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CARACTE RESTIOUES DES MATERIAUX
ET REGLEMENTS UTI LISES

350 Rj ] m e cm‘mer\‘i‘,

/
Belon , -
— e beton  dok atre dose a

glasse C.P.A 325 4 gontrole attenuwe . On /dis‘::oﬂe,
C.g 2 5/45 mm

Crrosseur  des sMnula‘to
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CHARGE ET SURCHARGE

Feo cRarges peimanantes e:gcckwes Aol Svaluces cl'qrre’s
o volumes et leo  Mames mmwa les plus defavorables
-qaui. donk Aum{:biblas de presenter les materiaux dans leurs
ondibvons o/ emplo@ .

C\\m\j& Pmnan\’e,s

Plancher ewasse

. Gravillons  (Bem) 4800k_5]m3 ceeie et .80 kqlm?

- Etanchelld watleouche . ... . . ... . 40 Kg|m*

. Pare Vapeur .................... 5 Kglm?

- \.fe3e (bem) ... . . . - - = = = - 46 Kkg|m?

- Forme de pente (M0em). .. ... 120 Kg|m?

- Tabe do Cxxnpreod{0m+hourd{s (JG-H;) .....265 Igjlm‘

- Enddr et platre (2em) . . 0 L 30 Kkg|m
- Par vabeur .. ... . .5 Kg|m

Plancher Courant G= 540 kgm?

- Cavrelage - .. . L Lo L L L Lhikg[m?
- Morkier de pose .. _ _ . _ __ __ --qokjlm‘
. Sade (@ de pose) .. _ .. ____ . 36km"
_ Table Ade a_mPressiow + hourdis (46+h)- e - 265 l«j]ml
_ Endub or F\qh‘e- (Qem).._ .. . . _ 30 kgjm
~Cloisens .. _.__ ... .. . . . _ . _ 54w

G = 490 kg|m?
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Ellcs Abﬂt U)“‘FCK'R/&O d& bwgs newses

2 Brv.'q.qes (-IOcm) 05 e e T AT 280 kg}mz
- Endwt ettevenr (4em). . . . 20 kg |mt
- Endul aYouenr(4 ol L ol 20 kg |

G= 320 kj]ml-,

Sur‘cszﬁ es

- Terrasse Ana cessible. . .. . - .400kq| m?

- Salles de dport me recevant aucun Pub&c <o 400 kg ont

- Autres Aalb,( Couture Soﬁ{f, ) 200Kks|m?

- Escalier . . _ © - - -+ 4OOkg|mt
Pour  Llacrotere G = 450 ky | wd

. P= 400 lfﬁ Jml.
cEaAurcgmﬁc de Qlacwrere ot dde 5 la

main Ly rante
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DESENTE DE CHARCE

.\l:» P,dhxfswuﬂfn, ?L.W-Aje. Ae jfe)m au MmuUean Porh;rut,

Peteau canttale

- Nivean YL

Plancher tervvage 0,54 x3,2 X €, = 44,08
ZPoutre oneitudinale 025%0,35x3,2x%5= o, 7+
LPoutre Lramsversale 25X 0,3x6,y x2,5 = zm_—

Nivean ¥
Yenant _de W - . .= 44,48 E
Plamcher, ourank 049K321‘L|_.1003{-
Pourre Ionaitudimlc 0,25 x0,35 X3, Yy5<c 0,3t
Pourre Acamsvedale 0,5 10,3 w6l k2 2,4t
Rotear . . . . . 0,5y ©,3xgsx3,U=4,1% &
- Niveoum
Newawt da L . _ _ _  _ | —.= 28,39t
Plamchay  wourank 0,49x% 3,2x 6,y =10,03¢t
Poutre longitudinale ©,25x0,35 x3,2x%,5< 0,3t
Pouree Rromsvecsale o5uEx €4 x2,5 = 2,ut
PoYeau . . . . 0,3%x5,5 %2, Cx3\ < 4,20t
- Nisear T
Venant de W e ., . .. . 43¢
lamcher cowramk | Ago3t
ube  tengitdinale . . L L. 0,7t
Poulvre }mmmsde. S
RoTean G e '@y o ol Bl
- Niveous IC
L Venan\” de TH - e . o . . .54
Plomciarn. Couramk™ 10,03 t
Pourrae \onglbudingle 0,k
Poutre &swsqk ‘. 2,40k
_Eo"w ‘ 4;,-?'{:
~ Niveow T
F,82E

o Venomk D1 '
Plomchin Coutan 043 X 3,Zx54 = B,uFt"
Pourre \tma\tud.h male o ,25% 0 35;.3,1:%(- o,%F t
Poutre JLramsversale . o 3xo,5 Xx5,4 X5< q 02t

Xoreau- 0,3%x0,5x\¥2x2,5= 4,65+

- Niwow RDC i _
Poreanw ... 4, N = 86;55t

Vewant de T B463¢
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_PREDIMEN5|ONNEMENT
Calewl de Y _deuwsc  _dens  Au batiment

« Sens Lono veudinal
J
% Sens ramsversal

 _dans  es

V=04514,6x0,25 x4 x 4600 = 434,4&"
V= 0dSxq,5x 025 x4,4 x1660 = 4126 ¢

Deforminokion dw efforts keanchat 4 cheagque mvean par la
méthoole de BOWMAN .
- Calal der Anertias o poures Acams (30nS0) -
1g=1d =~ _-3_,%22_3 = 3125 x\o;cm'* (Arams
12
k - X - 3‘25“()‘: 45‘2’5¢‘4\; ’
(g) Ta 2ec0 )k&: ?"fb,'l'!»cﬁa
Kel(g)e - = 3teextd | 240,23
€2 410
K'A =T - 3wxo® - Q88,3c.w.’
# Yo
/ ' ’
Lig = K1 =065 Lyge 24523 = o,59
2 <yt kg ° *¥ Mo,234408,3
Lid = ©3 L'yd = o841

Dereminakiam Ao mowments  Md, Mg

M\}:-(Hs-q-}d;)lgg; ~ - (Ms+M.)
kﬁ,-\-u 2 \ed = \:J
: C N opand Jlnkamecl.thin)

Md = _ (Ms+ M) dd = - (Ms+Mc)

g+ 2
M -
mg = -~ (Mg + M) Neewel oo rive
: -?our um Mudean F= EF,_
,\'«“’N ke W, | MW -E__:%-. Vi Pour dos Fbm Levrermed
6 | 15%| 204,17 [ 4498,06| 0,208 | 2£34 R._IoF
1 0,¥T,+la4. .- 409, eln
5 [19py |2, % | 5uélB1| o,25y | 58,3
4 |15A¢ 18383 | uS0lk | 0,209 | B4,68 Pour & poteasis da eige.
3 |14 |433,32| 3350,33| 0,156 | (04,34 e, TcF.o8
2 [8®h |28, 254475 | 0,117 | 49,08 03T, + 2.1, +98L.
b, 42| 26398(4466,35 | 6,654 | 4125 L
'1 ! ! /] Oj /5 T ok Pour }Q“S

CW:L'_- 214 ’5/1

ez e_btjcs @uhm di'.;
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F=Fy

. aFx IMG =My =F, HftM:'g:ﬁd"u Mg =M;,,=FBA Ms;cMSs:F
W [ekh [ Bh e F‘;‘gj - Mq,“.ﬁ’:: Moo= Fiokh | Miys Mey o FBA| Mssge F:&kz%
6 |22 429|446 | 445 | 2,5¢ 3,20 1,38 1,75
5 |204436) 2,56 | 3,20 5,22 €,53 3,48 4,35
4 14850454 |332 [ue65| 6,88 8,30 5,73 4,16
3 |410]4,70|4,59 | 523 | F,80 94 7,80 9,14
2 1221221338 |4,72 | B35 A0,43 B,35 10,43
1 [4,76|2,65 4,00 {500 | 7,40 B,8L4 lo,60 15,26
Diggramme _des Amoments b 256

| 2,56 / 34 / 2,56

156 7V 1,6 7%
/ 4LA3 %.CA
633 521
VAR -—/7 170
ot "’“%
%’ BAS % =
9 ce8
5/ : (922 oy s s 340 /
mﬂf// 845 f/
13,53
/ ?,b % % ?‘;8
3 - /
\SE% s 45
. i %z 16,15
/ 835 ’ 0AS % ' (0,13 845
ﬁ‘ / / Q,"
wf/ 383 84
15,45
: - % u,a} %
- / i ' - "
158 f w'k',':;w// e % /
4 /
)Ibém |3,26.L” “3,16:? 10, @
® ® ©
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Vef{_(\'cark\on Au_ pofean & la va’w'on wnq-o&e/b

Mz 13,26Em-  (4eisme) povean 3050
N=- 86,33+ 247 = 93,8t

Memaluce  Minsmwm AY (ob.“., ) . Armalure @w\dbh‘ul—

A= ASPOXA _ s A = A3 = ?,Sow-->3'r20=3111cn

Aoo

\IP)L;A‘CA"&Dn PaXV ) /Qbi\\"fbu‘\nm
we ADCA _ 100X3ul. =0,62%

bWe I0x S0
Ke = t-__.‘__xosas,Sk = _
" \3,26 k= A0

V"L: A, __'i_— = _j-——M = A3¢ kg(c "{AS“_ =295,56'c.—
kb bh¢ ei3 30 xBO

T KOy, = ABRAZE = 2448 kg /cm? < Ta= 4200 kg [ em®

,do«.c \a Aednon ,d.u ?o Yeoun ?assc_ \ %Q\“O_“t ;
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POUTRELLES
fa pouteellus Aot b Efau.que 5 elle _dont caleulecs dous les

Aollctakions < nre ( Cr-y 4,2 P)
Aur ate  nAveno A & c. ' Pou’rf‘elle. wt ale_ 0,65 L

POU. r‘eJho Aerorck  dus oseeo dans le dens 2 (o s

, cecl _pour r‘edun‘e la fleche . Ce caleul e
g\ euc (1) etapes : f ¢ . For
1™ Etape ‘
Avant (e coulage de la table .do com ressmn. , la poutrelly
I3 tonSidecer A Bvmme Aim‘:\emen:t’ ap F e et  Aocumice
& Aow ?oiiimfxpre 5 celuv JAu \-\ourdns et & lasurchame

| 2“"" Etape.
lc' coulage et durussement de Lla table .de Compression.
Pout(‘e\le Lravenlleno.  Comme Po\l‘tm. en T€ mposcmt Awr

\o\us LRUTS ca.r-Fu.u; .

CALCUL

in‘.:ﬂ éka be

ACheme - A‘ba)m'atae.

" Aedlz 2em

C,M.naes ,au.fporte'e_s f”“ Lo ?ou’rrabla.

= \&S Avpre c\b \rﬂf u.h"dll. |2 & mL
FF rorhe. des cnto?s Cune . .. 7!,5%\/5/“0[.
- -SuPCha):.ﬁ&s--.--.-.- P : 65 lfjlmb
= G"-y- I,ZP — 161,5 l‘(j/Ml
L'I.

Lo moment amaxr en Ltravee 4t de Mp----f!ET

Le3,20™ d'on Mo=- 206,72 kj.m
L’eﬂwc kranchant omax et de T= 4L < 258,4 kg -
<



A5

Terraillage ( Méthode  P. Charron)
= b = k= Z,Db <« p F0S
Je '&‘..Lk& 2800 .12, 2t ’ b i
7
Alo‘: UL“ & = Z:OO = 44vo kjlcml > U-b = :13? kﬂ/tml
Les Qu.e,rs T“

méS ek Mmecessaires |
& Camoe de (a .Jfaul)\a. Aedion ch b
uu( AAonc /hec.cssmrc_ Oe e\rom. Um e.c)n

m,dm Lea Puul’feu.w

u.FPor changes wani: e;ufour
Mu(uﬁe oL 'taln\c, /c,om?reSS\on.

F\ mais A et di u‘dh.
Aoy

‘ Denxieme erape

Surd«nrjes Suppo rte,;,a Fan. Les 1:0&1' celles :

-~ Poids bm < plamcher ..o .. 490 kg[m?
- Surch.\famwp 1,00!( /mt
‘1=(G- -}-4,2?)' 0,65 = q= €39,5 kjlmb
Méthode e calel
) j Powr l«a‘Mu\. \Ja W\&H\ocla. ﬁogw

Aprmu (P hﬂd\u C. C, A €68 L'article s i

‘Le.s ort A2 T la oft'ee. libre de fa travee c.on&dn. e
UWbres den krovkes Contigues Sont Comprice
evd’m 0 $et 4,25 (VQ.N-:)ltée.)

- les .ele.mmts Solidaire s OH—'C une. rmeme Jdeckion Conslaate
dans  leurs dufferentes travée

P <26 ( Ve/\grec)
- da SAssurakion ~ mlast Considerde

A \d teave du betonn aume MU
ke 4,.5x10¢ £ Comme la
Poftan.t

_Comme f'g.JuohaaUe
a celles des' revetements

poutrelles  Somt  des 2léments 4 lechis
dams wn Adeul 4dens donc on Paqu aPHAcTAAUL»
fme:H\'odJ.

-a”l\/l\fi\

130

Moment e Pm q’eJavamUe M, < _qa_l_’- = 9% L}égf: A2.44,6 kgm
Momenl ,a., l/a.PPlu, Mq: 0,5 Mo = €20,% g m:

Moment an Craveé Mg = 0,% Mo= 993,5 Kgm /
ha I8 em d=d =2cm
N Mt: 5935\(3"\ b= 12cm 2
Ferratl LLaqe 1»\ M - _15x9993s = 0,157
)= T b 2 2800 x 42x (48)%

» k= 204 ,; K= 0,42%3 g = 0,857%6

?



= 'A: 0,42%3 x 48 =

Al
= 4,69 > 4com — Sediwm en T

%= h-he - 19_ 4 = A e .
L} 2

5
A= ._;%: = -.0’993-__25%:_ = 2,2cm? —> A=3T4p = 2,35wm?*
a 2800 X

Nerulicakion Ades  Contrraintes
Position _dy L'axe meutre
é_}gz - 1€A(h-ho) = _6‘5T-t_t_", 15 x2,35( 44 - 4)

>0
Ya = M _993500% | 3645 ol et < 2B00Kg|cmd
Aé/ 2800 x 46 j} j,w\

T . T: - 2642

L en trau{c)

o = 134,5 kg [em? < A3% k) et
FQ“"M\LAJe S o M= 0,624¢m

. = mM ASXx0,624%1p° g0 Bs% - E=0,8824.

Tabh2 2800 x 42x(19)? ' t:z;sﬂag

3= Xk =0,3538X48 = 637 54 5 Sechon o o

5}:’ \\-_%0_ = 16 em

t- é{}'@“‘ B f’aﬁjuﬁs =13 em? o 2TI0 = 4,57 cu?
a X

Veﬂ}i'Cat’mn ,»d!.o Cbn‘?‘fa:'nteo

Pootion  de Llsce meutre J::zl-:i' : 45A(L_h°)=_€§__&1- 4,57 X15(14-4)s
Ta_ = _OJM-_: 24 ¥2/ 13 . blwl < 2800 kjlcynl--?—‘_
A57X46

—/
T, = LA - 50,22 Kyomt KTy < 433 kg eat

Vef_\' ‘o e fa jfl:isul"d'mw
Cat condibion ot wilice Alleo aces Aonk culede,
la (ontmin  admiss;Ble Ae issurakim Q“g_
foec Taf = M(ﬁ:a} mnx (T, 0“,))
Ty = L8800 kg/em®

Janec



AS

T,= KM ——L-J Co= 2 T, We=A
: 2 Axiosy j e / k%% )% Bf
A Sedion dlacen ( 2,35 cm?)
Bj: Ga've Ao la Aed’u'on ,d'u\rbbtﬂe. b}= 2L-.,cl= lfsc.)nl

M o= e ( Atar Wa)
K= $H,5 x 10° (jct'SSurAhun Peu. mu-\'.ste.)
ﬁ = 5,9 kjl(.n‘-
\)}é = 0'043 - ¢4 = ?888 Kj,(‘.ml'
G, ‘wibtle da  Lu calaler:
done 01:{_ = “.G‘A Lown 44 (A on \TU»\':}\‘eé
. Aur ,aH;Lu.f A= A,5Fcm®

iz 5945,22Ke[cm>  , @ imuhile Jde  la ealewlen
> Uag = Qe bas A Nusqu do }llﬁhrah'am'
\leﬁ}fcuhm Ae  Qladherence
| la tontrainte dhdherenae Td = 1P

n: 9 ¢=40mm T‘?‘A‘ﬂﬂﬂlalomg
Twax = ult vy Mu-Me. _ 42-02-15"3 n: Nbre do boroe -
2 L
Pd = A4202,%

L Aonbroiete Aladhereme  admissible walm _de

Td = 24 T ( Contvainke admisibe. pour {'anhrminensdd
el L A cawature)
A\ Cwn

. 5,9k
'j_ld" sc,ug./ae..l- A deellmenk  (HA = Vd =45)
& - 2d< Zd V%-:Z
\Jouéa'wrm As o Ll (At 3B ccgace)

S W 3 candibme Awvami Aok som frecs la
OUU}VCAHON e la juzm Qak inzhle .

