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PRESENTATION DE L'OUVRAGES 5suct i) 0
BIBTIOTHEQUE — -
Ecole Ratienale Polytec*mlgue
Le proyet qui nous a «te confie’ par e cTC Consiste a etudier
la Structure résistante d'un batiment a usdaqges o'hqbitation
Commercral et culburel.

Le batiment est constitue ol ‘une ossature en porﬁqaes
autostables .

Cete Structure comporte se/of‘ niveaux , un ROC « «sage comme-
reial (March<’ ), le premier piveau est & usage culburel.

le batiment comporte un vide sanitaire oAe 3™y de hauteur.
le lieu d'rin/o/and‘dﬁ'on est dans la regon o 'Alger classee par

= IS . & ”
(e cTc »one 1l de moyenne Sismisite .

Le batrm ent com/oom‘c deux blocs .se?Jafr:,S par unfainr‘a/e dila-
tation .

Caracterstiques geometriquées :
longueur tofale Jflgdm

éar_ge,ur totale . 4L, 75m
hauteur totale acrotere comprise . 28,70 m.
hauteur de plancher en plancher :5,60 (RdC) ;340 (12) ;3,20 (autr)

O0ssature : constituee de : 3 ’oorﬁgae; /onj fFuadinaux ef-j/oarﬁ'jwa’
transversaux . §
Planchers :

Tous /es planchers sont constitues par oes corps
creux et yne dalle e com/a/-c.ssrcm re/)o.mm‘“sur
des Poufrc// e prefa bri quees
La terrasse est inaccessrble (squrf entreteen)
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CARACTERISTIQRUES OES MATER/IAUX

‘A) BETON :
Le beton utilisé dolf étre COnforme aux re:9/65 CCBA &8

¢t a tous les réglements en vigueur,/a composition podr

un m-= sera :
_ 350 /<j de ciment CPA 325 avece controle a/f‘c’nue/

_ 300 litres de gravillons (Cg<25mm)
~ 400 Ilifres de sable (D5 £.5 mm )

- 475 Jitres J'cau
la résistance nominale a la compress 1007 : {33 270bars = 2704/

La /"esf.sf‘aﬂc:e nominale a la +raction 4‘3_ T+ 006{,‘3 =23 5'.9; o

La contrainte e com/Dressfan. admissible du beton est:
— /
Iz, = X.pB. a’ S.& 054
(om/ore.ssfon. .S'/m/o/e : .60 = &85 z@j/&‘n
Sollicitations du 25 genre ‘?Zo, - 45.685= 403 fg/cm

En fle xior .S/rn/o/e ou com/:;o.see avee *tra cHon, 2

—_—

% genre : 0 ‘= N37 K /cm . LS genre : ‘=206 /fy/cm

La contrainte de traction de refereﬂce :

52:: 0(}83/90}‘; B
f/fjfm-e : &i =59 /fj/c‘mz .Zs_genrc;@.:g’,gj k_g/cynz

B) ACIERS :
on distingue deux Cafcfgo»—/es dlacrers :
_ Aclers doux : FgE24 : Ten = L4098 zfj/cmZ

Sous SP1 : Ja = ¥z l0en = A600 Kg/em *

Sous SPZ ¢ o = Ten = -Z‘/UO@/CMZ
_Aciers a haute adherence : Fe £40

Ven = 4200 Kg/cm? pour ¢ < .20mm

Ven = %000 Kg/em® pour & >-2omm



Tableaux récapitula h]_s g

_Bzton
Contrainty 54 Tl e
unités | bars | Kifean®| bars | ky/am®| bars | Ky fem*
5P1 ¢7,5 695 |43¢ |437 |58 | 5.9
L SPRL 404,25 |403 202,5 | 2085 | 4,1 g, 35
_Acrers :
| Nature R.L H. A
Nuances | Fe E 24 Fe E40 F<80 |FeEY0 P20
unites | bars ‘j/cml bars | Iglen | bers | Kg/em®
Jen 2350 | 2uop | w420 | Yoo | 3920 | Yooo
J‘: SPf | 4567 | 4600 | 2747 | 2800 | 2¢/3 | 2(67
-da
SFZ2 {2350 |2u00 | w420 %200 | 3920 %000

Contrainte de *raction impo.fe’e par |a conditon de fiss uration

It =

03 =

R em/o//.ss age:

K

2,4

/

1
P

A

£

44 xoa"ij,

iy

brigues creuses (25¢cm)

" s
Endurt exterieur

Enduit interieur

1700k 0,015

-t

0y

= max (04, 0z)

—

1400 X 0,25 = 350, kg/m*
2000x%0,02 =

Yo Kkg/m*
Zékj/ml

“16 I<q [m A




CHARGES ET SURCHARGES

Rlancher Ferrassa -

~ Protection jraw//onj [ Y EML) oo o i s, e e o 72 Kj/m?"
_ EFanch erte multicou EREE o s o s e e e 10 kg Jm*
- Isolation #h erm/'que __________ 10 kj/mz
= Beforn & BOIE = on coves o mmi o == mmm 200 /cj/mz

Corps creux + fgble (20+5) — — — — . _ _ =
Enduit en platre (Zcm) — — — — — — 30 Kg/m*

-

—

G= 64 /g/m?' Sz 100 k_g/mz v G+l LS = FC7 lg/mz

PRPlancher 2fage courant ;

- Carrc/a_ge (2em) — — — _— __ __ __ _ _ __ _ 44 kg/ m
- Mortier de pose (2em)___ _ _ _ . _40kg/m?
- Sable de pose (2cm) — —  _  _ __ __ _ F4 g [/m?
- Corps creux 4 fable (20+5) — — — — _ 325 kg /m*
- Enduit en platre (2em) — — _ _ _ _ __ _ %0 kg /m*
Clolsons __ _ __ _ _ . _ . __ _ _ __ __ _ 75 }fﬂ/ml

—

G =548 kg/m*. 5=475kg/m* . G+A£25 = 758 kg /m*

Plancher afage centre cu/turel :

G- 5483 ka/m?*. S=500kqg/m? . G+ 14,25 = 1148 k m*
g/ ~9 s

Plgncher rez de chawsseez + mezan/nes

G =548 Kg/m*® S = 400 kg /m® G+4,25 = 1028 Kg/m*



PREDIMENSIONNEMENT

Principe :
Yz /orc'a//' mensionnement des poteaux ,en #lexion Compos € est

famt suivant les é‘t‘dpes .
- In caleule les pords des planchers Wi et le paids +otal W

- Dans le sens fransversal V= 0,4W = 217 &
_ On distribue les eHforts hormgontfaux : F _—:z“'_i_‘i/_‘_ V'
- On defermine |és efforls revenantaux poreaux: U

On utilisera la methode de "Bowran ”
F = F:Z_j-.ajg

g, 5(31+In) +Z I
Fa

E - FI
o8 (4+Tn) S"Z %

Selon [e poteau est Intermediaire ou de rive

_ On detexpmine les moments dans les /Dofeaux
Mg = Fh e My = E(/-«)h
— On détermine 1es efforts horiZontaux sous l€ sersme .
- On verifiera les poteaux (75xu0) en Flexion aam/oo.se’c
cavec Mmax = 2793tm N(E)=44,387¢C ; N(0escenk)=3353]E
- Dol les sections des poteaux !

Nrvead t 4~ 2-3 y-5-6 7-8-9 ‘l

Sectron | 75 x40 6oX 40 50X yo0

Poutres pincip ales at secondaires

portce max L= G,00m
L ¢ he ¢ L = Yo £ hi £ 6o = hge=60cm
15 10
0,8he < b £0o7ht 4836442 =5 bz=30cm

Planchers:
Lla hauteur des planchers est determinee a ,Dan‘fr de la

condition Suivante:
*51_;_1"_. zl5,4em =D /?(-_:-2_5(1!7’).

22,5
- -



Chapitre 2

CALCUL DES ELEMENTS




Calcul des poul'relles

Fous €s planchers sont a corps creux a.r.soae\s
v

a des poufrc//es

prefcrén qu ces .

b
y
i

Yy

schema statique

r——*—1\

el ht:25Cm l{ L \L v \L,%V \lv !LA‘L :L i !
3 Y wwom , um ", um )
/ r Ld r 4
v Moments et efforts tranchants :
—>
bo-42¢m 1690 bm
/ 0(374
by=2¢wm o 4y
- | DR DRI
1’372 0‘4125 0,32¢ 0,5‘(?
14,19¢ 4 3¢7 2"7 4203

[\ I
< N J

759 004 4,092 0,7é¢

Y<ho sectwon rccfan_gu/azh:

My = 4,372 Ma = 4cd0 (¢tm)
Armatures longrtedinales « Hravee : A o A=227cm 3712 v>A=339m

4pp‘(//J s A A=21 em’ = 3712 wﬁA:.‘}.’i'JCm:

Verifi caton des contraintes :
Va = A906,20kg/cm* & Ta ;| 05 = 3812kg[ecm’ & 7,
Calewl des armaturestransversales :
g, = Imay = 7,23 kg [cm? T, = 26,00kq/cm”
bo-3
£ * max {(f'-o,szb/@);,:-ﬂp;va’cm = E=45cm
0,2h = 4Gcm Ae=246= 0,56em”

& <fo, 2¢cm on prend € - f0cm

ATAOD

3Ti2



Calcul des escaliers

Type o escalier : o etage courant

Coupe AA

bl

Falier intermediaire

A625"

3007

L S,75m

‘tj = 0/30 cm

/120 4;i5 i 4120
h = 46,47 cm

AAET
——— %
1

et

dn a une paillassc a double palier , /e caleul courant e condluti
pour la Pom‘eé L Pré/efc; ; ¢
Veri £ cation de Ja Formule 4e Blondel :

38 cm < 9+ 2h < <cecm.

la Limite (59) Coff'eS/Dond awx escaliers courqgnts da’r/opafmeenf‘s

la limite (Gé6) C.orrCSﬁona’ aux escaliers des locaux /Df-fé/ f'CfU“-’S
So- h= A7em H=280cm = n= 230 _ 16,47 cm

17
n=A47 = h= 46,47 cm

g30 + 2(46,47) = 33,24 cm

OK .
Predimensionnement :

€9 = 186 - 062 = of = 31,79° = 32° =5 Coso(= 0,8480
3,00

Cos

/
- 8-



b e B £ .5 = M,76 £ € £ 17,65 =D €= A5cm
30 20 " . ) )
on Pf‘cnd /la meme €/oalsseur pour la /Dazlla.sse efles /od//er.s

Charges at surcharges :

- Paillasse:
poids de ta dalle /oa)//as.se 2500, 0 - 442,3Kg/m?
cosex
Potb’s odes marches : 2500 4 = 05 lgg/mz
2
C'arrc/aje + mortrer (44 +4o0) = B4 /fi/mz
endurt + platre z 36 kj/mz
G arde - corps R = 50 /ﬁg/mz

G, = 311,3 kg /m*

.Surcba:ge: 250 /fj/mz =y C72= Gi-f-'/, 15, = 1111,30 A‘g/mZ
— Palier

poids dela dalle /oa'/zé/- . 2500x015 = 375kg/m*

Carre/q_ge + mortier : (44 +40) = 3y /'f?/mz

Endurt + /o/cz/—n: = 30/kq/m?
G4 = 489 Kg/m*

Surcharge : 250 kg/m* > g, = Gy 44,259 = 789 Kg/m?*
Determination des cfforts :

Schema 5#77‘/97(/&:

= 4,411 E/m{
q4% 0,73755‘/1178 [ Cl?— /m

/q 3= 0,789 /m?
Neasroa AT A Rassma
b e
Ra ‘F‘ 4,52.5m % .'a,cromf‘1 ~ J,fzm T,QB

2
EM/g=0 = Ry= ‘ffgfffjﬂffzvﬂgf/z)-fizfz(fja-?-Z/J_)f-% 23/,
('g'f—.‘-fz -{—?3)

Rg = 9, (4 +83)+9,¢ - RA .
-




Ry = 2,706 E/mé F Ra = 2,792 &/mé€
Calcul du moment /Lsasl-cf?‘/'qcf ( M maX spus /a/oaj//a_sse)

Mix) = /QAJC _qff,,(x_g'l/_z)_ ?2{94;;24)1

al M (x)

= 20 =5 »QA-%&/-%_(JC—&)_—.O D x=290m

M7 = M(x=290m) = 3,468 £/mé

Moment hyperstatique ; encastrement partiel aux appurs

Mé— = 0,85 Momdx = -?/.90’67 é—/mf
Ma = 0,3 M8 = 4,040 &/mé
Caleul des armatures :

En ‘)“f‘d\/éé i
= n Me A5, 2,948,105
(z b -h? 2800. 490 . A3%*

K= -25,9
E-= Ca, 5777

= 0,0932 = {
0= 2 = 405,41 kg [em* < Oy = 437 KgJem? ; A'= 0

G EA - 2800, 09,8777 . 43 i

donc on /orcrza’ FT12 > A=A40, 17em* auvec b= 42cm
Dans [autre sens on ado/bfera des armatures a’fre/’aarfr?rbo
don /_J_é&: par:
Ar 2 A 2 4917 o 54 em¥ml 5 GT8/mlv2A=301,
& Yy
aveckt —16cm .

Aux qppu/\s :
| 2 A5 4090.10° _ 403280 = [K=¥9E
~2800-A00. A3* E=09224
d -2 ~ ! i 3
= 2 = sin ot Gt ; e

A4 - 4ok .10°

- { L TA = 2
2800.0,9224. 43 = Jdocm” ; STA0 a4 ‘9*"72@"’/&29



verifieations :

_ Contraiptes : entravee &5 = #0094 _400.4417 _ 07823 = &K ) 3= Eh= 113
bh T 400.43

5 _ _
Va= M 2 BIVEI07  _ g55¢ KejemPedy, _})’; U . 405,44 ke /em%i,
A3 40,17 11,34

aux appurs; @ = 2904 . 400.392_ 0,304 D& k ;2 =8h=llJ1e
/Df b .4 Aoo .13 ) 5 ¢

5 / 2e0,’
fa.:f_'f__: A4 040 . 1D = 2235 C.'ﬂl(af f:E:.Sz/f‘f /W {a-b
A3 3424437 9/ N 4Tk I
non fragilite” @ A Lb.h 43 - 40013 Y3 _ 13,30 cm? ok
Ten Y200

1

Hssuration : cT)J( = A _ o7 49,0254 , 44 = VOS‘H_@/C*IZ t_ﬁ:‘m{n {}’fe.,a;f
) 3
bd ..?/m 2 s,

non fragilite’ A 0,69.6.h.7 - 4,260 cm* ok

Con ditions aux appulis 'Tmaia"; 2792¢ A “/T+ M)_ -3, IJ’m) 0 o
r‘}rmm‘ura transversdles Zé: .Z”’_;_X 1«5‘57/0,7 F<,/,/5~£r ¢, 41 Ifg/cn 0.
. =D Ae=o0.

Poutre Pallere:

Y, ot | v

/f y / J’ y % . A g=J QTij/mL

g 4050 2 0N actons a"appé:k; Ry=Rg= 7,02k =Tm

M, = 73{2: 20Em My = Q¥SM, = €0Utm  HMa = 0,3My= 2,133tm

‘ 4
En +ravee o = 0,053 — &, K 0},’: 447 rfkj/an‘< 7y = A'z0
A=T173cm* = 4T/l6 2> A= §,04cm?

Auy appdis : m=00311 = & Kk 7, = ¢t 13kg/em® <0, = Alzo
A =43Tem* =5 4T40 A A = J4ucm?

—4"-



Chapitre 3

ETUDE AU SEISME




CALCUL DES RIGIDITES

Prmc:Pe

la methode c /D/Drdc'/;ee de MUTO est ulilisee pour /e calcul des
ossatures pafca.ux /Docn‘res elle est basee sur /a /'/jr/d/r‘c  relatve
de niveau dont MuTo .Sé{gjeff: comme valeur la n_g/d/%e avec
pateaux parfaitement en castres mults Dl ce par un coethiaent

“a”? correcteur fenant c:om/af‘e ae la Flexrbrite des poutres
arivant aux Nocuds .

R = rigidile relative de niveau o un portique .

R =a R%: r/j/ dile relative de nivéau dun por Frque a)rfj&f
la methode 4 app//quc aux batrments a e%ag& r/j/des dans
leur plan ayant une ossafure autostable reprenant la fotalite

des charges verf/cales ef horrzontales.
Efapes ce calcul :

_Calcul des rigidites lineaires des poutres ef des poteaux:

L: Momented inertie
K’DOf: T h: hauteur d'e’\‘age

h : Portee entre axe
— Calcul cles coefficients K et a; des r:g:dz#es des poteaux :

#

Kpout = L
P L

Poteaux intermédiaires Poteaux ode rive !
 Ffage courant- ROC Etage courant ROC
k’,/ 1k .(/1 K, K 4 Ky

s o kp ia

3 —1— Ky 7IT7TTT7 — k2 TTI777777

K K+ & + K3+ Ky K- K1+Kz i Ki+ K2 K- K1
2Kp 7 2kp <p

L= a a = 45+f a = “(m‘ a= 0’5+f

2+ E 2+ K 2K 2+ K




- Rigidite corrigee dun /DO/'CG.U U “de niveau Ty :
E; = zmaal/‘ -7 (ccBAGCS)

rt= AZE a"ck/;f 5 resistance du éer‘zm a  jours
f'/' E : Module de Youne-
’ . : | ‘ /
Pour les betons a base e coment de classe 325 G =420,

> € =3 78 . A0° f’j/cmz-

- ,Q:'_gid:‘fe relative de niveau corrigee dun par-h'qc_i_e; :

,LST‘.’.: 4% 9-‘ = Z ’{ff ?/-L k@‘ (f’jr/cm}

on Suppose que fous les /oofea,ux dun meme niveaw ont le
meme deplacement.
P

- Rigid/fel relative o ’e,fa_gr:’. % * g
n
-Sens /onﬁf'%ua’/ha/ ; .SQ/JX = i tQJ)(

- Sens Transversal : ﬁjy & RJ)/

-43-



RIGIDITES DE NIVEAUX

Portique longifudinal B-B

Niv| file /-<_ a K P alk P = ak p 6_7_1./12_ %'X
Zakp
1 | 9,691 0,257 | 4302,08 | 33y,63 0,425
9l 2 | 7,634 | quug /7 584,63 0,218
4 3 |4,979 0,497 2 c4713 | 267315 | 0,242 | 443400,03
Y 12073 |09,509 4 €62,76 0,2u7
7 K | 4,037 0,344 V4 q44,00 A
14 | 0,400 0,466 |2250,00 | 373,50 0,413
6l 20945 | o321 % 722,25 0,220
g | 3 | 4145 0,364 Ve 819,00 (327825 | 0,249 ‘45306‘:7,54
4 | 4,200 0,375 V4 S43,75 0,257
51 0,600 | 0,231 Y 519,75 0,155
4| 0,247 0,098 |4136,03 | 405,33 0,105
2 | 051y 0, 204 s 843,75 0,220
313 | 0,623 0,237 Y 980,24 |3825,82 | 0,25¢ |1437¢6,11
b | 0,653 0,246 L 017,46 0,265
5 | 0,326 0,4%0 Y 579,04 0,151
1 | 0,479 | 0,082 | 500232 | 414,83 | 0,093
2 0,923 0,174 % 873,88 0,198
213 10,379 | 0459 | «  |798,55 |439703 | 0,181 |147521,60
¢ | 4,075 0,512 |2511,1¢ |1285,71 0,292
5 |0,537 0,409 / 4027,06 ' 0,233
A | 0,179 0,311 |5022,32 |1561,9Y4 0,388
112 {gv23 0,381 i 1913,50 |4022,87 | 0,475 |222907,22
3 |o,24y 0,409 / 5¢7,43 o136

Ay~




RIGIDITES DE NIVEAUX

Portrqgues Fransversaux
q

owigue.s transversaux (1-1).(2-2).

