Données
Se effi = i .. .
portée efficace  lef := 5.26 largeur des appuis - J Résistance compression fck  [FOREZI2E Mpa
— - _ _ la:= .10 “
largeur b:i=5 bo:=b ht:=0 ‘ e
hauteur h:= 0.16 portée entre nu | := lef - la humidité ambiante
c := 0.026 | = 5.160000000 d Interieur 50% exterieur 80% RH = 70 en%
enrobage N .
cs := 0.026 bo ts'=2 iours
temps de fin de cure en jours =<
la leff /V bh
xn :=lef - —  xn = 5.210000000 RAYON moyen =2xA/u en mm ho := x1000
2 b+h
. | | t h = i
20,10 x = in 4[}\ 1 J date du chargement  [to := 30 jours
10 HI
. _ . ho = 155.038759690
hutle d=h-d coefficient Y k=1
our la part de wdi . N
d=0.134 P P valeurs des aciers a donner sous forme de tableaux
s:= |0.2 if CHOIX ="N S = 0.200000000 Ainf := 5 Asup := -
0.25 otherwise B 0 13.07 0 0
0 0 1 15.52 1 0
| en 10 trongons _ 4 1| 0516 2 26.14 2 0
Asup 2| 1.032 3 26.14 3 0
3| 1548 4 26.14 4 0
] Ainf | Xj = 4 | 2.064 5 26.14 5 0
5| 258 6 26.14 5 0
5 6| 3.096 7 16.34 ! 0
3 7| 3612 8 13.07 8 2941
fctm := 0.3¥ck 8| 4.128 9 13.07 190 ;2'21
9| 4.644 10 13.07 .
Ainf Asu 10] 516
As:= Ac:i= P = 5000000000

10000 " 10000



2 2
Hef lef - xn xn o
Mapp := (g)l—o Mapp = 55.335200000 Mtppe := (g)»(nx(T) - Mappxlg Mppi,0 := |Mappo if i=0
=% lef - xj) U Xj U
Mcl := Mct %(g)»qx%kj- MappxétJ if i <10
. e u
moments en premiere travée et appuis dus aux charges permanentes g cl rev et q o
Mtppe if i =10
g+cl+rev g+cl g q
0 0 0 0
o| 0.00 o| 0.00 o| 0.00 o| 0.00
1| 3334 1| 2381 1| 19.05 1| 1360
2| 57.36 2| 4097 2| 3278 2| 2388
3| 72.06 3| 5147 3| 4118 3| 3082
Maqp = [4] 7744 Mdl = | 4] 5532 Mpp = [ 4] 4425 Mq = | 4] 3444
5| 7350 5| 5250 5| 42.00 5| 3473
6| 60.25 6| 43.03 6| 34.43 6| 3170
7| 3767 7| 2601 7| 2153 7| 2533
8| 578 8| 413 8| 330 8| 15.63
9| -35.43 9| 2531 9| -20.25 9| 261
10| -91.36 10| -65.26 10| -52.20 10| -15.50
calcul des modules béton é me0-30
Ecm := 10005 22 \1—9 L Ecm = 31475.806210019 EC := 1.05%Ecm EC = 33049.596520520
e g u
Eoceff := il
1 +1 (99999999999999999999999, to, ho) Eceff = 9968.18 f (1000000000000000, to, ho) = 2.157627601

coefficient d'équivalence du béton acier



200000 2 .
ae:= “Eam ae = 6.354086649 a = a = 20.063839380 hauteur utile d = 0.134 Eceff = 9968.182

Eceff
CALCUL DES FLECHES a I'infini quasi permanentes EN INERTIE FISSUREE 3

n:=a

n = 20.063839380

axe neutre
section fissurée
sous longue durée

inertie fissurée

calcul des contraintes longue durée
|Mapi o
Si =1 "' Si,0
"0 000 O G,0:=——




5 5 t Qo .t
_|Mapi o <a fk(t) = | & (9999999999999, to, ho)>expSl 5 - 045U it > 0.45
sai,0:= nw%d- ¥i,0) o5 0= 220 & & afckt(to) A0 feke(to)
’ li,0
f (999999999999999999999, to, ho)  if £ 045
souplesse := Ecm = 31475.81 fckt(to)
EcmX
fluage 0 = fk(sci,0) fokt(to) = 25.000000000 Eceff = 9968.181872704

cou; o = souplessg oxw>(1+fluage| o)
|, . , , z o~ 7
1000 VX = xaonvy = quaon VS

Ispline(vx,vy) wyl := (:ouaon
réparation courbe . . .
Boue integration vsl = Ispline(vx, vyl) y2 := régress(vx,wyl,2) y3 := régress(vx,wyl,3)

