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***~*****~************PROGRAMME PROJET428 ******************
••••••• AUTEUR THIERNO FALL Sem CIVIL Mie 4ZB •••••••
••••••• DIRECTEUR :Mo MOUSTAPHA NDIAYE PROF DE STRUCT•••••••
••••••• TITRE CHARPENTES BIDIMENSIONNELLES
••••••• CONCEPTION ASSI5TEE PAR ORDINATEUR •••••••
*******************-*****************************************
••••••• CE LOGICIEL CONCEPTION EFFECTUE L' 'ANALYSE LINEAIRE,
••••••• L' 'ANALY5E NON LINEAIRE GEOMETRIQUE (effet P.deIta)
••••••• ET SIMULE LE COMPORTEMENT DE5 POUTRES PROFONDES EU
••••••• EGARD. AUX CONTRAINTES DE CISAILLEMENT •••••••
*************************************************************

c

implicit ~eal*a(a-h/o-z)

character*6 stdon
,dimension"tx(10) ,tyCiO) ,iresx(10·),i"resy(10) ,iresi(lO) ,jl(10),

+ j Z· ( 10 ) ,'a ire ( 1 0 ) ,a in ( 1 0 ) , c n ( 30 ) ,w ( 10 ) , a ma t ( 6 , 6 ) ,
+ccl ( 1 0) ,p a x ( S0 i. i ad ( 6 ) , v c ( 1 S 0 ) , f 1 ( 6 ) , f g ( 6 ) ,g r k ( 7 0 0 ) ,ma Ka ( SI) ,
+ih(SO), rHCIO) ,ryCIO) ,rz(IO) ,paxl(IO), r i e cs i • fcCIO,3,Z), r e r s :
+,ncc(l,O)

prt'nt * ****************************************,
print • ..FICHIER DE LECTURE DES DONNEES 11 ••.
print *, *****************************~**********'

read 99 ,stdon
openCunit;S,file;stdon)
open(unitc6,file~'fich5a'

rewind(S)
rewind(6)

c
c
c

LECTURE ET ECRITURE DES DONNEES GENERALES

print * ****************************************,
print * ******* DONNEES GENERALES *******1
prînt * ****************************************1
read(S,*) neI .. nod/ndI,em,g,nnr,ipd,icc
print • 'NOMBRE D' 'ELEMENTS -----------------;' ,nei
print • 'NOMNRE DE NOEUDS ------------------;' ,nod
print • 'NOMBRE DE DEGRES DE LIBERTE---------;' ,ndi
print ., 'MODuLeD" fLASii.cCT:E- ....'.-------------;· ,em
p ri nt .• , 'MODULE O" ELAST TRANSVERSAL - -- -- - ---;' ,g ,
p r Lnt • 'NOMBRE DE NOEUDS RESTREINTS--------;' ,nnr
print 1
nl;ndl·nod
nk;Z·ndl
n a'e n t e t

****************************************1

**************************************"**1

LECTURE ET ECRITURE DES COORDONNEES DE NOEUDS

********'NOEUDSDESDONNEES"******
print *
p r î nt *',
prînt *
print 10
do 100 i;I·,nod
readCS,.) k, txCk) ,ty(k) ,iresx(k), iresy(k) .iresrCk)
print 11- ,k, ts(k) ,tyCk),iresK(k), iresy(k),iresr(k)
cont inue100

c
c

'C
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c
c
c

LECTURE ET ECRITURE DES DONNEES DES ELEMENTS

print 1
print *, ****************************************~*'

print ., ••••• DONNEES DES ELEMENTS •••••••

print *, ******************************************'
print 12
do 103 1=l,nel
readIS,.) k,illk),i2(k) ,airelk),ain(k)
ccl ( k ) e d 5 q r t lIt x ( i 2 (k) ) - t xli 1 (k) ) ) •• 2 + 1 t Y ( i 2 (k) ) - t Y ( i 1 (k) ) ) •• 2)

103 continue
c

do 104 i=l,nel
p ri n t 13, i , j 1 ( i ) , j 2. (i ) 1 aire (i ) ,a i n ( i ) 1 cc 1 ( i )

104 continue
c

calI cmaKa(jl,j2,ndl,nel,nk,nl,nH,maKa,i.ad,ih)
nwk=maxa(nl+1)-1

c

c

pr int 1
print 11:

print 11:

'NOMBRE D' • EQUATIONS -----------------=. ,ni
'ESPACE REQUIS POUR GRK--------------=',nwk

read(S,*) nelc,nelu, ite,nnch,
do 199 ii=l,icc
do 2. i=l,nel
wli'=O.dO
ncc(i)=O.dO
paxli'=O.dO
p a a t r L'ï e L .
do S· i=1,3
fc(i,i,I'=O.dO

5 fcli,i,2)=0.dO
2. cont inue

do 3 ï=l,nl
3 cn(i)=O.dO

i i = 0
c
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**********************************1

**********************************.
*****'

=',nnch

NOEUDSAUXCHARGES*****

DE CHARGEMENT NO' ,ii
go to 130

NOMBRE DE NOEUDS CHARGES

pr int *
print 111

print *
print * CAS
iflnnch.eq.O)
print *.1
print 14
do 107 i=l,nnch
read(5,*) nZ,cn(nZ lllndl-Z),cn(nZ*ndl-l),cn(nZ*ndl)

print 15,n2,cn(n2*ndf-2),cn(n2*ndl-I),cnln2*ndl)
continue
continue

107·
130
c

108
1120

iflnelu.eq.O) go to 1120
p r int 1
print * CHARGE REPARTIE
print * NOMBRE D' 'ELEMENTS CHARGES UNIF
print * ELMT W '
do 108 i=l,nelu
readI5,*) n2,wln2)
print 16 ,n2,w(nZ)

c on t inue
continue

r.

