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KRAXRKRXRRRKRKAAN KRR AR KRR RPROCAAMME PROJETGZ8 XAk e Rk Rk XXX RANANRR
*%kx*kk* AUTEUR : THIERNO FALL Sem CIVIL Mle 428 wxkkwxx
xxxxxx* DIRECTEUR :Mo MOUSTAPHA NDIAYE PROF DE STRUCT*X*xwxx
"®xxkxxx*x TITRE : CHARPENTES BIDIMENSIONNELLES

KREKKRE CONCEPTION ASSISTEE PAR ORDINATEUR XXXXRK*%
*************ttt**tt!!*ttt***************************Ii*‘k*t*t*
*xxx*x*x CE LOGICIEL CONCEPTION EFFECTUE L''ANALYSE LINEAIRE,
xxxkxxwkx L['*ANALYSE NON LINEAIRE GEOMETRIQUE (effet P.delta)
*x%xxxx* ET SIMULE LE COMPORTEMENT DES POUTRES FROFONDES EU

*xxxxxx EGARD. AUX CONTRAINTES DE CISAILLEMENT LR RS S8
AKX R KRR R KRR R R KRR R R R AR AR AR AR AR AR R AR AR AR AR AR AR AR A RN AR RNk

NN oD DMPDDDODONDN

implicit real*8¢(a-h,o0-z)

character®*éd stdon
.dimensionvtxtlo),ty(lO),iresx(ld),iresy(lO),iresf(lO),jl(lD),
+32010) ,aire(10),ain¢10),ecn(30),w(10),amat(é,4),

+cc;(ld) ,Pax(s50),iad(é),ve(150),£f1¢(6),£g(é),grk(700), mana(51),
+ih(S0),ru(10),ryC10),rz(10),paxlC10),filc(é),€6c(10,3,2),f0(6)
+,nec{10)

pl’i'ﬂt *'l I E 2R REEEEEERE SRR ERRRRRRRRERRRRRRREEE N
print =, ! **FICHIER DE LECTURE DES DONNEES . *?? LA
print =,°' AR A AR AR AR AN A A A A AN AR AR AN RN R AR AR R
read 99 ,stdon
ocpen(unit=5,file=sstdon)
open(uniteé,file="'fichsa')
rewind{5S}
rewind (4

o .

c LECTURE ET ECRITURE DES DONNEES GENERALES

c .
print *, ' R R R R R R R T
print =*,° KRR XK K DONNEES GENERALES LA R R A
print *, ! R R R R R E R R R R R BN
read(3,*) nel, nod,ndl,em,g,nnr,ipd,icc .
print *, 'NOMBRE D' 'ELEMENTS ------ceeceraecaae-="' ,nel
print %, !NOMNRE DE NOEUDS --w---—wveeee—-—-————-="',nod
print =, '"NOMBRE DE DEGRES DE LIBERTE--------- =',ndl
print *, 'MODULE! D' 'EUASTICITE - vm=m=mm==m=n--=',em
print .*, '"MODULE D' 'ELAST TRANSVERSAL---------=',g"
print *, 'NOMBRE DE NOEUDS RESTREINTS--~------=', nnr
print 1
ni=ndl*nod
nk=2%*ndl1
ne=nl+1

c .

c LECTURE ET ECRITURE DES COORDONMEES DE NOEUDS
print *" t***ill*l******_**i‘ki*IIII*IIIIIIIII!II_**'
print =, ' kR kAR DONNEES DES NOEUDS ARERAR A AR
prj_nt _*" Yo e v e o ok v ol o ke ok o ok vl vie o ke T T T o v e v e sk v ok ok v e e e e R W ke ok o !

" primt 10

do 100 i=1-,nod

.Tead(5,%) k,tygi(k),ty(k),iresrg{k),iresy(k), itesr (k)

print 11- ,k,ts(k),ty(k),iresu(k),iresy(k),iresc(k)
100 continue .
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103

1014

LECTURE ET ECRITURE DES DONNEES DES ELEMENTS

print 1 . .

print », R R R R R R R E TR R R EEE R R R R A
print =, ' LR DONNEES DES ELEMENTS HRRKX XX
print = ' XXX XN XAN AKX AR KRR R AR R R A RN KRR AR AR A ARNNRR kR
print 12

do 103 i=1,nel

read(5,*) k,jl(k),j2(k),airtel{k),ain(k) )
cel(ki=dsqrt {{(tx(F2(k))-tx(F1l{k)IIOM24(ty(j2Ck))-ty(jl(k)))nx2)
continue .

do 104 i=1,nel
print 13,i,31¢i)>,j§2¢i),aire(i),ain(id,cel(i)
continue

call emaxa{jl,j2,ndl,nel . nk.,nl,nx,maga,iad,ih}
nwk=maual{ni+1)-1

print 1
print *, 'NOMBRE D' 'EQUATIONS ---------ooooo—- =',nl
print *, 'ESPACE REQUIS POUR GRK--------—---._-="',nwk

read(3,*) nelec,nelu,ite,nnch
do 199 ii=1,ice

do 2 i=1,nel

w(i»=0.d0

nce(i)>)=0.d0

" pax(i>=0.d0

pagl(id=1.

do 5 ji=1,3
fe(i,j,1)=0.d0
fe(i,j, 2)=0.d0
continue

do 3 i=1,nl1
en(i)=0.d0
ii=0

Ll
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130

108
1120

1010

10620
1000
1130

n

111
110
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print x,° R E R R R R R R A R R R R TR
print =, ' *xxxx CHARGES AUX NOEUDS *wxxxx!
print *,° TN AN AR R N ek R e kW R Rk R R R kR ek

print %,' CAS DE CHARGEMENT NO',ii

iftnnch.eq.0) go to 130

print «,° NOMBRE DE NOEUDS CHARGCES =',nnch
print 14 '

do 107 i=1,nnch

read(5,*) nZ2,en(n2*ndl-2),cn(n2*ndl-1),cni{(n2*ndl)
print 15,n2,cn(n2*ndl-2),cn{(n2*ndl-1),cn(n2*ndl)
continue

continue

if{nelu.eq.0) go to 1120

print 1

print =, ' CHARGE REPARTIE "
print *,' NOMBRE D''ELEMENTS CHARGES UNIF =',nelu
print *,° ELMT w !