fc3(x) 1= y33 + y34x + y35>9<2 + y36>9<3 fc(xX) 1= y23 + y24> + y25>9<2

rappel données axe neutre inertie . coef fluage courbures
contraintes 4
0 0 ) ) 0 0
0| 0.00 0 | 0.000 01 0.000471 5 00 0| 2158 0| 0.000000
1| 052 1| 0.035 11 0.000377 1 31 1| 2.158 1| 0.008880
2| 103 2| 0.044 > 1 0.000567 P a4 2| 2158 2| 0.010153
3| 155 3| 0.044 3 | 0.000567 B 55 3| 2158 8 0.012755
x = | 4| 206 y = 4| 0.044 | = [ 4] 0.000567 sc=|4 6.0 fluag o = 4| 2.158 cou = | 4| 0013708
5| 258 5| 0.044 5 | 0.000567 5 5.6 ' 5| 2.158 5| 0.013011
6| 3.10 6| 0.044 6 | 0.000567 6 4.6 6| 2158 6| 0.010665
7| 361 7| 0.036 7 | 0.000393 7 34 7| 2.158 7| 0.009626
8| 413 8 | 0.031 8 | 0.000329 8 0.5 8| 2.158 8| 0.001760
9| 464 9| 0.044 9 | 0.000628 9 25 9| 2.158 9| -0.005656
10| 5.16 10| 0.044 10 0.000628 10 6.4 10| 2.158 10| -0.014584




0.02

0.01

interp(vsl,vx,vyl,x)
vyl
G0 0
fe(x)
fc3(x)

-0.01

-0.02

0 1 2 3 4 5

X, VXj, X, X

portée

| = 5.160000000

les integrales sont
calculées sur la base
de la courbe fc3 qui
passe par les points
donnés

i:=0.10

SS =

0.0

175.6

183.7

230.7

248.0

235.3

192.9

188.9

36.3

O|lo(N|lo|oa| B|[W|N|RFL|O

101.8

=
o

262.5




a = 20.063839380 longue durée Calcul en section non fissuree

b = 5.000000000 5
2
h™b +ars od+aAg ocs axe neutre et inertie en section non fissurée h = 0.160000000
Vj = 2 if Mgpj, 0% O
bh+axAs o+a*g,o énd\3 13 u
,\b>(V|) (h' VI) 27 .

h2>b Ihj o:= |€ z + bx : +a>Aq,o>(d— vi) L if Mgpj 02 O
T+a>Aq,o>d+a>Asi,o>ci € u

E A 3 3 ~

if Mapi 0 <0 € v h- v u

bh+aAs 0+axAdg, o € {3') +bv( 3') +ag o{d- vi)2L if Mapi.0 <0
€ a fetmhy o
Mcrj o = “hiv
- VI
oo = Mapi, 0{vi) zi:= |0 if Mgpi =0
I 04000 fluager o= Fk(scbi, o) )
ad000Mcri 09 .. |Mapi,o
e <+ if 1000 8 |Mcri,o|
INTEGRATION SIMPSON i:=0.10 e W0 g
0 otherwise
M 9
counfj o := Lo_{lﬂluagq,o)
1000-€cmhi, 0 Ecm = 31475.806210019 a = 0516000000
- g X,00 - g X,00 - \
gfi o= 1>coui,o>ré - _Ié gnfj o = 1>counfi,o>ré - _Ié gi,0:=ézidfi, 0o+ (1- zi)>gnfi,oL
&
wl:=g

y2 := régress(vx,vyl,3) X;

Q
wrj ;=0 fcl(t) dt
0

fcl(x) := y23 + y24% + y25>9<2 + y2;5>s><3

wo = (-W 19,0
(10.0) wo = - 0.009647270



dfi,0 :=couj 0 o .
' ' nf := counf , R
0 "0 gi 0= gzidfi 0+ (1- zi)onfiog

vy2 = ga)ﬁ
= o Xi
y4 .= régress(vx,vy2,3) fc2 . 2 3 . Xi
X) = Y43 + YA + YA + » Q
(X) = y43 + y4gx + yds Y6 Wi = 6 fe2(f) dt + wo
%
gi,0 -= WIGj |0
_ @i
W2:=49 y5 := régress(vx,vy2,3) 2 3 i
fc3(x) = y53 + Y54 + y55%  + Y56 6"
fli:=0 fc3(t)dt
%
fleche g+ cl+rev longue durée f en section fissurée
et non fissurée fnf WO = - 0.009647270
courbure fissurée courbure non fissurée fleche g+c+r a l'infini
0 0 0 0 5 0 0
0| 0.00 0| 0.0000 0| 0.0000 o| 0.00 ol 0058 0| 0.00 ol o0
1| o052 1| 0.0089 1| 0.0019 1| 3334 11 0059 1| 0.00 1| -49
2| 103 2| 0.0102 2| 0.0031 2| 57.36 > | 0.062 2| 0.00 2| 93
3| 155 3| o.0128 3| 0.0039 3| 72.06 3| o0.062 3| 0.26 3| 126
4| 2.06 cou = | 4] 00137 counf = | 4] 00042 fgp = [ 4] 774 Jor = |4 ] 0.062 , =|4] 036 1000f] = | 4] 143
5| 258 5| 0.0130 5| 0.0040 5| 7350 5| 0.062 5| 0.29 5| -14.4
6| 3.10 6| 00107 6| 0.0033 6| 60.25 6| 0.062 6| 0.00 6| -12.9
7| 361 7| 0.0096 7| 0.0021 7| 37.67 7| 0.059 7| 0.00 7| 101
8| 413 8| 0.0018 8| 0.0003 8 5.78 8| 0.056 8| 0.00 8| -65
9| 464 9| -0.0057 9| -0.0019 9| -35.43 9| 0.061 9| 0.00 9| -30
10| 5.16 10| -0.0146 10| -0.0049 10| -91.36 10f o.061 10| 055 10| 05




