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. Resume

Ce projet qui rentre dans le cadre de la rénovation du centre-ville de
Blida situé en Zone II consiste & étudier les €léments résistants d'un
batiment R+9 & usage d'habitation dont le R.D.C est consacré aux commerces
et le ler €tage est & usage de bureaux.

Ce bEtiment est contrevent? par des portiques autostables.

Les calculs ant été faits suivant les régles parasismiques algériennes
(R.P.A 81).

Summary

This project which enters within the framework of renovation of BLIDA
Center whis is located in an area of average seismicity (area II),
consists in studying the resisting elements of a mine-story re51dential
building the ground.

Floor of which is intended to trade and the first floor is intended to
offices.

This building is wind-braced by self-stabilizing frames.

The design hasbeen made according to the Algerian aseismic code (RPA 81).
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PRESENTATION TE L'OUVRAGE

Ecoie Nationaie Polytac)nigue

Nous nous apvretons dans ce present projet a fairne £'éZude
des éLéments nésistants d'un batiment R+9 avec un Aous-s0f

6 usage d'habitation dont Le R.D.C cconsacré pour Le commerce
et Le len étage est & usage de buxreau.

Ce profet qui nentre dans fe cadre de La nénovation du cenire
ville de Rlida classbe parn Le C.T.C comme une zine de moyenne
sismicitée |zdne 11).

Structune :-

Notne ouvraae est contreventé pan des portiques Antostable
dans Les deux 102) sens, 4if comprend une cage d'ascenseur,
des cages d'escaliern ainsi qu'un sous-s0f prévu "741 des caves
Locatalines.

Les matériaux entrant dans La construction seront conformes
aux négles techniques de conceptdions et d tous fes réglements
en vigueur en Algérde.

Dimensions :-

Sens Longitudinal : L=23,20m

Sens transvexrsal : £=12,70m

Hauteur total |Local machine compadis): H=37,50m
Hauteuxr d'étage

I

h=3,15m étage courani
h:‘ 6”1 RCD.C

Planchers :-

Les planchers des étages courants sont réalists en coaps
creux avec une dalfe de compression de 5em d'epalsseurn
(20+5).

Les planchers du R.D.C & usage commercial sera réalisé
en dafle plein de 20cm d'épadisseur.

Escaliens :-

On a une caoe d'escafdier qudé monte du R.D.C fusqu'au 9Qétage,
une 2¢ cage entre R.D.C et fe len étage en pfus de E'escalier
du sous-s0f tous ces escaliers seront coulés surn place formis
de deux paiflosses juxtaposies.

Contraintes du so0l :-

La contrainte admissible du s0f a été évafule a 2,50 baxrs
& une profondeur de 5 ,00m avec Ancrage.

Magonnerdie :-

Les muns extérnieurs sexont & double cloison d'épaisseur
de 15cm avec un vide d'aix de 5Scm.

Les murs intérnieuns seront des cloisons en briques creuses
de 10cm.

Revétement :-

- Carielage vour fes salles
- Ceramique pour Les sclles d'eau
- Plétrnes pourn Les plagonds et Les murs.
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Contraintes admissibles

T Béton -
le befom et dete” & 350 kg de CPA 325 amc um controle alténul
Lo, rdbistamce nomimade & la com prssion a 2§ dM 0% - a¥5 = 270 k
La,’u;;ibtbma,ncmimaﬂba\up@t\aotlmo:zg(}ouw 633 = 6n -7 b
0,06 [ = 23,2 bass

1_ Contrainte_ de comPre ssion admiss ble

?b/—_fb’.ﬁfz){ avec ﬂ; :aﬁf&&

_bebon dose’ en ccment cPA 325 = d =1

_Contid le alfenul - p=5k

- fmn 5t -~ =1 (&min = €pavmecr minimale de o pi
79_: diamebre du T’g‘*s 3&05%\011&@2

~ 5203 Compratsion Simple 0, - 8,5 kelen?

) - 0,6 Pleion SimPlL ox ComPoséz_ o un effrt noamal de

bacdion N - 00 = 137 kq/em’

S =03 (1 " %1 en flexion Compose Quec um At namal N de

Taclion . Co = exentucitl de \la fore extericne

= W ¢ Secle cdangutau
&1 = = /rv:'w» wne S otan A Cf ta e’-luu_
...2, -1 V Z:.\pm.mf- C(L Qﬁb ge.ofdm (2] Gmpf‘css}m ngP(L
E <« 1 /"wws. Ume aubre ﬁ»&m; de Seckin (& et dc’tqm;nc//%féaﬁl

? _ Contvainte admiss ble de traction
—ﬂ% = Pb 03)7/ Qvec o = aiFYQ
Q. ojo‘lﬁ & 2,1 = 0,025§

@/g/
(C = 1.5/ .1.0025% .270 = 59 lgfc’

1.



T Aciers
_Aces doux (Adx) FeE24 (o = 1600 Kq/cm?

_ Acens Hawle Adhaance (HA) FeE 40— e = 2300!<3/le (CD.{ ZO)
- lreilles Souo{,clb fb <L Grom & 6-:. = 353% L’S/c_ml

Contw‘.nﬂb dt. 'b\.aci‘m imPos(_z/,s ‘PCL\. /cb Cbnc:(;'a'om (_fr. -ﬁ'SSuAaLm du Ac’ton

= 2/3 O‘En
0;- = mMin
max (0%, 0%)
avec Oj = K .'_\./ ('()‘{
¢ f+10&?{

Giﬂ:.ﬂ,q\/%fé. I

= LE . 0° . fissurakion Pew nuwesi ble

N = 16 ‘PM[ebCLC;-U\-b H.A &iTwu»Z&Acfx
A
5;

o~

(:JCS & -Pauaccntagx. de ‘FISwaa{Lon =

85 - Seclion du befon Su}aa_PKbLe. A{;I;L f:ssw\i .
¢ - plus Tﬂnd, diamibie des barses dacin .

N.B - ‘Paw\. les, Sollscitotions e, & Se:w_ , (en C,on,taa‘untb OAdmise: bles Seront

blirues ém mc\a'mqmt cefles da T 301,\1_ de 50 /6



Descente de charqes

_ Plancher terrasse non accessible

*ggg%w_@manmm
— Protickin Tav;!lm (6em) _ 0,05 x 1700 = ¥S Kj/tm
_Ebwichet malliovmele o s e - 12
e Aepetes 1B e e 200
i} Liﬁ‘ epolame T
_dalle de tompreseion + houndlis (20¢5) 225 4,
_Endak bl (fem) 0,02 « 1400 = 28
*Ma& | G = 658 Kg/c
S - 100 Kgfem" > 6,126 =0778t[mt

_ Plancher Etage curant (Habitation) -
¥ cl«xarwjea ‘Pama.ncr\ﬁb :
_ Ca.uu@ua,. (9em) — __ 0,02x 2200 = Ly kj/ov
_Mater de Posc (Zem) oo 0,02 x 2000 = LO «
ke (2em) o e 0,02 x 100 =34
_dalle de. Comphomion » howdis (2048) 315
e e e i e e e 75
_ Endwk ‘?@L;_ (Zem) 1Y

G = SQG kj/Cm;

% gurc'nq_kaai :

S- M5 Kg/em* —> GC.115 o756 t/m’




_Plancher 222D ( Rureaux)

¥ CL\QMBLL‘PMman enles

—COMon?-L (2em) 44 K3/le
~Motbiw depose (2em) Lo
“Sable (2em) 3w
_ Table de compression 4 Hourdis (20¢s5) ___ _ _ _ __ __ 3l5
_ Enduk PP&,L;L _____________________ 23
_oisons 5
*M‘a"—"‘ '. G =546 Kglem
S < 250 Kgq/m? > G+ 1,25 =086 t[m
_Plancher 19 RD (COmmerc;cﬂ
%Ma«a_:{)c«manentw
_Camdaaz. (em) b, Kj/cm
_Motbiw de pose (2em) ___ Lo
_Sable (Zem) __ 34 n
_dalle pleine (20em) __ ___________ 500
Endik plbe 28
- loigone 76

G- 721 kj/cm‘
¥ SMM@:_A_ :

S- hookglem! =  C.1218 =110t t/m?

_ Plancher Sous Sol (Caves) : i

% Chax _PumOnchu
_Comdlage (lem) _ Ly Kglom'
_Matiw de pose (2em) o
_Sable (2em) _ 3 |



_dalle ‘Plclnb (ZOC.m) . 500 Kﬂ/m

_ Enduwk p[&ﬁm SR 4. I
_.C,[OHSM _______________________ +5 i
G = 721 Kq/m*
_*Suc.l«.cv.ﬁ&. Sh
_Escaliers
Volee

£ C.L\wufbob ?o\mancn‘tu

_‘Pm’db el v 9-____5%2’3-; g/
..'Pm'af-: dab mw\.c(n.u. ________________ 1_1.200. [ I
= E]%db- c’mFe (am») _________________ 50 !
= chatbmu\,t, I — S U T T T S T {o fr
;gagwn.c_hamag : S = Loo |<3/mz
_FRiliers
X Qk_é‘aa%ﬁ‘fo\manmﬁb :
= Ola(lg ‘Pﬂu'nt. de W e 500 Kj/m&
- Rev®tement, o Ly” I
G = 5834 Kq/m*
¥ Smokmﬁg : Sh
S = oo Kj/m7‘ = G445 = 4,088 tm?
— L‘-_’JD?«% 1
N Otna.\?&_flumamon& ;
._C[‘\,O‘H){. (hcm) ___________ oL xddo0 = 3% Kﬁ/mz
-—dal(c.lrﬂu,;g_ (-%c.m) ______________ S500 »
- gurde s on MALONANL. — — _ =hn W
- G = q'gg Kﬂ/mz

W



W Sund\a,\%g :

S = 350 Kqim* = Gi41S = AU E/m*

‘gl_mu.)\, extmun Gt ﬁo‘lmu: d.{umx. Sl C—Qa’ism ; P—ivwl-df.- AScm Ol{c{-Cb(S‘;uw ek
Esde ob Bion mote wn iids oo Sow  obie Kk i

_bﬁ.-.c‘u.n uwse de ASem AS? Kj fere®
= U L b 5 <cm 68 ]
_._Cﬂdu.a‘t en Cment ("(.ﬂ‘\) _______ O 10414&}) = 4‘6 1
- i I p?ﬁbu. (ACM) _______ 0, x Aooco = AQ w
- 353 Kaq/m?
%r‘{qua_ q 3
< l / %riqux,
1
(’ Enclf il
fem 15 cm Son  Gom  Aem
End_k,l.,gt Lx\m



Pr¢ dimensionnement

1 .POujL'ro_% .