Nivlfde | K a Kp | akp Zakp kP :Q_/')/
Zakp
9 |Ac |
g |2 0,694 0,257 | 430208 | 334,63 120054 0,278 50925,63
7|1 B | 4,38 0,408 7 534,25 0,442
6 |A.C| 0,400 0,166 | 2.2560,00 (373,50 0,265
5 ’ 4 . 439050 |-———"—_\55895,04
uw| B |0,%00 0,286 V% 6Y3,50 0,462
AC| 0,247 0 05,33 é
B | o,u35 o178 sy 736,21 0,475
A,C| 9,179 0,082 ,32 17,33 9,25
2 ¢ ¢ 5022,32 | 91172 | rg705 L2257 47938, uy
B |0, 358 0,152 7 763,39 o,4e3
A C 34
4 |AC ] 0,179 0,311 4 1561, Y 4952,00 0,345 27439032
B | 0,358 0,36l V4 1828,12 0,369
Portique transversal/ (3-3)
Niv | #/e Z a /</D C/kp Zd’k/g akp %_y
pidép
314 08| 33,6 0,2 .
7|8 | 4382 o, U408 V4 534,25 0,uy2
G l4c| ou00 | 0,1 2250,00 | 373,50 0,268
5 fee : : 4390,50 — 58985,04
o8 B8 0/300 0/236 V4 é03/50 0,¥el
AcC | 0,247 0,098 | wi13¢,03 | 405,33 Vs2Ed
3 i L =" Lisue,87 [22E2 Ncg434,37
B d,435 0,178 7 755/24 0,475
A | 0,379 0,082 |%022,32 | 411,33 0,19¢
218 0,301 |0134 /7 657,92 |3096,81 | 0/ 313 73504, 73
C | 0,538 0,409 |2511,16 |4027,06 0,489
A / 1 9 d
y 0,179 0,311 502232 |1561, 9% 123,88 0,500 17309, /9
B\ 179 0,311 74 1564,9Y 0,500

—A -

Fd




Portiques Eransversaux (4-4)-(5-5)

i _ iz o arKp W R,
Ny | hile K a P o’kp cl p deP N Y
 (AC]| 0,694 0,257 | 430208 | 334,63 27
7 T : : €2 | 4200,51 2278 150925,63
¢ | B | 4382 0, w08 “ 534,25 o 442
5 26
3|8 | 0,800 0,286 4 643,50 drye6l
C 098 0 53 0262
5 AcC| 0,247 0,09 413¢,03 | 405,33 /506,37 )y s5434,37
B | 0,435 0,178 4 736,21 0,475
4 |Ac | o358 0,364 (251116 | 914,06 295312 %399\ wog06,7¢
B | 9717 0/4Y8 7 1125,00 0,380
Rigidites relatives o etage

Jens /on_gz'fud/ha/ :

NI‘V g / g/ 7 6/ 5 / 4 5 2 1 \
&/)'( 340200,09 y47208,53 | 434238,33 443564, 80 | €e8721,66
Sens transversal :

N/,V Ge Bs T 6,5, 4 3 2 4
5% 254628, 45 | 29492505 | 29065¢,85 | 331192,09 | 72437%,83




Calcul du centre de torsion

L&y coordonnéées sont donnees par les relations :

& ¢
WL L E’QJY J o = E,QJX Y/
g T R o v :
z@/ o ZRKE
s
| /\Yc
. c U 2 3 Y 5
M
N
b
. B —t - » Xc
§
)
qL > X
A,‘L ém Z _ _4uom S _4m % 4m 3 "
NI 9.... % .- 1
Xed (m) 9,83 7, 9e 4,78
)JC('[m) yat 6 &

Coorclonnees des portiques par rapport au centre de torsion

F’ar#r?ae.s /anjl'fz/c//haux :

Porfrgues | 4-a 8-8 i
) (m) — 6, o ) ¢
Portiques +ransversaux
pro~Lort | 4_4 2.2 3% Y-l 5-5
g..--3 -9,53 -3 483 0,57 %,57 8,57
= 7.:-76 -1,9¢ 2, 4y 6/(‘4‘ A0, ¥
4 -4 78 |-4,22 5,62 7,62 13,62
z . :
Caleul cle ZRyx (y;)* e+ Z Ry (x/)
NIv 3,8,7 €54 3 2 A
ZRixly,: 28 0,816Yg0| 4004300 | 1,035 415 1,062155 | 1,604 934
Zhyy)li | A514275 | 4,070437 | 40115295 | 3,34 4753 |2, 559994

AT —




Calcul de la rigidite’ a la torsion de/ ‘etage
. % & . 3 s,
Rig = Z Ry (95" + 2 8x (3)°

NV 9,%,7 | ¢.54 | 3 z | 14 |
&6 ' |433075¢ \5,07»/7.37 5046645\ 4406909 q,uc.agz.l‘

Coordonnees du centre de masse :

Nirveéaud | g ;- > L 4 B
xG (m)| 9,30 9,32 9,01 6,67
Y& (m) G (00 | 6, 04 6,06 \ 5,94

Excenfric:'fcs' entre Cc etG :

Nrvead 9 B o 3 1 2 A
Xc (m)| 4,83 9,83 7,96 %/ 78
xg (m)| 9,30 9,32 9,01 667
Ey = XX |- 0 53 ~ 0,51 1,05 1,89
Yo (m) 6,00 6,00 6,00 €00
Yo (m) | 6,00 6,04 606 5:9¢
€z Yz Ve 0,00 0,04 0,06 -0,06

D'apres 1€ reglement- (RFA Art 3.3.5) 4 'e}cenfrffc//e’/odr rapport
au centre de torsion €st egale o la plus grands des deux
valeurs :
- 5y dela /o/c/,s_qrana/e Jimension du batiment
5/L= 5 .4580 =0,94m.

/00
_ Excentrieites éhfar/gucs Ex ou Cy .



ETUDE AU SEISME

Principa de calcul: La methode .5&0./77uc.= e7m valénte
/.pro/ao,fc?: par /e “RPA" etfanf non appls cable dans nofre
cas, car /es conditrons €noncees par celle-ci ne sont pas
ve’r/]/'eés , on peut citer la variafion de r/'j/a’/'fcfs des deux
premiers niveaux c]u/' df)oaﬁé.’ 257 ,0n utilise alors /la
methode /o,seudo_ dynam/'gué’.

Detfermination des charges Sismiques : Les charges s:'smi?acts

sont Supposees Concentrees au niveau des olanchers .
PP

Niv | 9 8,7 | es,4 3 2 1

W 253,60 | 256 60| 259 | 266,43 | 284,80 | 460,80
(&)

Evaluation des pulsations et des periodes propres :
le caleul d/na,m/'gc/c des /oe?/'oa’e,f propres d’oscillations se
fera par/a methode de “HOLZER?  c'est une methode

/terative basee sur la notion derigidite relative de niveau,

elle se prc}‘c bren pour des batiments contreventes fpar
cles por:‘f'qua
La methode consiste-enla oetermination des /DCI/SG’/’/U!?.S

Wiy Wy, ..., Wn et oles formes propres corres/aona/an}es e ces
valeudrs .

Procede de la methode :
. On Je_]f/’xe %)

.0n calcule /a/[arme /DFO/DfC aswc/eé a w %ar :

XJ = XJ.‘L/{-__..ZWK)(}C
Ra/ 4t

. Vd
_5¢ Yo = © w est la /Du/é‘afion re CACI‘CA.C’.& .
Ce /Jroce'de' est donne sSous forme c/brjam'grammc :

19 —



Calculer Ry Ry-csony Rn
Wy, WZ./‘---—-- wn .

)

on se donne w

l*L

Calculer |a farme/.ar@re qss0</@e q w
X = . 7
Xp = Xpq ~ Y S Wy X
. J JH
J = 1,---n-l1

E_S.fa/ver une
autre vagleudr

de w

-.Sf-af),- w /Du/saf/én recherchee

{xi| Forme propre

-l -



a)Sens longitudinal :

- Mode fondamental :

W, = 47, 88(rdfa)"

Niv - 3 7 ¢ 5 & K z 1
W, |253,60|25660|25¢6,60| 259 | 259 | 253 |2¢6,13|234, 80 | 160,80
Rjid) |3 4080 | ~ v 44720 | u v \4,3129 44256 |C 6872
xj A 0,96% 0,893 (0,790 (0,683 | 9556 |0,%11 |0,260 |0 404
L EWX | 0,035 0,070 (0,402 | 0,407 | 9427 |0, 444 |0, 451 | G455 |0, 404
Xg= 0,404 L Z wyxwls g0y 3 = xy _ki.z’v://'xjw‘:o
2 J — o - —_
Wi = 47 F8(rd/s)t = T; = 0,907s
- 2
- 2% Mode w; = 384,72 (rdfa)*
NIV 9 g 7 6 5 o 3 Z i
W' 253,60 |25¢,60 (256,40 | 259 | 259 | 259 |z266,/3|28480|/60,80
Ry (1) |3, 4080 « “ 41720 | 2 4,3/29 |4 425 |6,6872
X A 07/3 | 02/9 |-0,337 -0, 711 |-0,915 |-0,900 }0,67Z |-0,283
%‘.’zw»g, 0,256 (0,384 | 0,430 (0373 |0 204 | oy | 0227 0,388 |-0,283
_ - 4 2
X(-—'d?55 J—e-/" J-/CU :..0235 9)(0—)(1—:1;.2 JJW:O
W, = 384 72 (raﬂsj = T3 = 0,320
2
- 3% Mode_: Wy = A4039,08 (rd/s¢)¢
N7 v g ] 7 (=S 5 G > ¥ 1
W/ 253,60 |25¢,60 [25¢,60 | 259 259 259 |2¢6,15 | 284 80 (160,80
R, (10°) |3,4080| « v 41780 « v |\4,5129 \44256 |6,687F
X/, 7 0225 \-0725 |- 4,108 |-0,705 |9,4152 | 0,972 |1,067 0,497
LK 0,774 (0,950 | 0,382 |-0,402 |-0,857 |.0,759 |-0,m9 |0,563 |o497
s = i P A e 2__‘
Xq=z= 0,497 %?./2.' WX, w = 0,497 = XO_X,~E:2’_»?’/)_</Q)_&0
(-UJZ = #4039,08 (frJ//.S) =% 13 = 0,494 s

24




b)Sens Fransvaersal

- 22 -

- Mode fondamental : w/ - 35,78 (rd/s)*
Niv 9 | 8 7 6 5 y | 3 2 4
W) 253,60 |25¢,60125¢,C0 | 259 | 259 | 259 |24¢,13|284,80 (460,80
Ry (id’) £ 5462 | v 29492 u i |2,90¢5\3,5119 72137
%) 4 0,9¢%| 0,895 | 0,791 (0,677 | 0,543 | 0,394 | 0,224 | 9,070
Q' 3wxj | 0,035 | 0,070 | 0,402 | 0,413 | 0,434 | 0,451 | 0,16¢ | 0,455 |9070
x,;o/omzé’_/ JJw_oo70 >xo:x,,@_2 Jw-o
3578 (rd/s)® = Ty = 4,048s
_25 Mode : Wi = 294,35 (rd/s)”
NI v g9 3 7 G 5 L 3 7, (i
W) 25560 |256,60\25¢,60| 259 | 269 | 259 |26¢,/3|28Y%80)160,80
R/ (1) |g,5462| « v \29v92| w v 23065 (33119 \72187
X 1 0,706 | 0,204 |- 0,359 |-0,752|_0,951 |-, 90% |- 0,612 |-0,201
;’j& Xrlo,293 0,502 10,563 |- 0,393 |-0,198 |-0,0¢6 |- 0,297 |.0,4/0 |-0,901
Xy = =0, faf/ _.«z Y Jw =-0,201 2 Xp= x,-_/_zﬁ-z’ JJLU 0
235& 35 (rdfs)* = T, = 0,365 5
- 3% Mode W'z 787,30 (rd /s)*
N /v 9 8 7 - 5 Ly 3 Z -
%7 253,60 |256,60|256,60| 259 | 259 | 259 |266,43\2584,80\460,80
@/'(/05} 2,54c2 | v L9492 | « v (12,9065 \3,31/19 72187
X/ 4 0,2/5 |- 0739 |- 4,108 |-0,660 | 0,244 | 0,979 |1,019 (0,364
4 3
%.zwg{/ 0,78% |0, 954 |-0,368 |- 0,448 |-0, 904 |-0,735 |- 0,040 |0,65¢ |0,363
Xg= 0,364 A WX, wl=0 363 =D Xp=X;_ALIWK Wi 0
7 p % \/ -./ gO/ b__ Q g 7 fyz -./\/
W' = V787,30 (rd/s)” = T3= 0,223 5




Evaluation des Forces 5/5m/7ue5 g
Pour le mode fonadamental, on o J&s 7pe/r/oa’c’5 7 >0,755 dans 1€s
deux Sens, c/’afo/‘c?‘s /e RPA on dortdone prendre en conside.

-ration Jes +rors /Drem/e/:s modes o oscrllations
Les forces S/Jm/?vues corrcs‘/oondanf'a c/na7ue maode jdﬁfcfanf?é’é’f
par la relation

Fi, =

Il (A BD; Q)W Xx,

I : facteur de contribution du mode

A : C ogf/'c}enf g acceleration e gone

B . facteur Se cormporitem ent-ofe [a structure

D( . Facteur o'ampliFication dynamigue

QR facteur de qc/‘j/f’/‘e’

Wk @ Poids revenant au plancher k.

Xp, - Vecteur propre COrres/oona’anf au mode £
La sollicitation Fotale 2 g rssantF a cAa7ac niveau resdlte de la
combinalson des fc/bonscs nodales, les differentc modés ne
sont pas zn phase, afin e renr comz)fd Je cette Jr fﬁfoce
e phase on fera une Scf/)efpaf/%/dn 7¢/aa/ra%77c./e
La force 5/5/7//7(/6 Sera donneé pos

2
_]/2_/-1(. = \/Fk/_/-&zz*@;-

Sens |Mode | A | B | & T(s) | D=2 fos f- & Wi

T S WX
e | A 0,907 A 4By 4,294
E\ 2 |o45|g25{450 | g,320 2,500 — 0,435
e 0,194 3,210 0,222
> 4 41048 4,381 .4,289
g 2 g15 1025 |430 | 0,365 2,340 - 0/ 435
£ [ 0,223 2,994 0,234

- 2R =



-_Ne -

sens /on__q/'fud/}') al

1€ Mode 28 Mode 3E Mode
Wi (6) | XE |wWexe [Widf | X | OXpE | WERXE (A | X | e | e vy
1,000 | 1,000 | 953,60 |253,60| 4,000 |4,000 | 253,60|253,¢0|4,000 | 4,000 | 253¢0/| 253 ¢0 |
0,96¢ | 0,929 |247,36 235,38 |0,7/3 |0,508 |132,95 430,350,225 | 0,050 57,73 | 14,83
0,893 | 0,797 229,14 (204,57 | 0,219 |0,047 5¢19 | 41206 |-0,725 | 0,525 |-186,05 |43y, 74
0,790 | 0,624 |2ow, 61 |4st,61 |-0,337 0,473 |-87,25 | 29,26 |-1,108 | 1,227 286,57 [347,79
0,683 | O 466 (176,39 120,69 |-0,711 | 0,605 L1541% \130,79 |-0,705 | 0,497 |182,59 |428 72
0,55¢ | 0,309 |144,00 | 85,03 |-0,915 |0.837 |-236,98 (24678 | 0,152 | 0,043 3936 | 595
O, 411 | 0,468 (109,37 | 4470 |-0,900 | 0,810 |-235,51 |2155¢ | 0,912 | 0,831 124471 |22{15
0,260 0,067 | 74,04 | 49,08 |-0,67Z | 0,451 (494,38 |428,4¢ | 4,061 | 1,125 (305,77 |320,40
0,404 | 0,070 | 16,72 | 1,60 |-6,285 0,080 |-4550|+12,8¢ o497 |0247 | 79,97 | 39,7/
= 145572 (112480 = -492,05 | 4112370 s | 319,89 11934, 8¢
[TABDQ W, Xt Fuq () |GABL,GQW, Xk, Fi, (F) |[7ABD, W Xk 3 Fe; (&)
27,38 1,000 27,38 - 15,49 4, 000 _ 45,49 A 1Y A, 000 Lo4¢ |
27,71 0,96¢ 2, 71 - 45,67 0,713 A7 40,26 0,225 230 '
27,71 0,893 2¢,7Y - 15,67 0,279 - 3,43 (0,26 -0,725 ~- 743
27,57 0,790 22,09 |-158 |.0,337 5,33 10,36 | _1108 | _11,47
27,57 0,683 49,40 -15,82 _0,711 11,24 40,36 -0,705 _ 7,30
27,97 | 0,55 15,55  |-1582  |_0,915 74 40,36 0,152 1,57
28,7¢ 0, “11 A1, 81 -£6,96  |_ 0,900 14,63 £0,6¢ 0,912 9,70
30,75 0,260 7,99 -{7,%0 w GG 7L 41,69 A1, 39 4,061 42,08
17,36 0, A0 1,50 -982 -0,283 2,77 6,43 o, 497 -