fleche totale g+q longue durée

| = 5.160000000 + g instantanée

wtj == fl(i, 0) +fij, 0

0.00

-7.65

-14.45

-19.52

1000wt = -22.30

-22.56

-20.36

-16.13

-10.60

O|lo(N|lo|ga| B|[W|N|RFL|O

-4.82

=
o

-0.18




détermination de wdi et wdv a:= o a = 0516000000 i:=0..10

(o]

fleche wdv en inertie fissurée a = 20.063839380 longue durée

axe neutre
inertie fissurée
en longue durée

sous le poids propre p seul
Eceff = 9968.181872704
fckt(to) = 25.000000000

|Mppi o v o Ecm = 31475.806210019
LI WY
1000 ) Si ,O

Ecmd fluages 0 := fk(sci, o)

Mppi 0 .
e i X
cou;, 0 - souplemei,ox—looo >(1+f|u8gﬂ,0) gi0:= 1>00Ui,0>§\[- 'T’O(_? INTEGRATION
e 2



Calcul en section non fissuree

a = 20.063839380 b = 5.000000000 h = 0.160000000
%
axe neutre - +axs gd+aAg cs
vi = if Mppi 0 ® 0 eofvi)®  (h-v)° U
B BB AE] 9 A, Ihjo:= |€ 1) +bv( ) +ans o{d- vi)>C if Mppio® 0
5 é 3 a
h_>b+a>Aq od +aAs i End )3 )3 u
22 +ag, , ofv)® (h-v) U
if Mppi 0o<0 € +bx +a>Aq,o>(d- Vi) L if Mppi,0<0
bh+a*As g+axAg o e 3 3 u
Moo ad vi zj:= |0 if Mppj0=0
schj = :VH—(Y(J fluagg o := fk(scbi ,0) 5
Ihi | 01000 ad000Mcri 00 . Mppi,o| IMar o
-o—————= cri. o
fctmxh; 5 Mpp 1000 '
i:=0.10 Mcri,o:=—|’0 e VPO g
- Vi 0 otherwise
_ Mppi, 0 _ -
counfj o := m{l + fluage o) INTEGRATION SIMPSON Ecm = 31475.806210019 a = 0.516000000
Xj,00 Xi,00 i .
gfi o= 1>coui,o>riﬁ- ——= onfj g:= 1>counfi,o>rﬁ- — gi,0:=ézidfi, 0+ (1- zi)>gnfi,0L
e | o e | o
Gl . 2 3 Xi
wl:=g y3 = régress(vx,vyl,3)  fcl(X) = y33 + Y34 + Y353 + y3gX

Q
wrj ;=0 fcl(t) dt
0

wo := (- W) 19, g) wo = - 0.003935384



ofi,0 :==couj, 0 gnfj, o := counfj o gi,o:=é2i>9fi,o+(1-Zi)>9nfi,o[

. Bon — — 2 3 5 Xi
wl:=g y3 = régress(vx,wyl,3) fc2(X) 1= y33 + Y34 + Y353 + y3gX Wiop = 8 fe2(t) dt + wo

%

gi,0 := W0j,0 &of 2 3 _

wl =g y3 := régress(vx,vyl,3)  fc3(X) 1= y33 + y34x + Y353 + y3gx QXI

fdvj := 0  fc3(t) dt
%
Wpvi = fvi Wwo = - 0003935384
fleche a l'infini due au pp seul
sous le poids propre seul longue durée  fleche g a l'infini

0 0 0 0
5 oc.)oo 0| 58.3431 0| 0.0000 o| 0.00 0| 0.0000
o5 1| 59.0139 1| o.0000 1| 1905 1| -1.9807
o3 2| 61.8913 2| 0.0000 2| 3278 2| -3.6966
TS 3| 61.8913 3| 0.0000 3| 4118 3| -4.9456
20 1000Mcr = | 4| 61.8913 , =| 4] 0.0000 Mpp = [4] 4425 1000wpv = | 4| 56036
X = 0 5| 61.8913 5| 0.0000 5| 42.00 5| -5.6246
1510 6| 61.8913 6 | 0.0000 6| 34.43 6| -5.0409
e 7| 59.2378 7| 0.0000 7| 2153 7| -3.9626
D 8 | 56.0571 8 | 0.0000 8| 330 8| -25783
5T aes 9| 61.4743 9| 0.0000 9| -20.25 9| -1.1546
10| 61.4743 10| 0.0000 10| -52.20 10| -0.0360