J\U..» ‘Pou.C«u:. Senonk ?‘u_d mcnsiovmcbs dtlfuwb Q,&.Qw-. qus de dLgaxmai,m ,mro_

Seds {ku, ?&rr(, (’,lwaron oL mg.m o X ‘er.twus Ui e ?ax @, RPA 41
Artecle L. 2 1.2

* Quaaw P AL C.HhRON
L %a.wt Que L. i’bt =

1§ £ 10

ot o)3htg’bé 0,7 he
asee L - PEA 3}.&1‘10{!_ meLdu pa, PO“'LT‘L’ dons Qo_, Sbuckione .
dans note cas L - G,ODm. _y @00 ¢ he g 6o0

-—

15 @
= 4,0 4[«».4 6o atsnTwnAAaJ th:éOc,m

0)3 GO 4 b é 0J¥ G{) " h E = 35 cm

On Charininos o (s /}wzw heluwses (Sens hanswewal) . bxhe = 35460
ok 1 " nem i ( i ama Lu.dundQ> Bxk&. 35 x50

*?mwr\tm cTC

Ly dimemsionss s firubros drtvont Aaspuctin lin comdlitions ai-afude
b > 20 em em(?)onaqu;]I mgu,)
h > 30 om (
vy ¢ 30 o Ofz5 =47 ’

J

bmax é 1,5 L\« + 131 1

Guec '01:%%0{4?0%.




T Poteaux
Les fotioux ponont pridlimunsionmés Suivant lo. paladion donnde fan b comple
menk Qux /\lﬁﬁé farasismiques
- K= Goef & deprendant de b Jone = k=4 Zone T
i N = effok novmal doand par (b descente dw&cuﬁa_,
(3¢ - Gntain nominale du béfon & 27

A >

Awwﬁwx &d‘bmaaaﬁmau s Mivease e hoteane ombal fe pls
charge ot avee wne Sechin ch flancher Auenant au fotiau

Se = 6xt70 = 218 | of on chanisant wne Secdion mitiale  Loxko | on
obtiomt wm Mok nvmal N - 154,25 L au niveasc & plun bas o Sous 5o

e A K.N - L.1s4,25 v 3900 En
07 270
Oh QEMMU\Q/ aﬂz% w_&ct,an A = -T,O x:/O CmL\

x Verification des prescriptions du eTe (Arbicle L+.)_.1.1) ;
Min (b,h) 5 15 em tn gonee T oL T (Vaibe)
, b/ ¢ 3 > 03 1 L3

Min (b h) s Wio . 70 > 35 n

On C,ﬂxo;sm /fw‘.u,'&. 1 RDC ok I RDC , ume Seeloan d.ps‘PoJ&aux fox 70 em

&1“@4(&‘17«. : & B v 60x60

ek u a & " %L U i i N i 50 x50
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Calcul de lacrotere

; . 15em P _49¢
O coesmi e { a crolern o unc Connole emcasirde . -
|
a-u-niucm:.d.«b”\)iandnw lomasse . \
Lo cﬂ\:uuac_ 8 »\..Twe,cnt}, fo. pression ciwm_ Mmaun 7O ami
Counante aﬁ\ﬂ‘qwu. a. ﬂfub\n_m;tc_ C[L [o, Console l 1
G=0,15.0,70 . 1500 = 261,5 Kq/ml G
/ J ! Vo by 7 o i v 7

P-126 =12 10 = 10 Kg[ml
oo Seckim & s Soll: ctid. et celle de |lencastroment
le moment de P /& Llomcastument - Me =P. 0
Me = 4,26 h =120 207 = 3k Kgm [mL
b Seion tnec wn moment A encastrament Me b wn efort noamall G =n
prorar colewded em %luifm c.amPosé- .

.._Ul
N
3

Fﬁrrai\\cgg . lo = (\_/\S—: = Yoo = 32 em >LL—t 7
- N 62,5 %

= 0?/ = ia‘fo/ - 137 Kﬁfml
21 = % — 2,5 cm < ﬂo => Po, SCG&.@ %t‘PMtt.l\Ln‘\cnt

CDmP&LmJ_
Mrb = moment resistant du bdten = kb h?
Qvec ”K-. !i x’.3.¥
& = _n 0ot - _15.137 - 0423
NG+ 6L 15.137 4 1300 ’
Pl 1 = 0¥
he =15 = h= he 2 > K =4,




Moment {ictif Joa /aux aciers tendus

Mn = Nla - N(%J\j-d) -
: 15[ Lf’

Jon = 2625 (0)32+OL‘%§_O}OZ)
Ma - 103,12 Kﬂm/mﬂ.
Mib > Ha = Azo (e cumoline de Comprnsion St imckils )

s

oo

= JJA = 10512 . 102 = 0_/33 le /mﬂ

¥ h @ 0,8¢. 13 1300

Ari(.t

La, Section M ga;b&. , on /fnma(. e oo Lixas m;n'.ma.gu /f\cu.. ZL,ConcL.t;m
c{t- nen gxoxa.% ;

% Condition de non 'Fraa}fitt: :

Amin =068 bh. & _-o063.10.13. 8L - 1,26 cm®
,é' &’n L,'!?.D

On C‘,&mmw aﬁc\b 516 /ma = 1}41 cml [ ml ?};FQCM:S de 20 em

* Condition de non 'pxss.:ra’cion

@ - & - Aoy - ML . go03s
By ¢b.d:  2.100.2
m = -bL-'}:,"‘;-' u% = _..___1‘5 '1OG' __1_.0 00_3_5. = 1351 Kj/ﬁmz
by 1410w g 14 0,035
™ . QIL,V 1,5. 10 1,6 .‘SJX = 3660 Kﬁ/sz
6

mox(ﬁjd‘i):(ﬁ >0%, denc &n’na#xmdg, gwﬁmfu.ﬁ?

g Verification au Cisaillement
AR 3 T- Mz
Afe =1,u1.1%0 = 39u% Ky

T_M/z - fo_ 103,2.10% = _%031 <o
0,16.13

clone Aﬁ)T_M/Z

il



Calcul des Escaliers

A/ Escalier tjpc 1.
Falier dtage

ASE
' of Pah'er intermediaire
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X - 60,5
('L - AS Mey | 0,023 &5 { ’
= -/
OJb/.—_ 0:‘_:‘ = 2800 = LG5 bfa{crn& < 66 =) A=o
K. 60,5

-



A _ M“t N /‘)143}. 405 i} -(21.‘]’6 mz
fa & hy 210009338 4c

On frumotra 678 = 304 ¢m” /ml  tspaws de A om

- Aux A‘P_Pui‘a :
Maa = %?"“4 tm K:’&O
} =) C&:OJO/!L‘ =\ {
L‘U = 46,8¢m £ = 0,94t
GT)/: @ = ____ﬂggoo =2 -Q‘S bﬂ/cm‘l < 5\;», = Pﬁ/:D
K @)

A= 4602 cn® ek on frumcho. A= uT8 - Lodem tmd

mpau.éo de 35 6m .

& chxxf)'.cah;uws
A . Condition de. nom gxf.ﬂ;e\h_/ :
_ Swivank Pe -
Ax 5 0,69 bhe. T (2.9)/3
Uen
Ax > 0,63 Aoo. 17,6 . 53 '2;_).‘ = 0,353 e ¢t donc V;J\&G;e,/
4 G20 2
_ Suwivant ﬂa :
A\a 5 0)69 bl'\lg 0-_:3,’ . 4:—’€ = %69 .Aoco . /‘ng_s‘_g_- ) A:j = Ojg’“-l C""’.L
(en 4 L doo 4

¢ Yook dlone w/n;-gic/ :

3 _ Condikim de nom -Ei%%mahén

ﬁ = ‘-<—,L -/l a)&m ) G:?.' = 2, Kc;ﬁ
d)':gmm

K = A,S.AOG ( 6(ssuha.him T\Ly\ rlu.is{b‘c,)
n=AG6 ( HF\)

A = 304 cm? /ml
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e A - 3’;4 = OJOO?'S

U.)} S — -
Lbd d. hoo. L
O\Jq = ’{JS_.AOQ,-/’)C’ . OJOO?S = -2095,0 bﬁa/Urn'L
3 A4 OJO?‘S

02

"

E,MM 5,9 = 3423 k% [em?
)

max (0"4}6‘3,) = 0y = 3493 bﬁlcm‘e‘ > %“n - 280 kaa}(rnz
Pa. wdAhm Lt donc U-C/Mﬁ.u— :

3_effort tranchant

T, = 9,432 ¢
TB E NSRS
3 — _.
G, - &L 44210 - AUy Leca/cml £ Bw =415 6% —_Gﬁﬂbalmz

b3 100 g Ao}
Qa., tndilion ot donc wesilal. .

L _ VeriFication des contraintes

K = 51,5
t-/‘t) = /{OO A = Aoo '_3104 = O/ {9 =5 {
bh Aoo . Ao, § ¢ 20930
P\CU./V 02. = L = 4'245 : 405 = -257'? bj/(ml 4 O-:a. = -QXOD

AW  3o01.0930 16,8

beken « 0 < G - 3 - Ly 32 kglem® £ B - M7 bglem*
K 57,5
5_Veri i cation dela fleche - (Art 6422 ccA C»i)
On Tu,t adm eltr o‘u/;ﬂ. n ok +\M wtle de dismar ume a\r.bt\g.c.a.t.on cles
folches S by 3 condibiimo Swoamtes Sont Alalisess
a) he s A Mg

I 7 00 My
WA 2
bh @en
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CL) &7_ = Ojou

e = k\t = /_‘ _‘\ﬁ._t
i . —[-\-/f-—t- = i . A’:A'S = DJOL{. ﬁ}_ 20 Mox
0 Mox o A 411
(3) 3,01 = 0002 < O,00F
Moo A6 ¢

?a. .g&.'(ﬂ\.c et dxmcu{rm.gtx;. .

2) Rinneau @

Wi,

q(Hn’f)

CLQuJ:.’ Comme ume dalle q”uuaui Sun L.cf;bé.

/

<U-x = U)O%L‘g

|

-
ot
1

7

1
=
B
3

A9 (- 4324 bm
Mo'a - (L(g_ Mox = 0)5'?5 tm

A _ Calew! du qpa_rroillcgﬁ -.

