Le 08/02/2018
TD N°01:

Exercice N°01 :

Prédimensionnement des éléments structures :

1) Plancher :

L : longueur max nus de la poutrelle

Liax=3.8—-0.25 = Ly =3.55m

>h > 2375‘; S h> 1577 cm

=>Plancher (16+4) cm
h.=20 cm

1.1)  Poutre principale (PP) :

Remarques : les sections minimales des poteaux
suivant la zone sismique (RPA99 modifie 2003)

e Poteaux rectangulaires au carré, poteaux
circulaires :

Min (a, b) = 25 cm = zone 1 et 2a
Min (a, b) = 30 cm = zone 2b et 3
D = 25 cm = zone 1

D = 30 cm =¥ zone 2a

D > 30 cm = zone 2b et 3

Lyp/15 < h<1,,/10
Ly, =3.8-025=355m
355/15 < h < 355/10
23.66 <h <355

= h=30cm
03*h<b<0.7*h
0.3*30 < b < 0.7*30
9<b=21

@ vérification PRA :
b =20 cm

h = 30 cm

h/b <4
b =25 par ce que poteaux carré (25x25) cm®
= (bxh) = (25x30) cm?

1.2)  Poutre secondaire (PS) :

Lps/15 < h < Lps/10

Lps = 3.8-0.25=3.55m
355/15 < h < 355/10
23.66 <h <355

= h=30cm

0.3*h < b < 0.7*h

0.3*%30 < b < 0.7%30
9<b<21

@ vérification PRA :

= b=25cm

= (bxh) = (25x30) cm®
2) Prédimensionnement du poteau le plus

sollicité :

3.8m

N

3.8m

3.8m 3.8m

Surface afférent S¢ = (3.55%3.55) & S¢ = 12.6 m’
B, (m? > 0.064*N, (MN)

B. = (a-2)(b-2) cm® & B, =(a — 0.02)(b — 0.02) m?
> B, = (a—0.02)> = (b— 0.02)°

G = 5.8 KN/m? Q= 1.5 KN/m?




La charge permanent : Inclinaison de Pescaler :

Plancher : 5.8%12.6 = 73.08 KN To(@) = h/g = 17/30 g

)

PP: (0.25%0.3*%3.55) *25 = 6.65 KN =2 o = 29.53°
PS: (0.25%0.3*3.55) *25 = 6.65 KN
N = 86.38 KN tg(o) = (158-17)/240
La charge variable : 2> « =29.53°
Nq = 1.5%12.6 = Ng = 18.9 KN

ATELU : N, = 1.35%* Ng + 1.5% Nq 530

N, = 1.35%86.38 + 1.5%¥18.9 240
N, = 144.963 KN Epaisseur de palier :
(a—0.02)" = 0.064*144.963*10° Lipatier/ 30 = epatier < Lipatier/20 5 Lipatier = 150 cm
(a—0.02) >V (0.064*144.963*10°) 150/30 < epaier < 150/20
a > [V (0.064%144.963%107) + 0.02] *¥10? 5= epatier = 7.5
a=11.63 cm Cpatier = 7.5 cm
b = 11.63 cm -épaisseur de paillais :
Alors : (25%25) vérifier Lpaitais/ 30 = €paitais < Lpaitais /20

TD N°02: Lpaitis = 2.40/cos(er) =P Lpaias = 2.75 m
Exercice N°01 : 276/30 < epaitais < 276/20
Prédimensionnement des escaliers suivante : 9.2 = epaitais = 13.8
h. = 3.06 m Cpaillis = 13 cm

2 Epalier = 13 cm

240

120 50 120

240 = 8*30 =» 8 marches =29 contre-marches
Le palier de repus est situer 2 3.06/2 = 1.53 m
> 153/9 = 17 cm (h)

.



Exercice N°02 :

Prédimensionnement des escaliers suivante :

240

120 1.02 120
Ri = palier de repus est situé a : 1.53 m

R: = palier de repus est situé a :1.53+1.02 = 2.55 m
Volée 1 : 8 marches & 9 contres-marches
153/9=17 cm
Volée 3 : 8 marches & 9 contres-marches
Volée 2 : 4.08 —3.06 = 1.02/17 = 6 cm

= 5 marches (5*%30)

Exercice N°03 :

Soit une semelle carrée en BA cours un poteau carré
(40*40) soumis a une effort axial N, on donne :

G =150 KN
Q =250 KN
Osol — 2.5 bar

Pré dimensionner la semelle étudier
Solution :
1) a/b=A/B=1 9 A=B
Ner/A? <00 ;N =G+ Q=100 KN
A’> N/ 0w D A>V(Nu/ 0w)

=2 A > V(400%10°/ 0.25)

2 A>126m
A=B=13m

2) h=d+0.05m
(A—a)/4=(13-04)/4= 0225

d > max {Eﬁ_b)/4

d=25cm
h=0.25+0.05= h =030 m
verification:
6 = (Psr + PPemarc) / (A*B)
PPemete : poids propre
Poer : Neer
PPiemete = (A*B*h)25
= (1.3%¥1.3%0.3)*25 = PPy = 12.675 KN
o =(0.4+ 12.675%¥107) /1.3 = 0.24 MPa
6 =0.24 MPa <o,q=025MPa  CV




Exercice N°04 :

Semelle circulaire de diamétre D, on donne :
d =40 cm.