do 108 i=1,nelu
read{(S,*) nZ,win2)
print 14 ,n2,w{(n2)
continue

continue

if{nelc.eq.0) go to 1130

print 1
print =» ! CHARGE CONCENTREE
print »,’ NOMBRE D''ELEMENTS CHARGES CONCENT =',nelc

do 1000 i=1,nelc

read(5,*) n3,ncclnld)
nck=ncc(nd)

print *, 'NOMBRE DE CHARGES CONCENTREES =',nck
if(nek.eq.0) go to 1000

do 1010 j=1,nck

read(5,*) nd,(fe(nd,ji,k),k=1,2)
continue

print 17

do 1020 j=1,nck

print 18,n3,(fc(n3,j. k), k=1,2)
continue '

continue

if(ite.eq.1) go to 198
CONFECTION DU VECT CHARGE GENERALE DE LA STRUCT

do 110 i=1,nel

call prop(jl,j2,w,aire,ain,paug,nk,tn, ty,ccl,es,5n,3j1,jij2
,we,as,ci.,el,p,i?

call adress(jii,3ii2,ndl,nk,iad)

call charg(fg,fl,g,as,nk,em,ci,cl,p,wec,q,a,cs,5n,.fc,fle,nek,i)d
do 111 k=1,nk

en(iad(k))=cn(iad(k))+fglk)

continue

continue
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c
c CALCUF DE LA MATRICE DE RIGIDITE GLOBALE ET ASSEMHLAGE
c

200 continue '

do 119 i=1,700
119 grk(i)>=0.4d0
do 112 i=1,nel .
call prop(jl,j2,w,aire,ain,pax,nk,tr,ty,cel,es,sn,jj1l,jjiz2
+,wc,as,ci,ecl,p.,i)
call adress{(jjl,ji2,ndl,nk,iad?}
call rigel(amat,g,nk,as,em,ci,cl,p,cs,sn,fil,£fi2,f1i3,£fi4)
_ call assemb(iad,ndl,nk,amat,grk,nwk,maxa,nx,nl)
112 continue

do 120 i=1,nod :
if(iresg(i).eq.1) grk(marga(3®i-2))=grk(marga(3®i-2))+1.d20
if(iresy(i).eq.1) grk{(maxa(3*i-1))=grk(mara(3¥%i-13))+1.d20
if{iresr{(i).eq.1?) grk(maga(3®i))=grk(maxa(3%®i))+1.d20

120 continue

c
call tripld(grk,maxa,nl,nwk,nx)

c ' .

c SDLUTIDN DES. EQUATIONS ET DEPLACEMENTS

c

do 118 i=1,n1
118 ve(idzen(i)
call sol{grk,vec ,maxa,nl,nwk,nx)
if(jij.eq.0) print 19
ife¢jij.gt. 1) print 20

print », CAS DE CHARGEMENT NO',i i .
if(iji.gt.0) print 23,33
print 21
do 121 i=1,nod

121 print 22,i,vc(3*172),fc(3*i-1)4vc(3*i)

c

c CALCUL DES EFFORTS INTERNES EN BOUT DE MEMBRURES

c.
print 5%
print *,°' XA A A AR A AR AT AN A ARNN AR AN AN AN RN K
print =* ' LR R EFFORTS INTERNES LA
print x,° e J % e Y d R K K N K e e M R W R W e e s e W e e e e R !

t1fC(jj.gt.0) print 23,33

do 1149 i=1,nel . .
if((mod(i,2) eq.0). and.{i.gt:2)) print 5535
if¢(mod¢i,2).eq.0).and. (i.gt.2))

+ print !,' o W Y o v o ve ok ok o Sk ok o ok de e o ok de vk o ok o vk ok ok de ok e e ve ok ok ok v v ok ok e o !
if({mod(i,2).eq.0).and.(i.gt.2))

+ print *=,' *xxxxaxx  EFFORTS INTERNES EEEE N
if((mod(i,2).eq.0).and.(i.gt.2)y .

+ print x,° LSS RS RS EE RS REEREEE R RE R
print 24 .

call prop(j1,j2,w.,aire,ain,pasx,nk,tx,ty,ccl,es,sn,ijijil,jj2
+,wc,as,ci,ecl,p,i? )

call adress(jjl,332.ndl,nk,iad>

call rigel(amat}g,nk,as,em,ci,cl,p,cs,sn,fil,fiZ.fiS,Ei4)
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CALCUL DES EFFORTS INTERNES DANS LE SYST GLOBAL

n

call charg(fg.,fl,g,as,nk,em,ci,cl,p,we,q,a,cs,s5n,fc,flec,nck,i)
do 116 k=1,nk
fl(k)=fgl(k)
fg(k)=0.d0
de 117 j=1,nk
117 fglk)=fg{k)+amat(k,jrxvc(iad(j))
114 fglk)=fgl(k)-£f1l(k)

[ o .

c TRANSFORMATION DES EFFORTS INTERNES DE GLOB A LOC
fo(l)=fg(1)*ecs+fg(2)*sn
fo(2)=-fg(1)*sn+fg(2)*cs
fo(3)=£fg(3)}
fo(d)=fg(qd)*cs+fg(S)i*sn
fo(S)=-fg(4)*sn+fg(5)*ecs
fo(b4)=£fg(4)
par(id=fo(l)
print 30,i,(fo(j),i=1,nk)

c
inl=£fo(1l)
gti=fo(2)
xml=£fo0(3)
call fore(xnl,xtl,rml ,we,fc,cl, i)
print 1

114 continue

c

c CALCUL DES REACTIONS

c
print =*, ! CALCUL DES REACTIONS'

do 122 i=1,nod.

if(iresx(i).eq.1) go to 144

go to 143

144 TE(i)=-vec(3%i-2)%1 d20

' print 25,i,rx(i)