¥ En b\a\la/,f—_,

- SC/V\(DO)C ) M‘(t = 0;35 Mox = 4/415{1"'\
K - 61,5
= 15‘ MI{' = O 046 = {
= b hi ’ £ = 0,933

O_é/-_ O_:ﬁ.' = L‘-”)S k’?/cm:’ 4 6’-\{:/
K

=rs A/zo

Axt - Mxe = 4,43 cm?® {ml
& € hy

On ﬁamdm Amc A=5TF =2,91 et [me %"la(.!.;o de 30em

E ¢ min {Mu ;35cm} = 3%wm
/Q- {(b[\amt C/a‘»dl\b'l ot Aone l.‘(/)\.;.ﬁm’_’
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_Sens ()3 : My = 015 Moy =019 tm

£- 430
15 Mty

- = 0,009 =
¢ @bha’« N : { £ - 02734
G\}/:—. @' = Ao lzf-afcm'l >4 a_:/ = A= o
K

Aye = 4,057 em?  Sak olew  LTR = 9,04 i ml tspaads cle dScm

avee t < min {th ,L";cmk = 4SS cm

*Sm a,fur\__mﬁ :
- Sw Qw_ . Mzxa = 015' Moxr = O_)% tm
I< = iSO
M = o)o/H =y { ,
¢ = 0,9%41

03 = & - M2 l?-a/cml < 07 = Alzo
K

Axa = _an " /11365 e fnil
B Ehx , ,
St ales UTR = 4,04 ¢m /me. Osposmbs de b= AScm
“Sems fly 0 My = 0 Moy = 0,218 b
K= 3%0
= OOOS =5
== { £ = 0,%%}

(rf:/: @ = 7‘,55 |E? fen™ =5 A= o

K

A‘Ja, = OJG-E.O le/mﬂ. Sk d&mc 3T8 = 4150 le/mf. %rlauz//s Ae E = 33¢n

?_ Verifications diverses -

A Cont\auf\(;é
_ & = 09375
S = AooA - ,400_2‘51 = O}/IL‘5 =) {
bh Aoo . 46,1 K = 65
0'1 = __M_ — 4:1‘15'405 = 2@7?)9 }Zta/cml< I :2500
hEA

17,3.0,9315. 2,51
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O\E/= (a :Qih/cml < 07 = 43% khg/cm?®
K N d

l’).. G)noktqrn cle non «ﬁ\iﬂlﬁ/ :
- Sens Qx :

Ay > 0,69 bhx @ ; ‘2_:,‘? = 1,98 i ¢ tat Aonc ch-ulﬁ‘c: :

fn 2
__s_m_b_ﬁg :
Aa > OJ66 l)l'\a %ﬂ. A_E_f = OJ‘ﬂK le Cleot lonc Vc/)\;#'c./
z . Freswal
PR L S RS Y IS
b A4doX 2bd  3.400.2

=y 01 =/“}-25 bﬁlle

ﬁ = '2/(4 Q OTL: = 3’165 ba/(.ml
V @

Ma x (ﬁ,ﬁ) = 4193 bj/cml > %G?n = d%oo hca/am

&£ / /.
. Ceot done Veni £

A _ Efort thanchant

Tw = q. b 4ot
q 1@1-91

T‘;:q.%" :’l,hht

Gb = Il = A,(:G./IOB = ,{)08 hg /le /ml 4 Elo = /1’45?‘:; = 6;"‘3 kj/‘
(Gb = It‘_ = AL 10° = OJ 9% h\j/(ml/m\ & -éb = 6,18 ha/c.ml
) b?) Aoo. F/g - 46,8

Z-\chrﬁclcatlondc_ Lo Lidehe -

20 A A4S

A) \\_t = 3 . '\_’l} = =X =-o0s55 > 24 7 = ooyl
‘Q& 7 20 Mox 3o / 0 4) 324 /

1) _ﬁ\_ & ‘9_‘0 =S 251 = 900f (L OJOO_T' : '&L yaclx
bhy 0% Aco. 41,6

-31-



3_ Panneau ) -

Ce fronneau a {a. «6m Alm quark cle ircle 1
imdiquit Sun fi Schimar G- tontie | %0
I est assimilable a ume plague b\..amiau.faum_

§ afpugant Sur lo & otiaux de chagque e’ ok 3 00"
Wn',ﬁov\-ncmont o@\w\%u’; ke p=Git,LP = A2orcimt

Clte ploque Sero. calewlie frorte. méthook dos Ligneo cle muplin ol o
b moment e Aupline  m = /6 (Alde Mémmae de ROM | page A7), quom
rultpla ron wn m%;%t e moﬂ'mm ¥-473 .

&r\mm o0 Odmek um tncathument patid auniveaw cles At

| - _ |
#\M‘\Px: MQP\“ = O)'O M = O,‘a‘6m :
m |
= 05.4,%. o4 Boo| |
|
MQPX = MaP»_-} = OJ’\? tm [ me i/ :_ _______
¥ En Thovee < 3i027
Mix = Mey = 085 M =085.4)F. 4201 < 0,118 tm [mL
Ferraillage
¥ En Rava L\tz 20 cm = l'L: 9o_2 - Rem
w = A5ME 00043 K = AUy
G‘Qbha =) {
€ - 0,96%
G\L/ = E‘;‘ = Q‘ZDO = 46}!4 h Icml & E-‘Ub/ => '\/':O
K AUy 0
A= Mt - 053 cm?
(a.&.h
On frvncre Amin = 06abh (& L - 0FF cm®

fen %

On Czqmmu\.a. olown 37% = 450 om® Mr\.&m:o e 3Bem .
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¥ Aux_Appuis Ma = 04% tm

I = 490
M = 0,002% = { £ - 0875
0 ¢ o » Al=-o
A- O3y cm? Iml tk On choisira  3TE =4,50cm /ml %Poux:o e ¢ =33,
N8 ¢ o Loy Condlibiomo oo Vi frakion Semt ifuis

B/ Planchers a Cor ps creux

fir, Pl s clon dagea cnnama ounsi s e planchen a unage e bunonss
Sk iwwmx Ae L‘ar\.. (Loss) .

b fovdrelics /rm’ﬁak,r;qu{o Arovsedumt cles anmabivus en altinde furmeltant
e bonme Liaioon anec lo Léton de o loble S ompression . Elles Senomt
caladlecs Sous Lo, Soticbation da /(hﬂ&w‘ﬂ- (G+41,2P) ek isposeds Suivant
L Soms Pmammaz dic Lotisek .

5
/////.///7// ////7/ ,
//E I

/////////// 7T T —

cs

- —— . — " —

12

_!.‘_

e caleeed A 6@& m 2 dates
% /(‘:“étaﬁ; Avant & Cau!h.ca(,duﬂ-cfﬁ:n o foutiullc o conti e Comme Simplement
appuy . Elle Suppenls. Son i furopne vl o L brndis ek o Sun -
d‘“"‘? de qumun
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._Pm‘otb Tm.olw. __________ 0,04x0A42x 25 = Ojodﬂ, E/mdL
- Ccml-ua UK 0,66x0,41 = 0,0
. Smo&mﬁl_ T\mdm"a _______ 4,2 x 065 xo4 = 0,0FL
OLO.\.?L totade appliques q = 0464 t/ml
C{': 0}464 t!mﬂ,
A Gc[u/ma, Stalique
¥ Moment im bave Mo - q%l : 9“’Tf‘39 = S tm
T

]{ Mo = 0,12 tm
="$% =oj4e4.§ :ojuat T =045tk

3 Armatume cha;w@m ..

Mrb = Moment Adbitamt dle bilom - kbh* = 24,3 042 (0,02)"
Mrb :4}4‘3.40"3 Em

Mo = 0,725 tm
On Aemmangue qua Mo et bide Superiiun o Mrb el dquivant 6 clix que &
Lo mgu%;t has foun bo. tsistonae o lo Com pression dle fa. powbislle ; fon
vvmalunto de comprssion Son€ clome. Meshains |, @ qui v olovs Smo&a»\ﬁ;»
b Seckim e lo foitralle: qui st adabivement Bl aloilz

Pown boven cebte amb]?mllij ) 6 »fw;.omt cles Mc{ﬁmdﬂ.@w )f\mm Gidn g-s
persthallco 05 Suppantin by Seltctationo avant L m&xaaduﬁétm |
I dape

A‘I\m’a I wufa.cac. de b e de Ompression ga. /fum.b.:.l!c_ cot comsi Aence

Comwme. Ume /"U:NL-\-L Contnue SLUL »f\ﬁw:u—uaa O-{qum ek Semi -ncasthue Aux
(,xt\.:.rh'lbg ;

1_C1A o k£ Sun e
_ﬂﬁw Tumci.:jilib ___________ 653 hj/mz




Ad:hoo = Ado ha/ml

C\ =
q: OJ?’}K tOJé:S - 0,506

q: OISOGt(mQ,

0,#1 £ L™

{mtlo 2}; 1’\0\4.&_“65 les WM a w‘\—tu: treux Sent ofeulios gmﬂx Sellici -

Q_Sdnc:na. Sl.'af,.'q& :

q:OJSOGD t ll‘Y\K

,
~ e T
) c” , 5™

& 36" g™

'

3 _ Evaluation cles t’/Je.:m.nts d:- reducktion M et T

Nothe /p.ﬁ:wo'rw» ol o\ugmoe\auae. modqjui ’dtﬂnt &n a.H\.ﬁ-lC\u:_ Qa mc/ﬁnoch.

