R Bl e T L N L

O H|

il et £ 3 Vi ggandd
AEPUEIOUE ALGERIENNE DEMOCRATIQUE ET POPLAIRE 85

,_‘1___,.4_1_,__..1;1 AT r,,,.’.._._,,;;“." 5 .'!_,',

MINT S RHE DE !."','Z'JSEIGI\EFF' A FT u“ A RECHE FK‘HE = nENHFIQUF

9 opc
COLE NATIONAL £ POLYTF CHNIQUE

LU AKTEMENT, CENIE. CIVIL

_--' f‘\

PROJET DE FIN ?? ETUDES

¢S4

T e LT T R SR T SRR

7

M

Four ot Vigie
d'ane Capitainerie

R & N
! Lar Etudié nag

Dirigé

g

S EDLL MM. 2. MANAA Mir CRAINIC

D, RAHMANI

PROMOTICT + JANVIER 1085

Sy

A Shio i e o L, S R e

= e e T



etV b i ) A S ) E  pganndl

REPUBLIQUE ALGERIENNE DEMOCRATIQUE ET POPULAIRE

P &l JV & ‘=u.~” 3 ,.,..J.._.._.g._” 5_)‘_53
MINISTERE DE L'ENSEIGNEMENT ET DE LA RECHERCHE SCIENTIFIQUE

ECOLE NATIONALE POLYTECHNIQUE

DEPARTEMENT: GENIE- CIVIL

PROJET DE FIN D'ETUDES

SUJET

Tour et Vigie
d’une Capitainerie

Proposé par : Etudié par : Dirigé par :
Mr EDIL MM: R. MANAA Mr CRAINIC

D. RAHMANI

PROMOTION : JANVIER 1985






IDEDICHCES

®

[QEMEIA'|EMENTS’




Nouza{momd,w,’vmurwﬁsz%mdzg/mm 4 rohe
framoTun,; M”CRAINIC gui a buimvoida assacr Lo
doeclion de celle lude | W%M&MJ

Nombtirrwmol MUMURCAA Lw . CTC el en
?’raﬂl‘mﬂm Messieuns -

IRKI ; EL-BEY ; SENDIAN/. SALHI  KHORCHI
YOUCEF DERMOUCHE | Sams oublin M2 SAHRAOUI

On bient a @x,rvu,m f‘LO‘&L ' ce a M*BAGHDADI
et M2 ﬂVAQ‘/;MM MW

:.n%wv nowd Umunaoms M2 SARI howr bon avde ot
0. 9@1&%&: . el ause, Rachid BRAHIMI .
Q



4

S-Qvediceceg.—gﬁ.

Je dedie Ce modeste Enavoil

_Hnmpv}l.m & fma pmeag a}dma»mmdmfu emaig/ma,dlﬂ_
Neconmaissance pown tovo fas Qam(?xu _Conoentls & pmom
%M.

~ Amas Lrine, BRAHIM MAHMOUD BOUALE M pra o
boubiont mmaﬁe/mt‘euaé’ef@uwcm%mé
bt & dng abe s etudes

— A e perwsn of A mey Fantzp

— A toute nmqfafmﬁéz

- A o Gusim Bravir et sa {ami U

— R by coux gumei— _Chers



S

~1)edcaceoa

\Je dedie ce rodesle Travail. & rma rmere eéa\,mnft\u en

/c){ﬁm e Neconnaiseamce fowr lows ,&smwbﬁwa conserlss

o mmon cgand el poun dun sodiont moral ot matiiil

A mes %z/m el oveuns (CHAWK:, FARIDA ASSiA, OMAR
MORAD , YOUCEF, OUASSILA SIHEM).

A meo. %uvmu. , el ma M& %ﬂ AMINA et W#ABDES&ALAM
et mon nevew FATEH ; etma gromd mire* Aicha

A mon Oncle HACENE ob mom couen HACENE b a
towle to. Jom el palils

A fows nos %@mfjwﬁéw,d@
MASDID * LI sl L ld ™ of ot Zoutes boo rrosgutes
A Tows oo arus |

Reda  MINAA .
i REREIRCS RNy




ALIC)GI N PHIE

REGLEMENTS
CCBA 68
RPA 81
NV 65 .
OUVRAGES
Callad Mq.w des towws en Belon anmi M2 Marivs DIVER .
_Tolde de bélon ammé . A. GUERRIN.
~ Thoile de belon arnme _A.FUENTES . R. LACROIX.
- Cowns dle belon. anrmi (Tome IT.Calul des ounages) - M. BELAZOYG I
- Alde rumove de nsislamce desmativiawx . J. GOULET .
- Aude mimene de belon avme _ V. DAV/Dovicci
- Caledd &tmg‘.wtﬂn das owshages e below avme . P CHARON .
_ Exencices de Bélon arme awec buns golbidions _ P. CHARON .
_CoNSTRUTI] INDUSTR/ALE SPECIALE DiN beton armat. O.MRSU

RFRIEDRICH
_DTU. (13-4).
_ Fondabons et o on lone _G.PHILIPPONNAT .
_ ‘ ; ' 7 ﬁ 3 g[’/,k andru)
_ %mﬂm?«m dw %uctm ef@wm,oé&gpz cﬁ [tngcw( w_gag,eg‘(scu.

Q



SOMMARE

[ 1]




8

Sommaire
- T f:)a_ges
CH1: Introduction . . ... .. .9
CH2. Cal.Cu' des eléments .
. acroteres. . . . . | .
. povirzs circvlaires . . . . . . .. .. .. 25
. oescalers. . .. ... . . ... ... 36
. dalles . . ... .. ... .. .. .. . 43
. povlres . . .. .. 52
CHJ3.
EVALUAT/ON DE LA PERIODE PROPRE DosciLLATION. . %2
étud&au\/znt.................86
EVALUATION DE ['ACTiON SismiQuE . . . . 94
Etude de la tour.
.Ca/cu/descfforb.. . 4
- ferraillage . ., oL L 111
- 8lude au mivean dles owolines .. 416
H.7

———

Calcu/defondaf/'ons. 193




INTRODUCTION




10

PRESENTATION DE [ OUVRAGE

L pooyd Gt mons @ el propos o }'EpiL a.IQSNEg':),mmgé i [ez‘;mé
ok o caleul olume low et vigie dumt copilairaie  quu ana imphntee
a BEJAA ( gone di pmogenme wormesile” g0me ).

Lo lown est consliluee o lum il crcibhire avec czi&aéa%%m
espacees de 3,40,

Lo T el aimontee d ume oall G/W’L (W%ij%wmf
& do coli €958

CARACTERSTIOUES.

lo haudun totale de Iownagzaj/rmﬂn; clonlcbe{:%,AstwM
Compwiee) e o foulion. o de, N fow:{atmu et f-3728m

b diammilie extmniewn dedatour ek de 548 m 2 epawsoun duvod et
0= 24 um

b diamibic extipion do Lo solle d'oppalion Dext = 8,70m

pranchers,

OJ’P,T\,QAM .él’: 40 e .

o5 escallers . |
nmwmné—?/gy@a/émzétrs_

17 escallions Pilicrdowx fmd&_ﬁ.?w.es gees lanls hos el fuarbs sy g
z'/eocaﬁma.‘fw%m nﬁbmdy&aacazatﬂamlhb@nm
| deudwm&nrhwctMmﬂsz.




di

Mdconnenie.
" o MmaconL db,&l(ﬂgd d asernsens e condclie méufm

Chumsess de A5 em

Rovetemer .
On adelisoa oo Landuk plafre puout & i d,éf%d,-
b du w)\li&.&e, /—.pw&,fi, /J#xxzc/m ef,ééw_ﬁ&ua'/u%aa
ar%dcﬁmt% | |
IR
Vue de Prof.‘l [ f
(en. PIS e‘LOr_ll [

T | S—

-YE de fagade (




2

CARACTERSTIOUES DES

——

MATERIAUX ™

| E BETON.
Qt%wwtdo& ox 550“3/@ de CPA 325 el el & condicly

allenus
.&égawjl& i :5/‘
; 15 mom .
Mo nisdlance nominal C&Wme est: G- q, = 270 bars

Ao phocdlaree roweinall 2 b hacloie e . Tpg = 23,2 bozss
o wwéc'ﬁdm e 172 de bélor. est Lo suivands -

800 Libus dLg«Wh%w

400 Libus dlo o0l

350 kg de ciment C.P4 325

175 Libus d'eaun

% Js conhraimbis dt compussion. admuiblys U/MCC-Bﬁgark g4)

—

/ / /
g, - f: T. QWL - ff:x_ﬁ,.a.é.é

S deperd. oo o dasee duu ciment wtilie”

CPA3LS m—= x -4
B. MO\J cocike du combsle
Cordndb, aftinut —+ 7%
K=Aiioenxi dLMTuamw, mawﬂedaﬂf&wmtetdﬂa%m
dos gpanadlls, w0 R <hGy o oy “/ie,

A0 Yo d = 4

awt



13

8 dupend de Jo maline A o sollieofiom
5-03 znww Ar/m,/n,&

5-06 ﬂmg&@n Au»‘?bﬁ o %MQWM/,%%&&
Noimal eéf,{,wu haclion

o [O,5(4+_§é)}dﬁmﬁhmdlw%ﬂmbnwww; mﬂt&{
- 0,6 . Nowmal el ume Com pLeson
owee . .. excenduiel’ de do nisdloml oo Jices extincouns
e, dwlance de bo Limele a{aﬂwgau. cntidd g condie Ay
gramls” g belon. aul.
Mﬂg_& b madumns e 6 Mm»oﬁtyeﬁ’tmfm 15 fwwt[os
sollicilalions du deeondd. gere cad B(SR)= 1,5 3(SR)

€ digomd do dofoums o Jo action. et o fo posilin oo Lane noutie.
&:Lo(nm&%&dt&ﬁo%@m%a{f%b‘éﬁmc&é
aclion el on Jlxon somple coms bo cas S iins ecllon pecimpulh
0sE< domoﬁsa%‘ cas /L
* Cordrambes d:_t\adloncl.uﬂ@lmce

T.= p O (CCBA 68 art 9.5).
avel p = o338 ow o B, & W/éamﬁmos’méww?ut
picicdensnt
£ 6 - 0,018 + _5’:_1_ ; dams molie can Ty = 470 bans 0= 003« 21
: 5 270

Jd ow 8= 00258
Nows  neswmmons oul cla MLMMM[Z



iz

condnamlzs

catctae ey Composson Smplef flixiom, Smple | Draclion.

SP1 | Gu.-685K.| T.'- 437K, To=5,9% /i

OFL | G- TK Ly TU-285 k)| G- 885K 0

-

L’ ACER.
s Ao acios & hauls adfunce (FeE40).
- imiles of Sladicils momimades (i)
Jen = 4200 Ko/ v 40 b < 20mm .

Ten = 4000 j?/c»,,‘ M B >20mm.
- conbraunlts admicsdbis (G =)
Ux = %, Ten = 2800 %/m& (SP.) 4 B < 201m
Ja = Tom = 4.200(2/0,; (SR) o B < 20msn .
O = 24 (en = L66F G om" (SP:) 4 & > 20
Ua = Tan = 4000 % fon! (CP) < &> 20mm.

« Acwrs honds Liwes (Fef.24) .
B< 20mm o Tem = 2400 A/?/c%a_
e d‘a.: Jen = 2.4-00 Kg,/cubl (@M \SE}

v Conbamies admisschles do non fisndlion.. (CC-84 68.art. 43)
Ja ¢

-~

(Tmsmwx(o;rq) owee - T; = KL W

A -
Qwnel . ¢:di0.ml§¢£hnnn dLLlppuA%wm barre

0, onbawndt do J%{M'w\ﬂmﬂ’rb %MW :

Q



15

g, W&Wmﬂ (piralise et nebiail)
. 15.10° ____wam%éfﬁ
et W'ﬂ, W/xaﬁméé

05 /0 f’w«mxﬁm bis muscscble.

& A f1our ﬁodmdow« et 4,6 ﬁmﬁommw

(:); A (imduans)

w Cordhambis d'addimmee admusible €, . (ort 2,2 ccracs)
24:4,25 (;)J'Uf daow,ﬁzjomﬂmauézmwwﬁ
5& -y o, Wmﬁééomc/&/nmagtmw”m&
L})d:ifilf) 7-,01.01 ,ﬁo H A

1 poun oo Ade

Za (K9/02) | Acus HA | Acirs dowx

Arw\aan Nowmal. 16,59 7,38

Ano\a;éz v
: 16,55

11,80

;ngomﬁbw de dilon (4) mfmaM,cdeaf IS

ncowhemenl s e fov«%xw i
)

y.d o cL<5Qf
R,: JDWALWWW . - J h
} - T ) bid i d sy
g dagl Mbm&?m l

baws %&u&b'oW/]mum\m gﬁ:mm{gé“%}

—_—

d: j.'m\:_\»lﬁ(e&lfagﬂhub; hﬁow&mmnmh&oih%@

€d



16

CHARGES ET IURCHARGES
Tcharges permanentes .