=',nelu

c

1010

1020
1000·

. Il 30

iflnelc.eq.O) go to 1130
print 1
pr int *,' CHARGE CONCENTREE
print *,' NOMBRE D' 'ELEMENTS CHARGES CoNCENT =' ,nelc
do 1000 i=l,neIc
read(S,.) n â ç n c c r n â )

nclc:;;::ncc(n3)
print *,'NOMBRE DE CHARGES CONCENTREES = ,nck
if(nck.eq.O) go to 1000
do lOlO j=l,nck
read(5,*) n3,(fc(n3,j,k) ,k=I,2)
continue
print 17 .
do 1020 j=l,nck
pr·int 18,n3,lfc(n3,j,k) ,k=I,21
continue
continue

c
if(ite.eq.l) go to 198

c
c

c
CONFECTION DU VECT CHARGE GENERALE DE LA STRUCT

do 110 i=l,nel
cali pro P,( j 1 , j 2 , W , air e , a in, pa H , n k , t K,t Y l ,C ci, cs 1 5 n, j j 1 1 j j 2

+,wc,as"ci ,cl ,p,i)
calI adres's(jjl,jj2,ndl,nk,iad)
calI charg(fg'/~I ,g,as,nk,em,ci,cl,p,wc,Q,a,cs,sn,fc,flc,nclc,i)
do III k=l,nk
c n ï i a d t k ) )=cnl i a d f k ) )+·fg(k)

111 continue
'110 continue
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CALCUL DE LA. MATRICE DE ~IGIDITE GLOBALE ET ASSEMBLAGE
c
c
c
200 co n t lnue

do 119 1"=1,700
119 grk(i)=O.dO

do 1 12 i = l,ne 1
calI prop(jl,j2,w,aire,ain,pax,nk,tK,ty,cc.I,c.s,sn,jjl ljj2

+ , wc , as, ci, cl. P , ï)

calI adress(;;1,jj2,ndl,nk,iad)
calI r i gel ( a ma t 1 g,n k 1 as 1 em, ct , cl, P,C 5 ,sn, fil, f i 2 , f -1 3 1 f i 4')
calI assemb(iad,.ndl,nk,ama.t,grk,nwk,maxa,nx,nl)

112 continue
c

120

do 120 i=l.nod
if(iresK(i) .eq. 1)
if(iresy(i) .eq.l)
if ( ires r ( i ) . e q . 1 )
continue

grk(maKa(3*i-2»=grk(maKa(3*i-2»+I.d20
grk(maKa(3*i-I»=grk(maKa(3*i-l)l+l.d20
grk(maKa(3*i»=grk(maKa(3*i»+I.d20

c
calI tripld(grk,maxa,"nl,nwk,nx)

c
c
c

SOLUTION DES. EQUATIONS ET DEPLACEMENTS

do 118 i=l,nl
118 vc(i)~cn(i)

caIIsol(grk,vc,maxa,nl,nwk,nx)
if(jj.eq.Ol print 19
if(jj.gt.l) print 20
print * CAS DE CHARGEMENT NO', i i
if(jj.gt.O) print 23,jj
print 21
do 121 i=l.nod

121 print 22,i/vc(3*i~2),v·C.(3*i-l)"vc.(3*i)

c
c CALCUL DES EFFORTS INTERNES EN BOUT DE MEMBRURES
c.

****************************************'

****************************************'

. and .,(1. gto2» pr int 55

.and. (i .gt .2'»
****************************************'

*******,

*******'

INTERNES

INTERNESEFFORTS*******

. eq. 0) . and. t L: 9.t. 2»)
******* EFFORTS

.eq.O) .. and. (i.gt.2»
***********************************~****,

print 55
print *
prin t *
print *
if(jj.gt.O) print 23,jj
do 114 i=l,nel
if«mod(i,2).eq.0)
i f ( (mo d ( i , 2 ) . e q . 0 )

... print *
i f ( ( mo d ( i , 2 )

... print *,'
i f ( (mo d ( i , 2 1

+ p r Ln t *
print 24
calI pro p ( j 1 , ,i 2 , W ,. air e , a in, p a x , n k,t K,t. Y , Co Co 1 1 C. 5 1 5 n , j j 1 , j j 2

+,wc!as,ci,c.l,p/i)
cali adress(jjl,jj2,ndl,nk,iad)
calI rigel(amat;g,nk,asle~lc.i,c.l,p,cs/sn,fil ,fi2,fi3,fi4)
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C

C

C

CALCUL DES EFFORTS INTERNES DANS LE SYST GLOBAL

calI cha r 9 ( f 9 1 fI, 9 1 as, nt 1 em, ci, cl, p 1 wc 1 q 1 a , cs 1 5 nif c , fIc. , n c k , i )
do 116 k=l,nk
fr(k)=fgCk)
fg(k)=O.dO
do 117 ;=I,nk

117 fg(k)=fg(k)+amat(k,;)*vc(iad(;»
116 fg(k)=fg(k)-fI(k)
C

C

C

c

TRANSFORMATION DES EFFORTS INTERNES DE GLOB A LOC

fo(ll=fg(ll*cs+fg(2)*sn
fo(2)=-fg(I)*sn+fg(2)*cs
fo(31=fg(3)
fo(4)=fg(4)*cs+fg(51*sn
fo(5)=-fg(41*sn+fg(5)*cs
fo(6)=fg(6)
paK(i)=fo(11
print 30,i,(fo(;I,;=l,nk)

Knl=fo(11
H t 1=f 0 ( Z)
Hm1 = ë o t 3 )
calI forc(xnl,x~l,Hml,wc,fctcl,t)
pr int 1