10| 5.16

10



fleche instantanée ala mise en place des cloisons

cIXef , . A lef - xn XN
Mapcl = monent au nu d'appui Macle := £d »(hx(—) " Mapcl x—
10 e 2 a |ef
Mcl := Mt . , . .
| | calcul en instantanée et fissurée
Mcli, 0 .
Si,0:= ————%ii,0 ._ Si,0
’ 1000 ’ G,0=— —
lii 0 souplesse := ———
Ecmxi
|Mdli o L) . Mcl; o
$g 0= aex—>(d yij O) §§,0:= —— couij o := souplessg gx———X1)
1000 lij,0 1000
calcul en instantanée
0 0 0 0
Of| 0.00000 Of| 0.0000 0 | 0.000471 0| 0.00000
1] 0.51600 1] 0.0351 1 | 0.000377 1| 071102
2| 1.03200 2| 0.0436 2 [ 0.000567 2| 0.98128
3| 1.54800 3| 0.0436 3 | 0.000567 3| 1.23278
x = | 4| 206400 y = 4| 0.0436 | = |4 |0.000567 sc=|4] 132485 ss =
5| 2.58000 5| 0.0436 5 | 0.000567 5| 1.25750
6| 3.09600 6| 0.0436 6 | 0.000567 6| 1.03072
7| 3.61200 7| 0.0359 7 | 0.000393 7| 0.78582
8| 4.12800 8| 0.0310 8 | 0.000329 8 | 0.13856
9| 4.64400 9| 0.0440 9 | 0.000628 9| 1.16369
10| 5.16000 10| 0.0440 10| 0.000628 10| 1.01418

11
Mtj o= |Maclo if i=0
é (1ef - xi) X0
c(cl)»qx— Mapclx—r1_ if i <10
2 lef(
Macle if i =10
0 0

0| 0.000 0| 0.000000
1| 24170 1| 0.001070
2| 25.057 2| 0.001168
3| 31.480 3| 0.001467
4| 33.831 coui = | 4| 0001576
5| 32111 5| 0.001496
6| 26.320 6| 0.001226
7| 25.976 7| 0.001156
8| 4.886 8| 0.000215
9| 27.960 9| -0.001319
10| 24.368 10 0.001150




i:=0.10 |

a:= o a=0.52
o 12
X
gi,0:= 1>couii,o>fiﬁ- I—OQ
e | @
Calcul fleche instantanée en section non fissurée
h = 0.160000000 b = 5.000000000 fctm = 2.564963920 ae = 6.354086649
2
h
T>b +aeAs od+aedg, pes
vl = if Mclj g2 0O p S
bh +aeAs o +aeAg o . ‘?b>(v1i)3 (h- vli)3 oY
lihj o= € + bx + aeAs o>(d- vli) L if Mcljp23 O
2 ' e 3 ' 1] '
h b +aeAqg od+aeAs X
2 , , if Mcli,0<0 egb>(V1i)3 +bv(h_ Vli)3 +aeAG >(d- vl')ZLl:l if Mclj g<0
bh +aeAs g+aeAqg o E 3 ,0 i a i,0
fotmAih zij:= |0 if Mppj 0+Mclj 0=0
Micri o := —'_’0 sich = (Mdi,o+Mppi,o)>(v1i) )
h- vl ' lihi 0000 ge 1000Mcri, 0 6 Mppi,0 + Mdli 0| _ IMen. o
- b e T |
~Mppi o + Mdl; 1000 '
quagei,o:=fk(sicbi,o) evipm, 0 10g
0 otherwise
) Mdli o
couinfi ' = ———A a = 0.516000000
' 1000EcmAih; o
INTEGRATION
O X &
gfi o= 1>couii,o>§- I—log gnfj o = 1>couinfi,o>§- I—log gi,0:=ézidfi, 0o+ (1- zii)>gnfi,ot
Ecm = 31475.806210019
1:= of = régress(vx,w1,3)  fCL(X) ‘= Y33 + Y34 + Y35 + Y3 Qxi
Vy = g y3 = @ eSS( ,Vy ’ ) C ( ) = y33 y34 y35 y36 W :=8 fCl(t) dt
0

W10 = (-Wr) (1 o Wdo = - 0.000327904



ofi,0 = couij o gnfj o := couinfj g gi,o:=é2i>9fi,o+(1-Zi)>gnfi,o[ 13

— 2N
wl=g y3 := régress(vx,vyl,3) ) 3
fe2(x) = y33 + Y34 + y35%~ + y3gX 6 X
wroj := 0 fc2(t) dt + wlo
gi,0 = Woj,0 2of K 14
i,0 - i, wl =g
y3 := régress(vx,wyl,3)
fc3(x) 1= y33 + y34x + y35>9<2 + y36>9<3 4 X;
walv; = fve + wpvi fdvg := 80 fc3(t) dt
wd := waij + k{wav; - wij)
fleche nuisible wlj ;= wtj - wdj
d'ou les fleches limites dans le cas ou lescloisons seraient mises en place tardivement
0 0 0
0| 000 0| 0.00 0| 0.00 0 0

0| 0.000
1| 1905 1| 476 1| o0.00 T o000 0| 0.000000000
2| 3278 2| 819 2| 0.00 1| -7.646253967
3| 4118 3| 10.29 3| 0.00 2] 0000 2 | -14.449262761
Mpp = | 4] 4425 Mdl = | 4] 1106 Mcr _ 47 000 j g'ggg 3 | -19.522925936
5| 42.00 5| 10.50 1000 |5 0.00 zi = . 1000wt = | 4 | -22.304934143
A RYVE T 561 T 000 5| 0.000 5 | -22.556769129
6 | 0.000 6 | -20.363703731
7| 2153 7| 5.38 7| 0.00 15000 =1 -16.134801886
8| 330 8| o083 8| 0.00 5T 0000 8 | -10.602918622
9| -20.25 9| -5.06 9| 0.00 51 0,000 9| -4.824700063
10| -52.20 10| 8.92 10| 0.00 10| -0.180583427