* )p-'-]PDW'LCQ\MtMW

: . (ram $).Som ... 904/

A — 1.?%(3«%% dLJ%OOKﬁ fud)- S om 90,
T, | cdandils mdbicowche 10k,
=" | 8 aolin Rovmigue (Loge detmlg/hen. 16 13,

4 Pome o penle 154 oo 04y

5° M/Déu enBA (f0cn)... . ... 1504,
6 endut o phobie (450m) . . 31 Mme
B oo S g:ﬁ?’@/mj

. MOM&M dlz(wx?/m= Bem)s .. 4015/
3’ M e ,/(fgggi/n, 4’//6»‘,/_4 ’ftgfdj/mf
# dlally pline en 8.4 (t0em)... .. 150k

2 ... ‘_...:(3;552%/,,;_ '

*_VO\I.?IA : /P"E.FGAMUAA, dLL ’UDL& dbt C{L-ZAf-c”L O/Oui On awa

0,24 X 2500 = 600 K/t

¥ MO,%OYLW:
i bu?um cwnes g 45k S 2140 Kg /<

* Of(hOtL;(LA:
o) Laonotve imelinge - 2500X 082 X0,10 < 206 Kg /.
b) ﬂ'awmbmﬁad'z&nﬁm;_azmoxqzsmo:8?,5 /.




%

' 2/ Surdndarges d'exploligtion
o onase

2

JW,&W%«&MW& Onm./O:’/aﬂ/?/m_‘.
o Los plonchors commants

;m fanchra e = TSR
. Jos escallions

Foun b essalins et g’y aonl cls exallos co weoiss gu'on.
n,ul%a: %andaﬁfmwa?/@mm&ncanazm
geémcﬁ.awﬂ,«sd’&x/ofmﬁ,@ma/o:’/ﬁ?/mf

« o agotiies |
om ﬁo acolties on Mru:/m? ,Za?[mcc &%M&Zf&d

/& moum Couramle , ._.........5_-400/37,/1[.




8

o)

[Z'Hm' )TIE - 2

CALCUL

CLEMENTS




19

CALCUL DES ACROTERES
Lams m&@wﬁagg o amcordie Sl %ma/’am&w :
ume achelut cm,wﬁmm onclinee et ume acrslas verlicals
17 ACROTERE CRCULARE
ot = A" f.a/l%mé 2 ds volical) domt H’;so.f
chxl:m &L - conbre l
i'awm el um %"-L M@Gt% awinile a’ umt consoly encashze”
ddbakment soumace a',wmﬁ@w 4&507@4 125 ef,cszéza: val el
. EL@Mﬂw‘%&m somphe g Jo. priethocle de piane chator
Done e en Puxwon M par e et
Nows avons Lo achiri slaligue suivant \4:5

dow M: momnk d omcadiamnt Jotihal
M=4295 A + G‘ﬁ,.?a«.

done - M= 12 x100< 0,65 + 206 x 025 gt

= M- 94 K?”‘/nf
fah.CdL ﬁh?uwe. L e?wafv.,wmzcozaﬁ a/zj)?maf

d,: -Q-Q AVYL% - Orggg“-m:{ A
B

j)ou O deum,gt jldACCZLJD 7»:. p -
I a faco‘z:‘;a&ﬂ&rtw W s

b calod 4 %ua/fwm m,«c&mmylmyqu

pownide 0. A momink M= 941 A?-m,/mﬁ

\ | %25

\




20

, K =442
= ASM _ _ 45 .91 40

g bh! 2800 X 400 x g *

= 00076 ___.{&: -

2
:?A: ™M - 91. 10 - 0,4-20'&2
G EAH 2800, 99606 . 8

Clle. teclion. ek ui Jocble om adoplin olots Lo aelivn d iamalise
4 Condilion. de mon Mﬂu (arb52 ccsacs) .

A 7069 & bh -069.59 1008 = 078cm

Jen 4200
On //m/wﬂu SHA8 /g W&Z&m > A =25Ton)])
\VERIFICATIONS
V Condnonmles de mqmdm f Belon.

To- G o230 g5 i . <<—T..'.454J<ﬁ/mu=;,ua,%éé_

2/ FISSRAAON

Gp=A o gaasap?
54 400x(1xz)
dow: T, - Ko W - 1484 Kg/ =
B A+dodd, Gren

GZ - 2."4_ \ fkﬁrt’& = -260‘7 (ﬁ/&w‘

dorc max (0, G) = q = .Zéo;l?%nz
la contrambe dams Vacir e oz - _M™ _ 94 _10* A2k

AE A 351 0906 8
cl.Onc_- T < T3 _—.>,Qa§mnwﬂﬁon Zé(—vlﬁ%at.
37 L ff bondunt

7= Giadx = 206. Cos M4 - zooiég/m_[.




21

AUEET+—§M- anec 5:?%:?%

AG, = 454, 260f = 6545,571/?/”![

T+ - g0+ iw‘ = 4500 K4/ |

0
Vaoolie doib risdhin o son. ool aomegu porgodol o aveec
Fp= ZI G W,  (art3d RPAB1).
- dipend diﬂo.éomaédui/!ﬂ%c/lmaﬁca&/a;uv%‘
son L def2$51:0,6
Co- 0% " limmk on console”

f

dowe - Fo o 9IKGAL < 1,25 =420 Kghl f,.(vmf’izé)‘
On /}M\t dis anmalures leﬁ&—an o il i ouwtrLunss
excssves ot %wcww , Ona %/tl/,uu.e HUS

On davona dus barnes o allinls ole Lo dallh a’%/ﬁ oy
,gmmw diﬂ'a,o\om o« celle-co




22

27 ’ACROTERE VERTICALE :
Geﬁamﬁﬁatmm@icﬁﬁzéaxdlﬂiﬂe&kml’d o sszallos
IUI— 200 COJL«AEUL en jfz f.wL ,ZQW%CKL de pferrc CHAROW

} AL*lOu-L

25(,\". i
G

l

v
PP 7777777777 T 7 AL

b cded /x%m en %moﬁ com/waeé oouws Neb M awec
N=G=01x03%5x%x2500 = 87,5 /dg/m[
M- 14285035 - 42/60/11/"[,

On /;auwlw wme Aeclion mz,,%uéw [ 100 x 940 m’
o Lobod do Voconboali o

e.- M - 42 _048m = 4Bum.
N 37,3 " }e » e, Ona.,w»uddfon/gme

Oomlb’u,mm

b moment gld‘{ M :N\+N(%_a’):42+8{5{fzﬁ-z)
= M = 44,63 Hjm./mj

Meb = _g: T, XIbA = EbLL
avec X = MG _o42 [ F. 1-% =086
:"LO—T_’-{—CT;,

- M- 159382 Kg'n/"[ B M ﬂﬁaaws com/mmws re sonl

Mnmmam_



23

mleﬂ‘mwhexmw&dawﬂ nows awms

{ez 0,97 11

= AS M _ _ 00040
G bh*
M - A44,63./0° - 0,20520m".

“F e B 2800.091 8

A - A4, N - 00064 cn’
L= ’

Celly atclion 2land bus facéle on aﬂ/o/zﬁm Lo wclion aﬁwmae}m
b condilion ds mon Mﬁ’wé pikcichment Vou 1“erslie’
OnW alxs 5%% e wn paznl o 20cm

VERIFICATIONS .

17 Conhowmlas de mewm.-
VLG 2800 - 77z ug) < G - 137K e olviifed )
T - Ml —lvbifis

158

158

Y

27 fusmalion :
:5# - A _ 251 - 6,2¥5.10°
8; /loox(zxz)
s To= AM84 Kg/ et @ - 2607 Ky .2 .
b mo (0,,00) = @ = 2607 Kg

ﬂawM doms Lacin et cra:;{‘i Lv:_2,28;,%711%7/&”!’2.
done G < ﬁ/&%‘mmion -eif%%ec

3/ J'cgmt banchank . 7= 125 - 120 G/l
dol v {#m.‘ Ao 2T+ Ll avec 3 - -
/O\”G:: 2,51 J,éﬁjwé 'jU: ) : o 55%£~A¥Cm‘
;’- o _: 0:5‘:)“}%/"}' > A" >SM+T = vadee
7‘+_5 = 4£0+639‘,:>;_—73?,:>;K3/m1 E




24

4/ Seisme local -

EWW"’ horgonlal £ est dommé. pan .

Fo= 21C, W,

awee : ZI= 0,6 (zome 1, a 2).

(o 08 (it coeomicl) ©

Wo= 875 Kg/ul.
= Fee 42K/ L 425242045y
L aoolvi est dimomeonnee MMWW@-@L{M
asmvgue done daowlvie et vorufiee au sime bocal
Onfﬂvmfm 3HA8 comme @m@udw&nm
el A owerlires mmdw%wu
%M’&SHAB/”‘@(WQWWW
de Lacroliit ) en allonls a'W e Lo Aol %G/M




25
CALCUL DES POUTRES

CRCULARES
17 PLANCHER TERRASSE - | |

Celle MWWWWW&&MJ
W@&M%Wé ) Z/L/(QZ.«A CL’LM’LMMAL
olle poundd app s b 4 pondbas cwtés chu plamchm
doi Jo ohioe daligus st |

of ;

« Qg o sunchongee

bo ot do Jo ddle swerant o

%de&am&dﬁ.&hﬂ}i/fm

SN WD’JL:’QCL MM

On)rmm\mm VO | icah WO

J\ifxmhz mﬂalriﬂﬁ;ﬂlggmhﬂm \’3" | o

o ggale & NN

[l%*hﬂ““ d o pndecondane | |41 45’
+/P42WWWQ&J 1 l

Aom.[i&gh 0,30+0,60] = 45 m.

dome J;l c&uua; die o Jo dalle est g = 647 x 450 = 9264?“,

gﬂ,’/eoicﬁb‘m dc/afw-& cncdaire el 3:,2 2L500x 075% 0,3 = 563K /. /.

Q,aowtw. donme e Ju%}m%olmuh RI-TOOAIAL de 85:206 ?/ﬂﬁ
n iy gk db & /éxc{wz;“i‘.'%;‘a&,j&m&iufﬂ’: gflg.ﬂ,

Ma,C ) ib—-LJ-_"" = = M@ "];[ —
>




26

CZM?MJW&L CMAJZJMAW mg(@ﬁjwwwlmﬂ
Ma#w«. wt afomwc 74.@&, 3 Maf::fa./z (ta/j/‘ _‘l)
b momant en bavee M= p RI(%2_ _4).

%
Uelok banchant masmume . 7oy = 20 0 R = 20 5 R
n: néu, oer/t/uws _
b momunt e fowon G = p. " % np-6)

et ale Jigois L oide mimone R.DM de (I Govkel)
et dapres un labbau b Ce,Z'z}w/b?e 725 on a:
Map = - Q0519 pR”
My = 00262 pR" | el Ghay = 000395 pR’ .

dow : p= 9.26+563+506:f/635k§/,,bg.

Map = =552 kg.m . 1M, - 784 G Gu= 18Ky m

ek m{«g T = 2796 45
l acnoline tamomet a/ﬂaw s momand e loveion.
C'= M., + Mo - Ma1+(%3x 0,6)= 91+ (aoexo,e):ziswg...,

d;OYLC Ctot = C + Cfmm — 333 ?m,

 amabings Jonguudinalse.
41 D% g Jofloxion. .-
Suh W i e 45 Map - 15 . 455200 - 0,0057 __,{ ’

g bb 0. 30.(%) & - 0,9655



27

d'O‘lL : A‘}' = MD‘P = 1552 10° = 0/32 cm’
G &4 2800 0935. 70
%n, Ewm: :
) k - 488
= .sz___._/\jD__ = 75'?8410 = 0,00-&9. el
& bh: 2800 (70)* 0. € = 09754
dow - Af_ M _ _F84.107 = 0,44 cm”

B de. & B 2300.0,9754 . Fo

27 Di & b lowion - d apuss 4 aucle mimoue BA [ V.Davidovicci).

} _p_—._z_'. , b=R25a«<35a
R..b

€, - Ce .:”5.(4,81—4,81 ﬁ:_j;) = 155 23 2 /,861?4’;.

dDW. '41 :’41.- = _%_é_._’_uj—{-: aé&;e: Q?"OCM—Z’Z

¢ : foo 400
lo adion o adoplin ook
sk appuacs Ay = Ay (die o fofliaon) + Ay (i o Lo Toui)
= 0/82 + 0’70 = /,5,28#{,:

On 7-J7.Lma//ta 2Ha0  dow | ,4? = 1,9 em’.

en Bavee : A, - ,4,,7( “A = 041407 = 4 11 cm

Un /*uw/udw LHA70  dow - 4,- 1,5%m’.

>
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“ V&M v de Jo ecdion. minimale

® = A0A. - 400x2X157 _ g 45
0L /&POM;OW -&(?Lf/u_/z LPA. ., =037
dorc Onw Lo aeclion. totids minimale A, . donecpar .
A = a/;w OA - 630

On/aundza émmacﬁmﬂmﬁamwdﬁé
armluns donc . fi ﬁ,;//-—.B 15 cm’

On /D‘t*bd/lﬂ M2 /wm ,éa W&s Wmef,uzéumu

____,>4 A 339 cm’ .

& AWMW!A
Powr s anoalanes hamsversales on /oze»wéw,,-
b5 -~ U coche + 1 ?wyg )B854, = 450 ct
el a,a/o;@a &WM cdomw’&s/uu LRPA.
b=30

< =2 5

SR SR osmn{j%; ; u;z‘g} =M{4¥,5;/4,4}=> BETAE e
ﬂ_um s < lL/ 35 ¢m .
n L coahes ene qus JWMM@W

T mm{&()' 055_&)

0,2bh .

anel €bmm:.7_;mes_: 2796 =452 & e
b3 30. %4 70 5/

- 64,58 cm .
dow : t- max

A em .

dgnCOnadanﬁAW: b= A0um el 4= 20cm .



