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Le 08/02/2018
TD N°01:

Exercice N°01 :

Prédimensionnement des éléments structures :

1) Plancher :

L
ht > —
22.5
L : longueur max nus de la poutrelle

Lmax: 3.8-0.25 9 Lmax: 3.55m

Sh >335 3 p>1577 em
22.5

=>Plancher (16+4) cm
ht=20cm
1.1) Poutre principale (PP) :

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

e Poteaux rectangulaires au carre, poteaux
circulaires :

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

D >30 cm =» zone 2a

D >30cm =» zone 2b et 3

Lpp/15 < h < Lyp/10

Lpp =3.8—0.25=3.55m
355/15 < h<355/10
23.66 <h<35.5

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

@ vérification PRA :
b>20cm

h>30cm
h/b<4
b=25 par ce que poteaux carré (25x25) cm?
=> (bxh) = (25x30) cm?

1.2) Poutre secondaire (PS) :
Lrs/15 <h <Lps/10
Lps =3.8-0.25=3.55m

355/15 <h <355/10
23.66 <h<35.5

=2 h=30cm
0.3*h<b<0.7*h
0.3*30<b<0.7*30
9<b<2l

@ vérification PRA :
= b=25cm

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

sollicité :
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Surface afférent S¢ = (3.55*3.55) = S¢=12.6 m?
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TD N°02 :

Br (M?) > 0.064*N, (MN)

Br = (a-2)(b-2) cm? & B, =(a— 0.02)(b — 0.02) m?

= B, =(a—0.02)2= (b - 0.02)?
G = 5.8 KN/m? Q = 1.5 KN/m?
La charge permanent :
Plancher : 5.8*12.6 = 73.08 KN
PP: (0.25*0.3*3.55) *25 = 6.65 KN
PS: (0.25*0.3*3.55) *25 = 6.65 KN
N = 86.38 KN
La charge variable :
No = 1.5%12.6 = Ng = 18.9 KN
ATELU : Ny =1.35* Ng + 1.5* Nog
Ny = 1.35*%86.38 + 1.5*18.9
Ny = 144.963 KN
(a—0.02)? > 0.064*144.963*10°
(a—0.02) >V (0.064*144.963%1073)
a>[V (0.064*144.963*107%) + 0.02] *10?
a>11.63 cm
b>11.63 cm
Alors : (25*25) vérifier

Exercice N°01 :

Prédimensionnement des escaliers suivante :

he = 3.06 m

240

240 = 8*30 =» 8 marches =»9 contre-marches

Le palier de repus est situer a 3.06/2 = 1.53 m

=> 153/9 =17 cm (h)
Inclinaison de I’escaler :
Tg(a) =h/g=17/30

= 0=29.53°

te(0) = (158-17)/240
> 0=29.53°

Epaisseur de palier :
Lpatier/30 < epatier < Lpatier/20
150/30 < epatier < 150/20
S<eplier<7.5

Epalier = 7.5 CM

)a

8*30

240

; Lpalier =150 cm
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-épaisseur de paillais :

Lpaittais/30 < epaillais < Lpaillais/20

Lpaillais = 2.40/cos(a) = Lpaillais = 2.75m
276/30 < epaillais < 276/20

9.2 < epaillais < 13.8

Epaillais = 13 cM

Epalier = 13 M

Exercice N°02 :

Prédimensionnement des escaliers suivante :

240

I I [
120 1.02 120

R1 = palier de repus est situé a: 1.53 m
R2 = 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
Csol = 2.5 bar

Pré dimensionner la semelle étudier

Solution :

1) ab=A/B=1 9> A=B

Nse/A? < 6501 ; Nser = G + Q = 100 KN
A?> Neer/ 6ol P A > V( Nser/ Gs01)

= A >(400%107/ 0.25)
= A>126m

A=B=13m

2) h=d+0.05m
d> max { (A—a)/4=(1.3-0.4)/4=0.225m
(B~ b)/4

d=25cm
h=025+0.05=>h=0.30m
verification:
6 = (Pser + PPsemelie)/(A*B)
PPsemelle : poids propre

ser - Nser
PPsemelle = (A*B*h)25

= (1.3*1.3*0.3)*25 =» PPsemelle = 12.675 KN

6 =(0.4+ 12.675*103)/1.32 = 0.24 MPa
6=0.24 MPa<os=0.25MPa C.V
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Exercice N°04 : TD N°03 : calcules des armatures transversales
Semelle circulaire de diamétre D, on donne : Exercice N°01 :
d=40cm. h=2
G=260 KN, Q=300 KN, 650l =25 bars, Nser=560 KN S < 0.9%f, *A (cosa +sina)
560 ' b*y(r, —0.3%f *K)
<o,
D ? ! s, SO.Sz*fe"‘At s, SO.9*fe*At
4 b*y,z, %, o
75 N
b *d
D> [F N g L 09*f, *A *d
ﬂ*o-sol vt ]/S *Tu
f4*0.560
D> *0.25 =D 2168=D =17 f, =400,A, =4¢8=2.01cm?,d =0.9h,y, =115
' P, *L
. - L~ =0.11(2.605-0.15) = 0.27MN
d'ZD d :170 40:d'232.5:350m
4 4 d Z S'[]/STU
h=d+0.05 h=0.35+0.05> h=0.40 m. 0.9f A,
-2
verification: d> 11*107*1.15*0.27 10°
0.9*400*2.01*10™*
_ N ser + I:)Psemelle d
- 2 d>4744—=h=—
”*4D 0.9
I h=4% b _5271=h=55m
I:)F)semelle :( *h)25 0.9
%172 Section (b*h) = (30*55) cm?
l:)F)semelle :( : *04)25 , ege . . .
Vérification de cisaillement
PP, = 22.68KN T
13 T — __max SZ_'
oo 0.5+ 22.682 10 max —b *d
mrL F.P = 7=min(0.15f . / 7. :AMP
4 P = r=min(0.15f ; / y,; a)
—_ *
o =0.256MPa > o, :r:min(o'lS 25 :2.5MPa;4MPaj
Conditions non-verifier. -~ 25MPa
Alor augmenter le diamétre de semelle. _
Troax = Imax = 0.270 =1.81IMPa <7 =2.5MPa
b*d 0.*0.9*%0.55
T <T