o
, LE_ S :‘.15_ z: , 0,0625 > 0,0533 Wzm\l!rw)

owec Wi e20em p; 0= 3,2 5 M¢ = 533‘55'\,
Mo= 41244,6 tjnv
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-%-1;._1___ ©,0625 5> o o v
225 y ;O4 44 (Vw:}lec)
W= _A
N MO < o008 (Verspree)
Calud
5 u\wzdu /ATwwmal ures Avangsersale, (Ar{' 15 Ccpra 66)
n
AO\»\M\"\&, .3 <ol ’ 153
Mailliment  qy _ _Tb max _ 12028 Sk,
I =
A MQH’L“ Vis 90,22 Ko [cmt °¥ 120 2y48
_FL = 5;3 kﬁ/(‘.\nl
T = o = et
b= 3,v0, - 20,65 kg [cwmt (o <& )
Aonc b < Ty o) L
Per pew di'cu\aknes ,&n rq Qael.?wc_’dh e (4-_3&“24)
L 0,58 cat .3 ’W\Oétv\ht

% FE pos NePuel  de Le-hmnmje_
Sar e §oen 3« M[(A-_’Q_),_l_.
tL- c,& leCh" j: 0,88 N 2 301 >
3
Uat = 0,88x24pp 2142,5h k[ c\d

[
L:f,;m tement L dy, /eours  _d/anmakyee Aramsverga)es
san ¢ ar. —
i L. A:; % Gae
Aesos6enr < A535cm o
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b= A543 £ T = 4248 cm

avee #5 (0,39) on amra A= 40,78 cwm < 42 Afum= €
W pacemumk ,au:lu?’réf

-'F'errai\lq.qe de a hble da tom|Adion

Lo kable _do Compusdion Mo adumed d'um ad'\a\\
borvie  dent th ,dJ mensions de  mallles m Ly e

.29 ew ( 5 our \ea _ooumakuns \vu bemau m\o.,
. 33 ewm IF m\) Tour 12 ooruwmabanres ?mkh\u

S ( ecartement” enhre neavure) b tom|uo 2enlie 50
2 80 em |, la dednon dldwmarure pApemda calaire
A mensurts dok Fe oM mmouma !i\-) ale o

__[‘1..3_. -Qn = 33 65, = 0;527’Cm
Geh 5300

SV on ,ao’oFﬁ_, un  tredlll doude’de Wx20de ¢5 (A;OISBO
0,52t cmt £ 0,98 cwm? ( ij"‘&)
AL _ 9 i T Voo [ioe
A/‘// = 5 312_& o= o,‘+‘5 cw™ 7,99 am ( e/».j—neg
'RQSU.W\é
Armature Qv\ travee 3T40

A cwature aﬁma. 2T40
"l‘a\l,lv:\g,ﬂL y-2 cmpfu;st ¢ un treille soudd’ en @5 oo
20x20
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Ferrailage _du  cha nage:

Chorge  revenant  ay, Chainage Cg

Poids _du plancher o,4al = 0,ux0u9x 4,7« D,33F
Poids o Pcl'\aihaje.-o o 's e e

ovds _duy nwr o?%ik:':box.z’.s .- .-.- - .. - :I;tt//:(l
Jekeuminalion das niackiems Re ok Rg. total 0,336/l
64 Re « 0,93 (64)" _ ©,93 (1,#)* |
= Ree 1,?}.:- et Reat.,?-zé-t' =0r9307m

} P V8 W 6 s )

- Momenk o /g . E \/ a -
pps g "
)4

1
Me= AL - 283 (00" 4 yiew

- Moment en truces CE

€1y 1,%

M= 2,¥rx -6,93 .Ji.f’ D T= 243 _0,93x =o0=>x= 2,98™
o Mew 2,74x2,98 - 0,63( 2,99 _ 4 136m .
2

:E?.Wai,uaqa
- & Rlbgpew
ﬁ M= 413(:&
Jus ASxAN RIS ISx(,3uxloS k=685

- =0,0184 4
Ta b h? 2go0Xx30xBOT e ‘5 £=0,94y01
A= Aylcemt = 3T40

o E n 'trmrei 5
M= 4,13tm 5 A-3,6acm’, 4Tirz
Voui Liaahion dis Confeajntes 2 )
o APP‘“_‘_ A= 2,35em™ | AL 4,52 cem”

U)}, = 3—8/33 <-&g

W' = 104,62 < T

Oa= A#15,38 < O

7/

trame. A= 4,52cm , Al= 2,35
{
—_—y ’,
U“a’ - GS(S/?‘Z( T



A3

ESCALIERS
G’é\cn\ut&,& g' lA \L
eatalien OTML moue allond étudier aF oL 4
Foul ,dc_ A™ chacune lvyuwr‘ L-%Go:m
aurec len  Anbermediaire. a2 Mmi- d
zncﬂ'&olﬂ- da ' A 60m pour le R.D.C
Achima ,A\'lha‘.u.' D
B C
A
Nt':m ,dbf-oumonS L'vcalien en 2 00, D'etwde dova

Loty Pw)., umL Ae».le. volde ! ABRC d' Mouo
}a.d.opterons Ao méme %m\\ﬁa pour \'anke Vol DBC

Carotlous h‘ﬂ.»u ,%qpmﬁuw 8 &

h= AT em  Contre mancie - i
)= 3o cm  marche

2,21
Hz 2,21 Lhm}’m evle A

2 Fo.Q,.‘ers) =~

i\\x)mbm ,da. Mo.n.d?as n= H - %29 = 43 MAFOL\M

W o7
blutijew\, A ums marcine. %

Le 3(n-4) = 4= :—4 - 34610 = R6
.’Q,')fintunaa.Sow ot ,dnne:é, Aror f‘@a(e_lL:L:

o
= 34,5

=
\Jm‘ﬁ«‘m«ow
53 < 9 +2h < 66 = 59LCu<6C

lﬂweaf Ao fa PW.UAMQ- sk _deteuniner O-:FM}‘W

do A double  Andgal & -33-0 s f am by,

423 < e < _5'_2_%,1’_. =2 4 e <21
30 o
Dwn  chorsis €= 156m

22/
3,60
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delevmination  _de Aa ,dm.ﬁe_ ek |a Auvduarge (*Pa.l\lud-e)

fnde Mirtse eafyagean b o/l

C,qrf“e,laoc + movrbiel: 'l,,‘q}-qb- o :438:1:5[/:5
E’“Mlndmt’ en frfaf'm, e e e .30\6? wl
Ao pa 10 &y ;W\L

= F5
vad\aﬁc P4 = Loox 4 =L|oo|3|ul s 2 'HfjlmL

Qi= G+ 4L P = F54+ 1,2 xyop = 1231 1kq/ml

Mnahom .1 ll QB\O’\-E%Q. &  fa Aurc\r\a.n\ge (Pa\\,efu)

PD\‘c{s Profb 048 x28c0x4 = 3¥5k5 |wml

rrelage’ & modktun 4o = %
ndull “Ven ?\ah‘c. bk ' > 6 L

A“\’C‘L\ﬂ)\ae P7-= Yoo x4 = l\ookj\me | G'3_= 4‘50 kj"”\l/
da= G2+A2P = 450 +4,2xuo00 = 97okg Jml

Mma A"l\'l'lru.ﬂ..

3 92= Itokg|ml
F-1003,2 kg
. A C
. 3,60™ A,60™
o S—— *—JK*‘

T
TM/A=o = Rg.3,0- 4234 x%éz . %om,c(a,niis ) « loos,z{s,c+4,c)=o

= Rg- 55%0,5kg | RA= A422,5 kg
Calewl des efforts

T(”L) = Rk "'141-'
(SF S & i
L 3( > i H(’l): RA—I -q"-ui}_
O$"L<4l‘ - ? -\‘R'L)..-.G-D -"q"bl.
H(%) = - Gux - q, 2"
)
0 <£%< 3,6 o << 4,6
%5 o AAS 4,9 3,6 4.6 o
M(x) 0 8248 |566,2 |-2855 |-295¢ | ©
T au2ns| 0 | H93 |-Beosy 1561 |1009,1

A
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Ao Qemcastremons 4 Q’aﬁu&. Ae Suve (A)
Ma=0,3 Mmay = 0,3 x%24,8y = 264,55 kg m-
Mg = 0,85 Hpax = 0,¢5x824,8y - 69«?,56 kgm

&n kenank Aol
le mowent  Atva

Ferralloge
™ : ! .
Seckion  [M(kgm) | b [ K | & [ o) [Aadgk | A ] e(cn
En Fravee 698,5¢ | 0,022 | 62 |0,935) 35, ) sT8/ml | 2,052 20
‘“‘T?“"‘;\'ﬁ“ 264,55 |o,0083 | A0F (09590 | 2(,I¢ S'rg/.l, 0,75 | 20
SRe ] 2855 090 | €2,5 [o305| s3] 4/ | 3% [ 12,5
\JQIIA (.‘wmf\..s
N _\JE,V\‘,L;CAI’]DW /!L (‘.O'h"fa.l'hf‘c
' avec Ta = 2800 kg/cm®
-E.TL = 43?‘ E/CML
: . ' m = A= I..
Seckron: [Mige) [ Alem) o] & [ € [onelqay
Travee |693,5¢ | 2,5/ |0,493 |0,9291 | 555 |23045 | 4,5/
‘ AFPw',d.lffV! A2y, | 2,51 | 0,493 |©0,929] | 55,5 | 8¢ 116
A ppu AN 12855 | 5,05 | o686 |08 | 2,2 [2%62 [l05,y2
CA-‘-SQJ‘-U-&M&V\.\'."

i dalle  me Aomporty Faa A tma bure kramsverial eo Ar
Th« Tmak & 7 = AUSTy o 4A5x5,9 = €75 kg cimt

Ly :
Tmex 15(4,2kao _
e 25€1,2. = 9,25 kyfemt < Th = 4,35 kg Jem®
100(%)3(43

Londikion  A'appun
Ow Aok \W;.B;n.v A

AGa > T™ M
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Secion | T Uks) | Mlig) [ ACom)[ A5 [T+ 2 | Obaervaboon
ﬁ@t;;“ A41,5 | -2645 | 2,51 | Fo2g | JuS3 | Vemiee

i pRA

Cilnekia 2564, | 2855 | 305 | 3%340| 3442 | Vew ek
E&Sumhmv'

LEY'N S (U'“G‘Q) );Fl ke<4,5%x10¢

:rSL’LJ:lW A{}‘-Iﬁ\') ;‘(”"9 B}(Cu‘) w‘?(_g}— r4(\<j/(.‘) T-LU‘&[CA") Mllﬁﬂ“y‘

- iy
I;;?f‘}.ﬁ?ﬁm 8 | 4eo |o00¢ | 43743 | 3193 | 3493

RIPY d 923 | 42 | yov | 0,022 | 3¢y | 2603 [ 3843

Acwmanre  de hoboodbions
:'fnw\,- % ANm akunes Aa_lendieur e, _ﬁ—- < A’Qé.ﬂi

0,62 < Acy £ 0, %5
Ow 4‘5-\1‘-!\ p\(“ax 37T G{# 0,35 le Quec €=33cm ’

Pour. Les Joumabures Awt,www A= 505 .
2,43 < Ar < 302 -~ CTS!‘F 3,04 emt:

Poutre Paliere

_,;'.“.a‘-.)-\ffm o ,A’rak 9 ;I.M.E/

AT
30

Poudg profae de |a poutre 94 = 0/ 3%0y A 2500 = 3o00kg/ml
&é’ac:f“.or\ Proﬁ’bnan",dapa!l’(r fz: 55?—0,5‘ e/. [
My« 4L% (3004 ssw,s)f._iéﬁ)." =6AFbm
8

40

SN AN
NANRVARNAY




3

4,%5]\ /I 1,85

X

5,24

\ | (Smkwe)

e momenk A ﬂ’a’ppm' Jde g poulre /éa/:.b?e &t
Mag - 1,5 + 40,02 = 4‘{,g9' tm -
e Mivwipnl RN Arapee N g M= S22yt m.

ThS b h e

0,85M,

'Ferm,«' I(_a(ﬁc— ,dp_ fa_ #ouh-e. }m/:'e;é

/
En brove M= ____AL = 0,0%22 — k=305 ;) £=068901
Ta b h?
.
A - __..tl__. = S, Bixlo = S,XQ — 4T4Y = é,fSC-ML
€ b 2200)(300,?904
En'qﬂ’w’\ AS x AA, 3} X105
= x A4, 83 X190 = 0,109 kK= 23 =
}L H200 x30x 3636 ¢ > 4+ o2 o8ea%
A= _A%48%Fxi0% . 303 5. hTAY 4 4TI2 = 10,63 con?
4 200X ©,8(98 x 3¢
_\j_wywkmw
v
Condibion e Mmon j('w\j.h&i/ . —
A>0,65xbh-T) -5 6913¢x30v59
Gen ' 4200
A > 14,043cem? (\/e»u}rec)

Controiatys
en travee M= 524Em -
D iE‘ (h+4') < :13:%(6,45‘,» 16,15) = €,15

= ..3_‘?..(“45')([‘*-36)(6,45-) = ‘zzlé
2D >

E- _c s+ VG199 206 = 10,7
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I- .§39_ (10,#)> 425 x¢45 ( qo

Te #5446,53
k;_ 5.«1‘4 XIOS

+5hy 6,535

I
U =

/
U"A-—‘-

= 6,95

kgqy= £,95x40% - 34,37 < T

1€ x €,95 (40,:}_4) - g53,5 <-€:1/

Ua = A6X6,35(3¢6 -16,7) = 26345 ¢ &

En a?}kuo

A - 40,6?—6-\4»"

, A2 6,15 et

D= L5 (40,67 ...6,1‘5) = 8,41

E = _%%( C,AHXH+QOJG?-)(3€) = 4o0¥,F 2.
Ya= =B3ur+ V(Bun2ssog,+ =

13,4 ¢

o) 415 % 6,48 (3¢-10,3)2

T= 3o (43,48 L 45%¢ 45 (43,4-4)2 4 45 x10,63 (3¢ - 13,48)%
R e 14355y,53

M -

U__l

44,83 x 10>

143 9 5y,

53

= 10,42

/ il
0b = A0,y 2 X 13,4yg = 40,46 < cr; = 205,5 Ky |cnt

= ASXM0NLI348-4) = 8,32 < T = 4200 kg)end
Ua = 45 ¢M0,4y2 (36 -13,48) = 3549,3% <Fa:41no1c_5[o%
Fiduration . v
MO T g Ta g=
v, > T o km By
A+’0L3}
| O 24| kn 5
Ped’.w Alcw) [ Flmm) | BF [ Spbfoy | o Jau(ey
Travee | 6,45 Al 240 | 0,0254 [3494p8 | 20443,6% 34949
APP\M. AD,G} Al 2406 0,025¢ 53919 |2413,64 5391y
| |




. _ 5
Condation _d' appur

Sedion | TCE) | M(tm) | A(cm)| ATw T-r_’g- OLsersats
Apbwi | 8,5 | A48% | 40,67 | 4U8ly | 29470 | Verhie

O'\- .d.ﬂlx \J_Q/\;\j\lﬂf /MM\: c 2 Co = 21
bay,
C=a-(d+r) =40~ (4t+5.u) =29¢cm
Q’t— Co = 2T = 2 x 3500 = gjzfclm-’
Bfé“ 30x%x68,¢

Aome en La bien 29m >%28cm .