114 continue
c
c
c

CALCUL DES REACTIONS

p r irit *,' CALCUL DES REACTIONS'
do 122 i e I v n o d .
if(iresH(i).eq.11 go to 144
go to 143

144 rH(i)=-vc(3*i-2)*I.d20
p r I n t 25,1,[8(1)

143 if(iresy(i) .eq.11 go to 146
go to 145

146 ry(il=-vc(3*i-II*I.d20
print 26,i,ry(il

145 if(iresr(il.eq.l) go to 147
go to 148

147 rz(i)=-vc(3*i)*I.d20
print 27.1,[z(1)

148 continue
122 continue
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c
c
c

ANALYSE NON-LINEAIRE :L'EFFET P-DELTA

if(ipd.eq.l) go to 199
amaK=paK(ll
do 'ZO'I i=l, nel
ap=dabs(paK(il)
amax=max(amax,ap>

201 c.ontinue
do ZOZ i=I,nel
ap=dabs(paK(i»
tep = ( ( a p - a ma H ) 1 a ma K )

e c f e d a b s Lt e p )
if(ecl,gt.4.d-l) go to Z03
eps=.004*dsqrt(em*ain(i)/paK(ill/ccl(il
ecZ=dabs«ap-paKI(i)l/paKI(i»
if(ecZ.gt,eps) go to Z04

ZO.3 paKI(il=paK(i)
ZOZ continue

go to Z05
204 continue

do ZIO i=l.nel
ZIO paKI(il=paK(i)

jj=jj+1
if(jj.gt.4) go to Z06
go to ZOO

Z05 print ZB,jj
go to Z07

Z06 print «,: LA STRUCTURE EST INSTABLE'
19B continue
207 continue
c
199. continue

'c

•
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1 forma·t c t s
55 format('I'
10 format(', tl0, 'NOEUDS' ,9K, 'COORD.X', t r x , 'COORD.Y' ,8K,

+'REST.X' ,3K, 'REST.Y' ,3K, 'RES.R')
11. format(l 1 15Hli5,2(7Hld12.4),3(5H/i5)~
12 forma t (' ',t 10, ' E LMTS' , t t 8 , 'NOEUD. 1 t 28, 'NOEUD.2 ' , t ~ 2,

+ ' AIR E ' , t 5 7 , ' 1NE RT I.E ; , t 7 2 , ' LONG UEUR' )
13 format(· ,3(5H,i5) ,3{5H,dI2.~»

1 ~ forma t ( , t 1 0, 'NOEUD' , t 26, 'FX' , t 5 0, 'FY' , t 6 9, 'MOMENT''>
15 format( ,SK,i5,3(10K,dlZ.~»

1 6 f C? rma t ( . 1 ,SB., i 5 , 7 K , d 1 2 . 4 )
17 (0 rma t ( , , t-t 0 , ' E LMTS' , t 20, ' CH. CT' , t 35, 'D 1 ST. G' )
1 8 for m,a t (' ',( 5 K , i 5 ) , 2 ( 5 K , dl 2 . ~ ) )
19 format(IIIIIIIIII" ,t~O,' ANALYSE LINEAIRE')
20 formatUIIIIIIIII" ,t~O,' ANALYSE NON - LINEAIRE :P-DELTA')
21 format(/' ',t30,' LES DEPLACEMENTS'II ',tlO,

+ 1 NOEUD' , t 2 4, 1 DX lit 40 , 'DY 1 • t 56, ' ROT 1 )

22.' format,(' ,5K,i5,3(5K,dI2.~»

23 format(' ,tl0, 'ITERATION' ,i2)
2~ fo'rmat(/' ,t22, 'EFFORTS EN BOUT DE MEMBRURES' ,II

+ t 1 0 , ' E LMT' , l.l2 3 , 1 NG' 1 t 4 0 , • VC' , t 5 7 , 1 MG' 1 t 7 4 liNO 1

+ t 9 1 , • VD 1 , t 108 , 1 MD,' )
25 format(' ,tlO, 'NOEUD' ,t15,i5,t25, 'RX g ,t30,dI2.~)

26 format(" ,tl0, 'NOEUD' ,t15,i5,t25, 'RY g' ,t30,dI2.~)
27 f 0 r'ma t (' ',t 10, 'NOEUD' , t 15, i 5, t 2 5, 'RM g' , t 3 0 dl 2 . ~ )
28 format'U Il,' ',tlO,' LA STRUCTURE EST STABLE AL" ITER', t~8, i2)
30 format(' ,5K,i5.,6(5K,dI2.~»

99 f o r ma t va ë )

c
close (uni tg5)
close t u n Lt e ë )

stop
end



54-
Z5 Mai lZ:00 1985 projet4Z8.f Page Il

subroutine rigel(amat,9,nk,as,em,ci,cl ,p,cs,sn,fil,fi2,fi3,fi4)

implicit real*8 Ca-h,o-z)
dimension amatC6,6)
do 1 i=1,6
do 1 j=1,6

1 amat<l,j)=O.dO
c

calI calfCem,g,ci,cl,p,as,fil,fi2,fi3,fi4)
c
c
c

CALCUL DES COEFFICIENTS DE RIGIDITE FLEXIONNELLE

ca =em*as/cI
al =em*ci*fil/cl
a2 =em*ci*fi2/ cl
a3 = em*ci*fi3/Ccl**2)
a4 = em*ci*fi4/Ccl**3)

