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INTRODUCTION




INTRODUCTION

déscription
Aum fped Mo R+3, ,OWZ?ZWM% f.la.«/s—wjf

: a‘fnﬁwa L-288 m

.W: 8;24,61»(\
 Hoadewr:  H:14.4 m

B RC pumpnd iy v, sl Rusnsion hille kv,
.&W/l&ots W@W

o Loidire ob boo ploschors pond reidists o clallis pliinss,
m&u,‘,«aw,&o«few TN4o, ,wt«,ﬁm/me,c%{ﬂaqc

omﬁu?wo de A0 um e e 5 aute aum e e 5cm.

choix du systeme structurdl
B Mahll e Lo fiscTins. ent caads pot o cliffonsihs
&W&W:
XJMW@M&{%M&MW d,c&afa—&é
e conhevtilement davs & Sens W.

carocrér‘isriques des matériaux
Jooan . E. 21000 daN /met F 6y, = 30 daV/mm’
DBelon Pour beo plaschon d&fm,mmm
,doiﬂ#e e 350 ks /m* e cimenk CPA325 ;422500 dai/m’,

effets des vcriorions de rempércrur‘e

W&Loﬁﬂm({gj}h La W MM A4 50m;

Vot commendoine 4,144 der CM 66 |




Implantation et codes

o nagron A Algor, o b Gidimenk ook iomplonks, et iomkicdnic
Lomame e Bemi ) Y T Aismiche .

ok biliment M,M’M%W%z.

ou“;hég& RPABS of CM66 porawk oppdiquts Lo descalels .

chargements
.M Lemasse Amane imaccmsidde _______Qonch.ﬂ!.,ﬂ

. vax)L,cmet %MW&KW’A ;
‘ e wx = 5w e b e e w0 2 3004 Kglet)
*M @IWM:
o Ploscher - Lonams .
fw-r&%d% lacaqpdolie S B (.Y )

jM’M’WdW/ A So(kj/m")
ﬁ)dwlo fllkrl«u ,o{u,/vlumayxm: - tolation en ﬂc&‘gﬂ. (2:4:»« ; §= 300(‘(3/'“;)).___-42 (Kah*)

TNAO (coffprage poncla) ool 13 ()
fﬁm—ldﬂzfm (?.mj—.;/\ow ; 3= 4200 (ki) L . 220 (ig/t)
- Aol onbikon atwmd (g=9em ; = zﬁoo(kalm')) ceea 225 (kg /m)
Chameheild pmiabbicocchess o oo e 15 ()
Protection dts gravillon ranlis (e =30m ; 3=4300glmt)) - . - - 54 (i)

G, =594 (xqi)

Foun. W emplocaplabie. oo .5k
fo&@,m,w&w I N 50 (kq/w!)
Dods propn s plomehans _Thao oo R ———E T V)

- dodle v békon armd (e:ﬁm e asooccslm‘)..-- 225 (kg i)

Gu#}me: P 102 o)
%m%m: i mm o i e o . F SR B N b TIRYINE)
G =39,5 (kglm )




o Povds prume de & acnoton: (porm de mafanvotials
¢ sem ; g=2500 (kgim') ) - - o125 (Kylnd)
e Poids dlts s exheriewrs . (puan m",d;,wfa,u‘w-ﬁwlt)
- &WMM (e:AOcm 5 44ao(k-3!m‘)) ....... 140 (kg /w)

- &wﬂm ((:5 wm ; §=Adoo (Kzlm‘)) A T
= Undaick ole ciment (q;zw KE ZOOD(Kg/m‘» ..... 40 (kg/m")
- ndanik dle platie (g=rom ;o= 20000g0m)) . 40 (ky/m?)

290 (kKg/nt)

0O MM Mﬁwm de 257 on.awra-

Wy = 0,%5 x 290

Wy = 24%, 5 (Kg/m?)

§ 23,% w S
v I R ! T8
:
I T T— T I-—0
: <
M I T T I-—-0
S
vl T~ 1 L8
.2 m 1,2 m L 2 m T, m
® ® (C!D © ®
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CHAPITRE 2

ETUDE AU SEISME




ETUDE AU SEISME

evaluation des forces sismiques de calcul
ny%ufm (RPABS) dlowft &Wu de polleid it b puisrank

methode statique equivcllenre

Jouk somplocer, MMW ;&%wﬁq/ﬂ-?«w/i/ﬁ«a/w&

%gfdo poik omtidinss  dgivatnds ann %Jamf’mfww.

MA{M aun gondibions de £loakile 3.2 1.2 des nigles RPABS.
bm‘,wwmm’w. JWM sudan awx
sy &uéméaﬂz,, otk o ik o Simadlaviuen, dows

mmamau%qu &Lm/

WZ{@W A &M :
V=AI13DQW

coefficient A
Cclwf m,m%awé ,o{f,acul&/'ta/ﬁ#w &W/ J ,éib}wbw{fd*‘
ﬂl{«/bagl M wlun 0ol donanee fran b dableac ) des (RPABB)
W ,a/ivmﬁl(,&)
syove M guae (IL) j— Ao

Y

coefficient 13.

,wvﬁ&?m mém'ﬂfawmm o Lableous)

0y [+

den (RPA 88) . D afmo £ comimnenibiiin 255 ola c05 highen | :mLIB,Bj

. T fa»\?‘/@dmaﬂ 7“11% ) 13(“ )
WMM‘EMW '(m/tzj,du/ @ 4) o z A

o Sramsrenod: . ¢
Brtatine. prafolligue audotolde (okezmid) o 13 = 4,

6



coefficient D.
@ et um ﬂ%uyéuﬂ—AJCQMﬁﬂé%%LaiLrM‘4%fwébn~Q?“4',il Laé,dbﬂmq;ﬁ4¢
&W&ﬂaw hepriiends o &WM) b aw Lableaw(2) duRPasS,
ﬂdﬁﬁwm&f%ﬂdﬁbwwﬂ-
. Jouw dea,ﬁ : (L=237m ; H:zA4,4m)
d;.fuﬂwévh T est: T= o0,09. H_

'
T=0,09.444 - o 244 fec
V23,3
T< 0,3 Aec ’

Sol meuble }__%,E)=2'
s jMLWGi QE:LA,me }'H:/|4,4W\)
xq, Tl.e};/,w 2 Tq,-yé' T: 0109._1:1__
' Ve

Tz009.444 =0 2%9 pec

Vi1, 6
T<9,3 pec

sol meleII D= 2

dﬂaxaikm~»u/t o 7%&&M4{ Vs 2 Aiaﬂw‘&addb&kjﬁhw.

coefficient Q-

& ﬁatm &WLW/M&.MB—S) ek b Aaddeom(4)
e, RPABS . Q=1+§1%
(oo B et &WM’MJ&/?@A}MJQEIMW o o da
ke A&MM/CP).

