0.) AY=CNMP

FX1=FX/( AXHH)

FY)=FY/(AY%H)

SMX)=6,0%5MX /L AXEHEH )

SMY 1=h, OXSMY/ (AYSHEH }

CXX= FX1%FX14FY1%FY1+FXY1®FXY1~FX1%FY]
CX=2,NE[FXI*SMXT+FY12SMY L +FXY]HSMXY1 - FX1%SMY]-FY1%xSMX1
CX=CX=(C(

C= SMXTASMX1+SMY1#SMY1+SMXYL#SMXY]1-SMX1%=SMYT
HP{ [ }=H

poo1ne J=1.10

HHH={ CXX+CX=H/HP{ 11 ) %0 ,5
HHH=HHH+SOR T ( HHHEHHH+(, )
HHH=SORT( HHH ) #H
IFCARSIHHH-HP(I}) 1. T.0.001) 6A TN 200
HP{ ] ) =HHH

HP{ ] })=HHH

HH=HP([ 1}

TF{HH,LT.HP(2}) HH=HP(2)

HH=HH/FRC(,

TFEHE,LF ANFR{JDVARY Y GO TR 4nQ

AMFW({ TDVAR) =HH

LOAD(YDVAR) =1,

RFTIRM

FMD

SHFLL 9020
SHF 9n30
SHFLL 9040
SHFL. Y050
SHFL90AN
SHFI 9070
SHFI.QNR0
SHFI 9090
SHF_910n
SHFI.L9110
SHFL_ 91720
SHFI.9130
SHFL 9140
SHFI.9150
SHFIL9160
SHFIL9170
SHF.91Aa0
SHFI 9190
SHFIL 9200
SHFL Y210
SHFLu?2?720
SHF1.9230
SHFI_ 9240
SHFI 9250
SHF_ 9260
SHFI 9270
SHFL 9?2 80
SHFI Y290
SHFL. 9300
SHF1 9310
SHFI_9320
SHFI 9330
SHF. 9340
SHFI 9350
SHEL 9360
SHFL. 9370
SHF_93R0
SHF1,9390
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Cmmmmm ANINDARY FILFMFNTS ROUNOO2 O
€ xatesteate vk e Aok e e o ool e s e o o ol e ol vk o ko b e ol dr e g ol ook b R ok ok xR e k ROUNO (A0
NIMFMS NN A{MTOT) ROUMNNNSGO
COMMAN /FILPAR/ NPAR(14) yNUMNP (MRAND MELTYP (N1 ,N2 N3 (NG N5 4M1TT,NFORAUNDOSO

o oMIMEL ¢MIIMNV (M1 M2 M3 ,L L ,LRNFOR,MRLNOCK RNUINOQ AN
COMMAN/Z JHNK /MINE TR s LToLH Lo SGE2T) . JIINT {254) ROUNONQOT (Y
COMMOM/UNTTS/TR o IW o TP 4110 12,13, 1R, 19+ 110,111,112 ROUMOORO
NIIME=NPAR {2) ROLINONYO

TF (NPAR[1}.,FN,0) GN TN 50NN RAUNGLOO

CM L CLAMPUAIN] ) 4AIND) oA{N3) ,AING) 4 NUIMF  NIIMNP ) RNUNOLTIO
RFTIIRN RAUNOL20

SN0 WRITF{IW,2007) AALINDT 30
NN RNO MM=1} ,NIIMF ROLINOT 40)

CAMLL STRSC {AIMI) A(NT ), A(N3),NFOLNUMDVILLALR,18,0) RNUNOLS5O
pPOoRNO L= T,LH ROUNNL A0

CALL STIRSC (AIMI)LAINL) L AINT) JNFOLNHMNV L IR, TRe1) ROUNOLTO
WRITF({IW,3002) MM,L,[ SG{T1)1.1=1,2) ROUNOL RO

RON CANTINHF . ROUNO190
RFTIRN RNLINO? QO

2002 FORMATI(//50H ANALYSIS NF BRALINNARY FLFEMFNTS - CONSTRAINT FARCFS /7 ROUNOZLOD
154H CANST NHIMRFR LOAD CASF FNARCE MOMFNT/ /) ROLING2 20

AINNY FORMAT (1X,2110.4X.2F15,5) RAUNDZ2 30
FMD ANUNNP 40
SURRNHTINE CLAMP( TN X oY o7 ¢ NUIMF MUIMNP ) ROLINGD 50
C#t*tt*####t#*##ﬁ#**##*ﬁ#t*####ttnt##**t##tt#t***##t:#ﬁ**#*##t**#****t*#RﬂUanﬁﬂ
e RNINDARY FILFMFNT MATRIGCFS RNYPNNDD 70
C e e 2 ol ool ook stk ol R ool v ol R R g kA b g e ROR R ok Rk kR R A R R kR s R ANUINO2 RO
IMPLIGTT RFALZR (A-H,N-7} ANUNOG2 90
RFAL%®64 X.Y,74FRC ANUND 300
DIMENSINN X{ NIMND ) Y MHMNP ) o 7 [ MUMND ), FNINIIVNP, £) o FMM{ RE) ROLND3 10
COMMON/FM /I MIA) o ST{AsbIgPLA6) JXMIAYSTIZ2,6)4T11{2,4),FM1(2444) BUUNO32 O
COMMON/IUNK /RIA) GFMIIL{4) o TU4 ) 4 IFIS) o IX{5) o XXI5),YY[5)22(5),0(4), BOUMNO3I0