Sens Cransversal.
1€ Mode 2E NMode 3 Mode
Xk XpE WX W | Xk XkE X [l | Xy Xe? | VX | ekl
4,000 | A4.000 | 253,60 |253,60 | 4,000 | 4,000 | 253,60 | 253,60 | 4,000 | 4,000 253,60 | 253,60
0,964 | 0,929 |2473¢ (23538 | 0,706 | 0,498 | 48415 [427,78 | 0,215 | g,0uc | 5546 | 11,80
0,893 | G797 |2291% 20451 | 6,208 | ¢ 044 | 5234 | 40,52 (0,739 | 0,64 |489 62 [A¢04 0
0791 | ge25 |204,§¢ |16157 0,359 | 0,428 |-9498 | 3345 |-1,108 | 4,227 | 286,97 | 317,79
0,677 | Q458 |47534 |M§,62 L0, 752 | 0,565 ([1IYGTE 44633 |.0,6€0 | 0,435 [ 170,9¢ | 112,66
0,543 | 029% | 140,63 | To MY 0,951 | 0,904 |-24eP0 (33413 | 0,244 | 0,059 63,19 | 1528
0,391 | 0,152 [4005 | Y945 _g304 | 0817 Lzuws8 (24742 | 6,979 | 0,958 |260,54 |25 %95
0,22¢ | 0,050 | 63,79 | 4424 |-0612 | 0374 | 17429 (10657 | 1,049 |4,038 |29024 |295,¢2
0,070 |G005 | 414,25 | 6,80 \-q201 |04 |-3232 | €43 | 03¢ |o 432 | 5§53 | 21,22
= 1430,0 (1105, 61 = LYY 1% |1135,57 = 333,70 |1¢23,02
[ABL, OW,| Xy, Fes (&) | [ABLAWK Xky Fz (6) \GABL0K, Xk 3 Fes (t)
24,98 A,000 21,95 |- 42,57 4,000 - 42,57 J ey 4,000 3, 64
22,24 0,964 21,43 |-42,72 0,706 |- 595 575 0,245 4, 88
22,24 0,893 19,86 |- 1272 d,204 |_ 2,59 8, 75 -0,739 | - ¢, k¢
22,45 | 6794 47,75 |-42,8% |-0,359 4,60 5,83 - 1,408 |- 94758
22,45 0,677 45149 |-42,8% (0,752 9,¢5 8 53 -0,660 |-5,82
22,45 0,543 A2,49 -~ 4L 8% |-0,954 42,21 7 85 0,2 VY 2,15
23,07 | 0,391 J,02  |-43,20 |(-c904 | 11,93 9,07 0,979 5,87
24,69 0,22 % 5,53 A4 AL (-G 4L j ey 9,77 4,019 3,89
13,94 4,00 0,37 -7,97 (-9 2v4 1,60 5,45 0,3¢Y 4,99




i T

Forces 5/5m/'7aes - Sens /on_q/}Lua’/ba/

Ni'v g 8 7 G 5 4 3 2 4

Fog (6))| 27,38 | 26,71 | 24,74 | 22,09 | 41910 | 45,55 | 11,81 799 | 4,80
o (B |-1549 |-1417 |- 3,43 | 533 | 14,24 | 14,47 |14,63 (11,69 | 2,77
Fhz(€) | 4014 | 2,30 |- 7,43 |- 1447 |- 7,30 | 4,57 970 |42,05 | 3,79
F (1) | 33,05 | 2904 (26,05 |25,45 |23,33 |2429 |2415 |1§¢1 | 4,59

Forces 5/'5m/'7u1f$ . Sens fransversa/

% 9 8 7 ¢ 5 & z 2 4

For ()| 2498 | 24,43 | 19,8¢ | 17,75 | 45,19 | 45,49 | 9,02 | 5,53 | 9,97
Fee (E) v 12,57 |-8,98 |=2/59 | 4e0 | 9,65 | 42,21 |11,93 | 5,64 | 1,60
Fus (&) | Sy | 4,89 |- %6 |-5,78 |\-582 | 415 | §47 | 9,89 | 4,99
F(+) |2675 [23,31 2404 (20,78 |1891 (47,38 \1738 |1424 | 2,73




Calcul des efforts franchants de niveaux :

J'apfc::s /e RFA V'effort tranchant reyenant o ok ague nivead &st:

hff) = Fn
In-1 = Fn +Fn-1
Ly = Fn+Fn~l+..,+€/'+...+F4

s 43 poen TRy 2 forces Sf:m/'ques a/o{o/f'quc::s a aAac,we niveau.

35,05 1 35’,0-51 26,75 28,75

2904 .4 62,09

26,05 3,14 » !

25,45 & 113,59 -4

233 1 136,92

729 4 158,21 ' A

2115 & 479, 36 &
1541 4 197,97

459 202,56

7

Porti que fon _g//f'u dinal

Fo rf/'qd ¢ transversal

27
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DeFormations horizontales :
Sous /action des forces horizontales
deformations horizontales pour eviter le desordre olans les

la strueture Subira des

elements e rem/o//;s:aje amss gue / ’cru_gmenfaﬁbn des contraints
dans /e fjf.sfe}ne e contreventement ef le heurt es Sewx constril-
chons voIsimes . [e de}:/aceman/‘ Jateral ca/cu/c/a;ﬁar-//f Ses forces

sismiques doif étre mu/r‘r'/o//é' par Yeg (Ark 3.3.7.1 RIAST )

Sk a’e;o/acemeﬁf‘ relatF de niveau k / k-
s, - /K Ea T : atfort Franchaont e niveau k
. ﬁek 28 Rk : Q@/dfﬁc/ de niveau K
8 : facteur e comportem ent cle lg structure

Les dc/o/ac'emenz‘; relat by lateraux o un er‘aje par raf/noré‘ awu X cr‘ajgs
c/w lur Sont acyacenfj ne G/OIVC’/?/'/DdI depd.ﬁ;&' g o075 dela hauteur.

o Sens longitudinal Sens Eransversal

Nv| T (Kg)io | Ri (Bfew))  Sciom)|  Euclem) | Tie(kg)16® | Ric (&p/em)| Sk (em) | Fie (em)
9 | 33,050 (34029009 o, 19 2,40 |Z6,750 |25462815\ 0,21 | 2,40
3 62,0_90‘ v | 0,3¢ | 2,40 |50,060 // 0,39 2,40
7 |88,140 y 0,51 | 2,40 | 711,400 /1 0,55 | 2,40
6 (113,590 41720853\ O.54 | 2,40 | 94,880 |29492505| 0,62 | 2,40
5 V36,920 | « 0,65 | 2,40 110,790 / 975 | 2,40
Y V158,240 1/ o,75 2,40 128,170 /" 0,86 2,40
3 179,360 W3129833| 0,83 | 2,55 |145,550 |290656,85| 1,00 2,55
2 \197,970 Wwylsck 80| 0,89 | 2,410 159,790 |331192,09| 0,96 | 2,10
1 202,560 pedlLlee| 0,60 | 2,10 (462,520\72187483| 0,45 | 2,10

La r-/jid/z‘c dela structure vis a vis des forces Sismiques est

assuree , les de /o/acemen/_r horizontaux dos auxﬁorcersx.rmqucf
ve’rrfzcn/“ Ja condition admissible dans /es deusw Sens .



Foute structure doit étre calculee afin de resister cux

edfets de renversement qui peuvent etre causes par /e seisme

rq *g
—---———}‘
Fg 5 x3
F7 X7

Fq. Xy

Fz X3

RDC

Fond"”

7 7 77 7 77 777 7T 7T 7T T T 7 T T 7777

Moment derenversement - Momenl en console (Roc )+ effort tranchant x z
5
Mom ent en console (RIC) = ZF;/ X,
1 2
Effort +ranchant a la base = /Z S

Moment resistant = b"i W, = i. éj_ W,
Sens /on_gf'z‘“uc//ha/,' . I ¢ ,
L= A8,40m b=920m Z=3m .’£w¢'=2255,55£:
Momenl-en console (Roc) = 3625,708 £Em
MforE tranchant a la base = 202,56 E
Moment resistant = 39,20 x 2255,53 = 21201, 982 Em
~oment résistant _ 24201,982 _ 5008 > 45 3 stable dans
rMoment de réenversement “£33,358 ce sens

Sens Fransversal :
Moment en console (ROc) = 2929,338 E.m
Mforl tranchant g la base = 462,52¢

Moment resistant = &,357 x 1155,63 = 414379, 003 F.m
Moment reststant _A4379,005 _ % 200 51,5 = stable dan.
roment derenversement  34%i16,89 ce& sens
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Chapitre &

CALCUL DES EFFORTS SOUS

LES CHARGES HORIZONTALES



EFFORTS SQUS LES CHARGES HORIZONTALES
“"Methode oe MUTO ”

Reparhﬂon des efforts Franchants de nivead
a) Portigue /anj/fua’m al :

- R4 - R/’
Z_/X:_\f/—'st-e + cI/X\/GpJ Y
= Je
b) Portique fransversal :
| .. pt . o
Z;/)/ = g)/ 5~_j_ -+ 7_})/ ‘ XG J X
ZR" K

"g'x : szorf franchant Sleniveact clansle sens /onjr'fua’/'na/
97 ¢ affort franchant de niveau dans le sens transversal
. excentricites .

x : Distance d'un portique rransversal av C.T

Y Distance ol wun /30/7‘/7uc /O/J/fudmd/ ay C7
Effort Franchant revenant a chaque poteau :

2 <, C
E o &4 -
J = __L___Zj

= ?/." /f/"’

Lj + effort tranchant revenagnt au pofeaux.' du n/'veau_/'
a, : coetticient de correction
Q" . @¢ffort tranchant revenant au porh'que. duniveau 4
/ff" ! kaideur du poteau 4 au niveau j
Determination dela position des points de moments nuls :
ta position <u /Jo}m‘“ d'inflexion est calculee ——

en foncetion des camc/c’r/'sf-/c]ue; du pom‘z}?ucﬁ

2= yh Y2t Yyt Y+




Repartition des afforts +ranchants: portigues /an_qifudlhaax

T £ 8 u & ?j n—&i—. J ) A .
T\ 2G| G W] K] Vi ERTE |6 @e a
-A | 113400,03 |-600 44,0466 - 0,9343 11,016
3305 | 340100,0| 4,33075 | B-8 /" 7] 7 0] 11,0416
Co / 4600 7/ +0,9843 11,997
ANl v |-e00| 20,c96¢ | -4, 8u3¢ 20,696
2,09 // // 8-§ 74 0 2/ o 20,696
= 7 4600 V7 + 4, 8036 £2,540
A-A // -600| 29,3800 -2, 6174 29,350
88/44 // // B-B| 0 7/ 0 29,380
c-c| /7 |y600 7 +2, 6171 34,997
A-A (13906951 600 | 37, 8633 -3,56320 37,563
13,59 4172085 |5,01173 |86 | 7/ 0 v 0 37,563
c-¢ 4 t 600 2/ + 3,5320 44,395
A-A| /1600 | 45,0400 ~4,2575 45,640
13¢,92 / /7 |8-8 % 0 v 0 ¥5,640
c-C /70 600 // + 4, 2575 49,397
A-A /4 600 | 52,7366 —4,9195 52,73¢
5| v 88| ., o o i 0 50,73¢
¢-C 2/ 600 | 2/ +4,9195 57,656
A-A 137,11 600 | 59, 7866 -5,7944 59,78¢
1193¢|431294 3 s,00cy|8-8] 0 1/ 0 59, 75¢
&-& /7 +600 // +5 7944 65,550,
A-4 |147521,60 600 | 65, 9900 ~7,5150 65,990|
19797 4425648 Yuoea0 (88| # | 0 2 0 65,990
¢-¢ v |#600 7% +7,5150 73,505
A-A |222907,22 |-600 | 67,5200 -1, 4677 67,52
20056|6687124,C |4 6492 |8-8| 0 % 0 67,520
c-c| 7 ket 7/ +11, ¥677 78,947




Repartition des efforts tranchanfs : portiques transversaux

Xc?_:: o = 94 cm

-~-33

—

- RE ; fo sl
Ly Z—ff 5 |prt %;a,, . y__ ZJ@/'t‘ W% Rjg Uy
47 50975,63 |-933 5,350 ~0,290 5,350
26,75 | 45462815 | 33075 (2-2 | 7 |-38) 7 - 0,413 15,350
55| « §57 // 0,253 5,603
1| u ~933 A0,420 — 0,54 3' 10,120
50,06| # o |42 o/ -3%3 7 = & 2_”:’ 40,120
55| « §57 7 0, Y74 10,594
T PR N e v Y- S A
mao| g 22| v |33 Z — 0,304 14,220
5-5 2 357 Y/ 0,673 14,893
11 |58985,01|-953 | 18,376 | - 0,987 |43
91,88 (294925,05 507473 | 2-2 | 17 |-383 % =0 384 14,376
55| »  |857 Y 0,860 14,236
-4 1 |g53| 22,158 _41,190 22,155
19, /7 7o |4-2 | |33 7 - 0,Ué3 22,458
55| 357 4 4,037 23,195
1-1 | s |-983 | 25,¢3y _ iy 37:7 25,634
12817\ 7/ /|22 v 1383 % i-0,536 25,634
55| (857 u 4, 200 26,834
A-4 | 58431,01 -3:"3_ 19,110 -4,5V9 29,110
415,55\290656 85 500664 |42 | 7 |-383 % -0,603 29,110
5-5 4 557 a 1, 35 0 3o, web
(-1 | 379364 |-79¢ | 42, w27 - 2,385 Y2,427
159,79 33119209 |4, Y0690 |2-2 |y -196 7 ~-0,587 w42y
5-5 | 40906, 74 40Uy | 19,73 & 1,465 24,197
1-1 | 27439032 478 | 64,775 -4, 487 4,775
w25t sslywensz|o2 | v L / 4465 £1,775
5-5 A A S




Calcul des moments revenant a chagque poteau :

MSup

M.SU/D: t(!‘)—%)

/é_—_-LZ: i M/hf 2 L2

NMinF

Calcul des maments flechissanls dans les poufres :

e 9 Vet
My= (Ma+Mp)
MI( K| K2 )Mz Ki+kz ”1( ki My = Ma+Mg
I My = K2 (Ma4Mp)
\ij kl+kz me

Calcul des moments an+travée dans les poutres :

o Mo _ Me o x= Mw |
| z)(E (e o Mg
Mw } l] M _;:i x';qL/Z';-)Mt_Mw( _EL_)

o
o= L/ L L/2 0 =
s rd 4 Mt: MU..)—’MC?_
2

Dans un autre Sens (<) le moment én fra vee chanje de.sz_'gne
Calcul cles efforts normaux clans les poteauXx :
les efforts tranchants s exergant sur /¢s noeuds des /Doc/f'—rej
Se +ransmettent en effor’s normaux dans [es /Dor‘caax
Ny = Tex - Ta’}" )

Te, 1w, étant en valeurs algebaigdes.

NgSo Com/D/ts.s'mn du poread

N, <o : Fracton du /oofeau.

_ Ay -



Moments £I€chissants dans les poleaux

Portigue longitudinal (B-8)

niviRot| € K g |&=yh| h-3 | Msup M inf
81| 4,379 | 0,691 | 0,30 | 096 | 224 | 3,088 4,323
B2 | 2,409 | 4,634 | 0,40 (4,28 4,92 | 4,625 3,083
3 B3 |4,¢6¢c |1,979 (o ¥o0 |14,28 (4,92 | 5,118 3,442
By | 2,734 (2,073 |0,¥5 | 4,44 |4:76 Lg_,_'goe 3,932
85 | 1,929 1,037 |o40 |428 [ 4,92 | 3,511 2,341
B¢ | 2590 |0,694 | 0,00 | 4,28 |1,92 | 4,972 3,315
B2 |y,52¢ |4,63% | 045 | 4,44 (4,76 | 7,965 6,517
? B3 | 5040 4,979 |ous |4y (4,76 | 8,917 7,214
8y 5,431 (2,073 | o | 4uu |1,76 | 3,030 7,385
Bs |3,437 |A4037 | ous | 444 |1,7¢ | 6,049 4,949
B1 | 3,677 | 0,691 | 0,45 | A4y |4,76 | 6,471 5,29y
Ba| /425 | 4,634 | QU5 | 4,4y |4,7¢ | 17,308 9,252
7183 | 7,412 1,979 | 0,45 | 1,44 | 1,76 | 42,517 40,204
By | 7,284 2,073 | 0,50 |1,60 (4,60 | 11,65% 44,654
Bs | 4,879 4,037 | o5 | 4,44 | 4,76 | 8,587 7o 025
A1 | Yy,343 | 0,400 | 0Y5 |4y (4,76 | 7,590 €210
B2 | g3yl |0,9u5 | Q5 | 444 |4,7¢ (44,680 42,041
6 |83 | 9,459 |4,4u5 | 0,50 | 1,60 | 160 | 15,134 15,134
By | 9,745 (4,200 | 0,50 | 4,60 | 1,60 | 15,592 15,592
B5 | 6003 |0,600 | 0,45 |44y |476 | 10,565 3,644
B, 15,499 | 0,400 | 0,50 1,60 | 4,60 | 8,348 9,318
B, |10,055 |0,9u5 | 0,50 | 4,60 |1,60 46,089 16,088
5185 1402 1,445 0,50 | 1,60 4,60 | 18,243 18,243
By |14,746 | 1,200 (0,50 |1,60 |4,60 | 418,793 18,793
Bs | 7,235 |0,600 [0,45 |1, 4 4,{§_JJK7§3 10,418
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Efforts Eranchants révenant a chague

teau

Portic?ue transversal (4-1)

Portigue longrtudinal B-8B)

NI 9,("') ZaI:P Pt | ga | g8 | sc g ?/X@) Zak/; Rt | By | By | Bs | By | Bs
; i )
Q& |334,63 | 534,25 | 334,63 G k) | 334,63(58Y,63 | 6UT/13 | 662,76 | WUY, 0D
9 18,350 | 41200,3/ o 9 Uh0l¢ (267345 . : ’
| 4v91 | 2360 | 4491 | & | 43719 | 2,409 |2,¢¢¢ | 2,734 | 4,529
a/k 334,63 | 53425 334,63 ajky | 33v,63 |584,¢3 | 64713 |667,7¢ |4tk 00
§ |4 120) AN ,
/ & |4,820 | wy78 | 2,820 & 2,590 |u,52¢6 | 5,040 | 5,431 |3,437
7 a‘ky | 334,63 | 534,25 |33v, 63 ol o a/k)'|33u,63 | 58463 | 647,13 | €62,76| 44y 90
/ : 2 ;
i T & | 39c3 | 6,292 | 3,963 70 € 13,677 |25 | 7,412 | 7,284 | 4379
a,k; 373,50 | €43,50 |373,50 a‘kj| 373,50 | 722,25 | $19,00 | §43,75| 519,75
G |45,37¢ [4390,50 - J : 6 37863 327725 Jf( :
&' | 7935 8,604 | 4,935 d &/ (4343 | 8,344 | dus9 |9, 745 | 6,003
5 \s2455| « Y% |373,50 |€43,50 | 313,60 B lisgtol # ajk/ |373,50 (722,25 | 819,00 | 843,75|519,75
/ & | 5951 |40,25¢ | 5,951 ‘ E/ 15,499 40,065 |41,402 |1,74¢ | 7,235
b 125,634 ‘y.{y 373,50 | €43150 | 97559 Uls5773¢] a k) |373,50 | 72225 | $19,00 £43,75 549,75
i & 16,885 (41,962 | 6,885 d & |coof |#e8 |43,175 113,573 | 8, 3¢1
'k | 45733 | 736,24 1405, 33 a;k;yps;33 | Bv3,75 980, 2y (10714 579, 0Y¢
3 149,10 154 87 L / 3 5g75¢ | 3525,82 A : ! £
= | Te27 (43,054 | 7,627 & (6,334 (43,155 115,315 {15,999 | 9,0u4F
9 2427 Wss7,05 Gk |41 53 | 73,39 W83 | | o)LL ar 03| (483 (875,85 179855 Jats 74} s020,06
LT \009 | 20,407 | 44,009 ‘ "N e 680 (3,15 [ma5e | 49,245 (45,413
A 64,775 \w952,00 af{/‘/ 4561, 94 1325/42 1561,94 4 750 w87 @é 15649y |14(3,50 5y 3 /
& |42, ufy 32,005 19,45 ¥ ! & |2qus 3210 | 9,158 /




Moments £/echissants clans les poteaux

Portique longitudinal (B-8) swe.