«  Recowwtrement :

de acellemenk cfz;ja (4L mﬁaémwnfmaé«

cad ona . d<54

Ces MW#WW%%M&ZW%M Ed 16555‘c

_ Er: »P-d =
done Zr—.[a.—.?'i Ga =506cm dnpunaﬁwj 50cm .
4 Z

VERFICATIONS

« Sonbraintes - 612
D = 400 A - 0164
b A E- 09344
7 - M _ 155200 - F00 L < 02
7 A€ K 339 09344 70 Kf%”‘

K
* iW—tﬂn 5 (I)} = A = 3159 = 0/0’/‘/3

2bd Ax30xs

- K Qs _ pf 46 qoms  _ 4344 &G fo *
:> q— —_— - Ca— A = O’b
' g 4 +40¢Df 12 4+0 143 J
= 4 Kia’; — 3149 G/l

Ty= R60F K3 /ecm* > Ua = ?oox%%,u ,.,,mbdz
¥ COdeb.O'mdLrw'n,](_'ﬁ?mL on. cloil aumi, -

A 06903 bh=20fcm o A - 359cmm_.m§a



* ,E' \LT)\MM
On dok avon
A da ?7+_§.7_ awec é:%,ﬁ.:é’i/ﬁc»n.

AGa = 3,29 2149 — 7417 |<8

T+M _ -2?‘96+_”'§£2'_00_~5330kg g mgu.

67,25
COMOLLWM

Ona @:45,751%@2 done  0h < T3

done on dod avon . €, < 35 0 = 2968 kg/,z.
1,5

oL {: - = 7/ oma = 2 796 = 4, ) &
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POUTRE CIRCULAIRE DU
PLANCHER D SALLE D'
,&W@Lm&m@wcﬁua&,&oﬂd W

Wrmb de M)emfjué de ,éon/wwﬁsﬁw
B/ b appus comme aﬁ@fﬂncﬁu@wm#ﬁuéw

& g/wrges el \Surchg‘;ae.s:

On%nuw{ha,ome
Sw\%oce weomc} 63,024,& 1]
[2”— +Jo pawduu, ,&,ﬁoujl@wbéiutj =090m .

done Mo charg Jad,wL ab&ﬂﬁ&t = 395%0,9= 3544/ 4.
PLM&MM&QZ?MW el

g = 0/60X0,30X2500= 450 %M

b Dadun, die i el o Lo aalle I panation. g ed
conslilie” d'une donble clrsion, et de G0cm, mma&aéax_/«ﬁ

d'ow g = 342 Ko )

=5 ,Zada% faﬁ:ﬁ(/o)?ua a’m&)ac}bumiv.zz/pm&mmﬁ:m
P p = 354+ 450+342 = 1146 kg, |

ok da/ruwa L'aide smimove do R.DM (T Goulet) b comme pour
/éa 41;7%& MW&ALWJM maste on howve focu./&
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Map = ~0,0519 pR"; M,= Q0262pR ", [, 0003950R" ) True

;fcfg?'/%o.
: /D: 4446 ‘ej/n[ ZLL 2: 42007
dUYLC : Maf; —’/(7471701 b %:5«291%/0#1 .
Cﬂ'ﬁax: 80 Kgm i /‘ 7_;1&.1‘: fgg}f /? )
17/_Da a o
k- 12
SU/L W : /(L: 45 /Wap A5 J04F700 _ 00060 —» J 7
™ G b A 2500 30(56) Z&: 0,9650

C{JO’U\, : /4} = Maf" - 104700 =0, 69 crm
F..£. 4 2300 09650 56

Gz bA' 2800 30 (56)* E- 09749

K- 7184

— 92900 = 0.35cm”

dow: A - =
4 T . & . 3 2800. 09749 56
2/ Di @& Lo torsion cl'afm'z:v aude memoue B.A (V. Davibovicei).

-—
S
]\

b
- ; b 2@4530.,:?

m MWW%W&
w220 Cad co_w = &

£
anec = /{ 1+ g‘

3 P Ja

wec: €, . Ce 35 (481- 4,81 L7 )= 2,04 Cp 6,03.10"%g

a’ \ /,?-tp‘ s o

= W=539/°

> A=A, = A5D gy ot ),
A ¢e =r ) c — ’%ﬁ&%
CLU?’LC 4 4:2,/0 = AQP'}” = O,';/O Cf?'LL_

b A= A= 035t
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* erl_:fnca.tIOrL dg Ia. &ctrorz. m:n!ma/c c:/ac:/cr‘ :
466&071. dacun dans s 7147»5.& ma/mfﬁapmuchﬁv—%tw

a,A;,uMowcc

dow A = O-” 50 56 _ 504 cmt |
done on dnl /ml.ncéu ,ZJ seclion /mi.m.maﬁ a:w,/&o,ocoﬁou
d acin caleulis Murzféfw 2 o gedlscin sameiiniiles.
dou on W 3HA72 /wm»éoa/vw@w»?bmm(w
et auwe 3“127wm LWW(W
done A=A = 338 cmt A=A huy = 6T8cm' > A, = i
" Ammabmmmw&m
" 9OMLWMMA&QM MW4W

- +,¢mz?ou'%j¢8 = A, = 150cm*.
3 et on adoplna xﬁawa&mw L R

30
¥

——

Qux gppuis ;S < run {f% 12, = M{M [ H 4] > < Ao m
7ft/ 28 cm
o L CCRA 68 @xcg,z, %jéa/mcszfdof%yném«@«azf
. {%(4—0,3-_2&.)
'k = MOvX (VS
0,2 +h

owte _ Too - 1887
" b.5 30.%. 56 0 Vﬁ/‘”‘

Lo

i

5234 cm. ‘
maon { M o .domcmadortm,ﬂmmrmw\h

A =40 : ,Of:ZUc,m_
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* /Qccaummf

Oam7mmim. Eaﬂxm%«mm cllmamnmff,égaﬁdﬁzﬂﬁ?xmdb
Aafﬂnwntdmtl&(fr:ﬁ’}, car Jos bawnss sonk accolles cad. d<sg

Ces mooumemfn& P4 %«m& Aans ,Zijcmﬁ« a/mouzazz noﬁm/.zé__pa%;ﬂ_'{%

I
Ry -

_7,___*

e - /P.r-_/P,A.: 9_5__2__:50,60» On/?tefzcﬁa jr:SOCm.
L . . . 4 E:d
VERFICATIONS .
=540

* C,O'rL-B'LQuY'L-tU; C:):.&QLA‘._: 0252
e bA E-09275
M A04F00 - =
2 2 e, = Q94,83 kg X ¢ o Un
AE A 339 Q9274 .56 Jren
O;f: d_';“ = 5.{,5':5 2 < Gr;b/,
r ?/m
« fowalion, D= A__ - 339 007
2b.d 2.30. 4
= U = Ko 9y  _ 40°46 00141 _ fyu5 -
’ D A+40cy 92 A+ Q14 Grim’
T = 2,4 Kg._g; = 2149 /«;A,m

:?MX(CT;’ U;) = O, = Z129 Kj/c)nz> 02:5.94/63/?@‘;%%



o Leflot bamchankt
On doil awon
A & >T+—§—>’m 3 =% h =49cm.
T+ - f857+ 104700 - 4024 by
49
A = 3,39 x 2189 = 7217 kg v%ﬁa
x Conbamle e CWM

Ona 0=56485k), = Gl>0 dow:Z, -

O Coy = T2 1887 _ 408 43y 0
{ . 7 ‘

i ) bé 50.4.56

E..:S,SUL:-?QéS,%émz = Lee
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CALCUL DES
Or a duws ecalis M/mjué Q¢
&&%JZZZM S 3 (par Lisloumidionne dlune poctie
mowe doms ctliui-ci) el auon par ime - aw miveac dy
Jf;.g f\fmcﬁu de J auihe ,/j apns % MMW@ neprustrelalice

—TT_ b;m"‘ C;agz J escalien

e I
0,60™ 440™ 095™
— _,F R — — - =

L ce,< L. ou -
£ ef\‘zo - douw .

L2295 983 < e, < = 225 _ ju75 donc ep: Mom W?Z;
30 30 20 20 /7

Lo disumsions, e Jo manche aowmmgm}whtmab
BLONDEL - 3+24:m - avee e vamand entse 0,59et0,66
ot ov . choal: G- Alom e b 20em gfﬂﬁzo,eo_b@%@’
CHARGES ETSURCHARGES
- f)a,(//a.ssc 3

* 71,01.6{/571!&7& : 2500%x€ - 2500%04 _ 373 “3/m=~

0, 6F

v poide o msches 20034 2 To00r 02 220k
) 2 A e
* WCZMWM (ca)\hﬂﬂa%oﬂrmmllu): 84 k@/mf-
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" cm,rv:,.wkﬁ/ml
x Lo m&w\%g dexploolion et .. g=M5Kg/ .
Lo excalions mwjuwo,tmdaq?om o - |
4= (373+220 +84)x0,70 + 20 = 494 K/ /.
S, = X0, F0= 423 /‘3/”1- |
d'oa,&cﬁa?cfaéx&w%mmfw&d: LM«&Z‘
Q, - 9+ 428, = 494+ 42,723 - 6415 kg{/,,,j.
* ZWW 200 X epusin. = 500K 01 = 23045/ ».
p %m%ugzaém/pwn eot__............§;ffa'/g;/m=.

d'ow : g,= (250+84) 070 = 234 kg, |
2, = AFEX070 = 722,5 Kj/mﬁ

oo &J%‘ tololy M%WW@M@ el de :

Q=G ¢ 4242 381K /)

b oclema ,gwf‘?u;aw comme il -

Q: 55;—1\%\:\\ /Q‘= 644,55 /un]
T

¥

0,957 4,407 0,60"

oWt Comme wﬂwn Q- 6001(13/"&, p .
Q= 600Ky )

SR
2,957

NG
< »




M- 08M.- 653x08=52543 m_
Ma.f) _-'0/5 M, :"O 3)( 65j - - %96 /?fﬂ,

Ca/cu( dcb armaturz.s: ’/7 _E)LL_&UJ_/UfL/ %,: ’{6“{://0"2: g

= FOcm.
- /5 Me P o 52300 - 0,0625 ba Foc
/L e bA* (2800). (#0) (8)°
K=2%34
= 00615 __

- & - 0,896%

CLIO\L : U_;= i - .2800 =y 83{ 83 )<8/sz < U’b = /’3'; Jdé/&nl ;
kK 234
= L) mmm com7ozc‘mzéé mwwé/moﬁm«m aﬁm.
_ M _ 52300 _ 260cm!

tavee — T £ A 2800.089%7 8

On Mw’m aZou 4(HA)10 = /4;,.;: 314 om’



Jis acans aﬁ% Lon :

A > At - O,?ﬁcm.%bg_
4

LDone on WW 4 HA%J = A =2,01cmy, ) ;—.—_;-(6::250-1).
Awx ah

—————

Ma,/o:—o,aM,: 196 Kg.m.

K= 60
o = M_‘L — 15 1%00_ _g0234 —
b A" 48007 64 £-09334

' Ja _ 2800 . ki 4
d o : Ub-';‘”@"’“%fé”j/n < O. =137k =

—y Ao Ahmalures MWMMMWMM > A-0.

Aaf) » /V"?D _ 19600 _0,94cm' —
Ge. €. A 2800 09334 8

On Mw{ﬁd 4HA 8 = Aup = 401 cm’

VERFICATIONS

* Contraintes:

G - A00xXA _ 400X3 44 _ 0560
b/’al'- 70 X8 E-0,8884 .

- o = 52300 - 330 gy 0. < Ga = 2800k, ()

AE B 344 08884 8

o'~ O _ 2300 _ - 9396 K9/, : < T3 = 13744, __.(mbéiuj

k=298 .

Lk 298
v Condilion de mon faagdile”
A > 069 54 ;= 069 x7%:8 59 o’

4200

O Ape= 314cm' > A>An, = Mmbﬁee
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” ii&su ra.tion. :

Dy = A =314 _ 00122
8?( 4 XFo

- T = K &@f  _ ¢ 46 00122 _ 4544 ..
‘ P 1103, 10 4+0422 G o

dp= 2,4 %&; = 2332 1{3@._

o (G, 0,) = G, = 2332K5/ . om prendha alss Ga=2332
0y Oa = .2550/%/“”*4 a = /oﬂ/'u.%,ee/
ATe =2,01 x 2332 = 4687 /(?
7”+,_/‘i:950+49600:3¥504?
7] 8

M}Eo&*

= Ada = 7 *

€, - Tmax _ 950 _ 194 kg/ -
’ by  F0%8 /955 o

oma : 61::6?‘,5/?@; > O, = 46,67 K/, -

= €= 350.= 35.59-= 20,65 kg = verfice

Amore . 344 - 5,61,/0"5,%5_:_4_1_3__:4424.10" \/%ch
b, 708 Jen. 4200

d'ow la ve}\;gmhm & o, %ﬁuﬁu& m el TMMW
CALCUL DE LA POUTRE PALIERE
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b Hasitin, o fo i it pale & L spaes o o bl

d/IO\L:‘P»b_—_/iOcm}' btAQJQ :b =30cm .
dompzﬁ(ogw?zmemﬁo&mﬂab)+euwdbmm)
P !ﬁ%’ﬂ:_ I50kg /. f . . R=01x93X2500 = —75)63/m1.