= ca*(cs**Z)+a4*Csn**Z)
Cca-a4)*cs*sn

= ca.*Csn**Z)+a4*Ccs**Z)
= -a3*sn

a3*cs

dl
dZ =
d3
d4
d5 =

c

c
c
c

CALCUL DES COEFFICIENTS DE RIGIDITE

= al
al

= aZ

= dt
=-dl
= dl
= dZ
=-dZ
=-dZ
= dZ
= d3
=-d3
;. d3
= d4
=-d4
= d4
=-d4
= d5
=-d5
= d5
=-d5

a ma t ( 1 • 1 >
amat<4,1)
amat(4.4)
amat(Z,"I)
ama t ( 4 1 2 )
amat<5.1)
ama t CS • 4 )
amat<Z.Z)
amatCS,2)
amat<5.5>
ama t ( 3 1 1 )
amat(4,3)
amat(6,1)
ama t ( 6 , 4 )
amat(3,2)
amatC5,3)
ama t ( 6 1 2 )
ama t <6 • 5 )
amatC3,3)
amatC6,6) =
amatC6,3)

c
c
c

TRANSPOSITION DE AMAT

do Z k = 1 6
doZI.=k 6

·Z a ma t ( k • 1) = a ma t < 1 • k )
return
end

•
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55

s ub r o u t I n e- cmaxa(;l,j2,ndl,nel,nk,nl,nK,masa,iad,ih)
c

dimension jl<nk),jZ(nk),iad(nk) ,maxa(ns),ih(nl)
implicit real*8(a-h,o-z)

c
do 3 i=l.nl

3 ih<i)=O.dO
c
c
c

ADRESSES DES DEGRES DE LIBERTE LOCAUX

do 10 1e=I,nel
j4=j211e)
j3=jllk)
do 5 j=l.ndl
iadlj)=ndl*(j3-1)+j

5 iad('j+ndl)=ndl*(j4-I)+j
mi e ra d t t )
do 1 i=2.nk
iftladtl) .lt.ml) ml=lad(i)

1 c c n tLn u e
do 2 i=l.nk
ii=iadCi·)
i h t = i i -m i
1 f ( 1 h t . g t . i h Cil » i h Ci i ) = i h t

Z c o n t inue
10 continue

maxatl)=1
maxa.(2)=2
do 20 1=2,nl

20 maxa(i+l)=maxa(i)+ih(i)+l
return
end

c
5ubrout.ine assemb(iad,ndl,nk,ptk,grk,nwk,maxa,nH,nl)

c
dimension i a d t n k ) ,ptlc(nk,nk) ,grk:(nwk) ,maxa(na)
imptic,it real*8(a-h,o-z)

c
do 3~ 1:1, nie
i i i =i ad ( 1 )
do 25 j=l.nk
jjj:iadtj)
if ( j j'j 1 t . III) go ta 25
k=mas.a(jjj)+jjj-iii
grle(k)=grIeCk)+ptk(l,j)

25 cont inue
30 cont inue

return
end
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subroutine tripld (a,maHa,nn,nwk,nnm)

c
implicit real W8(a-h,o-z)

dimension a(nwk) ,maxa(nnm)

60

70

100

80
9 O.

•

110
120

1000
140

do 140 n=l,nn
kn=maxa(n)
kl=kn+l
ku==ma,.Ha (n+ 1)-1

kh=ku-kl
if(khl 110,90,50

50 k=n-kh
ic=O
klt=ku
do 80j=l,kh
ic=ic+l
k 1 t=kl t-l
ki=maHa(kl
nd=maHa(k+ll-ki-1
i f ( nd) 80, 8 O.·, 60
kk=min(ic,nd)
c=O.dO
do 70 1=I,kk
c e c-s a e k r s- I )-a(kl t+l)
aCkltl=aCkltl-c
k=k+l
k=n
b=O.dO
do 1·00 kk=kI,ku
k=k-l
ki=maHaCk)
c=aCkkl/aCki)
b=b+.c-aCkk)
aCkk)=c
aCknl=aC,knl-b
ifCaikn» 120,120,140
print 1000,n
stop
format(l ma t rt c e singuliere rangee',i5)
continue
return
end



Z 5 Ma i 1 Z : 00 1 985 prolet4i8.f Page 15

S1

c
subroutine solCa,v,maxa,nn,nwk.nnm)

RESOLUTION POUR LARGEUR DE BANDE VARIABLE

implicit real*8Ca-h.o-%)
dimension a cnwk ) ,maxa(nnm) ,v(nn)

c
c
c
c
c
c

c

a
v

:matrice decomposee
:vecteur chargement

do 180 n = nn
k 1 = ma x a ( n ) ... 1
ku =: maHa(n + 1)
kukl=ku-kl
if(kukl) 180, 160 160

160 k = n
c. = O.dO
do 170 kk = kl ku
k = k - 1

170 c = c ... a(kk) - v(k)
ven) = ven) - c-

180 continue
c
c
c

substitution a rebours

do ZOO n = nn
k = maHa(n)

ZOO ven) = ven) a ( k )

n = nn
do Z30 1 = Z nn
k 1 = maHa(n) ... 1
ku = maxa(n ... 1 )
kukl=ku-kl
if(kukl) Z30 ZIO Z 1 0

Z 1 0 k = n
do ZZO kk = k 1 ku
k = k - 1

ZZO v ( k ) = v ( k ) - a ( k k ) - ven)
Z30 n = n - 1

return
end
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s u ~ r 0 ut in e cha r 9 ( f 9 , fI, 9 , as 1 nk , em, Co i 1 cl, P 1 wc , q 1 a , CS, sn, f c 1 f Lc , ne k , i
imp'licit real*8(a-h,o-z)

dimension f1<nk),fg<nk),f1c(nk),fc<10,3,Z)
do 5 1=1,6
f1c(1)=0.dO
fi < 1 ) =0. dO
fg<l)=O.dO

