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B GINT Fe:
Presentation de louvraqg, = - =5 !

i ;_‘h:ue
Nowe gy &{apdbn& daws «kt Matae. G gm.u. .Qfoitcdl- dMW%I +9
a.w;a.(a & Ralitakion ﬁa.usant /f.o.»\h_ o wm Tn.odd’. qui rera raalae” dams la A._cdwr

de Bejaia midene Comme ume M:aum de. mogenne Samials’ Lsom. )

e Lofoment g wa.n(mb. i snmd}m_ hax rappat & L axe thommenall | est composd
dL?uan,, placee. Qutian ol lum moyc de Commumicadion vertioall ; L comprund clc
Ot eurss pwmat.dm‘&m et wn ool de vide_ ordunes .

'[L’Huﬁd:.d\mma pora, rialine” Gun vice Samitaine de 1,50m de haufuun .
gc'” nlmfbt?hm /tmauh. e.bQDch.x tb&tw qu-ua.

Structure -

Construckim o vl de Lk armi dune duimsean de 10cm amunant b eontha
vemlomenk .

- {//;Jsfufamof-w c:ku,éﬁa‘» towrants sonk Asalises em dalle Mmu_ de 16em d ehaimenr
3 {Lﬂnmcjua. A RDC i paa adofie” em CoMis Chaun Gusec W dalle dle. Comprwmsion

de. e dllipamcasn .

o &MMWQ, ok foun b tadlnet bomches

Ml escallive ndls pun face.  Sont chrin frimds. de cluax fallascs o
Dimensions -

- Sems gmca.ﬁa.dmﬂ. . L=139% m

- Sews tramsoowall 0 Lo 21,80 m

- Hawlun totale . H=315m

ls gagad.ua die Frodimenk Aomt em megonnoie on dodle parei de bique depanses
16m touk wmme Ll oisons salisein en briques .

Contrainte du 9ol
R ume profndeas de 3m | do contraintc admiselile duSOQCbt/[wLL&’aaL a
1,8 bos .
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LONLraintes dailliosHsH£5 \

1 Beton -
b befon &t olene” & 350}13 di CPA 305 awec. im conbivle altdnue
~ Ret s bomce nowimale o (o Com[wm'nm & 1 Oawu 035 - 2o b
- it 7 7' )

C | &ﬂ_(,tm " " G‘ii = ’.3}?— t)
- Contrainte de Com?re.se'.on admi 6s) ble

= fg’ Cas Avee ﬁ:: d{&XJ‘E
~belon dese” en oment CPA 315 = d=1

" Conﬁ;&, alllnud = 1‘3—5/6
~ Eein 5
b P » V=1 Qe e:‘;" _jfwéw\-d“m:ré::a& dcpa,?.u,o.
= diamel P %Aﬂ %\onuﬁat

d
. , =7 ﬁn = 6'@‘5 h?{cm
- " %@cxicm SimP?p v (.om'FOSCL ; N:ﬁ%o\k‘, de. Baclior (ﬁlzﬁ

(14. 1) em %&x:m wm})osei .
- &=21 nggom de o Seclign  em Com PAgs iom S mPic. ow Secr Acctangula
€ <1 )“lmumoaubw*ﬁﬂmc dg,ge.:h;m-(&wtddmm por £b 4?")

=03 en Cumivw%‘.tm S‘.mF(’.—.

2l

2.C i "
- Contrainte admiss: ble de traction

g, 5 dFXé} ek 8=o)o18+ /. - 0,045%

(b = 1.1.1.0,0258 270 - 5,9 hta/cmz

T Aciers
— Awers dowx U\dx) Fe Ak =% lo = 1600 ha/crnl

- Treills Sowdes ¢ £ GCmm (¢n = 5300 hta{c.m
- P’\U-M.b H-A Fe E ho T
= 6\:\’ = ‘%G\én = L{.).OO b.%lel (¢é 10)

pA

=7 i ='3- en = 353% !la/cm

% Armalures transversaleo

Eﬁt = S 0l : L
t Qe fa.k = % LpQ\aw M.1wu. de bc/tonaﬁﬂ)
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Codraaits & ‘prmdre. en comple pour limiter la fisouration
&»W,mi;ma& de ioudiin we daik tn Butim casd:ixmun. le max de ws

L
¢ |+10u9{_

Gte R 15.10° ( Jﬁwsmim Tmmiﬂr&.)
T - 46 pown lsauin WA b L pown be acies doux .
G = %o fprobio = B (By - Seckin dlacin puscphble d ulie. fis:
4 :

_ L Cen
ﬁ:min{ 3
. max (@1)0"1)

NB o b Sotlictabion dic Lgqpmre , bs contiaintie admini s Seront ot .

Mmmaae«m\t/aﬂ&sahl%:am de 50 7% .
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Descente de charges

T Plancher terrasse  (non accf.ss]bh.) : ! E ie Nat Skt

®
1= PAotechow Bnmum (Lem) - 0,04x 1700 = 63 hB/mL
L. Etanchedd mulbcouche 20 Z
min Lem
3-FWdeL1thL hb;(&nmm.ﬁtb{mau16¢m O,iOxiooo = EOO it
& moj 10cem
li_ Llfﬁ. (h(..m) + Poﬁaw OJOL&X 7.00 = 8 "
5_ dalle ?eu,m, en BA (16(,m) _ T T 0}16 x 2500 = Loo “
6 Enduisk plabie (Lom) 0,01 x 1400 = 13 .

G = 0 ??.L} t/m”
¥ SMO&OMBQL‘ - 5. 100 bﬁ/m" ;

G.ifj2s = 0,714 44,22 0100 = 0,84 t/m?

T Plancher z’tqacr_ courant

% Qhﬂ_»\zaei_»fl’mamwth :

- ca«wﬂgxf Lo ) o 0,02 x 2200 = Lk lzg/m1
~ Mesbhin de pose (1,5 cm) [ioh?/mz’/flm-]__ . 1,5 £ 0 =30 .
~Sable  (3cm) pwa/mt/cm] 3 . 1% =51
- dalle pleime (16 cm) LoO «
= iians 2
_ Enduick platia (1cm) . 3

G = OJ62'8 b%/mz

——

+ SMDLOAﬁ_Cé : 5= 175 hca/ml

G+1,25 = 0,84 t/mt




B Loggian

* ngaa furmamenls
- Ch@?P-t‘, (..i;e.m) -

= daﬁf. P?wm.. en dA (16em)

OJOQJ.H.OO = 3 bca/m?‘

LoOo &

210 «

= acndr. Cevps en mo.(‘sonno\.i.g_, (15(_m)
* SMCL»M?I-& d'txpfnbatm : S = 350 halm"

Gf'}ls o O)?o 4,.1/!.:&0)350 = 1jlltlm1

W Les escaliers -

i_ Palier -

¥ Chages furmamentis
~ Revitement [m»«.epa;ae. (2em) s mortion (1,5em) 4+ Sable (3cm) )
- dalic pleine (16em)

G - Oﬂo t_/ml

115 l‘-la[ml

L 00 i

* Suho&wuaca d'cxpedtotbn . §= 150 Lualmz

G+1,15 = 0515 . 19.0,250 = 0,815 t/m"

G - 515 bca/ml

9 _Volde 3 o = 7_60‘ 56 ( ﬂénaﬂ, qu.c émc.. (’a, Pa}lla%c. Qurec R,Lm”bchl'oﬂ&}

~ Revetement (Lem) Ly h?/mz

~mosker de pose L1,5em) 20

~paillase (16 em) 2500 x 0,16 (54 LS50

— Poids fefu clos marches i?.olo S IZ?/m" _ 165 ,

- Endut plab 1 S
10 4

._taw\db (‘\f&(mmqu) (H.hta [m?,)

* Su-’:.du:»\‘aa. dftxpemta.hau. H S:—. 150 ha/mz

i 4
Ge 115 = 1,03t /m?

6 = 0,717 t/m?



Calcul des escaliers

. Yolier intermediaire
quocttflatjq& - {
wow - = 30¢em l |
tonlae masche = 15em

Ca_joc.m /
emmardemont 4,40 m

h-15cn /

/

/“
T‘[Gcm %

Tatier d'e.'h:sc.

3,00

NEANAE \\

71 | =

Lt.,so"'

%59 ¢ 441k ¢ o6l ¢ lut \:é\ig{e./
1

Oaafas'm'.gum hamumﬂi»wf-fnﬁa d’ commc.oz'antumc Poube

enwasbier dwv\c_lrwu\t damﬂ_mﬂado&:.ﬁ o d’mtu_»rw.tdmwﬂw»fwuﬂk

/jmuur_ s 1 1\% m wmeoicanme | qui <o & San b gern, emasthée dams e



¢ Volel deswaler : G105 = 013t /m?
+ Dol . G625 = 4 03t[m?
f\ﬂWL fdomde de Am d:.?a«_caw» = q-_-AJO.Bt/mQ

il

1

— Moment e taver. -
Mt ':Q,TSM'O = Olzgq %Jj = 0/‘5./‘)03. L"_fgsl = 9.,22/{',!3: /m@
L= H5Me _AS. 2,22 40° = 0,010
& bh* 1800.40% 413%
£ - 0,133 ‘ 4]
3 {&: 34 b 100
6. &, 2o R - Azo
AT 7
A_ L 4o®

= Glgq' le /me

l‘zoa.ojaﬁ A3
Sol dme Ao T 4O /m?, = '?,SS'LmZ/mf,

bsr.a.ca:. ce 10cm

— Momwmt en Ofupusds -
Ma = g5 Mo = 1,30 tm/mt
poe 25 Me 5. 434° pougn {&=%9433
fa bh? 3%00 . 10 43% i | K= 43
ﬁ/: 6:\":’ = A8 00 £ ﬁ/ = A/:O
K 03
g
o S M = 413' 10 S = 3.,3’1 c_mz/mfa

@-;"E.lv 1800 ,Q‘:H?,'i_*t?;

On dispescra, cle 5TM0 = 3,98 cm® [ml  tspaceds cle 20em .

,.'_-40



£
Verificobions -

1. Contraintes -

i L € -018751
* Eft GG-VCIL S w = A00 A = 4_0__?.1_'_5 = O)GDLI = .{_k_, ,x -
bh 10t 13 = 245

ﬂda,: M = 2,5 405 1 2{-{53 bg/le & 0'_\;}’ = 300
Atk 315.01951.13

s B8 2

135
53 £E-09913¢c5
* 6“ aEPW - J) = AOOA = M :OJ302 =) i
B B h 1ol 13 , =429
- M _ 43.40° _ 9715 ba/c,mz Z 5%
AER 3}92__@91365.15
n. oo HS g

2 _ Condikion cle non prqg]]if:cf s

2 = _ .
Aa = 3,92 em’ 5 Amin = 0,69 bh & - 069.40%43. 5.9 . 126 m’  ou

2 L120
3_ Condi Eion cle non Fissl.nration .
iy - Kn. 66 1,5. 1,6.10°5,9
vE S S < AR S 1 - by lcn?

e = 215¢ }a?/c,m"' > 0o = 2100 = fa Condl 2" de nom fv«;zn,m..:f et w;ug:a:

L. la fleche

Iq q gy Onvee & = ?ooo\}ﬁi i 4,26 Ao? ba_/mz
= -4 L
= b_‘]} e 102'. 1_63 & 3,’-‘1- o m
34 EL 1 s
£ _ 1,03.10°. 45" = 0d6em < < E s 28 = 0,9¢em
500 SRve

38G.1,96.109 3 41. 107"



] LQJZS 3 o™ 1J50ml
q =+ CL“"‘I +Swudmwac c(u,?alu;.,
W de fa. Tmﬂ)w
RCO-Ctum (Tmax) d‘u_ a..ﬂq, 'eru__
4= 195030 4 (5 %6).03. 2,5 4 3,3% = 9,90 t/ml
— MOmenl: m M . .
b
Me = 0175 Mo - OJY5q% ” 015 2'.], __‘S_ - 4);3 - b=z30 |
g

L _ et Cation Qu Cisaillement

Tm&,a = Ci% = 1)03 L‘._S_j_)_ = 2}32 t

b - Tmax : 3,52.103 - 2,04 hj/cm'z'
53 100. ¥ .13
3

=7 e’-» w..ma.tmu b\am.bbu.ba(cb Somt Unu.,llgu ;