VW,\,I'W\W\ e Du »}”ea\n.

v Re M hbE - %Y - 0,438
e AOMD 4€ 2!3 '::b _b._E-. >——-t—M
_M_‘L = 5,24 =085 7 AoMo
loMo €1,%
n- A ¢ 43
Bh TOen: 6,15 - 0,0056 < 0,04 =43
Jox 3¢ 4 200
3. hte 5 4 :
4 € l%‘ < o0,138 > 0063

ﬁwl’w Les SLondabions  donk \S‘WJLI‘G_:Q 5 denc la U‘@vgi'a”w\.
A o fléche miot  pas  mecessaire

A e )ﬁmn.bﬂv’SA.\ 'yy

?Our ?ou\rom, whiliser leo anmatuces  fromsvercale Fﬂ-]:)incu&\a;*
3(’_\\“6 )AD JMC"‘OAC é}.ue- /d rela éron

,Aw\mwt, U%T}te’e ’tg TbL avec
T-L < 3,5 U_b A U‘ < -;
7
—
(4,5 - b ) G, A U< 3'542"50

TLD
= 35T, = 3,5459= 20,65ky/cm?
5

T
Th= 3549 __ _ 3005 ko|em? < Ty
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Calenl do L'es basement”

- At 3Gt
T
On choigit = Acadre @& + detuien 8 de FeeE 24
At = 2,04emb
U;trga.t' Uen Lak = may (.%_ , 1- 8,005 ) = 0,83
G:GLE: 6,83 X 2yv0 = 41597 kj/c,m?'
£t . 2,04 13;_ X 36 x 41992 = 14,82 cm
® 500
Es bacemenk A missible
t = may b= 3¢ L3 OISXT:“ pe g R A
t.l = 0,9_’\ = o, 2 NI6 = :1‘)-1'

‘Ow /V-uznd_, {:=45(_m, )clord’ L A1°" (ours Al arnmarure:

Sommene o L = fem & oankwn  _daw o da | aFF\u
ux 0N /QHD a(.»-e la aumle ' _de Coanunk our
)u,?m\'\ . S0\makure  krancversales . C Gard nous
ho'nnena }a. moLte _de la outre

2%X20 , 2X 25 , 2x 35



2t

il Eh}jc ﬁ
-E?Weu» Ao o {x»uwme. 20

L v 4 L. 3,6

3°< < —E-_(.) ! - CDSd =q'25m 2121
L4213 423

30 4 =% 20 - *

4 2,5 . 3,6 1,6
14 ¢eg< 21 5 e-{15cm 4

Detevminalion s chorges ok Aurcharg es (_Pcdllme)
.PofaLS

Yo puL

0,45 x 2500 x4 - 41_'0 kj}ML
Io\ds monches O 1Fx 2200 2852 - = A43% kg )ml
Carrella ee+ Mortien 2 Ly +L,o = 284 kgiwml
Endut Im‘a‘, = 30 kj |mL
G"Qralg, ort:o = AD j\"‘l’
Gy= 54 Kg)ml
Surchorge hoox4 = Lookg[mlL
Poliov 1,2 ovd fofve 0,15x2500 X4 =
FCo.rmll&aE&-ml‘u ! 44+40 = Eh‘l,
Endinl” 2n P\ah‘e EOm By B = l% ?m[,
. G'z- 1490 (fj]h\l/
Su‘rcl«w\de' foox4 = 4005)“,-
42 = 490+ 480 = 930D ijme
MU

2,9 (4uavxo,z+qo+:z?) 1009,2 Iy [wl



Mozo b{zt"

2B

Mlc 2?56 kjm
3
aM, (2,5 +3,6) 4 2856x3,¢ < 9% (25)

3
y 4,234(3,6)

Y
MA; 3,19 1"”-}136-40113 2 1288 L “
€1 '
2,85¢

4,29

S

AN
(0) \__/w \_/(2)

0,242
(\JQ\QM,L AL o ceadrion a Q’anuL €D
C]r": o,e}t/..l, _ u ah: {,zggtﬁ-}ml_
/
i i e
v Lz2sm i L,=3,6™ z
A | o
R, - -l _ Mg _ -09%#x2,5 1,29
S AL i =-1,13¢t
2 ! 2 25 i1
1
= . . s, 29 -
R, = ﬂsz + M ZML_ " 1324x3,c 4129 ?j,‘ssc - 1381
R4 = 34 Pj - M, oy 9,5#x 2,5 4,29 = o, F¢
2 ] 2 2,5 i
. 4 ]
!
R’Z L T Y + Mi-Ma o S4234x3¢ +4,13- Y856 _ o tnds
2 2 2 3,6 ’
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Terraillage du chainnage (30x30)

Schemoe  AFa t{a\,uc., °;3M° 3,51 t/ml 0,3Mo
R=Ra+R,=4,73+ 4,184 f | T L 7
R= 3,511 t/mlL . .;’55,,,0 L_ll
e L
Mq < 0,3M, ,wec M,= ﬂg—l = 3,65tm i
i et T, =T, +Mw-Me M
Mt__-'.’:.,il'&'?'tm. x=lo +—T—— Sfemme My=Me
Alsrs Tz To= ﬂ%f = 5030,95 kq
Iermillaj@.-

on kavee M= 3,43%tm __3)1___ 45)‘3'13}”05:0%8
2800 % 30X2+)*

— k r— 2.\9'.3 > s = 0)?8} 1

Ao 37 xA05 TR Ee Tl e
2BoDA 1¥x 0,88/ ! m
&n /0 Boun Ma= 4,MEm IS% 4,44 x10°
= ___% - =
P? 4 ‘ )A 2f%00X 30 x(2}L ©,02}1
iy . = BB , &= 0,928
S ;

2800 X 30 x(o,e,wg)
VC?LL{ uh‘ on
_CJOh,Cut'l"ow fdQ Mow jL\@fUE/ A> 0) 69 L) L- E:b_ = 0}63)(3‘ 1301._5.-12_

Ten w200
A> 1,04Fcmt (_ VQJUJ—:&)
- Con*‘f‘a‘"\\"&S -
ov Kraver M= 313FEm
D= _:'3_3;.’_ (4,52+3,1y) = 3,83

E = 3o (3444 2%, 82)= 131,46
3o
4

ek -xé,‘-*:g,lSGn

- 30#), 28 om
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‘3 133 x105
k-.: ﬁ_ = L X
1 303,y9,28

=7
Th =10,2 X825 = gy 45kefemt L T
v

= 40,2

ASx 40,2 (8,25-3)= B0z kylem® < T

U,o\_: 45)’\’{0,2 (_1}—- 5,25 ) = 2)24,}.(5[01\1 <G—\¢\
A l’a'?\:u&, M= 44,13k m -

vl = 132,3 < 9 = 2055 Eﬁ/c\n)‘
-

Ta = AYy2 < $A =Y 200 %5/ cmt
— F\l’dl{\’a\klﬁ‘!\/

o= e

= %y k2T

Sediow | Mem)| Flmm| BE [F3= 42| o T, | w6
Travee | 4,52 | 42 (4180

0,0251 | yod2,8 | 2607 | 40128
| Appus [ 344 | 10 [ 18D | 0,017 |4 g0 | 2855 | 490242

Condition dlappun
Sedrim T MU—-,,.) A—(Lva‘) ATa T+%— 0 bservalw
hppas | 001|444 | 304 18792 39253\ e ki
_Vasieakion Be la fleehe
\
(N Me ﬁ =93 =o0,103
Y e Fa T 8 T ]5_&>M_l;
Me _313% 405 L tom
10M, 3“/9
29 A 43 - M52 -oootaB <op4 =43
) an < Ten 3ox23 | AT

3 hbs 4 5 A S o403 S 0,063
) Lélo >6 e >

Toodis Jis  Aondibiona donk \flvuy.feéo ,dtmc. | & Jm‘jﬁa‘ahm,&—
o fleche it pas “ecessaire .
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A’rmﬂb‘uw };quWr&ALeo-

Bonn pouvev ubiicer  le aumatures kramsvercales a-]::.m;i.x'mldm
/0 \O\ L ne /Vnoae,n'l\c. ) ,\.\ :&’Mdr‘aur q.au-l. .Qq l"dt\\'nv\ Suwivoade

Aok \3%31'(6 - )
Th< T aec  Th= 3,5 T, = 20,65Ks|cmt
Thb- Soapal _ 3 483 kg/emt < T},

3ox1%x 27
CAltM.l/ /dl l'be.C.Cmeni’
- M 3Tk ovec At= Acadre B§+1etuwer B8 &QEZL;
T A= 2oicw
4 o 300 X XX 33,0 25,34 cm -
590,95
Sab: max (2 4 _'b_@é_,) = 0,84y Cat= WF3bky[ex
> ) 9%,
E - may i E4" 17"(““ M =AF,13 e
- 5,9 '
Eﬂ.: 0,2136- ?;2C.—W\./
Or\ ym“cL = 15cm , donk L A® cours Amamm
Bow\ a ?Ml—v\ P Yor An. .QaF:P
uAL on a‘)")\u,.we. la Quda o Ca Pouur
(‘Q,fo.n,h Elon SOoumoature s k(‘anSW&qL&o

Remdr‘qUe -

ba,  poutre ’fnhe'ro, AL cek GJ'AJQ. a

ete ehudie cusn  Miveau RDC
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’ e,\‘ajc,
R= A m- " - AFo _
L l
- L 7o _
3= 5~ S =300 T
5“’ %%‘“’»63 = o«=233,2 1"
539 <94 64

\ e 3/4“ 2’}“ 416.' *'-

Epaiden de la paillane. - A A v
| I

3 “1
L b 2
30<¢. <—z',5 = t‘ﬁ%:%ﬂﬁ = A0<cec 416

JALY 1MJM:L e= 13 &
Jebeuminakion _dea /drw\ﬂw £ Aumolaa%g_

Poods o - 0,45x 25004 4

EX R S W e bl 7 - il

Carrellage +mortien . 2 | | . Ly 4+ 40 = 84 ijlml..

Endanl “en p\dﬁa_, 2 30 153\ML
Aov ho a 410 Kq ) wml

F54,26 kg |,

Su\v&o«s ¢ 9= 1*00\‘3"4!\\) G,

qa= Caxr 2P, = 1234 kglml

Poeds  beo 2500 X9,45x 1= 3FSkag|ml
LMMCJE .rj;o WL Lo+4ly = By ké]mL
n am F\a re ~ 30 alml

S“Me P, - i M}c,,_ = 4ookgIm L
9o Gr+h2LP, = 97F0kg(ml
9
9e '
{J /
f il

A
f- 92 1009, kg
WL

¥ 34™ y 23" y Le™ .
+ + 4

Paltern

APN: AAND N ,dd‘bmu'nc: La &'/fo/t( ) on c,mt.sb.‘li /?m.sowl"

?fooke_ deg rks  dans (e e.scab‘er_g‘ Au [¢er gh:.g(_
owv  cela ) on a.alof:f‘%a, le ~meme fm.lllaje.-

Kﬂ— /Oﬁtunuac. Apera. auad le omeme c?.w. celue du R.D.C,
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ETUDE AU SEISME

Generalites
Fes Aetowides Aldmlqaues Ampbdanf oux fondtrudions

s ,qudemkmu /,\m,bmluru Pou\rank mxceindre Llordre de
Arundeur Ao fa geavite  ((g= 9,8m/s2)
ho eforts  qul en dusulbenk peuvent Adlexercer en Plan Aelow
e duredCion atMJ,C.o-wruL
C@mﬁdou o de Czo'l:fﬂﬂ»tu.a, /demrm@em Ath‘f‘anemen‘t 0w
Autcedivemernt Loy effeks A ume Lombosante korlaonb\L 2 dune
Komposantt  werkicale-
gum,!aea Sondamentaux de calel

, e reﬂ\e,menk, pbiliad ot fe RPA 81 ot cecl dang
le Luk Ao jcu're, ane  elude Aismigue basee Aur les observations
& A analyses ,o\éaf jfou"ca Aur Ja diswial” en  Algerw
Ce mode Ar calcwl Aubshitue aux ejgdic /d\jmmicraec reels
Ae polliutations Atakigue nusulbank Ao la aombinaisow ALSJS}'e:ae
Ay Jorws Jickives Aot o effels pont quasiment Lquivaleats a
ceur oo Ladkion ,AiAMﬁa‘.qe,.

Ackuon Ammtqae,
Couts b’ab.«men.t Aeva. congu ot construt Aour

VIV Y SV WY ,}omu AIAW hbfljonh/o (U‘erhal/es) ‘f‘bhfcs
,aﬂimwt Mar A;M\/whtmen}.’ /A.a.nd LA /d_('r‘eckm.\, de  chacun

Av  auces /ffunu}:.a.m. Ao fa Atruckure cor\j[orm(fmed’,& la.}nrnwb,
V=A.B.D. Q- W
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V : Horce lakovale ow uﬁofb Lranchankt 4 \la base

A Coelficent A atdderabions s somes ; Al depend du gro
Alu auc ,did- La Afruckure sk %o,d.!_ fa Mte A\'AN'a'z?LuPc
Sa w‘&mr L AMaL  di Cableau 4 page 46 du R 'P.A 81

B :;cukwf a tombortement _dr  la Atruckure ) A debend de sow
):,:”:.e, X do Aa nakure de des contrevenkements .

D :]’tukm.r ‘,diﬂdﬂl\ ¥ l‘CIlrt‘Ow na f Aou @ n. Aaq U \leur &t
Lnie /‘i’\i’xla-ré s k Pj e Fol en jlonc?n’m-« o
)_A f,eﬂ'z»d.ef T ba.h'me.r\—t

QA ! Sackeur de o[uab.ll P é}sj'e‘,me. Ao ontreventement .
Alune  Abruckure  dommee , T bt onction. de ,Q’l:j tatial
Ar o duvabondance  du T 4ystiewe 5 Aes  dymetries en plan
AL Ao vegularid  en elevabion™ ok de Ada aruabtt\j ol Conhrole

pendant ~ La Undirudion |, la valeur e '@ b ddeminge
Aorn A %ormu\e/ Gui
G/ = A+ :é_ P?

ow Pz wt la efnaldf L de  fobservabivne pu non

W o "c:,s o AL yz, dtruckure ttal des charges bumanantss
' T“)E:O'/. P /::i“:; Aurd«age& A‘-u#\(o_'d'ah-ov\,v ( R.P.AJAerB_s,{.S)

-Pbuf moie }:Aj’ime»\l"
- Az 0,15 ( Baliment A usaye docial ) A‘W\PIQRE/ a A’écr éoncﬂ)
- B.o,25 ( Steuwdryre a Torh'?m/ oauhshble en Lé[;o,, wm,_’j

. Q.- A4ed104040,140,1 40,1 = 1,4

~ la valear 4o D dera.  deleamine ,d’ahr‘b‘o le S"D’/?J:%Jﬁ“d""‘ de T

T = 0,09H
Vi

, Sens Longhdinal T - 008x22,3¢ N
= ‘ = 0,458
4 o )
. Aens franswersal T 006x22)3¢ _ 0,554
Vi33

Le sob ./é,\’ b aAME. ) sl
an : - Do2A4,5 vl kiree du h
& \ e;i?ﬁ ‘214% I™r 6)
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Caleul  deo  mmastes das plamchins

- Nisear WL (rornnacse)

= ACAD'(ET‘E ) 65, 6(0 6x0,1%x2,5 = 3,84t

de P\o.na\u, °o,54 (Ags x43,3 )= 140,31 ¢

~ Pourre |orl 48 2 %0,25x015K25:= B, 4
)

— Pourre £ 42,5 X?-xosxohzs 20,1Ct
- _L Poreoun 4#x24 x0,3 %0,5x2,5= 43, 38¢&
total= 189 4+
- Nivean ¥
_ Vewanl de WL 189 &
- Plamclhan oqe,(qs SA3,342x4,8546,4x111,95) = 148t
~ Pourre 0o m\c .. .. 5,8¢t
- Xoulle \rugtlc...-......-_._.....-Z.ZBl-
B £ T AP V' 2 2
tral 203,76
Surch 50% (RPA 84)

@91 *69 + w.m )ud + (A2, S 4 12,0 +u4,05.412,02) 10,25 4+ 14,26 X0y
= 5,34 +<u C})xo,

botal :32,%
- Nivear &
- Plamdman (_45 $x43,342%B,3542x 6,4%x49,Y) Ao, 4 9 = ASH, Lt
_ Poulre .had.ma\, - e e s e e v oww B
Poutrre s\rc(s-t\/__. P S P 27—,6*:&'
....Pnl"cq.u,__. _..,-__.,,_----—--'*'-__J__'z"?-
hial 2089 -+

de So% (RPAB4)
0,5 (4,65 44 2,0% +42,8 4 €3,18 +29,49 4 €3,99) x0,25 4 4,26 10,

- 32,3
Sl 345t
—~ Niveom I .
- Plamdan ous (43,Yx43,3.835x4,85,9,614,95) .. | 44488t
.. Toulre 2 * 24,05 x0,25 X 0,4 5X%54,ALx0,25X9,45x2,5 5,45t
- Poulre €X Al ¥xo,3x%03 AL, B K03X0,3 ) 12,5 22,8 ¢
- Xoteam 3,4 x24 xo,3 X40,5 x2,5 24, B
kotal : lmlclh‘

Surcharte 0% ((RPAS4)
(b 65+ 3442 +4D,32 164,084 A LB +42,02) X5 wdy, a0 = 23T L
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_Niceauw T

- Blamcher ©,48(43,3x49,04 B8 1,85 44,95 x128 ) =14¢,82¢ .
mlre dong 16 % 0,2580,452L5 42x2,5 X24,05x4¥5x025= 5,45¢

-

- P(iuru S(Ex 44A5x0,3x0,3 4 A4BX0,3K0,3) 2,5 = 228t
— ?omau. 3,94 x 2A4%0,3 Ko, 5x2,5 =30, 8
toral 208 §¢

Auvrcharge so0% (RPA)
[(€8, 542022 +24,6 2418, 4 544203 444,02 4Ab2Y +12,8)x025
+13,22X0,5 4+ AY,2 X0,4 x5

~Nitean I

.

bhl z2¢,3t
_.?‘iancku» A8,fxA3,3 xo,u9 - . . . - . .. AL
- ‘,.u\'ra \ong 4éx 0,25 X 0,15 x 2,5 4 3XM9,L Xo,25K015X2%5 = €9(-
_ moatetrams ALBXF x0,3%0,302,5 - - - . -.gW0A6E
i bfeant. 28 XWMNL X9,380,5X2,5.. . .. .. .z464lt
e ’ tshal 200517 €

Surchage  So% CRPA)
43,24 +U0,46 +AZAY 444,024 5,5)xe, 25 +(34¢ )xoy =345t

Poids des Aars

- Nivean M1 1 wuc exhreriens

A6 x4,95%0,36 +1,5x64-0,36 4 4 4,6 %X0,3464 & 42 2,50, 3¢=120F ¢

Niceon ¥
2(HU42x49,2x0,36)+3,2X\,95 X 0,36 +3,2x\ 0,34 + 2¥1,6 X4,\ X0,
A L R[IIXNG MY o LEE

i “\\\J‘e.m'm

(3,2 X 4,95 4 3,254) 0,36 +4xA,6x 3,33 -0,3{ + LX)\ XA éxo0,34
r AL X491 wo,36 X2 =44,85¢

< Niczow B

(3,2%x4,95 43,2xYy) wo,36 +ZxEUx3,2x0,34 412x49,2x0,34x2
| ‘ = 40,54t
Niseaw IC
1,25 %x3,2x0,344 6§ x321x0,34 x LxA, AL X 49,2 x0,56 + 16K & §xo, 3
> A6 ar,4 X034 +4,64x5 0,36 +4,23.8,§ X0,3¢-2 = 45¢E
- Nvean T
L, 05 XAb x0,864 6,4 X 4,6 X0,38 & 412x49,2.X0,3682 44,48 & § x0,3(
A, 6% 2,4 ¥0,36 4 4,6x5x0,38 4 0€x3,2 x0,3{ =31,%¢.