1 V(6),NINT(216) ROUMOR4L0
CAMMAON/UNTTS /IR IWe TP 911412, 13,18,19,110,111,112 RNIINO350)
FOUTVALENCGF {FMM,S) RNUNO3A0

NN 10 T=1,86 ROTINOS3TO

10 FMM{T)=0, RIUNOZR(0
C**#*****ﬁh*tt###ﬂtﬂ#ﬁt##t##*#*###ﬂttt*t###:t#*m#¢#t*##*#******t####**&#HHHND390
C-m=--- CONTROL TNFORMATINN RMINO4OO
C###ﬂ*###t#***#t#t#tﬁﬁt#t**###ttﬁttt##*#*#*#*#**ttt#k*###**#####*#t#**$tﬂﬂ“~0410
M=) ROIINOG2 O

NP=z4 RANNG 30

N&=) ROUNDG4()

NV =1 RALINOG S0

M=) ROLINOAGD

INv=n RNLIMOG 71)

1EY=0 RIMINOGR(}
FRC=N, ROUNNG YO
WRTITF{IW,200N) NHMF ROUINOIENN
RFADL IR, 1NNS ) FMI, ROUNOR LN
WRITF{IW,2005) FHMIL ROIINUS2 )
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ctﬁt#tt*###**###t######:#*#*###***ttt#*#*t**##**#****#**#t#*#**##***##*#HDUNOS50

200

inn

101
210

110

250
260

SN

500

520

AND

ASN
L)

1000

WRITFITW,2001)

M=

RFEANITR,1000) TFLLTFKN,KRy INC,SPSR.TRACF
{FIKN,NF 1) KDh=n

TFIKR,NF,1) KR=N

TFLINC FO,0) INC=)
TRFETRACF.FN,N, ) TRACF= 1.0F 1N
KK=TNC*( TE1 -M)

nnoon I1=1,5

IX(IY=TIF(T)-KK

FFOIFLR) NFLN) GN TN 210

nn o101 [=3,5

tne=c

NN &RN NFL=N,1FL

nm 110 i=1,5

11=1xt )

IFLIT.FO,0) GO TP 110
XXCTy=x(11)

YY{T)=Y(TT1}

7241y=7011)

CDONTTNYF

1FLIX(3) E0.0) GN TN 250

CALL VFCTORUIGXXI2) 3 YY{2)2Z7(2) ¢ XX(3)aYY(3}4271
CALL VECTOREV (XX{6) o YY{4) ¢Z2{4) XX{5)aYY(5)27(
CALL CRNSS{1IL,V,T)

GA TR 260

CALL VECTORIT XX ) oYY U1 )0Z77()oXXU2),YY(2)e27(2))
NN SN 1=1,3

STiled y=TLI)ETRAGF=KD
ST(24043)1=T(.0)&TRACF*KR

RIS I=TONRTRACFHSNEKD

R{I+3 =T H)*TRACF%=SK*KR

no 80 J=1,.t

Se1 o I=TLT1IETU)RTRACF KD
SUT+23,043)=T(])*TLIV*TRACF*KR

NN SN0 =2 .A

11=1-1

nn o&no )=1,11

SEled)=S1 0, 1)

nn sS20n 1=1,4
TTE1od)==TRACFXKNESNAFMUI_ ()

TTU2 40 )==TRACFRKRESREFMIIL_( )

NN 520 [=31.6

PUTdY=ROTYRFMUL( )

11=1x11)

NN AN T=1,A

LMED)I=ID(TT.T1)

3)
51)

CALL, CALRANUNDTIF g1LM S P o SToTT NUZMV NS, ND,NW, [NV, [EXsFRC)

VIRTTFIFW.2100) MFL ,TXsKDyKRySNySR, TRACF
IXC1)=1X(1)+1IMC
TXE2)=1X{2)+ NG

TFLIXEA) FDLO)Y GO TN /50
NN KRN T=3,5
IXCT)=IX{ T )+ 1IN

COMT TN

N=TFI +1

TEIM,LE NIIME) 6RO 1N 20N
PETIIRN
FORPMATIOQTG,A8X,,3F])0,N)

ROLUNNS60
RONNOST(
RNUNNSRD
RDBNOS QO
ROUNNGOO
RNIINNATO
ROUINOE2 O
RNUNNDAZ0
ROUNON64O
RNINOASO
ROUNNEEO
ROLINOATO
RIMINNGR(
RNUNDASGH
ANUNDTOO
RALINOT 1O
RNUNOT20
ROLIND T30
ROUNOT 4O
ROLUNOTS0
ROUNNDTED
ROUIMOT7TO
ROUNDTAO
RNUNOTY0
ROUNORNOD
RALINOALO
ROUNOR?2 (O
RNUNNARID
ROUNDRSGO
RNUINOARSO
RMUNORAO
RALINORT0O
BOUMOARRO
ROUMOBYO
RNUNOY0O)
RALINOY 1O
ROMINOY20
RALINOGY 30
ROUNOYLD
ROUNDY SO
ROUNDOYEQ
ROUNDY 70
BOUNOYRO
ROHNNS QO
ROUNT 00D
ROUNMIOLO
ROIINTO20
HOUML0 30
ROUNT 0640
ROUMINS0O
HOUMLDA0
RONMIOTO
RNOINYORO
ROHNTOYO
ROUNLIOO
RONINY L1 O
RMINTIIZ20
ROMT T A0
ROUNMT T &0
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NN
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