G=260 KN, Q=300 KN, 6,0 =25 bars, Ner=560
KN

560

S O,
2 sol
7D

4
D > 4'.ster
ﬂ*asol
*
D> /M =D >168=D =17
7*0.25

'S D;d :170—40

d =d '>32.5= 35m

h=d+0.05=» h=10.35+0.05=>» h = 0.40 m.

verification:

— N ser + I:)F)semelle
7*D?
4

z*D?

PP

semelle — (

*h)25

7*1.7?
I:)Psemelle = (
PP

emelle = 22.68KN

0.5+22.68*10°°
O =
x*1.7°
4
o =0.256MPa > o,

*0.4)25

Conditions non-verifier.

Alor augmenter le diametre de semelle.

TD N°03 : calcules des armatures transversales

Exercice N°01 :

h=7?

< 0.9*f, *A, (cosa +sina)
" b*y, (g, -0.3*f, *K)

5 <O9TA o O.9*fe1"_‘At
b*ysz-u 6*]/5 __u
b *d

o 0.9, *A *d
t ¥ *T,

f, =400,A, =4¢8=2.01cm?,d =0.9h,y, =1.15
P, *L

=0.11(2.605—-0.15) = 0.27MN

d > S'[j/STU

0.9 A
11*1072*1.15*0.27 10°
0.9*400*2.01*10™*

d>4744=nh :d—
0.9

d>

h=%:>h=52.71:>hﬂ55cm

Section (b*h) = (30%55) cm’

Vérification de cisaillement

Ty = =2 < T
b *d

F.P =7 =min(0.15f ; / ,,;4MPa)

— *

=>7= min(o'15 25 =2.5MPa;4M Paj

r=2.5MPa

r .= Too 0210 ) g1ppa<7=25MPa
b*d 0.¥0.9*0.55

T, <T

Conditions vérifier.




EXERCICE N°02 :

< 0.9*f, *A, (cosa +sin )
"7 b*y, (g, -0.3*f, *K)

* *
5. < 0.9 f,*A,
b*y,z,
* * *
7, < 0.9 A 431 ;
b*y, *S,
* * *10N4
. < 0.9 40(33 1.13*10 L 03%21
100*10°*0.3*1.15
7, <1.81MPa
7, < _T“ =T, =1, *h *d
b *d
T, =181*0.3*0.9*0.5
T, =0.24MN
*
T - PL ~p =TuL _ 0.242 2_3 10°
2 2 6200*10
P, =78.78KN
CONTROLE :

Vérifier le cisaillement de la poutre (40x60).

- Calculer S, et disposé le cadre (méthode de
caque).

fo =235 MPa ;v = 1.15; fos = 25 MPa ; K=1; F.P

— 70KN/

40cm 40cm

6.4m

TD N°04 : FLEXION COMPOSER
EXERCICE N°01 :

F.P.P ~ ELU

N, = 1.35 N + 1.5 N

N, = 1.35 * (-170) + 1.5 (-150)

N, = -454.5 KN

M, = 1.35 Mg + 1.5 Mq

M, = 1.35%15 + 1.5*15

M, = 42.75 KN.m

M o e - 42.75 P
N ° 4545
e, =-9.4cm

ealzn—d"+|e0|=27.4cm G
2 ®--—-1
eaZ:%—d'—|eo|:8.1cm ®---

VLT

'I's

' N u *eaz
> U "az
d -d o,
-3 -2
, 4545107 *8.1*10 *10°
(0.405-0.05)347.82
A'>2.978m?
2 N u *eal
(d —d I)O-s
S 454.5*107°*27.4*107° 10°
(0.405-0.05)347.82

A >10.08cm°

A _B*fuy (30%45)*21
S 400

A, =7.08m?

A'=298<A_ =7.08®

A>AL.

A'=7.08cm? &A =10.08cm?




Choix des batrres :

A =10.08 cm® =» 4T14 + 4T12 = 10.68 cm’

EXERCICE N°02 :

h
gp<——d’
72
My sn—d':N > Mo
N, 2 “h 4

2

F.FPUOELU

M, =1.35M +1.5M,

M, =1.35%20+15*%11
M, =43.5KN m

0%4—0.05
2

N, = 290KN = N, = —290KN

e, - M e e, - 43.5 102
N, -290
e, =-15cm

e, :%—d "+|eg| =30cm

€. :%—d "—le,| =0cm

o
0€

290*10°%0.3
> 10
(0.36—0.05)347.82
A >8.06 cm?