5 c.ont inue
if<g.·ne.O) si=p/g/as
if.<g.eq.O) si=O.dO
a1f=c1*dsqrt<dabs(p)*(1.dO+si)/em/ci)

c
C,

C

C

c
c
c

CHARGE UNIFORME WC
EFFORTS TRANCHANTS ET NORMAUX POUR UNE CHARGE UNIF WC

f1(1)=0.dO
f1<Z'=(wc*c1)/Z.dO
f!(4)=0.dO
f1(5)=<wc*c1)/Z.dO

FORCE AXIALE NULLE

if<alf.gt.O.OOOI) go to 10
f1(3)=wc*<c1"*Z)/1Z.dO
f 1 ( 6·) = - f! ( 3 )
go to 40

FORCE AXIALE DE TRACTION

FORCE AXIALE DE COMPRESSION

c
c
c
10 if(p.1t.0.dO) go to ZO

c=-(wc*<c1/a1f)*"Z)*<1.dO+si)
f1(3)=c*(a1f/(Z.dO*dtanh<a1f/Z.dO)-1.dO»
f1(6)=-f1<3)
go to 40

c
c
c
ZO c=-(wc*(c1/a1f)**Z)*(I.dO+si)

f1(3)=c*(I.dO-a1f/(Z.dO*dtanh(a1f/Z.dO»)
f1(6)=-f!(3)

40 continue
c
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59

c

c
CHARGE CONCENTREE Q

q=O.dO
a=O.dO
do 50 1=I,ncle
q=fc(i,I.I)
a=fc.(i,j,2)
calI c.alfCem,g,c.-i,c.l,p,as,fil,fi2, fi3, (14)

c
c EFFORTS TRANCHANTS ET NORMAUX POUR UNE CHARGE CONCENTQ

flcC21=flcI21.lq*lcl-al/cll
fIc(5)=fIc(5).(q*a/cI)

c
c FORCE AXIALE NULLE

if(aIf.'gt.0.0002) go to 25
dl=(q*(cI-a)*(a**2-2.dO*a*cll)/16.dO*em*ci*cII
d2=q*a*(cI**2-a**21/C6.dO*em*ci*cII
go to 45

c
c . FORCE AXIALE DE TRACTION
25 if(p.It.O.dO) go to 35

dl=(q/dabs(pll*«cI-a)/cI-(dsinhlaIf*(cI-a)/cII)/ldsinh(alflll
d 2 = 1 q / da b s ( P ) ) * ( - a/ cl. ( d si nh ( a 1 f * a/ cl) ) i ( d s i nh 1 a 1 f ) ) )
go to 45

c
c FORCE AXIALE DE COMPRESSION
35 dl=-q/p*llcl-al/cI-(dsin(alf*(cl-al/cI)I/(dsin(aIf»)

d2=-q/p*l-a/cI.(dsin(aIf*a/cII)/(dsinlaIfl)1
c
c CALCUL, DES MOMENTS FLECHISSANTS POUR UNE CHARGE CONCENT Q
45 fIc(3)=ffc(3)-Cem*cil/cl*(dl*fil.d2*f.i2)

flc(6)=fIcI6)-lem*ci)/cI*(dl*fi2.d2*fill
50 continue
c
c CALCUL DES FORCES EQUIVALENTES EN BOUT DE MEMBRURE

fi ( 1 1 =0 . dO
f 1 ( 2 1 = fIl 2 1 • fIc ( 2 1
t r ca i e r r ca i s e i e ca i

fII41=O.dO
f 1 ( 5 1 = f 1 ( 5 ) • fIc ( 5 1
fI(61=fI(6).fIc(6)

c

c TRANSFORMATION DES FORCES EQUIVALENTES LOC DANS GLOB
fg(I)=fl(ll*cs-fl(21*sn
fg(21=fI(I)*sn.fI(21*cs
fg(3)=fI13)
fg(4)=fl(4)*cs-fI(5)*sn
fg (5 )=:fl (4) *sn.f 1 (5) *cs
f g ( 6 )= f 1 ( 6 )

return
end
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c
c
c

c
c
c

subrout"ine calf(em,g,c~,c.l,p,a5.•·fil·,fi2,fi3,fi4)
,implic.it real-S(a-h,o-z)

CALCUL DES DIFFERENTS COEFFICIENTS

iflg.ne.OI si=p/g/as
if(g.eq.OI si=O.dO
alf=cI*dsqrtldabs(p*ll.dO+sil/em/cill

FORCE AXIALE NULLE

if (alf.9t.0.0001) go to 30
if Ig.eq.O·) fi=O.dO
if (g.ne.OI fi=IZ*em*ci/(g*as*(cl**ZI)
fil = ( 4 . dO + f i'l 1 1 1 . dO + fil
fiZ=(Z.dO-fil/(l.dO+fil
fi 3 = 6 . dOl 1 1 . dO +.f i 1
fi4=IZ. dOl 1 1. dO+f i 1
return

FORCE AXIALE DE TRACTION

FORCE AXIALE DE COMPRESSION

c
c
c
30 if (p.lt.O.dOI go to 10

c = Z .:d 0 * ( 1 . dO +sil * ( 1 . dO - d cos h ( a 1 f ) ) + a 1 f * d s i nh ( a 1 f 1
fil=-alf*«I.dO+sil*dsinh(alfl-alf*dcosh(alfll/c
fiZ=-alf*(alf-(I.dO+sil*dsinhlalfll/c
fi3=-(alf**Z)*(I.dO-dcosh(alf»/c

fi4=«alf**31*dsinhlalf)l/ll.dO+sil/c
·re t ur n

c
c
c
10 d=Z.dO*(I.dO+sil*(I.dO-dcos(alfll-alf*dsin(alfl

fil=alf*«I+sil*dsin(alfl-alf*dcoslalf)l/d
fiZ=alf*(alf-ll+sil*dsin(alfl)/d
fi3=lalfl**Z*(I-dcos(alfll/d
f i 4 = c'a 1 f ) * * 3 * d sin ( a 1 f ) 1 ( 1 + si) 1 d
r e t ur n
end
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61.
...