—

Poids ko\‘);l/ A batiment ot A584,8 & onfl\nnti
W= 1600t
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CALCUL DE LA RIGIDITE]
Por e calcul des m‘\aid@b& Aows  les cﬂwﬁeo ﬁon‘aonbla
v oppliaue o méthode de  MUTO
R melfode de  Muto @t wne mméethode  approchee a’.w.
Mows ?M’C d’analjder AL Adtruckure wonstibuée de Porh‘a‘..ues
soliutd c{bow ae e.blorts hon‘goni‘aux (.detlcm¢) U'éni') basee sur
les sugidites des Miwnix - of d’ etnges dont MuTo propase
lea J.ormu\es q.Fchhe’en
Cetle merRode ot applicable bour lea  babiments & éhdcs
Nlaides dans  leurs P\ans ayant une ossature (,on\}wse/c
de porkiques reprenant la  totalte des chonges werticales
ey horiﬁon‘mlas ('noh‘e. C’.As)

'E’(ZI.E:"; de  calcul

Calen  des h{f)LcLi{eé |ineaires des poutres et des potean .

. L I
kau""’ L. kPo}g—-l:—

T : Momenkt d’ inertw

h: Haureur cl’ét‘ngc,-

L: Porktee anktre T axe -
Calcul des coefficients K et des coefyicieds de torreckion af
des Mmaidates des poteanx  dans lea deu.x Aens

Poteauvy de rive " Poteaux intermediaires
Etnge courant R.D.C Etage courant| RD.C
. K K K.
) | K “ 1 1 4 Ky L)
B Kg, Kp 3 k“{ <p
T _ Katka < 7 K4 T - KitKatkstkyl - Ki+Kz
K = lkf;' % = Kp K = 2kp = Kp
- 1= - = OJS‘T'—I‘Z 5—: _l___ a= 0,5 -&-—{C—.
2.4k 2+ K 2+ K 2 + &
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Mﬁ: c_,orriﬂe/a dlun . boteaw © *uv” de miveaw "‘4_1
W af : (©) _F s
s " (T ay kp, Avec E," Ec= 24000 Vuy (C.C.B..AGB)
(] T Resistance du beton 3“1“ fours

On A un bé\'bw a baoe de ciment CP.A 3525

donc. v& =120, do& Egc 3,62 xI0° kg / cm®

2J£ 1dute relakive de  Mavean Qorrg‘q-ofc, d’un portigue

W & O 12E O (0
Q’? " 2-—- "y ™ G\-g))) Z ay kp&

=1
Ow Auppooe. Fue
-Tow Ms poieanx .d/un meme miveaw ont laméine hauteur

- Tous ALes poteawx d/un Mméme Miveaw ont un méme deP/accmen.t

?ﬂ'ﬁ;cutc} ndakive d’eihﬂef .j'gv

LT}
' 526.:!, = Z R,ag( Aw\ruwlf ,QL Adens [Or\\j'\tud_,'nal, (u:)
24

e, W

R@-\& & Z pvé\/ Awvant le 4ens ‘tmns\rerSaL(‘})
"('-;‘

@éx : )u'giclﬁ'nf ndative de mivean uén = ‘an{'{a‘,ue_\ov\j (£)

((IRY )

R/&Y fu'a{cur." Nakive de mm& dw Tvrh‘arut trans (t)
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Ccu*ac*l:er\'sﬁque 5 5éome‘br£q.ue~s

Determinaion du centre de torajon e du centre de masse
a) Cenkre do torsionm Cj‘, a _l‘.c',\"aqe_ ﬁ,

F' N
Y
3 - 1N ()
B ——Nmv
IEJ}U G .'|
| :
Cj ll { > X
- |
= M
W ..« .. pees o @ianees ()
0 2 » C

SO\U 0@3 A re,PErL Avec. Ox oF 03 #,Malmu SO

MWMIA Au  bakiwenk & 0 um 'Foimk ‘F‘”"“"“r“"

Lo Gordonnets  (Xej 5 Yoj) A centre de fordion i

Ao L'ﬂ'ajo \J 4“”" MPP«:{L a Oacj AonY d’-:nm’u?:a.n.
k- ) (‘{:) dem (e) (L)

Ry > RjxY,

. j - i J

IC:) = th k ‘Lt) \3 CJ e L=m ‘(_e)
; Ry 2— Rjx
=4 =4

RSL,)( : Q,;:jl'd.;fz nelakive de miveauw (J) du ?orh\,rw_, Qonj (Q)

Rj‘;,: Rt:\g\'d.lﬁ,’ yelakeve Ao MWMU) duw ?wteq,u. Lrans (&)
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Cen\'m At korsion

Niveaw 6.5, 4 ., 3 2&:9,6'"-
Y= 4™
’ Niseau 2, 4 Xc=9,6"™
7(_:5,3"‘

CenYvre Ade noste

Niveau 6 1 (X« 3,63™ , Yo eb,51™)
Niveau Sery  (xge 436" Y6 <=+29")

Niveaw. 3,2 (X6-=10,68 Y6 = 1145’“)
Calewl de f'axcentrialy
Le &m:‘;\cmed Loy Te \eo oNasS\s [ XN CTrc Ambose e
/Cm\S\ch‘v\, '\\Ml— _):orSnm _dlensewl ble O MaXs maam de 7 de
Lo blue Aimention balimedr & ce Miveaun
ﬁg- Lon )msdke A D ocentriaty _de Qa N:»J.M g

ﬁ-:a k\m h\u Abpliquets o cemPre _de masse par Tappert

(‘.en\' CSV oW -

A = _S_%L:c:: 0,88 m x AM

400
« Ni veau f I fad 3 4 5 6
Em\'rtc;x €x| 4,00 4,00 4,00 4,00 4,00 1,00
Ao Cleul ey [ 2,00 A,00 4,00 4,00 4,00 4.00
Ewentnial[ex| 0,05 9,62 -0,62 0,06 0,06 0,0%F
rele(™ ey 0,20 | o045 | -0,65 | o8 |08l | o 4
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Lla $esibion Au powk A‘M\j—\wn bl dewnee @n ;kann A
ca oJ-u.sharuc, AU ?br\'\a‘.ue. . Elle  aaF donreé Pwu

am\",dﬂ- k ) .:h;. aombire. _da vabean

t.m ,Q.Q. ?wt'wrue. aF & nuwmaro du nveau Canstdiné
Hﬂ-un. bulldyn C.‘TC.)
Tvs.wso ,o\L cmrukm\ du a la vaualriwn M ‘

o 3\&.&@’ Uacatre ( /L) _deo Sup @-)
ou\‘m.g Aupouienre F Anfentewres 2 )
E&L\m 4) . Ot at Qn,}ouhtn K obd hvec |

g K4rK2 O Peutres  supuneures W
k;-}\(q, - .- Poutres Anfeniuares ‘ 14
\!thQMc AL (orrediion A A h\ : E !i‘*-':i‘\—
WL"M-;}&\ AL a4 haureur d! 2 — B 3 (-4
A, efzue Adubrviaw ad Acev.\'
Lok ,dsm\\::j FQJ\, N h\n\aa;) 5) ,@n ndhiem MM} e
AL oy, aY > %y = hs/h R Miveau Caynsidere

-\/z = o ?ouf Lo derniea M veay -

¢ Tarme _de b(’"&(.how AM /a. la \)‘ﬁ}\;ah'tn de |la_
hawteur d'em Jc. A vu.w'r cﬂﬂ.‘:hl’ , €t dwnne par
\e hbler ;l‘lJ\m AL ol a—d._h‘g
our LeA nu ) ol , = h
(? h du Mvean (‘..nnS\‘dj.rzs ) ’ 5 /

Dérouminakion _ds wmoments  en tele ,duo bo’reaux
Une Jous le potak A amflexion (mome»d’ nul ) et ah.:"en-nunt. d

¥ MASS nw d Yautee rt  horiconlal <«
C‘: of y ).a: mme?nrum _ole Feau x TE heu.ent
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u‘-"‘“ ATaby a la Nsistance el la shabi o
on ‘pand  donc l% Bollicitations Totxles A?onde,.e&\.l e forme

41" Genre ((SP1) (At + CcB. A 69)
Sz (G) + 1,2(P) +(1)
= (&) +(V) + (P) +(T)

2% Genre  (SP2) (Adk F C.C.B.A 63)
Sy= (©) + 45(P) + 1,5(Vv) +(T)
Sh = (&) + (P) + Fw(WwW) +(D
S7:= G+ (P +(M 4 (SI)
2™ Genre  (SP2) ( Ak 3.3.2 RPA 81)

Ses de:ments Ah‘ud:\u"mm ,douren:t e ,d‘\men..Stonne.s

€n on d‘n on
AL ombinasons  de

cRonges  Aur 1a base des neglements(RRA 81)
Sy« 6) (P + (S1) & 0,3 (G) + (ST)

(G') Soluu‘.hlh‘or\. a\\:c. a \& ch

(P) ! Sellidtarion due o dur Bes c:l’-ﬂxﬂf)‘olb\'mu 9 Cnm{-m.o | es
malorakien ewventuelleo our  les ets ‘J\jnam es .

(V) : Se¥ictabion dile amx Aurch cdimakbiaues’ mormales

W) : Seliitation dite aux Aurcharae Cll'mah' es =extemes

(T) : Selkcstation dite auec Sde ‘bemPeru!-ure, et do retrault

(&Y) : Solucutakion dile au ~ Aesme '

Ww) Coo;f,{u'en.t e depem(, des Surcharg es d’QXfJ}o: tabron .

Comme. | lanﬂus‘.u( du babkment me imp.:sc pas 25™ . On ne E‘m\aL

w £n Qom}a\f,tt::t/&olhuhhons 559(413 ole t‘emf:cm re

retr

' CO!\O\M.\\ON

Pou r les .")ou’(re_s

fPour les Foi‘emx

*)M.m nents

e fombinsisons A considerer  gont
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Poutres &) +1,2(P) (S5P1)
G) +P x(S1) & 0,8G +(SI) (8P2)
Pokeancc (&) + 1,4(P) (sP4)

&) + (P) + 4,2 (s1) et 08(6)HoD) (SP2)

Moments en travee dans  les boufres

giur Avownineyu Le moment  en Lrawee dows lea changes verticales .
\:&’nm La. wufE)e el MMe\\fs( A:;M la trawvee Andependarte

o de rbee 1LY avec (e raes bermanamin pHude aurec
LQ:P Au eth. ‘3 ? ?

On Prenrl Lomme  Qane de _feamebture . :

- Pour Lo mnamenks Posih‘\:fs , U a'.wﬁ Joint  les ~momenks
A appwis  Munimamx ew  vateurs  abgolue!

- Pour lee moments Méjod:s}s 5 c<ele Fau dot‘nt’ les mmoments
Alopbuis  Metimaux en” Valear absolue T ( CC.B.A 6 At 4.2)

Ceer Adams  oXoguer cos  de chcuae en Subbosant que Lea

Au rges Fau at  2tre )moiependan'&s les tnes aux autres .
' g M (G44,2P)
Muw (G442P) commmmmm === =" "
Mu (&) -:‘:_ o e e e _,L’/_- M., (G)

1. M, (6+42P)+ Mq(6)
2 . Mo(&)+Mo(G+1,2P)

3. M. (6)

4‘— Mo(Gr-VI,ZP)

Sv on weut calader le momenk en  fouee dows (G44,2P)
on cdlale dlabord le mMmoment lJa.Shl,tich\ Mo Moe (G 1,2P) 12
8

- Lo momenk on truee derw  Me- M‘(c—u,zr}' Mvicr)éMc(cr)
el l‘ moments aux a.lbfut's Aera Mg = MQ CG.) -+ iMa('bZP)

- le moment wn travee sous (SI) : M, = Me;—/‘dw
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PORTIOUE 2.2

EFFORTS. TRANCHANTS.DANS

LES . POUTRES

Combinaison | € + 12P | G +P+E L P- E

Niveaw T}nvca Twr Te Tw T;_ Tw _rc

EC |4818|-4478| 797 |-719 | 619 |-254

= C A Vs 7178|709 [-277| 551 |-419

E C | 3974 |-9478 |4403 A9 77 | £3F |=744

c Algsie| 1043|1062 |-1118) ¢ 9¢ |-752

EC las12|.984 |1197 |-1201 | 413 |-¢17

C A | 9544 |-40408) 44,73 |-1825| 583 |-é41

EC o842 |.984 |1497 | 1201 | £13 |-647

ED |o758 |-3342|4388 |-2642 |-1354 |+40%0

DC | 587 |-4874]| £9¢ |-302 | S20 |-44¢

=
=
H C A lgsuy | 15108 11 73| 1225] 589 |-4 414

CA | 2962 |-8 282|147

Ebro,ss 0,39 |2824 |-2778 |-#,54 | 177

H DC | 553 [-4936) 952 870 | 2,42 | -oée
CA | 7942 |-8302]| 2247 _11,31| 331 |-383

S £



+2

PORTIOUE: 2_2

Coml:inar'sons : 6{55 . NDMCnfS

a’,a.ns./ecs - Poutvr.s

G+12P[G+P+E

G+P-E

0,86+ E

0,8G - E

NMiveaw

Trav

Mw

He

Me

Hw

M,

He

N

Me

Me

My

M

He

EC

4,172

5138

43

-0,55

4,005

357

5995

071

2453

-56%

-431

CA

43

513%

4172

4,5

5995

<358

4,005

4443

431

-54%

EC

-157

g4n}, 955

386

1439

0,434

L4t

1,394

CH

8.29

-175

gooé

79 351

347

EC:

-19%

-9{31

1535

3072

CA

1446

5335

-’fq,lt!,

9 194

I | M| X

EC

-24,99

135%

1891

24,004

2 2

CA

-1%19

4,518

7395

132

4, 244

1T

ED

1313

¢ 781

-794Yy

{165

bC

2352

5345

13 98

7

4417

Ch

4,82

8112

24028

L14418|-

Eb

9952 I;,m

23313

1358

20124

3432

1521

-.29313

bC

4,28 §4,83

41

~0,69

%27

512

3352

L735244

7838

CA

LS 4%) 1%

4585

0,755

1257

44

8059

20,504

11, 224
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PORTIOUE :EE

Cambincwsons . olles . Momanfs
oﬁang.jcs. POUTRES

G+12P C+P+E | G+P_E 0,86+ E 0,86~ E
NMivea w

T;rA'Vi:i "\J ”t Nc, ”u ”t n= “w ﬂt NL Mo nf,— ”e. nV ﬂc ﬂt

1.2 |-0197|9343 |02 |3 944 [ 1157 [-1338]-3 354 [-2433 (1282 [3o04¢ (1969 L1714 |-3304 [-os47 |1 344

-3 95209343 |-9197 |1 282 9342 |32 |17 | 2342|1334 [130b Jo, 254 |14 % F 171 [0, 254 b3

H 3-4 |-%19% 0363 |-oP3 | 13% [0 30 [A22y)-176[03¢4 [133 | 4330 0,290 [-143¢ [-143¢ [ 0,230 | 130
4-5 o197 (2369 |0 1921133¢ o764 |13 |-1 ty|03¢¢ (433 [131¢ [o290 F1up 162 fo 230 |13k

5-¢ |19 [°34TF |-ot52) 13K | 34e |-1RR)|1700 | 0342 | 1282 | 1306 o 2sy 130 F1i |o 25y |13

§- 7 |-vt52(0343 [-ofaz ) 1282 o 433l-335¢ |-1.778| 1757 |£,94 | 1346 |-05¢7]-3304 |-1,214 [1049 [302

1.2 |-092 (9% |-9382|Zo5 |2445 |-3829)-8.87 [1965 [3505 | 2314 (1997 |43 -850 2083|365

-3 [»382[0533 |-9312[3505 |250 |-4,75 |-3229| 050 |357 3654 |0 teg ~4004 | -4,036|0,247 |37 4

H 3-4 | 9312]05% |-0312]35F 053 |-475 |-4. 75| 053 (357 |3,2% |0, 264 |-4,m4 |-ty [02by 277
-5 |-9312|053 |e312]1357 053 |47 |5,75 |03 3,52 |22 |02y |4y =Yool |0 26y |3 74

-6 |-9312|9538 0382|357 |50 [3929 N 4,75 [ 0,50 (3505 [3,7% o tys |- 4,036 |40t o208 3 684

2382 (%762 |-4%T | 3505 17905 |-8,81 {3829 | 4,745 | 745 |39 |-2,003]|-85%|-4,+% (1987|232

1,556 |-0205 |-9383 | #1471 |3063 |-¢,9a| 4,57 |-3478 [( 195 |12.21 303y |-47% |-1397 |-34& |43
-9,382|0,538 |-9,313 |15 [950 |48y [4905| 0,50 |6 26 |437¢ |o248 | 494 | 472 [02ep |60t
93121957 |-o12 |626 0,53 |42t | &2y 053 [£2( |éunt [0264 |-649¢ | it o 264 ¢ 4ot
-9312 (9,57 |-0312 |4 2¢ 0,53 |68y |-680 |0,53 |6,2¢ |64e¢ |0244 ~4,690 =663 9,264 |6,40l
-9312 10,538 |-0382 | 4,26 oS50 |-435 | 684 |o,Se |4795 |$uok |0 248 |-47x |44 | 0248 [63%
0,382 |-0,205 |- 1554 14,195 [3478|-#,SF)-6%S |3,063 | 17,67 |637¢ |-3,44 |- 1397 |c 22 | 3,09 | 1227