) Vol Pq,
Aot

v A s 0 0,05
2%%74%&%% 0 0,05
3:??,”\&4%7.1»,4 0 0,05
AWwa&wﬁ&n_...... 0 0,05

5 ethN&,daéaﬁ«nﬂuﬁ:xﬁo/nwu&idu~a._... 0,05
6 m;& ,4{1& MMJ&&WMW 0 ' 0,10

Q
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Q =1 +0+0+0 +0 + 0,05 40,40
Q=115  daw & dewr peuas.

poids de la structure W

Aol e /Lw.cluanglm ,O’e/xf,éapéaﬁ}:—m (aatile 32.435 prpass).

Poido prcpas. dn plomchan unash: 374,5(g./w)
- Foids paprse du plomcbas hemarae : 594 (kglm?)
e Poido pragmae de Lacnalire (puan mt.de Ao vetials): 425 (kg/mt)
W s plloman st 315 (kglmt)
f:fvww ol ﬂamuﬂ«u Aemasse . 400 (kg/m?)
o Povdo Jrofar Gls s exLerewns ( poan m‘,&,&w-zﬂﬂewﬂuﬂ , en Aerwank
,ww\fv& e W{"’“’&’f’e du nole e 25 7 ) 21%,5(xg/nt)
_:ﬂ«fa« Fade s plachec: oo . A%8xA4,6 = 622,08 mt
:ﬁw%uu vedicods e L aconotaie eeeeee (A3 Br2q,6) 52 %05 = 50,4 et

.-/':fmfma Achale veticale dis smms e/x/tww (2T, 24 6 2xA4,4 = AASA 51w
\/\/- [(344 5 +0,2x3%5)x3 +(594+ o, lmoo)]xt&u 08 4425 XS04 4 24%,5% J454,52
W = 1537t
V; 0,ASx 4 x2x RASTLEE:
4
V-432,6t

distribution verticale de la force sismique:
o fra Lakorade AdodeN dot shu diskidust jow Ao Aoickoon oo
lo Mmctunr jolu &M Jwisvanks, . (ankicde 3.2.44 des RPABB)

\/:.Ff + giﬁ
(o F wémz@»awmw,)&avw@uuf)
0,01.T.V M T>0,F pec
ﬂ::.{ 0 M T<o,F A
Jroans gt uihfmu,dafm 0,45V
Ko panke mikacts do Leffpk Rcymtal bekad N doik cha dubiituiz
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Fv. _ (V=R W he
i Wi-h;

iz

Re: et e partae s planchen cohdive .
Wk'- M EMW/WM WMMM&,WWD&M
e Wo= (594 +0,2x400)x 622,03 +A£§x§°,4+3_¢_.tﬁ x(u,iﬂa,‘)uxu:,s
W4: 41.4,'?.10{ 5
e Wiz (3345 +o, Lx3T0)x 622 08 43 6x(23,F +24,6)xL X243,
W= 356,695¢
.W/‘: WA: W-s: 3‘6"?56'
Koms Moz con TELE
JM"A . F‘g_: V- wk_,__'hk
i|w-\"l‘i

os vaksns dio frcas B pond icuatisso Aann Joo e prasa (v Hobloo ).

A A

m'vc*au W () gr (m) | wy-hy F. ()
4 421 320 | M4,4 6159,168 (58,904
5 356,685 | 40,8 3852,49% |36,8 44
2 356,685 | 4,2 2568,432 |24, 564
A 356,685 3,6 41284 ,066 (12,280
0 — - — )
T owi. A =[13863,5 64

1

centre de masse et centre de rigidiré
Janr WACW,&(E—EOMI b condre e Kxion , dams
b drin MJAM/M ante fo condre do pmasse. Done on Liordra
tomphe ol ime exadred occidintdle gale 4 5y e Lo prlus ghamcds
dimandion e plag bakiwerk . (orbihe 3.2.4.5 RPABS).
e=o0,05xL ¢

[ 0105*2818

¢= /1,4-4 m .




distribution horizonrale des forces sismiques
(kg atoilatle W&WW &aﬂw&aﬂm
ﬁﬂaﬁmw W (R) oy pligrest e piccase (6 bero

& Lo Wﬁwéu (m,t,v& 3.2.1.5 RPABB)

{3 ()]
-WW‘ Fx= Rx (—Eim- + oy B )

2R *ToRio
: &) (¢)
.Mwﬂmwmﬂz F"'B;E‘Y(%FT e RP:'B)

% - diMon .

o Mass rommetrsol (porbigancs Ad:E)MlpM(Puhb 4 ot 4)

Niveour - 4 2 3 4 1 2 3 4

F, (+) 6,440 |A,234 13,424 19,452 | 6,440 | 42,234 (13 424 |29, 452

10




CHAPITRE 3

PREDIMENSIONNEMENT




PREDIMENSIONNEMENT

1/ les solives

ﬁ e e s
/Jh»?«-t el deone 3 '05”7"”"“
e cllles-ci, ,ollaﬁ,j,aa concendiiis |

L2 caledd A ﬂ%'j‘ WMMWJWMW

d{MMA&WMWMﬁMMMJMCM% (4 6|+§. Q)

exemple de calcul
-, Solive
o Plavchor fonase . i - ;
Wy =594 84,3 = A069,2 (Kg/m) NN\
w Aoox A, = 430  (kq/m AN \ k%\‘l =
e | a/m) \NNNNNNNERE
Wa’n /ﬂ&ﬂrjﬁ |
—5_..‘*19_£_ []:L. vue ¢n plan
f‘“"”‘ 384 .E I, f 500 ( plar)
I, > 300x 5x we x £
3734« € |
e !!Hllll]]{w(ﬂm)
i > Zoox5x 430 x A0 x B
384 x 24000 x fo¥ )’ H2 m —
T 2 A249,%44 v (schematisation)
* “eavuo&zﬁum de hsntace
0= Maon < 67¢.,
Wy : .
ol Mavax = w x4
T .
onec i Wz Twea 3wg
W:i;»onéﬁJL 1—%:430 = N695,6 (Kg/m)
x O B oem
_2 —t
W 2 A695,6 xAo Ty i
Fx 3o x40t
4

3
Wx 2 366,45 cm .

11




W : Tup 4249, 774 cu' (condition de flhs)
o chowk wm IPE230, Iy =5390 crt

{ W= 429 (Mi

A Lo wondibion di resisbance gui domine.
o Plomchor covank

Ty > 46%6,429 cad (Mlﬂmda#‘b&-ﬂ)
{sz 444, 23F cam ( comddabion oo sudrislamce).
o _chosih wm TPE210 : , To=5%90 o'

| s 420 e

ool Lo wondibion do redikamce g clormine.

‘ﬁm‘,@%m - Solives MWJ.M Loz : IPE 230
{-U’y&w ,d,.cflamoﬁmw IpPe 2%0 .

2/ portiques (B),(C) & D
,C’M{W MW‘?‘M JMZWWWW
»&AJ@?@ volicods, (WMWW‘)/MWMOLMCM6G.