143 if(iresy(i).eq.1) go to 144
go to 145

144 ry(ido-ve(3®i-1)%1 . d20
print 26,i,ry (i)

143 if(iresr(i).eq.1) go to 147
go to 148

147  rz(id=-vc(3%id)x1 d20
print 27,i,rz{i)

148 continue

122 continue
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n

201

203
202

204

2095
206
198
207

199,

ANALYSE NON-LINEAIRE

iftipd.eq.1) go to 199
amax;pax(l)

do 201 i=1,nel
ap=dabs(pax(i))
amax=max{amax,ap)
continue

do 202 i=1,nel
ap=dabs(pax(i))
tep=((ap-amax)/amax)
ecl=dabs(tep)

:L'EFFET P-DELTA

if(ecl.gt.4.d-1) go to 203
eps=.004%dsqrt(em*ain(i)/pag(iY)/cecl(i)
ec2=dabs((ap-paxl(i))/paxl{i))
if{ec2.gt . eps) go to 204

paxl(id=pax(i)
continue

go to 203%
continue

do 210 i=1,nel
parl(id=pax(i)
ji=ii+l
i£¢jji.gt.4) go to 204
go to 200
print 28,733

go to 207

print *, ° LA STRUCTURE EST

continue
continue

continue

INSTABLE'
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1
R
10

11°

12

13
14
15
16
17

.18

19
20
21

22

23
24

A
zé

27

28
30
99

format (/)
format('1')

format(' ',t10, 'NOEUDS',9x,'COORD.X',11x, 'COORD.Y',8x,
+'REST.X',3x, 'REST.Y"',3x, 'RES_R")

format(' *,3x,1i3,2(7x.,d12.4),3(3g,1i9))

format¢(* ',t10,'ELMTS',t18,'NOEUD.1"',t28,"'NOEUD.2"',t42,
+'AIRE'.tS7,'INEHTIE‘,t72,'LDNGUEUH')

formatd(' ',3(5g,i%),3(5z,d12.4))

format (' ',t10,'NOEUD',tZé,'FX‘,tSO,'FY',té?,'MOMENT')

format(' ',5x,15,3(10%,d12.4))
‘"format(' "' ,5%2,i5,7x,d12.4)

format¢' ',t10,*'ELMTS'.,t20,'CH.CT',t35,'DIST.G")

format(' Y, (9xr,15),2¢58,d12.4))

format(/ /777 7fft11 ' ,t40,' ANALYSE LINEAIRE')

format(//7f/77F4i1" ',t40,' ANALYSE NON - LINEAIRE :P-DELTA')

format(/' ',t30,"' LES DEPLACEMENTS'//' ',t1l0,
+'NOEUD' ,t24,'DX"',t40,'DY"' ,tS56, 'ROT"') )

format(' ',5%,i5,3(5%,d12.4))

format(' *',t10,'ITERATION',i2)}

format(s' ',t22,'EFFORTS EN BOUT DE MEMBRURES',//' ',

+t1[).‘7::[.l"l'[",i__i_ZZ!,'NG',.tflﬂ."\!(';',t‘.":':‘.."f‘i(:'.‘,'t?"-l,.'N_D'I
+t%1,'VvD',t108, "MD"

format¢(' ‘,t10, 'NOEUD',t15,i5,t25, 'RX =',t30,d12.4)

format¢(' ',t10, 'NOEUD',t15,i5,t25, 'RY =',t30,d12.4>
format(' ',t10,'NOEUD',t15,i5,t25,'RM =',t30 d12.4)
format(///,' *,t10,'LA STRUCTURE EST STABLE A L''ITER'
format(' *,9%,i%,6C3x,d12.4))

{ormat(aé)

close (unit=%)

"close (unit=6)

[

stop
end

,t48,i2)
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subroutine rigel{(amat,g,nk,as,em,ci,cl,p,cs,sn,fil, fi2,fi3,€£i4)

c
implicit real*8 (a-h,oc-z)
dimension amat(é,é6)
do 1 i=1,6"

. do 1 j=1,6

1 amat(i,j)=0.d0

c .
call calffem,g,ci,cl,p,as,fil,fi2,£fi3,fid)

c

c CALCUL DES COEFFICIENTS DE RIGIDITE FLEXIONMELLE

c
ca =em*as/cl
al =zem*ci*fil/el
a2 =zem¥*ci*fi2/ cl
a3 = em¥eci®*fid/(clnn2)
aqd = em¥*ci*fiq/(ci®xx])

c
dl = caX(es*¥*2)4+agdx(snkr)
d2 = (ca-aq)*cs*sn
d3 = ca*(sn¥x2)+3qd*(cshr2)
dd = -aldxsn
ds = ad*xcs

c

c CALCUL DES COEFFICIENTS DE RIGIDITE

c
amat(i,1) = di
amat(4,1) =-di
amat(d4.,4) = di
amat(2,1) = d2
amat(q4,2) =-d2
amat{(%,1) =-d2
amat{%,4) = d2
amat(2,2) = d3
amat(%,2) =-d3
amat{(5,5) = d3
amat(3,1) = di4
amat(4,3) =~d4g
amat{(é6,1) = d4
amati(é,q4) =-d4
amat(3d,2) = d5
amat{5,3) =-d%
amat(é,2) = d5
amat(s,%) =-ds
amat(3d,3) = ail
amat{(é,6) = al
amat(é,3) = a2

c

c TRANSPOSITION DE AMAT

c
do 2 kK =1, &
do 2 1. = kK , &

2 amat(k,1) = amat(l,k)

return
end
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subroutine'cmaxa(jl,jz,ndl,nel,nk,nl,nx,maaa,iad.ih).

dimension ji(nk),j2(nk),iad{(nk) maxa{(ng),ih(ni)
implicit real*8(a-h,o0-2z)

do 3 i=1,n1
ih(id)=0.d0

ADRESSES DES DEGRES DE LIBERTE LOCAUX

N N N

do 10 k=1,nel
j4=32(k)
i3d=3i1¢k)
do 5 i=1,ndl
iad(id=ndl*(j3-1)+]
5 iadCi+ndl)=nd1i*(jq4-1)+]
nmi=iad{(1)
do 1 i=2,nk
ifliad(i). 1t . mi) mi=iad(i)
1 continue
de 2 i=1,nk
ii=iad(i)
iht=ii-mi
itf(iht. gt ih(ii)) ih(ii)=iht
) continue
10 continue
maxa(l)=1
maraizl=2
do 20 i=2,n1l