I Lo KRV
|

[}

ra |

-
wi
|

Lo
\

W

-4883 (90372 |.0323 14734 |4,581 |- .70 L 13,8 |- 4129 (317 |7,98¢ |4, 512 |-8,656 |17, 704 | -4, 408 | 2304
9323 (9,455 |-o%2 | 813y (0,431 |- 38 |- 878 | o431 5,232 | 830y |0, 248 |- 624 |-8.65¢ | 0,248 |3 32¢
-6 2 [948y g 243 |83 (04ST (-8728 18,328 (9458 | §232] 8,336 |02y -8y |-g4ty|o 26k |733L
9262 lo,ury [-9262)8,232 0,458 |-87:8]-8 728 |0, us8|R 232 | £33¢ |o2iy -8 42| -g42y |0 Yy |83%
4262 |o4S5 |-9323 18238 [0 431 | 8384 |-3,728 [0 431 8124 18334 [0, 243 |-845¢ |-042y|024F | 304
2323|0455 |06 817y (4129 |- 1283|872 |4 SE1116,73¢ 18304 |4 408 | 12704 |-8 456 |4, 512 | %93y

ol

“
{

La)
]

(SN
1

1,387 [~ 10323 | 13,331 | 4,394 | 1032 | -19.308|- 4, 34| 9,714 |1519 4,349 [ 1o,196 |19,216| 4,761 |9, 84,
432310455 |-0242]9,714 |0437 [10,268]-T03% 0,437 |9,772 |90 |o2us 1o %] fom |o 248 |9 0%
%2 [0,48Y |-0262)9332 (0458 |-10,28 |- 1024|8458 [3772 |4FH [0,264 |-10744 | -Totéy |0, 26¢ |3.8%
U2 [048Y |-9202)9,772 |84SE |10 268]-Tou8 |0458 (9772 |98 |024¢ |-1016y |} To1s4 [0, 244 |9,83¢
9262|0455 |-0323 18,732 (0431 7326 |- 10,80 431 |9,71¢ |9,87L | o248 oo Lto sy |0 264 | 9,80y

r

-9323 10,455 [-oR6219, 714 |-4094 | 19318} 10326 | %314 [17,331)9, 04 |-4 707 |19, 344} 7,794 |4 349 | 1819

o
[

1T

w
{

£ w
i 4
-uhw-hwu-uhl'n-p.;gﬂ-unw.p.uaﬂ

ol
1
e

6092|0742 |~o HS 15238 |4,477 |-9,845 L1847 |-5,753|9,¢35 | 18304 | 4,445 |92 |-T0us0|-4,195 | 9,458
-5 |0, 72 | 2092 | 3435 Jo, 762 |-9802)-9,0¢s [0, 762 [9,458]9,658 |o, 730 |-982¢|-9842 |0, 770 |24%
492 19773 |0092 §9,45¢ |0, 773 |-9.82)-9,842 0,173 | 9,458 | 94% | 738 |- 9524 |-9.8% |0, 732 |94 7
~9,098 19,133 1-0092)9,458 9173 |-38v2)-9,042 [0, 173 |945% |94 [0 738 |-9.83¢)-9.02¢|0, 778 |94
2092 10,762 [-o,MS §9,45% [0, 142 [-9845 |-9,842| 0, %2 |9,635 |9,6% |e 7o |-98¢2 |-9.802]0 730 |9, 458
9175 |0, 742 |-9092 | 3,435 |-4.153 184724 9, 865 | 4,477 18285 9458 [-4 185 |- 1845¢].3 842|445 [1£304

a
& s

.
dn 1V

o Ll
el
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: PORTIOQUE :2_2

MOMENTS. ET. EFFORTS . NORMAUX.DANS

LES . POTE AUX

COmLinaESDn G+4’&P_.’E+P+4,ZE G+P_£2:E

086+E 086 -E

Ml VCa.u PDC r[sup ,1”'! N‘-ﬁ"s“’ Mun H&UP Hnlgv
o |417 648 V4,21 421|358 |535 [351 409 542 | 351 | 157 [354

%36 1345 (2051396 | 345 [405 |7394 |304 | 171 |958 | 304 (171 958

s

AvAl
O3>

648 14,21 | 554 | 535 | 421|258 | 225|357 (409 |3 56 ssflu? 51

325|366 114,32 )11089|%92 (1855|121 | 147 |1223) 4 | 537 | 1134 536 |22 |6 oF

903 | o1 1340 ) Fob |5 79 |3371| 35¢ | 558 |3577] 585 | 4,31 | 1933 573 | 47 7837

IJ7
O > im
g
!

<03 1434 | 716 | 934|645 |1510 | 622 (245 1838237 | 4,50 5;94%417 38 | H71s

3,50 (350 |2450] 1333|1149 (3987|487 503 |1752|993 (839 [1534

s 4
T O > m

920 |00 [S4SB N0 1o |8 (4 (409 |37 (844 [5109] 837 |7 15 2631 845 | 693 | 16,91

035 |05 |312| 10,83 | £99 |49 | 937 253 |3370| 852 [¢99 (296 [ 832 (478 |24

350 350 |3541)1547 1341 (4445|921 | 4,95 |21 ¢4 7183 999 243 8,84 £37 [#33

920 020 | 5o W14\ 149 6547 | 14,4 | 111 [4347] 953 (953 [35,0c) 937|931 |35,44

%85 |2.85 33331317 1591|2593 | 131 | 945 k377 | 43| 857 40,70 | 527|838 |32y
_——_+—_

323 (840 4337 1554 |15, 21| S0 | 946 | 4,70 240l | 1410 | 12,05 (34,32 8,74 (3,39 | 730

137 | 102 | 88,45 4,02 | 1349|8183 144 | 1137|8377 | 7132 194 [4202]9,90 | 4,08 43 64

J

= | m

I ulivlielPd iule)

o 19321632 1433|1341 | 17 11233 | 1,86 |- 448 | o414 7112 12,50 | %41 | 10,10 |-7ob

145|107 4525 134 |12 154 | 4,92] 133 |¢9.% 972 (395 |12 | 1150 | #27 |44¢

LH (37115131 | 4,81|2194 (4931 | 570 |74,83 [2674] 829 1256 |42, 95| Su? 14,7, | 245

~
}
=
Ey
2
S

#2136 | 72,31113 42 13515 |9 2o (414,34 |94 99) 912 1506 |4543) 796 [1390 |50,93

AR
K} -~
W
Oq
o
[
o

142|198 | 15,74 (38,50 | 11,83 14,64 [ %98 | 1,07 | 74,3|2910 | o7 | 12,3 |-1714

E 0,611 0,011 145,44 | iy | 7L ol |-507 Héz| 7ée0|37,21) 9,70 |13,35 |- 15,94 )9,48 (13,33 (4 30
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PORTIQUE : E_E

MOMENTS ET EFFORTS. NORMAUX DANS. LES.POTEAUX.

=
Com binaison |G+12P G+PrilE G+P_‘[2E ofG +E 0,8G_E
Niveaw |[Psteau Newin H‘"p nl"'f Nouss nsup Hi-‘f N, i HSwp an Ncm.. ”sq “i.j’ ”c--.
SRR W W T 3,79 |20 |-178 | 379 |Zo% 1235 |34 | 17 |03 |3% |27 |497
% 4,47 367 (3,76 [205 |3,47 (446 |085 364 [18 [|45F7]304 |48 (057
3 1,34 363 |24 (132 |347 |44 [132 |34 (49 [099 3.0 (47 [097
H 4 1,34 347 |20 | 134 | 342 4170 |13y [3e6 |18 |00 |30¢ |18 [Heo
5 4,34 et (2,46 | 432 |43 | 276 | 132306 |7 F |0,98 304 (1.8 [09¥
‘ 17,47 36 |44 |985 [343 |24 (2050300 |18 [o57|306 |78 [157
L L;___? 0,59 335 [0y | 135375 | Lol |-113 346 (1,7 | 491 |31 |17 [-73
1 1,82 748 | 541 |44 )F48 | su1 [FI2]623 [4,51 |-4a8]4¢3 [451 |22
< 342 703 |58 (534 |Zed |58 (112|531 |483 |36k | 591433012
3 3,42 79 158 1325|709 |58 325|591 |483|193 591|485 |4193
H 4 343 7ed |5, 8 |330 | 709 |58 |330 |597 |4,83 | 496 |s597 |4.81 |1
9 5 342 703 (58 (324S5 | R |58 |325527 |48 |195 |5 91 |«83 |193
[3 3,42 709 |58 |112 70958 |536 597 (483|012 591 [0.82 [3iC
7 7,83 Ay (541 |#92] 443 5,-4'1--4,% 6,23 [ 451 [62e |23 |4, 57 [-408
S S YT 1030 | 8,42 |-1944 |#,30 | 84z |%65] 858 | 2oL |-0S |858 | 702 | 7303
2 s, 14 992188 |[9411332 |83 |o8y |gaz|733 |64 |827|733|-12
3 5, 50 9,92 |88 [517 |392]| 558 |55 | 823|733 (488 |£¢7 %33 |2,83
H 4 557 9,92(8,8 |5250992]88 |52s|8¢? |2 |29¢]5¢3| 731292
s 550 992 |88 |518 |9,92 |88 (518 |4,27 (%33 (2838 |8.¢7 731 |L87
i é 54y 2,9(48 |o24yf992]8,8 |3¢1)8¢23 | 733 |-142 882|733 [44¢
7 3,28 42,30 [B4E |1645 430 | 842 [T bh | 858 | Bol [138 | 258 [Zo2 |-3,S
1 430 1470 | 4939 |-1919 112,70 | 10,39 |234L | 1958 | 64 |-13:2| 457 | Bt 2452
> 6,73 1154 | 11,54 | 4,33 | sy | 115y [-150 ] 262 | 962 | 17]962 242 |-3,¢3
3 724 1154 | 1,5 | 483 7154 | 1,54 [483 | 942 |9 62 | 583942 |62 |3g3
H 4 A33 M54 |54 (6,92 §4756 | 11,56 14,92 ] 962 | 9,62 | 337 | 242 [9,462 | 387
5 72y M54 (1156 [ 683 IM sy | 11,54 |4,83 | 962 [ 962 |3,83 |94 |92 |3 83
{ F03 sy |1y [-738 Nrgse |15y [#hd2) 90 (9,42 |-302)962 | 962 |32
l;t 4o 147 | 7937 2210 §12,7' |1e,39 _-15,43 10,58 | 8,4l |24,45) 10,58 | 5,64 17 3
’ 2 5 éo 1450 | 1250 |-2§HM |12 50 | 12,50 | 39,50 | 40,41 | 12,47 |-25,39) 40,47 | 1o, 41 |34,47
2 815 13S0 | 12,50 | 1906 § 1250 | 1250 |-374 | 10,41 | 1247 | 134t | 12,47 | %47 |-5 34
3 599 1250 | 1250 | 848 | 1250] 1450 | 548 | 1947 | #.47| 4,22 | 241 |1047 |4 77
I:I 4 9 1o 12,50 |12,50 | §59 | 1250 | 1250 | £59 | re,41 | 1941 | 4,83 {1041 |10.47 |4,83
B 829 14,50 | 1350 | Z 48 | 425. | 1450 | 598 | 1041 1997 | 472 oi? | #0471 | 477
r_ 8,23 1250 |1250|-2,98 | 1250 | 425 | 1982) o471 | 1047 |- L8z 1041 |Tos7 |#,13
4,82 12,5 |12 S0 | 35 80 § 12,56 §12 50 -1 1241 | .41 | 31,75 |10, 41 |10,41 |- 2551
588 9,50 |17 |-3918) 9SFN\ /7 |5939 | 297 |75 77|-33%) 2397 | 14,17 ]| 4=ss
£483 109 |1548|2297)75 3 | 1548 |-63 1908 | 1307 | %91 )9, 08 |13,02 |-F43
562 10,9 11548 | 9,77 §12 9 | 15468 |9,11 | 902 | 1307 |5,28 | 2,08 [72:7 |5 27
9, 74 199 |154g 19,23 10,9 | 1548|923 § 9 0d | 1507 |5, 34 Jod | 7307 |53
9,62 10,9 |15¢2 317 V40,9 V1548|977 | 908 | 1307|528 | 908 | 7307 | S 258
9,59 o3 |15(R]-55¢] % 9 15,48 | 2334] 9,08 [1307 | 49738 |13.7 | 7713
5,40 956| 17 |4363}°%57 | 12 339%)| 797| 7417|417 | 397 | 14,17 | 3447



LERAILLAGE .DES. POTE AUx

COMISINAISON. DES. EFFORTS
LES . PLUS . DEFAVORAI3LE

& ,ffsENSTRANSVERSAL_SENSLONUTUDIMM_
| SP1 o P 2 P1 S P 2

ynmm&kmv~ummmm&

L

A D
~.
=

—1235|443|F15]55, 354 [351[ 559 225] 295 [ 205 | 342 %52 |30b [3(F 205

[ 14974 | 3¢ [4g5s [1089] {07 | 534 om0 1855419 24] 53 | 7,9 272 1594 | 709 536

I- 130,30/ 35 [30p7 7333|224 [ ¢ 99 _@_giaa,x;ic&iw 992 |-1.2 [543 292|341

IC 424, 35 |444es(1547 739|884 | 1547 44,4542 74 [4,33 7154 1-323(9¢2 1154 | 74,33

T 1515¢[ 3235204 |15.55 | %30 1939 [1554[5204 [ 5452 1906 |12,50 | 534 147 72,50 |19 o6

LYoty (27116351 1194 245 274 1219416931 b0, % 2335 |75 7 |55, 7307 | 55,47 |2395

IL_[7523| o [7394]345 958 [304 | 345 (1394 1583] 205 [347 [o57 [3.¢ 362 | 205

- |3808 (o1 [3337 %oy (1837 1523 (204 3577)3808 534 709 |0tz 597 [ 709 [536

C - 2 I 15922/ 0.80 51,09 |14 (2,97 832 |70 |5409 5972|947 (9,93 ~120/827(992(3,47
I [#1,05]

=

b

I—

%

(30x50)

91,23|02p 6947 149 35,44 9,53 7143 163,47 8123] %33 7154 |-323 (9,42 | 115, 74,33
(30ox 5o0) 94 801137 [8337 (107714202 | #1328 [ 402 | 27,53 %, 5, 750k | 72,50|-534 | 7047 |12, 5 |72.06
11159 | 1,4 9499 | 14,34 $3,4317508 | 18,42[35 79 7715312298 | 1547 |-349 13,07 | 7548 (22,97
%74 1992 | 1700 | 7344 Mmﬂf_@ 22| 325 (130 ]-0p7 7927 11432]3 25 |
7,48 | o59 |38, 1524 |- 114 12,36 1574 3850 ) 7%,48 | g 19 743 1-25¢ | 72,84 7543 |8 79

Boxsy

2 1995 14,73 %25 1421 [35¢ [409 [ 554 535 295 1205 [347 [057 | 306 |3¢3 225
A |13se 234 11832 [4,23 |59+ 7371994 | 422 [ 15,58 %3¢ | %09 (072 |59 Zed |53
E._2 213331058 5% (933 g [geq 79831790 §3366[947 (992 [- 120|407 992 [947

L |4450 |05 483721477 %42 | 1312 | 2593 Jadso 793317154 |-322|94¢ |15, %33
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T, o« A22,86x\0% T Ay 6€0 ], wy= 3,84 .
iy AT0%x350 AF0 Tk D124 <ASTs =332k

Feccallnge dr la demells continue
Calo Ae Ja semele

Aous SPy .t NouGey +ALULYRNUX2 4AHE5O4TOE
M\b’d\tclﬂ, yi 19N \)\l?n.h A .&.LE?_L,)_ =16 33(.#'
Bh Tar
R o s .
k)= 20 - 2,99

‘5‘1‘!6 - ARO

Nz 2,54 X AFox3C0 = AF34y b
Ao N(BL)  _A3ausio(dro3D) oy rcad sk AOTAL avece=3c

BhTa \ LR35 XU 200
Abbm- AR
l Aoﬁﬁ—k l 502kt
. ADD ” 200 y 50
— 2 ) s
Mﬂm\t\ma A contrainkss \ l
ﬂ’t:uf“t/ . Taz 34t’/m“

On A\:\,'t;‘yhot ‘JO\.I.C AC«\M&( G}Au. \z Aia.\‘)ram'mc_ ot “%me'"

VLT TT]

rap=57)!4 » Rp<yotat
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DESCENTE DE  CHARGES |

4/ Nivear tormsse

-~ Peoteckiem ras\l eno ko e (N} i

— } "'Mchuti’amwlh Cou ) -, n kﬂlm’-
vewa ol 'Peu.l‘u em=% - e o = 50 L

T oot e Ponkes (ome ) 5 k’ T

— Plamenan Q,mr\w Atk (AG fl{) - ?.65 Im‘-

I P\“ﬂ"”‘"‘ o - -, 20kg/m*

ttal 450 kg|m*
2/ Ml.d'ecul\. L\L}Q‘d}w

Rt&\'tww (8%) Qarrdaoe.\.molhh +S¢Ut .-.. 150 Iml
- Xselahwen . . . - .- OSk4|mt
- Plamcharn.  cov Crang. - (2_04.5) . - . . . 325 &
_ Foa ‘:\q,} nd.. _ . . m mn e b w20 Wb
‘l}»b\LSDDl"jl.hL'
3/ Mivepn Aalle pbh«mlmﬁ
- Revelewent | . i moa R e om e L . BB kj,n
- ?md_s, ,oLn-o Mnrd«) (2&'_{1!‘_4. 2,5 . . . ..435
i ?\MGL% (e =)\6c~n) L4oo =
- FI\M P.lukr‘e_ L 4
bohal #50kg|w

Surc,\\&rgc.