Conditions vérifier.
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EXERCICE N°02 : TD N°04 : FLEXION COMPOSER
S < 0.9*f, *A, (cosa +sina) EXERCICE N°01:
©b*y(r, -03%F *K) F.P.P ~ ELU
O*f, *A
g <097 A Ny =1.35 Ng + 1.5 Ng
b*y,z,
e A Ny = 1.35 * (-170) + 1.5 (-150)
L OSIATD
b*y, *S, Ny = -454.5 KN
-4
. < 0.9*%400*1.13*10 £ 03%21 M, = 1.35 Mg + 1.5 Mo

Y 7 100*10°*0.3*1.15
My =1.35*15 + 1.5*15

z, <1.81MPa

T B My = 42.75 KN.m
7, <= =T, =7, *b*d

brg o Mg, 2275,
T, =1.81*%0.3*0.9*%0.5 °TN, 07 _4545
T, = 0.24MN e, = -9.4cm

CPL__ T,L [ 0242%2 ), W

Tu - = Pu - 2 - (6200*10—3 jlo eal = E_d +|e0| = 27.4C|’n
P, =78.78KN h

€., :E—d'—|e0|:8.1cm

a

CONTROLE :

Vérifier le cisaillement de la poutre (40x60). _

- Calculer St et disposé le cadre (méthode de G N
caque). 'ID
[ o
fe =235 MPa ; ys = 1.15; fc2s = 25 MPa ; K=1; F.P —_— - =
—70KN/m N N, *e,,
(d —d I)Us
-3 -2
> 454,5*107°*8.1*10 *10°
(0.405-0.05)347.82
A'>2.978m?
40cm 40cm %
| |—I| A > N u ?al
I 6.4m I (d —d )O-s

-3 -2
>454.5*10 *27.4*10 10*

~ (0.405-0.05)347.82
A >10.08cm?
A _B*f_ (30%45)*2.1
A 400
A, =7.08cm?
A'=298<A,, =7.08®
A > A,

A'=7.08cm* &A =10.08cm?
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Choix des barres : A = B*f,, (25%40)*2.1
A =10.08 cm? = 4T14 + 4T12 = 10.68 cm? fe 400
A, =5.25cm?

A'=A_. =525cm?

3T16 +3T14=10.65¢cm? .............. 1
3T20 = 9.42 cm?

A’ = Anin=3T16

EXERCICE N°04 :

EXERCICE N°02 :

Soit un poteau BA soumise a la flexion composée.

h .
& = E_d On donne :
Mie (P g, > Mue No = 75 KN Me = 92 KN.m
Noo 2 z—d' No= 65 KN Mg = 82 KN.m
F.F.P ~ELU Feos =30 MPa; yp=1.5

M, =1.35M +15M

Acier Fe400 ; ys=1.15 2
M, =1.35*%20+1.5*11
M, =43.5KN .m La hauteur de poteau : 4.2 m
N > 43.5 - Calcul la section de ferraillage. * 30
O;'—O.OS SOLUTION 04 :
N, >290KN = N, = —290KN F.P.P = calculaELU
M 435 sollicitation :
&= =€, =——*10’ N, =1.35N, +1.5N, = N,, =198.5KN
N, -290 u —99e TV u :
e, = —15cm My =1.35M; +1.5M, = M, =247.2KN.m
d | | 30c Exentricité :
e, =——d +]g,[=30cm
2 e, = _'\:IUG - —129‘;7625 ¢, =1.243m
e,, =——0d'—|g,[|=0cm v '
2cm 2cm
—ftm e, = max = max =e, =2cm
g L 420 _168om
G 250 250
® 8
3L, 2
D S e2:104‘;h(2+a*5),
I\/IG
= = =0.528; ¢=2; L, =0.7L, =2.94m
S 290*107°*0.3 10° M + M, f 0
(0.36-0.05)347.82 3% g4
2 e,=—————(2+0.528*2)=e, =0.0176m
A >8.06 cm 2 = 1070 495 )=e,

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

|

|

e, =€

e, :eOJ{d —%):eA =1.48m

M, =N, *e, =M, =198.65%1.48

Moment :
= M, =294.15 KN.m
B M ua B 294.15*10°°
Hou = eqzaf ~ 0.3%0.452 %17
= Uy, =0.284
*
Hoc = 0.8”h (1—0.43]: Hge =0.493

Ugy, < Hge = Section partiellement comprimée
= assimilation a la Flexion simple

tigy =0.284< 1 =0.8%a, (1-0.4¢, ) =0.392

2 A =0

ae Mo 294.15*10°° 10°
B*d *o, | 0.828*0.45*347.82

A =22.69 cm?.

o =1.25(1- 1= 2115 | => = 0.428

B =1-0.40= =0828

En flexion composée :

A=A=0
Aza- N A :{22.69*104—%}104
o, 347.82

A =16.97 cm?

EXERCICE N°05 :

Soit un poteau BA soumise a la flexion composée.

On donne :
NG = - 250 KN Mg =22 KN.m
Ng= - 230 KN Mo = 25 KN.m

Fes =30 MPa; y,=1.5
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.
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