Niv | Pot 9 K Y 5:_% 2-5, MSU/J M in#
By | €008 | 0,400 | 0,50 |1,60 | 160 | 960U 9, 604
By 1,648 (0,945 | 0,50 (1,60 |4,60 | 413,588 48,588

It [83 [43,075 |1,145 (050 |60 460 | 21,080 | 21,080
By 13573 4200 |0,50 |460 |1,60 | 24,776 | 24,716
85 |14,3¢1 0,600 | 0,50 |460 |460 | 43,377 13,377
81 | 6,334 o217 |60 |you [460 | §644 | 42,921
B |13,185 | 0,514 | 0,50 |4,70 | 4,70 2‘2_;_0/4 22,44Y

5 185 45,318 | 0,623 |o,50 (4,70 | 4,70 | 26,040 26,040
By |15,999 | 0653 | 0,55 | 4,87 | 4,55 | 24,325 29,731
Bs | q0u8 |0326 |0,50 | 4,70 | 4,70 | 15,381 | 15,381
By ¢, 180 [0479 | 0,95 |2,66 | o1y | 0,865 16,437
B, (4315 |ow23 |o,60 |4,68 | 412 |14,688 22,033

2 18314989 0379 [035 0,98 |482 | 21,810 ¢ | 11,744
By (49,295 4,075 |ous |2,52 3,08 | 99,428 48,623
Bs |45,4/13 0,537 | 0,50 (2,80 |2,30 | 43,15¢ 43,156
84 |2¢,245 (9179 (4,30 |3,6% |-08y |-22,020 30,862

1 182 32116 (0423 | 0,80 | 2,24 | 0,56 | 47,98¢ 71,939
B3| 9,187 (o244 | 400 | 2,80 |g00 0,000 2572
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Moments flechissants dans les poteaux

Fortique transversal (1-1)

;/\/f'v [Pa/.“ f:p/ K j | 3 :j}; h -3 MSU/D NinF
14 | 1491 | 0691 | 430 |0,9¢ |4 24 | 3,339 4,434
9 18 | 2,360 |A3%2 | 0,40 |4,28 | 492 y,531 3,020
1C | 4494 | oedd | 0,30 | 496 | 3,24 3,339 1,431
1A | 2,820 | ge91 | O,40 | 4,28 |4.32 5,41y 3,609
€ 118 |y 478 | 4391 | 045 | 444 | 476 | 7,881 5,731
4C | 2,820 |0,691 | 040 | 4,28 | 1,92 5,414 3,609
A 13,963 loe91 |ous | v (476 | ¢,97% 5,706
7 118 | 6292 | 4382 | 045 (444 |47 | 441,073 9,060
1C | 3,9¢3 | 0,691 | ON5 | 444 | 4,76 ¢, 974 5,706
1A | 4,935 | o400 | 0,45 |44y | 4176 §,685 7,406
6 18 9,504 |ofoo | ous \4uu |476 | 44,967 A2, 245
1C (4,935 | Oiqoo | QU5 | quy |1, 76 8.885 7,106
A4 15,954 |oivoo | 0,50 |4,60 |4,60 | 3,524 9,524
5 (18 (40254 | 0,800 | 0,us |44 | 4,7¢ | A9,047 A4, 765
A4C | 5,954 |owoo | 6,50 | 4160 |4,60 | 9,524 9,524
4R | ¢,885 |owo0 | a,50 (4,60 |460 | 41,046 | 11,046
L |18 | 11,962 | 0,800 | 0,50 |60 |M60 | 48,979 A, 273
1C (6,595 | 0o | 0,50 | 460 |4,60 | 41,046 41,016
1A 7,627 (0,24 | 9,55 |4, 87 |4.53 | 41,¢¢9 14,262
3 (48 |43,85¢ 0,435 | 0,55 |4,87 | 4,53 | 24,496 25,%%
1C 17,627 (9,247 | 0,55 (4,87 | 453 | 11,669 1y, 262
AR | M09 |0,479 |0,60 | 4,68 | 442 | 42,330 A%, V395
2 18 | so,uo7 0,358 | 0,70 (4,96 | 08¢ | 47, 1¥1 39,997
1C 41,009 |0, 479 | 0,60 |4,68 412 | A2,330 AF, U35
A 19,48y 0,179 (4,30 |3,6Y4 |-0,8U | -16,366 0,921
1148 122,905 | 0,359 |0,90 (252 |08 | 6,385 57,u6¥
4C 19,434 0,479 | 430 | 364 |-004 |-16, 366 70, 921
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Moments flechissants aux no=uds des Pauh—c <
Portique /an_gu't udinal B -8

-39~

Wv|Nd | Ma | My | My | M2z f” Nd| Ma | My | Mg | M2
4| 13033 13083 || |26] 8,308 | q604¢ | —|47,922
2| - 4,625 | 4,95¢ | 2,952 27 | 46,088 (43,588 |4y,e70 | 20,005

g|3 / 5,118 | 2637 lz,éXo W25 (18,243 {24,080 | 43,725 | 20,597
¥ | _—| %806 |2,403 |2 w03 29\18,793 | 24,716 |20,25% |20,15¢4
s| 1351 |35m | _— || %0 |wwus |43377 |23795 |
¢l 323 | wanz |_— | 6295 || |31| 9604 | ge14 | — |48,218
713083 | 7965 | 4,674 | 6,206 32148508 \22,ud14 |A7,34C 23,655

8 8 3,442 | 8,817 | 5,823 | ¢,405 .7)33 24080 {26,000 (22,438 |24.681
9| 3932 | 9030 |48 | 6,481 3| 2,716 |24 325 | 23,000 | 23,000
10| 2,341 |6oud | 5,390 | _— || |35]| 13,877 | 15,381 | 29,758 |_—
i\ 3,315 |¢urt | 9,786 36| 42,921 | o8¢5 | _— | 43,186
12| ¢,547 |11,308 | 7,544 |A40,1%3 37| 22,444 | 44,658 | 15¢69¢ | 24,405

7013 | 7,214 [42517 | 9,395 | 40,335 | |2 (38| 26,000 | 21,810 | 22,785 | 25,064
4| 7,388 |4e54 (9,521 | 9,521 39| 29,731 | 59,428 | 4w/579 | 44,579
5 | w3 (4577 43,536 | _— || |vo| 15351 [ws15c (58537 | _—
le | 5,294 | 7,590 /42,3?‘# Yl 16,638 -zz,u}_o / -5,582
17 | 9,252 1(«,650 40,424 | 43,807 i 22,033 (A7,98Y |4e, 930 | 23,086

678 (10,244 | 45,134 | 42,083 | 43,291 Y341, 744 | 0,000 |yy74¢ | _—"
19 |41, 654 (15,5692 13,623 | 43,623
207,025 |40,5¢5 17530 | _—

21 (6,240 | 5318 | _— | ay,5:8
22 | 42,011 (46,038 41,887 |A6,211

123 (45,134 (48,243 | 45,993 | 47,453
2y (15,592 | 18,793 | 47,192 \47,192
251 Seuy (12,733 124,377




Moments fl€chissants aux noeuds des poutres

o rtique Ttransversal 2-2

NifNd | Ma | My My M2
Al w000 | 3339 |_—| 3,339
32 0,000 | 4534 | Z265 | 2,265
3| 0000 | 3,339 | 5,339 |_—
$ | awst | suy | |6,845
85 3,020 | 7,881 5450 |5,450
| 4,43 |54y |6,5¢5 //
7| 3609 |6,97¢ 40,5¥%3
T8 15737 (14,073 5402 | ¥,%02
93,609 |e,97¢ 19593 | _—
105,706 | 8655 | — |1%394
6\#M | 9,060 |iu967|12,003 12,013
12\5, 706 | 8,655 14,391 | -
131,006 9,524 | _— 16,627
8149112, 245 115,007 | 15,09¢ 15,106
A517,106 9,524 |16,627|
1 |4e1 9,524 |11, 0/6 //;-/ 20,537
YWarlew7es (15,979 16,572 16,372
1819, 524 (41,016 | 20,537
A9\ 11,006 | 11669 | |22, ¢y5
A\20118,979 | 24,19¢ | 20,087 | 20,087
2\ 11,016 |A11,669|22, ¢¥5 /
2|1q,262 |12/330 | 26,592
2 123125,906 17,04/ | 24,523 24523
24|14y 262 |12,330 | 26,592 _—
25149,495 |-16,36¢| _—| 2,129
1126129997 |e355 |23,19¢ | 23,191
ATV 18,495 |-1¢,3¢6 1 2,129
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Foteaux Sous £

FPortique longitudinal (B-8)

yf—

Niy| #t MS(/P Minf | N Neum | Wi bt MSU/D MinF N MNecumn
61| 3,088 | 4,323 |-0,8%0 |-0,840 Br| Y004 | 60y |-5432 |-19,423
82| 4625 | 3083 |-038y |-0,38y b, | 43,588 18,588 |-3,370 |-11,156

918 | 548 |3ui2 |-o0u6 |-goue ||%|8s|.24080 |24,080 |-1,410 |-u 652
By | 4,80¢ | 3932 |-0,208 |-0,208 By|24,74¢ |21,716 | 0,800 |-4,353
85| 3,541 | 2,344 | 4478 | 4,478 85143,377 | 43,377 | 41,042 | 39,416
81| 4,972 | 3,315 |-1,828 |-2, 668 B! 8,644 | 42,921 |-5,927 |-25,150
B | 79¢5 | 6,517 |9 905 (1,289 Ba| 22,914 | 22,04 -4 548 |-I5,736

8 B3 5,817 | 7,214 |-0,488 |-0, 534 353 26,040 | 26,040 |-1,450 |-6,102
By| 9030 |7388 |-0,udé |-0,704 Buy| 20,325 (29,731 |-1,049 |-5,372
856,049 | 4,949 | 3,717 | 5,495 —_35 45,384 (45,381 (42,944 52,360
Byle vyt 5294 |-2,887 |-5,655 84 0,865 |A46,438 |-4, 943 -30[055
82 |41,308 | 9,252 |-1,585 2874 8244688 22,033 |-5,430 |-20,366

7 8312,517 |40,244 |-qu92 |-1,026 b B3| 24840 | A1 744 |-7,367 |-13,%T
By \11,654 11,654 |-0,800 |-1,504 By|59,v28 |ug,023 |-8 3¢9 |-13,7¢41
85| 8587 | 7025 |57y (10,959 B5|43,156¢ | y3 15¢ |25,779 | 78,139
817,59 6210 |~3,834 |-9,339 B |-22,0L0 | 0,862 |-3,752 |-33,8!8
Br| 14,680 | A2041 |-2,050 |-4,924 118y 47, 98¢ | 7,939 |-y, 163 |-25,029

633 45434 | 45,134 |-0,8%4 |-1,870 83| doov |15/ | 7,915 |-5,55¢%
By 15,592 | 45592 |-1,075 |-2,579 "
85 | 10,565 | 8,64y | 7,803 |48,762
Bt | 8,348 | 8,348 |-y, 402 |-13,791
82| 46,088 |46,088 |-2,89¢ |-7, B18

5 85048,243 |482y3|-1372 |-3,2¢2
By | 18,793 |18,793 |-0,974 | -3,553
Bs |42, 733 | 40,418 | 9,6U2 | L540Y




RPoutres Sous £E

Portigue /on_q/'+ud/ha/ (B-8)

v Mw | Me | Mg T Wvilut| Mw | Me | Mg | T
I-2| 3,088 | 1,95¢ | 0,5¢6 |-0,84%Q A-2\ 47,922 | 44,670 | 1,626 |-5,432
23| 4952 | 2,437 | 0,515 |-422¢ 42-3 28,005 | 418725 | 0,640 |-§ K02

93-4 2,650 | 4,403 |0,277 |-1270 34| 20,597 | Lo,25¢ | 0,471 |-10,2(2
¥-5| 2,w3 | 3,511 |-1,108 |-1,478 ¥-5| 29,254 | 23,795 |. 4,770 |-11,041
1-2| 6,295 | wery | 0,840 |-1,828 4-248,218 | 17346 | o,u36 |-5,927

%2-3 6206 | 5823 (049 |-3733 | |3|43| 23655 22438 | 0,608 |-40,475
3-4| 6,405 | C,u81 |-0,038 |-3,221 34| 24681 |L23020 | 0,830 |-1,925
y-5| ¢,481 | 3,390 |-0,954 |-3,717 4523020 | 23,758 |-2 869 L12,9¢
1-21 9,786 | 7,541 |4,122 |-2,887 A-L| 43,786 |45,¢96 |-0,955 |-1,513

72-3 40,283 | 9,395 |04y |-y 472 22-3 24,405 22,785 |-0,690 |.40,043
34| 40,335 | 3521 |ouo7 |-4 9¢4 34| 25,064 | ¥4,679 |-9,757 |- 47410
45| 9521 | 1353 |-2,007 |-5,764 ¥-5| yy,579 | 53,579, |-6,979 |-25,779
1-2 | AL, 88¢ | 40,724 | 4,380 |-3,934 4 125,582 (46,930 |5674 |-3,7592

62-3 13,807 | 42083 | 0,862 |-5, 954 13 23,086 |41,7¢¢ | 5,671 |-7,915
34| 13,24 | 43,623 |~o166 |-¢,72F é
45| 13,623 | 47,590 |+4,983 |-7,803
-2\ 44,528 | 11,587 | 1,320 |-4402

5 2-3 | A6,211 | 45,593 | 0,159 |-1,296
3-Y\ 47483 | 47192 | 0,445 |-§,¢68

| Y5 [ 17192 | 24577 |-2,092 |-9642

- 2=




Portique transversal £-2

Poteaux Sous E

Poutres sSous E

43—

Wiv |t | Msup | Mint | N Neum | W |Bt] My, | Mg | Me | T
A | 3,339 A 434 | -0,942 |-0,942 d81| 3,339 | 2,2¢5 | 0,537 |-0,93¢
g|8 | w83 | 3020 | — 8c|2,265 |3,339 |-0637 |-043¢
C 3,339 | 1,431 |4942 (0,942 48|, 6u5 | 5,450 | 0697 |-20¥9
A |54y | 3,609 |-2049|-2,91 B-c| 5,950 |6 845 |-0,697 |-2,049
3 817834 |5734 48|40,583 | f40l | 4090 |-3 16y
< | 5uiy | 3,609 | 2,049 | 2,991 8c| 8,U02 | 40,583 |-1,090 |-3,16%
Ale 7w | 5,706 |-3,1¢4 |~6,155 4-8\14,391 | 42,03 | 4,189 |-4,u00
718 |11,073 | 3,060 P [8-c| 12,013 | qu,391 |-1,439 |- o0
C|6,/97% | 5,706 | 3,164 | 6,155 AB\| 16,627 | 45,146 | 0,740 |-5,295
A 8,685 | 106 | -4 400 |-10,555 8| 45,146 | 46,627 |-0,T40 |-5,195
61 814,967 |42, 2u5 | 8| 20537 (16,872 1732 |-e23¢
C 8685 |7,106 | 4400 |10,555 8| 16,872 120,537 |-4732 |-¢234
A 9,524 |9521 |-5,295 |-15,850 A-8122,685 | 20,087 | 4,299 |-7,428
58 18,047 14,765 L 38{ 20,087 | 22,685 |-1299 |-7.12¥%
C 96524 |9521 |5,295 |45,850 2_4-8 26,692 | 24,523 | 2,534 |-8,019
A | 41,046 |41,01C |-¢6,23Y |-22,084 8-c| 24,523 | 26,592 |-2,534% |-8,0!19
Y\ B (18,979 |48,979 . 482,429 (23,1 |.10,531 4,220
C \1,016 |1016 |6,234% (22,084 8-c\ 23,191 | 2,129 40,531 |-t zzo_J:
A (11,669 |1y,262 |-7,/128 |-29,212
3|8 34,196 | 25,906
c|\Meecd 442627728 |29,2/12
A (42,330 |18,495 |-8,019 |-37,231
9B\ 47,141 |39,997
< |12,330 (18,495 | 8,049 |37,231
A
118
| c



Chapitre 9

CALCUL DES EFFORTS SOUS

LES CHARGES V ERTlCALES




EFFORTS S0US LES CHARGES VERTICALES

le calecyl des portigues Sous les charges verticales se fa/}‘/oa.r
la methode de “caquoT”. Annexe A du ccB8hES
Expose de la methode :

7

La methode Sdppose que /es moments &' inertre des /DONL sont
Constants | le principe Consiste a choisir un noeud €& determiner
Lles moments cquuc/:e, a droife, en haut et en bas ,en tenant
com /97‘6 des ch arges destravees encadrant /e ncevd ot e la
resistance offerte par les frongons infer eurs ea‘.ﬂ/}pe}/eurs ?u/
aboutissent a ce nocud .

|
| hs +5
|

—

i e G e i Bl e we s b sl

f Ly = 0,3 Lw

} travees derive ;
lLe_ = 0,8 Le

w } travees interme diaires
L’é‘ = Le
hn =0,9hn 3/ Je noeud Con\sr'de’fe'a/:?arﬁ'enf a /avant c/ern/é’rﬁ/alder

hn = G 8hn h_; =9,8hs pourles autres cas -
— T




hp, hs : hauteurs libres rcéfpecfr'vem enf<u /poy‘em/ haut et bas

Ly, Le: Portees libres res )oe'cﬁ vement de gauche et de clrojte

Io,TIe, Iy, Is : Momenls d'inertie respect/vement de la #ravee
clegauche ef e drofe; dupoteau s up.et INF.

Sna:
/(W = ‘E’ v Ke = _JE & /{5 e _I_...5 p ‘(ﬂ = H..'.__..e
Lw L'e hj h

D= Kw+ Ke 4 ks+ kp

-~

Travee intermediaire

Four un noeud i d'une travee intermediaire , les moments dans
les sections darlyeureu.se.s (nus des appuis ) en valeur absolue :

D , 'z
| - | Mo = gy + Lo ZKwQuw
Lew Le ’
' 8 /
I B | He:E_e_.c!e +Lle Z Ke Qe
8,5

9e 9y ° charge unfy‘armc'mcm“re}:»arf/i: par unite de /on_gaew
re’s P ectivement delatravee de droite efde jaUC/l &
Qw : charge concentree C.//D/o/f'qucé sur'/a fravee de gauch
a la distance a.s du nu e lappurl. (Qe=dQuw=0)
les moments dans {a Seckon c/aﬂjcz//‘e:a/)’c :
Au hu de /&P/)a/ dans (4 deVédjcﬂ/aﬁz X Mo KW 4 11, (4- %’ﬁ’)
Au nu e /fa/p/oa/' dans la travee de drovte Me = /\-/é (4*11_;_6 ,LMQ; ~
#unu inf olu poteay  : Ms= L3 (Me - 174)
D
_2un prte e
Au ny Sup du pofeau My = 5’1 [Me - )

Me et Hw Sont néirydﬁff /ﬁadﬁq)

Four Les poteaux , la Face fendue du #roncon sup est-du cote
Cdrrejpona’an:"“ a la plus jranc/c des valeurs My, Me .

45



Travee de rive :

= 1\4" =0
L%_O ‘U/

/
hny hn, hay CwWis0 My=o0
A 2 3
h h
4 A" _.LASJ
=0, ¥ ;
Noeud 2 ¢ Ly :}Lw { f=o0 si Ks+kn 24,5 ke
’)C:,{_lis_«l-_iin_ St Ks+ kn (//,5ke
7,5Kke

Le= Xle {f""'g 51 Ks+kp >4 5kw
f= A- Ks4kn St Ks+ kn & 4,5k

75 Kw

Efforts Franchants dang les poutres
On ne a/a'/%/oar etat dans leccaleuls des eMforts tranchants dans les
poteaux et des efforfs normaux dans les poutres (<cB8A€8. AI5)
les efforts tranchants dans les poutres sont calcules en considerant

Lo +ravee /bdclbcnc/anﬁ: eten farsant etalt o4s moments e
contrnui e al-de c/'zd/j.: tg .