—f

et |

Hr Hs P e
(MM B ,C,oD)

.CLJ'W\.—EAWh./OVW\-M’ uﬁf(/u.w/ MWE-

exemple de calcul de poteaux
. Pohean intirsmioioine 4 da s :
..DQMJ/%LQWMW - 5:1‘,2::4,2.:54,?40\-:

_%{MM; N:%Nh-l-iNa

2

12




N= 4,0594x54,8443x334,5x54,54) +§_z_i[mo x54, 34 4 3x335x54,74] .

W

N=244,8214t.
f o . i
/O'H WM /fl.dﬁ(,o“ HEAZ-%O {Aa::fcam i Az9%3 an }
A by S3s 254415 > 4,4%09
A4

C=N o TN (Y mmD)
A 9%,3
6=222,0%8 (JdaN/mmt)
Ko = 4,4709%x22,018 = 25 352 (danN/mm')

=5 Ko = 25,852 < Gem= 350 (daN /mm?).

s Potocn snkommedinin du puseas (3) .
Anec oo pmimnss laper o calecd v Mowena:
Joteaw chosil: HEAZDO  (Uy=554cm ; A= 64,330
0= A6, 253 (daN/mm?) ;K= 43434
K.ooz= 24,934 < 6em= 30 (da N/mm®) .

exemple de calcul de poutre
oo prowhise inkovmmetlioinns ek de nive oo parfiguas @), (C) e£(0) Aok
M«MW&MWMM JMW%&%M
o&famm/mmw
éWﬁ&maﬁWM&M de, cM66 (45‘+3 Q).
% DPowhts dto preanr 1,2 eb3:
%MM@M&W&M. w 2R R

- oo e flihe. R
R - Q‘_,ul,‘h% =335x4,8x 1L l4,im ,A3m ,4.$m,4.3nj_
X
R= 2,45"&

A 'apaio &W IRoM , L flide pmonimals MMM La

3
e
fman S = f_;

13




3 A
) L
19x2p x4 \g{;_o I, 5 _390x38xkx
394 EIx 9 394 E

3 - 4
I, > 200%x3¥ x 2,43 4A0 x Floo y

xA0
334 x 34000

1 = VERTI PR cand

R= 103345 x4,h’%"
R=06,¥55¢

0"_-_ Mfwwwt
W

v 3 x3#5xa 3 22

< Sem

GJQM O‘w
3
> W:x_7/ G,ggsﬁfl":(:‘.bu

0% AO“L

3
/164{ iCAnn

éw‘,qﬁw‘_w}t/ {I:r. 2 A3F0%,429 cii (_m-&/-\h-av- ol

Wy 7 164,20 cann

/W,Jm,dv’: am LPE 500

[t

( condition de rdhitomc).
4-

% Ix-—" 43200 can
(e ?

= A930 mm
x* Ponber du punenca)
Arte Lo pibnnts Qopes e caledld o fimkera:

Iy 2 4%43,944 A’

{wxy,m 64,993 : ;

O kol iwm IPEAGO T, = 353%40 et
Wy = 4500 c.m}
C«ovuogwhon

€ owa EMWMMWM&MM i ftla

14




L PE 450  ILPEA4s50  IPEA4s0
o ol i
_IPE 500 & 1PeE500 N TPES00
. = =" -4
w o
_IPES5QO Il IPesoo x| TPEL OO
gl 3 B
IPESpD | IPESOO ~| LPESDO
! == |
W
y 5,
it Sr

Mv&w 8), () et(®)

3/ portiques (2)& 3).

Lo prime i gue po o paliguas 8) () ek ©) i o porligues porot
/WJM%WW«AMMW&,WMW@
(ﬁmﬂmmwﬁw)/}mm s (CM 66),
@AW,&MWW WWW&” e,é/dmt

pofteaux .

C et oo primes proteain gua pown doo prtiques 6),6) ek 0), ids apportinn.
end oty o W B), ) et ()

poufres:
WMM LW a wllesr - i .

/CW(JPA‘-}H-U’V\:

- -~ " - — .

IPELTFO IPE 230 TPE 230 _LPE 230
3 3 3

IPE 230 ~| 1pezyo IPE LYo | LPE2%Fo

b = s

IPE2 Yo * 1Pe210 I rre 230 Tl rpeayo |
o Q o
ve be vo

JLPE2YO | LpELAo N LPe %o | TPE 230
K
W M o
T T T

7 P g i »

W (2) £ B3)

15




4/ portiques autostables

D o be hopihn D | om.a o nindlals priiiands piovn Kogus pokigua
ankortalile .

V., ot ﬂ;{faﬁ/& Aol & &M@W@QWW

niveay Fo. () Vi (1)

.
4 29,450 | —

3 AV, 421 |29 452
2

4

0

AL, 234 |43, 9323

6,440 | 60,154

66,294

PorTa] Mﬂhod

a '1
= K=z XSE._h_ , (o X 2h) . ,
= Kp= XS —_, 4
x; 2 X, L
= X 'h_X Jsw i
Xy
=> )(12 Xs.% I £ ) ,LE/—})%
! L
= X&:J'ﬁ.q ) )
(fa 3) (fa2)
WM»Q‘:.UL X4 w’_‘f on i {“ﬂ m
X, = 'i_”\:,i = .Yi
T T 3
A(." ac_-y-A% . . ’L_?“
¢ 41.5.1 ) 3 4:.513 k. F3
N
e 53 Fa

16




m: o h= & AlMMAMMW
s he WAW.
o Ls W,JMAMW
_13= pre— LAY, S &LT-MJ.
&W&AM
A, WWW{A@(
..Ag WWWMWMWM g,la.au
- ik de b proiin g doplacommenk nlokl S etaga .
ﬁwm&ww deo parbiyosn autostoallen s
waomwﬂn&dxw '&WMWM

3 4
- %. h +x.£f. éfa]“'
ALETC ALE1

[8) = o,00%5h (atde 3243 RPa88).
L procidus e caleul saiske G fletiormmen som pbeasn, pracs, A
WMJ‘LW’"MWMJW
o pele Airume ﬂa,fmafm
*zwﬂaw@%w downles s s g S

mveaw 4 - X,z 2R vl

3 3
= X.!_: ‘661 LQA
3
=\/’ x‘l = .2,2.,0931'3 .
oL x;\: x‘-—- = ——Li'ogx
i M 7

=) x/': /14;043‘&:-)‘3

Ve e e o) [ et ] g, 1o e
4 4,909 9,343 4, 909
5 *,9%19 15,96% 3, 9239
i AQ,026 20, 0S4 Ao olb
4 A4, 049 22,09% AA, 049

17




dzﬂagm

Mamor = Fax4,3x% 4+ FEx A, 9x5 + Fyxa,8%3 + Fax 4,324

Moy = 644, 25T (£-m) .
: - howkewn d g4 : ] owmemk da Matiiemtnk
nvc:u FKH) W ) i Fexh - Mg L &)
4 29,452 = ~ -
1 A,X
3 A%, 424 53,044 53,044
A%
2 12,234 T3 33 446 492,200
1 6,440 23 21,406 336,65
o} - = AN 092 644,258
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. A6 A2
Mpo= 33900 m)
;s @ Myo= SR g £ - 5% 24304 3,2
Ab A6
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5/|:>Cnlée5 de contreventement.