Caleul de la poutre ‘Polnut

C'ut wme furddne de hawlior 25cm (eltle posride dome

’U-trmba.) ek de pauauw 30m |, Sovant c[o.f.pm,

i WMWM ek encaissank L

fhole s & b volii
e pera, Semi _gmwonbiuls dans L 3 vorles

Suppeclant be palin
q= Llot/mt 3
] E.S?
L E 3
} — s
%, gl




' 5 !SLS
(u: 1_5__5 . 15. 1,19 .10 . 0,063 {
% bt 2%00.30. 22,52 K= 33,2
B, t - o L &L Ao
% 3,2
&
Ao W _ 4309 = 3,47 cm
fofh  9%00.01963.22,5
On, fb\ﬂﬂdhﬂi LiT42( = LHS’. le
En ansu
— ft% :
Mw-. DJS Mo = 1)05- t["n
s = 0,911
_ 45 4,05 4o _
B P 6, Q¥4 "3 {k,_ 45,8
2%00. 30. 22,5
M,: 0-__‘;'-’ " JUYOO 4 071; = hf -0
K us,{
s
A ™M 40510 E T LR
6. eh 3800, 0,913(.22,5
On fmobw AT1Y - Lllb o™ )
\Verifications -
_ Gond:ibion de non domi &t

s s
A= L, Uem® S 0,69 bh B

€n
Q_Co-nd;tion de non pissuration .
2bd 2.30.%5
- 6
0. Khvo Wy _ AS.A6.40" QO3
¢ Ast0dy 12 {4 10.0,03

& 5> 6% - 3300 h«a/m"’

=il =

= 0,69.30. 22,5. 58 _ 0 66cm”

y4do

uy 636 kﬁ/wz

ouwc

=>&h'!aa,oluncz‘rmhi.&c\m cle ﬁ-&umtcm



3_ Verification des contraintes

=0
5 . foa A _ ot 4,51 . 0,670 " £-01%04
bh 36.22,5 K= 263
Ath  452.0,8906.20S

r - ) =,/
. B B892 60 n,ekalmz ¢ K137

K 16,3

b _ Vt'rigic:af:'.on au cisaillement
Tmax = gl - 37. 45 - 333 ¢ L6 413

3 4

L 2 f [ [ L
3
Bo. I . 2300 53 byl ULJ—J

- /g p—
oL ‘G'ho £ o\l:,: = ?L‘Jé é ia"/ =2 gl’ = @‘5_%/)6:
bo

ol =(L,.5_ &é) 59 < 20,12 lza/cmz S Bb - 5,7 halc.,l

lo Conbainle de cisadlement &t domc ve fiee

-

5. Espacc_mcnl’. des armatures

LL 4_03..@.’ = 22,5 1_03.5_’-1_:}_3)&16cm
( J ﬁ) ! ( / 5)3

té max{
OJ‘L 5 12,5 = LI,S cm

0,1 h

£ Pl | 13 . g 1e5 oo 4g,
Toeii 3,38.10°%

@z, orvmotins  Rams ves ales (icodfua) Mmktbpa.ci’eb de 15cm Sun buls

6 - Verification de la fleche
4 3,50 D
-F: q[ _ 3,7 107, 1,5 = 0,06 cm £ ‘P.._e_’.
3L ET 314 . 1,26.10°. 0,3, 025* 500
17

A__é-_g = 0,5.0»
00

ol =



C aleul des paliers

a _ pat;‘e.r mtermediaire

a
b } ._-_‘}.' = 015
111&:;1;1141{ b—;?.,Sm b
: : 4,95™ 2 L
a f &9 qot = 1,034,156 "= 1,61
; qb= 1,03. 2,51 = 6Ly
4 - Y
4 %,5" 4 qe’ 4,03 .42 5 10
3 2 El3 1,26 . 163
\alg Mxs | Mg Mﬂs M‘;]rm;n
10,6
0,053 0,0550|0,4435 |0,0045|0,0203 .
Aot T 1 1 1 : X
Codf may ih’ qal | ga® | qb' | gb | Gowes |
-5
Moment 12,610 | 0,038 | 0,433 | 0,029 0,131
% Momenk max en Daver = Mxs = 0,018 Tm
= 0,9733
. s ™M 15. 0,088 .40° . 00042 - {
ﬁi bk} 1100.401‘4’_‘)61 K— = 118
-— /
UJL} s F_“‘ = .?fl__g_o Z 0’ = A=zo
K. 2415
5
Nz M = 0103%' o - 0, 23 c,ml /m|
foth 1300 0,9113.44,6
¥ Moment max en appes = Mxos = 0,413 Em
- 5 ¢ € =0, 9690
o< 15 M _ 5. 0,433 10 - o,004C - {K 1 .
& bh*  agoo . 102 1ue” =
6. % oo, R L Nz
K fug
s
A - ,_M _ 0,133 . 10 o,u6 em® [ ml

0o & W ) Y00 . 0,363 14,6




_Verifications

{_ (ondition de noar Frqsi ke - avec 2-_5..? = !__.235 = 0,15

—_ 1T L
Amin = g eobh E_agsqus.m‘, 1y, _'i'l.oj?s =1,065cm. > A =06 cm
(en ui o :

On ad:p% dene BT40 - 3 92 em® [in] s fim em Tavee qulzm aﬁm
les porant. mfka.m;, de 20cm .
dams & Scus Aéiam,tﬁ.«u\, o d.i,brwm ce 4T ]m‘ %PQC“:’ de 15em .

§ _Verification de la {leche
ﬁ:- 0)16.40-1(_"\ < f: .£'_. = 1?'—- '-’ojzgcm-

5. Cisaiflement :
1 1,5
T=qi - oz B2 L 428 ky [ml

2.
b jor ¥ 1,6
) Y

b_ ‘PQ“U‘ dr(’tag_(_- .
/ . i ! ) ~

L Sea ‘wa.illc’ Cd:nt(qu.cmm.t au fﬂﬂwv m CANL ,ot elos ol ume'momi e Seani.

to@u. ;

wida



Calcul des planchers

I ntroduckion -
ﬂl,’makm(ﬁp‘gaﬂbnmb etamk il f\;a;d‘.,afacewbpmd..aﬂau&mo%x
dbffamd\uAmdoi&f.ﬂmo dbf\,%m 16em .
ac.,fmu. fh%d:ﬂomolu
-Quamtmx.g.bf. Uuﬂmrmfnfub. da&mﬂ:ﬂwm&s tolles £ anmogu

ﬂurﬂﬂm&wwaﬂ%excwﬂs e Cors Amx

Charjca ek 5urchor3¢;§ 2

~ Terrasse. : G:-0%4utimt .
—— ¢ OJ4 } By ci-;G,J_)J.G L-Oﬂslq- Eim?
=y o0 U]
—~ Ekage courant . G - 0,63 t/m?
=2 courant ) e o Q= 644,25 =04 blm?
S :Oj‘l?b— 1 ’ / f

ghf‘fﬂmoamdcngéthxdbgda?qumﬂ\thw coleds de ln,
UL nam, AL |

s difbountis dolles seromtc ﬁwﬂw far lo mithode de BARES .

celle _¢ Tant cpmatxtl_ duw mode OLd/Mv.u» de lo. dalie Suiramk les 1 Sens
amotu..a!u.mwmt@_ @%mo\mga&taﬂr&,d..ﬁmw duee &

—_—

vag(yuavtd;./[m(m M'wndamk,au, fetom arme p= 915
Celles -6 nows dowme. ouwssi dum Lo %&d\c que Qu momenls auanbei:emtwfi

St Bos. & Conic .



—Dalles - ¥ 3 &

dimmlc‘ns i?.xﬁii) a=3m } 5 Qo i g
¥ - = = J
L i vl i w b=5%m b
” .
Mys bRl q a_,,': OJIL‘,_ 4 1: 53‘,;6
Mxos I_‘st —*i 1 1
f \Jb, D—:'D."'m qb = Oﬁh.sjl = 32‘_;11
Myes
4
T r—* rn qa’ 0,314.5,1:~ LES
p —— = 5 = 0,
3 €h 1,26 . 16
Wbs | Mxs | Mxos Mus Mjas Mjars Mﬂ‘m’
m 0,006k 09,0047 0,0243(0,03%0(0,0449 |-0,0¥393 | 0,0846
E a.b 2
G0 muitiy %ﬁ qa’ [ gqa® | b | qb* Lt 1 qbt
Moment [0,0044} 0,253 | 1,333 | 0,840 |4 020 [.1,801 (1 921
Momenk de g&a'.cm max = Myve = 1,921 Tm [m] :
= £ = 090155
oo BH__ 549000 o o {7
Go bht 2300 . 10 % 1L¢)5L sk L
N G . Moo gy Ralen” £ &' = Al=o
K 39,1
5 1
AL M 1910 = 5,18 em™/m h=1u5
(ath  1805.0,90155. 14,5 .
Sk alow S5T12 - 5,65 C-m"/ml u:p.o.w:s de t-20em. bwlop 4

Of\ e& dﬂ.‘brm Olu‘:ur\.b &-‘— .?. Sf,q-_‘_-; C‘{_l\:\_._k_'._ a\%rm .th-O.UC‘- .

_Verifications
1_ la fléche -

—

‘p = 0,44 cm (Co.chfuf. fnh.eamc/f‘hode_ée. BHRE.S) "4 f=0,5+_q:, =05+ ‘_332:,_'\)

1. Contraintes

€ =090365
O . f0A  _ f00.565 . 0391 i .
b h _—"2'._‘ J K,=36,‘3
o *. “1![1'

15w



& - M 181 10°
AEh 5,65.0,90%65 .14 4

- G . 269 _ 155 kafom® & 0
K. 36,9 )

= 4602 hcaft’_mz Z &i

5 Conditjon de non Frqgi Led -

Amin = 0,69bh % 2.£. 0,69 .10% 1h,u.____5'%'°1"?5—_0)95cn" {4 A-565un?
Gin * L120

7R

b _ Condit;on de non fiseuration

S

u.)‘ = —...A._..- = 5i6€ = 0)01;6
4bd 2.100.1,6
= (4
P KR __u).;' : ,6.15.10 . 0,016 = 3003 ha/c,mz
¢ty l0wy 11 1410.00176

0‘2 > ﬁ—:i: éﬁéﬂ = 2%00 htalonl donc &1 non %mw\o.ton wt v-cl)u.i. ;4.,:_.

5 _ Cisaillement -

T = qf. =0%4.% - G1lo hra [m1

may

Gl} = Tmax :ﬂzL = h}gg h ICM‘L /‘V\I < 1,15 ﬁ‘_\;
bJE 02, 'zé_.ih,u i

Rcmarq&: gv;doﬂlu. S)Got¥bmmt0aﬂmﬁw:,SanSm'uﬂu;dc€aJ
Mfoxté_ OLLSQJJ: C{u‘glho{tfm.tc\(, Emmfw\,‘l{b u,tt}nﬁwaojt..
Tous pu_.wﬂwﬁa l:tamt ﬁapts : &5 Aaulbofe  Aeromk M’m{uw coms um toldliow

_ Calcul de lo poutre noyet

C.L\tha,b Aaremank (:: EOJTML— :

| =1,5
P"“Qw“"“ o q= 08 «13. L =1 36k/Mm
8

| EResEpsiEnS

(-3 S e
G _13mt Momul-t en Dvowver (Pcmi}{ Sem) _encos f)

= Me - 0,15 g %‘: 0,35. 1,36 . L5 °
]

v M:OJQOG ’C,m

=16 w



Enﬁ 7 L -
(u-ﬂ — = 18 0306.10° _ o 1131 &= 0,366
v i 1 =7
...?5@.2,0-.4%14 { = 215

/ v
& i i g‘?‘ 116 hﬁlf-mz £ 0 sA=0

AL M | gme. 10°

= 2,59 cm®
& eh T 4,866 16

Aernont C{r:%é}g‘;{&;.dgﬁ(‘ ?.T“-Q - 3 Ogcm en B\CLU-(L- ek LTtz - 2 26("‘ EMOTLTVM.

_Ve.r;f;c,qf; ans.

- CGondik 16:810n da non Franl kd -

A=3oteat 5 0001 bh =107 20 1,7 = 0,30 cm?

{_ Coe Contraintes -

N B .