10| 0.000




les inerties

1000wt

0

0.000470868

0.000376650

0.000566740

0.000566740

0.000566740

0.000566740

0.000566740

0.000392617

0.000329331

O|lo(N|lo|oa| B|[W|N|RFL|O

0.000628433

=
o

0.000628433

0

0.0000

-7.6463

-14.4493

-19.5229

-22.3049

-22.5568

-20.3637

-16.1348

-10.6029

O|lo(N|lo|o| B|[lW|N|RFL|O

-4.8247

1000wd =

0

0.001780707

0.001794066

0.001850192

0.001850192

0.001850192

0.001850192

0.001850192

0.001798502

0.001792103

O|lo(N|lo|o| B|[W|N|FL|O

0.001869424

=
o

0.001869424

fleche wd

0.000

-2.145

-3.988

-5.322

-6.020

-6.036

-5.405

-4.244

-2.749

O[N] |W|IN|F|O

-1.199

=
o

0.048

1000w

0

0.000149121

0.000141356

0.000222955

0.000222955

0.000222955

0.000222955

0.000222955

0.000147967

0.000121908

O|lo(N|lo|a| B|lW|N|RFL|O

0.000121908

=
o

0.000246591

fleche wdi

0.0000

-0.7205

-1.4211

-1.9484

-2.2038

-2.1437

-1.7795

-1.1775

-0.4588

O|lo(N|lo|o| B|[W|N|RFL|O

0.2005

0.5693

1000wl =

0

0.001730635

0.001735073

0.001754115

0.001754115

lih =

0.001754115

0.001754115

0.001754115

0.001736554

0.001731863

O|lo(N|lo|g| B|[W|N|RFL|O

0.001884927

=
o

0.001731863

pose différée
k = 1.000000000

0.00

-5.50

-10.46

-14.20

-16.29

-16.52

-14.96

-11.89

-7.85

O|lo(N|lo|o| B|[lW|N|RFL|O

-3.63

=
o

-0.23

1000xwvnuisiblei =

0.00

-6.93

-13.03

-17.57

-20.10

-20.41

-18.58

-14.96

-10.14

O|lo(N|lo|g| B|[W|N|RFL|O

-5.03

=
o

-0.75

15

Si pose des cloisons instantanée



methode forfaitaire de calcul des fleches Maps = 77.441280000 o

no=15 Mppg = 44.252160000

Mcl4 = 11.063040000



4,0 = 0.000458467

|2
(qu4)><5

et = — A1 +flu
1000ECMX4 age4)

| = 5.160000000

wst ;= wetxzt + (1 - zt)>xwht

(Ma)

+
1000ECM4

wet = 0.051472777

wst = 0.023271302

fctmxhy

lhg = 0.001815661  fluages = 2.157627601

h- vg
I2 I2 I2
o (Mapa) - (Maa)

+ fl uage4)

ht = — +—
1000ECmMx hg 1000Ecmx hyg

wht = 0.012997238

zt:= [0 if Mgp4,0=10

Ecm = 31475.806210019

221000:Mcrg 60'5
-C——=
aMaps + Moy g

0 otherwise
acomparera (-wt), = 0.022304934
t .
soit ,@!ﬁ + 19&00 =4 %
ewst g

2
I
(Mppa + Melg)x—
wedi = 10

1000ECMX4

wedi = 0.010206076

wdis := wedixdi + (1 - zdi)»whdi

2

|

Mclg + M X—
. (Mela +Mpps) 10 Ihg = 0.001815661
whdi =

1000Ecmxhyg
zdi := |0 if Mppg+Mclg =0
whdi = 0.002577106

& 1000Mara o 6

C =
@Mpp4, 0+ Mclg 0y

; 0 otherwise
wdis = 0.002577106

v4 = 0.082523016 h = 0.160000000

Mapa = 77.441280000

Mcrg = 0.060109526

zt = 0.267028453

Mcla + Mppa = 55.315200000

Mppa,0 +Mclg,0
1000

3 |Mcr4,o|

zdi = 0.000000000



acomparera (-wadi), = 0.002203752

dia &
soit {ggv .4 + 19&00 =14 %
ewdis g
12 12 | |
(Mppg)<.- (Melg)x (Mppa)< (Mela)>o
= ———{1+fluages) + ———— whav := ———— {1+ fluages) + —————— Mclg + Mpps = 55.315200000
1000Ecmi 4 1000EC 4 1000Ecm»hy 1000EcmAhy