—» P=- 950+ 75= 4025 Kg/ml Zlf)ol.&ced( j 2,00m .
d'oi Jb schima. alaligue auimant

_p= 4015,

Jowner i B

J- 2,007

M /D —5125%»» mmtwaé%,umﬁ/wc.

I /o[_ 40,23/(?
O 74111/%{, A ﬂnommf en Daves . M. = Q8M. = 410/%; .

b un /)nomufbfLAm %Lw,.s : ﬂf?,” 0S5, = 256,25;?3..».

Caleud des anmationes ;
B Dawee . po=d 45/"/4: _ A5.44000 _ g iy

2800.30.87 ' &=038671.

> A, = M _ 44000 = 2 em®
Ga.E.A 280008671 8

On prund BHAAD = Ay = 2,35 cm®.

B 294

, =30F
Sun 4/%._6 L = A5 Ma _ 485. 2565 _ 0.07715 ko=
S~ Ga.b. é‘ 2800.30.(8)¢ T
£ -
— Aaf: Mep _ 23625 728 cm?. e

Ta .{:.%: .26’00 0,806 . 8
Om/pum:[ A HA8 — :44/9_—..20-/071.

VERIFICATIONS .

_ Ki=2142
Con,train'tcb W= ﬂg_'ﬁ._ - 2,35 .X100 _ 0 9%9 ——b{ ’
—_—= Y

bAih  T30xg

€2 08619
M
=2 Jo = = 44000 = 2530 2 1= = 2800 Ko /, ¢
AE B 235 08198 G fowt < 0= = X000 kg [t
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!
g - Ja - 2800 — 431 Vi 2z o= /_ . o
ST AR Gy g - PROTKG et < T AT e e virfiits

Condilions &omj_%ﬂﬁ
A>»069 0 bP

en

06"‘75 b£-069 59 308- 023m<,4—/,250..'4%
4200 '

W - A _ 2,85 00196 __o|T5= 2620 :
8By  30x(2xz) 4 3 /cn
¢:40 _ 02:2332 Kgg/om?

=0 Mosx (U;/U;): O}: '2610)?/6‘"1 > 0;33530/?/6”13_0%,

‘e%emxw

T+ 2 = 1045 4 R5625 _ 4oqc Kg.
AR
ATa = Qo4. 262078 5266 K - Ala >T+17 -y
9 a P m,g‘«
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CALCUL DE DALLES

@amofouw gc Mbnaé[&,aﬁz’jonm3 e ag&us
3/&MW&W&W&%&ZMCJ£,&®
le pancher terrasee.

Lk condilic’ d ume dollh plhine cto Mm. I opaiance o
M@ancémﬁz whe covcubhire. WWM
Onm@damce%de mwgwmc&/‘@m

iciuc a

oll mm&aam?@zh@?@e :
ALy - Aa/’ e
?‘aﬁu (4) otes et ana calodee far o a,w/?/@éﬁw
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Cal CUJ des Cffor’t\s maximyms:

'fx,: /’80 m ,p.y:.a,DOm ’

doi p- f»c _ 480 _g40 !
300 /Uy_0¢350

Paimgzwu.gomm@w = Gr LS 49T 412061745 ..

Mus i, pds = 0ogts 617 (18)"= 169,72 & Gy
aé My = pog Me = 0,435 169 72 k) = ?553/cgm/m£
On Cldhfw,(l: A WW /miaf cawxd/,/uué cz/oozc on /mma,/
Mue=z Q5 M= O5. 169 %8- 54864374 i i
May = 0,5/\7];()/5;?3,33:36,gfg3,mﬂ N -
M <= 08My = Q8. 16972 - 1357 kop.m/ /.
cx Gl en havees .
/‘7@: 08 My = 08 383 - 5906 G- 7l

pann eav " b’ T

C.Lfba.rum a Zz Lt wd’zfu i b
J eoé a@m& a _Umne 77!?@/4“ ) 7(1——'“———%

an m&sdwxw@c&j
3 e,é%zmwa@%/ﬁf
Jume ngt P= G425 = 6174y,
Celle /Jﬂ?uz J&QGZM/OM y/3 “
d'oi & mmomend a’aw "= E E

m/f'wM A «fwnécﬁ/”r?m&m Y=4F el on
Zxdbmt mmwﬁm&;‘%;faummaéﬂw o
Md/o 05M - Ma.f 05 ¥/ =05 1% 64;‘ 87,5 Kgm/uf

Mon = 0,0849

-
—— ———— —
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g bhawes: M - My, =08M= 08 4,7’_,%15 = 440Ky )

P% c’.
C esl, ume Tumhcﬁjédaﬂﬂtmmmé mﬁuaﬁf@mmﬁm
7@»2@&0@&;.

P G+425 - 6174z,

s ffols bamomis par Laonstic sont

Ma = 91 %.m/,,,j, 3 e, ; |a.
Q@_-,fmziadtlm%z .-zowﬁ/m[_ e Dma

Domo bmomend dencasbamant; cbiall, ook a:ﬂzw;m&m

est M =Ma + G Z + P_’é:‘: 97+ 206 Qé + 61F. (0:6)‘__:3361?.%&

m@amg: On adofjﬂa ﬁmﬁfw @J(ﬂ?ﬁf@%,&bg%d
afnfuﬂ/ﬁ el en W,donc WLWW//Y«Q
Ma,/o-_- 326 /?m/mz

&b My = 140 Kgm)nf
¢t alo dams fs dewx oens

B 'K: ?’60

Ja bA® 2800.100(7)* E-09451.

M B 2 ;
= A _6{,&_4 __O,‘?'éon ,OTL/DUVLGQAZ SHAS/H_L =>A:-2,SJO-ZJ

ek oo dane Lo cux atns




; 46 £ Ve | |

Aux s - 15Mep  _ 45.32600  _ 00373 . k=550
SR RHel M ﬁ_b . 104 |

2800.400.(8)" €-092%6

[
- A=-M — 32600 = 456Fom’.
G &£  2800.09286 8

Or Mnc(ﬁa S HA8 /J
VVERFICATIONS.

s = 42
COn.!;rainLes: W= A00.A _ 400 2,51 _ 0,3138 { K

> A= —5,54551%[.

b.A oo 8 €-0,912%

= (To-: M = 32600
AE A 251 09143 8

T, = f - iiw = 66,67 K/t < T o Vougics .
Cmolxtm &Mnir%
A > manx AQ;M(A,,AI),.A&}
ovte - A, = 1,57 em* (o seclion mem&mm
c&x.f“jtnu.

41: ”,ZJAoz’f,gng:.
A,. [0,692‘_§_b£u1(4‘§)-_-0,5+m’ dams b ans L,

Jen
063 % bh, (422) - 027 cor’ dlans 4 ans 4,
'Abj: cﬂbé%k = 0'4‘80\"—!
awec: Dy = 0,0006 powr bos FeEAL.
dove A > MorX /Lﬁfr', P (//,6’3, QS4-) . 0,4-8}:; 41,5F cm?
01 on a choui A =X 51em’ = mgla’

U’;_: 2{4 Kﬂ-(‘j—: s 260‘7 ’.
g - 260ttt



4/

HW(O; /O:-) = Uz = .260'? kg/mz > Ua:’/?BOKgA,n‘ __.c.’l/M’/%Ié

Lifpllndect
Tt: j"_"!__y = 617, 233 _ 473 Ko
=y R )

T 1 desdy . 617, 3.3  _
g /Ozzﬁjx ) (zx§)+2,5” TG b

T+ M _ 473 . 3486.00° 473+ 1385 _ 1858 4.
%7

AT = 251, 2607 = 654445 1!‘(/\4%/@

plancher dela sdlle d'opération

ok conditic diume dalle plane o typuagant o chs pnctios oriaas
e,t/.mﬁzﬁuﬁc conculore W

el dall e ooumice dw%a%um%zmwwﬁ;

p= 6+ 125 = 352+1424% - 5631%/722

rvan du plimchor e Lo gallh A opialire el guee Lo

QJM dh cot povme eoé,mfum a cl a&/aéncﬁn
tmate ; on awa deus collolalions /Jw ‘
'%ﬁ%’ (planchins cis i conranbid o )

luee d' ume 'mc;h,/{omd’e,fw ,etd’an

mdcow.ffmﬁvtﬂwz WM
&W%%MW C{L-?,%/,b“ dﬂfmmc(l'cé'}_;’




—
N\
TN R

{

a. 4,307
Ey: 4,50m -
¢ 4450 Loy

eb polliche han e fovmemond
g p=062 /i/ﬁ/mfjaz:;“zbi&é P %ﬂanffmladﬂ?u e
P| GEAUD:.

Jo:._ﬁ_‘ =046 <04 .., on ovalue doo proments en me lnant

Cornfbfl; a&f&xmww&pﬁémmﬁ
Ondxhaipuc};u/&,daf)ﬂmfmﬁ?wdammm«[m,com
ume fumh o&/ﬂw /md’dtw,jx:{wﬂ et de Aauliu

Z& ://OC}?L .
. . - '1 - 5 (//ﬂ? g 1
ﬁmwmm(f enuawee . /%x-/o:/fg_ = 562 = ) - 80,93 /?m/,"l

o M =-pll- 562 12)° m
L momamk maﬁu Map = /0'2_5_554_52_@4”3 /_J
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At Pannea 6 : 1
On L avoomile almufulw/uz Vi |
maﬁzmg,uﬂmn do dimtasims 4| |

et soumiae au mone CAea2m )

?m,ﬁ/%wwau‘d Jd ow :
/0:56.?,!(3./%: j 420»,65[-460”‘:,"0 L 12 )75

—_— __,__.-:

Ly 4o
M, =0,06%0

= 0642
d'ow Mlz/ux/o/ = 00670 562 (12)'= 5422447/ )
Myz/a,.sz 0642 54,22 -33,15 kg~ [
On memmwf-mﬂmaﬂwaé efOnW-
Max = 05 M, = L7411 /43,%1_
M= 08 M, = 43,57 kg / |
ot dams b wens L,
May= 05 My = 16,59 kg.m/ [
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§ o dipend &LMWC&%@; T=050s = §= 05
o= 078
q;=wonduwnt: 9= K K, q

q: coeffecent de masgue, dipend de Jowrage ek dbids ow
non dcmonw'ﬁl/ COAJQ’@&CM Qé&ﬁ’:? K. =4

K¢ co MW@W@/{Z%C{ZM}‘@MW
+o OwaOD,t %M@wmm&@x/m[wﬂ)% Ko=43 .

CL = q/m (2,5 .._H+48 ) oawel H:/?'mlb,um t)’to_ﬂi. CJ{f/—pJ’OMA)\agJ@:%m

H+60
Gug 704Gt (prasoom:dynamicue Se base)

Joi . q-7o(2s36ei) g
fum PO ) = Bk

= q: ’/-33%7/"‘:

-

ETVOE DAND LE SENS L AU VENT, .
L Jonce dv dinive L prond en womple Lachion du toundillin cle
KARMAN %WWG&WY%M& MW&@M
Apporcmalivement M(U‘szs %).

Jo callew] do fo vitiete owbique af denne pan bo Ueine e KARMAN, ef
clo W,(fga nuwonnamee cad. V. - De__ |
e 1.1 . D V. wilise iovenk .
" TSV D: andwlt,dp,/vnwﬁimtfv&j De-518m
S nb de Showhal =[01850,27] .
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Guamd. 4 arsornamee = Ti=T=058. = V- SCT & %’gs:ﬂ,&i
dome on a S BEL -y %MW%MM
M vu/mcavybalznéi’@-ﬁ
/&WW linkidont et bos tounkillons cle LARMAN
Donc /&Ma,ja)wwmmct eol inidte
Exemple de calcul de la force g trainée : 7-C.pogle.
- CG=C.%-05514=061.
CB=ASE > pom 4-286 :’?fé’é” .
B =4405.033-4165 . '
5- 078 .
-q= 128K/,

_De= 518m .