- Te.rras&-e Aoo\c@\m'-

So0 \Q,I
S«\Ln ?m* zoso %rm
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[ Calel  des Hlanchers

A _Planchen tovase 4= 450x06s5 = isb\'-g/ml,
P= {oox o045 = €5 kj wml

.q
3e 2'
) 80 L 280 2,80 " 2,80

ba ] P | e | —=r

9= 4 x12? = 37D kq |wl

Mo = 48!& = 363 kqm ) Mappui = ©,5Ma = 182 kg,

( Mteani =ogst,= 308 kg m

ﬁf_mggre - A’P‘)\u A:O’SZCML = 41 TAD
- “Troses A coFloam? 5 2T4 0

2 - Plancher bama»w

(3,:.'. S00 X0,65 = 325 Q‘m‘.
?a 500}(0,65 = 325 ‘:jl'“\. ? ﬂ: n'\' A,2P = }"S“B'u\b

Mo.-.ﬂé-: = Yoo kgm i

. 3- Planchey dale  polyualents ‘ ps 500 Ky/nt

dia B° =) C(ovel= 0,99 u—L—L—l__IL_L_L__LLL_lu

Uinjluence de le perte ask faible Mf\h\“»ﬁﬁ‘
- Calel s dalleo | _

3;7—0

Mapp = 350 kgm = A = 0, 64cm® w, 1T10

Me =59¢ Kam = A= 4,08em 55210

Le=320-0,322,9™ } 3 %% 20150,y 2 La dalle porte surles 2.ser

I...‘a = 4,40 -0,3 = 4,10"

; ::‘sﬁitzm)ﬂ )

Ow penlc calalon les omoments 4 1’&# e g %, il
en Amuvee a Llaide des yelabroms Swvante /5 ?
/ Mx? Myl
En fraode {M*‘-*ip : :f-’ <—"‘-1§$’
My = otyP ;‘::g‘y%n@ih&u / g

nnet  in on 4 4

A lfafrm {d(}(‘ ‘?”'-? de £~ %o 11/«'//(4})////////' J‘
P= (,] Ox Q? Ko

s 2,9

EJ =,
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."ia'- = Lt = Aw=0,024 o(a:: 0,04073} }$‘,to,oq-fg " %\’ =o,02

L
ﬁﬁa*a,%: 7504 4,2x500 = 4350 “3/ N
P= qhﬁw& - 41350 x2,8x 4,40 = 16051,5Kg
En frasie A \lappus
g Mx = ST k‘b)m P? d{,_‘-—?'éoksm
de Lk 2 \f-grn M‘dz"&gsk\jh’\
E?“iébf_w e la ,dn.L& e<Abcm
M“_MC\‘( :--%Dkﬁm ,b:100c_w\ ) kt=46Cm
Aws 2,32 cmP i) 51’3/,,,
On ,aAaPk un Jri’/aje_

Ay = A,03cmt = 51‘3/,,, 5T en me-p pe
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CALCUL AU ssismzl

1 Estimalion .doo po?cls e /%er'ents Miveaune
» Niveaw  Lberrage

= ?o.‘cls sde  placino teve 0,4 x0,6x%,5 1:4 (3,1.,3,53)*“9’91

= F00t
~ Loids du plamchorn, [ 44,2x43,2 _ 4 %ﬁi:jx.,qs ... = 7BI6t
- Toids .deo Pou.l‘ﬁes
. krans (319,3 x0,4 44,2 + LX0,3X 0,y X 2,90)2,5 . .. . =4368t
» Lc"nj 4xo0,2x0,4 X 2,5 ):3,#5*-2,8] - 0w ow o e s e 0%
- Perds da L poteau 22 xo4yx0,8 x40x25 = A4 t
G- A6H B4t

w Nisean bibliothegume

- Poids At s exreruears L x3,u5%0,35 4+ 4 x2,8%0,3548,3x35%0,t5 = A6t

- 2oids de Qlacwtere 299432 %o x0,6x2,5... . .. - =393k
_ Xords du P\nmc.m 413,68 X054+ 29%x3,2X0,5 - - - . =10368E
- Bo\‘c:ls _dun ?ou\"ms
. Krans 0,65x9,4 x2,5x% 3 [Ay,2 +9,90] - . . . - .. =4%0ob
o long od5x04 x2,5 [ups,qg.;.c: 2,8]- - - - - _—=459¢
— Botds e Fo’rumx ]:3,1-5 X0,4 Xo,t K40+ 2X24 xg U xo,g]x25 = 33,3(k
G,= 207,56t

s Niveas Ay bolivalexts

— Roids doo omuns e E:,(&.i!t_m)(z,us +2,8-4,5)10,35.,.0,3(8,3X52 +4,5x4,5)=50,l¢
- Boids o Planchun (173,68 49,9x3,2) k0,35 . . - - - =154p2E
- _:Poi,‘t:ls ,d.bo 'POU\‘T&O

E?ar.';,e X0,25%x0,3 + 6XLBXOYX 0,25+ 4x 3,45 Xo,ux0,25 +12x39x0,3%0,25
46 X4,¥5 x0,3 Ao,zs_] 2,5

Gy~ 275,68

77/ Poids fyhale de la Atrucrure doumis 2 llackon Sisimique.
W= Aug +208 + 50% (4%3,6810,5) +2%153 .. 50% (o,szz,os)
= AUB + (208 +43,42) + (2%¢ +25,625)
6 = 700t
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3. Coleul de (6 foree  ddsmicue

V= ABDQ.W
¢ k=045 ( Sone T)
+ B= 0,125 il
(2]
T‘f = / ' - 0,°9X431}5 = 0,306 &C
Viy Ve, TZ0,5 sec
Tx = 009K _ 0,09x4335 0,328 Aec
£ De 2. V L« Ay, 2.
» Q:",3
N=68,25¢

L‘_ bl‘S*rikﬂhbh A .l‘ +Y‘C¢- Amt‘“ Aue \%/d"‘F_t ]S’Y\L

Fi = W) We he

T Wi he Freoe?Ty  Teodeec = Fco
“N’ Wl‘,{' Lu(‘") \xjt. he % Fl( \/ cum
443 (1535 | 203225 | 033 | 25,24 | 25,26
T | 2540 | 9,43 | 236,93 o432 | 29,48 | S4,43
I | 34,2 |36 |08y, 3¢ 0198 | 13,5) 68,25
LWihi=54835

5. Calul dee yugiditeo  yalahues de niveas  pour la defferenk porkiy

RPo‘: = 3 PoFean Yoxfo = «g
he

.Pof'w 20x50 i
K pouhre = L
P :

Ty= 170,47 .10"
T = 42,62-x10

Iy= 34,25x10f
I)L:: 44‘25“’0(}

Poutre Yoxso o T= 2usxiof
Poutre yoxuwo = Iz 24,33x10!

?ouh"a. J0x S0 =

T< 34,25 x10t

Poulre 20xyo =2 I = JC,aox!o'f



CALCUL DE RIGIDITES

1)PORTIQUES: A,E
RIGIDITES DE NIVEAU

- Lexko
Niveaw - L 9 - (: :] L~
T R - 476K 3 Z £
Niveau: I @ 1
R, - 583377 AT
NMiveau: 1 E L - -
kd'l—_- ngW “‘ g
M—Q
o
- ':@ e e T
. N U “w o
ml > b T8 @I ;
) PORTIQUES : B, D . . I
RIGIDITES DE NIVEAU @ 3.2 3. 20 @
Mt’veau:ﬂ
, T 4o x40
Q)ﬁ S4 b4, 45 [
N[tauif -3
3
Ry - 7243,3 T et 43 dyxlyo ey
NMiveauw: T
Rix- 8948, 1 " @
N D)
“
3




JPORTIQUE : C
RIGIDITES DE NIVEAU

ahhr

00'_;

Niveau: 1 . @35 3)
R e
)y 70343 995 3¢
:\‘ @ . ) Soo Goo)
- : -m 133603 g;
"‘ S D
F 4 T YT rrrmTTr T
O ® ©
320 320 _ 3.20 3.20 3.20
) PORTIQUE : 7
RIGIDITES DE NIVEAU (3¢30,33) Ly
Heox
Niveaw : I ' 387
] Rjy- 3940845 73
Niveau: I @T@
R, ) / 4o0x90
dy* o 709,
Niveau: T ‘ CJASJS @
Rjy=58410,8
! D) )
2050 dexflo
e (@ e
rrrrnm Y

B fakcd
® C

s¢h

i

L

l



JPORTIOUE : 8

A00

RIGIDITES DE NIVEAU
. dz13,43)
Niveaw: JL “oxJo
Q
R,-), - 2715409 3 s @478.8)
Nivequ: I @ :
‘ 0x 90
Rjy- 163467
3345 @131, 5}
Niveaw: T 3
L) y= 1169337 | [Cese) Gro2) Gaazd G
f
- . 3 {376k
5| o2 G| G
| ® ®G © ® ©
.. 230 4.40 ) 4.40 2.30
JPORTIQUE : 9 ' ' -
RIGIDI |
' TES DE MVE\AU Gaed)
$0x90
A/;-VCQQ .
o S ) &7,
Rd.r‘_ 13159/09 b
(4813,43)
Viveaw: IL 40490
R' = 433342 Q 3
7 = >4 92,¢
14 b @ @
M 4355, 7 @ m m
Ry~ 43629 |
1Y < s
Mo D @
J T nrYrtn RaRbiiral mrrrr rrrvry

L4 o

/ 2.30

Js




) T| .10

A0A

RIGIDITES.DENIVEAU (181343 -
Niveay: L @ @
Rjy= 2315404 =D,
. &ox90
Niveaw : IL
w2544 Q25,4
Riy= 77072,8 ;
(1358,7) 19,22 (712,22) 43557
Miveaw : L ¥
- 5933, %%,42) %,49 f‘n @-9¢,49 (5923,3
Rj, = 29040, 5 | N
T Leaiatiad Y™ rrrereer vt
230 440 i 4-bo , 2,30

)PORTIOQUE: 11

RIGIDITES DE N IVEAU

/3430,33)

N veauw: JE nall
—_———— £ .*\
334, 3878, 3
Qy= 39403, 45 iy 2R

(2 3933)
Nivee w: 1L ia

2 2 =~
Riy= 1156 FE) Qs o

Wiveaw : X - m @
£iy- 192500 - r
% b e @l

rricryyr "’T'J,"f"” TTTITTY
: O 4. 55 4.56 3

g
7

9 PORTIOUE : 12
RIGIDITES DE NIVEAY

242564
%59
Q
\n
A
am 130,47
4 B PPTR AL G972.3)
w
L e e e £
= 4.55 : L. 55 e
Niveau: T ﬁd.)“ 11502
Niveaw: L ﬂ/‘), - 794500

s8¢

ohf
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€. Caleul du centre e mane el Ao forsion

a/ Centre oo wnasde

i/ Nivean I (towaze) X6 = 6,6™ Ve = FA™
2,/ Niveaw T (B.'Lt-'ﬁke}n)

X¢= #,73" Ye=FA™
3/ NiveawT ( Salle)

XG—=?/&M YG--‘-?/”M

L) Contee AL korsion -

€ e )@ xe-
X = Z Rt _"" » Y, = L
Z Rt Z R4
4/ NI‘MM QM) Xc e © p " 7( = O
27/ Niveaw (biblisthequd)  x¢ = 0,3/
37/ Niveau (sall) Xe= A,96™

) Jc =0

) YC'—'D
Exceatciateds  de adalenl

- Terrasse fy=€x = 0,05 x43,2
— Bl =

= D,“ s
eque “Y=ex = 005x(64 = o B2L™
- Salle- { €y = o,05xAé,§ =

0’ 82"\'
el -«

1,9¢™ ~ 2m.
1. Caled de la Figld& L3 la torsion
R)b= ZRjt (%) « L R0 (yo)*
3 Ter\g;stc_ QRB%
Bibhet
-.:. Salle I RQ,;B

8 _ Ca\u."b A eﬁH-orL's

S62338%,¢
3F2LR045, 4
32001835%

kranmchants _daws les bor’na,ues
Y R, PY€
Wina ¥ [ Ri¢ + ]
ZR;¢ RJa
\/j Y = \’J L.__.J___ + X

Ryt
A *brf?ﬁ]

lj [} ]
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4./ -Eof\,'\‘ytae- ‘Dflj AL

Vax = 25,24 [O, 3g2 +o,04351 = lot
Vax = 54,713 [o0,2%3 #0,0139 ] = 15,38¢-
V,‘){ =

63,9.5[ 014?031-»,0088J = 12,22¢
27 .Eo(h’q-ue_ -QN“I 6D

Vyx = 25,2¢ 0,41% + o,002% | = 3,05F
Vax = S4,33 "[0,205 ) 40,007 J=42,%3¢
Yax = 68,25 [o,256¢+ 0,003 ) = 18,45

34/ .Porh'a’),\e, _po“q C
Vaw = €8,28 [0,4464 xo] = 9,93+
4-"/ .Eut":t‘,srue. ,!:mn.f\mquL +

Vyy = 25,% [0,13}* o,ozaej = ¢,33¢ .
V;y: S4,13 [o,zqs¢+ 0,03|‘1 = 15,03
Vi'y = €B,25] 0,053 3 45,0338 = £,St

57 Portiane Lkancversal 8
1

vg}, 2' 2522 ¢,4353 + 0, 04095 4, Tt
Vavu = 54,73 [0,432-5+o,013 44,251
Vaf = 68,25[ 0,44525 40,0498 J: 44,24 =

' CV _Eoﬂ\ia.w».& kramsvecsal 3‘
Nay = 25,26 0,4+53 4o = &4, 2f

Vay =583 Toist 4 ooel3]= 8,84+
\JA\f = GB,?.},'): o,4(117.+o,o3§5j = 13,43 ¢

v
?’/ _?orh‘qx.c. Xoaswersal /o
Viy = 25,26 [012_51- +o,0?_96] = 6,13k

Nay « 54,?3[0;436 + 0,015 " = B,25¢-
\!,\7 = 68,25 [0,469?-+0,qu - AS,FE

87 _Eortquc Xrans versal, 42

Vi\, = 54,73 [ 043¢ 40,0233 | = B,F¢.
Vay = 68B,25[04B9%40,081] < 18,5¢-

(
57 P oviygme krans vessal 4D

Vqy = 25,24 [o, AF53 40,0109 = 4,7¢
\lmf = 54,13 ['0,130161- 0,006F [ = F,4%L-
Va'y = €8,25 "To,2865+ 0,004 ] = 49,43&
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Caleul _dw deplacements

Aens  don ql'he.djub

by = 25,26 o3

= 0,54 cm.

4 6’-"]“13
A, = A,6Fum.
B, = 0,20 ¢tm

Aens  kromsversal
Ane 25,26x\0>

———————————— T O‘I‘S
A662L19,¢
Aa= = 0,63
Ag= =o,0%

Al’bhl = 0,85cm
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MOMENTS _DANS
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9 44
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2093 1€g /
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8 VI[T/Tt153 [ 5.8 |7, 95| 3¢9 de,45 | 7575 | 7446
X 9 195¢ [405¢ | 5,87 | 7537 042 | -o42
To {938 /////jJ 5,08 753 -431 1347 -9¢67 |-7337
! 8 /LML 1243 [ 7375 | 3.4 357 | &5 £s | 2134
1 § |04 [ Aeel | g534 | 477 2eé ~o42
70 {1234 |/////4 153 2ok |-3¢5 1+35C [ gsr |-225¢
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DPORTIQUES LONG: 13, D

5J//

2 / H ,_%Z ydrr

7128

%ex
338 092 782
!/ _ ofz 093 T—:: 24 233

7253 / 235 7 ’

zaz
vy &2 - 22 T 4ot gy 4""

rrr 172
Niv [Nag | He | e 10, T A 7 N Neuwmm
o ._.,.?_._.__1_// s ///1 s sig | o is

".—qi\”s LI 77 3 ] 5% | %5 135y -0l 8

¥ /'_/ /1 906 1,66 Z4 342 | 093 | ® 33 4,64
4 502 [1q28 3 11,4 44s | s 77

1y {4250 VY 77 4234 | -953 | 32 -738 | -23%

IR T IR 1728 | 388 | 4,45 | ¢9 | 69 | 57
| 8 1292 losz Y///7 A 12 510632 | -¢32
I [ «33 993 {////] 485 ° Ghei ced 0,04

(4 ¢ f
To 1032 o032 [////1 164 > 3' = °":” 2,4 | ¢7
AR ETTE T B 7 %33 177
Ab 172 V// /A 128,30 233 |-343 | %o3 7203 | -74,.4 7
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QPORTIQUE'.TRANS .7

g{SZ /9/5'&
951
/ "
/ 259 259
513 573
3fe
o 124
al
13 / 'éﬂl 13
‘f(:; (’ % qﬁf 71 /
75‘7/. Pk S

1494 Zm 67
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S PORTIQUE TRANS: 8

Als
7, f’ K
197
308 / = 61
Fod
137 /
%13
/ g o83 043 %3 /
2 1 ‘
135¢ O L ot K il . > 259
’ o ° 1
"7 V= 7‘/ 43 o3 359 |/
4 1 Z
fmmprrrrrm 19 STy 19 TTT 1 7 €5 I
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OPORTIQUE TRANS .9
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D PORTIQUE TRANS. 10
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9 PORTIOUE TRANS: 12

2172

10,38
1038
0,47 123
849 241 —] o3¢ 24¢
/ £¢ F
70 7 j :
2 i 265

71:; Mo | Mws Me Ha fls He T N Ne g
1 B Y/ 458 177 /1038 . 225 | 228 2,29
| 1O Ve 1SN 4038 g -4,28 | -2,23
VB YL /A 19 1843 (241 | 2471 25 | 45 | 4,35
L {cTo¢s [oug /Ao, 9¢ | : 0 0
D |49 /// 549 |41 ] -5d1 | 2,5 25 -y




o

Calanl des Fortt‘qnes Aous ey c:\r\wx\xjes

Verkicales .

y C.'V\Mj(; ok Aufdméeo nusenant A& chague  borbigue
a/ Portigue hrams.¥

Niv Tovane - q=A2ml , P=0p8t)m

~ Nor Ll’LL'DMJAQ—". %=4,0San, Pa OJUt/mL
_ Niv Salle ; 9_-7,12t/mli P=o,5t/ul

iCD/ Eo(h‘ap\e— }-rwns 8)3,10

- Noo bovuese . 9=A,55t/,.l , P=o2t/,
- L\.‘a-bfu&aﬂwz‘.ue i j = 4,65t/ml, J P:4‘7ml|
_ Now Aalle : g.—.d,?aty,.(, , peApL

c/l Porbigme:  krams A1

- Nf\!')c‘tN\ASSC-- t %: 4,1[’/..\, )P=0)1t/m|,

- Ny b\uﬁn\""&‘_u t = 2,95t7u[. Peo, SE/ml
- Nov Aaul,' ! g; 4,8 t/m[. P.-‘H'/nf.'