- 857
w - fo0.A s S%.3,08 - 4069 = { O e
bk ™ L e - 1o o5
Yoo 1,7 K 0,0
o = M | asc 105 . 9383 kalem? £ 0%
Agh 2

301 6359310, 7
6\} /
b =

=g

.éﬁ?‘{ =. {19 ba/cmz < 0—?:/: 137 b\afunl

Jﬁ; G5

i - CondiEEOD de non fiosuration
A - 3of

w

p =8 -4 =+ 0,045
d 3417 ’
, 3
ﬁ - [_(_1; ' Wg- - 1,5.1}6.10 ) OJOL‘S - 5345 l?a/m
¢ 1+1ou3f 14 1+ 10.0,045

My o 2¥o0 bgfcm"’ = Ul h’la o demc fos Asque de «ﬁ‘)’smahlm :

5-la fleche

Y 3 = -
f. qt _ 1,36, 4,5 10 = 9,16 om 4{3:_’5:&5_0_:0,&»1
34 ET 314, 1,96 . $0.16.102 500 500
12

7 -




6- Cisa.lement -

Toax = b - 136.10°. 45 - 11t
2 / 2 ’
HL:L@U :3':;'_

Bb & Iﬁ: 3 —_—1400 = 6,13 ba fea™ ‘ ] emt

ba 0.1 143

{
G?mmr, 2 5{,‘: £ 0\'1._/:119 Z iﬁm/
@b='u_‘ﬁ’ R - (us-M9V59 - 1630 kalon® Gb = 6,79
o g})"-("ggs)f"’ g 7 ’
[t o2 @-)k -(1-03. 919 V14,3 < 10,6 cm
témm,{ ai 2,9 .
0,2 h 20l 16,3 < 2,86 cm

b 956 M3 13 o0 gy gy
17 oo
On dﬁbp«fmm f\m Cawbclatunt de 15 cooles Lsfw»cd; de 10em Sun Goulz oo

eonrauw» de b, ponctre. .

PM &,g‘.\(ﬂl_ TW!H.U(. ) e clu.,;Qa, d&.tufs fu.tu&h dl;mm;mjgc'n 1\1@.«()\.0\.

hena, Jemnolnlie’ &xﬁaﬂn‘,&mmt} Clut lecor done et lalles 10 et 11 .

= e& gOCQ.g. ma.c—aw'm.,&d Renoo M/MQWOQLM%L Cj: 1113t/mL f%o.&.. Cl\.h
SOMmc. C{L&oﬁ‘awdgb }ruwammﬁ& &tsu_}\dwvuata . &T@&d&bma%uwdc?ﬂt
et Cavnrw.e. dons Q_bo!\a.ua“ erammm .

—Pwvgu-f\fixmo&mdn_ga,Me.rmﬂu fa,clmTTn{a,QLdu '{“cam ukuaaﬂc
& celle dea clage comants | alovs s poxonk ﬁ»alﬂ.ﬂ.cf& (denti quement & (as lirmion.
— 4'\'011«\' 'pﬂb QMno.tuu de ’\M\gomummt des ouventiuns ,L.Q_n"ao.. def- OO»QU.LQ,/‘:»{I&L—
gv.c.[u.c, . hC;Mmmm.o Ao E_Cﬂls a;m:\oa-» on Mrﬂam G.,H'U\.oxim,t,\,mw,t, aa-gy_'_
(Ko d‘aqj,\,lpmdudam QAMM fuduﬂmm[mmgm& thm

de celles _co. .

»i8 a



Tablo.ourre.’cqp‘:tulot'.{: clonnant ¢ ie.rra} llage et l)aspau.mmt

des barres dons les differente panneaux de dalles |

type de ; 7 — -
dolle | Type diappui travde appP Ul
Sensa [Sens b @ M2 max | A caleules | N2 barresf A : ES?‘%E{ ME max | Aealiulce [Nbre barres| Agorrap | G6p2
B | (tm/m) | (mbimd| Cim)) | cmilmy] Cem) | Gomlm) [(emt/m) | (Iml) [emtim)) | (cm)
{,3¢4 } 2 gl 1,5 1,000 | §,#5 | 5T1L | 5,65 920 1,921 5,18 | 5T1L | 5,65 20
9 B——tF 1,0 0,988 | 2,60 |5T12 | 5,65 | 10 1,933 | 5,24 | 5T12 | 5,65 | 10
5,6t £ gl > 4,5 |0,533 | Hu3 |oTt | 2,0 15 | ou42 | 113 LTS | 2,01 15
Local : -
aghines ) —F4——F o5 |oss? | 1,62 |5T10 | 3,92 | 10 [{f,1f6 | 3,13 | §T10 | 3,92 20




N Eﬁwcmﬁ : du RDC :

Charge ’““’“““ﬂfi&hpfqno&m o

CLu.. Re . q: 0,55'5 t/m" ht—.—. 25em /
%qax}nxrxm de. .a!knmud.&b (dailt.

e Compng, o Jelimke ‘6&"@'& et

‘aa& Tow 6 guic Mous ameoniras
o ehloo cles Guilln Sl

¢S (maites t0x20) dont L, con -

|
ZIN
thaimte. namimade 02y = 5300 hafoﬁ" " %A &i
]

N\
~
0,69m |,
€n comidmant £a, Contomud cles Tuvmboux 0,50m
d!.da.{lo;
_.Mow@,i:, en Giamer
Me - {}lg' Me -~0%3. 0)5‘(,5. o_J_S_-L: 0}01?6 tm}ml A CL% = 0)0114'{'.01 [ml
) 3

~ Moment em G

Ma. - Odé' Mo = o_)01?6 .06 = o0 t'ﬂ"m‘
& l% - SV[ [n =3 dcm

(u: _1_5_‘“&_11 _ 15.001 107 _ 0,004t

0o bh* 3533 102 3,§% b = 100 cm

= 0 9?03 ﬁ/: @- = 3__._535 < ﬁ/ = AI:O
=2 { = K 156

K = 156

A: M - 001‘-{» "O . 0}1,1 le/ml

fa £h 353309708 31

~ 1
Amin < 0,63bh I - o069 10738, S8 . OJQQC.ML > A 2 01lcm
J 4
0¢ 5300

Sok dome um Betllis Sowds &5 (20x20) = 1,00¢m” [ml

r
_Ve ripicahons

_ Contra; Nntes -

o - looa . 100.1,00 0,263
bh 10233

w0



d

{E _ 0,8igE
K= LGh
B . M 0014.10° . Lot k(?/ml Z % = 3533

Reh 1,00.03186.3,1

R. & _ bor o R .3 by fem
5T Lkl |

2 _ Condibtan de pon fiseuration .

S A | —
. l,aw’;ﬁﬁ . | q\/‘ﬂ-‘a"-"’ 59 | yo3g LDIM.Z > 0% .3533
& ’ 5

5. Ci'_‘;a';giﬁ;mcw{-_ .
Tm':- Cijjfz = {":"5&3_ %_z.' = 1h63,3 Ea /’h' (L"j:l'\l-d’ ;31_7,.:_:':)

GB - E‘.’i’.‘f - 1he3,8 = 5,069 bj I(ml [ m] F Eo"b = 4,15 R
Zx% ’iOL. ?/8 3,3

Ggmﬁ pcutrelles : b B
dalles - 113 & 4 < P
b - 51m R I NN RE L
g n=134

ch Maemamt & fo podaclie (O(mfww: -0 lmz).
q 7-053\;;18‘. +gmt.kama¢)wmt C;- QQ, -Pmt“'”(' hn bo =15

+ Pa‘.db TMruu. de fa. poubu,llc. +Pa‘id¢ cles G is O

9= 9563.061 4 0,15.0,20.3,5+ 0,070.0,61 = 0,u67 t[ml

- MOMQnt Sun ti\majl_ . 2
1
Mt = 085 M, - 015 q gﬂ = 035, 0, ucf, S_Lil = 1,343 1m

§
_ o =01391%
1 5
(“’ - ..S Ml - 15 . 1J3u'6.10 - 0}.0‘112 =y {p_ :oj3ga1
6s bh 1f00. c21.13,42 ko o, 25

=odh 20191713, = 4,85 cm £ ho= Sem = fhxe neatic tombe dams
o tat . .

loSe chin e calloate done Comme wme, Seckion mm-awm bah .

il &



Ab = ‘2,010"\2_ ‘\qw\

g6 e R Al ] ]
£ @8 i]
A - ___P_I}; — i,5h3.105 - 2 IS om LL_J
GEh 1f00.13,4. 09301
Sak 3712 - 3,39 cm?
— Moment Sur appuis :
T
Mo = 0;6 Mo = 0,6.0467. 0L = 0947 tm
/ 8 4
Tl — s E- 0!3?3 G“
E‘;_bh’" 9%00 . 23,4. 15 =33, §
ﬁlz 6:‘} = 2700 £ ‘(-J‘_;} =, A’:O L—BL"
(3 33 %
<
A. R 4947 .10 . 1,61 cm® Sok LTIL = Ztbem?
0o & 1800.0,1973 .93, 4
—Verifications
la fldche €= 1,26 10° tlm®
;l‘-" - 125 :oJOQ? & 1,‘\_4} = 015 - 0085 (CCBF\ ank 54,1)
L 520 - fo M, 70
fa. U"-’“f“a"tm de Co 6{,}0&,_ tot Olone newsmsame -
_ IAY 1.5 .14LSy 20.45.10, 15.3,39.1,6
ge I As

= 15,22 em
bL.5 4 o.15 4 415.3,39

Te - moment &' wmetie de o Coclion Aumclia: \‘\omoatnr_
62 .5%

L
2.5, (ﬂﬁ) + 10‘-};"""+ 20 15 (5 u) 415339, 13,62

= L4619 em!

G.A L 333 gy 107 amec 0= 2031 |23/sz
bh 62 .13,y

Ar oG . 5 ave b2 %
f?o(.ﬂ,,s_‘zé)&;

=llm



T > . 12,35
1L (1,3 he)u
b 5,
(u, -~ ¥ 5 6 = 0 do
Yw s 4+ 300
T8 = 2% = VI6RF  Gm®
f;l\z("
Ik = _ L = 11,515 126 cm"
L 75;(“—
3: 0}35'3&)'171; =) (\’13 = Oﬁ's 1\430 = %369 tm
q =0}'~46¥ W A |V|r.] = OJ]LS ‘V\O‘o = 1)?31&3 "o
L
M
{BW l = OIEL" <m
tg Euig
Maq g2 1
'{ g B - 0 67 cm QP:{ + - = 9,96cm
L 10 E‘{.Igi ’ f ?“ :{c’ fao '
b3
1’2 o T - M%L“ = 0)5'5 Cm
foE; Lf;;
£ = 0,5 ‘.__P_'_, = 1,07- < I A!g = Ojge‘-"' :
1000 —

?_ Cond;hion cle non praﬂi ik
Amin = 0,008 bh < 107° 62. 134 - (52 em= £ A

5_ Condition de non g'ise,urql:}on

- A _ 319 - 007
1" "y = S
b 1.15.1)6
3 6
VRS | . ASe0T 0 907 g9 ha{cm > < Gen
¢ 1,10y 12 ¥
L _ Contraintes -
@ - 100A  _ 100.333 _ 4 213 =) {&z yILUE
®h 61 234 ’ R 'S0
. s oz
0;- = Mh - 1)5145. 'IO = ’.02’)— ba’(ml < G\a'
At 3,39.9,9242. 134
G'; % GJO& e 052 4 :ﬁ:'i'/

&l

51

-l



5. Cisai llemest;

LE q.% = oud. T - 130c,0 kg

G

T4 6, 1

3 &1 ;,:Iq 3.4

- —

T L
b' = L.)L; ba /Cm

0y < ho[ng lew™ & R =635 w Bb=3sl o« 403 Eﬂfcmz > G

¥ Armabures tanavers ales -

£, < Ax }"@E s 2,01. ?/‘2 £3,u. oo = '%S)(" <m
T T
to dat da < max (€4,%2)
S (S T M (1- 03 %2 < 18,07 cm
i 5,'3

On Tmmdm. %-Amﬂ.mbnt um to = 15éem .

G \e'es F;cat;m} cles aF_Puis :

¥ &Ppul intarmediaire

s‘ .
T, ﬂ 2 13146,7 " 1,05 . 1o Z_ o =)< V&'\g:f iouly lc.)
2
) 7 L3y
¥ APPu} de Tiyve
T=13ue, <« A® = 31 2800 clat eaifd

@ TM&WM des dalles G et 7 (Pﬂ: 1,5"’):1: la dalic 5 (?1:1,-5'“)
ik ek fonollels  far 3TI0 om Bavd £ 1TI0 n oppuis .