= [=061.1165 078 128 518- 367,53 Kg /o
ek wicd um loblaow donmant ft«:fomdLW&tﬂwdoMatltm
Ce=064; $-050; =078 De<S48m;

vacc{tg} % B T’\..(!‘I,.) H.,u) Hc (t) M""U’—n) Mqt....)
28,60 | 0,330 | 1,465 26753 | 2,82 | 494 [40,79 | 43,38

25,20 | 0,338 | 1,169 | 268,78 | 40f | #,12 | 22,51 | 3939
21,80 | 0,342 | 1AH1 | 36942| 533 | 9,33 | 33,48 | 6734
13,40 | 0,346 | 1473 | 370,05 6,59 | 11,53 | 58,74 | 10L%9
15,00 | 0,352 | 1476 | 270,99 | #,85 | 1374 | $3,29 | 44556
M60 | 0358 | 4479 |21,94 | 9 44 | 1594 | 1243 | 49623
8,20 | 0,360 | 1180 | 372,26 | 40,33 | 18,46 |445,25 | 15419
4,80 | 0,360 | 4,480 | 312,26 14,64 | 2037 | 182,69 | 319 7L
0,00 | 0,360 | 4,480 (332,46 [ 1298 | 2274 |234,42] 410 24
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- TUDE AU SEISVE
Introduction
NOQWMMM/MW%M&WMQ&'
(5o'ml}f)/d0nc,ja/abé Z&Lwngx c{e%ma@wmw&ﬁ,m
frices asmipues ﬁoujonfx&s'ﬁa% agusants o lo ghuclice
&L'ebide conewli mﬂzm%%mﬁ:w%m A orsomble
cle fo piskamee. o Jo. ool ol &@M%cﬁd&d%&é
wanile’ de o comsthuction visa vis s efforls stomiguss.
L embiation do Ladion S Azp%‘ffa ZW@,&% A
Comshuchon. d'n syéloine e Jnces cdoml s oels dalguasoront

L

(RPA 84)

Caculdelaforce sismige\V/
b force cumague horgonlal, Wlals aguaant aun o ahiuctine oot
V- ADBOW]| (a1 reas1)

e A ol d,O.,CCCQﬂ\)\,aLOTLO{L | dy - C/m
dlna%%mmmﬂo,ém%# Jrope g

%ﬁou,!fu.d'umgﬂ,?,_}::} A-015
BQMH !
+D: damplificalion dynomigue , ol ot ciliumivac ol apres
m&%%ﬂ%azémﬁ Vel Lonnge.
pown um 4ol prewdl) D205
Lo piriode T-05 — D-g0




o3

*B%Mm&wmfo@mf&&@@/w&m%efﬁ
Lo naline de aes conhavenlomants
Nothe ownage ek consicline comme yume ghuclare rguliere
/MOL
Aacuelle b 1% mocte sk pregondiiant — B= 2.
+Q: Jadun de walile” clu agtime ce conbroventumont A e dbuclie
donmee jJMMmdQ ZW&;JJ&AM—-
abondance cﬁx,ﬂgdfww/aﬁwéeymzﬁuéen/j;nefdzm
WJ\AﬂDJwtzjm Z&mﬁv&ﬂw,&écﬁ%%@%l@ COVLMW

qli

ow EM&M’%W@Q[&WWWnd@M&
_ Condilions Wuxz,bdw#o/wm/?;QI
_ Swabondance en plan R= 04

- Wﬁn/bé/n- ?:o.
,Wlm%hbw Pf_—.O

- Contdle e bo quallde’ doo pmaliivawex . B-01
_ Contnély de ba WM’&&@LWW. B=0.

donc . Q= 1 +01+01+0+0+01+0 = 1,3.
oW o Poids tolal de fo diudine, comprond. Lo fazaéﬁ’c@daga
W = 593 7¢.
Dow: V=ADB.Q.\W= 015 &« Y% 13%5937 = 15436t

> |Vv=15436t |




A

Distribution des forces Iaterdles
V:H"’ZF.‘, (art 3-7A RPAB4).

bl

owree F;:o M?‘&T-{.’O?f)
domc V= ZF

aw 1 V. wi b
l%nt&m%mm el . Fra P .o

Zes sollicilalions dowM(McéT)dﬁtbmmwnfm
ML%W: E ff_ ; M= %Rh.

Cote (m) wL S Fw T | M)

23,60 6238 75 84,56 34,56 202,94

25,20 | 1235 93 16,%5 404,34 490,45

21,80 | 106918 14,49 145,80 824,90

18 40 902,4% | 12,23 148,03 1228,62

15,00 735,68 g 97 433,00 166,92
- Me0 | 568,92 | #,H 145,74 | 213,12
' 8,20 402 1% 5,45 151,16 | 1048,54
4,80 235,49 3,19 154,35 | 2896,66

l, 0,00 000,00 0,00 154,35 | 3883 33
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de-calculdes-dements struchuraux
W%Mwnfd*wg-dwu@_
%M&AMWM@WWmW
&Jgﬁﬁwmfaéa&aﬁwn%w&%%w=
G+P+SI  (3-64, RPAB1).
0,36+ SI (3-6B, RPA81)

P. Wd'%omnmpam

SL: %&& e Bomes
mwmmw%wmfw@&@%ﬁalam@mﬁ
d&w&@&d[a%@%%é’a&@%&.
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CALCUL DF LA TOUR
Génerdlté
Loliet e Lebiucle ot L ombualion. cos conbrainles mancimalys dlans ke
bilon, et Lacon o el enﬁ&ml/um' e eoxlniewses .
Lo towr est oumese a duuix Z%ws &W
. Feo sollictations densermlde
o) Sollicitalions d. ensembll -
&W&M&Wcﬁm?«nmﬁowﬁa&&am WM
Lo Shuclure mduéawwmmooémdamoﬁﬂog
Ces ootlictalions bonk /&/mammﬁ%&cﬂxw M. f%sz
H, et Leffot rovmal N; (s plusdifomables), guc dommarcd-
wnﬁzcnﬁo Wﬁ%" el O_;_: z )
&En oupposarl 1 Ay e sarmerd fouble ,0n
%M% ﬁé%n%&c@ aﬁ‘ﬁ& A
ourface moyemme
b) &W,&mﬂw | ‘
e sk dtins ‘o corells indbiisnes (71@&&.& de%}iw
momends d'encoleillment , el awx poments d ovabialor.

Cdalaul des efforts,

1./§g“lgitatton.5 d'ensemble
Teo oambs M&J\QWXM 2he dimummionmes /r_gm /Q%wwg,‘m',“ ,
MT‘L“S d"“g“”’”m% on conondene Jus combinaisons suiwamdis.

GHAP 5 G+P+V, G +P+Sl ; 086+SI . 0,86-51. .



d'ow Jstabbaux swvamts -

G+12P

A M em| N & “
286| 116 6 | 22127
25,2 2 273, 90
218 v 326 59
184 % 379 30
150 2 434,98
M6 4 484 6F
3,2 y 53%.36
48 P 590,06
00 p 642,75




G+P+V
cat:_ﬁort M (t.m) N (¢ 7- (4)
18,6 | 12739 217,88 2,82
25,2 139, 11 269,97 L, 0F
21,8 155,08 222,05 5;3%
18,4 175,34 374 15 6,59
15,0 199 89 426,22 7,85
1,6 228 73 478,31 9 14
8,2 261,85 530,39 10,38
4,8 299 49 582,48 14, 64
0,0 354,02 634 56 12,98
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G+P+ 93l
el Mam | Mo | T
28,6 | 319 50 302,44 84,56
252 | 60%,50 371,28 404,34
24,8 951,50 437 85 145, 80
18,4 | 134522 | 502,17 128, 03
15,0 | 1780,52 | 564,22 | 138,00
4,6 | 224972 | 624,02 145,71
82 | 21F45 11 681,55 151,16
4,8 3013 26 736,83 154,35
0,0 3999 98 788,94 154,35 .
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7 (t)
67,65
25,2 508,96 331,35 81,05
21,8 784,52 394,98 92,64
18,4 | 109949 450,83 102,42
15,0 | 144774 | 507,83 | #o, 40
14,6 182316 563,05 116 57
82 2219,43 616 45 120,93
48 | 443393 | 668 05 143,48
0,0 322330 747,09 123, 48
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0.8G-EB 9]
c?:‘(,:HWJL M (Lm) N () T 33
28,6 45,20 133,60 67,65
15,2 275,76 169,25 81,05
21,8 551,31 106,70 92,64
18,4 866,29 45,98 402,42
15,0 | 421454 287,03 | 440,40
11,6 1589,90 329,94 146,57
3,2 198,23 3%4,59 120,93
48 | 220075 | 444,09 143,48
0,0 299040 | 47043 | 423,48
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ygllicitaf.ims locales -
w Moments clovabisalion. 1.
cﬁa?ue5bn9mzcﬁ,4£u&?wcﬁxde7Lamnuﬂwueﬁt&mé?uaﬁaz,amo
L aclion. de Jo presson. bhcaks o ven (P), el ctes cisailments €.
Lo offsts Pel € procluisnt: homormonls Ylihisonts d voliclion
M - K 7;5" D:

- 50_—_)‘,4 — k";: 0'064
Ke= Qo057

- 2,=078
- q =128 K
d'ow ,ﬂrontvub ) - wjumdu
_ Mormamb Tmdomk ﬁb%mw
M = Kb, ‘i,.D:'-‘ 0064.078.128.(4 94 )~ 156 kg.m..
Moe = K 8,9 D:=0,057. 0,78.128. (4 94)= 4381«5_n;
w Momand doncolellimert My:
L achon dtmgmi}\ﬂu de ﬂm%i(mgéu Onoosee. au
sl | J audhe abrilic) ewﬁzmiu e, pomende ,émwx%o?u&
Jos mbmas que Lo proment d'ovabisaliom

’ 3 3
Mn‘-’—ﬂﬂgv&. M’_e:}LI’oEpL
2#5 D., 5D,

~

s M&diﬂal’.oﬂbmbiam(;x:m's).
Te: dfffiumce de fumptraline enbre oo Jaces exposisel abniliés (7,-31)
%.:épamduw&b, A

o= 0'2'4'"")
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E,: 4,2.00°¢,s

N (4 3
M, - 190°30.4,2.10°(024)° _ 0366t . m= Béeigm_
275 4,94 '

Mre = 40 30‘1,.2./0‘("#34)3: 0,201 t.m= 201457 .
5 . 4,94

v Momunts prodiills piar dosconsoths indiewsss ( pabiord nspos) M:

Y Voi]z ofrculairc. _ Ofb W ?M.L /&L d(bbw!)u&n afa, /’)’wrn&né

1 EZPY) b, (mewnt s pan o b punc

e ST M ok B o Ll punink )

|4 et oo Guomeons adiceis aue- clranss ok e douora
de aﬂZZ/wu& ) A%éfa& CO%W a

olLMJquW neprtsenks aun Lo, fagwm ce- desgows -

— e

rxi Mc;“ﬂ,f x_J
wo Y, = e
\9 It MM
|
__D«;ng\,«?mmdﬂ,bmnmmt‘o _ sems cles momends |

M= Map - 1554 ¢m .
™ MCc= MC,,': ﬁi: _/V/_QD: 0,777277{”1

2z 2
Bases de cdicul
. charge : de ._
1’/ Cas de cha ge: WW@M

X : whoctiows J'emsemble

oo s g Sl T o
Qn%maunmm-,apmdzcoﬂmﬂfrwmmgwgw wﬁﬁ&ﬂmz Locall ¢ demsmbl.
Sechiom. da ol (0,00) own Js quibws sechioma on nesummna. dows dis taloau:
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Cgs de charge A

cad sous Jeo solliclations d ensemble : M= 4000t.m, N=932, 13t - H-154,35t.
Sﬁﬂb ‘\M

) <>

Lo momank; dimsomble M b o, change voical NW%&@PMZ%
E%%O\tb ROLIMOUVX WM,«@W@ oo S w%d’a?m L%gm
Cu dzagaub :

M

|
Poun Lm&u& Wnbuh mmulwm IthJ.prmux 5 mlmé” dams L MARIUS
S\VEQ Wda 497 of dont s roe{%ilm«a et nolalions o Mﬂ‘iﬂﬁmﬂbw
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Powr ,gbb a)wuzz;,uws vodcalhs extinieunes OnWw//w, 6“420/”‘[:
dow: Ae=188ham/) o B, 06337 .
Poun s anmalines volicalys idiceunes %W 6 HAé |
dow: A - R,06cm))) —o GOi= 050257
Pour Ao anmalunes tramsversales (horgontolls) %‘mé o Gleo
s on pundha 5HA1GL) powr 4o face inloiewre et Lo
eme wcﬂomfwm,ﬁ,jlaamfmw |
Ao : A=Ay =3920m) ) —o G- Tz Q163X
On 71,£1C!Ju2 dus efbwggz joommanlzru/w&fma»%gt-a&noébm&

oﬁ/,/am 4¢8dxwm7im I,

241.-

PrE—

6 WALy

i

N
- S ’
r‘,1___6%46/9 4 8dx far m P&mmlm-g
SHA 10/

,.J,\ 1 \ ) L7
B —--%SHA‘"O/ML

e

5.5 2 (9 + ;= 14755

a=___ - 40 _ 305
N R.. 790. 2,47

2= 4,1155-/.} tabliaw M Dier

b = 0,950

5= 4,950
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)

790.10° 0,95
_ / = 126,6Ka/, 2.

_Nb
TR, A 247 24
5.0, = 45 495 16,6 = 3703,13 KG /o

b &

dol o

Jom = 1.
Sens Thamovensal
LYt hanchart produt cls cisaillmanls

g:——H o H

by 16D A
Bet cisallumonte Jusnnk L belon ot 457 Lequdise elont aswui pa
koo bicllks comprimees @ 45 el s armatines Banswersalls.
Donc Jatulcjlmdwnbjm arces et

Uam = 100T _ 400 H
Zw 46D,.2Z3 4,
2 W, = 0463+0463-0326 /.

H: 154,35t ; Du=49%4m. h, . 24cm-024m

4100 . 154,35 103 — 249083 K9 L
16.494 0,326. 24 -~

CasdechargeB.