Mo (G) = i,l% tm = M01
Mo(3,6) = 0)%2. tm = Moa
VAN AN [N AN FAY [A
0,3 Moy 0,5 Moy 0,SMoy O\_)-'EMO1 0,5 Mo,
0,5‘\ /1,4“-—1 O)S?) OJS’\ A,"[Lg 0}3%
Ay FaN JAN AN AN JAN
Ae o,u4 o,u4 A6 0,44
Travee 1 0,506
jﬁ e o}g1 1 1;“1
A
Rr 4 Ry =3036 L ds P
A ‘ 4
TMM =0 = Ra 4550 ¢ Ry Ra
3 c™
A
S M/y -o =) 24 - Auto t

A~

,=35-




;ffrovcl 32
Ri 4 R = 4322
i
TM[4 20 = Ry = Ojbiét

L
IM/L =0 = Ri =4g36 ¢t

_*TI’C{VC:. 3 015-06.
3 3 0,33
Q4 + Ry = 4/312.4{:_ y
Ml -0 = R s Aot t 36"
EN\/:/ -0 =5 ‘913 - OJ-'T'S t
Travee L 0,506
o, 0,44 ]
R—A“-& Q; =8,036 o (A y X
ZM//\ =0 = th - /1,556 E 5
Z M/:L =0 =) 'E‘\q = A,L;%O c
*vaeé S " 0,506
’ S /
Vo t'\aVa /A Q»& = 4}136 o (\ )
QLS = OJégét. pa ‘5"6 ” —f
o
Ry = Q\l ol Ry = 1,48 €
A
Rl = RJL-& Ql = -’-,th
&
QE; = P‘ls + Ql =, A,Lll-}t
Qq = "z‘lq_, QJS = .L,'D-‘St
Rs = R® 4 Re* = 1,69t
QG = Q{G + Ql.s = O‘)G%t
Diagrammcs ML T
Aul 2
73 T \\EFD\'\ \c@ :
W 0,69 0,63
Ao?
1,56 .
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MY 414

A A6

Efforts de calcul . Ma = AAUtm

T = 456t

% (alew! des armatures ]or\ﬁitudina[es .
_ En Eravee

. Codent de foo 0L de Compress;on (ccan 6F , Act s5)

| | e —
sr f ‘ ﬁ [ j ' hc’ T
‘; I ) bs b ) LLt
| | |
: —_ ‘ ’L
[ bo
r_ ch,m ,!' g

—N

ba doik @ﬁu b tonclibine ¢ desus

A_ ba < % = 26,5 cm avec Q: : d&bt:xmu. e  nevvuns Oonxzut.;roa

/ ) / .
l_ LDd é %o - G0 c¢m “ L! /Iﬂb’\ti_l-mdl.@l.if\ﬂu.m Wt?u.mdd{\{um
3_ 6ho £ b T X“\o " "\o ; L\a.uiium e &,taML de Compress\cm

On 4’\%&@.. %Vv\a.ﬂﬂmuvt l:)‘l:.- i@cm et dﬁY\(— [:)-: QL‘CJ’Y\
Mt = AJGO tEm

- £-0,9281

é}_ - 15 M - 45 4JC=’"{O - OJ.O-?.TI'; =) { K = 514)5
®bh¥  %0o.6u.32* o = 0,153

A = M & 3.,30 cma' Smr_ iT/U-.', ATAo ~— 3,@3 Cm'v

._3 7...



I~

— Aux Appuis
Cleot ume Sechim m.ctam%uﬂapu_ dient B climensions Sent bxh = (AL x11)(m
Ma = 414 Em .
AS M _ _AS AN 400 o, hos2 S {2 = 03345
k= 13,9

ék:d’}; b h* T 9%00. A1, 2%

Oi:/ = &1 = 11?,5 k% /(.m:b < avb/: /13? ha!cml =) Al:_'o

A " M - /1,4'&.40'5 - SJ/’J‘ Cm-b
Cat 2300 . 03145 42

On 21\wnd. 2TAY = .2,%(.«\:"
Verifications
COntro;ntts :
& = 09243
a _ En thVté : W = ACCA OJ.‘?.L => {
b K= 545
. M L _a60° _ 8466 kg/cm» < T
Aeth  363.0,9248.48
N S
K 54,5
3_ (ondition de nom gg,%a&té :
a _ En bxavti : Amin ‘-'OJ63 l’:k ._Si_,:- 4156 CML < Ae = 5;03(#\2‘
- 4o
b Aux appuss Amin =063bh . 59 - 026cm? < Aa = 3,36cm¥
— 4 Qoo
3_ a)ndwt_m Qs X 04'_\1’\“;5 :
T4 M/é = A,SG-Aos = Mg Z o denc AAOT; > T+M/%
e L2
L Verifications & la Nsewekin
—- -3
a. - en TFOVC{- . wj = _i_ = 310‘8 \:{ ‘}DL.AO
2bd 3043
Kn Wy ©40  R,01.407° 2
B = _ _ AS.40%46  },02. _ 4-?-'?'3bcakm
A4y A+ B,02. do™>

$ A% /lo&:)f
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0y = 44 4,5-»\0:[-4 1659 o Ay kglom®

—_—

0%
m’m{ ™ = 03 = 2y eglom?
maax {Gi
On a /\r_%mil\c/ Pu; 4’\,0&.(151:.“0& tn bhavd awce @He tnbainte ,tbon A
[ouné ume Sectim Aarmakine fuse oliffernte de @le tounde avec 0
Ac (0Z) = 3,80 em®
Ac (62) = 3,65 em®

= At = 3,08 em® (2T44)

5._ Vc’r;{ication de lladherence -

On dAl sonte 24 2 B
Bu = I7°% _ _AS6.49° | p3 40 bl
np 2.344 . % .22 —
% 3 => 64 & Ga

%d = 2‘1{1 0::?; = 2.4,5.5}6 = '4-‘,‘)? LZADILm'L

G _ Veritication de o Qlctd\c_ : (Art 53.4 cceAa 6‘3)

g e/l > Alus
¥ [ﬂ.t /ﬂ >/ 45.5 _Mt/Mo
¥ A ¢ 36. bh/ga

¥ l"t/ﬂ - Bl - 0,04 = 4/.12,6 = 0,04 ¢ lest trci;gi-c_’
g W/ - ooy
A Mi/Mo avec Mg = 4,46 tm
15
2
Mo = qz/g = 0)506-36/8 = -2,:\)0 tl‘ﬂ
A Me/mo = e - p0u09 £ 0,0446 st vtu !
15 A5 .3,30

£ 3eblh | 36.Chdo _ soa¥ mt  chbuinfd
Oen L doo

Aenc ﬂg_ HL\OLL ot admissible .
-390-
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C aleul des armatures bransversales -

4 Contrainte de cicgillemant

Gb = I—— = M_ = Q)J':I'S h?/(_mj’
bo3 12.7/5. 22

Ob =635 kglem® £ A5 06 = 678 b«a/cm"”
On Suppose qu’i Ya Aiswmtonude’ de l;c’tonnmac, :
des armoliveo Banevemalis dhoitis Sont Suffisantes froun Atpranclac 0 ftons
Ganchank .
On priooll des cactn &3 (At = 0,10 cm?)  Quin doux

Seartement Eo Aeog O
s

P‘{: = S‘Latrn ces Gmnat.u\w b\anb%aﬂ.e dek WS% o te ':O,/IOC.m'z'
04t - Conbointe admisoible des anmokines thomsversales

(e = 2 (én (AD) - 2 4o = 4600 krﬂ(cm"’
3 3

£ _ od0.F.22 AGoo
A56.403 .3

_ L‘a(‘hﬂ_(_uvnbvbt adm iss ble

_ ho(1. 930Gk _ AL,5 cm
£ = max { 0 i h =y = max{ £ 2Aem
0,1h

Lhucrn

On /‘r\Mmd Ao 1m vbt\au/mowt E =48 um

.

Z_ 1% cadrne e Sitwant a ty - 7,5 em du nu d’a{mfu“'.

_ Table de Compression
L fpassean e o table . comprusmion dhant folle (5cm) ; om uhlic clone
A Gredlin Soudd ( (R3533 bra/c.wr") Leo himensions din mailles ne doivent
fao dehassen: 2ocm (5Pm) o (T VU, 2 SR —

BRem (3pm)  « " ' - "
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‘{,’LLJJ\J’J_MWL UV\Uu_, OxXts O{Lb nnninLs o/tam.‘t (ftaaLO\L 65 em = €n
50 < @n ¢ B0 om

d-(h‘\c. A_Ln >/ L|5 €n = b3.65 = OJ:"S le => 576 Pl‘h
0¢n 353%
Arg > An = 033 - 0395 ti® — 37¢ p.m
2 2
4 -7
/fwA nsequent Aln = AW em . BTG
Alln = Oy em® = 3TC

ola. ta-@& ole COMPre‘;é'lm'\ Sena ahmtff. d {M"\ O’u.q.obul\lacac. Ol La.m.b dent e:.a

O{{rhcl\sisnb wn mailles Sent J0em Twu‘&bwumo.tw\w L novvuws e£ 33cm
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Calcul des balcons

lm; balwns Senk des dalles /"Lﬂxmu Ae oem he = 30 em
REPEEEE RN ISR EN] Ou—_/Tj(aom
| | . } s £o% - 053
i { ’l,(oo b = 3,00M b
l I 3 2
| | gqa® = 4,21.4,607= 3,12
i I
-3
3|OOM C\'o = 40)93
~ [AY Y -4
qa’ _ {45,
-ETS -~ 45 4o
Wg Whe Mxg N\er M\jg ‘V\\jag
0,190 0,423 | 0,00 | _0,261| 0048 | 0,0U3
at qat 2
Fm | T3 | &l | 90 | qat | ab® | qbt
=4 & ,
Moment| 2,840 | 6,440 0,031 | _01% 0,197 | outl

% Moment en Daver Mmax = O,"\?H tm

K = 456
w= AShe o A 0191 405 . o ot _ {
% bht 3300. Aco . 462 & =0,8Ho
GT_,/: 0_::_;* = /l'f,s hdarc'm'z < E\;/ =5 P\(:O
K
A = Mt — OILQ'D_ CW\‘L
1 _ N
On admf\lu\o... 37K = 4,50 ¢m /mQ, anrtc t:ﬁ’o(.m
¥ Moment £n A‘FFW:‘: Mqu = -OJ?E 'Em
M= 0,946 => k=135 =<t £&=09L30
07;/ Fd n’ =) Al=o
Aa :._M—a"_ = 4,‘51-\ Cm'z' Su\k 3T 10 :-‘J,Bgcm"“/me. Onrel. t‘:—ﬁ?)(_m
(0. &

Ve wC( cabions

1 _ Conbaintzs -
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K=635

=
Z s 0,836

O = A=A - oS

Aeh

‘Tﬁ/: 0‘5_ = 3‘-‘,}6 k {(m‘l 4 Z‘:Jb/
K 7

l_ fIC‘C[ﬂL ¥ ‘E = Q’/‘SOO = SOO/SDO = 0/6 cm
-E = 0,00y Cm < -f_
3. G)nd-itubr\ de nom ‘(:Y'ij“itc_/ : A > Amin = 0,69 bh 6:; ' '1_.'““{’ =L,
fen

On adoflina. clonce GT40 = 4,31 cm? [ml ‘ §
o, bun tn (oree qu.!bn affpus Eforau.z:o de AV em

PW'» [ - 4,\-‘} Cm'?' Sk ST% :’1"&0 le avec T = 3%em

y

L _and;tbbngh nom ‘Fi%w\,a/t‘}m !