wedv = 0.027822805 whdv = 0.007025454
lhs = 0.001815661

zdv:= |0 if Mppg+Mclg =0

& 1000:Mcrg 0 60'5
C =
@Mpp4,0+Mclg 0y

0 otherwise

Mpp4,0 +Mcla, 0
1000

3 |Mcr4|

wadvs := wedvsedv + (1 - zdv)whdv wdvs = 0.007025454 zdv = 0.000000000

acomparera (- WdV)4 SO it gavdva + 1b><LOO 14 %
soit ¢ * = 0

ewdvs g

wds := wdis + kxwdvs - wdis) K = 1.000000000

fleche nuisible  wils := wst - wds wls = 0.016245848
awla

Wlg = -0016285386 soit  e—— +13400= -0 %
ewls g



choix du ciment s=0,2 si CEM 42,5R OU525N 52,5R =classe R CHOIX =R 15

R s=0,25 si CEM 42,5 N CLASSE N =classe N choix =N
CHOIX :="N autre choix=S
charges avant cloisons ou revetement gi=20 d:=5 Données charges
charges au moment de la mise en place des éléments fragiles g+ c = 25.000000000
charges revétement mise aprés éléments fragiles rv:= 10
charges d'exploitation g:=125 MR
charges permanentes totales p+c+r ps:=g+cl+rv ps = 35.00
moment au nu d'appui de rive Mappo:=0 Mago:=0 Maclo:=0 Maco:=0 Mago:=0
2
(g +d + rv)Aef 2 2
== = | + c)A
Map o Map = 96.84 Mag := q><—jo Mag = 17.202 Mac = (9 DAL i()) . Mac= 6017
monent au nu d'appui
Mage := g(g +cl+ N)»(nxu A Mapx)ﬂ Mage := ::q>s><n><M X Maqx)ﬂ (Ief - xn) XN
e 2 0 lef € 2 0 lef Mtce := (g + d)xn*»———= - Macx—
Mati,0:= |Mago if i =0 2 lef
; = if i = e lef - Xj) () Xi U
Mti 0 Mago if i =0 %q»(i ( |) }:J Maqx—lllf it i <10
é (1ef - %) Xi () & 2 q lef ()
g+ d + rv)xjpe———— - apx—l if i <10 I
é 2 lef (3 Mage if i =10 Mcti o := |Maco if i=0
Mage if i =10 44 lef - %) [ Xi [
%(g+cl)>9qutj- Macx—lll:J if i <10
2 0 lef ()
Map := Mt Mq = Mqt

Mtce if i =10

Mcl := Mct



€ €& 85200 v
fom(t) == |Gexp€s€l- f=—= LLxfck +8)L if t <28
e ee elg u u fok _
(fck +8) if t3 28 tv =
> = .
gg iﬁ' RQ 5 & O7I:I 5 & OZI;I
frh(ho) == |€€1+ & BEOO GEP0 0 if fm > 35
eé 1 gafcmg (jefemg a
g6  0.ho Q Q
o e
€& A Lt
e&; + € 8,4 3400 if fom £ 35
ee z uug
& Ovho° O g

to = 30.000000000 0000000 betah := | betahc if betahc £ betahm

betahm otherwise

(fem(t) - 8) if t< 28
fck if t3 28

fcem(28) = 33.000000000

fcm ;= fck + 8

16.8

(fom)®®

fcm = 33.000000000

betal (fcm) := beta2(to) = 03
01+to™

e . Sy
betahc := | €L5E1 + (0.012RH) ™ [sho + 250@929 C if fem3 35
& u

efemg
&1.581 + (0.012RH) BDoho + 2500 if fom < 35
doit étre inférieur a betahm 0.5
5
betahm := 150082 9
efemg
. Po.s

(t
f (t,to,ho) .—frh(ho)>beta1(fcm)>betaZ(f0m) Gbetah + - o

16



CALCUL DES FLECHES instantanées sous charges d'exploitation EN INERTIE FISSUREE
ae = 6.354086649

17

Eceff = 9968.181872704

Eceff = 9968.181872704
Ecm = 31475.806210019

bo = 5.000000000

_ |[Maiof

sij,0 = %ii. 0 sCij, 0= ——




0.00

0.52

1.03

1.55

2.06

2.58

3.10

3.61

4.13

O|lo(N|lo|o| B|[W|N|RFL|O

4.64

=
o

5.16

Mg

. |Mai o . N
saj = ae)<—>(d- yli,o) .. sdaio
1000 SSlj,0 = —
lii, 0
souplessel := ———
Ecmxi
. . Mao
couij , 0 := souplesseij, o%———X1)
1000
0 0 0
0 0.00 0| 0.0000 01 0.000149
1| 13.60 1| 0.0211 110000121
2 23.88 2 0.0267 2 [ 0.000223
3| 30.82 3| 0.0267 3 | 0.000223
4| 3444 yi = 4| 0.0267 li = |4] 0000223
5| 3473 5| 0.0267 5 | 0.000223
6| 3170 6| 0.0267 6 | 0.000223
7| 2533 7| 0.0216 7 | 0.000148
8| 1563 8| 0.0205 8 | 0.000122
9 2.61 9| 0.0205 9 | 0.000122
10| -15.50 10| 0.0280 10| 0.000247