"‘.V“i” Fe (4) Vi (4)
4 29,450 —
3 13,424 29,452
2 A2,234 | 43,333
1 6,140 6o, ASA4
0 66, 294
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2 | aras,ak| 26 24,504 L 120x20x 8 | 3 363 5 %33 22,194<30
4 |546,13,24| 24 2%, 264 [\ AdorAlox3 [ 3,563 HaH 113,132<30
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VERIFICATIONS




VERIFICATIONS

calcul des rigiditetés

2o alad s it i Joik Acken uumt smcthol <act
m,oﬁ\hmk/obaﬁwm Awm WWWMMM
2 Abfﬂaamowﬂ ridatfs A’ @3 ) (Boprss Lo programme SAPED).
V7 f&u)urdu& sdotive e mivean A um punbique 2o b Femut

m(/af.m &Wt vk g

._-ri_‘r_,m. L @)

) tﬂwﬁt thamclhawt mm&rw(ﬂy J /
rd»f.@o.mwut /vl.atuﬁ «:Lci v /
&4 WM frowk o mis fwotum e desroua.

Ay Eeauolck, mdu  fAtigme ,C«wtawmb, A fuolwodl x-x).
) a pdia ( /Z’"?T‘ x)

isa [ T e[ o [R50 Ry (el
4 29.455 | w40y | 00454 | 997 24 |
3 15. 42 Y1994 | 009 A(399.0M
) 12.1% b0-A5Y | 0-348% | 4727446
/ €14 66244 | 0.53%3 | 498%9-890

&) &&34&&!1, v dl"""‘t‘ﬁ"”— oukostable CA“W jb-.,emva'so._ﬂ Y-\/)

Nxai# f__ﬁfﬁ”“‘?‘“ T %Ik £g (k)|
4 29408 LY. 4y (48974 1643 .690
4 1843 43874 | 49488 | 2409. 990
2 44.40 0.4 |4.9¢85 | 3055.64%
/) 6.1y 66- 294 | 4347 | 4944.35

33



centre de masse centre de torsion rigidités
a la torsion
Fante owvn talade Jus Pl Alabires de piveanx deb
Lo deur | Cithes e pok Sowront /fm,cou-fowoéu £t Lewr, gaceaithe-
Gk TMM‘TM‘ Aow) ,clwaam ,ﬂar.;jm{zm (Sa&m) wme lorsim Cdb
,Earm wnahe e WW e L' e than clamt /?m
~ok et Pwa m lomplt s Ao lodead eotoct wleo 4#% .
exoeplion - & balumewt cateds tlont ehvigpr  poar
cmw A e e ) M,dm/rwa(u
rwee A Cewbe e toréio .
/fm& .fm A RPA (onk 3&-/1-() exiae Ame
@ contiecli o (Rogue mirean domo s A, Sous exole
A Lu s aromde e deur valons A vautis |
- 5 9y e A/ﬁ&«srw ooy i hatim ek
L M doa
- L mw laa Lol eudie .

centre de torsion

PLTE? - D Rix ¢
s A s
; .Zp-aa ’ Ha y

Avec

2y Mbcw ro l’o@ae(?) SV Al gpar Mvm{d‘ ./ga: oy
\dg: 4 4 w“ - 4 ’- ,lowa,‘t&dma_( 7/, A 0FL.

centre de masse

Ly - 2K - PR
D JC¥ ’ H& S i

39




rigidité a la torsion

o m‘a{m A da Torsion oo L ebuge () tot emsée par

2 2
Rio = ] ky X +) Ry= Y,
b Xj b Yj ot L Coordonnis s pertiguss Sesp thivem et

Mroaoversauy o /&mguﬁuo[/m oy

\ MY}W Au Nowrsau )k?bo'u

)
Cxy My w7
@
e 20
@
o M " ;5;&
o)
@ » A
® ® © ® ®
NV eam XY Reltim| Ryglim || Nivean Ryo (t)-
§_ Z 8670. 41 —
: ) 153249. 04 —
< 1 19889. 889 e
¥ ¢ , sﬁ?%-u —
e N¥- A7529.0 M —
% 2 -~ ’ LT 5 4523529-8
e A 19%99.939 ~
E_ ; — 1843 .69
3 7 16.84| : ;’;ﬁ;’gf_’; 2 5394§(3.9
— 1 — 49U/ 35
w _1 _ ~ 2343-63
— 109.99 .
+§* i 412.96 ~ 3056.623 /] 61937927
= A — 4921.25 i

40




fores sismiques dans les portiques

Xa iﬂrw Mm'o}m o rean () Lot Aeotibube enbin Les
7!4?!75.7«&4 e & Nivean nes Nl gerwmndes fuuronis

.fﬂfthTIA-M /&7\&40&»&‘4&» fr = R [—Z&Iﬁ_ + ﬁﬁf_ YJ]

J‘:L

. it /hwvdmx : F.,' = F}" ‘RJL + Cx RJ? XJ]
provtqus 3= il ST
Xa fﬁmu /Jwkurub e Niveauw & rotrcbuie tnthe Ao

’]rmﬁﬂrwm Mfmﬁ,vnnd&mmm m ( 1 M) A 2% i
homk Ao Aora Auwmarw. it b Ao

Llexcmbreeh  (tx b ) o 22 * ferme Aok ww/w?l,zo,sd
%m?a% (RPA /th 3.3.45 ).

fmbw lovbeyent (4-1) .

Niveaw | Fy (€) Ryg(tam) | Ry (&)

4 58-904 3139460.3 | 32743
56841 | 452%319.8 | 20.641

3
Y, 24564 | 5384539 | 13.67
4 12280 6783792.3 | 6774

ﬁmw Mudmstoble  ((A-4)

Nf.\f@ﬂu Fy (k) RJﬂ (t.m) F‘J G—')

4 59.904 | 3439450-3 | do0.244
36944 | 45233298 | 19.914

3
) 24.061 | 345039 | 4260
/ A2.280] 6783792.7| 6343

41



calculs des efforts internes ( M,N,T)

ﬁ 'MG:Z les (/D/H’m _nliams (MW7) falﬁ’afabﬁ'fvca
/) MJWM SAP 80~ rrTM oA ovh Aegu oot cleen Nt

- o Mobw‘o/t‘ﬁ?«ks ieamam'?w &t fyemwsl?m de ba A clare
Ay powdibions Al Mmoo

. duo “
waum?% Aty Lombam ansrms deoheos .
Lusbibie Lo e Fresidlats
.A%bﬂ@%d,dM4hww%.
, du 4ﬁmmxmm
.@Wmmmwm
. Ao Agachoons s orh
o " SAP DO ol basd sr Lo smithocde e Gopluom o