0L = 4,4 K;% = 156 k%'(mi > 2%oo lﬁalcmz Clent O('D“‘_ug"';‘

5_ C)O'f\d.&tu.ﬁn Ae e \lemente -

T™ 2 gl = A3 =366 €
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Calcul des rigidités

splalls e fra Suiramk la méthode o " Muto” .

Celte methode ’\)’xo?oscl. o b Ncaﬂ,mcn.to«i-.&n paraSismidue (BQT‘D“““ he. 1\)\:13

biem "\M QL% de. confreventementc TW\LC{M ; alle est bares pun a::, &%.GU.{

sebhbive de niveau x d'm/fw\t;qu_ Aont “ Muto " Suzaza&}. e valun e bo

M,ca;dll/ et /t;p{;.a.ux WW imcashidy !muﬂéF&é ,f;q,\um CO(_%\M

"o conecdiun | limant compti defo é%‘x-.b'.w s fmiss arivont aux notuds

R*. Q;%;AL&/ adatire Ao niveaux d,{um ,"w\t'qu:., Qured /fmiloux Ma;w
tmeosbuds

R . &.QM : Q:éaid;b{ rlafiie de niveaux OUum Tﬁ\ta{u.n. Co‘\»’ua;.:. aw Sene e

“ MuTo”

1 EX'POSQ./C{L & mdthode

Clut wne méthode a—Hv\DCﬂu./L nous /txw-ndiamt Ollama—ojsm wnL Shuclions Cons K
tui dl/fw\Lc{u% Stlickei rfmdbs Lﬁgc\rb L.w/zmtau-x (QJSm(_) Vuut) ] l:)abei Sun
by, higidilid de niveaux | dis L&ub.a, dent * MuT0" Apafoce des 6mdu affro -
i

2 _ Conditions d/a?_P\ica’c‘.on :

o mcthode ik applicalls »rmﬂbﬂmiwma Q&T%m s Bans

flaos ,%Mmm omposh O puntiques Agremant ho telallll des
Jmﬂm volicals ek M%qum |

e chasgen Sont Supposée comenbien aunivean et flomcbus

_ M;Tamm e nlposskion s chas on dovclin clatt S sutonguliine
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—poon linin ume frcinion cowemalle L fauk que fo. Aaiolewn (T/L)

Gl fpouloes ne Sk s tis fadle dovonk celle clos fotians (T/he)

mdak aoon K 302 foon tous ba nude e Lloscakin .

_S K <02 by fetioux doivent b Cosidina comms nagmamt/rmzfm-\ﬁ
e lo. Shuctivn rbistanti aux Chasges hovigontals -

_ bt paiduns (T/0) dor Branis adfaentin ol ime i ne clasent
W%M&%wmm (Qs./\aﬂw\t. M;&Lcsm‘,,@mb.. 05 wt.?/)

_ o naidan (T/he) dlon footiaw nedait fas Gop varen onbie cluc &’5‘“ acs
unle (happort campuie ntre 05 ek ).

_On nedak fias avoin uns vosiabin Drusque i NgidlE embe cesx miveou.

3 Etapes de calcul -

a _ Caleul des raideurs des poteaux ot ces Poutres

K?AMu = I/hc

Poutan
Kpou.but. — I/Q. Q/

T . oneibis du froticn

DLLCLL»QO.. ’TLULLC\.L me'adw;..

‘S_—
©
Polzow

_45_.



b_ Calcu| des coef€icients B et cafficients correcteurs a -

K,{ Ky K-, Ka Ky | €
K2 |
K
. Ky Y T
Etaae_ courant Premier niveau
v | Ki+KesKasKuy Kr + Ko Ki 4 K2 K1
Ou —E E O}S "rE 0,5 +_F
1-{-2 2+E ,?_+ E -9,-}2.

C _Caleul des rigiditté corr;geis s pote,au (L) du niveau (a) ;

(0
I
y

BE o9
R 4
a

o R_iaid;to:s relative ce niveau cOrr'.Seés C.'J{_m ‘Portiqu_e, :
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L=\ L= H,J d d
n 4 . ok _ . AME _
PM pﬂ-mc_rnc. 21—0.81, L"Ld = C-) =y Qd £ hzd Dé
D
Qvec FDJ - %:'O.J Kd
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B o,u9 i /’331.})&)
v
s C 0,64 0 4434,05 9 Q
<~ | D 0,43 " 433y oo 2 §§
9
2 2,49 " A3%34,00 g (o
F 0,30 p MET 25




D _ | IKp Oy Kp Dj R
N [Teteau K Oa (em3) (em?) | (em?) (Ka [em)
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__ Détermination du centre masse ek centre de torsion -

1£ 2 3 4 5
‘W m m = -
6
€ H__i_ '. W
‘ | .
= B A 5B — B | o

oLrn

a _ Caleul du centre de Mmasse

ke conthe de a\av'.t»_f s papce Slams wn Cyseme. ol bxes erthonernd Convene.-

blerment: choxt .

_On delirmine tact. d/abocd. le foidls fapne dle hagus Vment comstituomt
O Lotiment

On Al fo wmine de mosse dle tous G elimentie (Blamchon | Fagades
povdres | pofeans  ncaluins ) pon o fromale

}KG = Z‘WLKu
i\&h

f.\f\./;\;
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_On d(jtiﬁ/"‘trwla tmgv« fe cembe de masse d@ﬁuqunlw;@bmm
heronl N%Aawru:s Otamat-%gwumt :

Niveau | A% b I 3¢ _ 6° F¢ - AO° A e
Xe (m)| 44,Lo M,96 1,63 44,60 A4, 33
Yo (m)| 5,97 6,64 5,94 5, 34 6,46

\3_ Calewl du Centre de torsion
?M Ma‘xrw'\i'. Qu Myula. OLM (xoy), b comsdommecs Oue Cenba de tonsion de

Xey g Q%)Y Ry avee - Sens bransvenad
Vi = 2R Y de o e S et
xm 4mt dmwmmwwmwwmtﬁukﬂmtaov
MLQ) . Qma-.tw{anaﬂ. . v OX
.Qa(t) Lj) : %%—4 de(t)
¢ ofy . g

Senik: fhe R dolires de Q’L’L‘BL () Mapeckivement Aams by L Gmg .
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* Sens Lonaitud‘mc\\ ;

R (O o R 0
Niveau Portique jﬁ 4 i Z QJJ Y \jc
(m) (Kg/em) (ﬁ/m) (Kj) (m)
0 |FF ] o 1,33 40°
1 -~ In 0
v G-G 6 A, 3% . Ao® 0 =~
= o
o |H-H 3 0,35 . 40° - e H
0o 2 - &
t1-T 12 A,0%. 40° . i
o ’ =
v
w [FF 0 4,60 . 403 .
" _ 0 0
0 |66 A,60 405 | O =
1 _ . 3 8
v H_H 9 D}u& ) Ao® W - _
T o0 0-0\ 'p]
o |F-T 12 A, U405 oy -
o
FaF 0 4,%6. {10° .
G-G| ¢ 186 40°| © 2
g = : o2
N [H_H 9 0)52./105 0 :6 g
N 3 s
L% A2 A,L0 . 40° ) o
F. i 0 0,91 Ao®
G.G 6 0,31 .40% Iﬁo 2
3 = . 0
~ |[H_H ) 0,29 40° < - .
o} 0o Te)
1.1 AY 0,13 .40° o :ﬁ
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% Cens transyersal -

.(E) 18 s 53 = AE)
Niveau Port{q\iﬁ Xt (m) Q_d* Xt an il RJK Z RAA Xt Y (m)
(kg/em)| Ckq] | (%9/em]) | CKg]
d A-A 0 6,60.40“ 0
2 22| ¢ 6,60 A0" | 3,36.407
| e @0
v 3.3 | 9,60 6,60 .40"| 6,34 40" N 2 o
. * ==
N ! Ll--[-l' 43/20 GJGO/(OL‘ %)14401 r‘..:: (3:; (:?""
¥ 55| 49,2 | 41,%30.40" 34, 9040 T )
= [6_¢| 32,30 | 3,ub40Y| 4,96 .40
A o 768404 o ’
N 1.2 2 T,6%3.40% | 4, 64.40
| . o
L33 960 | 16840 131407 Q 9
e : : e
Clhy-bu | 43,20 3,68 Aot Ao 40.40? oo L .
LY 00_\ ?0-\ "0\
5.5 ] 49, | 46,6040 34,3040 @ ™ =
v, [6.6| 22,30 | 40,1040 2L LoAd
A o 9,48 404 0
12| ¢ 9 23 .10" 5,51 .40
v 0o
3.3 960 | 9,23.40Y 832407 2 2 _
“J : . T
~ | L-4| 43,20 9,49 10" 42,30 40° 2 = S
55| 43930 | 19 %0.40|318040" i
6.C| 43,30 | A290.40| 18,50.40
AA 0 q)%‘%.»to"‘ o)
14| ¢ 4,¥5.40" | 1,85 .40
" )
3.3 960 | LI5.40" 456400 2 9
= G . ‘ 0
oju-4| B 4,35 4o'| 6,2 .40 o ® O
=~ ™ ﬁ
5.5 | /3,40 | 31,6440 44,60.407 ak o <
C-6| 43,30 | 53y.40% 44 % 40
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d'o;, Qt?o CUD’LClmwu:b G!u. cembne dL Cs»bum (,t aano.qm, N Vel !C‘u,:, Sownt
Arumés Aams b talbaw Suwrant
Niveau A% g 3°_ Gc IS 40° | Tarrasse
Xe (m) 413,65 43,44 43,33 43 13 A3 A%
Ve (m) 5,93 5,19 5,30 5,19 5,13
C_ (alew! des  Excentricitds entre c £ 6
Niveau X6 (m) Xe (m) e:.\x@_xcl(@ \/G(m) Y. (m) ijtje-‘ic\@
Terrasse | M,33 | A3 48 | AT3 | 646 | 533 | 03
140" | Mye0 4> 48 A58 5,34 5,19 0,42
c c =
3 _¢ M 63 A3,33 4,10 5,94 5,%0 0,14
i M9 | Adu | AuS 6,64 5,319 0,35
A Ao | 43,65 | 4,35 5,9% 5,3% | 0,04