=
_|




Calcul dz ‘acrotere

4 ; ?:100 ha/m‘ On QA m'\a. Q&mﬁm Otunu_, c.u-n.ba&. €m O -
B Bue am niveas du /T\lawdu Tomonee .
§0c [ Qﬂ.‘\m A Oﬂ\cuslo Jﬂoﬁl— A& AScm
&
L b 4 b shauge P gt b fouiion leme. moia emercus

oML quet ﬂkm t de los consofe .
G uta.faidn o de Laorstin
G=-o5.03. 45 =03t/
b Seckion fo o SolLicitsd. et celle cle £ inadtnament .
L momenk de P /& Uonasbament < M= Pxh (P cl\m‘a'-?ondt:\&:)
Me_—. ojloo 244 0% = 0.096 tm|m)

gtLSCLEm , Qrres um momumb dfmmtm_.mct\.t Me fkum!‘&eminmnal.(; Aera ol e .
2‘- %qu.m&dm{mcu ;

eo = M = &9._9_.%. = SZCJ'I‘\ L_l_ = Sc.m =) _Gv\ﬁfz -2}6:'5; = 15? b"/(-ﬁll
N 0,3 L d

ht/g = 1_55 = L,Sem L @ o fo. Sedion wt Mﬁcllcmcnt Cpm‘)'«.imé_ _

'rr

Lota/htdu bt Mrb = Kbh?Y avwee K- %J-bjoz_“-"
Nl @ 15.13% + L¥00 3
Mrb = %.134.0,“5.0):5.15,5". 10" < 4,25 tm/ml

Mrb > Mg = pas d ‘armalicne de Com PAesdi o (P\,:O)
5. .
- Caled du m! it So [ous i tomcles ht_ﬂ
()t?g'-'- Nﬂa = N (!a* ._._CL) (e d:l,‘Su-

Ho < 03 (o‘sz_ 015 _0,018) =< 0,120 tm/ml
2 J

ﬂo{d = . 0120 .10 = 0,3% cm [m)
q'{;_ 0,8. 135 . L8o0

N « N . 023 _ 300 e 0,26 cm®/ml
& 4 J 2300 ’

[;,__15,5

ngm



Condition de non frqa'. litd

Ama - 063 bh - 069.105135. 5% 135 cmIml > A0 36
4 ) Y %o’ ?

PIEY

On d.bpm, do. 4T3 /ml u{\a.u:t de 16 em

—Condition de non Fissurat,on

0y = Yy \/% ﬁ = 2,;VM : 5)% = 3010 ba[cml > G—:a
1

.
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O A s e S R v ok RS m>
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-INERTIES EQUIVALENTES.

$ ctndidin  de I motion ol i equivaleafe | pomel pon wn adkifice oo
Caleud , damimcler,  fes Aefencls  ave ouvertives a oles wfancls Lineacves  pluon
Pon defention D ineitie  equivalinli "Te” ot egale @ Linedi i nefend
plin  Gui awmait  fa meme  fléihe  aw dommeb  que borefend  avee fols
douvelimes  soumis  d wne cluwa,_ bu;an«augajve_ poun. b decsme .

1. Refend plein

2.

o
E .
E".
q,

m :

x

|
y— 2T A T — — I.- el
L ] 42
i

x

Qcpo;\d. a une F;‘!. d’ouvb\.’(uh,e, (i

Lin'}eo«m

(€% 1) |

Hrumeaux ) et2)

ra

S50

Y

TIPITIPTITT T I 7T T IIT T TSI ITPTTTTTITTTTIITITTF T 7T 7T 77T
61 G
A R,
1
refend. Fichif equivalent : Te v LES |
I I '
to 3%c -
i h (I
] 1
i L .
1

(nendie  du bin leann
module de Houm} Lon%(tud,{nae da malodan comsbituant la drumeans
hoc{ul._ de young, ‘Emca,\'tud.ma.l C[u- mai,ua,'qu. Cnn-st'tuan {to L‘an_aux

y gt Qre  do tumeanx () & @)

mom enk Ataiu'c}.u de chacun des Bumeaun por '\a‘;rof[' aw cenbre de ?\nm{'t’ e

I
4 ]

— e —

14 Al

e ¥



|

Lo @eew ddelimwse entre les  centres  de amvde’, des 2 trumeaux
Q- é‘s‘tmé ?nria; a[‘-, Q'Ouv’&n}me

L, I . dnenbées da 2 tuumeaus

1. oebie flobale do vefend & wne Cile doaverfune I .T4412+9me

o - dt%u; CJL monoﬂi"-'hisrnt. d= w.2

7 -
oMo uJL- 3E€ ¢ 1 <

- E(I1+I.I.) .? ‘ Qa-g

nf't,'m.t\i-.'c %.(?a‘{nt‘., rou.n_, Le cas  cl'un voile b%cﬂé ?Mclto a"mh.g,u ’WfQH?«LEaIWA

eoncentrres ot .
I, - an .1
- 60 imc. "l"g +1
14 ) I

Zo 20n 3ont 30n?
h= Nambre de mvea

o c l‘.‘otﬂ».'c.ce-mt Jonnc: ro.n_ Q‘o&aw F,Bi de Llouvrna,, RPA

3. Refend a PL.LSi-?.U.Y‘S files  d'ouverdunes .
SUJ.'VQVJ'. & meﬂme,

F"u'nu'[». C*a.u, (y\c«:clemer\t on a :

7 . -Z
Ie__ Qn. 1L ok w-Z: € E ) Z E: (5
- " TV, £.9 21 a’
11 (EI;,} At
d= w.Z

Qem ar 3 we

POUU‘L Le uxgud Cien g;nmi-.:u e,(]\.muawgeﬂuu dg.. q_m\_:tu o Q. GOM\.'CL‘A,U» ‘a't‘np{.uen*

o wmure Ff,rf){r\o\im,lo,(ru (Ar(: 4313 , RPA 81) en tenant Qom‘::fe des lemitad

Congs w Q?Y{A :

L 3
SN [

La Q m t Lo a
- - £ ™0 (\3 3 37 °>
de

L 7 L3




CHLLUL

i erenc-}ﬁ Pl.ems

-

i/ YyER P IC2

0,2m
gee
1 -
} -
Va;‘es VA] -Vng-Vw Vz- V; V5 ‘VB Vq _Vg V42 V15 Vga-\(cs \/G.
€ (m) 6,50 Y, 20 %00 4 20 4,20 Lo %30 580
hy (Y o o) o) e] 0,80 o} o o
ha (m) 0 o o) o o, 8o o} o 0
hs (m) 0 o 0,26 o 0 0 0 0
hy@y| 0,80 1,00 160 o 0,80 1,60 0,70 0
I " 5997 | 1882 | 9029 | 1,235 3,351 | 4,456 | 10,060 | 3252
X (m) 3,60 4,48 4,50 4,10 1,4% 2 7 390 2,90
: ¢
- Lonrﬂitu Jdinalement > ..H..__"‘ YONS~ g
? F Qa?an de  amee A ile dlouv%“"um
& ¢4 U 2 )
& T 4 *
h{ lh,
A 2722 MR/ 7,
& dc .
T ki L
—4 —t
0,20 01.20
— o
Xc



B ]
Voiles Vay Ny . Va, - Vb, Ve, Veq Ve Ve Va4
hy (m) o ) 0 o) 0,30 0,30 o
hy(m) | %60 o} ) 0 0 0,30 0,40
hs(m) o .o 0 0 o 0,60 0
hy (m) 160 o) 0,50 A,60 0,60 0,60 1,60
8 m 120 40 {,50 2,50 2,490 3,10 450
N, MY 0,5 0,28 0,50 0,50 0,54 0,70 0,98
11 (m") 0,064 0,046 0,26 0,26 0,295 0,588 1,86
Uy (m) 3,60 2,40 4,30 230 0,80 0,60 0,10
ﬁz(m‘) 4,04 0,48 0,56 0,18 0,28 0,44 0,%6
I,m") | 4,419 0,23 0,294 0,412 0,015 0,008 0,013
2a ) 0,80 0, 8o 6,80 0,80 0,%0 6,40 0,70
)| #4009 240 3588 | 3,634 2,559 | 8,527 | 3,649
m) 1,453 | o47F | 0,895 | 4 406 o,4%0 | 0,683 | 4442
I 933 1,565 3,585 | 4,689 1,510 | 4,321 | 041
L(m¥) | 0,010 0,010 0,010 0,010 0,010 0,430 | 0,203
ol 2375 Ho,73 34,89 30,83 | 48 4T | 423,¥% | 110,97
Yo 0,61 0,62 0,62 0,62 0,63 0,65 0,65
Lo (w9 4,969 1,557 3,522 | 4,593 1,502 | 2,229 | 6057
X, ()| 2,92 2,41 3,04 346 1,95 2,19 3,44 .

3. ’Rerencl o 2 Fles djouvm‘|‘une£-

ot Lot 4,00 . 1,1 , Aoo
¥

Pl existe 4 vyoile - Va, : il ) i ,
w2 A V//////Z@ I.f 8
'_.ﬂ. 2 a. 14 --.’-1 | T & nobvwa A— F) ¥ _'-|L
- = M T —q= 5P ol 4 2, 8
‘ﬂz= 0,20 m' I2- 0,01F m" iy LB | ~
Nz~ 051 mt |13= 0,037 m" fc1 = 3,45m i %6 = 2,88 P

T- 210+ 20 Gh,‘ﬂGz = 0,06+ 0,14 1(2,53)1+ 0,1 x(1,28)1+ 0,520 «(117) L 1,99 "

[z 023 m oL = 516,24 Yo = 0,65 Te - 1,989m"

. - :
|+ 4 = O,o46m -DU“



CEMTRES DE MASSE ET DE TORSICN

1. CQLOLL c;u. -F&du. d'r. masse ._

En Suﬁmscmi‘ fie B wmaises sonk contentress oau miveaw, di ]D]qnc]ners on cofeul pon
C'J’\AJTue. e.f,emeni de la _A'thmc,tme, , Son rotcl,s propre Mi of son centre de g’mvi*e' X
por rqrym%. & g 0\’1'31"\?., Q)‘L%'t.th,a,cre, 5 ed on Ae,tenm‘me, [& ce"-},re de masse ; ,%

resullaly sol !fonne’u a la &\.u.“!e des L:Jaleaux C[Orman~¥ le rm'ob P’ro})n des e.lemqnh M,
2. CmLcu.L due ®mive de lrofh'on

Le c:n!-ug &:g -‘uﬂ,’-ah de Voilu eof cle*p(ni PQJ»'-

_ ~%E,gn z I; HC

. p 21 d %T - 2. Lk

I, = coede uivalete du veile <

Moty = peitien du ceibe de grandd du veile pon napport awx axe x-x 5 4oy
Dans e semn emaa-u.-mﬂ Lo wotls  de mite edimenk soit clisposed e fagon
Mmdnqua dene o awna Yr=o di vreullah wat downe dile tableaw swivant

Voiles 5 (" F % (m) _Ii X ("“\5)

Vs | %112 16,01 |144, 43

Ves | o060 | 16,30 | 163,978

Ve, 3,522 8,44 23 426

Ve, | 4,593 8,8¢ | 40,694

Ve 4,324 14,69 34,110 s S Fpn _ 659 M som

Ve 1,502 | 14,45 21, 04 2T W

Ve 3252 | €80 |44,11¢ s fa toordonnees du centre

Ve, 1,989 142 5649 Vaq ke tforsion fond

Vag | 7169 832 | 113292 | Vo, [ = M3om i
Vaz | 1,551 | 44,21 | 28,040 | Voa 14r=0 l
Vas | 13989 | 1892 Ts,264 | Vos |

—.