Ca.d sous Mmmwwﬂomjm

I est %WMM%WM@W&M(O(M)

oows L'l des sollicitolions d'onsembl sl erdaomandt mMa&Mf
SQY\D\ML.GL[

—Ba}ﬂ/‘. Ur:6MC¢:éﬂ:8,4 3
——— C z (24),_ Kg/(m,

- Adus odiiews . Toe=Mee - 1970° _ 25776 Ky /ot
f.. A, 46 .48,34

— Ac /UYJM% Tel s M(.;.' :???lol :4_0‘1/6? i
e fa A 16.12,06 "§/om
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C :i::{.
Ae = x=1,7632 .

W, = 01637

_ M _ 43800 — = F18 15 Kg /.
= = ~ 7632 1P
L) 4 2407722 )3

oe

M 20400
O; - re ot = 3420’ 4-'7 /G*'Lz .
T R A, 76 392 K

— Lo agus mlmiewan: 3o R - 20885

. Mo: _ 0,156 .10° )
m == — . = 5?735 / 2z
- _ . 41,7632 g % Cm
A.(-%5)A 24.(0,875-_5__)3,92,

C= é_n},. - 1
A‘g ==+9(=”,?632 2
Wy, %= 0,463 %
Mr‘ s -
e = - = 0366. /10 =583,54 P
- e Ac 76 3 92 G

CasdechargeC;

cad duw sollicitalions d vmeemble ef Locals.

MMW mmwﬂm&dmﬂ'w&h/}m,&%ﬂb
mithodus counament itidines dams o nisiskamee olis mativiaun: conlinuent
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3
: Gp= Tyt Oc = 126,6+ 8.1 = 1347 Kg/s.
AAjL_- O’ 150, = 2053/(34% > 0L,
,J_Jl,%_,_,‘___ 'r b‘.- COM m%dxb
bdbm_soubmm%ﬂnm

du-?«“'f‘%mmz,

dow : To < Ta=Tem = A200K9 /¢, !

-\

ML; s Aw @AML\N.Mb
~N =

e

9 £—
o

Ja = Gam + T = 3703, 42+ 402, 6F = 4405, 795/,

Ll d'ow : 01<G_i:0’e“-_-4200k’8/a&{



_fwmbe/xm :

Ja,= Tam + Toe + Tre = 2490,82 +F18,45+320,4F - 3529 45K /o,

diow Gt =3529,45Kg 0 < T = Ten = 4200 K Jow:

_ Lamm

Ot = Gam+ Goc + Tri = 1490,82 +577 25+ 583,54 23651,60Ky /1

d'ow Tat= 3651,60 KOt < Ja= Geu = 4200 K /ot

Les calauds concomnamts fos authes rivtamx somk niswmes
Aun, ,ﬁwtﬂo&mux muumf:. "Voir Pa_gcs Su;'van.fas’
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Niveau entre -01,40™ eb+03,40™

M- 4000t.m Cas decharge| Cas de charge |(as de Charge
N=790 t Fcrrainagc
_ | Beton. \ G20 e |00 8 A0 s | on a3 ML
8 I
+ na 6HAZD /ml |
v ?11'7 EPC Ag=A8,84o fond Jee = 257,76 ka/‘.} a3 3960,35%
E _'._9 exe. Qe = 0,617 q
) ‘= (Xn :3?03142-—-
AR il By it “| Goi- 02,67 s | asthos, B2
Dot | B ooy T e e
3 nappe | 5'4A40 /ul
S CJEP A3 92 02 ful Goe 65| 7, - 27%| Uaz 3629, 45 %
§|= ] @u=0den o g 00% i -
2| & [roppe ?\H'ANM’J S AU G 0 9] Gy = 3601, 6 0
:ﬁ . s * Oo = ST v g_r & 0 2
\x; % Ln—t G:b‘;__jbg,%:g'/{. o | Or ¥¢_ d o
Niveau enlre +0,340™ et+6,80™
M=3013t.m Cﬂ-Sd&CJ'IG [ Cas de d‘la e |Gas de
N=%36,8t |Ferrai \\Qse, 3 9 d"f?
H= 154,35t A B C
E)IC.tO'ﬂ/ \ U':_‘;JU“,QOEE U‘clf- 8,10 k@ G‘h’:-‘- ’HO Kg‘/h"
B cers =, =
S Tappe gu.Aws/_j ;
J - 42,066 Tee= 40 e 3507
T Dlext. é}c:%go;;é . 2,64/ ,|0.-330% h0ky
> 1= £l O = 2905,0 2
I nappe %H.A.M/m%ml o gy ok
o | = 9,430l ci=926,1 wt = .
R U R 526,18 Kfr | =231 0"Y
nappe | SHAAD jml |r’]
| ext . | Aws 3L/l Ooe HESY 0, 04| - 3529151,
= Wee= 0,4657/ UE.:Qligﬂiglg ot Co
e [ [ e | o
S s ;:b/ G Uo, ;9‘;25 A e - 5”,5 i
;3 S5 | enk. G;mo,mz " s by 'séiff i %
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Niveau enlre+0680™ et+10,20™

M= 274514 m . Casde d'uge Cas de ckagc Casdcofuage
N=684,55¢t Ferr‘q.“aﬁc
H= 154,46t A B C
Beton \ Ty - 4004 | @L_ 810 "9 |0 408,04,
g
9 na GHA AL fud
MR ui}x Ae= 9,230 /nd Ooc = 5268 Yo' | Ga- 30277 by,
> ——'—‘: (A—J'L: 0438‘#6% i 0, 5501 GOKJ
na t. Am = { --—‘-.
I I I iag’ ey W I S TS P70 AP oA
S I IS L ;= 0,825
3| [neppe | SHA40/mL K, 9
g S) CXPt Atc;-3,glc'~‘/_"‘-ﬂ (}"Th":'zl}jgr?}5 /a... GB“HMS fo—7-3m144 o:kzal‘q?’glo.."
e |= Dee = 0,‘[6.’)/:
S |8 |noppe | SHAt0/nL > K
el 5 |oE | Auagret/d |Oum =239 Tl 0oce 57 56|, 58351 | e 3600, 44 K
K|+ Be. 0,163 7.
Niveau entre +1020™ et+13,60™
M= 2249 72tm
N=-624,02¢t F'erraiuaﬂc Cas de %e Cas de dv.age c“d‘d'a[qe
W< 445,31t A 5 C
. . s It ] I
BCtOm _\ O'b,';gﬁ,lm”iké‘ ;e 8'40 k.g/ﬁ_: J.- %ISLL’QAL
u
9 na OHAAL /md
58 F;:P‘ Do ootk Uee = 16,0684 | Ga- 3864 of A
S |= |&C | @ 02257 | .- M4k BN
; g noppe | GHAL0 mk & " 5 i
. Ace i Fet Tow = 403,05 Ko/en" | G 4475 8 Ha o
> b“t- G)‘;:D‘ﬁ%é‘/. “ - WIS /
na SHA.AO/ML
», Ppe Acc=3,926/md | Gonz 23544 K |G T10AS S| O Big 9| e - 3390,02 ¥
= ext. | G- 01637, - = o
I S H.A10 /ub
FE: i YA 23544 2. |0n.- 59 258 0r.- 551 | e-3512,49 %,
—o | int Wel = 04637 o l &
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Niveau entre+43,60™et1¥,00™

M=1780,52 t.m _ Ca.bdl.cl\ma‘ C&bdl.dmal Cﬂhdl(l\ﬂ?
N= 56442t.m Fexra.“ag&s
T= 138 A B C
- Bé,tOr\, \ Uy, = 709 ;_3; U'c'___ 8,10 Kﬁ/n...‘ 0-;:;59‘00 Ks'/“
8 ¢ | GHAAZ /ol
2|5 MJE Ap- 6380l /nd e = 746,28 Yo Ja=2886,07'9
2= x Be=0RM57 |- gganld i bt
g nappe GHA 410/mL ot ]
5 |ont | AcsbTtad/ud Tec = 4034, 05t |0a=3200,84 &
[ X &= 0,4963 % L
nappe | 5H40 /ml }
$H FtF A, 54 ) Goe=FI8152| Gre= 0044 | i =32654 <8
= ] 80197 p sgpasks - =
8 £ |Boppe 2““"/"1 o sms"ﬂ 4l 17 1%
cl YRy, Ooc=5M25 A 0. - SB51 ¥ o - 3387, 72 ¢
S| [ent By _5:1:;;“9’ “ G| ot
Niveau entre+1700™el+20,40™
M- a _
i ;315,ﬁ§ Ferraillages Cﬁbdl-(ﬂ\dhab Cas de cgmﬁt. Cabdtcﬂm.\ac
T= 428,D3t A B C
E)CtOrv ”\ G:_.: 5",93 @/‘ G-c.,: 8‘,40 K%/(MJ- O—b,: 60,05 KjAﬁ
=
LT o e
o) Acc 618ut/md Uee = #4628 /o’ | = 190413454,
S = ext De=0,28257 | Jom=M878'S “ E2
g S [nappe @’AHMO/ml/ML Cm'* ’
O ¢ g= 4 et .= 403,08 M/ | 0z = .
&, |ent | 2 e Oci = 4034, 05 Sam™ | G = 248,30 %6
no SHAfO/m.l Toe=
i uT A= 392 ) 748,519 | Ore= 30040 9| 3404, 7194
___g Weeo O.‘{G'ﬁ'/- U‘MQO% ogﬁ - !
S nappe | SHAt0/mL . o 3 "
: A’:B,gi ""Lﬂ q-'.': s =5 2 |VUak= Y
ﬁ i ent LT::".'—_O.»{:;% B o 5#,?5“ Or bB,Slw Cat 32.26,8!%




14

Niveau entre 20,40™ et 23,807

M= 954,50t.m ) Cabduj@nat. Cabdthamwoc CabdAchaz
N= 437 85t Ferrm“aﬂes
T=415,8¢t A B C,
v LR 1 ! !
ﬁ Betofb “\ 0;'_:.35!9 k_/g/(_m' 0},:. 6,4 K_‘j/Cu»f G—b: 44,0@4;
, 6HALZ
"g nepre A -6 H’{:&,‘L Uee = 746,28 K5/, ¢  |Ta= 1218 6Kg/,
ext t';n-.: 0.13:;% Tam= 502'4 g{:
' HA 40
Lé . Itl AL-=4,41/0~‘/-\L (ou= 031,05 K4 |Ta=1533, 4 9
LY B (o =0,1963%
5HA40/ml A .
n |"th A..- 3,00 cw' /ol (L.:"SG’SJH' 'f.g_‘ €, :}'16,{52. 0}{._5;1,0'41:% Tak =190}t,51{ ".%-.
€x Kooz 0463 7. C
\ 5HA40/ml
S| 5. i A<t g/l |Can=186378 5 |G- 572590 = 583512 Oat - 302459 9
S| B it | G todesr. O o -

Niveau entre 23580™ek 27,20

M: 60‘7}50 t -m (J-\DA?. Cﬂ\DA%L
N=371,18¢ Ferrai\\ages Cande Cas do Cas dl ¢ 3‘
T= 404, 31¢ A B €
, B, : , ‘
? Beton \ Tom=22393 | 0= 81 Qfom | Tu- 3090 K/
«a e s @ Ot t 1
na 6 HAAZ/mL :
‘§ §") e FtFL A(_ = 0,7 W'/mj— G:‘.c: ?16, 18 Eﬁ/on‘ Ja= ?23),?)0“3/;-:
= x e = 0,28325 7. UE~.=7,00 K‘a/a-'
g 8 [happe| GHAAO il
S lont %;4,01'44:;@1 e = 4034, 05 /tm | Ga = 4038, 4044
v [neppe | 5HA40 /Ml 4
37 - am = o~ - o L
E % ext Atf:?'gica/;i T Y (Tu_?fSJS&_‘ o 510#13 Gat = 2673, 54 %
o]
L [hap 5 H.A40/ml ) do ol
Js; 3. (nfE gi%g‘ﬁ»//d Oom = 634,33 Ooi = ST = 58354 2, at - 2795, 6892




115

Niveav enlre +27320"et +2958™
M=3195tm Cabdzcﬂmhaz Cabdx.cjnmet Cabdc.cgm&:
N=302 44t FCrm{ "0385 A B C
H= 8456t
H Belon \ Tz 15,15 | 02 81 Yl | T, 23244/,
' Y |na 6 HA A2 /ml
E D el | Ape g Biemnd Oec= 716,284/t | 0.« H628'9,
A a2l P
VLY [int é’ﬁfﬁ,ﬁ?f?ﬂ T = 4031, 05 kg / | Ga = 4031,05%
n SHA40/mL Joe Ore
2 §) e.:.ﬁ,r)e AtC,: 3,5&0‘:/‘“1/ U'am:4364;5gﬁ. 1:1'8 5 = GLe:-Z‘lO?),lfé.
= GJe =063 G ,ISIE‘ 320,4¥ et
. £ |nappe SHMO/’J..J 4 7. "
5 1. ,_ . 43644 SHLs| = 2t :252533%
R A_Zﬁjjé%;/ Gin = 4364599 | O 553 54 |(ab:2525382




116 |
“TUDE AU N * T
Gew%mtﬂwm%mﬁmmmdomﬂ@ammnf%&wﬁé
‘apnes Lo e vard ow gu dans des cond:Lims
Juapnis Lo pasiage clu coffnge ghasart o gurmpont.
e Vol diffices et coiiums | domc on ramplace b nendhl o son.
&cadmmqomdmf/wﬁwa/ﬂw&ww
M eb o Lot nomal N, prodiacant: bscodhaulis T dans by seclire i
Jik non pncé aue dossas e 4 werlive. aimac gue £ offt biamehant
A oembly H walus’ dams by péme cedion. .
JéwdenwthwnbmidzdeWe&ﬁc&a«ﬁW
dﬂdfum@mmm@io” aa%znmﬂigcmaanfdu%f
ETUDE DU CADRE NG N
On@ﬂ&dﬁl&f)%afzoﬂam.-
Hypolhgie o’ y56m
SesdeLffol ™, 2 i . , 2 I e,
L-/ﬁ T
M N schama nid, . oclima de
Fes oollicifoliims WMLWWM Hj, , sromb
’WWWMWMWMdLWe&d’MJL
Lownlw de aediom - LxR (s dpasssun. e fil ).
L= 2y[R-v , R=De | n=R.-h.