Dipnic fe RPA | on a chague nisease ek clams thagque clwchan fo. nedull -
fon@ ciu;_gomb \nmirbm(aﬂw O Ume <xcnmbp;dl.2/)ra)m Aa’t‘t‘ﬂt au (emtae de
Gsim &ad,_ & bb. ,f\ﬂma«amob_ den I valus Swovantes

_5% ol.tpo,}r,ﬂ.ma;\a

te/ acidemtedle )
- exanticlil thinigue Adullant du callal
¥ max [S'/a Px) 5% ij - 5% by = 5% .4%,30 = A Abm
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¥ Cthén = 418 m
On /tfw\dhﬂ- d.ﬂ‘ﬁc}/"lﬂ'u)\, tdu& 'Ql)‘a N LeOu X ﬂu, wanWCJ.C(

d_ Caleu! des coordonnees des por tiques par rapport _au centre de

£ x

= Qj = /\):I'Q)m

toroon et de la Rigiditd a la Torsion QQAQ)

% Portique longitudinal -

Niveau |Portique 5} (m) QBQ ((<3 fem) RA‘Q f (rj.m) ZQJQ jf(zﬁ_c"?
‘o |F-F | -5 A,33.40% | Lu6 Ao |
v G-6 0,24 4,33 .40°% | 5,%6. 407 ':2
v | WoH 3,34 0,35.40%| 0,36.10" ﬁ_,\
v o[ToT G4 | Aos 05| 3,8% Aov|
Y F_F _5'80 Aleo%os 5,uo Aohe
::; G-6 0,20 4,60 405 | 6,40 .A0? 2"%
o | W-H 3 do 0,u1.405 | | 41 .40° c;;\
vy | T-T 6,2 £,34 405 | 4,76 10" 2

Fa -5,13 4,86.40% | G 43 .40"° .

G_.G 0,34 4,86 405 | R,%0 .40% e
= H_ W 3,24 0,52 40S| 0,54.40" "3\

1.1 6,34 Ao 0% | 540 40" <

F_F - 5,33 0,37.40%| 3,33.40%

G_G 0,07 0,3% 405 | ,13. Ao? 9(3
‘L H_R 3,07 0,429 408 | 2,13. Ao3 ff%

T 6,0t 0,73.105 | 2,13.40"° ¥
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¥ por%'\qu& transversal

t .

L 2 — -t 2
Niveau %rtiqUL Ke (m) Qa.*\o (Kjkm Qb e (Vﬁun) A \20 Xt
A-A4 - 43,43 6,60 M, u6 40"
<J
L -1 ,4% 6,60 3,40 . 40" ¢
v | 3.3 -3 5% 6,60 %46 o K
SR " P:i
L L.l 0,02 6,60 A€,Lo 4o oo
00 o
¢ | 5.5 6,08 A2, R0 4,64 40"
Lv
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e &2 ] 9,88 7,6% W 2. 0%
v | 5.3 _333 7,68 10,63 4o <
e}
\
R BT R | 168 42,9% A <
7 o &
| 5.5 5,89 A6 6o 5,32 .40
v
“@ ) .6 9,4% 40,10 459 40"
AA ~13,44 9,29 AG, ¥4, 40"
) -7, 4 3,29 S 40407 |
3.3 | -384 3,49 Bk A0t | <
v
= " - 0,24 g 29 4,09 Ao e
0 O-s
5.5 5,19 A3 %o 6,60 .40 ;
A 3,39 431,50 M, 08 .AS"
AA ~12,95 4,1s 1,96 40"
2.0 | -635 L¥s 3,29 40"
3.3 B35 u,ts 533407 | O
/ =
il uv.v | 0,35 L, 15 3,640 | 3
55 6,25 1,64 4,87 40"
¥
6.6 | 9,85 5,35 5 4% 40"
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Etude au Seisme
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W Principes de caleul
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A_ Niveau A0 _ Niveau Terrgsse

Aot - M est
_Plandhes - Ma,5ut
_ Powbwotvomevewales _ Lo 6% t
_ Poudrwo Qonca‘.b.ada}waﬂw ____________ 3u,6o t
- My Phwowux - Aot
M2 Muws extuisuns 3F,94 ¢

\A!4O = 322}’!6 t,

9. Niveaux 8°_.3°.3° -

_Plandhernn 155 46 t
- Poubieo Gonevesales _ Lo, 0% t
. Piibiaa fm«uat..dynaﬁw ___________ 34,60 t
Plowx 3% Lo t
Munw exlihiewns 55,98 t
_Eslins SR (A3
W = 3L, 16 t
3_ Niveaux ©-5°_uLe_3*_2¢ .
, PEa.ndxyu;. ________________ 455 46 t
- Poubio Cm%umgﬁ& _____________ Go, of t
- powbres Qmmlaimoh}nlaﬂu _____________ du, 6ot
- 'POED.ux ___________________ 53,8t ¢t
- Mo exbtovenn — 55,98 ¢
_Cedlins 42,36t




Lo Nijveau A

_Plonchens - ___44o 63 ¢t

_ Prubuo Bansvewales Lo 6% t

~ Foubus Ecncab.«dmaﬂu _____________ 34,60 t

_Powux _1332¢c

_Mus extdhissnr 14 .39¢

Csalens Lo, ui
;/J - 3,495 C

¥ Tableau recapitulatif -

NI.UQCIU AO<_ 3( - ?f_ 6{__; ‘3(. /{u-
Poide

Wwe(b) | 3R ,46 346,16 | 363,15 3%2,95

U Evaluation des ?ulsat‘.ons ek cles p(r;odes T
o[a. meé Hhode Wlioed b celle de HoL2ER . Cé)d:w md o, ibiave. basel Sin.

lo_ notism e Q'.taiokte: rdabioe de nivease - elle S Atvu.llb‘.on /tlm fis Struckine

m/[mﬁqu%.

4 _ ProcédJ de la mdthode uQ_ esk donne” Sous %m (J G\Uan;aAanmc. ;

(Vovs. page Suivants. )
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(alcwben Qg..,)fzn!
WAJ...}WHI

L
On Se donne W

& ety vafun de w /"\w»ﬂo,

/\.L«Qat:m\ :
Xn=A4 n
. . L
XJ = Xau\.- 5} %!WKXK
ou | Faune b liec NOtN
Xo =D
Essomen oaec
ume awbe v
L W
STo?P
W= tuﬂahm Achaen -
el
XL}:gmm,Tw,wA
2_ Caleul de la peviode -
a - Sene_Long; tudinal
% Mode fondamental, - e T
on TMMd. (.042'-_- nﬂ'ﬁo Q'd,/s)l (K = indue de nim)



K (wm; Weldi0] X Mk 46 T x.cu)&,d Re 16 Zl*%‘i"f
10 | 39460 | Y98, %% | 4 ¥, %26 | 18¢,826 | 4O, 4 0,032
4t | 3uc.0B0 | 367,237 | 0,917 | 3uy,9%0 |A343,320 | LOL | 0,0uS
2¢ | 356630 | 97,237 | 0,932 | %04 ues |2, A5 | Loy | 0,067
F¢ | 3u6.6R0 | 961,237 | 0,865 | W6, k0 |358ALS | Loy 0,038
6 | %3iso | 4043488 | 0,F7 | FTF, T [L3es AL LRSS 0,090
5¢ | 363450 | 4043488 | 0,635 | 636,060 |5065,252| LY, 0,404
Le | 33450 | Aot3, 438 | 0,581 |588, 148 |5e5%,4F0 | L¥,S 0,116
3¢ | 353450 | 1043188 | O,u6y |WI0,558 | b4, 028 WES | OAL
3¢ | 363 450 | AoA3,488 | 0,338 |34, 185 |6Le6, 213 | S6, | O, Y
£ | 382, as0 [oeg, 430 | 0,243 | 233 635 |6Foy BuF| 30,4 | 0482
Tk : X4 =042 o fﬁxinguwlzo)w

—J

=5 Xo = X4 = f\_ Z\\/g LOQ Xg = 0)004 ) CQ,C\uJ. nowb GLOr\nc.. e

Rx
9 "’
wi” = 31,9 (rd/s) = wa = 5,28 rd /s
IrOJ.:. T4 = 1_'1‘._ =5 T4 = 41'435
Wy
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X0 = 4 Xe = 0,111 X3 = 0,6l
Xg = 0913 Xs = 0,685 X2 = 0,33}
X§ = 0,332 Xu = 0,584 X4 = 0,223
X1 = 0,365
¥ 2 mode On Se donne Wi = 226,40 (rells)’
K 2’;/3") Wewdio ] X MkwXe 10T xe 43" Ri Ao Z/xz\c
A0t | 322460 |11y 038 | 4 T184,038 [F114,038 | Loy 0,180
9 [346.6%0 [FI3%,4dS]| 0,113 |e425 A%4 (43709, 20| L0, Y4 0,333
§ | 3u6.L80 | 1T3T, L3S | O ugo 36a LLTi436T4, 663 | Loy 0,132
T 346 630 [1838,u35 | o,0uT | 368 ,Loe AFRLO O | Loy 0,4
G | 363450 | 3240, %24 [ -0 33 13332 335 [{leoo 498 | LR,S 0,301
5 | 363.450 | §110,824 [ -0,695 [-5106, R0¥| RIS, 583 | LR,S EREY
G [363>.450 | 3240824 | .0 33% |-1242,123|46W 253 1 UR;S 0,034
3 [363.150 [0, 10,913 [_H 9310 |-5342, LI LR,S | -0 M3
4 [363 450 | 40,324 [-0,193 |-6544,us5 1202324 56,4 | - 2,18
A |332.350 |365%,U33 |_0,5FS [-L97y,073[-17298,993) 30 -0, 514
Tok © X4 = 051 & A TW@TXe =_05%H =5 X =0

fo futokion o de @} = 26,10 (rd[e) = | <4504 de

i o Sor

X10 =1

Xs =0849
Xt = 0,980
Xy =0,047

W

2
T = 2V =
Wy,
Xe = . 0,394
X5 = _0}635
XQ = _0/%?“8

Te = O)L\-L S

X3 :_0}5’1?)
X1 = _0}?65
X4 = _O)S'ﬂi




% 3¢ mode de Puisa%;on On Se donne u);' = 6221 (rd/-*)b
Xk (\:;) We0ha8" X \‘""“)LXKJ;?:WLUJLXE.IBH Qﬂ-“oj Z/QK
A0¢ | 312 160 [20064 425 A4 064,125 [doobYy 12S| Lo Y 0,436
9 [ 3U6.6%0 [21591,230 [+ 0 504 108,373 |303Ue, 405 Lo 4 0,365
§ [ 3u6.6%0 |21591,230|.0,262 |-5656,90225233,203|  uo, 4 0,616
1 3u6.6R0 21594,430 |0, TR 49112, 312 {6446, T34 Lo,y 0,454
6 |363.150 [22616,882 |_4,038 [_23u¥5,625-11368,135 U} ;s | 0 358
5 | 363.150 [22616,982 |- 0,68 |_153%6 RuS | 32TUS Glo| LB, -0,61s
4 |363.150 |23616,382|_0,004} [-403,2%8 | 32354,32%| U¥,S - 0,671
3 [363.45D[22646,982[40,613 [45224,248 41635 F06| LRSS | _o0 364
2 [ 363.150 |33646,3%%| 44,037 1AduUY, duy 5340, 6Uy 56,4 0,403
A 382,950 [25850,426 |40 9333|2223S Lot 308,054 30,1 0,93%30
Test K4 =0 9339 et %K 2 Wk.Wi Xk =0,8339
Xo = 0,004
Lo ppodnalica s clonc e Wy = (12,80 (ratfs)”
=5 W, = 24,95 rd s