4 Adre »waaaf doms  pobu lodad A B emnsogen xba%fmﬂ%@u
e Aar chargem eats (Cfmab /J’ef.zfu&{ﬁ.ivx) et Al use /fum(: /D’/a-u'ﬁwro.d’
ma e zﬁnwmﬂbfvm Wﬁormwwmacbw

Cotven s 6-urcm /wm1m oy ﬂli“mwts moeuds  (ver

gureo (& de) :
1F 1F < F 17,
B . S 2 ik O
1
Z74 T 1 [ | | PP Fy —3¢h —4s % B _l. % ool fzf A
vy wn U S VA VI Ry d.if LR 1,28 .18
ZZA EZZZA Rl L4k 1 %k | iR 4-%F
e e A ks S .
Aroves C&raw Yover Ao /
avec (§) hacge g L LE,
0 F 25 s > |
5 . 7
w Qs MrCZAAae, d‘@fﬁ@t&hﬁw P R Fs _,%F;
| 730 [ g 1. iR iy
. L /
‘F{z 4 O “d\mxs ok dprCﬂ.M‘K.HQ, ] i13Fs Fi 455:

Absann ;
(2 ™




) 78Tl | L0y uu Y6-0p |96 0"
mlees [au-| | R 9k ho| FrY
<+ <
S| ¢per-| €4 S L9 | sk
T| geov (28T wlypop | Bhrok
ML TR NGB S b6y | grbe-| | |R] ebbe-| ovki
% al R il S| k66-| grer | |v|w| K65V Tke SV
o ©
Co e raesame | | (5] ersr| Ese| | o T1BC) THES
@)
0 o b3y | 70°X3- <l shhi-| heSV S| h7Lh- (9788
D N " & . - . -
i = khke=| by 6V 21 grrop | Barsvs| || 0885-| 06788
;. P IV i T I I e R L
m q0'07 | 40D ow,.o
uw N | hsar| 90°°% 2| IkEr| 8- S| 8599~ asth
w| Aoy | Ehke- slkosv-| wep | |[R|o| 27697 | 2249
)
P 3 be0g-| obr | 89| 6| | |« T ga%-
o
< S| geor | gse-| | (G| s vE olksari | 6E4-
3 < =
|18 ab” | 8VET S| by | 959 | | |w| 73687 | 2568"
2| ohrz | #EOE g|osn- | BNE <| £ 1| EV8TT
mm\ffw_m-fm mu 2+54+9 | 3-949 mm 3+p+5 | 3- 849
= w HE 2
2|3 worvigey” | 12IE mnagveusgue’ | [ 2|8]  wevoveu/ gy
(» N (NN G)
LY OIS F LY0443 190443

43




efforts dans les poteaux

w 7€ [ 6r8b|vsb |okwr-] o9s- [3es- [ 955-

~ 0 D09y | vap | bkvir-| 9V92 | vas-| 959
R ho el | €53k | 996/~ |59 0%~ | o' | 0p-6r

| S| o [8ots-|sgry | 9667 | 35 €8 | hw | opbr-

« |2F 39°Y2 | 8k kv Jo)-s- [ hesi-|o5 v | 9¢6p-

0 [Jb€T- | gtev |opgr- |Bo-¥g |5 W |9g6r-

F 09-S | 8¢ | 959 |ergy- | V3B~ | gtwp-

N [0 [ 9g9- | %5t | 995 | noor | W e- | ek

~ | IS [ bk€T |Ve¥h |3he- | ho9k | Shib- | tp-pe-

~ | o Shep-| vexv | ded | onhw | WS- kraw-

< | ¢ 06'6¢ |¢9°°F | 893h- [op-bs- | S&°f- | J6 hh"
S0 bohe-[s997 | g75h- | heos | 3% ot- | se'hhe

™~ 9¢ [066¢ S5 | I (065~ [g9°op- | 89°5h-
o [hs s [ 56y | Jihne |86hS | soy- | 893h-

95 [ w09k | Sh# [krdv- [prel- [re-gv— [S5chs-

s 0 ohhe=| g (R |3yl | repk- [ S% he-

+ | 9% [ hh8z [ Sk SV | vEes- | pyay- | ¥EBC [Roy -

S o [2087-s5iSv [ e [avsr | thee-| neor-

o Y% 9C£h 19498 |98¥k- | SO6h- | JE-KY- | 850k-

b o | §hikh- |9 |99k~ | 996h | svps-| 8¢

N i 9§ Soeh |kt |94k~ | 9%kh- | s59%~ | 99 vk~
Q0 | 906h- | y1ET  |@e g~ | EWEh |ge93- | 9B °VE"

w L2F Evkr | B8 | reeav- [ owgr- | sgesk- | VESS-

o[B8 BEE | - | €99 | 983w | VRS-

g¢ | ¥k [ E8hr [09 )8 | wev~ | s | 29U

X [0 [ogye- | EShv | %038~ [ hyer e w-| V-

o 2% | ¢ohe [vEgy | Eo8b- | YPas- | hbgg- | Sk96-

<~ O | 7£ 89| vk'8T |Lo‘8p- | ¥6'B7 | heBYT | JEYE-

- 9¢ | 5%:9¢ [hergg | 3kSe-~ | tohe~ | kEgl- | £ogs-

0 | vgpo- | hedy | MESb- | XE'99 | WkR3-| L0k~

< R LA 14 Saw | %oy | TRY%- | ERhY- | 0058~

0 || §94 [ svoy-| o83 | tp-hv-]o0 ss-

Il 3 T e |G| ON |(B)H | DL | N

SRS 3 ‘

= S Y+ + b ITy-9*+H
NBOVYOUL G WD) wa v 14 wao?