20 maxal(i+1)d=maxa(idl+ih(i)+1
return
end
c
subroutine assemb(iad,ndl,nk.ptk,grk,nwk,maxa,ng,nl)
c ) )
dimension iad(nk),ptki(nk,nk),grk{(nwk) maxai{nz)}
implic}t real*8(a-h,o0-2)
c
do 30 I=1,nk
jii=iad(l)
do 295 j=1,nk
jjj=1ad{i)
ifCjj3 It . iii) go to 295
k=marga(jjjdl+jij-iii '
grk(k)=grktki+ptkcl,j)
23 continue
3o continue

return
end
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subroutine tripld {(a,maxa,nn,nwk,nnm)

implicit real*B8{(a-h,o0-z}
dimension a(nwk),marxa{(nnm)

do 140 n=1,nn
kn=maxa(n)
kl=kn+l
ku=maxal(n+1)-1
kh=ku-kI
if{kh) 110,90,50
k=n-kh

ic=0

klt=ku

do 80 i=1.,kh
ic=ic+1 '
klt=klt-1
kizmaxa(k)

" ndcmaxalk+1)-ki-1

60

70

80
90.

100

110
120

1000
140

if{nd) 80,8060
kk=min(ic,nd)

c=0.4d0

do 70 l=1,kk
czc+al(kisld®alklt+l) .
alklt)=a(klt)y-¢

k=k+1

k=n

b=0.do0

do 100 kk=kl,ku
k=k-1

kizmagal(k)
c=a{kk)/a(ki)
b=b+cral(kk)

alkkl=c )
a(kn)=a(kn)-b
ifCal(kn)) 120,120,140
print 1000.,n

stop

format(' matrice singuliere

continue
teturn
end

rangee' ,i5)
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subroutine sol{(a,v,maxa,nn,nwk,nnm?}

RESOLUTION POUR LARGEUR DE BANDE VARIABLE

a :matrice decomposee
v . :vecteur chargement

implicit real*8(a-h,o0-2)}
dimension a{(nwk) ,maxa(nnm),v(nn)

do 180 n = 1 , nn

kl = maxa(n) + 1|

ku = maga(n + 1% - 1
kukl=ku-kl

ifC(kukl) 180, 160 , 140

k = n

c. = 0.40

do 170 kk = k1 , ku
k = k - 1

c = ¢ + alkk) * v(k)
vin) = vin) - ¢

continue
substitution a rebours

do 200 n =1 , nn

k = marga(n?

vin) = vi(n) [/ a(k)

n = 1nn

do 230 1 = 2 , nn

kl = marka(n) + 1

ku = maxal(n + 1) - 1

kukl=ku-kl
if(kukl) 230 , 210 , 210

k = n

do 220 kk = kl . ku

k = k-1

vik) = v(k) - a(kk) ®* v(n)
n=n -1

return

end

5t
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subroutine charg(fg,fl,g,as,nk,em,ci,cl,p,we,q,3,e5,s5n,fe,fle,nek,i
implicit real*B(a-h,o-12)

dimension fi(nk),fg(nk),flc(nk),fc(lo,a,Z)
do 5 1=1,6
fle(l1)=0.d0
f£1¢(1)=0.d0
fg(l1)=0.d0
continue
if{g.ne.0) si=pl/glas
if(g.eq.0)} si=0.4d0
alf=cl*dsqrt(dabsip)*(1.d0+sid/emici)
CHARGE UNIFORME WwC
EFFORTS TRANCHANTS ET NORMAUX POUR UNE CHARGE UNIF WC

f1¢1)=0.d0
fl1(2)=(wcxcl)/2.d0
f1(4)=0.d0
fl(5)={weX*ecl)/2.d0

FORCE AXIALE NULLE

if¢alf.qt.0.0001) go to 10
fl(3)=wec*{cl**2)/12.d0
£1C6r=-£1(3)

go to 40

FORCE AXIALE DE TRACTION

if¢(p.1t.0.d0? go to 20
e=-(wex{cl/alf)**2)*%(1 dO+s1i)
fl{(3)=e*(alf/(2 . dO*dtanh{(alf/2.d0)-1.d0))>
f1(4)==-£1¢3)

go to 40

FORCE AXIALE DE COMPRESSION

c=-(weX(el/alfd)*%x2)%(1 d0+5i)}

fl¢3)=cx(1 dO=-alf/(2.dOxdtanh¢(alf/2.d0)))
fl¢ér==£1C3>

continue

%
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1CHARGE CONCENTREE Q

q=0.d0

a=0.d0

do 50 ji=1,neck

g=fecti,i,1}

a=fc(i,j,2?

call calf(em,g,ci,cl,p,as,fil,fi12,€£i3,1i4)

EFFORTS TRANCHANTS ET NORMAUX POUR UNE CHARGE CONCENT Q
flc(2)=fle(23+{g*{cl-a)lfcl) '
flc(S)=flc(S)Y+(qralfcl)

FORCE AXIALE NULLE
if¢alf.gt.0.0002) go to 25
dis(q®(cl-ad*Ca*w2-2 d0%arcl)) /(4. dO*emrci*cl)
d2=qra*(cl®xx2_a%x%x2)/ (6 dO*em*ci®xecl)
go to 45

FORCE AXIALE DE TRACTION
if(p.1t.0.d0) go to 35
di=(q/dabs(p))®((cl-a)l/el-(dsinh(alf*(ecl-a)/cl))/(dsinh(alf)))
d2=(q/dabs(p))®(-a/cl+(dsinh(alfxafcl))/(dsinh(alf)))
go teo 45