Me rd Mo ez gf , Me-tMw
‘I 7iIIr) Tzt
_Q /

2 2
i Tw :,cﬂ;_ + f‘_ff_f_!aﬂ{
Ettorts normaux dans les poteadx |
X Te

Ne = I Te |l +]Tiw]

Nz | Te+]Tju| ?\\ﬂm\\@m\\q

Portigue longitudinal Portigue transversal
wiveau |travee | G (Hm)| P (t/m)) | |Nivead |travee | G (#/ml) | P (+/m¢)
2-3 4,772 A-8B 3,81y
Tt 4 0,09 .
gae autres | 0,870 = Terrasse - ¢ 0,778 0,550

courant | foutes | 0,804 g:/q;f("’z) couranf | foutes| 3,300 OaeL LRy

2,750
ROC toutes| 0,356 6,380 ROC  |foufes | 3,300 2,200




Carcctéristiques geometriques - portique Iongifudrba/ 8-8

NINd| €0, | ¢ (m) | hy@) | As(m) | Kw .o ke .o | Kn.io¥| Ks 10| D. 40
A wug | 2,08 | _—"| 4405 20,03 | 32,08
2 | 4«8 320 | _—" | 208 | 4205 | 1687 ) Zo,03 | ¥8,95
ﬂ 313,20 z,gg/ 2,08 | Ae,87 15,75 / Zo,03 | 55,65
v {2,988 | 2,58 2,05 | 48,75 45,5 20,03 | 57,53
51 484 2,08 | 48,75 1 2003 |38,75
o[t ] s (P | 20 | 47,05 |70 | 2003 |43
O 2| wus | n20 |3 4| 208 | 4205 | 4687 |7 3"20105 203 %72 o
313,20 | 288 |*¥ g,5| 2,08 | 4681 |48.75 47/"050105 20,03 "3,
i1l 2o | 298 |22 s0p| 208 | 1875 |az75 |230, .| 2003 |7
Y15 |2.47 2 | MOB 4875 | ‘”d?.o'oi 20,03 P°% 4,
4 / Y s 2,08 7 / A2,05 39,4; 34,61 | 84,27
A 2 | 443 3,20 0 % A2,05 46,37 17 4 95,1y
5 31320 |48 Z % 16,87 | 18,75 7 / 104,84
L{, 4 12,93 4,8§ 1 &y A, 15 18,75 7 # 406,72
512,98 / ¢ ‘/ 18,75 / . 7 87,97
N p 224 | | 4205 |en31 | cas0 |86
2 | 448 3,2 “ f/ 42,05 | Ae/87 /4 v |158,73
3 3|3 2,8% by 7 A6, %7 48,75 T i 465,43
w |28 | 288 “w v | 4875 | 4875 | # v 167,34
5 | 2,88 1/ " 45,75 | Y Y 148 5¢
A vy | 22v | 476 | " |4205 |6250 | 1959 |45¢03
92 | wyg 3,20 7 i 22,05 | 46,87 y Y 170, 9¢
Z % -3 2 88 4 % A6,87 | 418,75 I’ Y 177,6¢
4 (2,89 £ 88 " 4,00 48,75 | 44,75 VZ 3500 |435,00
5 | 288 Z v N asps || o |3s00 |11625
1 wug | are | aTe | " | 4205 | 7954 | 79,59 |474,13
A2 | wu8 | 320 v “ 42,05 | 16,87 # 4 1§3,00
3 | 320 4y “ 16,87 | _—"| « v \175,95




Car'a.cfe’ri.sfigua qe’omef’rt'ques - portique fransversal 2.2

NINd| Ly )| Lo (m) | by (m) | b5 tm) | H0.0% | Ke.td” | kn 1Y | k50" Dy¥
A 4,40 308 |_—" | ag27 20,03 | 32,30
g Bl wuo | 4yo v 42,27 | 42,27 o 44,57
clwwo | _—| _— « 4227 | _— 13230
# Wuo | 2,3y w \_—" 4227 {4750 | o 50,40
3 B | 4,40 4,40 2/ -/ 42,27 | 42,27 V7 / 62,37
C L, 40 / Y/ % 42,07 / v // 50,40
AL ww 208 | v | — [41227 20,03 | » 52,33
718144 | we | 4 /v 12,27 | 12,27 | Z €y,60
C | wuo Y / 42,27 v Y 52,33
elAL— | w3 | 4 ol 1150 | 3461 | 3464 34,72
518 wsz [ w3z | » " 150 | 50 | 4 v |92z
Yleluwse | _—"| & Z 150 | _—"| v v\ 72
AL—"|ww | v |31y 1,85 6731 (¢250 |wzec
A8 |lww | wuw 2 v | 4485 |5 | v | 455,54
cluww |_—| v a1z 4285 / v |z
AL ww |34 |42 1595 | ezy50 | 79,54 | 154,99
208 |ww | ww 7 g 4295 a5 | A v |77y
C | 4o Vi /7 12,95 % v H5¢¥9
Al_—" wo |17 |47 1235 79,54 | 79,5¢ 474,93
118 | 4w | ww Y o 1285 | 1485 | 7 184,18
Clww | _—"] v v | 4435 Z v 4193

1:9




Calcu| des moments aux appurs -portique longrtudinal BB

Sous &

NV[Nd| Mw (m)| Mettm)| My (hm) | Ms (bn) | INw| Nd | Mw (Fm) | e (4m) | My (¢o1) | 15 (40)
A 4,292 1,282 Al _ 4,621 0,840 | %10
212,673 |2,407 0,033 | 24,788 £, 134 -9,328 10,323

S13lares 4252 | _—"Towes||y|3] 094 | as13 [-0061 | g0c1
| 0,848 |0 84¥ / 0,000 4| 9,78¢ | o0,78¢ 0,000 | 0,000
5| 0u33 L 0,433 5| 0618 —"1_0209 L0309
1 . 43 (0,679 | 0,764 41 1,74 | 9,903 |0,338
214,734 (4206 |-0248 |-0,179 214,832 | 4,070 |_0,345 |-0367

5 310928 |0832 |-o04 |-0051||3]3|6952 | 0,807 |-0,075 |-6,070
10785 |0785 | 0,000 0,000 “lo,75¢ | 0,796 | 0,000 |0,000
5055 | _—~"Vowy |-08 50658 | _— |-0,356 |-0330
11 43 0,731 | 0731 1 1,751 | 0,789 |o.961
211739 | 4198 l-0270 |-0270 2 | 4836 |n065 | 0308 | 0023

71310929 0,83 |-90¢9 -0,040 z 310,953 | 0,805 |~0,066 |-0,031
“10,786 0,786 |e,000 | 0 000 Y\ag756 |0,78¢ | 0,000 | 0,000
510,535 | _0,2¢8 0,268 510659 | _—|-aus2 |-9236
11 1,624 | g 30 |0 810 1 0,775 | 0,389 |-0,236/
2 (4,738 | 4434 |-0328 |-0328|| 4|2 |0502 |0,y |-qu12 Lo

6[3 0,941 |0, 348 |-0,061 |-00¢d 310,336 -0,193 |-0,113
u\9,78¢ | 0,786 |o,000 | 0,000
510618 | _—"|-0309 |-933
1 4,621 | 0,310 | 0,810
2\ 4,758 | 4.3 -0, 348 |-0,3L8

5 310,944 | 0,318 |-0,064 |-0,06]
¥10,78¢ [0,786 0,000 |0,000
50618 | _—"|-0309 |-9309

1+ q




Caleul des moments aux appuis - portique longrtudinal B8

Sous P
wiv |Nd | Mw (Em) | Me (fm) |Mn (£m) Ms tm) | W |Nd | Mw (Fm)| Me (4m) | Mn(#m) | Ms (47)
4 0,140 0,140 A 0,334 | 0,467 | 0,167
2 {0,197 | 0152 L0, 045 21 0,3¢8 | 0,232 | -0,068 ~0,068,
9l g7 | o109 -0, 007 31 0,194 | 0,169 |-0,012 |-0,012
¢ 9092 | go32 ©, 000 t 1 0162 | 0,462 | 0,000 | 0,000
5 {aous | — <G 0¢3 5| ¢g121 | _—|-90ey |-006y
1| 0,297 | 01440 | 9,157 4 0,359 | 0,496 | 0,473
20357 |0,2¢8 |-9051 |-0,057 2193717 o220 |-0,081 |-0,075
813 [assr [ o171 |-0009 o010 ||7|3 | 0195 | 0,465 |-0,045 |-0j014
g | 0,762 o462 | 0,000 | 0,000 u\o 162 0,102 | 0,000 | 0,000
5 | g108 | _—"|-0051 |-0057 5 (o 1¢1 | _— |-0,063 |- 0068
1 — 0,301 {0,450 | 6150 1| _—" 11033 |ousy | 0,578
219358 | 0247 |-0,056 |-0,056 2 | 4,082 | 0/625 f0,200 (|-0,255
713 | o191 | 0,174 |-0,040 |-0,040 || |3 | 0,561 | 0,474 |-0,038 |-0,009
$ o d6z2 | 0,162 | 9,000 | 0,000 U|o4e3 [ 0,443 | 0,000 |0,000
5 | 0,140 1/-0,055 - 055 510,338 _,/"/-0/11/5 -0/139
11 0,334 | 0,167 | 0167 1 L—"|o,83y | o7 | w7
2| o368 | 0,232 |-9068 |-0,068 ||| L | 2868 | OyugT |-0 156 |-0,756
6l3 | o3¢ | 0,169 |-0,012 |-0012 3 oy | _—"|-0207 |-0 207
W|o162 | 91462 | 0,000 |-0,000
51417 ~0,06% |- 00¢Y |
A 0,334 | 0,167 | 0,167 |
2| 0308 | 0,232 |-0,068 |-0,06§
b3 |y | o469 |-0,012 |-0,072
4 | g4e2 | 0,162 | 0,000 | 0,000
519127 ~G 064 | -0 06Y



Moments et efforts tranchants clans les poutres
Porﬁque longitudinal BS8.

Sous & Sous P
piv | Phre M () | e (im) | Tw (F) |Te (€) | Wiv [Pre | Mw (m) | Me (fm) | T (+) | Te (£)
-2| 2,054 | 4,282 | 2,298 |-257y -2 0,197 | 6,140 | 0,25¢ |-0,27¢
23 4,145 | 2107 | 3,634 |-3, U5y r9 310,407 | 0,152 | 0,201 |-0,179
9 3-4| 0,88 |1,232 | 1,696 |-144Y6 34 10,092 {0,103 | 0,176 |- O/le6
4s| 0,439 | 0,848 |-n680 |-1,452 -5 | 0,048 (0,092 | 0,483 |- 0,459
2| 73¢ | 1,403 2206 |-2308 || |1-2] 0,357 | 0,297 | 0u05 |-0,525
g 2310928 |1,20C | 4,681 |-1,5¢3 %2-3 0131 | 0,248 | ), 346 |-0,318
340,785 | %32 |44y |-14438 34 | 0162 0,477 | 0,308 |-0,290
v-510525 | 785 | 4,523 |-4379 50108 0,162 | 0,314 (~0,25Y
-2 4,739 | 4463 | 2208 |-23506 1-2 | ¢,358 | 0301 | o, 44y |-0,516
1 |\&3 o729 (4498 | 4,679 |-7,5¢5 7 2310494 | ¢, 247 | 0,30 |-0)318
34| 0,78¢ | 0,831 |4we3 |-1,439 3410162 (0,471 | 01301 L o,296
V-510/535 | ¢, 786 14,521 |~1,351 Y-5 10,110 | G462 | 0,243 |-0,255
-2\ 4,788 | 41624 2,227 |-2,257 1-210,368 (0,334 | 0,459 |~ 477
o (23 0,9¢1 | 4,431 | 4,679 |-1,5¢5 6113 0,134 (0,232 | 0/341 |-0,323
5 34 9786 (0,818 |4 ¢co |-4, ¢ e 0,162 |0/1ed | 0,300 |-0,295 |
¥ 45| 0,618 |0, 78C |4, 497 | <7405 1 4-510,127 0,762 (0,308 |-0,290 |
12| 14,332 | 4794 | 32642 |-2,272 1-210,377 | 0,359 | o,4e2 |-0,468
3|23 0,952 | 4,070 |AelA |-4,583 % 1-3 10,195 0,220 | 0,338 |-0,32¢6 }
34 0/786 | 0,807 | 4,457 |-1,495 3-4lo,162 | 0,165 |¢0/300 |~0,297
4-5| 0,689 | 9786 | 4,478 |-1y2y «5| 0141 (0,462 | 0,305 |-0,293
42| 4,836 | 4,754 |2 242 |-2,272 12|4,082 | 4,033 |0,45¢ |-o,v7% |
9 2310953 |4,065 |1, ¢y0 1554 |1 9|23 10561 | 0,625 10,3Y5 |-0,31¢
3410786 | 0,805 | 1,456 |-1,u4¢ 30463 | o,yTY | 0302 |-0,294
“5) 0,659 |0)78¢ |1/%86 |-1,41¢ 510,388 |0,¢c3 |0/320 |-0,27g
j 120802 14775 | 2251 |-2,23] | T2 ]o,563 | 0,83 0,459 |-0,y71
13 0,386 |oue7 | 4,632 |-1,592 310,41y o497 | 0,353 |-0,311

'y




Efforts normawux odans /es Pofecwx . Por{v'que /on_g/'t‘udma/ B8

Sous &
N |Pot | T Te N Neum | N 7ot T Te N N cum
1 2,248 | 2298 | 2,29% A / 2,227 | 2,227 |43,343
2 |-2,57¢ | 3,634 | 6,208 | 6,208 2 |-2,2387 | 4,679 |3,966 |26.050
G35 |-345u |4c86 | 5190 |5 100 4|3 |-15v5 | 4,460 | 3,005 |24470
Cly |-Tivwe | 4680 | 2426 | 3,/2¢ $l-qu | 4497 |.2,939 |41,86¢
5 |-1us2 4052 | 4,452 5 (-1v0h 4405 | 827
A / 2,206 | 1,20¢ |4 Sos y 2,242 | 2,242 45,635
2 |-2308 |A4eB1 | 3,989 |40197 2 |-2272 | 4,604 |33 | 29993
B 5 |-1,543 | 4uew | 3007 | gtq7 ||D| 3 1,583 | 4us7 | Bovo | 23,210
¥ |_qu3g | 4,523 | 2,964 |¢,087 ||' |4 4,445 | 4478 | 2923 | 2p, 787
5 1-4,379 | " | 4379 | 2,334 5 |avae | 402y | 9851
1| 2208 |2208 |e,72 4| 2,242 |\ 2202 \4r37
2 |-2,306 | 4,679 | 3,985 |44,172 2 122,272 | 4,640 3,9/2 33,905
7 3 |-4545 | 463 | 3,008 |41,155 % 3 L 1,58¢ 4 ¥56 T%,aafa 26,250
4 |-qu3g | 4524 | 2,460 | 9,047 4 lLavuc | qvfc | 2,932  |23,719
5 | 1,384 1351 | w22 5 Lo | | aui |41,267
4 2,227 |5 227 |8/939 1 2,254 | 2,251 | 0,178
2 |-2,287 | 4679 | 3,966 .| AHACY A 2,_2,255 41632 3,895 |37, 800
6|3 |-15¢5 | 1uso | 3,005 | 46,460 3 |y592 | " Tasez 27,302
Y 86z | 1497 | 2,439 (14,986 ’
5 |-1,405 4,405 | 5,617
4 / 2,227 | 3,227 |1,/6¢
Bl2|-2/29% |4¢e79 | 3,%¢ |22,/14
3 14,55 | 44«60 | 3,005 |17,/65
Y |-fwv2 (4,497 | 2,939 |44 125
5 |-1,u05 4,405 7022

87 =



Efforts normauwux dans /es poteaux - porfigue lar:g itudinal BB

Sous PR
Nl |\RE| Tw Te N Neum | \Ni\ht| Tw Te N N cumn
) osg | 0,25¢ | a25¢ 4\ " ous9 | 0u53 | 3,u52
L |-0,276 | 0,204 | o717 | 01477 2 |-oT4 | 0,344 | 012 |4,6Y6
913|079 |01 o255 |o0,355 ||U]3 |-0323 | 0,300 | 0,623 |3ued
Y |-0,166 0,483 | 0,349 | 0,349 ¥ |-0,298 | 0,308 | 0,606 |3,3%0
5 |-0159 | _—"| 0159 | o159 5 |-0,290 0,290 | 4598
1| o5 | owod | 0661 4 w62 |ouel | 2,91
2 |-0,525 | 0,3v6 | 0811 | 4,348 Z |-ous8 | 0,338 | o Y0 |5u52
8 3 |-0,3/3 0,303 0,626 | 0,981 5 3 |.932¢ 0,300 0,602 ¥,095
v |-0,290 | 0,314 | 0604 | 9,953 ¢ |-0,298 | 0,305 |0,603 |3,933
|5 |- 028¢ 0,284 | o,qv3 5 |-0243 0,293 4,893
ir 4 / ol o uty | 4,075 A o,ube6 O ¥5¢ 3,370
| |2 l-aste | 03w | ad6z | 3210 2 |-o%7Y | o3¢8 | 0,822 |g,27¢
713 |-o348 | 0,304 | 0,609 |4600 ||2|3|-031¢ |a.302 |o0,618 \|4,7/3
Y |-0,296 0,313 | 0609 | 4,562 ¢ |_o0,29¢ | 0,320 |oéle y,599
5 o235 | _— o285 | 0,79 5 Lozs | _—") 0298 | 2,471
A 0459 | 0uT9 | 4,53¢ 4 ousyg | o459 | 3,829
2 |-—ou71 |03¢1 | 0342 | 3022 ||4|2 |—0¥T1 | 0,383 |0 824 |T,093
Gl 3 0,323 | 0,300 | 0,623 |2,223 3 |-0,311 / 0,311 | 5,02¢
¥ |-0,299 |o,%08 |0,60¢ |2,4F
5 it 2 Y / 0,290 A018
1 o459 or¥h9 4,993
2 |-o,y71 | 0,344 0, $42 3,83y
513 1.0323 | 6,300 |o235 |g8%
Y |-0298 | 0,28 0,606 |ZL77%
5 [-9220 0,296 | 4,308

_53.




Calecul des moments aux cxpfui.s - portigue Yransversal 2.2

Sous G Sous P .