T3 - %‘Z = T3 = 025s
»Qu\ gmbb Awopras ejfam.t denc

Xto = 4 Xe = -4,03% X3 = 0,613

Xg = 0,50y Xs = -0,6%0 X2 = 4,031

Xy = -0,26% Xy = - 0,004% X4 = 0,334

X3 = -0,%¢%7

-6/-




b_ Sene transversal

¥ Mode fondamental On S donne w1t = 34,57 (rafg)l
K| Wk (kg) WewHo | Xe W™k 16 [Twksd¥x 10 Re 45 Z/QK
A0* | 323 160 | A047,053| A04AT,059 | 4041,059 ut,e 0,0244
9 346.6%0 |A0dL L6t | 0 913 |[40F1, LRy 20%8,543 Lt 6 0,04y
8 [3u6.630 [403y,ued | 0,335 [4093,u62|3492,005 | U} 0,065
T [3u6.680 [40%u, 468 | 0,870 | 952,187 |Loeu, 132 L6 0,085
6 [363.450 [Mub,u6s | O,y | R98,4ud |Soot, 33| SR02 | 0,0%6
5 |363.150 [ Mu6,46S| 0,638 | Boo,233 |SBOR, Ao 58,02 0,099
Y 363 .150 | A4L6,L6sS | 0,533 685, L65 6L33, 515 S%,02 | 0 4
3 [363.450 [Mu6,u6s | 0,u8R | 55%, 2% |FosS0, W3 | 502 | 0 4d0
2 | 363.150 | MLo,u6s | 0,367 |47, 858 [HeR 30t 53,36 | 0416
A 382350 (1208 973 |0,342 [291,531 |#156,653| 31,35 | 0,24)
Teot = X4 =032 &k A Twew? Xe = 0,244
- Ric
Xo = X4 = - 4 Zwkwixe = 0,004 -4
Re
donc D = 3,5¢% (rat[s.)l = |wi =562 Ttd[s
Ta= 2T i T4 = 442 s
WA
gbs\gcnmos /}f\,\.orvuo :
Xt = A Xe = O3y Xy = 0u¥8
Xa = 0,919 Xs = 0,698 X = 0,361
Xg = 0,935 Xy = 0599 Xa = 0,242
X+ = 0%%




¥ 25 mode Onse domae W} = 4584 (rd/s)‘?’
K| We(ig) Wt 40" Xk Mok 0 [TwAed o] Be 40 2%@
R
A0S | 322460 | 833,64 | A BU 644 | D A6 | W36 0,415
9 |3u6.c% |¥3SE, 41| 0 WS 19331 53F |A5tle, 4sa| uH,6 0,330
8 |3u6. 0% | 3358, M1 | 095 | Ludy, My |04S0, ke | L6 0,443
1 | 36. 0% | 3958, aM | 0012 | 642,043 |0132,505) UL16 o,u3t
¢ 363150 3383,%36 |-0,%5 |-3423 31111363 A3F | SRo2 | 0, 493
5 |3e3.450 |93%3 % | 066y |60, W1 |M33,206 | SR02 | 049
L | 363.150 | 33%3,196| -0,%56 |-B032,1%0 | 3106,016 58,02 | 0,053
3 | 3e>.{50 |33%3 136 |0 %03 |_¥523 T} |_S42> 551 5%,02 | _0093
1 |363 450 |93%3,%96 |0 %6 |-F652,650|-430%c s05| 59,36 | -0 220
A | 382.950 |9335,428 |- 0545 |_5Ra%,61S | 439%, 4%0| 34,95 | -0,59
Tesk © x1:=-0595 et 4 Z\We w0 xe = 0,534 =>  Xo = 0004
<
“’f’ - 53,4 (rd/s)'!' = W= 46,07 rd /s
Ty= /10, » |T,=0¥s
Qu: gmﬁb /txwlw)a :
X10 = 4 ' Xe =_0,%5 X3 = -0,909
X9 =0%3s Xs = -0,664 X1 = -0,46
X3 = 0,u3s Xy = -0,%56 X4 = ~0,585
)(:; :O)o?L
% 3° mode

On Se. donne Wy = #13, %, (raus)'z
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<L W (kg) | Wew 48" Kk kX0 [Tuwxe 0] Retd” [T/ Re
A0 | 323 Ao |23346,04 | 4 23316 019 23316 040 U1,6 0,4 %0
3 | 3u6.6%0 [25090,61 | 0,510 [42800, 428 3416, 43R | %6 0,159
V| 3u6. 680 |25090,62 -0, |_6241 259 (298F5, 4F3 | Ui ¢ 0,628
T [346.680 25090, 6% |-08TF | 4995 AV51F%%9 934 | L6 0,466
6 |363.150 [26282,62 [-1,043 [13L00,%43| 19520803 S302 | -033G
5 |363.450 26282 62 |_0%0% L 4%569 376[ 38020,8%| S5%,02 | -0,656
4 | 363450 |26232,62 | 0051 |-HU LG 133031, 2y SRl | ~o, 61
3 |363.450 (26282 62] 0 628 AU 203 22952,044 5%,02 | .0, 3%
2 |363.150 |W2%2,62| 4 022 (%013 |330¥, 1AF| 53,36 | 0,066
A |382.950 |21315,62| 0954 [SSoo, 33 |3ouod M5| 34,35 0,353
TesC A1 = 0354 = Xo = 09540353 = 0004

uaj’z 13 Ry (rcus)" - Wy = 26,9 rd/s

Ty = i”YL% = Ty =043 5
L&ﬂmw /fuwrfub .

X10 = 4 Xe =-1 o043 X3 = 0,628

X9 =10,540 Xs = -030% X2 = 4,022
' Xg =-0,249 Xy = -0054 X4 = 0354

X3 = 0,313




< Evaluation des forces Siemiques

elie Sena fodi pon (o mdthode. moclole clonndc par o reast . Lechax

Jok ot did ou ik que notoe babimenk: ot Bido Simple dans ls 2Sems ; elle
news fuvmct d aven ma,iLr).OoQ\LJrLEmTMEAL ek la on lmant Comple Art
modes Supirisune -

Ainsi o Sllictabin totale

aqissant & chaque niveas Akl d (b combindacn
hon epncs noclalen ;o fom cla timias complic ol o oli ffesmn ce phase | on fore.
une SMOS'LAn qu,oﬁ-»\ﬂatiq% :

B, ds {%m Siomique Sexa. clonne par

FVZIF:

L. mode de Vibrakén |, L= {4,238
Fep 'gcm.n. S‘.sm‘.a\uu. Ade callenll clu moce © .

)dmbabis&vrb , 6 AuAaoe Twu.n.oamleu_ Tu:wde_ umz,éo\u, FK;

{ K . M{uw:.awti. Q/QndLu Ae niveonw

T/\ —_ FK1

= — L
Tl — F‘CL } =3 \"K = V*‘Kl 4+ FKL*FVL‘;
Ts — FKS

& _ Sene \onj';tudinq l

A) Force Siomique de caleul -

elle wbt donnet )ra.n P telabion

Fe: = % Wi U\ENQ)KKL

Wk - /tm'cl,s Aevenant u )[Lﬂandm c

Xeo: Vedhun foope e mock &

i facdiun de onfibubion Sl modke ©

A Cocﬂg;dmt A accelrakisn des Aones

B 6actm~ ds. Compantoment e {o. Shuclans

Q - gdotum de ciw.wl.’

D ﬁacbw o{lamf)@".g.'cnlinh OLJnomi que- Au mode &

-



V) Caleul des differents coefficient s (A)B,Q) :

¥ A=z 015 (Grou.rm d:xbcuac i _ Zone i)
¥ BoHy:025  (Stuckim en fotiqus aulostaldes)
¥ Q - 4/La, avec (Q = As ZPG] ( ’PC\ & faino"a'b“;)

3) Caleul du COE{(iCient_ Di (Fac.teur C{amP]i{iCatiOﬁ d:}nam'.qg_e) 8
Sde mcablL =3 D = '2 C_)_J_S

T
Ta=443¢ =y D= 4296 (4% modk)
T}L = Ojul 5 = D}_ = 31483‘ (1L I )

Ty =025s = Da=238 (3 4 )