T fouee hougonlely WM@W esl -

H'=_H_ cow:h=" VRE-b byfRAr

Gl R: R:
b=4 J&;ﬂ%udnﬂ’mm.




M7

%QWL%P;M Wmcﬂmﬂuﬂfw@cﬁummwz{
ek Mg = H'_dé_
Lon o fomodlage volicdl gus boncle Lomerre h=Me

02'1

( ﬁ/ m =7
s - G,

sons du Lefflrt . - Schima nidd . - Schma dle collod.
On /}Mammfﬁ&m&mﬁommﬂaa/zwqim |
Mfwiﬂl&n?whc&fm,ﬁofmm%&?cmaﬂwdmm

Jos “elrments fmﬁomdagamﬂw
1] =e58
4 4 pouies
@“.% W
3 [T Gome e
SeMdLﬂk%%)& -~ Shimaniel - Schima, decaluld.
O foamdra o comph oo conusimlin manirnaki o fachim. G2

lidiibude . tok o Lo o L raentias., o porhe pac s
o, Bramsmission. cles %Mas éﬁu&i‘?w dies d ot comdaumlss, cun ol
wodcaunx de | owtrlue | |

. Nows owoms -?,{L&Fcod"oumﬂunm: |
4’/omxn)f.m-1/: oL ML 0,007eL 3,40 m cowamdd dacces & thmmetolﬂomm
2'/0ummmm QUK TAROANK COWNOMIA (Faﬂm de m’oas) '



18
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Hypothese b’ Le dinlsow 2t powmis o wme %ump_ 049’?/&-»
donc Lo JM?, o o W pron. catip=p. Ao 101,034 24565
dou pph. = 244560

ﬁ,_ﬁj .24435 4" =30,57t.m. ,,

JZW ot 4 e R S,

done on ac&':yy& .&MWMZI%%‘M
AZ:,Z’I.'?-ZCM’:;O%W 28 HA10 npardis gun uume Aauluicr
d{,405m, en 2

Ao seclion comnante et 4,54, .38580n on pund 424410 sizmls
QUN. e Aoucdiar AL 400 ¢, enéna/yw.

Da. combraime. de mﬂm& (2 gomne)

Toux = PL- 24456 1 _ 33 24 ¢
2 2

C T -142,2810° _ 446k / 5.
bj 24.?/-“,_440 d/m

-% i} i'{}d&:iz.%nz'zf MM:
'C: 5,56:; = 5,5'5;932’0165/?/0”@2

7wm, bio todiawnlin du 2% gorvre @%5.20,55:30,975%/5;
Lo m@ﬁfza’e cisaillirent bolirobls

€-5.0,:559= 295K /m’

W&a Conw @ZWW €= 15 295 = 4425,?/
Done Lo m!%ﬂww@tmﬁ




122

Fulgic A, - 42,65 10° _ fG60cm? .
2332 . 93,3
&W@Wu&&,w,«éz Aauliur OSSﬁ est .

(8s.440.0,326 . «2¢ 93&’1,.(’/5/4{_29400,.
ﬁgpofgm b, e Linkaw &fwmammwmmn =0y 40044'9
guc ok nme Conbainle du 244 genre
Done La c&wgem Lo W panci eolysp Ao 400 14034 = 2403, .

M, - pé’ _3405 ©,25)" _ 4,87¢.m .

ﬁ%ﬂmf&om‘ A, - M. _ A48%.10° _ 0 86 cm’.

(&« Z, 2332. 93,3
On Wﬁgémmﬁjwm
= 19, 60" On prend alors - 26 UAAD riparkis sun uume
A:mﬁ?w«_ Ae 40cm v L nappes.
bo weclion comands est 154, » 29, 40cm" o prend 38H.410
WMWW&#@&%%EW

T PL 24030025 _ 30 04 ¢
= 2 ¢

£-T. - 3004.00°. 4022 45,,," < E,=350, = 20,655,
b.g, ,24.?}8.440

Done WW ddzﬂé&ﬂnﬁw«,&t M;A/EZL’



143

[CHIPITRE= 7 |

[
DE
FONDATIONS




124
ETUDE DU SOL

NALYSE DES ESOASINDITUY. |

Ak 4y O/VVOQ%& des Aonol_agfb GH«{-&L onl el «jfji_f}iimz Lo oo Brawaun
Nconramance - silic nivilorl %Mﬂwzi PIRDY S P AP 4 |
ow Ay himor. cabliu di Od L pusis asre coviche ué lise aams
drmebies d%@m, el qune e /{W&i e noche dure, zés Smu:f?z
ond 8le Mimilit & 5,5m o Gom.

. i 'bfml%« e esvais a&;ﬁinmmu a/,\:j;rramww AOUS fnmj‘a ?«.t ,éo

M%w ool oBliruss dams Los 15 %mcliss . cad oun Lo concha dzgtis,
el ?w, /gﬁ /’m&m‘:@ de ﬁﬂimfr}, wéi borme émjmé Z"'U/:vﬂa/ﬁw‘awf

@ W de 4,20 .

CON CLUSION ¢ RECOMMANDATIONS.

Lo Wnawn eok dabl ef %mge)w/ e couche cﬁg\mcyfwc{u
Zw 4 nwffm LU me é/czz{ééw}b o aw moims 3 m&ﬁ;&a/ cfafm,éa /és

Vi ,&, tm;& de ,ao£ .}W..OO?M/ /{’Zo eboas i ,fzéabziéim m,&onﬁé /ag,:,
y f

, Jus eais am-odee sufliient our conclune
s e . Jf,’/ /
ntrgnte admissible,

DW jbé 265045 Mmﬁwfw:é fﬁ/ xﬁ’f‘ rcalive e 4ol . ,éfaw\ Ae
baved 6 adodn e s 2 bars
‘;Z,a' %"%”“:‘LWL d !a’?"’uifr'lﬁugiﬁ .’flf;i }22 ,’;’Pwiﬂ«fww R af e A Vi mé{;g -
& ¥ e

ﬁ 7

Po . =4, e .
mEmL L 4’22. Rotnt diparmd s 5/!7’ m}({,&f :
44

i
$ [ B it i ; 7 .
- [l Y 4 s SR, [Ny Vs e Ay
zb WWL&H.L{; ADNCFL _":’Lci!Drﬁa’é L Ad palitis GES COUChLS HUS Zm{.mff—:{)
, E Y i naibame e b aoolomdins o ’
d»bb 2L A Mﬂ.pti‘lm-.;s e A Yo :j‘._.’"»i)',é_'?'fl.ij;?c'*a‘s_.?‘:' CLOMOw e |
U <



125
MODE DE FON Tl___, {\l

Qgeae%%n‘}a Wéﬂmzﬁawmwmitwma /&ﬁnman,

zz.mfmﬁ/mza’,mu dWW gﬁmdfwdwe .Zd-c,nexf
WLM o W i,4‘-‘7m.j

- 4,94
X Dete,rm nataon, cle |a farqeur de fa, Seme,“e. :

On i MWMlMW@AOg

W ,ézszl &ﬁm@%mmﬂwdméw
W
Q) &Mﬁﬂm@wzx Q-:{]Z

I -
dam.{., = Us = @Wo‘.‘:i%/ﬁm‘ s iloa{:/,m“*"; :igé/ﬁl
(R ')
donc: _Q el == R*-r'= 642 75t = 40288 '
IT(R.,."FL) - JT. 20
e R*-r*-140,23 | (o)

b) L z?maﬁon des roments "@ug,e e :

Mowunéc&émmbagmc&
MOWLC{I/_)W Céumé
R oG
donc - '2!__ ; f g '
, .JJ,’,(;C_-—CL) Gx ;:kJ.e«. il x{a~x:/ox .
3 5 Q, 3 3 2 3
o an(%eh oG g an(g g )



120

dow : R>-ri= é; (REr) =(B€,4F) (R*r) . 3705 (#0.23)
2

— R 37,90 r’

(1)

de (4) on awa: R3= 37,90 +r*

()
de (a) on awa.

r*. R-4023 (1)

de (I)et (1) om lne lﬁ;&,mm

d r= 4,«30»9'

arvudaire sous by combinaison . G+P+SI | gl bus tnces, On.
mibagt abons daﬁna’um,um couchs WM;@W
ct ?w,m%mﬁ/i M%&Wi?ﬂm@m efafecaj%zfz,dw’

ZWL& a&ammmﬁafeh&rmﬂ&wﬁ/ rous Wﬁomm
E. 7

chy. cbminact vonsiibipilmals B dis B & Ssmnlin.

ei:daco%aﬁe. /

- o unchange son B sl ok cgalle . Jo. dffince ot Mo pids
s Loway fﬁ@@mﬁwmd ‘
On peuk e co ol dlimirsan. (ricnne) comsiclnelolomend: Les

Tosseram o o pm. how MQ’@M o muveaut dastise e
At ‘

Cowches Aous - W@M&W%AWM



127

E oo /rnog(m.-g{w}r_ ,
¢ il ' N
GéTJLBE__' DE_PRESSION

Q.:i.lg"m-

nuﬁu
@tdloolcam des s W
do,gubaﬂmw



128

nME\JsomEMEm DU_RADER;

O @ um nodat cunmLam %,sem Aimmensorme. fah Loy combringison.

JQT\ijdK%)mw,wL %noué donne M%uém a,/é‘lé:me

N=- 790t .

ﬁ ‘ .. . dar mdwp %tdemma,jmde{LfaCﬂmiﬂon

45Q
dimn,Mmgomwmaan < O;.

onee E::. {(d-re) + 'BLQ:/;?’-p ‘P’bﬁ/"ﬁ} n-= (CL‘E-‘*E\.E)TT

e I |
i [ !
| Ty— < L

4 ,(i h il )
L A
¢ | |

d+e T{v’:
|
doi: m(dverby) by > 25D A v (dee) £y- ”~'>G—>a

.

b &

dove © hg - 4,94 by - 15790 5 0 o 4214944, - 63935 0

¥y

.

T.59
dow: hy=440 .
Lo Wmd% condhaindes Lows yume anm
domb A f?\j&rn dmméﬁalz eof 4@&&&4@% |
e Gut rows donne dge C{%muwnb ,{m,mﬁmé; '

CUAX EKZMQ //'*149 é”z,gff /‘W/ s QA

/}Mgmm Gn}wg»cf%a nobe 4 Ad@ma en J’Om& ;{;&Mgf

P




129

On. poamdva. Ao et toAale 4y e nadin %a!ég: 2 5

zeiamngl@ du dm?‘}cei_dg nadier:

% ki ask sollicl o sa bate par um %ﬁﬁmmﬂf\/ el um
mormenl Jlchussanl M,  on (Mﬁva&mﬁ&md
Con/;,w/ﬁ Wfé

- I1.2,5. 4,5
Npi= 2 Ay, 2 2
dow : Ny= N+Ng,y = 790+ 4,9087D" (¢).

M= MAT hypy= 4000 145425 = 4385 b

Na y Mi o F90+4,90870° , #4385
P : . B, s
s w7 Ay o

On ﬂwt aa//»w#m AL w?fame é;&m ,Wmtm,, vw?w /z;o[aof%

W |




130

2

dow . S= 4 = 204,069 m*
W = D = 402,1238 m? | N, - 1256,63 ¢
dove - [N, = 2046,6¢

VERByATlQNS

g;: J\h +_/ji_ .,,30465 o 4BEE M0 179G+ 10.905= 21,08 Gim?
S W/ 01,0619 402,124

5Ty = 21 08t/ = 2,-408}(2/@5 <4,.%36‘5:4,35_.20_—.2,6é@g;.
To= Nt M = 2072640 . -0,073 %o ~0. tolhabli car on

<
9 =/
a. admes e 5’0}& iovailive olre ,go/ .

VGF‘!ﬁCQLEC“ QU

Caleyl dv moment de g’mverse.mg;;;zf_;

Momnt di & b onsolillvmont;
b mmoment M d ' oncachioment = &zmwfm,é @émﬁ.
dume ﬁm@uﬁ&/mmt . romenl &évﬁmw
: Méz G.C,. .
G )pmdbdj,ﬂ'oma%,; - 18505C x
Ry
£y f&cﬁz aw Borumel, - fam B .