Z .' 58,42 | €59,00

=31 @



I;{@-nti;’m}fon des dalle of Vof185 D c

oD

i

W W T
-
I

>
o
S
- I § - Ya
0 3
= = o
Ve L i \ |~
T

\
- — ‘.D

S —
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\\\
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Vy
Vs —e K
T

T
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Centre de masse : R.D.C

Elements pfi:gf“ Voiles E lements "!ori‘lhon{.q.u.X: Dalles (3:0,5 Hﬁ
MW w‘:-.-’“ B .-M; x; (bm) M) i (m) | Mixg ()
% ?r,‘?"f-_“:____qfc% 0,94 | Ve Dy | 15,86 2,80 | 44,41 D;
Ve 7, & 540 41,04 Vi Dy 1,35 4,65 6,18 D;‘
Ns | #& | fo8 | 11988 | vg D2 | 884 8,20 2,49 | 1.
Vo | T t6,2¢ | 123,12 | Vs Dy | 3,90 8,20 31,98 |l
Vs | 945 | 160 | 20442 | Vi Dy | 1586 | 1360 us,?or D
Vi tiw | 1300 | 144,40 Dy 3,9 13,60 53,04 DZJ
Vie| 67 w5 | 152,00 a | 158 | 1900 | 301,34 | DS
Vis | 7,80 ‘: 10,90 | 8513 Dy | 1435 1715 | 23,15 | D¢
Vie] dos | q530 | 4590 ps| 1325 | 1080 | 143,70 |D;
Vis| L% | 1430 | 3432 Dy| 225 | 1%15 | 3859 |pi
V;: ?,80“’ 5 40 42,12 YPj De 6,89 8,20 56,50 Di
Ve 18 | 1080 | 8414 |y, Det| 499 465 9,25 | S
Vo 18}‘““;“”5, 50 1031 | Vp Dy | 413 1,75 | 48,53
vl 187 | 46,2 30,37 \@8 Dg | 275 14,45 | 39%¢
Ve | 2645 | 10,73 280,59 | Ve Dg | 866 1765 | 152,85
W) 237 | Fer | 1636 || - Dro| tot 1550 | 16,12
Ve | 543 14,38 78,08 Dy 0,80 1575 12,60
Ve | 467 14,10 | 65 85
N Vo | 585 2 0 15 80
ZM; ZMix
o

Xy = :?:Mi.n - 44361, 82’_ 10,59 m Voiles 268,80 ’Z;fbffﬁl'
EMC T 468 78

Dalls | 799,98 | 4261, 50

2 | 46878 |4962,82

| Tm= 40,59rj
- - Wepe = 168,78 ¢
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1

A4

L aentirvwe oo

-3




EC ~

Centre de masse - Etage Courant
Elements. verticaux Elements gﬂmri:h@nJLoLu_,(
Voiles Dalles  (g- 0,63 t/m?)
M@ | oxipm | Mixg b Mi®) | xiem | Mixe(tm)
Vi| 945 0,4 0,94 | Ve Dy | 2064 | 280 57,79 | D!
Ve 1.¢0 540 41,04 | N7 Dy 1,42 4,65 659 |}
Vs| 4140 | fo,80 | 11988 | Vs Dp | 167 820 137,00 - | bS
Vo | Yo | 1620 | 12312 | \g Dy | 2555 | 360 | 34452 |p?
Vs| 945 | 6o | 20412 | Ve Dy | 2064 | 1900 | 392,14 | D!
V| 800 | 7900 | 152,00 Dy | 142 1915 | 243 | b
V| €15 16,30 | 100,25 Ds | 1937 11,80 | 228,60 Do
Vis| %37 10,90 | 140,03 D¢ | 11,52 7,25 84¢7 D:
Vie] 300 | 1530 45,90 Dt 5,20 11,75 61,07
Nis| 4% 14,30 34,32 Ds 3,50 14,75 20,52
Ve | 2365 t0,#3 | 25376 | Va Dg | 866 17,65 152, 89
Vo | 19,94 | ‘4% | 148,95 | Va Dio| 137 15,50 20,31
Ve | 5,43 14,38 | 18,08 Dul|l 107 1575 1588
Ve | 4,67 14,10 | 65,85
Ve 5 85 2,70 15,80
ZM; 2 Mix¢
Voiles 220,45 | 2415 86 . > Mix . 5213, 75
Dalles | 25422 | 285789 ZM; 474,67
2 | 47468 | 527345
Ty= 14,11 m
W, = 474,67 t

.



Centre de macse :  [errasse

_ﬂemm%ﬁ vertscaux Elements har;@ntq ux
Voites et Ac rolreres D ‘3”85‘ (ﬁ' =088 f/mz)
Mi ) 2 @) Min(bm MU®) | o @) | Mixd (bm)
LA} 1% £95 | 3,43 |44, Dy | 2886 2 80 80,87 | D:
25| 136 | 1980 | 3485 |2 Dy | 198 | 465 | 922 D!
2As| 3,46 i T40 | 2338 Do | 2336 8,20 191,59 | D!
dAyf 3,16 1280 | ~o,45 D, 35,?3 13,60 | 48597 | Db
3| 280 | o a Dy | 2886 | 1900 | 5¢8 37 DZ_
1hg| o eé L 390 1,65 Dy | 498 17.45 34,00 De
dAg| 4,42 -: 10,9 12,21 Dg| 27014 14, 80 31967 | D.
dAp| 068 ' 1475 | 1107 D¢ | 16,11 %35 18,40 | D
Ay 480 | 218 | €104 Dy | 2571 13,6 349,68
a2 1115 13, 88 Dg | 8¢ 17,65 | 15989
LAz 1,12 3,90 k3% Dyo| <46 15,5 38,08
2V, | 22045 4096 | 291586 Dyl 107 15,75 1588
= &

= Mt: Z M x

\fm'l!s + Acrt 122, 06 'f‘f.ZZ, 65

%, - M _ 5554, 85
Dalles | 365 78 | 415259 ZM; Y8% 85

x, - 11,3%7

2 | 487,85 | 5554, 85

«34a



EXCenfr'i._f:L-E,tf,' dans  chaque

= Niveau
Niveﬂ‘l . Té“ﬁse E“'ﬂae Cczul’ant R.D.c
Ty mf 30 1,30 44,30

Xy (m)f 44,39 41,11 10,59
Ex-x;-x,| -099 0,18 0,71

o P&u ﬂ?‘.dhcte, excentricilé  se brouve au niveaw du RDC E:“: 0,%1 m

L! excentecle acci dentelle  Frxee
O/Immée_ (ﬁ{mm&'{an dw batiment

EACC.
x = §953¢13, 9 = 4195m

Con c,tusion -

] | .
C?AE leuenjrr{ou{ef acc:'c!en'}e”t’_

FQ)\_ Lt_ R-P-A 81 Ebt Cle. SZ cj.e_ QQ FEL&A

<

= EAC = 1,495“‘\

C}_u.( cloijr—e!w, Frfse. dant les Co\_l.t‘,uu[/s

- DD



LAHLLUL DE LA  Pe~i0DE DU ModDt  FONLAMENI[ AL

C Hoix D LA METHoDE DE CcALCUL

po*“ le LY de:f‘e_ mathe mati que choisi comme etant : I ¥
une comsole 4 macses  Concentrees , J ‘3 'aa comme Mn
ma oMt J& caLcsu(. une methode ex o.cfe, et une me”no("e Mn-y

wche;‘ =
QIPP e "

do methode exacle a pown tneonvenient  de  mecew fer

un volums de caled tre (m?or{'ant- g qfuu menes o la

My
main , tont  dres tontas
. M3
En owkre , e Toek  calel de g+yu¢_}ure les ingcniw "
2
Font aﬂnl, i@ un grand viombre cl'aﬂprox:'ma%bm "
la methode ecacle domnent do vewltads  Hves onchu de

Cey, dr_ g‘a md'hocia flﬂ)roc}m’u ; Ce OTW.( nouws Qme;rc a

Chovsir  ume wethode NPPN&';‘ , et parmi  ces methodes celle do RAYLELIGH
Lu \'hf.l"nocl% aF}amcHe,u Q(,Y‘V‘EV'IJF a c‘eiehmine)p !-o. Ferm'oJa clumOCJ?- {\Unold‘me”;"g
d?. Qa atvu,,,cjuﬂ,e , ang cr,u,L le mode de \n"o\ro.t'on Yts‘:e_cL(F

Pbun, nolve  ean Vious CJu”oM exud{cr mlemen+ {f— 1% mode (h‘iodf. {Onciomew!a‘f_'

HYPOTHESES DE CALCUL

Nous %‘:Fosemm dans notve ebtude Chare Pe  qeul clcgml de Lbents de

dﬂaﬂwe maste  eal ume -I“rans[qh'on dant (o du‘rec}c‘on Ce v(‘oml’-‘ow
Now ne éiendrom Gomfc. alors que do  deformalions en Nf.xfon Plam.
Now admeberons or,..';J n‘maa pos de rotahon autoun oe l'oxe verbicod du

§\r*emc, , et done pous d' oscillakions  coupleas

“ 36 m



Cefte miflads . ab basee sun, Do prencipe de la comservation o Qreneh?{e_ y Ll
ut chine, dﬁb&m& Cf.u.' O x s‘n.z&temea %nk&unb\& , e diF . R on Ou:{'mel: Fue
les {reﬁmmz‘: Sedk ng:a&‘ra},[u ok s l'[mﬁ,(un.cc, de Q’amﬂd{ﬂfmen'i sun les
oalews gy, gmm Faglma eot nca,[,'acoﬂ;& ' el methode ru.J.—ebu. a.fr&ca,Ut
F‘Wh- «gﬁ &ﬁu‘f de Sbmc.buw '\.eaagu :

do |

. EX}'IE:*;___E_L;& WETHODE

. Oﬁt wnm\re.;l\‘on da Uenv\?e PM un ?}t‘nﬂ, JC(A-(L.C}L&L veout
EM = E‘S‘ﬂ Ee_@') e Ef@).- ene)lgq'e fo‘llfnf[ic//c .

—————e s

Eet) e gre emeligue .

g\" Ln i?;hw. &&u'”an‘l’ f.!uuj-'. deo mouwemerfta (iflf)m ge. mode FOnCJGM&J/‘a.ﬁ

alors  takn  le moses  dao de emss auront o meme Maﬁm.

Do le ean d'un qqrgm oren |lant o,amt Plariewrs o’(,?u; de bbety , fe
mAMe Wi guront  di e,ﬁygam 5,6)

o 2 Enoigres A erivend, .

b Z
Ee = X 3 w0
& = 3 %WL SC) J

E/o = 2—1 ‘%. ?WL' S @)

LO"A?N- E-f wt max  , Ee oF waulle ;o Lmafm Ee 6o max , Ec &F nulle

| N
d €t = o+ EP'M' = €™ 40 = Conslaule .
G\:L. L?\'Cn, E LT _ EC’HQ!
n " n 2
= i ¥ we €.
” LE‘,%'W“SL'EILU?;‘L
d'm& ﬂa U"lﬂuux. dt_ QAJ Puha.tnn 'ﬁvnclaﬂ"EnFa-Qb Sf,{on RAYLEIGH
2 v\
Wy o = 2 Wi &
' ¢ > Wi st
.
i’l rf/u&olc Situ\ifa s T-_-, _-Z_IT_ =t T: 1-"'\ /2:..&8,—
Wy, 4

fo - O]t?!at‘\tmenk, Ja,ﬂ,«oru., o WL
N dhy vadas dea daTiac:menfa uni vt sk donnes oo L Gjuf(a&cuf- DEF@RHAWUf

]

S



R
f’ﬁff'_,_:{i “’qu il o™ kv, 07 k'i/c e arce Ko kW
! _svm 09,0089 0,0%43 0,00 42
___f_____ﬁ_’iffﬂ 0,639 0,379 0,303
E BT 4,359 0, 990 2 065
‘ 1"
4 1,839 14,738 1,822 €,935
. 10
S | s95e 35,468 2,827 16, 836
3
| S | e €9, 647 3 961 33,060
-_.i._____ff’jq“' 119 507 5,189 56,7.2¢
. 5
~__;ei,, éso 186, 309 6,479 88, 435
,___"_’_____;_ff_,_a‘a? 270,519 7,807 128,407 )
| 10 | Mgy 3¥1, 978 9,155 1%,56# 3
,__11_",___“_":?:_’4"‘ t190,23¢ 10,802 239 162 :
1
2 '8, 455 ¥50,560 8

% fou dmmives ol

4

"[Ez aw X 160,56.10 " )'_ _ 0,519 A
Va8 x 3%8. 104 x €01 49,4s55.10%
190,56 10" " |
—{;= JT[ % [] . 0 = 0’526 A .
V 9,8x378.10%x 58,42 43,455,509 IS

i n 1

da 3 rmmcim Sonl P fuss (oumhcruu eX ruoa'm ot cll  Cotudee pia
ﬁ‘i methode em F’\éﬁlu.v.

« 38w



Ftude au vent

T Intraduction -
On admt gue b went o wme direction d'tnsombrte mogennc hu'%antaﬂe_ , mas qu’
Wm,an'wqu&acj. |
pous e Lachin c vent. Sun. ume. sl on cistimpes. dlume it Lo
hradfiiskiaqus du voats qui cbfundlonts cles M%im ,du i, de leffet e masque el
ok 9 cnsncnts deco fike ume frusion clynamicu. ek daubie past {os cliouoci s
de la i ¢fiom LmHmt dea dimemnioms Wafafu ) Sa. frovi tion dems Q’u,pau.) .
{ ackim disusemtle din vomt Sowfffant dant une diachion donnce. un wme Consbucelion
ot lo résadbomts. taeémétuqux de towlie s acums domk on cla. -
o oo de tiaimel. T . achiin hoinntale dams b direchion du vemt: .
o, foroe de. dirime L . ackin purpndicadaive & T clams &wh%mu.
~fo o e portance U fore asumclunte ( diseclion verts all) finockuincimt o Snsle

vement oW um Avmveosememl .