Ci’,-, _:Eork'fﬁﬂ\e- .ka\S A2
I

- Niv kovaea; 334.?,!.’/..[, , Pzopt/ml
- Niv salle = §.22thl | Poosith



EFFOR

AA5

TS.DANS. LES . PORTIQUES

DPORTIQUE . TRANS : 7

N[N 51 Mo | Me | My | Ms | Me | Trep | Zeal| 7 | Mewm
e 2 Y/ /N378 [/ //] 378 4,93 | 4,98

I 0,4 V' ///N 0,32 /S /) o3 | 4,43 | 498 |-498 | o4z | 0,42
o 2 138 I/ //A// /1338 |33 | o4t |-o42 | 438 |4.38

vl o3 |// /A /o3 o4y |042

B | Les /A3 | 186 | 184 4,30 | 9,34

1T o4 V// /AN 14l 0,31 | o371 |531 4,36 |-43¢ | 160 2,08
D l7=sl3# [///A218¢ | 18 |2.2 |24t |-140 | 43¢ | 93y

o« \ 142 | ////N°91 | o 466 | 208

B __g_:_g_%/// 233 |413 [ 12 4,39 | 4373
ostl// /A osy o2l | 028 [ 244 | 439 [-449 | 402 31

T lc [22efrsy {254 V///) o 1o4s | 402 |-40e | 598 | 298
o541 059 | osa V///] o 21 | -4,49 | %39 | 2,04 204

p 12221233 [ /// 413 | 12 |o48 |-4e2 | 402 | 4,39 13,73

0,54 | 254 S/ /e 9,18 102 34

2 PORTIQUE TRANS . 8

WV M‘ P Mw Hf— Mn Ms Ht 7;:- -T.;z-e NV /‘/l:*tm
JYEzE [/ /) 153 Y/ /[ 4 1563 935 | 9,95

1% w2 V) /I 238 V////] 738 | 1548 | 295 |-99s | 1.4 124
g |\wsel s V//[/N///h 563 | 20 | 226 |-12¢ | 995 | 9,95

ot | 192 V///AL///4 738 1,26 424

A 1:51//// /1 17253 825 | 932 70,4 20,35

5 tool//[//] 1265 | 500 [5¢s 1518 | 404 |-40,64 | 43 %56
E |esi 1752 /// /A 825 | 932 [ 9,2 | 43 | -43 | 104 20,35

400 { 7045 V/// /A S.00 | 55 43 7,56

A 18 V////A o> 0,43 | o047 0,91 | 14

Yo V/[/[A 24F | 003 | 04 |-017 0,91 [-207 ]| o951 | 87

B |28 %2e | 43 (// /N 043 | -1 |os1 | -1415 | 54z sL7

X 10 | o3 | 096 (// /A2 | 45¢ [-36 [342 ] 305 3,05
O LAt et {200 T///A 0 0,85 [-19 | 200 | ¢5¢ 4 84

s 145 1,45 f//—/// o 1,54 341 | -3¢ 4,00 4,00

D [Af | 77 42 V////] o243 | o5 | 200 |[-19 5,67 S63

o | o | o7 V////4 224 | -o42 |-207 | 091 | 305 | 305

E 481 93 S/ /A 13 043 | -4 |-74S | 0,51 | 0,91 | 24%

do| 913 V///Az=e1 |1 951 | 8.3




A6
3)PORTIQUE TRANS : 9

Wiv r't. H., Hs ﬁe Tx=-0 Tx- 4 N /\éum

Hw
13 /) [/ 52 V/[/ /] 7547 9,95 3,95

g\ o2 Y[/ [/l 198 V////] 298 [ 4545 [ 905 |-395 | 42 1,24

155 {15¢3 V////V////L 1562 2,00 | 42¢ |-424 | 9,95 9,95

ol | 198 I////N////L A3 il T 4,26
145V //// N 1249 | 3,49 7.8 10,4 20,35
ﬂ. 1o WV /[/ /A ok 5 8% 433 1 1525 | o4 -7o,4 | 43 7,54
s | 4349 (/// /] 949 %8 1925 | 43 -63 | 14 20,35
oo V 406V /] ]/)5¢7 4,93 i 7,56
18 W JJL/] 23 Lot1 [ oz _ 0,91 1,24
Yo |[[[[/] 213 | 90¢ 0,11 _|-017 | 0,91 [.g07 | 051 §o7
481128 V449 [/// N o043 |-0,4 [os1 [-415 | 542 547
4o | oés | oos [// /N o2y | 454 | -36 | 342 | 3.5 3,05

18 1 2ok | 2ot [///A o o8y, |-13 | 20 [é8 ¢ 3y

o i 15 115 [/ /] o 154 | 342 | -34 | 40 4,00

Mmoo D|IMD| ™ >R

18 {463 | 422 [////] 043 | o085 | 20 | 49 | 547 567
%o 1 094 | o8 [////] 024 | -047 [-2:7 |0,91 | 305 3,05
18 1 o3 V///Aat1 | o2 |04 |-445 | o514 |o94 21,24
10 | 913 V// /A o0k o, 11 0,51 8,07

4)PORTIQUE . TRANS: 10

My |Nee |3 Pl M Me Mn Ms He Txze Txz £ A Newm
A s /AN 53 V// /A 4547 9,95 | 9,95

puLs o2 VI[N 498 V///A %98 |45z | 395 |-9.95 | 42 1,2
E. |222] Hed Y1567 | 2 7,2 |-1,2¢ | 995 3,95

o2 198 V////V////] 195 124 1,4¢

R ///// 1739 1o, 11 728 ’ de, b 20,35

1L A [ie () tess | 613 | 441 | 4535 | 404 | 155 | 6,3 250
E |us 11239 V////] 411 | 338 |95 | 43 | 43 | 24 | 2035

4,00 e, 51 ///4//, §,13 4,41 6,3 7,56
A 8 L/) et | om | o0 091 | 21,2

Ao //// 017 o,4Z 0,05 -o,17 0,94 4o 0,51 807

B | i Aze | 19 [///] o3 [-0,40 | o5 [-415 | 54z 57

A0 | 0,74 4,08 ///// 0,37 4,54 30 242 4t 305

1 C |48l el | 2ot V////] o %84 | <49 | 20 | 43 43y
Go | 415 | s Y ///)] o 7% | 362 | Bt | b | oo

D A8 194 | 429 |///// 263 | 285 | 2.0 -1,9 53 57

dol 408 | o1 [////] 233 | 047 |-207 | 091 | 3.5 3.5
E |42 o3t (/[///] 222 | 009 |-od0 | 445 | o1 | 094 24,26

4o ] 0,17 Y]]/ %4z | o0t ot | Fo3




MF
SHPORTIQUE . TRANS : 11

| ¥ Nm & Hc_ ﬂn Hs “L’ 7:;:-: 7}=.€ N /VCH.M
R 4,2 ///// 378 V////1 338 - 4,98 | 4,3%
i o4 VA3 Y/ /] 232 | 467 | 492 | -w%95 |oae 0,42
D 12133 |////Y////] 372 | 039 | euz |-ouz 4,98 4,98
0,4 | 0,32 ///1////// 0,22 0,42 0,42
B |85 /// /] % | s | 413 14,33 16,84
ﬁ os1[////1 113 | 40 973 | 1048 | 11,83 |-11,83 | 2,72 2, 5y
D |25 ] %5 /// /0533 473 | 486 | 242 | -242 | 1153 14,81
es4 | 1B |/ ///) 10 o, 73 2,18 3,54
B 4£ S/ /N 191 | esi | 43 343 2,45
4o [// [ /] 1ob °,34 0, #5 A4y | 348 | S35y | 493 4,47
‘1 C 2 ltet [ 20 V////] o 0,8 493 | -193 | 7.3 208
10 | 4,45 115 V////4 o A4y | -3s54 | 342 3,91 3,91
D 1.8 | 2,91 /////] o5t 4,35 0,8 -193 | 193 | 343 20,45
1o | 1o V////] o4 0,75 193 b4 7
O PORTIQUE TRANS . 12
Niv N ? fHw Me M., Ms H{: Tx-0 T‘;_é N Newm
B 12 V////4 33 1/7//133 4,98 | 4,9%
ﬁ o1 /////, 28 V///A%28 |44y | 4,99 | -49% | oiz o, 42
D 1.1 I/1//// ///; 3,3 °,39 9,42 | -0 42 | 4,98 k4,93
T VM ser | vl
B [:2 [///] 435 | 06F | 447 4,28 | 92
o1V ///[/ o5t | ets | 033 | 127 | w23 -4,38 | oo | 442
1 C 122l asy | s V7771 o 0,5 7 | -1 8% 8%
0,5 | o,5§% o8 |/////] o 1,72 | -%3¢ | % 28 2 a0 2,00
D 2] &35 /// /N 267 | 4¢3 | o5 - 1 4 18 9,24
ot osy [////A 2015 | o032 oo | 142




_ M8
COMI3INAISONS DES EFFORTS

DPORTIOUES TRANS . 7

g Moments . dans les.poutres

Combinaigon | G+1,1p G+Pr & G+ P- £ c8G + & 208G -£
1V Tvavee| Mo | He | Me | M Hc Ht Mo Me /‘/c' Ml_v Mg Me \Mn )‘15 Me

T B 416 44| 544 542|-1302] St -136Y S4L | Sl (S 1563 F |1254 ¢ 5 [3F

I [BD [543 |sus [z |ases|-wss|233 |-301sles,e5| 733 |2ge2|34,0 |4 25 |- 340 e802| 428

i

1 BC ]298] 325|269 |953 |-303] gsa|-#e|-259]- 334 [1e5¢]-2,57[ 262 -5, 2749 |-4 2%
c D J31s]29¢ 269 259 1527 -334 |-307]253 | 2S5z F 149 426|-4, 24 ]-2,5F 10,54 | 782

B Ffforts . tranchants . dans les. poutres:

Com binaigson G+ 4LP G+P+E G+P-E
Niv |Travee] Tw Te T w Te Tw Te

TC | BD | 548 |-548 | 249 | -3,31| 337 |-Z49

T BD | 435 | -635 | 1283 | 0,73 | -979 |-12,83
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a—) Momenks _dans 2o '\Douh’es

Com noscon

G+x4,2P G4+P+E| o +P-E 009G+ E 098G6-E

Niv [ Thao [ Mw] Ne [ Ml Mo Me [ Mt IMw] Me] MefMw] Me | Me| Mo Me| Me
3 | AZ 145 05[1805] 18,05] 3,8] 25,37 1768 25,3419,86 |i+68] 4,95/9923 [125y] 90 23 1 B5[ 13,5y
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b EHorts  franchams _doms \eo poutres
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s E_[1805 ] AN 1,46 | 2688(193) [9,83 |84z [13,H 15 20,23 (1065 [6,81 | 4,85 5,53]9,1
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o) Moments _dans les poubres
Combinansow | G4 4,2P G+ PxE | GaAP-E 0,2G+P 0,8G - P
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b) E,ﬂ»o(b ;hmnchqnt’s dans & \D'o uwhres

Combi noussn G44.2P &+P+E G+ P-F
Nivwe | Trav | Tw [ Te Tw Te Tw | Te
IL | BD (548 [-54B| 145 [ 3,45 | 345 |35

IL | 8D |4y [-A4st] 4899 | 8,91 | B4 [18,99
T Lbc |59 592 | #25 | 3,98 | 303 | #86

Cp 23|58 | 307|786 ] 775 3.8

o) %%o(b /N0 M U= ek rwwmre.vxk.’s /do.mb \QA Yo}w.
Fy

Combinasen| & +1,2P | G+P+12E| GxP-A2E| 0,66+ E 0,8G-E
Niv- | Pot| Mn|[MsINc [ Mn[Ms [ Nc [ Ma[Ms | N[ Mnl Ms| Nl Mnl MsING
By B 1416169354882 [1,uS[84 |64 1201 | 27 [F.24] 0,48 6,23 |1328 8,38[4,73
D [4,0€]2931548 [1641[\200 [2,7 |82 [4u5[8,4 |13,28]898[433 [F.24]0,18]6,22
o 2150 |93 |986 |1736] 866 [28,4 [23e8lioy |06 [4522| 14T w3y ]21.82] 8,23 [ 6,14
D 190 1993 |9,86[2208] 40y [106 [1H36] 8,66 (284 | 2,82 8,39 [6 16]i522] F.43(20,3y
B 1%25[%25(2601 (0,86 |2003 136,68y 5% |2y 238|135 | 0,94 13,36 2615] 313]1952]€ 89
I (€710 o [n3H158]25Y 19,9 [1,58 (234 [10,99 |1,32|2,45| 546 |4, 51| z,45| 5,66
D 12,5512,5] 26p1] 4,56 | 2423113 58] 0,36 [ 2003 | 3¢ 681 3,13] 19,526,809 Jo,9FH] 1734 2,15
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6 PORTIQUE TRANS 12

0\) Momewk™ _dams 2o «%Qu&-m

Combinawson | G+ A, ZP " G4P+E | G+P-E [ 086+ E |o8G -E
Niw | Thao [ Mw [Me [ME [MwMe [ME [ Mw TMe Mt [Mw [Me [ ME] Mw| Me [ME
IL | BD 136|304 (5,00 | 68 |1386|505 [336| 68 | 508] #4] 1302] 3,311302] 21] 33
T BC {30 |3Y4|2,3F| 8ol 36 (L7319 264|221 9oL (251 Uals 1,8[1,5% 14y

CD {31430 [23H2 64131 2,213,6 801 z.,zﬂal,'ss 21,4 28) | 9pL {142

DE3E Lranchonts _dams leo poukres

o
(NAASD K- Gx4,2P G+ P4€E Gy P-E

Neow [Trar | Tw Te Tw |Te TwW Te
T | 8D | 548 |-548 | 768 |-3,12 | 3,42 |-168
T |8 158 [-5, 8| #78|-2.88] 276 | -1.66

C) 1548 [-Sub ] 288 | 338] 3.88] %36

(L) E%oft& mormance et momewks dams \en ’Pbm

inason |G x 4 2P | G4PxV2€] GxP-A2E| o,86+€ [o006 —-E
Nis TR EMs [ Mg [ Ne | Ma Ms | Ne| Ma [Ms TNC Ma Ms TN | MnTMs | Nz
.,__._D_. 3 4t %35 SuBj16,0112,3 24 | 8 88| 815[8,1y[1302]9,83] 1,7 [24|7,45] 6,26
T R puilifliNos6los|2uonli vl 93] 281 16 8ufT,07|2038] 12,19 | 375 [B0€[2 €3
c @ 1o |lIeh1,15]5,18 [10,76 1,15 3,18 1036 0196 265 |70 10,9 [265 | 2,0

D Rl {241 0,96 ] 45,93{ 281 [ 4,34 0,95 [2400 16,42}3 5 2306[ 2,63 1,07 20,38]12,19
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Je rraibb@ es des Porh'cfues

4 /_ Ferccullage  _dw poutres
. ) _ Pofh‘ague_s [;ran,s verS awy .

A Aotkigmes T, 40, 42

4- NS kovaese - » Aous SPA A€ Wit
e = 5,14 4
+ Aous SP2 ‘?36 ”:3‘
o€
?,Zq 5/ ?.‘2""

- Ed _){;rmre:,
; M = S, “} tm E -..4-0(_\\!‘\ > ht_"—‘. SDCM

A= 2dem® < Amin/y =540t o Acnz=0,37.bhy=10Bcwt

on choisi  YTAY = 6,15 um?