FORCE AXIALE DE COMFRESSION
dl=-g/p*((ecl-a)/ecl-(dsin(alf*(cl-a)/ecll))/(dsin(alf)))
d2=-q/p*(-a/fcl+(dsintalf*asecl))/i(dsin(alf)?) -

CALCUL DES MOMENTS FLECHISSANTS POUR UNE CHARGE CONCENT Q
fle(3)=flec(3)-(em*ci)/cl*(d1*fil+dZ*fi2)
fle(édi=fle(éd)-(em*ci)fcl®x(dl*fiZ+d2*fil)
continue

CALCUL DES FORCES EQUIVALENTES EN BOUT DE MEMBRURE
£1¢(1)=0.d0
£1€2)=£1(2)+f1c(2)
fF1(3)=f1¢(3)+flec(3)
£1¢4)=0.d0 -
£1(5)=f1(S)+fle(S)
£1(8)=Ff1(é6)4+flc(é)

TRANSFORMATION DES FORCES EQUIVALENTES LOC DANS GLOB
fg(1)=fl(1)*%cs—fl(2)*sn |
fgi2)=fl(1)*sn+fl(2)*esg
fg(3)=£1¢3)
fg(d)=f1¢4)*cs-£f1(5)*sn
fg(5)=f1(4)*sn+f1(S)*cs
fgisr=£1¢é6)
return
end

59
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c

c .
subroutine calf({em,g.,ci,cl,p,as,.fil £fi2,£fi3,£i4)
implicit real*8(a-h,o-%) )

c

c CALCUL DES DIFFERENTS COEFFICIENTS

c
if(g.ne.0) si=pliglas
if{g.eq.0) s5i=0.d0
alfoel*dsqrt(dabs(p*(l . d0+si)/em/ci))

c

c FORCE . AXIALE NULLE

c
if Calf.gt.0.0001) go to 30
if (g.eq.0) fi=0.d0
if {g.ne.0) fi=12%em*ci/(gras*(clnn2))
f£i1=(4.d0+£i)/¢1 . dO+£f1i)
fi2=(2.d0-£i)/ (1. d0O+£fi)
£fi3=6.d0/ (1 .dO+f1i)
f£i4=12 . d0/(1.d0+f1i)
return

c

c FORCE AXIALE DE TRACTION

c 1

30 if (p.1t.0.d0) go to 10 )
e=2 ..d0*(1.d0+5id%(1 . dO0O~deosht(alf))+alfrdsinh(alf)
fils—alf®((]l dO0+si)*dsinh(alf)-alfxdcosh(alf))/e
fiZz=-alf*(alf-(1.d0+si)*dsinh(alfl))/e
fid=-(alfwx2)%(] dO-dcosh(alf))/ec

fiq=((alf*x3)ndsinh(¢alf)) /(L dO+si)/e

Teturn '

c

c FORCE AXIALE DE COMPRESSION

c

10 d=2 ..d0*(1 dO0+si)I*(1 . d0-decos{alf))-alf*xdsin(alf)

fit=alf*((l+sid*dsin(alf)-alfxdecos(alf))/d
fi2=alf®x(alf-(l+sid)xdsinalf))/d
fid=(alf)xx2x(1_deostalf))/d
fid=Calf)mwi3dnxdsin{alefd)/(Ll+si/d

return

end
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"subroutine adress(jjl1,3j2,ndl,nk,iad)

dimensjoﬁ iadink)
implicit real*8Ca-h,o0-32)

do 2 3i=1,ndl
tad(j)=ndI®(jijl-1)+7]

2 jad(j+ndl)=ndI*(FjiZ-1)+7
return

end

subroutine prop(jl,j2,w,aire,ain,pau,nk,trn,ty,cel,cs,sn,3il,ji2,
+we,as,ci,cl,p,1)

implicit real*8(a-h,o~-z}

dimension j1(nk),3j2(nk),w(nk),aire(nk),ain(nk),par(nk),celink),
+tad(nk), tyink)

Fil=31C1)

1i2=32C1)

we=wii)

as=aire(i)

ci=z=ain(i)

cl=cel (i)

p=paxi(i)
cs=(tx(j2CiX)-tx(31C¢1)))/cl
sna(ty(j2C(1))-ty(il(idddr/el
return

end
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100

33
54

20

subroutine forc (xnl,xvl,zml ,wi,fc,ali,k)

implicit real*8{a-h,o0-2)
dimension fc(10,3,2}

print 54
pl=0.d0
p2=pl

p3=FP2
al=fc(k,1,2)
22=fc(k,2,2)
#3=fecl(k,3,2)
x=0.d0

do 20 i=1,11

if(x.gt.uxl) go to 10
go to 100
continue

if(r.gt.x2.and.x2.gt.x1) go to 11
pl=felk,1,1)

go to 100

continue

if(x.gt.23.and.u23.gt.u2) go to 12
pl=fe(k,1,1)

p2=fec(k,2,1}

go to 100

pl=fcik,1,1)
p2=fc(k,2,1)
p3=fe(k,3,1)

ans-unl

av=—uvi—p1—p2—p3-wi*x
am=-avXu-uml-wixx**2/2 d0-pl*xl-p2*Xx2-p3*x3
print $3,x,an,av.am

x=u+.1d0®ali

format¢' ' ,5=n,£f7.2,3¢(Sxu,£f12.3))
format(//t20, '**aun 10 eme de porteexx’
1/7¢20,24C'**y//t10," X' ,t26, "'N',t43,'V',té0,"'M*)
continue

return

end
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R A % ok vk o sk vk vk Yook vk vk ok W vk ok ok vk ok ok sk o o o o o o ok W o ok o ok ok o

AKXRKAK DONNEES GENERALES K RK KKK K
oo ok % vk %k ok ok v vk sk v ok ok sk ok ok vk ok ot vk ok vk ok o o ok o ok ok T oK o ok ok ok o

NOMBRE D'ELEMENTS ---ccoomme—mme—moo = 2

NOMNRE DE NOEUDS --v------——eeeece= 3

NOMBRE DE DEGRES DE LIBERTE--------- = 3 )

MCAOLLE D' ELASTICITE s e e = 200000000.00000

MODULE D'ELAST TRANSVERSAL----nc---—-= 0.