Nl Nd | Mw Me Mn Ms |lurind| Mw Me M Ms
4 5,387 5,387 A 0:715 9 7/5
9|8 | 9,252 | 10115 0,293 || 9| B | 4,453 | 4,453 6,000
|| ceet _—|-aset || € lous | ] -0 715
A 5675 2,670 | 3,005 A 4,659 | 0,778 | 0,87
Blo|rnsw | 1746 | 0,00 |o000 ||9]8 2,191 | 2,191 | 0,000 | 0,000
e|5er5 | _—"|-z610 |-3005 cluesy | _—|-q778 |-o03%

A 3753 | 2,077 | 2/877 A 41677 | 0,83% | 0,833
1187 7,51c |7516 | oo |o000 ||7[8]| 2491 | 5,191 | 6,000 | 0,000
c | 5,753 -2377 |-2877 < |\ 4677 -0,#3% |-0,838
oAl _— lc 137 | 3,068 [3,068 (LA 4739 | 5,894 | o89¢
18l 72¢5 |7,245 | 0,000 0,000 ||§ |8 |22 | 2,/2 0,000 | 0,000
Ylc {6,437 -3068 L30c8 ||%H|c | 4759 ~0, 894 |-0,894
A 6:237 | 3,231 | 3,000 A 1,806 | 0,942 | 0/87%

Al 8| édus 6,5uy | 0,000 0,000 38 1,99¢ | 4,996 | 0,000 | 0,000
c | ¢z3 3,231 |-3,000 c |4,8/¢ -0,942 |-0,374

A ¢,280 | 2,763 --|3,54¢ A 5,233 | 2,30¢ | 2935
2|8 |eser | o843 | 0000 o000 [|J|B|5 707 |577 | 0,000 |o000
a | 6280 -2,'{63 3,56 c 15,233 -2,306 |-2,935

A ¢ 336 | 3,468 |3 (48 A Y224 | 2,412 | 2412

1 B |68 |¢,845 | 04000 0,000 ||11|8|4,5¢5 |4,5¢5 | 0,000 |o000
< | 6,336 -3,168 |-3,46% < |y22y “Z, 12 |-2,¢72
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Moments et efforts franchants dans les Poufrc’.s

Pfortigue transversal 2-2

sSous G Sous P B
Nirltra] Mw | Me To | Te ||Mvl|tra|l Mw | Me | Tp | Te
A-B| 9.252 | 5,387 |-44,191 | 4755 AB| 1,153 | 0,715 |-14,591 F, W38
Bc | €660 | Ug 75 |-12330 |43,608 8¢ |o7i5s | 4153 |-1,433 (4,694
AB | 7,546 | 5,675 |-gu0 | & 74 A8 | 2491 | 4,65¢ |-2,7%2 | 2,5¢§
Bc| 5,675 | 7,516 |-8,740 | 9,ul0 8C | 14654 | 2091 |-2,5¢7 | 27%2
1 AB| 7,546 | 5,753 |-2,395 | 4755 7 AB | 2194 | 1,67] 1-2,73¥ |4 552
B8c| 5,753 | 7,546 |-8,755 | 9,395 8C |4,e77 | 20191 |-2,552 |2,73%
?; AB| T, 245 | 6437 |-245 | 3,705 g AB\2,112. | 4,749 |ze57 |2537
4 |Bc | 6,437 | 7,245 |-8,708 | 9,115 g |\8C | 1,789 | 21/12 | 2,537 |4,657
AB| ¢, 8¥8 | 6,234 |-8,779 | 4,545 A8 | 1,99¢ |1 8/c |-2,559 |2 v
> BC|g,231 | 6848 |-8745 |1,779 3 lac 14,816 |4,99¢ |&v91_ | 2,559
P AB | 6,348 | ¢ 280 |-9,230 |4,09¢ ) AB | 5,707 | 5,233 ¢|-7,309 | 7429
BC | gl80 | 6848 |-8,094 |9 230 Bc | 5,233 | 5,707 |~7,129 | 7,309
4‘;}3 6,848 | ¢6,33¢ |-§,759 | 5,565 y AB | 4, 5¢5 | wezy |-5,8u0 | 57/0
Be | 6,33 | ¢,2v8 |-8,5¢5 | 8,759 BC | 4224 | ¥, 565 |-5,7/10 5,3’#04
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Efforts normaux dans les pofeaux - portique Ffransversal 2.2

Sous & Sous P .

bt Tw | Te | N | Neum |Wr|bot| Tio | Te N Neum
Al_—"13785|4785 | 9,755 A 4u3d | 4,u33 | 4,433
918 |-4,191 | 43608 24,799 | 24,799 | |9 | B |-4594 | 4.59( | 3,482 | 3482
< (-12,330 42,330 | 42,330 C |-1u33 Aw33 | 4433

A §,740 | 8,740 |A43,525 A 5548 | 2,58 | 3,94
§1&1-9u0 |gu10 (45820 |43,619 ||| B |-z7vz | 2,792 | 548y | 8,666
c |-8,7¢0 8,7¢0 |24,070 C |-2,503 2,5v8 | 3,984
A 8,755 | 8,755 | 27,280 A 2,552 | 2,552 |¢,533
716 1-9,395 [9,395 [45,790 |c2409 ||T| B8 [-2738 | 1,738 |s5,u7¢ |aw1uz
c|-8,755 5,755 (29,825 c |-2,652 2,552 | ¢,533
A 8,705 | 8,705 35,985 A 2,537 | 2,537 | 4,070
é B\-9415 |9,7#5 |41§,230 |80,639 6 B T:e,,a,57 2,L57 15,314 |49,u5¢
c|-8,105|_— | 5105 |38530 c |.2,537 2,537 | 9,070
Al_— 15,25 |35 |weso || [A| _~T2537 |5537 | 41,607
518 1|-9415 | 9,115 |48,230 95868 ||D|B |-2657 | 2,¢57 (5,304 |26 770
c|-8,705 | _—"|8705 |wj235 e |-2,637 | 12,537 |44,607

A 8,705 | 8,705 |53,395 Al _—"]2837.|2537 |1y.1u

L 8 |-9,115 (9,045 |415,230 |117,098 || lt| 8 |-2657 | 2,657 |5,3/4 |30,084
c |-9,705 8,705 | 55960 c |-2537 | 2,537 |4u v
A 5,545 | 8,545 (64,940 A 2491 | 2v91 46,635
\3|B|-4779 | 5,779 47,558 3u,65¢||3| B |-2559 | 2,559 |5,#15 |35,22
C |-§,5¢5 5,505 | 64/vi5 < 1.2491 2,491 |46,635

A J,09y | 8,094 | 70,03Y A 7,129 | 7,429 (23,7¢Y
216 (-923019,230 |18,460 153,116 [ |)| & |-7,309 | 7,309 l1w,c13 |W9,8L0
clfo9y | _—"| 8,09y 72,579 || |c |-1129 7,129 |23,7¢4
A ’} 565 | f565 |78,599 A 5,710 15,710 | 19,474
1181-8759 (2,759 |17,518 |171,097 || 4| B |~5,840 | 5,840 |14,650 |64,500
C |-§,565 5,565 | 81, tvyl| |c |-5740 / 5,700 | 29,474

55—




Chapitre ©

SUPERPOSITION DES SOLLICITATIONS




SUPERPOSITION OES SCLLICITATIONS
Les elements structurqux doivent étre dimensionnes pour les conbinalsons

des ch arges verticales at des cAaxye; 5r3m/'7uej donnees sur la basedu

re:g/e’mfm‘ (RPAST) :
Foutres . G+PtE [Q8GLE G : sollicttation due a/acharge pam.
Poteaux :  Gt+PL42E ,;986+E  P:Sollicitaton due a la sardharge

£ sollicitation due au selsme

Moments enfravee des pac/fres :

Sous G+PLE M= M (G+P) -
My = 1 (676) - Mw (0/76-

= M, (64+42P) - Mw[fr)+f"fc(6)
f"fw(cr)+ Me(G6) + ML (E)

); Me©35) + 1, (E)

Sous 0,8G $E

Moments aux appurs des poutres:
Ma = Ma(G)+42Ma (P)

Sous G+4,2F
Sous GtPLE Ma = Ma(G)+Ma(P)tMa(E)

sous 0,8GLE Ma = 0§ Ma(&) t Ma (E)
E+forts Hranchants dans les poutres |

Sous G+4,2P T = T(6) + 42T(FP)

Sous G¢PLE T = T(G) +T(P)LT(E)

Sous 0,JGrE T= 0,87(6) £T(E)

les combiparsons ces charges vertrcales et se/sme sormrt:
rgdet E

Ma = Mw ouMe

Poteaux :

Sous SE, ¢ G+4,2F ‘Sous 55 G+P+ 4,26 ,

oy -



Moments en Fravee des poutres . portique /anq/'faa’/ha/ B8

§ > Sous & Mo MEy MEg
N ‘§ Me+ Mw
3 _E s P G G+4ZP| G +P | Q3G |G+4,2P|G+P
-2 1 4,¢¢8 0,372 3,440 2,479 2,11Y 1,39¢ 4,540 | 4,573
2.3| 4,92¢ 0,190 3,544 4, 746 A 808 4,294 41463 A 438
3 3y | 4,065 0,454 1,409 0,529 o,wdx 0, 275 a,223 0,2¥3
vs| 0,643 |o4s4 | 4ud | 0,951 | 0,920 | 0,613 | 0,682 | 0, 69¢
A-2| 4,55% 0,651 3,469 2,352 2,222 4,257 4,177 | 4 2¢3
2.3| 4,067 0,332 4,6/2 o, 943 «, 577 o,u35 | 0,282 |o,325
8 34| 0 %02 0,2¢9 4,30¢ 0,324 g, 7é¢ 2,398 0,298 | 0,331
y5| 0,655 0,269 | 4,306 | 0,974 | 0,920 | 9,524 | o, «4F9 | 0,546
1-2| 4,604 0,654 3,159 2,339 | 2,209 | 4,246 | 414163 | 14,227
2-3( 1,063 0,332 | 4,612 0,947 | 0,881 | 0,459 |0,28¢ | 0,329
7 3.4 0,88 0,269 4,306 0,821 0,767 0,398 | 0,295 0,334
451 0,6¢c0 0,269 | A 30 | 0,969 | 9,915 o 5/c |o,482 | 9,509
( 1-2| 4,704 0651 | 3,459 2235 | 2,105 4164 | 4,033 | 4,403
2-314,03¢ 0,332 | A4,6/2 0,974 | &,9e8 | 9,460 | 9,320 | 0,363
5 3-4le, 802 0,269 | 4,306 | 0,827 | 0773 403 | 0,305 0,333
L’L -5l o702 0,269 {,306- | 0,927 | 0,873 0,4¢%3 w0434 | O 459
-2 | 1,786 0,651 | 3,159 | 2,454 | 2,024 | 4,098 | 0,937 | A.00¥
3 23| 4,041 0,332 | 4,612 | 0,999 | 0,933 oudo | 0,352 | 0,393
3-410,79¢ 0,269 4,306 0,833 0,779 d1«08 0,313 o,34é
w5737 |o,2¢9 |v,306 |o,592 o538 |auss o357 |o¢r7
-2 | 4,793 4,5¢2 | 3,159 | 3,600 |3,288 4,092 |0,097 | 4,308
9 -3 1 f,009 0,950 | 4,12 | 1,7¢3 4,553 2482 |~9,108 |o,010
3.4 |g,795 0,769 l4,306 ‘4,U3£f 4,280 0,408 -0,052 | 4,002
4-s | 0,722 0,769 4,306 |4,507 |4353 o467 |o0,073 |o,15%8
410,795 4w39 | 4,395 | 2387 2,089 |4¥80 |-ou2f }-4254
L 2-3 {guv2e 0,760 0712 4,198 4,0u5 0,229 |-0,264 |-0,170
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Moments en fravee daiPou#&s - par-h'que Fransversal 2-2

E ‘;‘é Sous & Mo MEq M€z

;- 31?:’ M“";H‘“ G ~ G+42P | G+P | 0,83G |G+12P| G+P
AB | 7,319 |4v,421 | 2,079 | 9,59¢ 9481 |5 084 |5,951 | ¢, 167

. Bc| w7 | 17,852 | « 41,909 44,43y | 7,532 | 8,294 | 8,480
AB| 6,595 | 42,478 | 3,637 |Ao,2u8 | 9,520 | 47206 | 3,575 | 3,9¢0

B BC| - u / 7 4 4 7 o /"

7 A8 ‘6, 63Ul 4 74 10,209 | 3,481 | %675 | 3,523 | 3,409
B¢ “ V4 V4 74 // 74 // v

C: AB | ¢, 691 | 42,028 | 3,506 | 9,5¢5 | 5,8u3 |4, 270 2,296 | 3,38¢
8¢ Ve 4 V. /7 /7 7/ 1% e
AB ’r / 7. V4 /7 172 /e 174

h
B¢ l / o 7 Y /" /f 4
A8 14 /f “ 7 /t /" ’¢ V4

o B¢ /! 7 i // /r 7 v 7
AB| ©,539 | 41,369 | 3,31¢ | 8,808 | £,4v5 | 3,8¢4 | 2,592 | 2,923

3 B¢ & " /" / // Ly % ly
AB | ¢.56¥% / 9,474 | 45,9¢8 | Ay, 280 | 3,344 |-4,759 |-0,665

2[5 o p / % /" 72 7 /"

A AB | 6,592 /7 7,579 | 13,873 | 42,357 | 3,824 |-949¢ | 0,382

‘ 8¢ // /7 /7 /7 ‘ 7 vy V24

P, ¢




Moments aux q&ouis des poutres - portique /anjifud/na/ B-8

G +4,2F G+P+E G+PRP-E 0,8G + & 0,86 -E
|l Mw | Me| Mw [ Me | Mw | Me | Mw | Me | Mw | Me
1-2|-2,290 |-4v50 |-5,339 | 063y | O, 837 |-3,378 |-4,734 | 0,980 |A,uys |-2,981
2-3(-4,873 |-2/289 |- B8oY | 0,478 | A, A0D |-4,696 |-4,3u8 | Q751 {4,556 -4, 422
34(-0,95%8 -4 |-3,620 | 4,04 | A 740 |-3,734 |-3,358 | 437 | 2,001 |-3428
4-5~0,495 |-0,95Y |-2,889 |2,571| A, 947 |~4,451 |-2,753 | 2,832 |2,052 |-4,489
12| ~-2,162 |-1,729 |-3,38¢c | 2,934 | 4,203 |-, 414 |-7,682 |3,549 |4,908 |-5925
231-1,157 | 4,503 |-7,325 |4.368 (5,087 |-7277 |- 698 | 4857 5,463 |.6,788
34 |-9979 | 4,061 |-7,352 |5, 438 |5, 457 |\-7,ufli |-7,03> | 5,845 | 5777 |.7 446
y-5 | -0,65y |.0,979 |<1, 444 |7, 443 | 5,845 |-9,337 |-6,901 | 7,762 | 6,061 |-9 048
1-2=2,)68 |- 4,824 |-14,833 | 5,777 |7 6289 |-9,305 |-44477 | 6,370 | § 395 |-8,741
23| -1, 158 | AY9¢ |-11.003 1,350 | 9 463 |-40820 |-m016 | §,436 | 9,540 |-40,353
3-4(-0,980 |-1,03¢ |-11,283 | §,517 | 9,387 |-40,525 |_40.96u | £856 | 9,706 |-40,486
4-51-0,667 |_0,950 (10,166 |AL,568 | 5,876 |-qyuBy|-19us |42, 907 | 9093 | 44465
1-2|-2,229 [_2029 |-I1S,0u0 | ¥, 469 | 10,728 |-12,079 |-44,34y | 5,827 |44,u53 | 44424
23\ -4,113 |40 AL (40, T20 | 42,672 13,446 |-4U560 | 44478 |43 05k |-42,988
3Y4|-0,980 | A0 |-14239 (42,636 | 12,343 |, 640 |- 43920 42,367 |42, ¢62 | .ay,277
451-0,770 |.0,948 |-14 368 {46,642 | 12,878 -4},533' -y 4] (A6, 961 |43, 428 |-18,249
212,229 |.5,021 |-16,683 |9, JA2 | 12,372 |-43, 8U2 |-45,958 | 40,530 (43,097 | 43, 48y
23114473 | A0 |13 Ak, 450( 45,076 |-47,416 |-46,9%u |44,908 |45,45% - A6, 718
3-4 |- 0,980 |A,020 |-18/431 |4,205 |46,535 |-18479 |-13,442 |46,537 |46, 854 |-47, 846
u-51-0,770 | 0,948 17,937 120,429 |16,ut7 |-22,325 |-476¢8c (20748 | 46,697 |- 21,006
2|~ 2,229 |.2/024 |-20,078 | 12,715 |45, 766 |-46625 |- 49,353 43373 | 46 us4 |-45967
234,113 | 4,409 |-24,140 |17,362 15,870 |-20,088 |-2Q755 |47,520 |49,252 |-43630
34 |-0,970 | 4,000 |~20,545 |49,267 |49 64T |-24,2L1|-24,226 (49,599 |19 968 |-2q908
(51-0,770 |-0,9u¥ |-24,995 (42,0431 43,509 |-2U,TU3|-2Q 748 |13 466 | 497539 |-24 42y
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L |- 220 | -2,471 |-20,42T (45,246 | 16,065 |-19,u46 |- 49683 |15,953 ﬁﬁ«a,zsz 13,739
23 | -1,184 | -1,33% |-2Y,%02 |9 4 445 | 22,508 |-23,728 |- 24,446 (24,582 (22,893 |-23 294
3-41-0,980 |-1,005 |-25629 |22 048 |213733 |-23992|-25,340 |22,374 |24,052 |-23,665
-5|-0,957 |-0,980 |-25510 |27,510|20:530|-29,706 |-2%570 |23 429 (22,469 |-29387
-2 | ~3,13Y |~2/890 |-16,70% 42,942 {10,968 |- 18,480 |-45,255 | 44295 |42,347 |-47,097
23| -1,62¢ -4, 815 1~22,919 |24,095| 49,894 \-24,475 |-22,47 24,933 2642 |-23637
34 |~1,3v1 |-1,373 |-24,313 |43,300|23, 845 | 45,860 \-25,693 | 143,935 |14 435 |-45223
WS |-4,42y |-1,344 |-45,C24 \57,28F|li3,532 |-59, 706 |-45 406 |57 908 |y 052 |-59466
-2 | -1,853 <1778 |=¢, 557 | 45,670 % 0L |-48,541 |- 6434 (46307 |4, 932 | 47552
2:3 | -0,882 | -1,063 |-23,5¢0 | A0, §Ay| 22,286 |-42,708 |-23,335144370 [24,777 |44 47

Moments dans les pofeaux : porticue longitudingl 8-8

G+4,2 P 0,86 -E 0,86 + E G+ P-IRE|G+P+42E
Dot | NMsup |Minf | Msup | Minf | Msup | Minf | Msup | Minf | Msup | Minf
Bz 10,021 |0309 |-4,651 L2,894 | 4,598 | 3,281 |-5,538|-3,v00 |5,5¢2 | 3,998 |
¥ 0,307 0,337 |-7747 |-¢301 5,029 | 6,733 |-9,222 |-7,v3y | 3,834 |8,0u¢ |
v 10,337 |ou09 |-14,092 |-8,989 |52y (3,519 |-13,293 |-10,706 {13,895 |11,438 |
v |0,v09 | 0u03 |14y |-1748 | 14,942 |12, 273 |-17,220 |-14,017 (15,012 |1V, 809
w \o,wo09 | 0,409 |-15,825 |-15,825 (16,350 |16,350 |-18,909 |~ 58,909 |19,707 |19,70]
# |o,v09 | OW92 |-15 325 |-18,272|18,850 |/8,90y |-2/,909 |-2/, 829 |22, 70] |22,75]
v |0v57 10,588 V22,120 |-22,135 22,707 (22,692 |-2¢,455 +26,3Y3 127,339 |27, 445
w 0,729 (0,395 14,349 |-2,835 |15,026 |12170 |-16,94] |-26,08) |18 303 |2¢,797
v 10,395 (0,395 |-17,84€ 11,801 {18,121 \T2076(-2/223 |-85,9€9 (21,939 |96/68¢
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E4forts Eranchants dans les pauh‘c& - portiquc !anjﬂ'udmal 88