'subroutine adress(j)l,jj2,ndI,nlc,iad)
c

dimension iad<nlc)
impli"c:ft real*8(.a-h,o-z)

c
do 2 j=l,ndi
iad(jl=ndI*(jjl-ll+j

2 iad(j+ndI)=ndI*(jj2-1l+j
return
end

c

5 U br 0 u t i ne pro p ( j 1 1 j 2 1 W , air e , a in, pa K , nie, t a , t Y 1 C. c 1 , C. 5 ,sn 1 j j 1 1 j j 2 ,
-swc , as 1 c. i , c l , p,i)

implic.it real*8(a-h,o-z)
d i me n 5 ion j 1 ( nie) , j 2 ( nie) 1 w ( nie) , air e ( nie) 1 a i n ( nie) , p a a ( nie) , c c 1 ( nie) ,

+tH(nk),ty(nk)
c

j j 1 = j 1 ( i )
j j 2 = j 2 ( i )
wc.=w( i )
a s e a i re ( i)

c.i=ain(i)
c Le c c Lt L)
p e p a a r i)
c 5= ( t H.( j 2 ( i ) ) - t H( j 1 ( il) ) 1 c 1
5 n e ( t Y( j 2 ( i l l - t Y( j 1 ( il) lie 1
return
end

Il
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subroutine fore (xnl,Kvl,xml,wi,fc,ali,lc)
c

impl~cit real*8(a-h,o-z)
dimension fc(lO,3,2>

c

print 56
pl=O.dO
p2=pl
p3=P2
KI=fc(k,1,21
K2=fc(k,2,21
K3=fc.(k,3.21
K=O.dO

c

do 20 1=1,11
c

if(K.gt.KI) go to la
go to 100

1.0 cont inue
c

ifIH.gt.~2.and.K2gt.KII g~ to II
pl=fclk.l,l)
go to 100

Il continue
c

ifIK.gt.K3and.K3.gt.K21 go to 12
p t e f e t k r r , Il
p2=fclk.2.1)
go t 0 1·0 a

c
12 pl=fclk.1,11

p2=fc(k.2,11
P 3= f c 1 k, 3 • 1 )

c
100 an=-Hnl

aV=-Kvl-pl-p2-p3-wi*H
am=-av~K-Kml-wi*K**2/2.dO-pl*Kl-p2*x2-p3*K~

print 53,K,an,av,am
x=x+.ldO*ali

53 formatC' ',SH,f7.2,3(5z,f12.3»
S6 format(llt2D, '**auH 10 eme de, portee**'

lIt 2 0 1 24 ( 1 * . ) lIt 1 0 ,'X 1 1 t,26 1 • Ni, t 43 1 1 V' 1 t 6 0 1 1 MI)

20 cont inue
return
end
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************.***-**************.********
DONNEES GENERALES _Ill •••••

********.*.*.*** •• **********************
NOMBRE D'ELEMENTS -----------------=
NOMNRE DE NOEUDS ------------------=
NOMBRE DE DEGRES DE LIBERTE---------=
MGOlüE: D' fI:A5T i Ci~E.,. 0 -- --- ---- - ---=
MODULE D'ELAST TRANSVERSAL------- c-=
NOMBRE DE NOEUDS RESTREINTS--------=

2
3

3
200000000,00000

0,

3

**.* •• ****.*******.*.*****.**.*********.
****** DONNEES DES NOEUDS ********
.**.** •• *.*.*.**.****.*** •• ***.** •• *.*.*

NOEUDS
!

2
3

GOORD,X
,0000d+00

0,6000d+0!
0,!!00d+02

COORD,Y
,0000d+00
,0000d+00
,0000d+00

REST,X
!
o
o

REST.Y
!

1
o

RES,R
1
o
!

*.** •• *.***.**** ••••• **.* •••• *** •• ** •• * •• *
***** DONNEES DES ELEMENTS *.** ••

ELMTS
!
2

NOEUD,!
!
2

NOEUD,2
2
3

AIRE
O.!OOOd+O!
O,lOOOd+O!

INERTIE
0,3600d-02
0,3600d-02

LONGUEUR
0.6000d+0!
O,SOOOd+O!

NOMBRE D'EQUATIONS -----------------= 9
ESPACE REQUIS POUR GRK--------------= 36

****~*****************************. !
••••• , CHARGES AUX NOEUDS •••••
**.***.* ••• **.** ••• * •••• *****.****

C"'S DE CHARGEMENT NO 1
NOMBRE DE NOEUDS CHARGES

NOEUD FX
2 .0000d+00

CHARGE REPARTIE
*.**.****** •• **** ••.

= 1
FY

-0.SOOOd+02
MOMENT

O. !SOOd+03

DIST.G
0.2000d+0!
O. 4000d+0!