coui

sci =

0.00

2.03

2.86

3.69

4.12

4.16

3.80

3.70

2.62

O|lo|(N|o(a|~|W|IN|F|O

0.44

=
o

1.76

0

0.000000

0.003057

0.003403

0.004392

0.004908

0.004949

0.004516

0.005438

0.004075

O|lo(N|lo|oa| B|lW|N|RFP|O

0.000681

=
o

-0.001997

0.00
69.03
73.02
94.26

105.33
106.21
96.92
122.25
92.53
15.46
42.33

ssi =

O|lo(N|lo|o| B|[W|N|RFL|O

=
o

18

d = 0.134000000

ae = 6.354086649



FLECHE EN FISSUREE INTEGRATION SIMPSON

I 19
2= 10 =010 4 0516000000
Calcul fleche instantanée en section non fissurée
2 h = 0.160000000 b = 5.000000000 fctm = 2.564963920
h™b
—~ +aeAs od+aedg, pes
vii = if Mgj,0® 0 epf{v1)®  (h-w1)? U
bh+aehs,o+aeAq,o lihj o= |€ %3') +bv( ) +aeAs o{d- v1i)25 if Mgj 02 0
2
h™b : a S
= e, @ aTAG o €(va)®  (h- va)® 2U
if Mg 0 <0 € + bx + aeAg o>(d- vli) L if Mg o<0O
i,0 o , ~ ,
bh+aeAs o+a*xAdg o é 3 3 a
] fatmAdihj o ) Maqj, 0% V1
Micri 0= ———— Slbi2=._—>() i =10 if MG n=0
h- vij lihj ,0x1000 Zlj = I 4,0 =
e 1000Micri,0 & [Mapi,0+Maiol
— A - C————-= e I1Crj
fluagg o := fk(3|cb|,o) gMQi,O'*qui,Og 1000 [Micri,of
M -
couinfj o := $ 0 otherwise
' 1000EcmAih; o
INTEGRATION SIMPSON Ecm = 31475.806210019 a = 0.516000000
% A& % A&
ginfj o = 1>couinfi,o>§- I—OQ glfj o == 1>couii,o>fiﬁ- I—OQ 9li,0 = ézipglfi o+ (1- zii)>glnfi,ot
e | o e | o
vyl = glaon i

y3 := régress(vx,vyl,3) - 2 3 5"
fo(x) = y3g + yanx +Y35%” +y3e% § fe(t) dt
0

wioi = (W10 (10 0)  wioi = - 0.005303325



1nfj o := couinfj 1f; o := couij L. . .
g*ni, 0 1,0 94,0 1,0 gli 0 := gzipglfi o+ (1- zij)>glnfi of

i
wl:=gl V3 = 16 Xi
:= régress(vx,vyl,3) 2 3 4 X
fc(x) = + » + x + » : Q .
() = y33 + y3ax +y3s y36 wirgj ;= 0 fc(t) dt + wloi
%
gli 0 := Wirgi o Wi = gléoﬁ
) = régress(vx,vyl,3 2 3
y3 = régress(vx, w1, 3) fc(x) := y33 + Y3 + Y35 + y3g*
. Xi
i Q
fij:=0 fc(t) dt
%
fleche instantanée sous q
0 0 0 0 0
0| 0.0000 0| 0.000 0| 0.06 0| 0.000 0| 0.00
1| 0.0002 1| 0.014 1| 0.06 1| 0.000 1| -2.73
2| 0.0004 2| 0.024 2| 0.06 2| 0507 2| -5.14
3| 0.0006 3| 0.031 3| 0.06 3| 0.693 3| -6.95
. M . . . o
couinf = |4 | 00006 9 _|4]| 0034 licr = | 4| 0.06 ji=|4] 0740 1000fi = | 4] 799
5| 0.0006 1000 5| 0.035 5| 0.06 5| 0.722 5| -8.16
6| 0.0006 6| 0.032 6| 0.06 6| 0.615 6| -7.49
7| 0.0005 7| 0.025 7| 0.06 7| 0.205 7| -6.06
8 | 0.0003 8| 0.016 8| 0.06 8| 0.000 8| -4.08
9 | 0.0000 9| 0.003 9| 0.06 9| 0.000 9| -1.83
10| -0.0003 10| -0.015 10| 0.05 10| 0.753 10| 0.30

lih =

0

0.001731

0.001735

0.001754

0.001754

0.001754

0.001754

0.001754

0.001737

0.001732

O|lo(N|lo|o| B|[W|N|RFL|O

0.001732

=
o

0.001885

20



n:=ae . . ; ;
fleche instantanée Yi(i,0) = |0 if Mclj 0=0
n=6.35 sous cloisons s
é, 2 L
é€n>(Asi,o+Aq,o)L +2>n>b>(Asi,o>d+Aq,o>cs)c = n>(Asi,o+Aq,o) = i o
axe neutre b i,0
en instantanée
section fissurée A 2 . .‘0'5
geé{As 0+ Ag,0)” + 2mb{Aq 0+ As o)t - n{As 0+Ad,0)
if Mclj <0
b
. |Mcli,o| y .6 Si,0
i,0:= ————%i,0 0=
1000 lii,0 souplesse = —
EcmAi INTEGRATION ae = 6.354086649
_|Mdi g ) _s8,0
$g 0= ae >(d-y||,o) S§,0:= ——
1000 lii,0 . | Mcli,o>( )
couij g := souplessg  o*———X1
1000
ae = 6.354086649
0 0 ) ) 0 0 0
0| 0.00000 0| 0.0000 01 0.000149 ol 0.00000 0 0.000 0 0.000 0| 0.000000
1| 051600 1| 0.0211 1 [ 0.000141 11 3.55510 1| 120.849 1| 23813 1| 0.005352
2| 1.03200 2| 0.0267 > 0.000223 > | 2.90640 2| 125.287 2| 40.970 2| 0.005838
3| 1.54800 3| 0.0267 3 | 0.000223 3| 6.16390 3| 157.398 3 51.471 3 0.007334
X = 4| 2.06400 yi - 4 | 0.0267 li = 4 | 0.000223 iC = 4| 6.62426 s= 4| 169.154 Md = 4 55.315 coui = 4 0.007882
5| 2.58000 5| 0.0267 5 | 0.000223 5| 6.28749 5| 160.554 5| 52503 5| 0.007482
6| 3.09600 6 | 0.0267 6 | 0.000223 6 | 5.15358 6| 131.599 6| 43.034 6| 0.006132
7 | 3.61200 7| 0.0216 7 | 0.000148 7| 3.92011 7| 129.879 7| 26.909 7| 0.005778
8| 4.12800 8 | 0.0205 8 | 0.000122 8 | 0.69279 8| 24.429 8 4.128 8| 0.001076
9| 4.64400 9 | 0.0280 9 | 0.000122 9| 581847 9| 139.801 9| -25.310 9| -0.006596
10| 5.16000 10| 0.0280 10| 0.000247 10| 7.41636 10| 178.194 10| -65.255 10| -0.008407
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Calcul fleche instantanée en section non fissurée