NOMBRE DE NOEUDS RESTREINTS-~----—- = 3

LB A SRR RELEERRRRRSRRRRRRRRRlR il ltll ]

Ik K KW DONNEES DES NOEUDS LR
A A AR A A A A AR R AN R A AR AN AR RN E RN AR RK

NOEUDS COORD . X COORD .Y REST . X REST .Y RES . R
2 1 : .00004+00 .0000d+00 1 . -1 1

2 0.6000d+01 .0000d+00 0 1 ’

3 0.1100d+02 .0000d+00 0 0 1

AEAEAAAAAAARE AR AR R R A AR AR R RN ERw

Ll DONNEES DES ELEMENTS KKK

EAE KRR R KRR AR KR AKX AN AR AR KRR RN R KRR R R XK KK

ELMTS NOEUD . & NOEUD . 2 AIRE INERTIE - LONGUEUR

1 1 2 0.1000d+01¢ - 0.3600d-02 0.64000d+01

2 2z 3 0.1000d+01 0.3600d-02 0.5000d+01
NOMBRE D'EQUATIONS ~------emmmmmmemnz ¥

ESPACE REQUIS POUR GRK-~-----——~-===- = 36

*gt?i***tQ***t*t**tt*****tt***t***
*kxxx . CHARGES AUX NOEUDS *x*x*x
Ve ok v v ok e e Yo o vt e e e ot o o ok vk vk dk gk vk vk vk ok ok e gk ok ok ok ok %
CAS DE CHARGEMENT NO 1 ,
NOMBERE DE NOEUDS CHARCES = 1

NOEUD’ FX FY MOMENT
2 .0000d+00 -0.5000d+02 0.1500d+03

CHARGE REPARTIE
t*****tt*****t**t*(

NOMBRE D'ELEMENTS CHARGES UNIF = 1
ELMT W
2 -0.3000d+02

CHARGE CONCENTREE
REKARRARRRRR AR R KAk kK,

NOMERE D'ELEMENTS CHARGES CONCENT

|
—

-NOMERE DE CHARGES CONCENTREES = 2
ELMTS CH.CT _ DIST.G
1 -0.3000d+03 | 0.2000d+01

1. -0.3000d+03 0.4000d+01
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L2 SRR 2R SRS

fichsa Page 2

I AR AREERERRRRREEERRARRERREEES]

LINEAIRE KAk kR Rk K
IR EESEEREREREREEERERERERRRRRREE,

ANALYS

E

CAS DE CHARGEMENT NO 1

O U B W W re

NOEUD
1
2
3

DX
.0000d+0
.0000d+0
.0000d+0

0
0
0

LES DEPLACEMENTS
RARRARRRE AR KRR ARk R AR

DY

-0.3577d-17
-0.4423d-17
0.1146%9d-03

LA RS ASRRERARSERERERRERAERREERERERRER R RN

EFFORTS
MASEEEREEE R ERERRRRR SRR RRR SRR R R ER R RS

KEXRK RN

ELMT

.00
.60
.20
.80
.40
.00
.60
.20
.80
.40
.00

INTERNES

KRR AR K

EFFORTS EN BOUT DE MEMBRURES
etk gk ok de d d de vk sk ki ok kg R ok kv Kk kR ok Kk k ok X

NG
.0000d+0

ND
.0000d+0

0

0

VG

0.3577d+03

vD

0.2423d+03

*%aux 10 eme de porteex*
P v ve e v e v ok ok vk T v e v e R e e vk ok

N

.000
.000
.000
.000
.000
.000
_000
.000
000
.000
., 000

v

-357.
-357.
. 692
692
-57.
-97.
-37.
242.
242 .
.308
242.

-3%7
-357

242

692
692

692
6912
692
aos
Jos

jos

-ROT

-0.5154d=-17
0.4808d-03

-0.5577d-1

MG

0.5154d+03

MD

-0.14692d+03

-315.
-300.

-86.

128.
223
257.
292
2646
121
-23.
-1469

38s
769
1514
4462

.077

692

.308
.923
.538

844

. 231
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EFFORTS EN BOUT DE MEMBRURES
X R R R R R R R R R R R R RS Y

fichsa Page 3

3

0

000

.000
.000

000

.000

ooo
000
000

.000

coo

.000

ELMT NG Ve

2 .0000d+00 0.1500d+0
ND VD
2 .0000d+00 .0000d+0
*%aurg 10 eme de portee¥¥
W v Yo vt v de oo % ok e e o % ok okt ok o ok Kk %k % %

X N v
.00 .000 -150.
.50 .000 -135
1.00 .000 -120
1.50 .000 -105.
2.00 .000 -90
2.50 .000 -75.
3.00 .000 -40.
3.50 .000 -45.
4.00 .000 -30
4.50 .000 -15.
5.00 .000

CALCUL DES REACTIONS

WM W W W W % W ok M 9 o o o o o Ok W

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

MG

0.3192d+03

MD

0.5577d+012

-319.
-247
-184.

-127,
. 231
-37.

~79

-9.
22
40
32
55

2131

.981

231
981

981
231

.0179
L7649
019
.769
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XX XA XA KT XX RARNKIA AR AR AR AN AR AR AR AR KRR

*RK KN N DONNEES GENERALES EEXRKKRR,
I B3R AR R EREEREEERE R R R R R AR R R EEREEEEE R

NOMBRE D'ELEMENTS —c-ee——mmee e = 2

NOMNRE DE NOEUDS -=-eeec--—mcememeeez 3

NOMBRE DE DEGRES DE LIBERTE----=---- = 3

MODULE D' ELASTICITE s -=mmmmcmmmmm = 200000000.00000

MODULE D'ELAST TRANSVERSAL-w-w-—-—-—-= 0.