G+4,2PR

G+P+E

G+P-

E

0,§G+E

08G-E

Tw

Te

Tw

Te

Tw

Te

Tw

Te

Tw

Te

=2

-2, %905

2,605

-3,650

4,71y

~2010

3,39

-2,399

0,999

-1,2/9

2,678

2-3

-3,669

33875

-4,857

2,611

-2,y03

5,059

-3,947

14,683

-4,539

Y, 131

3.y

-7,6¢5

4897

-2, 382

0,592

-0y 342

3,432

-427

0,079

0,113

2,619

¥5

1,63

4,599

-3,089

0,385

-0,433

.5’ 3“4

-2639

0,173y

0,36

2822

-2,938

2,672

-y 661

0,783

o/ 005

Y, v39

-3,67¢

0,378

-0,04%

3,513

43

"1} qzq

2,09¢

-4, 59¢

0,872

Y,7¢0

-3,9¢7

-1,358%

4,434

y,078

3-4

-1,786

1,833

-4, 9

- Y49

4,493

v,993

-y, 371

1-2050

2,070

Y,392

-5

-1,729

4, 900

-5,35%0

1,580

2,05y

5,55y

"J/?ZO

-y4499

2614

4,935

-1

-2,952

Z/ J05

"5, 705

-0,265

9,065

5,509

-4,732

~1120

4/ o2

Y1653

33

-1,92¢6

2,094

-6,335

-2,447

2,609

6,437

-5, 7 8

-3,129

J,23¢€

5170’

3-4

~1,73¥

7182y

-6,699

-3,200

3,229

6,728

6,115

-3,793

3,8/3

&/ 715

¢-5

1723

1,89

-11¥30

-3/430

Y,098

7,598

-6,569

-4,547

% €59

6,869

,_

-2,852

2,778

-6,592

1,148

4,076

6,520

".5/ é ‘_3

-2,052

2,00y

5,663

23

-1,932

2,088

"?/ 752

-3,8¢y

Y,0/6

7,904

-7,120

-4, 541

Yy, 648

7,120

3

-7,799

4,820

-8, Vex

-Y,968

U/gff

g, v1¥

-7,831

"5/5 60

5,57Y

7,881

y-5

-4,753

1,866

-9,497

-5:998

¢, 108

9,608

-5,927

-6405

é,679

8,927

-2

-2, 852

2,778

-7,160

-1,7/6

4,6uy

7,088

-6,231

-2,620

2,572

6,231

-3

'1,?32

2/039

-9,6Y

-527¢

5,428

9,316

-8,532

-5,953

é,060

¥532

5-v

-1,739

1,820

10Ut/

-6,908

6,928

10,028

-9,874

- 7/ bo0

7,514

9,821

y.5

-1,753

4,566

-11,337

-7,837

7,947

1hvy7

10,766

-§,uuy

9518

40,766

-2

-2/852

2778

",490

~2, 748

2,67Y

g nE

-7, 261

"-3/ 65 0

3,602

7,261

7-3

-7,932

2,088

10,708

-6/7£2

6,734

10,322

-10,038

-7, 953

7,566

40,038

3-4

-1,799

4, 820

-y 952

-5, 452

q,u72

11,972

-11,365

'j/o ‘IV

95,058

1,3¢5

¥-5

-1753

1,866

-12,707

-9]

9,317

12,817

-12,13¢&

9,81y

9,888

12134
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-7,333

2796

l"/667

-2,593

3,87

§,631

-2/ 744

-4,/33

y, 109

744

2-3

-1 97y

21046

-12,33

-5 L9¢

9,566

12, 442

=1117¢]

-9,/62

9,208

11,74

3-4

-1,502

1,517

-13/“3

-10;/68

10152

13,682

-13,05]

-10;759

10,769

13,081

4>

-4775

1,84y

-14r66]

<11, 16]

14,127

14,727

-14,083

S UNIY,

44, 305

14,083

[-2

-2,3Ul

2,789

."71653

"2/2’5

2,167

7,611

-6,7%0

-3,119

3,095

€730

23

L1963

2,057

-21,9v3

-15,055

18,143

22,031

-21,30)

-18,731

18776

21,310

34

-1, 801

1,818

-19,152

-15,652

15,648

19,168

-18,567

26,245

16,253

18,5€7

5

-1,779

14,570

27y 73

-23,973

26,035

27,585

-2¢,9/2

-24;/590

266

26,912

12

-4 827%

2,802

-6,vE¢

-1,042

14,018

byé2

5,561

-1,951

1,941

5,553

23

-1,965

2,055

'9/5’8

-5,930

6,012

92,900

'9/ ng

~by 609

6 61

2,220

Efforts normaux dans les poteaux- porfigue /aniifud/};a/ B-8

G+4,2P

OIXG"E

0,8G +E

G4 P-12€E

G+P+1h2ZE

N

Neuwm

N

Necum

N

Nwm

N

Ncum

N

Necum

&2

6,730

6,780

4,582

y,582

5,350

5,350

c2Ly

6,12y

7,146

L7

503y

41,81¢

2)28¢

6,869

Y096

9uqE

3,77¢

9998

5,9u¢

13,092

i

5019

16,833

4,603

871

4,773

14,219

2,945

12,943

€,7¢3

19,844

@

4,940

2,773

1,423

9,.53¢

5,223

19,4y

2313

13,261

1238

27,079

7

Y,940

26,713

0,279

3,873

6,067

25,509

4,305

16,566

3,254

35,330

7

Y,940

31,653

"'0;’97

9,67¢

6,543

32,052

0,73Y

17,300

9,822

Gy,)52

4

Yy, 850

34,533

-ful7

5,259

778

39,730

-0,738

16,562

10,17¢

54,328

V]

y, 898

Uiy3

-2,000

¢/259

5,259

7,989

-hy22

15,140

40,890

65,213

v

Y, 55y

yé,3/5

-1, 007

5212

3272

55268

-0 276

14,56y

9,71y

79:932
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Etfor?S parmaux dans les poteaux.- portrique fransversal 2-2

Ny
Z

[y

G+, 2R

ag3G + E

0,86

= g

G+ P+ H2E

GeP-1,2E

Pot

N

Ncum

N

MNcum

N

Ncunm

285617

25617

19,839

19,839

19,839

19,839

4

25400

5y,0/7

45,056

34,895

15,05¢

34,895

N

27981
24 30y

Nam

N

Ncum

52,185

| 2198112/, 731 |

24304

25,361

73,378

15,032

9,927

45,032

49,927

20,25

76,551

2298
52,285

2¢ ¢

76551

U

24,607

/a3, 985

15,584

64311

14,58y

64,511

13,54y

4 00{ 095

23504

/M[ 0.15

V4

24,607

128,592

15,584

79,095

79,035

23,5vy

123,639

23,50y

123,639

/g

2y,607

/53,199

15,584

93,679

1458y

93479

23,50y

4

23,699

17¢,398

1¢0Y6

407,725

14,046

107,725

22/67‘

19359

14783

2350y

147,/83

1267¢

169,139

V4

36,000

22,598

1, 7¢8

122,443

19,768

122,493

33018

202,937

33078

03 %3]

AINME V|||

o

34,534

299,932

14,014

'/35150 7

14,004

1359 |

29,198 |

23235

29,/9%

232,135

Moments dans les poteaux . portique fransversal 2-2

G+42 P

qf6 +E

0,8G

-£

G+P+1)2E

G B

hZE

hok

MSup | Aint

HSup

NMinf

Msup

IMind

Msup

MinF

Afsap

Arnf

5,263

3,020

-3,792

-3,0l0

€3¢0

3,62

-, 514

-3,€2y

i

7,881

5,634

-7,834

'5’- 731

9,457

6,877

-5457

-6,377

/

N\

14,073

9,040

-11,013

-3,060

13,287

10,872

-13,287

-/cr,.f?'z

7

14,967

12,245

~14,9¢7

-2, 245

17,960

1y,63Y

-17,9¢0

-2¢,63y

7

18,047

14768

-13,0¢7

-1y 765

24,656

1,7/8

-2/,65)

-1718

Y

13,979

/2,979

'/f/$7J

-13,979

22,775

2Z775

-24775

-22/775

7

2/196

25 90

~24,19¢

'25/.’06

25,935

34,087

-25,435

-37,087

17,144

39,997

17,194

-39,997

20,569

¥7,99¢

-20563

-47,35%€

_lelwle|lnd]se|w]z

/4

6,335

/

-6,385

57468

57,68

7,660

65,9%1

-7,662

-8, 361
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Chapitre 7

FERRAILLAGE DES ?UUTRES




FERRAILLAGE DES POUTRES

Conforméement a l'article 15 du cCBA 68 , I he Sera pas fait etat olans les
caleuls des efforts normaux dans /es poutres , elfes seront Ferraices en
flexion simple. .

1°Genre G +4,2P @ /37@/@2 25’00/55//077

LGenre  G+P+E ;Q8GLE  Tiz 45T =055kg/m*  Fg=4200ky/cm*
Les sections daciers seront deferminees sous(ssky) et sous la plus
detovorable (SB)
Si 4,5 (5F) > (5P;) : armatures /onj/¥Ua’/ha/cs determin ees sous (SE)
SC 4,5(8k) < (SK) + armatures longitudinales determinees sous (5¢)
La methode de caleul etant celle Aonnee pasr Mt R EHARON
Caleul -c/c‘:_S armatrures :

’

/4_ ;E/K Y 02):

<dz )A o,.Sccﬁom‘ma’uc A-M
5/72

4 E h

k[@l

Contraintes : h b,A, M connues ,on detarmine : 05 et 7

o ‘ : ’ v /
&= 4%A _ gk J2=Eh ; 0= gl = Ta [lasgpA%0

b A Ag < K
-— _— - -/ == s
Mf‘b id’ D’b of = M0b ¥= A-2% AI:_LM__’.é_
2 NGy + iz N T2 (h-d')
0t s il “5) 5= 2 A Mre o, &M
h Thap (h-d')0a

Dans ce cas les contraintes sont: D= é_f(A+A’J E- iQ(A’d'+Ah)
y,=-D+oue I= 5%34_45/4’()’,—0”)24—45/4 (h-7)" K=

M
'Ky <1 " ASK d') < g’ 45Kk [ h- <"I
T =Ky, 4 Ua = (v, -d) 05 (h-%)% 7
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~-b,69¢ SPA -3,73‘1‘ S/ -4, 451

b 5P -9V spy
3 & P A A A 2
1,995 adid 1556 137% G001 UPT 4,052 Y08 %832
-5,33¢ S P4 -7,325 2P -7,352 Y2 -7, 48y S/ -.-9,337
k P) & A 7 w |
- 11,5383 SP4 ~11,403 Sy -14,283  sp, -10,523 5P 14,48
/) A & a A
9395 %339 gswo  Y94C 97,6 9% 9093 Y90 43907
- 15,040 SPy -14,9¢2 5Pz -14,239 sPy ~1%€/0 sy -13,533
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J g | A [}
1) 0
V97Y  4e55q 13 4497 Y963 2148

“ 2
13,097 7235 15,458
5P ~24/545 spy -242u] 5P -4 TYS

20,078 SP, -24.140
4 & K A x 7,¢ a
wug) BT g5 SY8 49,965 98¢ 19759 YT 254

-25,629 SP& -255/0 5P, -19,70¢

“20/427 S Py -2¢:%02. SPz
a 2 I'6 A - 5 3,70¢ 3
Ae, 757 <= 22,393 1591 24,052 4607 45 g TCC 24005
~ 16,704 spy -22,919 SPy  -26:3/3 SP2 -y5860 SPz -35TH
2 & P\ A - A —3
42317 3,600 20642 1793 2475 11036 Yyose 1103 5009
- ¢, 357 sPz -23,%0 SP, =170
1 K 7'y |
¥, 932 76y 22,777 €/ 11,370
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Sections daciers ad%/eés

y7r2 4772 4772 w72 4772
& A 4 4 A
Y72 ¢7/2 Yrs2 Y712 w72
Y772 G712 §772 Gr/r2 w72
4 a A B A
472 &7/2 §7/2 Y712 Yrix
«“77¢ G771y G77v Y71y W7/4+271/2
& A é A A
47ty G7ry b7rey C7ry Y714+ 2772
Y71y+4772 W71+ 2712 Ulg+2712 Wiy +27/2  Y77¢+4r2
4 L A 4 TR
CTI¢+27/2 ¥7tu+ 2772 Wiy +2712 Y74+ 2772 U704 ¢ 4772
WY 271y U714+ 271U U714+271Y4 VTIGt27Iy HTI044T7Y
A A 7 D [ a
CTigter/g. GTIV+27]2 A7ry+ 2714 YTIVH2TIL  UTIY4yTIY
Y7146+ G712 T+ 0TI2 Y74 + 4772 UTI4+4TI2  QTIYFyTIY
& - 4 4 A —a
G7ty+2712 UTIG+UTI2 YTy + ¥712 YTIa~+UTiZ T4t 4 T
Y7le+27/2 UTIé ¢ T72 UTT6 ¢ PTIG#2TI2  UTl6t27742 2712 wil+eTiG
& _ A A 4 a' 7y
“7/¢ +«2772 Y718+ 4T12 4776 + 4772 Y7161 4712 YIg+uTy
¢ 720 720 YRO #2712 YT2+¢0720 §7l0t2ll6+2r2
o A ) A y- 3
Y T7eo 4720 V7 1o Vilotu72y Y720t 271¢
Tl Wriu+ YT rty
A A y )
€Ty YT+ UTIY %
: ¢
Verification oelaf/eche -
A< U3 bh o5 A< 30.55 5 A<r6,89cm?
_ & 200 i
Ten veridiee
JustiF cation o 'about :
C)/ CD - -2':’-/
vvli 9 | 38l 7 lels ez |24 6.7,
Tmar| 3,3yl 5,55? 7,798 9,607 {47 1,87 | (4,727 1{57 390 &= e (C‘/-{-I') ,-:5—¢
Co |417 | 360|493 1623|743 | 5,31 |955 (1730 |62 ol's &eim
c |28 | 2% |28 |19 |28 |28 |25 |28 |28




Veritication a (a Frssuration
Ta = 2800kg/ecm? . G4 = mmn ( %3%en j ’”ak(ﬂ?lfz))

T=4,6 (HA) &)‘j:_ﬁ_ K= 4,5.(0€ (peunurisible)
2b5.o

Nev | G 8 7 s 5 5 3 2 “
A 410 | 270|421 | 53¢ | 6,45 | 6,/ | 1,57 |44,09 | ¢,06
W4 10,09 |0,09 |0,0U |0,0/F | 2,020 (0,020 (0,025 |4,053 |0,020
O |13 19413 |2¢56 |3050 (3333 (3333 |4o00 (6928 |3333

Condition de non fraj/'/ffc':

AS bohg Tb ﬁ_t_—}z b=30 h=55 = A3 3,99cm? ox.
ﬁz h

/}ncrajﬁ: ___.,’L.___

M’}j} Lo ‘ 'x L1 > 2o 5’5
~—
|

// /4/ l L
7 At 23max(3op’,50¢)
o

Calcul des armatures Transversales et espacements
A= 2,00 cm? (F3)  Cat = Tep (2€ 9enre) 4

nv | Tmax | ¢/p | Zs o | Tat | e | teal |75 = - g

9 |5,059 | 2055 3,50 30,97 |k200 | 201 | 9030 42 | 20

S \555¢ | & (384 u | 4 | o |7305| 4 | 4 Hemnee
717598 v | 52¢ ‘r / o 63,47 o /1

6 2608 7 ¢65 ly /7 l ¥,28 | 4 /7

5 (7| o« | 7,93 | 4 // v 35493 | %

o (12817 | # 538 | « . v 13470 | o 7

3 \tm7| ~ |10 7 /7 RARVIAT AN [

2 127 55?5 Ve (9,10 /7 / v 11473 y o

19900 | 77 \@¥e | v | v | 7 |4poy| 4 4
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Momenls aux q/D/oU)J el-en Fravees

-40,635 5 P4 -7,51% S5#y - 11,558
& 9,597 . 11,908 ¢
_46,552 S5/ “124779  spg _ 16,552
' . A B
0,332 U7 0,910 40,247 0,832
- 20,290 5P4 ~15,332 2 -20,29¢
'y [ Y a
Y,570 10,208 3,799 10,208 4,570
- 23,748 5Py ~19,939 50 - 23,748
A A 9 A
8,595 9,545 . 7,103 545 g 595
-25,98¢ 5P « 23,072 S Py -25,98Y
- -3 &
10,831 9,54s 10,236 2,545 40,83 1
-19,39y 7 -2¢4,798  SP4 - 29,¥3Y
5 - .3
2 I 1,962 295 44,791
-31,529 S#y ~2y13Y SPy r34,529
& a r )
47,206 8807 45,702 5¥87 4704
-2 1Y7 SP1 ~33,03¢ SEy 39,47
& [ Y P 47 a
24,413 764173 16,499 6175 11,113
~12/326 sPe -33,751 SPs -12,32¢
) . 2440y -
22,388 13,122 ‘
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Calcul des armotures enfravees . portigue fransversal 2-2

M| ™M M £ K Ti am | A A’ | A adopte
R | 9597 |0,056¢ (0, 9008 | 35,4 (7909 | | €92 | | 4u2
B | 1,908 |0,0702 |0,89)3 | 34,0 (9032 | | 867 | _— | 40,68
A8 | 10,247 | 0604 |0,8982 | 31 | 8l 71 || siu2
B¢ 7/ 7 ” /” % 4 / fiu2
08 |40,208 | g 0602|0895y |3v,2 | 84,87 | _—|7,38 | 8,42
8C Vs 7 Vi o 7 / 7 / J,42
9505 | 0,053 |g90/2 | 35,6 |78,65| — |6, 88 7,42
) 2 Py 2 v / Ve / v
7% 7 7 v V7 / 2 / ¢,16
V7 2 /7 7/ 77 / 4 / 6r 16
7y 7 /7 ‘7 4 / 74 / 9,4l
& v/ 7 77 /7 / /Y 4,42
5,907 | 00519 |090u6 | 37,4 7086 | | 632 42,56
V4 2 V4 4 V4 // /7 12,5¢
16,175 | 0,095y |0, 3765 (25,5 |03, 4,98 | _="| 425¢
2 v | v | v | ~ [ v | | se
22,838 00892 (03798 |26, 157,89 411,26 | _— | 435¢
20,00y |0,0952 |0,8768 | 25,6 | Ty,06 | _—|42,05 | _— | 42,56,

Dlapres [<(RPAST)
A min = 30x60X 003 = 5 4cm*
Amax = 30x60x 0,025 = 45¢em?
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Sections < aciers adoptees

¢ .