SLICOH443 S1A0A4 7

44,




efforts dans les poutres

7| vE[ 94 Lo~ kbt | Shg + | ¢g-6 -] 93°€-
o | Hen]|ssr [ 00 [phe- [80°6+ |0gg | 09 -
™ oot |t Eh¢ - 186°ry- |i9yp+ | 998 -
ze|ype|vorn- {sgw |298- | gov- | 459~ [30°% -
J H SYlkh| 949 0@ 109~ 94-9 +| 00°¢ 20¢ -
o | 0 2¢p~ 169 |[705- |wory-| s 30§ -
o ETE|Bsr Tlgri- 398 |0g-€ - | bik- ENg -
o [§8]%h |80 00 295~ | ght+ 000 |kh'E -
o | o[ Shz | 68 |g9E- | €594~ |Soyw+| kbt ~
LEI TN bR | Xk 8¢y + 96h- | 9t ¥ *
w [ov |85 ehy | 08 | ¥y | Bhys| 0000 | 95 H
R [[olo | W8 [859 | 2x¥ [eeoh- [coop+| 98¥ *
2 F | 0e] hvon- [soev- | 6E°0 | kgror+ | bhs- | 6% 0%
N M 9p |33 | w6 hl 00 | bk'0 |26hi+|00%7 bio +
0 oo | 99:0y | dhg 620 | hron- | Sgpir+| b£0 ¢
- vElyve ] 6500 |goy- | 98V | hvf 41859 | 0F k4
o | PP|S |\ E | 99 96y | $5hr+|000 | 07V +
010 | j9¢V | 96°h 9%V |ah'he- (il +| @21+
TE|VE| STeh [ghey- | S0y~ [65ey +[es - | TV~
MM IR ANA foy- | gry +| 009 LY -
ol oy | zvh [ gov-|wen-|OIv+ | TV~
2o |\ velendh (1gr- kv = @980+ ke~ | Evv -
o | = [gelboltkoy | 00 [kvv- |ebep+]00% | EVVC
0 |00|p9bk | EbE kv - |2h8h- | MKyt kv
TE e | 198h- |opyy- | AkY| veort| 2¥h- | B0 -
qm_ 80|99 | BT avy kv -| sgsu+ 000 | gow-
0| 0 |prop 882 | 7iv-|€T€h-|9Lop+ | B0V "
VL Els0th - |ypop- | ov 74| ke + | 66— | 9V *
M T St 4y 0o | 5+ |3+ a0+ | 25V *
0| o| twir | kTh 517+ pheh-|aqp ¢ | 98V *
TE| 2k 20 8h- {8arp- | VIV +| cosp| 2s—- | vIVH
R T R 00 | ¥V H|gooys| 00+ | WV
p |00 ) 5S4k | "k v t|aess- |8y 4 | VIV Y
YTk | kpahe | ezz-| 93w+ svov H pph - | BTH
™ b0 o9 sy a9 IS F+| Sty +| oo 4| B¥VTH
0 |oo| 964 | 66 95k +| 90 k-] yr-ou | brTF
m &;m m W@z (9L |@N Gy [N | )L (AN
>
M..M.mf 17409) 7+ @*@ F-9FP9
e | o)
- SLY0443 SLI0443

45




verification des portiques

Aa Vo' fiiation des porticuus ondlail o praneipe mus opertioe
Sunvanle
.m;m ot b2 Slabilil et aogurts , sat des hements i skl
. ek ( Inefabilite M’Tw—, Ié/'/o.méém‘u/b Ao afv.:.'eca &-m,rmé'cd
dAeversement  duo /fw'ccu ﬁ,&,&ﬁ&u L th Vlemeont ey Imes Mminn.
. Soit e fu Abmchine Do mifdw (fu’n’ftrsmmé, dc;f»l«amm)
. %ufm WAMMC& wlerV dectano dta Auieces M"“lgf‘;wi
G et At o, Clinguor thomwent Loy vlewns muorawalts b
Lonthasnlth  Arowedirds runkonk M{w o ally a},M' enhoimeraiunk

verification des eléments
a/ poteaux:

Ao pottaus st anlictes on, flessin. Lomposic, adors ow it
L4 /wu'ﬁa ml,a/mw A ﬁr/mu&, wlfdlof/a& ronlt A U0
Mamé o decwnle |
_ﬁ_[Kﬁ Ko 6;,,] ¢ Do (emse wa.m)
avec : 8

K: Goe;’fww e y’(m«-lvmmt .

i Gmbainte fumdinic e, Complession Mf&l«

Kd: Gt fp‘w«m{: ~e evesdem enk

fo: (mbainle pondore puaimode e flinion Simple
Bamr  Lule ﬁv‘w\wﬂ. A wt meanane A Lommaibe da Ana,um v

WLMM ol /fruq/tm

 Cikgagan, o, HEwilily, shows . onctlion, die Slosimenink o ok owiniis
™ / Z{

WMXWHMMW Mw/fw'b&aux,& -

bt Aovne ~frar A 'ﬁarmx«f( JSuvomte , n jmaf«m s Cos fukm«ﬂ&

~encashemat Ky Ky mux oeux extromtts du ingon A8 Ab

//wém JLovmdne

46




CH6e =k
4 / 14424 (a4 )# 44 Ka- Ky vl

7; kA + Kg + 5.5 J(K,_,

On appil  Coeffiiet At Tusonis (K) s poteanx to Vo pmossd
Y/ ragpek e Sa dommt A Sw ez fuuhu odovbioaonh au pooud

th dibwesy W,{tfn(wndt dombemenk  du ma«hmftum(xd
/‘l«?«duﬁu Ao Aowlts Lea bamres ,aémﬁawmmaaod [ﬂm/m« /ef#m:ﬁ.w)

Py é-x&wirﬁ& e ,M&JL pof'm 4 : HEA D4 : f,
3W e iMbMW= Hea 540
(Xhomtt A 4t ?mfuémwt wncasthe 6 10€500,
9 Ka=1
S A [
A A+ 6.5 Ks _ HEA 540 -
dvec ! i
by - —For - R: I f
Rey + Ron +Rec = <€
Ry - 48200 . G699y | Rea = 2TPo0 . 76944, Ry - HTTZ SF6.549
Tdo Jéo 5:0
=) k& = 0-303
Ay, [4235x030% . 4305 - 4305 o = 1305 y36 = 4.7 mu.
4o\ 4+ 650303 |
. ?&M%M /Mm'mua,(,'
gmg = (;‘,1; gﬂ)
de: M . 4698 . 30.94.
(£ 15.2
AJ = _{L = _éé = qa.z—Y?.
“ 746 |

D> N o Adsgue ot Lhombomot  dlomo £ Phomn (X=X ).
n](}u. @?LM A ouwreho emenk Lu f&m Lk dowo L /fbm,au.

o, Lo w}u.ﬁ- takiog au Arthoemenk 2ot Vecesrdire

* V%«ﬁ&&aﬁ«n Mwm o Adevesem ent

47




q‘Zew. methodt  tenprote cﬁzcﬁm Llns U’l}uf-mﬁm C/Wm?«d- g2
Za«mbmazb At fa Aemelle ﬁm Aaﬁw‘u‘: A oxe (y y) (axe <e
dqu(p nehlie ) dows ame o phtssro mﬁw« ot L donThoum

(2 M!': BV IV
6"% 0
e - e M
(——1—’ é i W
% i Yeam s Conpdonsy isalee
5 - y
Al
S —
7 3 ﬁ M‘.-“Z’D'?L*ﬂ
Isfa = f..s__..‘.’. e \
11
sy = —‘?— = 28 _-8.083 om: Lz
) {VTL Vit
g = £ea - — 3.60
’Lwa .
.fContMl e La XA\-.JM( m%lpmbw L -
Mi oz X o 3280 _ _%_ H Xz 22063 m - A M= S80I
M, L-% Lo. T2 3~

Gy = X= 22068
Py = L2083, 40", 27. 140 Kty = 4036

$.083
[ - Mmas . 3260 ,40° - 19.524 dow
f Wa 148 il
la tonolibios e amce :

Ky J; = 40364 49524 = 2o 247 da¥ <cf'a.,
dn i st Aeoc gbable o e dsertoment /44
.Ca.e,ﬁ.m'mk e ﬁ,&mbm,we':
Yowar = Ay 48257 _, K= A4143,
Lowlhaiml oo lawprusirson twnple .
=N - 95 A0 = 6.%67 dan .