NOMBRE D'ELEMENTS CHARGES UNIF
ELMT W
2 -0.3000d+02

CHARGE CONCENTREE
****.***.****.* •• *.*.*

NOMBRE D'ELEMENTS CHARGES CONCENT
,NOMBRE DE CHARGES CONCENTREES

ELMTS CH. CT
1 -0.3000d+03
1 -0.3000d+03

=

=
=

!
2
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******************************
**111:******* ANALYSE LINEAIRE *****111:***

******************************

CAS DE CHARGEMENT NO 1

LES DEPLACEMENTS
**********************

NOEUD
1
2
3

DX
.0000d+00
.0000d+00
.0000d+00

DY
-0.3577d-17
-0.4423d-17

0.1169d-03

ROT
-0.5154d'-17

0.4808d-03
-0.5577d-18

***********************************~****

**111:**** EFFORTS INTERNES *******

EFFORTS EN BOUT DE MEMBRURES
*********************************

ELMT
1

1

NG
.0000d+00

ND
.0000d+00

VG
0.3577d+03

VD
0.2423d+03

MG
0.5154d+03

MD
-0.1692d+03

**aUH 10 eme de portee**
************************

X N V M
.00 .000 -357.692 -515.385
.60 .000 -357.692 -300.769

1.20 .000 -357.692 -86.154
1.80 .000 -357.692 128.462
2.40· .000 -57.692 223.077
3.00 .000 -57.692 257.692
3.6·0 .000 -57.692 292 308
4.20 .000 242.308 266.923
4.80 .000 242.308 121.538
5.40 .000 242.308 -23.846
6 .00 .000 242.308 -169.231
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EFFORTS EN BOUT DE MEMBRURES
***************************-******

,.

ELMT
2

2

NG
.0000d+00

ND
.0000d+00

VG
0.1500d+03

VD
.0000d+00

MG
0:3192d+03

MD
0.5577d+02

**aUH 10 eme de portee**
***.********************

X N V M
.00 .000 -150.000 -319.231
.50 .000 -135.000 -247.981

1.00 .000 -120.000 -184.231
1.50 .000 -105.000 -127.981
2.00 .000 -90.000 -79.231
2.50 .000 -75.000 -37981
3.00 .000 -60.000 -4.231
3.50 .000 -45.000 2 Z 019
4.00 .000 -30.000 40.769
4.50 .000 -15.000 52.019
5 . 00 .000 . 000 55.769

CALCUL DES REACTIONS
**********.*************

NOEUD 1 RX ~ .0000d+00
NOEUD 1 RY ~ 0.3577d+03
NOEUD 1 RM ~ 0.5154d+03
NOEUD 2 RY ~ 0.4423d+03
NOEUD 3 RM ~ 0.5577d+02
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NOMBRE D'ELEMENTS -----------------=
NOMNRE DE NOEUDS ------------------=
NOMBRE DE DEGRES DE LIBERTE---------=
MODUt'E: D' ElA5-r;C.;TE "-~-------------=
MODULE D'ELAST TRANSVERSAL---------=
NOMBRE DE NOEUDS RESTREINTS--------=

2
3

3
200000000.00000

O.
2

NOEUDS
1

2
3

COORD.X
':OOOOd+OO

0.8000d+01
0.1800d+02

COORD.Y
.0000d+00

0.6000d+01
o .6000d+01

REST.X
1
o
1

REST.Y
1

o
1

RES.R
o
o
1

ELMTS
1

2

NOEUD. 1
1

2

NOEUD.2 AIRE
2 0.7500d-05
3 O. 7500d-05

INERTIE
0.SOOOd-06
0.1000d-05

LONGUEUR
0.1000d+02
0.IOOOd+02

NOMBRE D'EQUATIONS -----------------= 9
·ESPACE REQUIS POUR.GRK------------_-= 36

.111*** CHARGES AUX NOEUDS *****

CAS DE CHARGEMENT NO 1
NOMBRE DE NOEUDS CHARGES

NOEUD FX
Z .0000d+00

CHARGE CONCENTREE
*********************

= 1
FY

-0.1200d+02
MOMENT

.0000d+00

DIST.G
0.5000d+01

NOMBRE D'ELEMENTS CHARGES CONCENT
NOMBRE DE CHARGES CONCENTREES

ELMTS CH. CT
1 -01600d+02

=
=

1
1
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***************************
******* ANALYSE LINEAIRE *******

***************************
CAS.DE CHARGEMENT NO 1

LES DEPLACEMENTS

NOEUD
1
2
3

DX
-0.2571d-18

0·.2354d+00
0.3531d-18

**********************

DY
-0.2705d-18
-0.7228d+00
0.2249d-19

ROT
-0.7739d+00

0.3320d+00
-0.4605d-19
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'********************************~*******

EFFORTS INTERNES
****************************************

EFFORTS EN BOUT DE MEMBRURES
*******************************

"" .

ELMT
1

1

NG
0.3680d+02

NO
-0.3680d+02

VG
0.6212d+Ol

VD
0.9788d+Ol

MG
.0000d+00

MD
- 0 . 1 788 d + 0·2

**aUH la eme de portee**
************************

X N V M
.00 -36.799 -6.212 .000

1.00 -36.799 -6.212 6.212
2.00 -36.799 -6.212 12.423
3.00 -36.799 -6.212 18.635
4.00 -36.799 -6.212 24.847
5.00 -36.799 -6.Z12 31.058
6.00 -36.799 9.788 21.270
7.00 -36.799 9.788 11.482
8.00 -36'.799 9.788 1.694
9.00 -36.799 9.788 -8.095

10.00 -36.799 9.788' -17.883

EFFORTS EN BOUT DE MEMBRURES
*******************************

ELMT
2

2

NG
0.3531d+02

ND
-0.3531d+02

VG
0.ZZ49d+Ol

VD
-0.2249d+Ol

MG
0.1788d+OZ

MD
0.4605d+Ol

**aUH 10 eme de portee**
************************

X N V M
.00 -35.312 -2.249 -17.883

1.00 -35.312 -2.249 -15.634
2.00 -35.312 -2.249 -13.385
3.00 -35.312 -2,249 -11.137
4.00 -35.312 ::. Z .249 -8'.888
5.00 -35.312 -2.249 -6.639
6.00 -35.312 -2.249 -4.390
7.00 -35.312 -2.249 -2.141
8.00 -35.312 -2,249 .107
9.00 -35.312 -2.249 2.356