NOMBRE DE NOEUDS RESTREINTS-~=ce-w-= 2

**!!*****************tt!**t*i*tti**i***i

LA AR R DONNEES DES NOEUDS LER AR
KRR KRR R R RN R R KRR Rk KA A RN RN AR R R A R R KK

NOEUDS COORD.X COORD. Y REST.X REST . Y
1 10000d+00 .0000d+00 1 1
2 0.8000d+01 0.64000d+01 ) 0 0
3 0.18004d+02 0.6000d+401 1 1

IS SRR RERERRE AR SRR SRRl SRRl ER Rl R R B B SN

KKK DONNEES DES ELEMENTS  kxk kR

W odr v W W W % T o o o o N I A o ok o v o v ok ok e ok e ot v T ok o ot ok ok e o

ELMTS NOEUD. 1 NOEUD. 2 AIRE INERTIE

1 1 : 2 0.7500d-05 0.5000d-0¢%

2 ) 3 0.75004-0%5 0.1000d-05
NOMBRE D'EQUATIONS —ccemeeeeomz 9

ESPACE REQUIS POUR GRKw-m-—-—--—-—--= 3§

LA S ENES SRR RRERERRR RS RRRRSERE N

®*axkx CHARGES AUX NOEUDS *®w#¥x%
MAAR MK RR AR KN R R KRR KRR AR R AR AN RR R AR R

CAS DE CHARGEMENT NO 1

NOMBRE DE NOEUDS CHARGES = 1
NOEUD FX ' FY MOMENT
2 - .0000d+00 -0.12004+02 .0000d+00

CHARGE CONCENTREE
REXRXRARANRNRR KRN KRR Kk *

NOMERE D'ELEMENTS CHARGES CONCENT = 1
" NOMBRE DE CHARGES CONCENTREES = 1
ELMTS CH.CT DIST.G

1 -0.1400d+02 0.3000d+01

'69

RES.

- O o X

LONGUEUR
G.1000d+02
0.1000d+02
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(3232838320282 RRRRER R RSN

RRkkaan ANALYSE LINEATRE  #axxixuw
AXKAAAA A AN A AR AR AR Rk kR ARk %

CAS. DE CHARGEMENT NO 1

LES DEPLACEMENTS
REARARKAAR AR N AR RN K ® N

NOEUD DX DY ROT
1 -0.2571d-18 -0.2705d~18 -0.7739d+00
2 0-.23544d+00 . —-0.7228d+00 0.3320d+00

3 0.3531d-18 0.2249d4-17° -0.4605d-17°
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—

—

0 v im0 b Wk =

(=20 IR I N L S

"W vk vk ook ok ol ol ol ol ol ol ol ok O ok ok ok ok ok o v ok T T g o g o o o o

R KR KK EFFORTS INTERNES L RRKE KKK
o o e B % U U Y % U g R i K g i g e e gk Sk e ek R Rk ok Rk

EFFORTS EN BOUT DE MEMBRURES
Rk R R R R R A R R R Rk Wk ok kKK K Kk

ELMT NG VG
1 0.3680d+02 0.6212d+01
ND VD
1 -0.3680d+02 0.9788d+01 -0.

**ayk 10 eme de portee*x
% % % v % % de % oo ok v ok e o gk ok e e gk ok ok

X N v
.00 ~36.799 -6.2112
.00 -36.799 -6.212
.00 -34.79°9 -6.212
.00 -36.799 -6.212
.00 -36.799 -6.212
.00 -36.799 -6.2112
.00 -36.799 9. 788
.00 -346.799 9.788
.00 - -34.799 9.788
.00 ~36.799 9.788
.00 -36.79°9 9.788

EFFORTS EN BOUT DE MEMBRURES
I E R R R R R R R RS SRR R R R R 2

ELMT NG VG

2 0.3531d+02 0.22499d+01 0
ND VD

2 -0.3531d+02 -0.2249d+01 0.

*¥aux 10 eme de portee*x
LA SRR SS SR ERRERERRREREE]

% ' N v

.00 -35.312 -2.249
.00 -35.312 -2.249
.00 -35.312 _ -2.249
.00 , -35.312 -2.249
.00 -35.312 12.249
.00 -35.312 -2.249
.00 -35.312 -2.249%
.00 -35.312 -2.249
.00 -35.312 -2.249
.00 -35.312 -2.249
.00 -35.312 -2.249

MG

MD

.0000d+00

1788d+02

.000

12.
18.
24.
31
21.
11.

-8.
-17.

MG

MD

. 212

423
633
847

.0%58

270
482

. 4694

093
BB3

.1788d+02

4605d+01

-17.
-15,
-13.
-11.
-8B

-6
.3%0

-4
-2.

883
634
38%
137

.888

639

141

.107

.356
.4605

14
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CALCUL DES REACTIONS

NOEUD
NOEUD
NOEUD
NOEUD
NOEUD

1

L G G e

fichsa Page 1

RX
RY
RX
RY

RM

.2571d+02
.2705d+02
.3531d+02
.2249d+01
.4605d+01
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25 Mai 11