A 133.6 g
. kamu <L ﬁ-&xm /J’D\MT-QL
5% o Mow - A7y dad
K/ A

g(KS'+Kd-5;,,>:%[4,4H3x6.36‘!+’1x49-5wj 50454 2= . 530

43



on zﬁed&l d’MMﬁch—t' ca oo
La ’UU\.Qﬁ-Ju/hicv; o . ik fa savondl

K,y § +Kg 'Ksr'- .6;‘ ¢ G (Cmc Rk 5.?54).
QH; 48.287 S 6"&: jﬁg - 1-[5 voo . 83.00

A (yg-267 )*
AL %‘E = aiz; = A3.99
5
y 5 HinES  BICHOH g3
M- AD 413-98 - A3
Kiy = M- A = A398-1 _ 4043 Kd = 1
d - 4D A3.96 1.3 7 i
i A O23x6-36F + Ax A4ML ¥ A9 524 =20-418 _e’;*_'_" < 3o
heois Aoamee %wf‘; -

Vi catvon, o :Conilloment:
./gm L own L ploa 7”"7““"‘ e Mfu&am/amm dewy
demelln th wne dme ot Seckion Ay B Condinew /qu,w/sut\'.m'mhh
Aomelle 4u pdun W )'w}Mm&w& o puoins NS, Aeda Seckon fokake

T- T
Aa

dvec |

hs ! Aeckuon e Lo Semelle -
Ac i Beckan fotale -
ho = bxe =05x 00165 =0.00495 m.
by = 48504 s 0.4S Ay = 0-0Lm

lwms Ay 7 0ASA, 5 T =T .
A Aekin S L ome As Ay = (h-Le)ra
Aa = (33-%xA65 )x 0:95 = 20. U0 o .

. Gl  madonisddle e, Gandleomoit:

dl /v(lfb&vwé de 4 bom coment e L ame

& A ¢ A01 [ @or e CM).
& V10 6em
Fen em d“///mwf. ad ors Te = Thwmx = j_’ﬂ .
Frur HEA 340 'ﬁﬁ- - 299 - .63 < Ao < 56./;‘3;
0-95 m

49




T e T - A487 o = 527w ( S - 30 _19.98 dan
Aa  218.215 it ASY  A54 et

-c& ,GLA,O-A-QLWM A sz{?awu pre’ ek f\J‘Wd—\.l: A:L A Adene
anulile e «ﬁ\u-u. e @Wcﬁ\wl'ww ./}wwf & et nll-sroi'mx
-(:-a baske A Auslbols Aemwk Agiumes ~dowmo e tableans e dusoowo,

\./m}ﬁuciw el nasns s AL ers euemb

ot | Mty Kpy M [ M [ § 0 ka6 <t
1

ve nnao| 2T2E | 1036 | 3280 | Loty [419.52¢ [l2¥i <30

HE}J.BO n.1L93 40255 |23.490 | 21§ | 22.960 |[33.548 <30
5 j s : 6

veauso |47503 | 10365 6894 35.15 [23.765 | 24633 <30

HE:(;%.;O'M-%B 40235 |39.90 |35.54 | 2370 |2¢.29¢ <30

en &myﬁt ,g? BWLMJCLMW;Z%. ﬁ"’““‘&
|G| 2[kerka 0] ¢ Gen
§367 | ASSEY| Fo-A¥E D> 30
3.630 |22.96 | 30-9%0 7 30
5509 | 43765| 33.88/5 > 30
394 |23.75 | 34- 41186 > 30

N2 éF <

e ot 1y K
yu‘a 40 | 48257 | 1,443
verlrg0 | 1928 | 14908

HE{‘{SD 49.383% [ 41546

7 .
HEA 340 46”? 44‘/3

] IS NS AN IR | o

Verifi whan de b Msistoma dnpres |2 formute (3-934 des CM6C).
Fo‘f‘&a.u '

FToE [ Ay [0 | ¢ Ju ] K| Ky | G Ky 0r kokenbuSh
e asq0l 48257 8900 | 6.367 |13.96] 4424 [40230[ 19524 | 24.428 < 30
HE?‘:ZQO 51.418 | 76.36% | 3.530 |23.%|1074 |40440|22.96 | 208-249Y <30
5 5ol (9723 (83818 | 4965 |498] 4.099 |1.0192 [19.444 | 26-406 <30
yg;g,w 48-357 | 89.00 |3-421 |&%01|4.062 |1.012 3.%5 | 28.793 <30

50




b/ poutres

D v Lo pavte do plao gotliitte i plaowchun oo
&émﬂo«w Lowvank  Ces fuewbas Sonk dotlectess mf&xm
Mfﬁo et zfﬁ%/hwwafea«wé/ {72{{% de Leffort Normal est
WJ&J‘”"" | ’

. o Pnbres Sont frtominas Lonbie Tovs caGues <le dovers eomend
&dfﬁ%mémuvt Lot Lles st gutbdanisees qa Aa dolle Aoar
don lopmeckeuns Jiaimn purk 2 enbielnaczs fonAa aolives ,Jzum/om

. P Aok qua, ,«M/m ,&af,&«dsw/wmw ole Lo Sfrowbre

fv(wfyw L f»mw Aot
6 < fen

fmm = /f\,ba\moﬁm Jowmosse. LPE 400 .
T = 23430 Gwd bz 34 Come W= MCO o
M max = 24-98 b SN Bk ( amprsaien).
Tmas = AL.e4%
ol ouis du flxeon Avanple
¥ Moy . U90x4S . 49,9 dod fmm .
T T 1160 .
. 'Vwﬁ;z.\ﬁlnq oL ha AesraXom
G = 48:95 < Do = 30 don [rnt  ( Assiskome fzmuf»'&)

Vordhication au Gavillomeut :
AL s Clle d“’)""”“‘*"’/“mw"‘
A vie M m‘fcu‘ Ao Cbpllewenk ~Sun fwtwo.
Twag c AL G2E -
Aozbhe =243 0m.
015 hy = 01x845 =41 6Hom =D T= L.
2 = a(«{_ze’,) = (4o- dx 4.35) x0.86 = 43‘;,-0?80«‘3’

Y. T . JR81xA0> | 3.931 dow
Ao 52.0%8 ™

31




A 373 _ 4337 < 2017 _ sg.543.

—_—

Ca 8.¢ V 300
57T -dﬂ/C 'I(\,t;u, Cfmfao«?\;c; o Te = Cemn
; 4-S4
'tr o 393‘1 oo N < é_i - 4g,q3 SaN :
At A.54 Al

Pribres e AdancRer Lownomt TPESQO
I, = 48800 , Wa = 4930 cm , Az 446G cuit,
Mmax = 48-61¢.m 5 MNuay = 472, Jawax = 22.4¢.
Ko i %M,?M .,&zm/-wzew .
oante doflasar [ 2 26486 928 L B = B do Janwd -
_Cowthonnlt 3t €y odbenuks T = 1;_, - 405 don e C A9.48 dan [mwd .
Vowdication de da flecke :

QWUKLO’WM-L WU/& tableaw w deagroe A Leekes o ma
fave < diffounts fenbes peo Lo Coo e cwnenik
e s mlp{mvrab{c
lo nudkats Neolituss  on AL “SaP 80”7 Sowk donnés dass Lo
Yayleom W dusoomo.