65: /u'-T-'__é_h T (‘)5 &g
_,__]_j,;_. fﬁ&:eéwd,&w M oé./;wm

,/

_Z:Pmu,t&mtstie: ym }-L uffwml& s dxm ,éﬂl,auw s
ci;.annu&, extthvaun de latour, =5, Jém



d ow - ) -
8: = A0 S.' 30 -__3_3_—; 2,1445.50’)1'&.
518
domc :[: 2:85 - 27 ’”45“3‘ - 39643107 .

Z- albcbude o{mc&nﬁa d,egwwzﬁi cufawmagz.
Caleul d Z:

éﬁb;ﬂ%.tb . 1B (m) PL' (,t) P\é\.

Sull diopinelian, | 31 |202S [6258,35
fak %&W 1434 ?ﬂi,aé 564859

Raditn 125 14956644570,80

g_ 2R3 _ 13428445 725, |3 |135025|43438,1is
> P, 4350,45

dome . Co= 4, (fi%)’»— 3 9643 107 | 2;‘;’:5/) ~1522. 107 .

dow : Ms- 185045 1522 107 -2,82F m .

o Momenk secondaine dit d Jachim du eeome -
M= G 4.
d}.TjACmetoLuCDGdU.MWW ,,

jf =4,2.107m (\/avb aéwmmzcﬁ ga,de{otrm} 4

= M'= 45’5afu.4z/o 222,28 m .

E

wﬁwﬁwﬁmmwg%
= Gﬂe%{ /
%g d"{‘ﬂﬂwducmfdmahmnhm Z
o) &

de Jo. fondalion



— £ = 9§.3

owee 85 mmw dﬁ,jﬁv »j:vwdabqu : 8{;—_ M_MI,
M: I?Z.OM dm%mf a é&’ise He ,gl 2{0103: :4000tm.
C modide de tassmont duc ool = 5?/5%336000%3

d/'O'U: : 9‘}( = _._..f.\:?_,..._;: 4000 = 2,0?’/0472,6{
Dy 6000  334¥

=t £ =6G.3=207107".725=16/07m
Cdomc on auna. - My = 6.4 18500545107 2,77t m.

Mew MaTody (M3 +M'* M)

= M= 4000+ 15405+ (2,82+22,2+3,77)= 442,88t m.

dj) Cos
" M, - 444230t

Calewl du moment stabilisant.

Ms = Gﬁ&%:’1850,25>(£§: 14-802 Lo
On /fmmd,wn Co%%a'ed Fs visa vis dw senversesmenl
O’VLW,:F:E.

FoMs o= 4480L 3355 fi.2
M. 44128 )

conc /fe Mowersermend eo w:u%z'.

P



133

| L
verTF icqlion au Jlssernets

N — L/f&ﬁwd&%&w
dmé@&iemzéuew
%MJZ?&CF j{mfwu%pw F/F i{
p et

j/ w%mécéfoﬁ}mf/w/%) {«vc???'

H/ " 1850,25

Donc Ao WM ot shofe .



134
CALCUL. DE LA PLAQUE

DE_FONDATION

e nodin DU Mmoé ‘@ me ;h,é?w: ﬁxdibam&né Comame s /Démcjfu |

Mtk a%w#mdf Aun ﬁ U’Dlg s:.iﬁ.,a/jfzc}ia Az jz??wi, dofmfgé/m
Z’l condrannle du ol . |

 sollioolio du 12 gove . G+ 2P = 185025 +1,2.4035= 1839394

- Slliotodion du L Gorrs G+ P ST 185005 +40, 96+ 1543620455

2 P 0,86 +ST = 0,8 185025+ 154,35 =1634 54 ¢ .
0,86 -SI =08. /85015 ~154,35 = 4043, 66 ¢

es conbiaimlis minimalts el manomates dans fogol gond domrss

% G+4,2P  |6+P+ST | 08G+ST | 08-SI
T, o/ 0,94 2,40 1,64 4,26
01-('%% 0,94 - 007 | -044 0,22

U man (5"“?,”%) _ 2159 _ 505 Ga(2™gem) .

Coman (A Gunt) 0, 9446 & (1 gomae) ‘

Done on ne lindha cc:w?mf G e /&in{z@;ﬁﬁwz{; e 2

MJW?’L&::.LL _
/
+ Do cﬁnadwae«fcﬁ Je CAv g ETC ! .
" a,udc /;4,@1 mg J:]wmgfa {m%mio}_e_ .

Tuy= 0~ 0 | 56,6 '
(4) 1 g owte - T, = E__ = ’E.?:: 6'94 == 6f25ff/;7£ 10663‘%/0:

) P. edamk A /f%ﬁwlc{za it naduin
S0 o W{aot




iy
J

&

G{/IO'LL Fairg - S 9 Cm
PN G_ l

(4} 27 0’62— oo 4 4—'8 :

.... . /

‘2_ = 03 ;'C,—

//LM :

O’ndﬂmﬂl/rw&
e cas e
cﬁmg.z&nmcémaméh W

4%,
C —
ALCUL-DESEFFORTS. i




136

Jl’lsp :E 53,4015;: 4'2-2.2,3 tm
4 {1 4
7r

I

= T. 8" 43— 864,566¢L
W&Mméwoimw i 605 (s

"’?-* = 2,47 _ 0 308

CC a,/am a’w faééaﬂumfu%%daﬁw«%éc{emw
)w/»mjwz Voir les pages Fud vomles”’

[

M
N
On




el 0 |04 |02 |03 |031]04|0s |06 |o# |08 |09 |40
F(m) 0,0010,80|4,60|4,40|2,4%|3,20|4,00 |480|6,60|640|720 8,00
Mr.l"c
- 0 |04 [-0,2131-0,323 |-0,388 |-0208 fo, 416 |-0,062|-0,045|-0004 | O | O
Iy P8
e Me, | O |-604F |- 19508 |-ho, ¥ AT M |-409 78 |-61,003]-32. 128} -3 494 |-4444 | O | O
‘-E
S My -0,074 |-00%5 |-0,07F |-0,084 1-0082 |-0,054 [-0030 |[-0045 [-0006 | O | O | O
b : :
3 JINRERINRAREN
e | Mvr, |-6357 64840 [-6657 10,05 130,89 |-h6486 |-1593F|-42,960-548F | © 0 |o
o
1
= MM, +Me, | M, |-6397|-42501 |32 150 - 2405024928 |-156, 446 | - 87 460 - 45690148, 382 - 2414 | O | O

AN



Yrel 0 |01 |02 |03 (031 | 04|05 |06 |07 |08 |0g |40
F{m){ 0,001 080|4,6018 401347 |3%20|4,00|4,80|5,60|640|F20 |8,00
|
Mure ) : ;
=== O |-0,050|-0406 {-0462 |- 0463 {-0 443 |-0 143 }-0,085 | - 0,062 |-0,04¥ |- 0,037 | -0,04
A e Mcose : '
-~ L1 -
3 L Me, | O |-26388)-55,945(-85,501 86,020 |-35,473 |-59 64 |- 4k S62t3%, 723 |-24806 |19 528 45,306
Q
:33 Mt; __ o e L , "
g —F | 00% |00% -0,04% 0078 1-00181|-00H |-0059 [-0,053 |-0,048 |-0,038 |- 0,033 10,034
> | T ,.
by 2 Mé, |-65 Tot|-65 70 |- bb 514 - 67 436 |- 6T 524]-6A D84 1-51 01 |-45 gag)-4, 499 |- 3,353 - 18, 531126 Sot
€
=]
T MMyt My, | My |65703 192,006 507)-ASL 453 550 - 136 £9) - 140,65 |90 84|74, 284 -5%, 653 | -4, 053 |48, Ao

8el



el o 104 |02 |03 031 |04 |05 |06 |07 |98 |09 |40
r{m)l 0001040 14,601 240|247 |3,20 (400 | 4,30 | 5,60 | £,40|740 (8,00
Tire suld WYY 4 16 1+0,443 |+ 0066 | ©
et sacaloa g |4385)-4 499 +A2TF 140,832 110548 |+0346 1+0 141 |+ O
N e M| T Y 4,838
2 Pl Sqy £ACe0 reger 0
Ny NNy -95; . b s 252
3 Ty 190342190581 194573 195 844 P LB 8 sk 89 |3 153 |+ 28 807|448 667 [ 4 354
~ ly [R0af 3058 PUID BT PR 1 ’
< e e
3 Tee | Lopis Loom 003225 comae oy s o103 e 8 0038 g0z | O
N N O e 0456 |
MO .
Adok bt L g ovG
S |4 To | 0 |46t 13393 ) a2 E2238 oanain v d6amt |48 73 | AL 705|828 | dyone | O
< i F ? 49,604
Ny
o L N R AN
NOT 2Ty«T, | T Fods 92,2021 -35203 10604 w?,&eodwg + 81954 1 55,930+35579 |+ 21,045 |+ §354.| O

otl



k-

/rel 0 o4 |o4 |93 |03t 04|05 |06 |07 (08 [0g |40

r{m) | 0,00 080 [ A,60 | L 40 | LAF | 380 | 4,00 | 4,80 15,60 | 640 | 740 (8,00
Momenb Radiod, M, [-639% A5 4 (-85 -0, 50 |28, 28 1158 4638 460 '#-"5-',65'3(;';--%,5?&‘&-ﬂ;?,;-?'iﬁ C |0

RECAPITUWATIF

6010% {42,096 20,51 |- 452 335 - 453,554 -136, 85K]- 410,65 | - 0,634(-F4, 128)-57 639 - 43,058 -2, 107

TABLEAU .

Movngnl t:md/mm M, '[“- : S
09 " bist |0 |

5 1 4 P ¢ Il > 1S = g 4 § - e, ] 2 e T 4 Q2 { p
%imf;gwnt T 037 |9 2o2i-95 20%|-88 6o o +§1/51 [«55930 1435 57 1n21,006 113,354 | O
A FTAED
14

!

SR

Oy,



O

it

by

e e AP B AR
- b A
ek

DO iy

(et

o fore § gt

~LTESTRE




ad

a1 pa
S PSS Siabe

29 |

'._.,‘:ni-

L ¥ b

1

i

whad




CA ‘-‘L—KMJL DUJ“-_.‘_«

5—6 nwnwu /zc‘,o[u’z‘l LKL h L, \,»m‘; -2 49, 9871 mj

= 085h - 086 245 - 308 55 cm.

A
Nt f : A ;
G 7 dee7 20T

O pound A0HAZS ff — Ar= 49.09emifr)

%< 085h = 0,85. 2445
My A, - Mo 453852.10°

e

d'ow ﬁfd @Mm.mﬁm ‘é’:ms:fgn oy L4 e .
4 Oa. 3 <800.085.285

= 2660’ On piond I HALY il oy A= 282 F il |

- J, &m’*m){}‘:.@mw% s Wzawea Md«fdflé é’f’f Zﬁmg&maa{%é AL
Cordre cAe Ao /&«fzc,fm | b0 s fwwéwma, e ,Aw aur en
qw{w’ cawe . My = Mgz ML 249,88 Em ff

- : ’ 5
CLC‘LL : Ax 2 Ay‘ = E‘/}‘x_ = 249,28 40 = -414| 0Gcmt
S 2667 . 085 2445

s 9% jf‘hzmd’}.- a[a&a Ap=Ay= 4014 .25/; J =48 Hom’.

On dz{»ﬁa:ma, z amnﬁmf a /«f:" mom{u aaf,é'umu A hadwr des
| & CUJMAIW O{L LDWJGM& OV au, @ «an/ ﬂ.,(w:, fm’f = Wm
- CUL J‘.,d}qx,l.l AL L) PO, mwmt‘mk.b de ! %’wn .
_ c foww de /auh%\k QLA EUM\LD jb 4&%@»0&% e Jul Tﬂwa,

- a. wﬁmh AL d awfmtq},b W& AL




VERIFICATIONS.
Contraiﬁ'__tgg
_ Do, Jv sens nadial

CI;. - fvr - £,4§,£8 !"05 = 2220 L%/';h, < &&:266? k‘g_.’fc‘“:'
A € R 4941 0934 945 ‘
' Jad _ 6F ‘
Jb 2 \_i; = %5‘"*:" _‘i,:;\f) &8/‘5’”2,— (Tb
_Damas b sons waf
| v e - k= 80,5

wz I5Me - 15.153552.10°  _ 0,0439 __.

7 G bAS 2800. 400 (24£,5) £~ 0,476
. = e 153852 107 _ 22637 Ky/pne < Ga= 2667 Kyl

A€ £ 827 087 2415

G 2800 _ 34 w5 K/ o &
" = 34 78 \LE’/Dm‘f T, .

i IR

K s0s

Leffort tranchant.
Trmane = 177, 46 £
L e TR LA S ISV

3

Q@

b

N b.g A400. 4. 245

€. - BABKg e < Co= 1,2 Ty = 4,2.28,2= 27,84 K,
-~ r ' 1 i / ! VY S
S of %@rﬁ‘ ?;:T}Q—‘%—:’.‘Z,Cj&?*m}: &é v -

E rdrainemend des armabures radiales .

%& A : on & AOHA RS = o ;’8,5.5072
i

7 = e 0 ifg |/ X
Ca=25¢T = 2,545,59= 22185k / 1. = v&%@.