L. Sens traneversal -
gq/ﬁnu. e Biaimel éﬁwt&,i\hinnpa&tomﬂ- T=C.p.8.q.De
¥ Ci: (oefficiant de trainde -

Ce = Cta X, avee Cto = 4,3 mem_ de |y oeh o baae erﬁa%ona,& &’zauﬂa.&;\
ﬁ.,,(.’ai.:amz ¢t Yo wt donné foa ke tolbaw R 10 (NVES)

CQroc,tz.'rietaquca du batiment
houbiun,  H = 31,30 m

- %Aand.% a = 13,90 m

- bl ol b - 91,90m

Ao = b oL 323 1,35 => |To :T[
o 13,9
Ct' = 1}'5"5 =Yy Ct = 1.}3

ai9a



# B Tetficient de majoration dynamique : fb S0 (1:'%8) i
- el de Afimse donnd on [ de b fiock T d mock {pndlamental doscllla

foa  (RW.3)
& - mﬁ-u}mt ce. Matm ddtmine 4 cnwmlu-. niveas. tm gf C\LH(MbPUnO‘A/wt (R@.!
_0. . Caw d‘_{'mdq,.\t Clu.%ru. de Gonsbuchim .
oo um bobinock & oo A'halibalinn £ o 30w L H 6O
&= 07, 0,01 (H_30) =~ [O=0723
~Cobed de O -
Niveau| @ 1 g 3 b4 5 6 ¥ 8 q 10 | Terr
Him| 4,5 | &5 | #5 | 10,5135 | 16,5| 19,5 | 22,5 | 15,5 (18,5 | 31,5 | 32,
& |0,260{0,360|0,260/0,369 | 0,357(0,350| 0,345|0,3u2]0,333 0,551 10,328 10,37

Gt de Br ¢ onbuvenment fior vl ( Anncke U - NV 65)
Tr =001 H\/ W - 0,428 = | =039 (RM.3.NVeS)
Nb Vb+H

- Caleul dle fnetm‘w)

Niv 0 1 2 3 L 5 6 ¥ 3 9 10 | Ters

B |0,325|0,325 (0,325 |0,82L (0,824 (0,822 {0,820 0,319 0,818 |0,316 | 0,815 | 0,81

* Coefficient de dimension s - %—_t cle b {«Qu.s cdwndx. di munsien oﬂﬁo& . emk
L = = l?)J QG0 m

afis n tinpotatiin (diaTammc. RO.2) on buue [§=079

* Prv.as'.on du vent q : = \(g..Km.qn
_ Effet de site -
- Bejaia elant damie on k{‘b:cm T Site exposd =3 | Koz 1,3

_ Effet de masque :
Nows cont) dernons qmnet\bﬂfﬂknnmt nul hor masqué har ume autre onsthunclion
Km =1
% Precsion dynamique g, : aTth & o hauliun W au dleorsus duSk (cam.u)

Qéa:cm s
= 313m } 7

qHN = 95 "lta{m:’ L tht = %}Saﬁim 2 1&6}5 b\’a/




+ lorgawr divmeitve amaple -

C ‘lbt fo, Muﬁn ml’ﬁw de &J..« gw\.gau. Cona) Cw)ui de f’a, onstru clion =7 C_l'ig’.:g)

Niveas © B P E {3 4 5 6 ¥ 3 9 10 | Terr
H(m) | %5 | w5 [£5 [10,5 | 13,5 | 16,5 | 19,5 |21L,5 | 25,5 |28,5 |31,5 |32,3
& |o,360(0,3%0| 0,388 0,359 0,357 |0,350 [0, 34,5 [0,342 |0,338| 0,331 0,328 | 0,326
A EEE 1 1 { 1 1 1 [ 1| 1
U | 55 |61 (666 | 1 |#5,5 (79,4 | 85 |86 [89 |92 [94s5| 95

| T (danjal) 1176, %|1615,4914540,73 [{647, 54(1751,96 | 1812, 1¢{1915,99|1935, 61/2065, 21134, Wi 2192,35 | 2200, 45

Hzo — T=1219,26 dan|m)
1:\" _S_f._ll?ﬁ_t_ﬂﬂ(}ithdln(}!

Ab = B _ 3,% - 1_,l|8 = | fo=1
b 11,8 .
* CI: = 1)3' 1 e 115 4
Ty - o0l. 313\ [ 31,3 - 0,401 - |%, =0,3
\ﬁ-g}-?l 5135-{- 13)9 -
5 ¥ Larqeur du maitre Couple. - d= 11,50 m
Niveau| 0 | 14 4 3 L 5 6 7 3 9 10 [Terr

R(m) | 1,5 | 4,5 | ¥,5 [10,5 | 13,5 | 16,5 | 19,5 |22,5|25,5 |28,5 | 31,5 | 32,3
& 10,360 0,50 |0,360 | 0,559 | 0,357| 0,350 | 0,345 | 0,342 [0,338 | 0,331 | 0,328 | 0,526
Qn 55 | 61 (66, | FY | P55 |79 | B3 |86 |89 | 9L [9us5 |95
T(anm){1182,92[1311,07 [1423,94 |1526,01|1622,73(1706,55/1733,92|130L%,u019,12,88]197%,36 | 2031,09| 2011, T4

Heo — T =1128,84 don|m)
~Vent Ogisscmt transversalement

g’— dia%)-amrnt. hs.lwbtmtamt 01.&. 60\(.1.5 de thoumer. bur toule ﬁa,‘E.auim, e -&akmont» M
EE* dti‘,omp,y_’, tm Qa,gomu. de 1 dia‘aﬂammw Simplcb .

HT My H 4

b
2704, 45 1217, 26
I — ) 4
— —7

987,19

i
o+

I

1211 16
4] -




|

H(m) Vent transversal

3 ' |

30 4

-4

10

T=£(w)

1000 ¥ i LI r y ' -
1500 2000

H(,T Vent long tudinal
_J
20 |
20
| i
d
\d-
8
10 2
T (o ()
1000 1500 ¥  — T T 23016 iy

WP



\

< E fforfs;_*g.ﬂﬁ%. amssant @
Hn

L

I

WL W, 997,19. % < (117,26 4 9!1,19)31,5 - 55,2 t
Wi B egpg. nt (12072, 98719

3 i 3

Mu

i

) 32,37 - 97329 tm

_ Efforts exbrgony -

Htx = f};IS Hew. = gg} ¥O £
M(:

I

]

LIS Mx = 1912 tm

]

Vent Qgiseant ianf)itudinolt_mcnl: :
H A

H
3 t
wass, 112%,38

913,46

/

‘ ¥ X .
118,38 )

Hn < (nn,ss . Qfé_igf) 31,3 = 51,0 t
1

M __(pﬁz%,%‘é* 313,146) 32,3% 2 906,28 tm
2 3 ’

=7 HC: = 39)60 T-'

=5 MCK et 15 ?6 t-m
Dtermination de Veffort de derive L -

lo. fre de diniue framd. en Goni dlration Lachin des tourbillons de KARMAN qui fnovo-
Quent dos vibratues dams lo diwclion fuapen dicwlaine au vont s vibratims, cpparas-
Somk notomment. o de faiblis il [ & 25 km 5)

a.s M dams fie 3 Sems él'amt hﬁspwtémmmt TL=0Lols e& Te =028 s

$i T déigne o phiode. cls tauabillows  alovs o aua, Adsonnanie brsgue T = T
SO\t VCF = d'

avec d: chauw die moibe CD'U-ML
ST S . nba de Shoual Com nia wtwe 0,25 ¢£ 0,35
(WWSMM& \:abc.(;o.»u’t.) .
— Sens bransversal
Ver = 13,3 - 233,36 mls > 15 mls
0,25 .0,42%

w43



_ Sens, -Eira-:g;,r:a cingl .

Vee = _Wk S 7,6 mls  » B mls
015 .0ual

L et dene e de Agcwm, wn el o b rdonnana avmei Que b wlel o lo

/

dereee. .

- Ddtermination de la portarce U - U= Cu.S.q.Su.

Q) Gocfficent de portonce Cu :  Co- C-Ce

ot & Cﬂcgt de. Qu.\fmn'.m imt;m'.c.ue Sun Pa, tmasse .
cdhbtm-c-hha ﬁﬂun:t

} o> G=oe(18-138)=06(13_13.1) = C=-03
w <5

on LE ,rmu. d=zo0 } Ce = _0,5 (abaqur. RTD.G)

GG G . 0,3.(-0,5) = Cu=0%8

% Coe.“i(i(nt de dimension & :

froun @ =12390m
} =

§. 0179

& J

H=31,30m

¥ Pression duvent q
powe  H= 313 m =y q, = 95 dan [l
q=Kk.q, =1395 = 113,5 dan [ml

x Surface dela terrasse -

S 458,57 m?
Q'e%mt de fottame U < G 8.q.Su =08.0,79. 1235 458,50 = 35,73

_ Soug vent exbreme

Uex = $,25 4 = 1,#5.35,719 = 61,65t .
o b poide tolal du Labiment avide ab 6 =561Lt ) Ce qui beat due qu
fratiquement Uex ot vﬁﬂlﬂwﬂr& dovont Lo fuds 6. for comsequent
leﬁéaﬁ? de hodame me Sonn has fwis en Comple .

mé"‘; e




46 nows naste. dame @ s o Consl dewn Wni Quem ent ﬂfcggwt de baiméee Te
‘-bp.wi. beros ‘ii!mvmr: d{.:\mbum b.ﬂ;&o.wdomcwb ZA L&ﬁc"\b& CICLQQM Miveaw, .

Vent transversal [ Vent longitudinal
He (t) Me(Em) | He () | Me dm) [Niveau H(m)
o 0 ¢ o 32,3
239 1,05 1,12 0, 97 31,5
11,38 13,69 | 10,5y 11,95 2%,5
20,36 | 75,08 18,3 | ¥o,29 25,5
£9,34 | 151,60 | ¥,10 [ 1ue,00 | 21,5
33,32 | 1e§)%5 35,51 149,07 19,5
47,30 | 109,65 43,85 | 319,50 fe,s
§6,29 | 579,98 | S1,45 | 537%,129 13,5
65,1% | ¥#9,%5 | 60,4F | FLL,u5 10,5
Fu,15 | 100916 | 63,19 | 934,97 ¥},5
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M‘_’fﬁ 9,25 | 2797 | 22,89 | 23,63 | 34,21 | 24,38
Ad (em) Hhr20| 10ma16 | 29HA20 [ 18HA 20 [16HA16 | 26HAZ0 | 141A16
Mﬁﬁfjo 64 HA 10| 66 HA0 | 32HA0 |48 HA 10 | 36HA 10 [ 24HA 10
I " Nerificakon du  contrain f
q__f_’___h_ffiﬂ__s.:os 4510 | 4,27.10% | =351.00" | 172.10° 1 417 105 |64, 15.10°
____i_____'_—’f_,j_ﬁ_.io? "‘10_,1!5./0c —?,o‘r’.fof -8 32.IO:F -3,52..'0? —5,’]2‘10? -5 39./0;
4+ Cm 48045 | 185,25 | 56,50 463,33 | 311,16 | 69953 | 321,62
_ﬂ‘ﬁs.m’ $9.48-10° | 1,95.10% | £,46.10% | 1,15.10% [1,26.107 | 1,45. 107
0, 44 0,75 0,40 | 0,6% c,16 p, 52
59 84 15?,#9 68,90 | €59 €6, 54 116,0
co3%¢ | 11#9,50 | 63343 | 39¢ 91 | 531,44 1274, g
1550,66 | 331,13 | 1117,36 | 3749 55 | S 3 AT 2559 61