Doun &8 atiments odminiabonlel " Au f ik me‘ﬁu‘a At
Lo Ag&c]u Nowo o kokediki Adus Jurch e paposse puas %50)
< Lo puorte <Cr4 66 oant 5152

Nocundk Laax () | fode = t[200
[ 0.333%9 .nfl?"' ac 24 8 7. | 30 34 33
8 0.y ALx 40°4 ' il ; .
Ao 0-3733 x 402 | m L L i e
A3 0.4428 x 10°2 Y v B
A( 0- 3664 X 407t 3 AL e A€ AT g
A1 0-4438 x 4071 2.4x A0 o '
Lo 05116 x 40°™* q . 9 19 Y
FE) 0-43% 6 x Aord Sl 9 -
' 051406 x45!

P ML) c

Lt} 0 3/ x At Ki L 7 7
4 0-31F4xfo
M 0-51 91 xfo°2

52




verification du vollement des poteaux du
portique autostable

. @M—ZMWW Sowk Mum}s MM,MMW ~e
olevers em ent

. Aem lls mon Aandes .
,&nfarmwm{ o Lonlicle 5.4 51 dw CMEE A Srapport (%)

wt fed : _
L _é 4 /f/ﬁ P ojwd/m" .
2t P

Qfoofm HEA 500 :
b=%00 mm }_9 b . 300 . 408 < /ff/g= 13.416

é = ;5 mm ZJ: i)(z_b
L) Po&da,u HEA 340:
= 3‘ nw,
oe e }-—;i:_@e—= 9.0 < 45 XY - 48975 .
= 465 mm U 1x465 30
3) 750[’&% HEA 280
é: 280 mwm
} - b - X80 _ 40.769 < 13.446
E = 3w TFTPL

’Gea'mfmtm W,&O/Jmc%rda/jw{'mx mrwf.y-k M{zgm
tome e fusistomer oMot Lo Himiti Ja&t«.qm-t Aok Ak
L volement ouna liew .

eFFefs(PA) pour poteaux des porl‘iques@@m@

NG pobraux me ok o os ' Lachiion e J’z%ﬁkmﬁﬂb
fn pronitne, e (08 pookeasn th v X aclibn oy forcen bismguiny
Le  ppimne mewmm tome  Awsstant coo
s 4 hapithise mn L plomther Conotitide wum AhapRIogmme mr;&.
2£ ,gfeﬁ-%/wormf Aors e et ,olzfvrm.n-ﬁ-m A ,{f_wv% centhd ’/,
A da /fwm-’kiva P o an ot ean Lo ,c}/w» endhre v e emk
A f«'o&{ /qm M%ﬁ\m g tontverintts e I coanenk &m’-ﬁu
bo Dunidcomes dis obosny fma fatkon e (M=P.8 2t N).

33




B tbomt Lo ctplacmodt flootiqgue tn s o 'un geisme

Amyewt ,d&é

whlenwe on mulbpliant & Mﬁww&‘/ a{:u—fi?uz ﬁm%):z

Car 8 = 41_

NiVead E&%m Net) | B(a) [M=N.A @:::,%M 6‘.’—.1}’: K 5; "—:-J K_Jc K6‘+K§€;$&u
4 |Hearro |48.93|82798 [4.601 | HEAL40|636 | f.i66 |30 | 1.40 41090

3 | wenrsal0s6i| 4049 [4.820 | HEA240 (435 | 4266 T.q40 |A-JD | 19965

7 | erdBO|158.54|19.0354 | 6.39F | HEAB00 |444 4444 503 | 4306 | 2274

A | Hendo0 lyq 33(2763¢ [5.937 | weazoo 494 | 449 | 444 [ Augg | 2865

S4




verification des des deformations horizontales

éZi toled e m(ﬁb»facmm »Aamgmbmx Adeve du  Joued o eniin
D [t du doondis oo o lments ole ek
Zaﬂmm ewbn Aa Cobluisnon e deuoe B actimeuts @ijmh.

Fon, cela %Mﬂamw&%ﬂ&s A thame for Patpart
a A thaye C A ek acwk me dok fuas sposier 00075 fwis
fo Avouteun el b

&amd&m jmufxfamm Mlaly torstiqum sustitids par £

“SAP 90"

m/@m domo s bablearx ¢ dessmns -
sens rrcm rsal

Niveau | dupla Cueds Delslh et .

4 4.6396 9.9

3 2.3245 duof

2 Z-0499 L9

/| 13649 2.7

s ,oh/;v,ta,cemmfs hb&t.ﬁ; Aetage /nwL’/(M. A, Mfdbf&%m(, adum'serble
Azfewwmbs At Suhatvr ewmenk

/[M)t«'w M/L'%f‘ab[c-

{Pwaudfw»{lﬂ ol Llomenne ,
wmpakamk LW sk Al o Ao Jﬁ&mm

sens longitudinal

Niveau 5 (em) Sy (om) -
4 v.33,88 2.9
3 0-34 8 2.9
2 0399 2.9
4 0314 )] 23

L rdehdncomonts w&ﬁf du portigue Lonbevents smb Sis
7)/“.-1,& (& kel i Mﬁma 4/?&% e Cluentement
wlloé M/rf’ud /‘?Aa&,

55




stabilite au renversement

%Wmm,&;um Calele afuin de pusisler aux
4#@%&)%#0»0%&«/& s Huwvenk ehes lanoes 7‘*‘”"{‘02‘“"‘“

A«Lomw
S mwvean L Latior duw pwom ent L fenvorsem

ok Codadi o A'ikage Llonnddhe ot she dushibute mux a&{{m&
doments rusistouds o @ pwvean . B ity duwthibuties ek st fod
.fd/tww P /WUMM %ﬂfﬂrﬁm rcr,a el o 4”?4;@ /Moﬁmﬁ

/vmffwm ot

Momesk oo ponveroement < Momeub pesstant .
*,S(/w‘s Lan&«’é&a&wmﬂ :
. f“}vznm/{-,ou Sumvens emenk F4
Mrmv = Fi',"'It'
J

2 448 x36 +24.561x T4 +36.344 x40-8 +58.90Yx AY4.4 _
A4ed.0yt.m -
e Monmeut Nesis £ ok

Me:= W& - af39.24 x 288 b e srvonin A Bratiam ek 2w
& y WM\OWWM

M L Mo => pPoo ~ Aenv ehd evnent .

Ay

% Sew ﬁwww verdod

Mpmy = ZE X = A4Y63. 08t .m-
Me = W- 2 =A53%.2¢ r.%-é_ - 6608 . A9t .

Mrenv < Mg -)Jéw At fum videment

56




CHAPITRE 5
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