47144+ 27712 YTy ity +27Ti2
A B A
YT1Y Y71y o
47iy+27T/2 4TIy i1y +2112
A ' A
Y4714 4Ty LTIy
L7y +4 7712 YT+ 4TI UTIY44T/2
4 A &
4714 LTI Y71y
UTIY+4TIY yly +4y7l 2 YT+ 4TIy
A ) Y A
LTIy HTIY uriy
UTI6+4TLY UTIY+4776 UTIE+YTIY
A B B
LTIy YT YTy
3720+37T/¢ 3T20+3T1Y 372043714
A Y | 3
3720 3720 Jr2o
Y720+ 2716 Y720 +2714 Y720 +2T14
A A F:
4720 U720 4720
w720 +4716 YT20 +2Tlé YT20+4¥7Lle
a a A
4720 4720 4720
Y720 T+ GT1Y 4720
'Y A A
4720 4720 "y



Caleul des armatures Transversaléd :
A =2 00 cm? (@3) Jat =UJden (2'—?3641/'6)
én 2ope Nodale Zn :
&< min (7? ; A2F [ 30em) = A= 4375em
Cn Z2one Couranite Z&c : “

< b = 275cm
z

Ne | Trnax €5 Eb 0—’;}'- AL | & - ;j‘dol;t
9 {16,133 | 1417 | 30,97 | 4200 | Lot | 2548 | A2 | Zo
8 | 1201 9,83 v | v v | L&l | 7 (r
7 /5,297 10,59 | & 1o\l | 265€ | %
& |leg72 (4120 ¥ V4 % 25,12 % //
5 \1qoe7|1482 | 7 % v 23%0| v s
Y |00\ 12,47 % i/ 22,56 | 7 /'
3 \8vec| 12,79 v/ i Vi 22,00 | /4 4
2 \4558|47,00| U v 46,54 s 7
1 (5219 43,03 | v % /v |24/59| 7%

[

Aty = 0,003. 6.6 = 0 003. 20.30 = 4,80 cmis Ay = Z0fcm*

-=K
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FERRAILLAGE DES POTEAUX
Les poteaux Sont soumnis aux efforts normaux, *ranchants et aux
moments fle chrssants dans les deux sens ,ils seront caleules en
Hexion COm/DOJ&’f ,Sous SEy etsous (a plus defavorable (57 )
On drstingue +rois #ypes o'etforfs :
Nmax , Fcorr.

M mayx , Ncorr

e,{_ Nm/ﬂ/. Ma’f‘f’

la methode de caleul etant celle Adopnee Joeur A17. P cHaRON.
- Section entierrement comprimee ;
lorsque N esta linfereurdu noyau central et d efjort oe comprecsion
o = M ¢ &y &= _;'._b

. Lyl G ¢
~ Sechon partiellement comprimee :

Leffort normal estun etfort de compression. e - Mes 5 b¢
' : . N 6
l'eHort nermal est un eHort de traction Jlarés uttante des Forces

pPasse en dehors dela 2one limitee par les armatures
On fera lc caleul dela secton en Flexion simple sous

[lettet od'un moment F et f.
M. = N/e e = & ﬁb— d
F o+ ( . )
Afe = Afs - XN Afc : Sechon o acier en F C
To

Afs : Sechon d'acrer en FS
Contraintes admissibles du beton .

_— -/ . .
0, = 0y, (,/ 4 Eo . &y =ht sechon #&cr‘dfzjw/a/rd
364 Vs
— =
% = he = 0‘5/ = 2 J:éo

Co =0 = Cempression J/m/o/e.

=76~



Sens longitudinal

Sy S Pz
_tht%t‘ N | Mbm)| e, |sollic| §% |Nmax|Mcorr | & | soie Frid
9162|6780 | 0,021 | 0,29 | E.C |c9le |7,1446 |55¢2 | 7,783 | PC |205,5
8| v | 1814 | 03V7 | 29y 7 75,20 43,092 | 3,89y | 7,557 | ’t
7| \46,833 | 0,337 | 2,00 | «# 73,06 (19,8l 43,895 | 70,03 | V%
6 |/ | 4773 (0,409 | 488 | «w | 7278 |27,019 (43,012 | G651 | o
5|17 |26,713 |0,€09 | 4,53 | 1y | 74,99 | 35330 |1970! | 554 | # 7
Y| v |34,653|0,¥09 | 4,29 | # TO%Y | #4/52 22,781 | 54,59 | w Yy
3| |3e533 0,457 | 425 | » | 7035 |54328| 27,445 | 50,52 | # Y
2| 7 \uhust | 0729 | 476 | » | 7451|658 | 26797 |Whod | # ”
A1 7 |¥e3l5 0,395 | 085 | v |T94¥ |¢ ,932|86,68y | 115,68 77 Y
Sens longirtudinal
SP, S P,
N \Pot | Nmin | Mcorr| € | sollic 0 Neorr | Mmax | & sollici | 7!
9|B2| 4582 | ye51 | 40150 RC |&5,5 | 7,/46 | 5,562 | 17,83 | Pc | 255.
8| v | 6,868 | 7,747 | 408,3c | s /v (13,092 (9,899 | 75,57 | /s ’y
717 | &Yl | 110924309y | # v |49,84 |43,895 | 70,03 | u %
| 9,594 |/4W/7 450,27 | w v |27,077 (45,012 66,91 | v
51419313 (15825 |16028 | v (35,330 | 49,701 | 65,74 | %
U\ w2676 (19,325 (48938 ~ V4 QiS22 22,781 | 51,59 | Vs
3| v (5,259 |\22/35 26801 | # /7 |5 3LT 27445 | So,52 | v 7
2|7 6,259 24395 30881 | | |G5uS\2c197 | Wh09 | # %
A\ % | 5,212 |T71,301 |437},61| 2+ 7 |TUt32 5668 \415,¢3| 4

S I




Sens fransversal

Sy sSPz
Ni|lot| N (1) | M(#m)| & (cm)| Sollic.| & | Nmax |Mcorr | G |Sotlia.| 7
9 |8:|28¢17 o) 0 C.S | 655 |21,931 6,360 | 22,73 | RC |205,5
B3| « (54,017 7 /7 7 /7 52285 |3,y57 | 48,09 ‘y vy
7| # (79378 “ % “ w  |76,551 (43,287 | 47,35 v %
6| v (403,895 | « z w # 400,095 |47,9¢0 | 47,94 " Y
517 4592 | « G “ /  |423,439|21,c56 (4751 |+ Z
Y\ v |153,199 /7 i y o Y5183 (22775 (15,47 V7 v
3|~ 17,898 | « /7 Yy 7 19,759 (34,087 | 45,30 se %
2|7 (242,398 /“ /” “ v 1202937 | 47,996 | 23,65 w v
A1 o |2uy,432 V. y u v 1232135 |68, 9%1 | 29,71 2 4
Sens transversal
SP2 SpPy
W |Pok|Nmin |Meorr | €o | Sollic.| Tt |Ncor |Mmax| €o | sollici| 7/
9|8,(49,3839 | 523 [26,55 | Pc |205,5 | 27,951 | ¢,360 | 22,13 | P C |2055
8| 4~ |3y,895 | 7,881 | 22,58 | « v |52285 | 9457 | A§,03 | « v
7| v (49,927 (14,073 | 2418 | v 176,551(43,287 | {735 ’r /y
6| v |ey5M (14,967 | 23,20 | 2/ /v |400,095\47, 360 | AT, 9% Z v
51| #|79,095 48,041 22,84 | /1 /7 423,639 |24,6596 (47,51 | ~ v
Ylw 93,679 48979 |26 | 4 v MYLT3 22,775 |\ 45,947 |~ ”
3|7 |407,725 (25,904 | 24,05 V% v Me9,859 (34,087 |41%,30 /7 o
2|y (122,493 |39,997 (32,65 | «~ /e V03937 |y7996 (23,65 | %
1 | v W3e,50] 57,465 |42 10 W v |232135 \68,961 |29 71 4 p

~78 -




N M o |7 e |Me|# [k & o2 [ | 7 | & |oi]|Mm|on] ok [ Ak Ase
9 |70ve 15562 | 7753 | 2055 (10383 | 7,308 |a028 535 [a927]7850{0ves [958 |373¢] | 1 _T3vs| 1973
g 113,092 9,834 25,57 | « [10457 {13,016 {005) |3],€ {0, 9e5\1)70) # Z 7 €30 318
7 |45 (13,895\7003 | « (9503 /8,85 (6073|301 0,829 {13953 « V] 7 9,18 ¥ 45
6 |17079 S0i12 et | # |51 |15€3 |00€! [ 33,9 (0095 12389 | v | 753 3ve
5 135,330 19,701 (55,76 | # 180762850 (010 | 231 (9869 83| w | v | # 14,20 519
Y \vu,is2(22781 51,59 | v 7659 (33,81 16/32 206 16853 (20380 ©# | v | # 7,03 €52
3 (54328 l7ms150,52 | « (75,52 w03 (6,060 | 15,1 038 23g0y| # V7 w0204 (33,89 17,135 |20v7 5,89 |7, 5y
2 les,ug 6197 (yi 08|  |e6,08|4300 (0168 (17,5 0,8us Rygoo| # vl v | v | v |909|24€]|738 |59y
1 |19,9%\86,¢5y \n5,¢8 o (logsflosul |Gun | 3,2 (6793 R5¢SL) o | v | o | ¢ | 7 |1h5A\5412 |3Yy04)33,28
Eg ‘ -
) Calcul des armatures longrtudinales - Sous SB . sens longrtudina/
N M le (ot le [Mefr | k& [dllax | w | & | rd| rm|om|Aes|pp | 4
9 |4/582 [4,€51 |10/,50| 2055 |12¢,50) 5786 | G022 | 6/,00]0,93Y 63,85 0,y23 | 6,858 | 37,3y / 2,68 4,59
3 |6,3¢c5 |1797 (109,86 « |1338¢|9,18 10,035|4C8 o 99 |8974| » | # | # 433 2769
T\Syn (14,092(13694| « /559y|1370 [005) | 37,6 |0,30y |NhT0| # | 4 | 632 01
6 959 | 15627 | |17521|1630 |6,0¢5 {32y 9824|1294 # | » | 7 §13]1 1584
5198713 [;5,535 Ico,28| « 18528 18,28 | 0,674 | 307 (0,80 /36,80 « o 7 5,89 €59
Y \967¢ 18,325 (19938 |« [ry38| 20,13 | 0,080 | 28,4 (088G (17| ©» | # | ¥ 10,14 784
318,259 (22,35 |26501 | 17 Pgz,00 | 24,09 {6,039y (25,7 \GRTT Yé3y2| v | 7 | ¥ 9,47 EL
216,259 289534381 | » 37481 |23,45 10,091 | 262 10,878 |/¢g30| « | 7 | 4 : 15¢€ 10,07
4 [s,212 (1801|3706 v Yyoe (13,07 (0284 120 081y 3590 | o | 4 | w |uay|33,89 (3917 3572|1564 30,48

-XDwN )

( #1004

(10D fy = uwrwpy )



NN Mo lgble |Mr| k| K |E ool | ¥ | K |g4|Mm|oN Afs |As| Afc
9 (2799 ¢3¢ | 2273 [ 2055|4773 3,43 | 0,052 | 37,2 0,904 [#12,9 |0y23 | 0,858 373y | | ~ 6y3 0,23
31528 (945 |13,09| # 4309 22980001 {269 (0830|4564 | # | 7 | # N es 11,39
717655 \3,28 M735 | v (4351325 o425 (23 |62 (4970 | ~» |~ | # | 7 6y 2,08
6 1100,091179¢ |17y | 7 [42Pv| V304|467 (17,5 |o8u6 40| «# | 7 | # (24243333 |91y |2943(7:55 | %/3I
5 Va3 lageslizsg | v [251)5,92 |2l [ 15,3 10935 (25| # | o | v | o | 7 |15 256 |18 | 57€
y s\ 22771507 # |4ou1|5881(0229 |1%:0 16327 (3090 # | # | 4 |~ |~ |24982597%/63 6,06
3 egts|3,08 1830 | 7 (4330 (73,0302 (420 |31y (350 # | “ 1 7 | 7 | 7 390y 13571 |3233 1 4,71
2 0293|4799 103,65 | 7 |84 1381 (6379 |9,€ ome(wans) |7 | 7 | 7| 7 &35 (30,23 [53,ut | 15,07
A 1231689¢ (2971 | & P47 V12 6r (0,497 %8 (4750 sssyl # |~ | 7| 7 | v |9928|wws3|TT V| 1062
v
Calcul eles armatures longitudinales . Sous SF - Sens +ransversal
mlnvImielarie | Melp [k |E || | |k |ga|Mm|BM|Afs |ASs| Afe
9 119,83 |5,2¢ | 26,55|2055 | 5/)55 | fos 11 | 0,033 | 42 0,915 9502 00y23 | 6,858 | 37,3 4,75 ,—/ 0,06
3 Bu19 17,80 (58| # lugs8liéuolooe3|3u9 logsspiznel v | v | v 7,93 | ~"|-031
7 10932 07 (213 | 7 |ugi8) 23|09t |262 \omis (03| oo | 00 |0 | ]~ Ause| 32
¢ lews o\ # |so)30%¢ (o209 ogeyliont| » | » | v | A | _Asse| oty
5 179,09 13,04 (281 | # |upfl|37,9¢|0N8 | 19,0 |33 wne| v | v | # R4y 3339 407 |1901(33¢ 0,18
y 19367 15,97 2026 | # \ys,2c|425 (0064 {477 |98y7\237,2) oo | # | # | “ | 7 2,20 {24,016/82|-12%
3 {ro772(2590|24,05| w (490515573 |0,205) 15,1 (488 (28| 4 | # (4 | | 7 19,49 |2¢,07 |15,€0] 0/ Y3
2 1224913999(3765 Wy 5765 6982\ |15y (03 (3387 » | » | » | v 7 13592(39,18|14,67|5,02
1143456 {574s| Y410 ¢ (67,00 |9145|0356 | lof (G800 458 ¢/ | ~ P R R O A A P U=

(4402 () ~XDWN )

(4224 =~ UrewN )



Choix des armatureés :

Recommandation du @FA : Lesarmatures longitudinales doivent
étre a haute adherence drorfes et sans crockets.

Le pourcen%aje minimal est e 4 et (e maximal de . (Bone E)

le gmin a uhliser pour les armatures /aryﬁ‘udfha/es est e 4Ymm

la distance enfre les barres verticales dans une Fface du poteau

he ot pas a’e})a.rrer L5cm en 2one 1L .
Amin = 30em?®

S= Yoxe0= —Z‘FUOCD')Z[

S= Yox50= Zooow {

S= yox75 = 3000cm? {

Amax = //200772

Amin = L4em”

Amax = 96 cm?
Amin = .ZOC/WZ'

Amax= Socm?

Ferr-di//ajg:

% SP; Amin| Amax| A=A’ | A=A’ | sechn Ferraillage

4 (RP4) | (EPR) Long |4rans. +otale , )

3 | A=A’ | A=A cent) |AsA'long | AZA +rans.
914,73006 | 20 | 80 6,16 |46,08 |257¢ z/zgm) 2(y4T/é)
3 |3,48 1,39 | « 1 Y 440§ “/ 2(eTlY) | 2(4T7¢)
714,45 12,08 | « 1 v 1,08 7 SaTry) | 2(4T16)
G |53y 239 |24 | 96 | 9,23 |4c,08 |25 81 | 2(37(4) | 2(UT/é)
Islesu |37 | v | v | 9,238 |seo8 | « | 20371y) | 2(4776)
417,84 (g6 | v v | 9,03 (408 | w0 | 2(BTY) | 2(4TI6)
38,50 |471 | 30 |A20 | 12,00 | 25,13 |Go,69 | 2(3T46) | 24T )
2 (40,07 (18,07 | # v | 4h0¢€ |25,13 |Go,69 | 2(3T16) | 2(¥Tlo)
A |34 8 | 41,39 | 7 v 4206 |25/13 |4o69 | 2(3746) |2(4T20)

- 8-




Verificatton « ('eFForlk +ranchant :

Z.'b: ___-I < 'E'; :0/45 02} = (/4/3’/ /9/Cﬂ72

b2
n=2 srA >45 ( RPA)
N=3 5/A <415

_ e _ _ /T
A_I“O’-f&/x L = =

T= max ( /_émaxj. gmax) e, & e/zané_( Franchants.

Nil be | T & | «£ Al n{ &g | = | zZo | &
9|22y | Ulekce| 2000 |14 w3 | 1552 | 2. |duo9|3937 | 3,05 |43
3122y ” 7 74 14 v 45 | vy 5, 7Y 74
7|22y / 7 /t i 7 |64 | U £,15 v
6 | 22¢ |720000| gyoo | 47,32 |1243 3 |8504 | 43,12 | 13,25 s
5| 22z¢ % ‘r % 7 v A28y | v | 15,98 | «
41224 | ¢ 1/ / ,, v \uyez| 4 |43y | #
3 1238 |1wo62s0| 3000 | 21,65 |49,99 | (43,854 |6/,25 | Ae3e |
2 | 49¢ & Y. 7 9,05 v 12047 | 1 98 | @
1 |49¢ ” Vi 7 v | 7 |32 /4 39,32 | «

- 387 -
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Chapitre 9

FONDATIONS
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Caleul des fondatons :

Le /ore'a///'nen.sz'onnemem‘ S une semelle isolee sSous un f:ovéecuz.
pous a condull a wune Surface de base assez grande
donc on 0/07‘.5 pour cles semel/es Gontinues sous poreaux

460,359 & 232135k 460,359 €
§ .7? . 7_? 7 ——}

Y 4,507 cm y em 4,507

L4 7
s ‘:/5!’?’7
g

T

L

R =N +Nz+N3 = 552,35 ¢
Largewr de /g semelle

3
B> R _ 854850 = 22533cm 3 B=300cm.
L-OE 1500. 4/6.//02

Pords propre de la sem elle .

2 2 c - g < g
v < 41 = yom
; )
-2 e &
] h4
L LAT .
= 250 * No = (O,XOX},OOK15—9X2,5 = 90k

Poids propre de laterre : Ne ':3(2,00 x30 15 ) - 36})(4,2. = ¢fBE

Efort fotal : NT = No+WNetrR = 707,65¢

;= NT o 70065 40 _ 4 57 kg [em® <05 = 4,63 Kg/cm™
B. L 380. 4506

- 85 -



Determination des efforfs

N4
4¢54+3
N2
3+ 3

N N2
3L4 W 2
K A AA TT A
\“14 £
Y2
= 35,63 [:/mf
= 35/63(:/”;3

9o =

&

93 = 94 = 35,¢3t/m?f

Dfaqrammes des moments et é4forts +ranchants :

Caleul des armatures /on_giﬁ/a’/hq/e} :

A20,32¢6m

/I\ﬂ

1/0 og &M

V

58,71Etm

V

vo,08¢tm

Jﬂb,jft

53,:4::1: /l 416,02k
l/ l/ 53,44tk

106,91

- 1g/l0E

Sech. M y/i & K rh | A Bad.
4-2 (420,32 |0,4312 | ¢,8599 | 20,1 |135,7¢]| 65,15 |1YT2S
2-3 (420,32 Vs & 74 o7 74 74
1| Yoo |404d] (09417 |4l & (67,30 | 20,65 |8TLO
2 ¥0,08 V74 V74 4 V4 o /4

-36 -
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