N?;a@i_éii Niveaw 6 -
-__—____“"rl. =)
TR- de [, Vg Ne, Vs V14 Viz Ve,
G 283 | 150,95 | 40959 185,05 141,26 | fo0,63 | 13,06 | 123 3¢
M - 5730 303959 553 97 | 1580,96 646,76 | 48746 | 25972 | 741 3¢
T ‘ 34 25 68,76 | 36,64 104,55 F493 56,48 30,10 |85 88
€ 13,69 | 860,97 | 6%1,86 | 106792 572,52 | 605,5 | 44%3¢ | V59 22
We s | ospe | SPc | crc S.Pc st S.Pc S.Pec 3.Pc
Mé ()| 290,50 § 359 ¢ | 156,49 | 2050,2¢ | [1092,3 [Foo, 78 | 394,72 | 1054,2
8 5,0837 | o, 0361 0,0945 | 0,084% 0,0963 | 0,044y | 00492 | 00436
€ 8802 § 5,8316 | 0,8771 0,9824 0,9088 | 06,9111 | 0, 9067 01941¥"
k 24,1 11,2 1571 . 115 39,% 1,2 38,¢ 4,6 |
Alemt) | 54,37 | 40,39 | 3345 | 43,95 16,45 | 15,32 | 13,50 | 1844
b (em) | 257,44 273,14 | 228,94 | 342,0f 357 4y | 279,14 | 285,94 | 342,08
Amin ('} § 35,47 | 2701 92,89 | 34,21 3571 | 2497 | 42,819 5‘%«’—4 |
Achoise 16 HA20 | #4HA20 | 12HA20 | 16HA 20 | | 12HA20 | toHA20 | BHAZO |A1HAZO
Av [5uuaro | e uato | Sonato | 52Hato | |581a 10 | 84 uato| 56Ha10 | 5BHAL

On "*m“’\ﬂu C}uu dang Lo wmiveaw. 6

Qwec /Q’— %ﬂcu'”abz AL v

Pu lrmlya )r:mi, ge)w:.i”e;

O-CioFfe' rTOA, El uj&med;.
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Ex: o dwosle Ve, . Vo, -

Arans

d’% 5‘0”{([‘;@'}50“‘ & -t)a_ge, du V’C&ncj T'O/Lk-. -

Trimeon @
250 230
G- 66t - Py y
o A V/////@' 1,, "
, ® ®
Ne- 238e1¢
M= 'if‘f,s;;;,,,,

N-Min = G,-t'éf- Ng = ﬁtﬁieﬁ -43§,01 = - 185,-21 t (']‘r‘ac,hon)

€o= M _ W3 10° | 4p2h oom o< ME = 250 _ 44,67  —> SET
Nowir 185,21 10 6 6
s 3
Aj= ._'\L“E__e;‘iz__ - 485,24 .10°x 59,76 — 43,18 em? lA4 . G A l
b- Fen Aoox 4260 ¢
1 %aq | a, L
[ N i
A’. = M— 485,2’1 IOAX 4"‘0;1}{ - m)gzml. %z 1f
}~ fen j,a«o X L!'-?»OO 3’:2&0

On chogra A- A,‘: As = .?x(B HA 16) = 2% 16,08 = 32,16 cm?* . &FQumen+= 159 ¢m

D kS Eosijn‘on tonstruek;ve

__l‘,%

16 HA 16

> 74=



ar Wil my, .,/

———

G = 95,0}\' £
Q- 4,63¢
Ne - 238,01 ¢

M - “ ’1 ,;5 5\“,'._-&

Nmin = 9,86 -Ng - -161,94 ¢ (kaeh‘or’?)

€o = B;_ = 3{2‘55 cm
Moin
By = T

f > €, ( max (e,,,ez) = S €T
€4 - 33497 cm ‘

Ar= 1689 107« 557,15

- 40,05 cm?
drg Y oo
Ag - $Stay.iod, fa - 13,88cm*
405 1 30

! s .27
On (‘)"-m.it: A = A1= Az: 2 »x 10 HA16 = HO,L om ©

Cf /‘ = 150"’7
_ &’fc.u,wwﬂm
Dis posi han somstrwchive

2x10HA16 J//
; SRS L L L} "7/' * *; ¥ = r\ W
{ : } o b {
a o 3 a l a Y a a |
. 7'/ |
15 cm ) //

[ 3 v
Y W—

Ver{ p\'ux}{ons oIeo (0n4fa£n+& t‘)oun.. le Lrum eour @
Nmax = G4+ QiNg= 66496+ 238,01 = 313,61 L
M = iqr 53 {"'M :
€ BN B em g h_gz 41,6 fem. => S.E.c.
max ©
T Me . o
CJQO M&Mﬂha d.qvu R(_ \:d:-m, h‘nh’ - SJh = N———..ga + GI'

L MC‘I"-.:

\rnf“-/cm, eab do oa/\m]-,f des onmotin .
T = ne d wnody de la 527 homoaﬁw
T



"::D = -_a'z',—\-.-_.*m mwj‘f,nj_

Bo = Shgots (A,,J,Al) = dox 450+ 15x2x H0 2 = 6206 em®.

Y- neabies  Th L 2038 byl
6Tbﬂ,,,. riz < E’L dene Les c)uﬂt_f"’ A beton sont U&uf\e}o

p"“ﬂ- tt C&M a’-en Qcens du a;dn,ee. JUw.,rhecmx noua dhuuows ce E;J,!eau

Noiles : VA,- Vp, Vaz - Vo, VF
+Yume.a.g,- A e 4 e 1 2

C ) | 972 | 16260 | 3940 | 78,97 | 6%o8 | 35,86

QY 4604 |2255 | 505 10,10 | 6,60 | 440

Ne () | 330,82 | 339,92.| 113,20 | 113,20 | 103,79 | 103,75
4,06

MEm)] 19,82 | 93939 | 12,82 69,08 | 19,%9

€o o
Mpe de 5= L6t ser| a3t er| 469, se7 |1384 spr |21135 sec 598 S.€.7

Aabd ()] 61,55 | 4806 | 19,43 | 41 90 11,9 | 16,17

Amin (ew?) | 2800 |58 00 14,00 | 4800 | 27,00 14,00
| Achoisie WHAZe |16HAZ0 | 10HA16 | 44 HA16110HAZ0 | BHAZ0
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Calcul des fondations

Etude du Sol
Vs o sbuttals oblims ais une. ehiscle: Geotechnique clu S cle temain devant
powin o assielte au fution Lobiment & Sovoin L'elide in- St de fnetro melnis et
O‘-l-gchdatat quii Aselonk um So de onsistane varialle (e Lollon em clomts de
S clis canden hommant lis voration de b rdistane de foinle Rp on fmchion
de Lo 1\”8..,.,0(1%)
Con, snlhovas courdles Somt /Tqu Lelrtiqua | e qu morithe ﬂ'zgumocom;ll’ el Si e,
Lo, makii o winiale wxaa,tui doams s apas A umc ngmdm de 3m estde
86 bats | @ qui news dowme | tn frwnomt Cocg-f ol se_’muz’moaw aéal a 30
ume ovitaonte du € de - RP L 2,96 bas |

s i ffotnts Snclagge revclint 3%@,%(—, L'exinlome A lime conce impodamt don.

O\GRQL Salleuse @ duous A 'ume c:maQ\.c St.u[\uﬁicie.l{c. de ba‘\m.u{;ac:fhﬂl— P

quu.fc\'\ uf en /‘[\Al;(m(-t— d.‘u.m Sel ah(aigua(x (Cﬁmrﬁ%le’e‘- /T\QAWC%M) ek T‘m"“‘
oo br torsemunts hown 0’ b Soimt tobiralls - onSe fropose Camme Lo in
dique (Méa?a; e M Llangl cle fpettemne @ b b comsiin

o = 0 B Ny v ¥DNg 4 CN
L

an<c B . !@MOM duc hadin
D ammm.ae. du hadusn
Y. poich volemique cu Sol
Nv, Ng et Ne - )[@\wll;.. %md;‘w. de 'Q,famﬁa de ﬂ/\cﬂummt ¢

%\dhimw»t . 13° et une Whesien ¢ = 0,5 bars .
Lo fortance e Soll admowe Ble  Sero. - tBLF' ; t«a‘?
= Y B NG ¥DNG, N : 3
9 ok 4 Ny +83DNg+ C'N anre { e/l L

~FZ,
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On obfint: %:ii = 367* bars E
C‘tmwmw%w dg_ScwMt: eﬁ a3 ‘ahmwc.a.mtaux de. thanosll
acmese, S8 . dum de 1,18}

NCAnH\M ,P& Rgisom Ol Sctcm:w /[mdaa/ @.’)L = L)% baxs

Main tuncak , D &qmﬂ«l?: o Sel qm'. ok /[\fubw'mﬂ\mb w‘a'/wl- btdﬂ-ﬂmt
e £ opotame div Dafiment: | 8 ok bricont que L'om et fonin Sun wn hadin



Schema du radier

w0t wot'o rcm5o_,
— —m —— — [ - — \q \ =y = - - d\
m Ll 317 | _
| , _
%MH . —
I €
4 |
o
3
£ |
| N 4,
| I T —— 6,
\ o/ |
| © Ww T/ N ;
E , f
ﬁ ® ]
B =1
o /@ @V// | /_ |
] pre— 1
| = / S|
o : | . q
ﬂ N
B N
| i‘ e F|m[...k
_ . )
e | Cm— .
| — 5
—%




Dimensionaement du radier

_Calcul de la Surfoe necessaire - (0 - 42b)
N (0
S awee NoGo12Q = 5604 44,2 x 750 = 6514 ¢
N & B = N ¢ Sow > Snee » 8514 - 3¢z m?
Sec £/ 1,1
or do Sunface metle c Lakomed ou nivean du Sol ot de 290m’
En Arunamk um dlbord. de FOem (Vo Schoma clu Aackin)
On oblunt wne Swnface tetode St = 11,21 m*
_ Calel de lo hawtewr du radier |
lo. houdiorn i racdin ab deliminel pon b tmditin de dra@ement
Bb = Tmax 4 Tb - 195 (L
°3
Tomax = q. Q"'Z‘”‘ 1m owec q = N . 6514 = 12,74 t/m

Sr ‘511Jll
Qmax - dalone mar; mum enbe s de L vollen  votsoms SLUQQ,F.E.M& de gotm/m_n,
wn ’%%ﬂ-t b\a/n(‘,pﬁth Mo % Sm,t /Q'T\Qx = 5,27 m,

Tma,g - qﬁma,‘ . im é 1J15- ﬁ -5 h >/ q Qmax _
by ab ¥y h 1b . ¥y 15 O
h > L# - 5,2 2 0,55 On Prndra b <55 cm
1 7-/3' 1)15_53

ek hy . s5.5 = 60Ocm

Poicls du Aadun

Bo- Srhe 5 - 511,22060. 25 - 38 ¢

Pods ot  Pr o NLPr . 6514 4 7838 L . P 72913
QQ( T ) St 511,22
conbrvannd A Sl Aeron J

= G\/ = 1,-4)2) tf‘m" < E\;/ :18 b/fﬂl
’k‘ \V’L,r;?fc,gt]o,‘, du SOu’:.vum..-“'.t

an<c B - )‘-mm}on I\'\Aodmta,tdqug,

S:\SMQO& O{khl\.ﬂ-ol.«.l.b

P 21,‘565

p = ‘PU\CL& Gla.u l:)()ix'mu\t o\..mdf_
-



-eofirau,du.mﬁw\, At @ une Tm%mdm» cde 3m = é:?ﬂiiml

p (Scuw.: S-m.cj\a_»aw) = 5614 L
S . \S\-Utgqq. el Xadr = ‘5”,21 i
5614 p- - 1,5-‘31?‘,11.3 = 2.50015

b Sodeermonk ne puck dime fas amon B

# Voifiabm aw pringonnement -
b viifiabin e fut pon Lo vnle Lo plus CLGE. & Savor Ly o VEs
por baqulh g < Gu1,20 < LT tml
£ 60@ vaifun b, ndilian de non
fwrn@nnemi Sous mur ek celos

20

Twwu — Semelle ,cru.t a dux ht/z[ //' ‘)\‘:\5"
q'u.'tm dot dedwon ga, feouckio T

du Sol olkgo, oﬂ»oxac, q , du gq,d:

ﬂu’c,llc. /wuﬂaxﬂt. le raduer .