ae = 6.354086649 2o
W2 h = 0.160000000 b = 5000000000  fctm = 2.564963920
—~ +aeAs od+aeAg, es
v = if Mclj 03 0 €ps{vi)3 h- vi)® u
bh +aeAs, o +aeAd,o lihi o= |€ {v) +bv( ) +aens, o{d- v1j)°C if Mdj g2 0
h%b ’ X
— +aeAd  0d +aeAs i éb>(v1i)3 (h ; vli)3 2l;l
it Mcli,0<0 € + bx +aeg,o{d- vij)“L if Mdi o<0
Clij, 0 5 ) ~ )
bh+aeAs o+a*xAdg o é 3 3 a
i, 0fva) , _ fetmlihy, 0
Sioh = 4000 0= _ zij:= |0 if Mdlj,0=0
: Ecm = 31475.806210019 ,
24000Micri 08°  |Mdi o ,
Md a5 " Taoe0 | * Mol
— H . C' ~ -
fluagei o := Fk(sichi o) couif; = 10 4 e i,0 g
’ 1000EcmAihi o 0 otherwise
a = 0.516000000
INTEGRATION
Xi 00 Xi,00
1j o = 1>couij ﬁ- ——= 1nfj o := 1xcouinfj ﬁ- ——= L : <
5.0 R T O LT T 9010 = gZipglfi 0+ (1- zii)glnfi of
— P00 —
vyl := g0 y3 = régress(vx,vyl,3) 2 3 . X
fcl(x) := y33 + y34>X + Y35 + y3gX wer; = 2 fel (1) ot
6

0

w2io 1= (-w2r) 14 o) w2io = - 0.001423789



glfj o := couij g glnfj o := couinfj o
92,0 := é’zii>glfi,0+(1- zii)>glnfi,0[

200
1:=92 .
vy 9 y3 := régress(vx,wyl,3) 5 3 Xi
fc2(x) := + Y34 + Y35 + Y33 Q )
(x) = y33 +y3ax + 35 y36 wroj ;= 0 fc2(t) dt + w2io
0
g3i,0 1= W0j 0 o
1:=9g3 := régress(vx,wyl,3 2 3 .
wi=g Y3 = regressu W3 tea() 1= yag + yagx +y3sx” + yaon 6%
fdij:=0 fc3(t) dt
o}
. ' 0
wdij o = (fd|i)
fleches limites dans le cas ou lescloisons seraient mises en place rapidement
sous pp+cl
0 0 0 0 0
0| 0.00173 0| 0.00000 0| 0.00000 0| 0.05588 0| 0.000
1| 0.00174 1| 0.00044 1| o0.02381 1| 0.05609 1| 0.000
2| 0.00175 2| 0.00074 2| 0.04097 2| 0.05702 2| 0.000
3| 0.00175 3| 0.00093 3| 0.05147 3| 0.05702 3| 0.000
: . Mcl . : :
lih = | 4| 0.00175 couinf = | 4| 0:00100 —|4| 005532 Micr = | 4| 005702 S = | 4| 0.000 1000wdi
5| 0.00175 5| 0.00095 1000 |5 0.05250 5| 0.05702 5| 0.000
6| 0.00175 6| 0.00078 6| 0.04303 6| 0.05702 6 | 0.000
7| 0.00174 7| 0.00049 7| 0.02691 7| 0.05616 7| 0.000
8| 0.00173 8| 0.00008 8| 0.00413 8| 0.05506 8| 0.000
9 | 0.00188 9 | -0.00043 9| -0.02531 9| 0.05306 9| 0.000
10| 0.00188 10| -0.00110 10| -0.06526 10| 0.05306 10| 0.339

fleche wdi

0.000

-0.720

-1.421

-1.948

-2.204

-2.144

-1.780

-1.177

-0.459

O|lo(N|lo|ga| B|[W|N|RFL|O

0.200

=
o

0.569




1000wt

fleche totale

0

0.000000000

-7.646253967

-14.449262761

-19.522925936

-22.304934143

-22.556769129

-20.363703731

-16.134801886

-10.602918622

O|lo(N|lo|o| B|[W|N|FL|O

-4.824700063

=
o

-0.180583427

wnuisiblel := wt - wdi

si cloison mise en place rapidement

|
0]
6]
8]
9]
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