- A ift\Prw{

= il

On Qkofo Avm‘n B0 A‘S“}'-' = Al'n,} = 4T14

. . ~ 44,6'{ 44,5(]
2 _ N\‘J’ BIL&DHW’L (SP4) fg—— Az,u) a
36,15 36,05
P2 ek /
( SP2) A A2,0 4 B
28,02 2802

Ew Joraveé
' M= 12,44 tm (_S?.g) => Ac 5,Bcm* =D 4T 14 = €,15cm?

& Qobpus M = -36,45 tm. 2
sl M< 2802 tm | SP2=> Acti250m 5

Atnl= Assb = BTAY = 123w
E\gov’t krcanchant “J' \SDP

Twax = 14,37k Seus SPY

0,8F5XU0 X85 483 K3 f/ b
e En %«mo modale S = vun (_hq..) 129() < 15 ¢m.
. En ‘b-on& Couromts on Tﬂ"&wol_ S = 20 cn




B

At min = 0,095x45 X 40=1,8 cm?:

6Ty = 3,04 cmt’

3 - Niscan IA““’_

on ‘n‘ev\c\ 3cadre Tg

(spy) L 34 -
2,69 Y. . TR
® @ ) @
( S P)_) ?2?’ U] 3B} _y2u 1;, 23
10,5y 8,52 8,52 o5t
— Appun’ D M<=3ubtm (SP1) b=30 , hteS0cm.
- P A-‘-‘- 3}03C-h\\— =) 3T4|.| - Lf/é?— le_
— Thavee
I gt on ( = 1€ = & P
- A?Pm B, ¢ A-n;:‘ 3T 05
-45,2 _
M= { /23 tm } (SPz) & Asup = 3TAY 43T
1015(_‘ Em. A{‘r\:} = 3T4¢
i-.P.o(t'u'ﬂM?—S 8_,6) AD
' ; 18,06 0B
T
i 25,3y
(SPi.) o 1,69 2
A=BU4Scm> = LT46 + 4T
A Qappu M= 48,05 tm ( SP4)
Az 6,“5 Cm? = 4 T46 +4T12
‘Jea : - 30,35 30,35
2- Nivedn: biblithaque (SP4) 2 1¢,51 —
k.92 92
5164 l‘q
v
En krasee M= 26,54tm = A= Aqgomt o5 AcUT20= 4‘2;4566:4-(’-
En o\\af,wb M=y+9Ltm = A= 14,90cm>=> 4TAU+ Y
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Efborts brameRanks

Tmax = 41,96t (s Py)

ts- 4?360 i 6“”’ le < 2 S 'a.__
0,815 xuox gy 5t/ =

At = 3cadres T8 = €TB = 304cp2

& . 304x 1ok ),BFSXBS

= 3‘?:9‘:“"
N 1+ 8960
_en Smc Modale Se A15cm -
- tn 5/0"‘ Couranty S= %0cn-
3  Niveau _A"uj,
S, S o3 3w 3,4 S 03 o
2 2,66 & 2,56 T T A
® ® @) © @
<P K& 195 257 3,67 357 (6,65
’ <9 156 0,8 1,48 o 48 ° iy
1596 156 o, & o118 15,9y
— Appus A
M= - 46,65 Em. } < Rt wn -
M=ACaY bo- } SPh > Asup Am} 3T42 4+ 8TH4
= 'A?F\.u' B)C M= 3,44y tm = -‘rSur = Ainjt = 3T42

_ AT ;_ A’EI M': -:7";95!‘.:'-\- o A_ _u \ =3TA2
trave Me % Tk c»n-_}(SP") > su\a._Au)J( 3TA2+3TI

" }:rau.f‘elf RC M= 2,5¢tm - A-Su_i. = A\‘u]l-= 3T12

E(Torts ktanchant
= e Tmax = 5,88t (SP1) = Th=1t,98 ’Cgf/cm*

At= 4 aadre + A €triec T8 = TR = 2 cm"

S L 5,0'12 mo:lq_“- S= *'56!1\,'
‘s 4 utamty S = 20 -



12+

B) .Poft\':l:uw.& |oqq{tud;.'naux. -
47 ‘Pos’tt‘r& A! E.

10,4 Y 1,84 40,1

. \ L = e
Niveaw  kenuade B34 i Y 8%
beuo | hie 4o

Mbtvapee = ) - 2YbEm. Az 2,4cm*  _ T4
avee A, 84 Em - / =>4T12

o Doabbus M={-40,4tm- > ASupe A = 4T42
P? 3, B4Em P ‘ly

2. Niveau E{L&'n‘f'}\éc?me et Adalls -

238 3,49 42,49 3,69 2139
2012_ / 5 ?;6’ 20/0

. £a boser M= {?—,Q‘th. > A=5,65cm? = 4Ty

3,69tm
Enappud M. { BB km: Acup= Aing. 1?,56(47414
20 Em UT20

% . . 412,44 Ep -
e o w M= ‘ = A= 4TAYy 44112 .
“t ot

J‘V _‘BO' tUPM— ) BJ D | YTAL *ﬂ
. \

[ _ 2
7

4 _}]lgm fovase >%_ _ Utz
ol ) R
BT ! | ) '

2. Niveam dalle (30x §0)

- troxee -8 " D Asup =Ainl = 3TAy 4 3T20 (Q" )
" P
- keadde A2 Agup . Alw) - 34y 4+ 3Tay (en chapeaua)

- en travee Coucanty jrSu.P.: Af,;j( = 31‘41,(
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Ferra\lage - ,des  poVeaux

Portiguer 8,9, 40 Polteaux 5, E

AN ,o',\«o-.‘s.‘ A=zi'= 4T20 =12,56 tm?

Pour MN=uy2,85t & M=A$32tm 3 =19,39
Ee = 4/5% kb= o013 k=43

vb = S2kglem® Ow = 6F6 “3/ cnt U‘»JA“—I').

_Eo(t\‘apke.& T, M, 2

W = B8 M=13,2bn .
Ke = --0,4 Eb = o,AY k= 0%
Q”b-— 68,}&‘ (C.Wl Ty
= 23 om® (Ve |sce)
Vo 3 o Veat -
Y. 0
__Po(t\‘q.Mi- B , D
N= %3¢ M=13,{3tm-
ke-= 0,3 kb= o/»fl} )K.‘.- 21

TL - 425 byl o Oun= 26 uolz,/u?
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Cal wl  des 4ondahons
Pour le  bloc ?

bn whilicera dewx ,{'_qpu da](-onda(‘,'mhs

Semelle Conkimne Aows _dowe eatu
. ; oteaux o '
— Sewcley Asolées Fouf le mﬁ\"e ,xalu ‘}r:nda,huf\%‘.ja“

Sewelle (A -8) - (A-9) -( A-1v)

¥, N=uit S- MAvo0o  _A{yooum'
2y
kB -200% Auo = Og =4,3 b.
Aeng  keons SV N=5o,91t _Qe,-oq(a.>_b__333cm
M=23,§4
- 3. T N = 4,49 Bf/w <A33x4,5AT

a(Rro_ _L6) xiluo
Z

Ao
chg “: 32,(,(:‘ 323&0:035 \"r% :_—J%—D- -233

M= M5 m S
= ‘2)(32‘600 % 4 Z"=uSem:-
™ ‘
(__9_ ss)xzoo Wt=SOum
%Um&\loﬂ‘b
Aemp K come C?,q A}___. \ivo0o (200-80) _ ¢4, 9em®
| g XUt X 2$d0 Sou 8THY

9?1 “: 4,49 Kloo X Auo =A42§,F2t"
A-L = A2TX>20 (__"_2_9.). — 9:98 c,m" iy BTAY

IxXYSAU2L00
Avs abrt- 5
SPy ki = Mlﬂlﬂ.&ﬂﬂ‘_‘lﬁl =Y, 0t wm
2 xR 2L800
sP2 @ - 3,Ax200xiyd = 36Loot
Aw = 3680 xhoo \"ﬁrQC_W‘L—; 12T

U XU 200

K 200 s

Ayo
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Semdlis (B-€) (B3) (B-1y

SP4 N= 43,85t On Wemd ¢.x120 aurec Wh=3ben,
SP, N=22t"
M-:S))Q’Ltm:) eo=0,49y < Jg.: 0,2

Cs\s:gam_(u 31_45,3_) =13,12-
A2onw Yo A20

Aens }?fwm:wsa['
N:903?—t'— —_-'> eocoju>8_2.=°’1r

M=2,y6tm
Um = Q_&ID_ =0,6Y

~ 3( D. ()
4erva;\La5e, Awo= BT A2

Sewells (C-8) - (€-9) - Chao) - ((cat) (c-a2)

SPy N=i4p ¢ Aewelle:  A20 xBO | ht=23Dew -

Lo =0,411‘

S, 3 N~ 8.2t
M= 2,28¢

“”5 .._A_Q}_'_LO__Q_ (4_\- .3—%1—?:3:-) =, 2,“9-

A2o%x 80
ey = ABoO¥Ip — _ 2,88 om™
29 x € xX2%v0

A= €T Pn, =8T42.
—
/]

£ 5Th2 N
\ 3
= 1
# A
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Semdle \ume)de:

Aens 'l:rm\ ?,L .
sy N =83t
a) M= 1S, Stm
S6+€  N=Higb

8)  M=Auytm

PrE N= 3t
k) M= J{L,S‘{rn\

~

p+€  N=Aoat
2 Me Aihitm

1 @A) N= 402t

® N=Muyie
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A C~F

Seng \tmq (C)

N=-3,u9t
M "'-‘ 5:0?'&' h

L5

N=445E
M= 3pm

N= 22,38t
M= 4G e8Ewm -

t

(| IV

N= 4,45
M= 3'tm

NL= 3)2-6t
Ne = o-

tlhage sPy NIV
Ty 2)Sy
&5\13 kSPq,)
b,“-&G) €o=0,219 _.l_?g_ =°:3_‘}'f L{.M)
20z o ALF ¢ Rea - 0#S Uor\a)
q-
LM‘TC\»\\N\L;

it AN kmm "“_3
_16 ul.

sk Ao l‘h\r\a 4‘ 3’;’,_

rerrd,{\laﬂ &

/i Cul

SP)

O = 310%\"?,7:-1"

N= A4+t
A’XB = A 10x oD

—> A=1F0 ) R=3480
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—-30
Mo Ay = MTUF (300-SO)M0® 21, 96 ot
YxED R 20O

AO\J\L S?g_

2,18 x Atox300 X(10-30)
X600 X\ 20D

- 22em”

7‘\-)(:: A‘\1 — 9-2('_\0“".
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L'etude d ynamique

I In¥f0®¢10 Vi

R Stude c:b').\)’\e, AYvuekure  pak en

nemaaoxm,\ 'c;‘.ua.n& c - ?l‘%vﬁﬁ, da
excentr een 5, J\wctcom

e

/
enerals
¢ ~ r‘ax,\\asota;
A N'\eju\ VOWs  de masag.

T3 5 49— A téo , ou oMY re Mon tonforme cuuoc
QDI\CLA..CWM Lexiqees _dame \e RPA®A ?ouf‘ le aalenls
/Am,m:r»e COalewls .

TL_Procedure de culal pour Uovaluaion da Sollitikaions Alsmiave

- heluninakion des Camderistigues  _dynamigues de fa
2Atrudoure (Forme o deuvode propaas)
2 . Fokeur AL conbtribution Chague " rmocle

3 . Jetoundwalion
mersen AL Qh

A ey !
&’}amw A

CAW\MI’C& hion duy namn'aIML

- Eialual reeo  _Aismi L
I Q_mu. ::w &jb ,,A;smw_vu de calu Pour.
5. Eunldabon de o dollcitation maximale rasuliants .
T QQSmU'&l’I‘
- Deleans nabion  _dos Qurachretiaue ¢ . ! ham-'ru' es do
Lo atruckure  ( Fovme ok Mado&j Do e )
A _  Senc Emansversal,
157 mode wro 22 > T,=A34s
Nisean | M, (1) Mo | xe [Mpwy | M, wixe ij(f/ A?.'%Eﬂi’fﬁ
3 [1L3,26] ast2] 4 3454,T1] 345,32 | 1662791 0,1pa5
2 244, 40 | 5340, | 0,84 L30yA¥| FuSS 89| /030383| 0,723
1 3155 [€454,89 0,867 | 562,69 | Bodg,SB 940uy,s| 0,088

|

|

-

1
0,81
0,087,

|

0,03% o 0,088




fr}\,'Od?, W, = 438 Tg_ - D 455
[ Niveas. M (D | MW | X [M ', szo‘xk' R, @/.)'5‘1%5
3 | A43,26[28365,4( 4 2836548| 203652,8( 1662795( 4,709
2 ?—4*4/4 47F79t,2| - 0,306 -337396Y-53%, 16 10307,83 -0521
1 [ 345,5 |6€24%9(-0,7p5 -11558,23 -16932,39| 9loyy, 54| - 01859
E— I -0,185 v - 09,1859 T
1,0
X2 =1 .0,706
- 0,185
3% ode Wy = 329 T3=0,354
. ] Fy . e t
Niswan| Mic[4) | MW | Xl | Mo WXMZMMl] Ricy U] ZHes 'ae
3 | A4, 26 | 464 Hy5| 4,0 |46 4745y 46uT5)[16627,95] 2 955
2 | 2444 |F5¢296 | - 4,395 |-1425572| 060817 |1030+,85 | -g,324
1 | 3453 |103146,8| 7,525 [780832,9|6847502| 910445 | 7,52)
s I 3,526 X F,524 T
;’
<>-—--—> X e
- J= | =415
( 1,52
/

ey
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B - -Sen!.s bomj\'bxd.inab

1" wnode wyl. 7 = Ta= 2,374 .-
Nivew | My (9 | Myw® | Yo [ MY [TH 00| Rix () EMe i
3 | Ak3,2¢ 100082 4,0 100282 |1002,82|464%6B| 02163
2 | 2444 [16998 | 0,182 [132362|2324,4y| 322041 0,322y
A | 3153u[2201,38] 0,0606 [433,F6 | 2460/4%] 3639745 0, 066F
L 0,064 x 0,067 I
4,0
7‘1 = 0,?’83
0,064
297 pede wi.-_sc = 1= 0,B4a
Niswos | Mic () [Mw? | Yi [ M0 k]zmemir ka(r/.,)f_h:&if.’_":
B | 443,26 | 002356 | 4,0 | BO2LS6| B022,56 | 4627,€8| 4,#33
2 | 24,4 (13518, 4| -0373 |-994%,4Y|-1894,58)5220,44 | -0,588
1 315,3Y [ 13€53,04| -0 4yyF [-2555,19 44y 9,38| 368976 |-0,1206
I -0,445 % -0,121 T
=
1,0
V2= - 0#23
-0 14s
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3™ mode wr- 429 = T= 0,55s

7

Nioem] Mio(p Meo® | ric | Mic | ZMAW] R U MY

3 | 14326/184605 1 1B3YB05| ABLUBY S| 4627£8 | 3,393
2 | 2444 | 314406 - 2,993| 930y |-HFZY 3220, | -23 L0
1 [ 31s,3u|406788] 20,21 | 822430 | 2u706 | 2689745 20, 26

L I 20,24 & 20,26 I
.
] .
g
Yz = -4355
e +,52

3 - \ljmru\( de contcibuhon _de Chogue mode 2ab downe ba

n
(T iRl

Z Mexl
ez
My s Masse _de .Q'nge_ k- XA
X!t prme projre A lewe mode aum K'* dage-
\\‘( v , J\\ﬂd)-‘w— /OLQ ,Q'-Q,"%(_-
¢ ot cang Bdm Amode -
M m AL \"0\2\ &’dﬁje.

[ Mode AeC mode | 2°™ mode| ™ mode-

v -0
P 4,205 ;342 0,111

' ' D
lbt\g{fc:djmt, 4,203 0, 300 0,044

2. Fadcour Alamplilicakion  modjen Ao W e : il eak

;im.\\{z Ao \aa nedakven D= lv%{}




3%

Ty T2 T3z D, D2 Ds,
Sevs,tma.:.\flaolf 1,34 O,(‘ss 0’35 0;3lf ‘4165 4185
s“\vlj;bfia;'\‘t 2,33 0,8y 55 | o3 A,20 | 4,48

4 — Evaluaion des forces  Adwigmes do calewl pour chague moda

, AD®B A T = 0,56
For= M ¥ X, 4 i "o F
e — AN T< ©
V.‘L‘L-‘II /8
8
aec KR-1,3 , A=0,15 y B =o0,25
gmso“'“\’ A1€T Mode 2™ Mede | 3™ Mode
Niv | W Xk ()| Xk Fel) | X Fel
3| 44326 4,0 M8 | 4,0 | 4446 | 4,0 2,02
2 2444 0,84 AS26 | -0,30¢ 13,29 -0h355 | -£,1¢6
113165 | 008% | 2,4y | -0185| 4,5y | F/52¢ | 33,48
5- Evaludeon  da la dolWatalien meximale rasulbant
La force ,Amm;TAL Ao calewl Susubtant a Ue,‘_@ak st
Ao nce, o Mt)de,nnc &T.Madwh‘qwu_ VZF&
To = [ U18)  (-146) e (2007 = 15,93
€2 =V 05,20 5 (13,2004 (6130 = 24,431 = V= 0,94
FozY @491 (4,54)  +B34B)> = 33,85k
™ Condusion
‘ _ Lo valeur l’ejynrb ,L'mndmnl’ _a la base
et kores ?oo\r\ 3. celle Calnlde o Lo
méimode A Mubo ., Donc =en Eou q.uant' Ja
méthods e Mubs , on [owm ol [o

reaLl® |

me Deéra f:
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