15 _94° ¢ & T

E . ht —f

avee 9= q-(he, 200107 143 < 37,36 Ll

Pc, % Tlvwmaﬁ. du comboun wsadle pun e 'fbeﬂm | . -
"m.maxm h hadaon T h

hefy | 20 | ht/z

5 fwa] I3
45 M = 3,34 ha [em® 4 0 - 5.9 kB [em?
130 . 60

4 Ve'rification des Sollicitations du chenre_

| Sp—Y d'imerbe de Aadén Swivant Lt & Sems Gemt
IThans: 31042 m"

II""E: 11479,26 m*
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bomomont o Bonion Ml ux forun hoigontalis clu Secome. vank
M. Ly omee H:hauion tolole cu bafiment a‘u,,a,ufa:ﬂm base u nadie
H=31,S + 3.060 =351m
V. {é@«t hm;@msmﬂ. A g Seme = O1F 0k Llnaliqument Lo meme Suiwant
b 2 So) .
Mo Lo 6u6(35,1) - quel) te
by comtrainten e 1o e o combineiom fo flas Afumatle (610.€)
cla,yuz!ibgmuha,,fa RDM Sent e;aaﬂua -3

i

—

MJL:._N-*E_A.\}"
_ L

N us W!Jug-.mm wn. qMMt gua tonlraonlin

N
Sucromt Lo Swtmns:ch gapt que ] — /I\
) M
Aot esk &1&‘4 bl Suiramt to Sonb /Qo: . e |
; A
U
CLDA‘\b Um'.n-_-_vm;:1‘)_55m'
) ' o'(4)
N=G,Q, P =506144+750, 7338 = 7130,9L
(h = 22,6 t/m?
e o BOR g ML s o
541,11 Lin19, 16 (2 = S,
U\/(%\ = M_ = 9,1 tim® < 0,97 Ll?Ile £ 14,3?3'(-0‘;}
/
i

03 = 2,16 h\a/unl < tb.ﬁs/ = 1J1‘>.'!}% = 1,34 kca/c.ml
(L E»/E:\n\t med e ,ﬂcx conbraun (e admussi e clu $ol el alow maa.ﬁ"\.l.éde,?)c"}o)

_De'termination de la chargc de calcul

@) Conbiaumbe clw 10"<amw.-

0 = Dot = O = 1,03 - F13Y 4g L 0¥ b3/¢m1
511»,1'1 ———

b) Combrainle. b 2° camuu.

&P,, = T GJAM = 1,16 - ??3:3_ 1o = b1 h.alf_m
511,29




n ) 1, s \ A U\S':)_
faw,fxlmi: c&mwmmzawuwmw\zawuud«1 8&1& ,G{_P

cféai a 165 ’au.‘\_w_u..u, a 1,5 qui ot ¥ happot cles comtrain(ze adwminsib les

bos & 1\9.; del%ammﬁ—?o ek far uw’qmt %m.w\ for fas Soflicitakime o 2.‘3«&.
Sob  oles - Lqe 23 b Im¥
Celte. d\m(ae, nouws  Apwana. a é‘&hﬂ(ﬂﬂo\, ﬂ-lxad.uh en u_t-.ﬂuamk ch m(.’ﬂiocle.. duw CCBA

/

6 ne xe \ ) ' )  Lovmemen &
§ (Pm A) a Sawoun gLC&M«dMM MJamoOuﬂnm um€ ¢ tcj\a,\.ca
(ﬁ"‘\iv'\u.b aw S(m}-cmuo.st;\{b . 30‘nc. -Qz Aadagh Ao (_D-Q.(Mﬂr_’ Omme um Tgancjwu AL marease

el

Q‘-W@ bora, Caleulle! CMAL—C{;M ,‘é‘am /t\wmmux bovenk M.oo.p\bdll

_ FUTQ}HOE)E. du radier .

Now uhlicuns Qa mcthode P CAroN /\wuh, Ol.t/xllvmvm,- ‘gl.b ammoduns  Newscunes
110% ’u,twmdu, i wmoments colewles e lo methode eiled er - desus

¥ POHHC(].M- A .
Qx 5,2 0,05%%
= ) m = xr = #)
N fz e—!' % ?_"._.’L = OJ%ZB = {}A
ﬁa . Gy i Jz,a 6,1 Joy = 01205
M 2.} W ¢
o = /U\xq r - 0)05%(&. ?_1J‘|. b}'l- :33J53 m
{Moa = jl&a. Mo = OJ_”.OS i OB, 39 =~ 2L twm
Mt‘x_ = O)gs MD‘.L - 0115 . 55)'59 = 11‘)3-8 tm
e w
Mas = 0,5 Mox = 05. 33,39 - 16,63 , “hy
Max = 0,3 Mox = 0,3.33%,33 = 10 tn liﬁg
M(—a_ J
Mt\b = 01\5 Mna = OJBE 1y = lO}'—i‘S tm e £
e “
Maa = 05 [\/\oa = 0,5.74 = 11 tm
lM*(_ua = 015 Mna - OJ3. 14 = )‘)?.'L Cm M:J’:E :‘r Mi
IV'.\-I_
-87.



En chrsssant wn twwodage € = Lem
i T —
ek tm wtx.&_;o,wt Cusr max. vuom des 1AL ha

hx.: ht._ﬂ_c_b = 55 3 em

2 A i

h'j - ht -39 . 53)5 cm
]

_ Calcul des moments resistants clu be'ton

a. »® _15.13% _ ph3 o, Y .o0359
Nt+0a 15.137 4 1300
R = 'ion'f,l.aj‘ = 3?)33 =3 Mvh,t z R»b'nxl = llotm
{ Mt“gj = R.\I)'f\jl = 1OL¢)5 tm

Oa Mmorqus Glue Tous ab mmomends Duowra  Sont ongt,u_'um Gt momen® At lambs d

bon e qun vedk dun Qua bs comations cle Comparmion  Sank omuiles

Remarque « En caudank los Gontraimlis de o fmunalion fown fa aciom Wbl

max (04 61) = ™ = g4, KRG .15 - 23¢10 ba(wl
¢
Ty ¢ (Oen = Lloo ’Qafcml =7 Gza, = 360 \Qta/c.ml.
UL-) Stns *
, N 5
4 Biaiots | (u_ ] 15 Mix _ 15, 28,38 .10 . OJOBSL‘ » & -0, 918
£ . bkt 3010 10" 55,32
5
N —Mtx _ l%,?)a.‘O - 15) L7 ('_m,'
0% €hy  3610.09160 .55,3
of\ whblisenoy 10 TG = 15J59 C.ml' L&‘-\a(.u/b de £ =10 em |
” Lo . _ 45, M:,u. _ - i
¥ Vi . Z.A. 2 = 0,0155 > & = 0,933
e bht
A l\/\(&x.. 16,69 105 L
S = 03 . = 9, 10cm
G €be 3010.09331.55,3
Sat alns 6TIW = 9,13 cm”  ospawis e L 16cm
= AW s
£ Opfpes W p = 45 Mas As. 10. 10 - 0,01L1 » &20,947
G bhE  310.10% 553"



L

k M:.‘l N ‘(}.c L

- s = = SJ 5?‘ om
0a € ha  3610.0,947L.55%
On wbiliscro. 4Ty < BJ 16 C_m"/ml Qnre t. 15 Crm
_ Condition  de non ("aa‘. Lk .
A > max [P\o ; mun (Ll AoJ' PSL)J anree Ao = 5)3? em®
p‘I. = 0)69 b!‘\; < 1lG G-:: . ,.-f - OJég\Ol 55)5 _ 1,5-5,9 . 2. 0)%?.5 - L{.)GLI sz
Oen z 4200 2

A > mMox [5)5-} 5 man (\,1.5)—5* ; LIJGLI)J - A = SJB:)‘ CmL

b) Seney - |

g Bhowil. . . 18 Mey 15 20,uS
. (o bhi 3620 10" 539"

A. Mgy 0u5.10°
fa &by " Bpte 0,318 . 53,9

On Wilienar alos 3714 = 12,31 cm® /ml

< 0J0303 - =onzuﬁ

= 11)55 C,H'\L

Oa[\aw:k de Eofrem .

s 5
*ﬁ?})‘uf_e' : (u_ = E_‘_M'_a? - i5 . 2. 10 = OJO\?E = £ - ;'?1[412.
% b by 3w 108533
Ma s
A= a3 . 11.10 - 6,66 cml

< thy  3610.0,941L.55,3
Solt deme A= 5T14 = 'f'l:r't)c.m,'/ml Lbrﬂul:b de t-10em

fPppuind © s 15. May _ 15. #,11.10

0z bhyt 3010 .10% 53,3

A —MZ’.J __#,1.10°
0a £hy  3620.095u5.53,9

-~ 3}3% C.l‘l\l

On il ao o[.:mc_ LT42 - 4,52 cmL/mﬂ. t‘a"\Q(&i& de b-. 25cem

o Londilion de am ﬁxa%;&l;’ v Bow Detin s 3,80 em”
Av = 0,69 bhy 05 b 148 _ 351
Gen Y

A > max {_-Ao , Min |(\1)‘)_P\o; l'\‘\.):} = PAo = 3)'@ c_mi

- 84.



?2_Conditioa de non §issuration

a)Sens x - G)} . A 16,93 - 0,018
53 l.100 .4,?
= K™ 9% 45 L 3925 bafml > @
P 1*10“7&

& cnluanmlis e w:\,,‘g-'oaﬂ.én bownt dimc Comporeis & (%

b) Sens y - GJJ . A Nss = 0,0035
B¢ 2.¢ 1.100
G Kb % ts5 o 1913 kele? £ G
® 1410 U.?\j, a

3_Vdrification des Contraintes

a)$eng x : W . 100A - 1001635 _ g3pg 5 £20,9132
b by loL. 65,3
T - Mtx _ 1%,3%. 10° . 3319 \q,a/(,mL Y
A € by 16,93.0,9131. 55,3
b) S(nsj : JJ - ]OO A = IOO 1213' = sz?..? =) é":. 01525?
b by lo*. 53,9
B _M& o 20,4s.10° _ 3337 EB/CmL < 0= 3610 kglent
AEhy 91,31.0913F. 53,9

L| = VL/I"] p'aCa’t'.on au Cisa. llement

Gb = Tmc\u st TmO\f.. = ?9;L0 t Irn]
52
3 —
Ob - 29,1 .10 - 6,08 hz/m‘ £ 151500 = 10,2 ka/f.ml.

100, 4/.6 . 55,3

. &bm mabww%&&.m:mch?n'%&hwé
en Conobe oluu'. verae. colcnle” Swivramt go., me thode de BARES |

L 7 a e o 4
Lows gu. hsullods Aeaent .mbo\ﬁM d:....;;, o Tuﬁf&ms.
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Ferraillage du radier
Segns X 8 ensg v
P / = P o - o b
o Q‘ Qy 6.t travee Appui ¢ Appul W travee Appui ¢ Appul W
n T e
g(@(@ &5 I M| Acaies | Aadort] £ (wm)| M Md&@t.hﬂAmMm¢t M At b M |ActsfAadp © | M |Acote] Acday
¥ (C.mq (Cm‘-) (tm) (Cm"} (Cnn") (Uﬂ) Ltm) (cm®) (cm?) ":_c.m) (tm) (Cm") k(,ml) (em) Ltmﬁ (cm") (emt) Lr_m_) (tm) f\r_ml-) (Y] Cer
B [36(52 |07 [m33[%us [F¥020 [1,13]4,31/4%% 25 [663]9,63 1239|535 Jio,ut|u, 1 V5225 6,12 |2,39 32 33 6,12 |1,39 2% 33
5Ty T2 ™ LT 3T1L 3T12
' 6,16 1 { ;
C |2,5 |10,6 fo,236[13,%3]5,33 | |15 fa,22 (3,56 33 |9,20 (3,86 % 2z | _ | _ PO a5 | _ [ [M2fss | _ | _ M3
LTy 3Ty 3Ty LT 373 3Ty
_ 6,16 4,52 L,52 2,01 {,5 1 5 '
D |2,65|52 [o,5 |1331|5,3y 15 |3,06(3,\ L5 |8,06|3,11 25 14,501,357 |25 (264 (1,00 "7 |33 |264[1,00] 7T |33
LT1Y LT12 LT1L LTS 3T 3T}
_ 2,51 2,01 2,08 1,50 1,50
E [1,8]3,6]05 5,582,104 |20 372|141 |25 332 1,62] ' |25 [433|0,71 50|33 ja2fou7| |33 [1,2200u7| | 33
57§ LTS LT8 3Tg 378 3Tg
1,01 2,01 _ .
Flas [5,5 0,27 lgs|ta0 (2% 05 [332|126|50" 25 [3321,26|%%" |25 | _ | _ |378 |33 [ | |378 |33 | _ | — |38 |33
LTS LTS LT8
2,01 6 5,65 5,65
G |4,9(2,65|0,7 |26 [137] _ |25 2|36y e || _1_|_ 6,56(2, Ly 333133 |13 85,40 7> 10 [138%(5,u0[” "> 20
LT3 3T1Y ' 5112 5T12 5T12
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