NOMBRE
NOMNRE
NOMERE

MOouLe

MODULE
NOMBRE

NOMBRE
ESPACE

s

133 1985 fichsa Page 1

WM NN N N s o v e s ok vk o ok e ok vk ok ok e gt o o o o o o ol o o o o ok W ok

EEEEE S DONNEES GENERALES LR ST
TN % W 0 o o O ot O o ok 3k ok Ok o 0 o o O ol v o v o ol vl ok ok ok ok ok Ok o N W
D'ELEMENTS - —-—-~wecceeeeee—x 3
DE NOEUDS -—~-ccmmemm e mmee == = 4
DE DEGRES DE LIBERTE---------= 3
“DTELASTICITE - - - - - —-t———-= 70000000,.000000
D'ELAST TRANSVERSAL----~~----= 0.
DE NOEUDS RESTREINTS-------- = 2
Yt v o Y e v o o o vt v okt v v sk v o vl ok ok vt O K o ol W o W W o W W W W ok R W X
KKK AW DONNEES DES NOEUDS XKK KK KKK
W% v v e vk vk ok v ok o Y O ok o O ok o vt o o v o okt ok ok ok ok okt o o v O Ok o O ot ok ok
NOEUDS COORD . X COORD.Y REST.X REST.Y RES.R
1 .0000d+00 .0000d+00 1 1 1
2 0.3000d+01 0.4000d+01 0 0 0
3 0.9000d+01 0.5000d+01 0 0 0
q 0.1100d+02 0.1000d+01 1 1 0
WO gk o v ok i o i o ol ol ol ol ol ok ol i it o o o o ok ol ol ol ok ke e ol ol ol ol ol o o o ok o ok
LR LR R DONNEES DES ELEMENTS SR RS
W9 W ok ok ol ol ok ok g v vk ok ok o ok ol ok ok o o gk ok ol ol ol ol ol ke ok ok ok gk ok o ok ok o ok ok
ELMTS NOEUD.1 NOEUD. 2 AIRE INERTIE LONGUEUR
1 1 2 0.2000d-01 0.3000d-02 0.5000d+01
2 2 3 0.2000d-01 0.3000d-0 0.6083d+01
3 3 q 0.2000d-01 0.3000d-02 0.4472d+01
D'EQUATIONS —---—cccmmmcmmmem = 12
REQUIS POUR GRK---—-—————mee = 51

s vk vk o v o o o o o o o o e o ol 3 ol ol ol ol o o o o o o o o ok W

k*xkx "CHARGES AUX NOEUDS  xxxxx
ARXRXANA KK ARk ke kk ko kk Rk Rk Xk k ok kX X

CAS5 DE CHARGEMENT NO 1

NOMBERE DE NOEUDS CHARGES = 2
NOEUD FX FY MOMENT
2 .0000d+00 -0.1000d+03 .0000d+00
3 0.1000d+03 0.2000d+03 -0.1300d+03

CHARGE REPARTIE
I R R R R R R R R R R

NOMBRE D'ELEMENTS CHARGES UNIF = 1

ELMT W
1 -0.4800d+02
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2% Mai 11:33 1985

fichsa Page 2

% % % % J d dode e g v o v v o K o o o R o e o W

LS8 A8 8 81

ANALYSE

LINEAIRE

LA R BN SN NS

XK K v v W R R R T e v T v e e e e T e Rk K K
CAS DE CHARGEMENT NGO

NOEUD

B W op

o Qoo

1

DEPLACEMENTS

Mo ode Te % % % ook o vk W W O W W WM W R R R RN RN N

DX

.28084d-17
.7368d-02
.6410d-02
.111%d-18

-0.

-0

DY
1171d-17

.9192d-012
.3421d-012
.7310d-18

-0
-0
-0
-0

ROT
.5429d-17
:1335d-03
.2485d-03
.2302d-02
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33 1985 fichsa Page 3

o v % de e v Ve R T o o W ok K T ok e W o ok ok T o o ok O ok e o o o o o e e e e e

LR EFFORTS INTERNES « #ixxxxxx:

LER SRR RRRRRRRR Rl Rt ERERERR s tRE 8]

EFFORTé EN BOUT DE MEMBRURES
EARXAARN AR RAARA AR R KRR R AR R AR R R KRR

ELMT NG VG

1 —-0.7481d+02 0.2949d+03
ND vD

1 0.7481d+02 -0.3490d+02

**aux 10 eme de porteewnx
Y % v % v v e e ok de vt e e gk de ook ok ook ok e W MW

X . N v
.00 ' . 74.807 -294.903
.50 74.807 -270.903
.00 74.807 -2446.903
.50 74.807 -222.903
.00 74.807 -198.903
.50 74.807 -174.903
.00 " 74.807 -150.903
.50 74 .807 -126.903
.00 74.807 © -102.903
.50 74.807 -78.903
.00 74.807 -54.903

EFFORTS EN BOUT DE MEMBRURES
EX R XA AR AR AR AR AR AR RN R R R RN

ELMT NG Ve

2 -0.1085d+03 -0.1106d+03
ND VD

2 0.1085d+03 0.1106d4+03

**aun 10 eme de porteexx
AR RS R RS EEERRRREEREEEESE;

. v
.00 108.461 110.577
Cé1 108.461 ) 110.577
.22 108.4941 110.577
.82 108 .441 110.577
.43 108.461 110.577
.04 ‘108.461 110.577
.45 ) 108 .461 110.577
.26 108 461 110.577
.87 ' . 108.461 110.577
.47 108.461 110.577
.08 108.461 110.577

MG

0.5429d+03

MD

0.3316d+03

=342.
-401 .
-271
-154.
-49
44 .
125.
195.
252.
298 .
331,

*
MG

865
413

.962

511

.059

392
843
294
746
197
648

-0.3316d+03

MD

-0.3410d+03

a31.
2464,
197
129.
62
-9.
-71.
-139.
~20¢
-273.

~340.

648
ig?

125

863

.602

660
9212
183

.443

707
268
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2% Mai

11:33 1985

'ELMT

.00
.45
.89
.34
.79
.24
.68
.13
.38
.02
.47

£ o W W N - e

CALCUL DES REACTIONS

NOEUD
NOEUD
NOEUD
NOEUD
NOEUD

fichsa Page 4

EFFORTS EN BOUT DE MEMBRURES
AR AR R AR AR AAAA AN AR RAARR RN

NG

.6037d+0

"Xaug

ND

) . 6037d+0

2

2

VG

0.4270d+02

VD

-0.4270d+02

10 eme de porteenx

AARAKKRAAA AR AN RARRRRR R Rk X

1

1
1
4
4

N
60
60.
60
60.
60 .
60
60
60
60 .
60
60

RX
RY
RM
RX
RY

.373

373

.373

373
373

373
.373
.373

373

.a73
.373

-0.
0
0

-0.

-0.

-42
-42
-42

-42
-42
-42
-42
-42
-42
-42

2808d+03

.1171d+03
.5429d+03

1119d+02
7310d+02

.702
.702
.702
-42.
.702
702
702
.702
.702
.702
.702

702

MG

MD

-190.
-171
-152.
-133.
-114.
-%5.
-76.
-57.
-38.
-1%.

0.1910d+03

.0000d+00

968

.871 .
7795

678
581
184
387
290
1%4
097

.000
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