10.00 -35.312 -2.249 4.605
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CALCUL DES REACTIONS
NOEUD 1 RX = 0.Z57Id+OZ
NOEUD 1 RY = 0.Z705d+OZ
NOEUD 3 RX = -0.353Id+OZ
NOEUD 3 RY = -0.ZZ49d+01·
NOEUD 3 RH = 0.4605d+01
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*****.***********************************

-****** DONNEES GENERALES *****1t1t
****************************************

NOMBRE D'ELEMENTS -----------------=
NOMNRE DE NOEUDS ------------------=
NOMBRE DE DEGRES DE LIBERTE---------=
MO·D.'",'E.· 'O',=-IOLA'o'T"C',,,,,, " r r > : ••':".c::----=
MODULE D'ELAST TRANSVERSAL---------=
NOMBRE DE NOEUDS RESTREINTS--------=

3

4

3
70000000.000000

O.
2

****************************************

****** DONNEES DES NOEUDS ********
****************************************

NOEUDS COORD,X COORD.Y REST,X REST.Y RES.R
1 .0000d+00 .0000d+00 1 1 1
2 0.3000d+01 O. 4000d+0 1 0 0 0
3 0.9000d+01 0.5000d+01 0 0 0
4 0.1100d+02 O,IOOOd+Ol 1 1 0

******************************************
***** DONNEES DES ELEMENTS ******
******************************************

ELMTS
1

2
3

·NOEUD.I
1
2
3

NOEUD.2
2
3

4

AIRE
O. 2000d-0 1
O. 2000d-0 1
O. 2000d-0 1

INERTIE
0.3000d-02
0.3000d-0
0.3000d-02

LONGUEUR
0,5000d+01
0.6083d+01
O. 4472d+0 1

NOMBRE D'EOUATIONS -----------------= 12
ESPACE REOUIS POUR GRK--------------= 51

**********************************
••••• . CHARGES AUX NOEUDS *****
*******~**************************

CAS DE CHARGEMENT NO 1
NOMBRE DE NOEUDS CHARGES = 2

NOEUD FX FY MOMENT
2 ,0000d+00 -O . 1000d+03 .0000d+00
3 0.1000d+03 0 . 2000d+03 -0.1500d+03

CHARGE REPARTIE
*******************

NOMBRE D'ELEMENTS CHARGES UNIF
ELMT '"
1 -O,4800d+02

1
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~******************************

ANALYSE LINEAIRE
*******************************

CAS DE CHARGEMENT NO 1

LES DEPLACEMENTS
*************.************

NOEUD
1
2
3
4

DK
O.2808d-17
O.7368d-02
O.6410d-02
O.1119d-18

DY
-o.1171d-17
-O.5192d-02

O.3421d-02
O.7310d-18

ROT
-O.5429d-17
-O,1335d-03
-O.2685d-03
-O.2302d-02
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EFFORTS EN BOUT DE MEMBRURES
•• *****************************

, .
ElMT
i

NG
-0.748Id+02

ND
0.748Id+02

VG
0.2949d+03

VD
-0.5490d+02

MG
0.5429d+03

MD
0.3316d+03

**aUB 10 eme de portee**
***********************.

X N V M
,00 74.807 - 2 9 4 .,903 .~ 5 4 2 . 865
.50 74.807 -270.903 -401.413

1.00 74,807 -246.903 -271.962
1 50 74.807 -222.903 -154.511
2.00 74.807 -198 .. 903 -49.059
2.50 74.807 -174.903 44.392
3,00 74.807 -150.903 125.843
3 ..50 74.807 -126.903 195.294
4.00 74,807 -102.903 252.746
4.50 74 .. 807 -78.903 298,197
5.00 74.807 -54.903 331.648

EFFORTS EN BOUT DE MEMBRURES
*********************************

ElMT
2

2

NG
-0.1085d+03

ND
0.1085d+03

VG
-0,1106d+03

VD
0.1106d+03

MG
-0.331·6d+03

MD
-0.3410d+03

**aux 10 eme de porte~**

************************

\

x
.00
. 61

1 .22
1,82
2.43
3.04
3,.65
4.26
4.87 . '
5.47
6.08

N .

108.461
108.461
108,46"1
108.461
108,461

'108.461
1 08 . '4 6 1
108.461
108.461
108,461
108.461

V
110,577
110.577
110.577
110.577
110.577
110.577
t'10,577
110.577
110,577
110,577
110.577

M
331,648
264,387
197,125
129.863

62.602
-4.660

-71.922
-139.183
-206.445
-273.707
-340.968
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EFFORTS EN BOUT DE MEMBRURES
********************************

ELMT NG VG MG

3 -0 .6031d+02 0 .4210d+02 O. 1910d+03

ND VD MD
3 li .6031d+02 -0 .4210d+02 .0000d+00

**aUK 10 eme de portee**
••••••••••••••••••• ***.*

x
.00
.45
.89

1 . 34
1.19
2.24
2.68
3 . 13
3.58

·4.02
4 .41

N
60.313
60.313
60.313
60.313
60.313
60.313
60.313
60.313
60.313
60.313
60.313

V

-42.102
-42.102
-42.102
-42.102
-42.102
-42.102
-42.102
-42.102
-42.102
-42.102
-42.102

M

-190.968
-111.811
-152.115
-133.618
-114.581

-95.484
-16.381
-51.290
-38.194
-19.091

0.000

CALCUL
NOEUD
NOEUD
NOEUD
NOEUD
NOEUD

DES
1
1

1

4
4

REACTIONS
RX = -0.2808d+03
RY = 0.1111d+03
RM = 0.5429d+03
RX = -0.1119d+02
RY = -0.1310d+02

.'.

~
\

\
~
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