A _B*fy_ (25%40)*21

e f 400

A =525cm?
A'=A_ =525cm?

3T16 + 3T14 = 10.65 cm® .............. 1
3T20 = 9.42 cm®

A’ = Amin = 3T106

EXERCICE N°04 :

Soit un poteau BA soumise a la flexion composée.

On donne :
Ng =75 KN Mg =92 KN.m
N = 65 KN Mg = 82 KN.m

Fos = 30 MPQ.; Yo = 1.5

Acier Fe400 ; v, = 1.15

50

La hauteur de poteau : 4.2 m

- Calcul la section de ferraillage. 30

SOLUTION 04 :
F.P.P = calcul 2 ELU

sollicitation :

N, =1.35N; +15N, = N, =198.5KN

Mys =1.35M; +1.5M, = M, =247.2KN .m
Exentricité :

elzhzﬂ:el =1.243m
N, 198.65
2cm 2cm
e, = max = max =e, =2cm
A L 420 _ 1 6gem
250 250
3L, ’ .
ez = 104*h (2+a*5),
—_ MG . _.
a=—>—=0.528; £=2; L, =0.7L, =2.94m
M; +M,
* 2
e, = 342&(2+0.528*2) =e, =0.0176m
10" *0.495

e =e, +e, +e, =>e =1.243+0.02+0.0176
=e =1.280m




€, :e0+(d —%j:eA =1.48m

M, =N, *e, =M, =198.65*1.48
=M, =294.15 KN.m

Moment :

My, 294.15*10°
Hou b*d?*f,  0.3*0.45°*17
= 1y, =0.284
Use = 08%h [1—0.43):» s =0.493

Ug, < Hge = Section partiellement comprimée
= assimilation & la Flexion simple

fi, =0.284< 14 =0.8%a (1-0.4c )[10.392

= A =0

My, [ 20415%10° ] .
p*d*o, | 0.828%0.45%347.82

A =22.69 cm™.
o =1.25(1- 1= 245, ) = @ =0.428
f=1-0.40 = f=0.828

En flexion composée :

AN=A=0
Aza-N A- [22.69*10‘4 = 198'65}104
oy, 347.82

EXERCICE N°05 :

Soit un poteau BA soumise a la flexion composée.

On donne :
Ng = - 250 KN Mg = 22 KN.m
No = - 230 KN Mg = 25 KN.m

Fos =30 MPa; v, =15
d=58cm;d=5cm

65

Acier Fe500 type 1; ys=1.15

La hauteur de poteau : 4.2 m 25

- Calcul la section de ferraillage.




EXERCICE 06 :

Soit un poteau en BA transmettant une effort N et
un moment M

On donne :
Ng = 120 KN Mg = 130 KN.m
Nqo = 108 KN Mg = 112.5 KN.m

Section (55x25) cm

Hauteur de poteau : 6 m

Béton : foog = 25 MPa; yp = 1.5
Acier : fe500 HA ; ys = 1.15
Fissuration peu préjudiciable ; d’= 5cm
- Calculer la section de ferraillage.
SOLUTION :

F.P.P = calcule a ELU

Sollicitation :

N, =135N; + 1.5 Ny = N, = 324 KN
My = 1.35 M; + 1.5 M,

= M, = 344.25 KN.m

Excentricité :
e, = 3‘;‘;55 =1,0625m

2cm

2cm

eazmax{i =max ', , }ea=2,4cm

250 ’

3L%

€= Tor g (2 + a.4)=0.0328 m
a = 0.536

e=e +e;+e, =1,1193m

= +(d h)
es=e >

ey = 1,1193 + (0,495 —

)

55
) = 13393 m

Mys = Ny .eq =324 .1,3393 = 434 KN.m

_ My,
Bou = gz 7,

fou = 14.17 MPa

B 434.1073
"~ 0,25.0.4952,14,17

0,8.h h
Hpe = T(l - 0'43)

0,8.0,55 0,55
HBc = 70495 (1 ~ 045795

fpy = 0.499 > upe = 0.493

Hbu = Upy = 0.499

) = ‘u'BC = 0.4‘93

=> Section entiérement comprimes (S.E.C)

i =Ny(d—d')— My,

i = 324(0.495 — 0.05) — 434 = =289 MN.m
j=(05—d)bh fy,

j =(0.5-0.05)0.25 0.55 14.17 = 0.876 MN.m

i <j
i

_ 0,375 + m
l/) - d/
0,875 — "