L) Caleul clu [acteur de contribution T

n. 2. Wk Xk
L = zn:1 .
2 Wy Xy

Kzl

Vo, /rﬂ%l. Sui\lanﬂ. .
On t/\.l. )“'Loxw Ql-h 3 modu.a

n=40

¥ 4 mode -ty Ma = 4J18‘3
¥ &5 mode o Py=_ouy
* M_ =5 Ty = 0 2095



A% mModE 45 MoDE L 3% MODE

W ()| Ry XKJ,’ W Xy, wxxf; Xxg )(.fL Wi Xz \«chzf X3 Xf_., Wi Xky WnX:S
322,46 | 4,000 | 4,000 | 322,16 |322 16 A,000 | A,000 (322,46 | 322,06 4,000 | 4,000 |322,46|322,46
36,68 | 0,917 | 0355 |338 Fo6 | 330,916 0,313 | 0,670 |233,930(232,539 | | 0,504 | 0,254 |4%uF2%| 18 062
3U6,63 (0,932 | 0,369 323,106 (301,136 0,5%0 | 0,230 |A6o,uo6 |13, W5 | |-0,22 | 0,068 | 90,330 23,7127
36,68 | 0,35 | 0,3L3 |233,318 (253,353 oout | 0,003% |[46,29, | 0,35 | |-0,8T | 0,16 | 307 585|212, }5%
363,15 | 0,777 | 0,04 [282,468 |13, UL | [-0,334 | 0,455 | 4y3,084| 56,313 | |- 4,038 | 4,037 | 376,9u3/391,213
33,15 | 0,635 | 0,463 [L43,758 110,339 | |-0,695 | 0,483 | 252, Y415, 40| |-0,6%0 | Qe L 26 3uy4et, 340
363,15 | 0,584 | 0,333 [U0,920 (422,515 | [0 918 | O F%0 | 318, 3uS|19,304| |-o00ul |0,00002 [ 4,343 |0,0013
363,15 [0,u6y | 0245 |Ae%,s02 | 13,01 | |-0,913 | 0,133 L 334,555/302, 10| [ 0,673 |O,us3 |dUy, 333|460, LT
363,45 [0, 3% | 0 My 123,345 W, L6 | |-0,193 | 0,648 | 287,937|228 360| 4,03 |4,01S |3%6,5%6(390,520
332,95/ 0,213 | 0 oso | 95,398 | 43,06y [ |-0,5% | 0,329 | 249,113/126,273] (0,334 | 0,171 |35%,6%5 334,062

2 = |0, uM 4864, LA 2 = |-Toy, 3|40y 313 LS4,513|2455,047
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5) Ca|c.ul des fOFCQS Fiy ,F‘KL ) Fxa el Fi

K | AeD, QWK Xy Fra ()| [2ABQDawk  Xka Fey (£) [FABDQWK| X Fes (Y)
10t | 43125y A 13,254 -AS,641 A 15 641 40 020 A 40,020
9 30,u05 | 0,911 29,705 -6, 838 0,313  |-A3,%30 10,133 | 4+ 0,504 5,udy
3 30,u0s | 0,332 | 1%,333 ~A6,33% | oyzo |-} 0% 10,133 | _o,w2 | -2,82S
1 30,u0s 0,%65 26,300 ~16,33% o)ou%’ -OJ}ﬁq AOJ'HB ..oﬂ&%‘ -9, 564
© | 34,58 | 0,337 | AU, 542 | |43 638 | ~0,33y | ©,9u3 M,295 | -4,038 | M FH
5 | 31,5% | 0685 | M,816 | | 47,038 | 0,635 | A2 5% M, 295 | _068 | -1%,6%0
l 31,536 0,584 A%, 504 _41,63% | -0,%18 | 15,416 M,295 | -0,005 | _0o05Y
y | 34,58 | duey | A4, #33 | [_4%,638 | -0,913 | A, toy M,295 [ 0,613 [ 3,601
g | 31,58 | 0,333 A0, %65 | [_4%,038 | _0 133 | 439%% M, 295 | 4033 A, 13
A | 33,58 | 0,233 *,4%9 -48,600 | -OSHy | 40,616 M, 344 0,334 44,125
Niveaux| Ao* g 1 7 G 5 Y 3 L A

Forces

Fea (£) | 28,254 (29,705 |28,33F | 26,300 |24,542 (21,86 (48 S0y | 4G,378 | 410,165 | 7, 433

Fra (V) | 15647 |.43,%%0| 8,082 | 0 181 |6, 9u3 | 12,258 [45,436 | A6 404 | 43,38F | 40,6706

Fies (£) | 10,020 | 5,u3y (22,825 |_g 564 |- 41 13| 7 680 |-0,054 | 1,604 [ H3 | M, 445

F.it:)\/z_ri% 33,316 | 33,198 [29,60% |1%,996 | 28,012 | 26,476 |24, 429 |23,444 [24,433 | 43,444




b _ Gens transversal

i_ (aleul des differents coefficients -

A= 0,15

B=o025

@=1y

9_ Caleul du coefficient Di

T = Afls —s Dy =433 (4" mode)
. 03s —» Di =235 (I modk)

T = 0238 —» D =298 (3 mode)

[

3= Co‘Cu[ du pac_twr dL contribution T',;

P & WeXi
i\’*/\;x'il

s ZS_



A% Mode 2¢ Mode 3 Mode

Weld) | ko | Xeo Wi X, [We Ree X2 xfl We X | Wk x:?_ Ry | Xea Wi Xk [We X
320,06 | 4 1 312,46 |32,16 1 4 322,16 |322 16 1 1 322,46 | 322,16
346,68 0,379 | 0,958 |333,uc0 (332,272 | 0,025 | 0% | 486 01 236,089 0,510 | 0,40 |1%6,%07 | 90, 114
3u6,63 10,935 | D31, 32 146 |303 o6 0,495 | 0,5 |11 6o¥ XL./ 3us | |-0,2u3 | 0,00L - 323 121495
516,68 | 0,¥10 | 0,351 |¥1,616 |16, 40L| [0,0TL | Q005 |24, %A |1,197 -0 %%t | 0,169 | 30y,033 (266, 642
363,45 | 0,318 | 0615 |284,309/223 212 | [.0,%5 | 0,433 | 132,550 4¥,3% | | 4,043 |40 |31 F5 | 395,052
363,15 (0,638 | o,u%F |253,413 |116,928 | |_0,664 | O,uud | 241,132 feo, 411 | Lo, FoF | 0500 LIS6, T |4M, 520
363,15 10,599 | 0,363 |47 517 |130,293 | [-0,%56 | 0,#33> | 310356|2%, 093 | |Co051 | 0,003 | 1% 4S8 |0,945
363,15 | 0,88 | 0238 471,217 |%6,uR2 | | 0,909 | 0,326 | 330 103|300 o4 | [ 628 | 0,394 [12],058 {443,224
363,45 10,367 | 0435 133 276 (LT, 42 | Lo®16 | 06tk | 2%,3%|d1, %06 | | 4,022 | 4,044 (371,433 319,304
38,35 106342 | 0,059 (92,67 (12,427 | [0,595 | 0,354 |-22F,855 U35,5 % 0,954 | 0,310 |3¢5,33( |34} ,529

2 = Huue, 200 190%,170 L= |-134,084]1797, 020 2 = | L49,ue? 143,03}
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t

1* Mocle - Pa = 4,233

1‘- Mode : Pg_t 2 _Ojuoﬁ
:

3% Mode 'y = 0,495

Evaluation des forces Sismiques dans k sens transyersa

Fo. VI FK:

t
Fei = Y We (ABD Q) Xk

g Caleul de Fry | Fry , Fig . Ve pege Suivante

77.



ek Fe

h(z_l "KS

_—

Caleul des forces W |

Ko [MADOWe|  Xe, | Fre(©) | [LABDQwA| Xeu | Fealt) | [3ABD,QWK Xxa Py (E)
Ao | 18,991 1 43,991 | |-15,66% 1 15,668 3,106 4 9,16
g9 |31,198 0,913 30,544 -46,%4 | O %5 |43 %10 Ao,uee | 0 S4o 5,338
3 | 31,198 0,935 13,1%o 16,84 | o,u9s | -8B, 346 A0,L66 |.0,249 | _2,606
t 131,188 | 0,80 | 27,1¢L | [-46,%4 [ 0072 |1 X1C o,u6¢ [ -0,%%F | 9,413
6 |32,680 | 0Ty 45 624 _A},662 | 0365 | Guy? 10,964 | -4 03 | _M 43S
5 32,680 ojesa' 22 340 ¥, 662 | -o66y A, 128 A0, g6y | — 0, fo¥ - 7,152
4 |32,6% 0,593 9,875 11,662 | -0,%56 15,419 40,964 | _ 0,051 ~0,559
3 |32,630 | o,utg 15,903 ~1#,66L | -0,809 | A6 055 10,964 | © 6238 ©,%8S
2 32,630 | o 3% 11,933 13,662 |- 0 M6 | A4, WL 10,964 | 4,022 M, 205
A 3L, u6x | Ol 8, 3uo -13 645 |_o,595 | M, ok2 M,564 | 0 95y 12,518
l__om':iku Ao 3 3 C 5 L 3 2 1

Fi 4 28,331 30,501 | 49170 | 3%, 142 |d5 621 |22, Mo | 49,515 [159u8 41,393 [ ] 3uo

Fea 45,668 | 43,910 | R,346 |4, 244 [6,UF [ M,328 [45,M9 | 46,055 |44, 1L [41,08L

Fes 9,16 |5,538 |-2,606 |-91%3 |_11,435|_%,¥52 |-0,559 | 6,885 | 41,205 [A3,S1S

e (©) 34,3593 |33 982 | 30,uS2 .‘23)@&‘& 27,18% |6, P34 A, o (23,654 |A1,%42 13, 634

~78-



Wl Calcul deo dfforts tranchants de niveaux
SOme ?z_ NPA 4 j Q’eﬁgm_t b»an(/@lcvnt Aremamk. A CD\unLL N, et ok

Tn = \-‘_n
Tﬂ 1 — Fn + _-n__{
Ty = Fay tna o
Ou ‘:—1 Fl C/Q‘QOP.L M Ve

234,45

453,29

91,93

Sens Lo_ngitudma\ Sens Transversal
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Deformations  horizontales

Sous Llaction des {otces horiaontales | notre Strusckine. Subira, des deformabions
(depdacements) hovgontoles Prun drilin be differnlly debercres dane ls lments
ce nomplissage ﬂ’w.dmmm Clor, ovfndumes. dams e Systeme e contruvent -
menk | furm ebiny dnsi wm deplircement M@«a@& e Qe Consfucctions
onosinantis . It imdinialle de limbin cs AAeplocsments 0imst Selen G
RPA B4 (Art 8.7.7.4) e deplocements N,QaL@s lodinaux A/ im étaaL fas.
)\aﬂp\t Qe ﬂindw c]vu; Lui Sort adﬂ'awn&, ne dovente /e cl{)(xassw 0,0075 de
foo hawtio, A tbage
Domc. Selon & (RPA 84 , b Aibfocament lalal aleall! ki cha forcs
latdales | Aok e mudtcpled s M18 fon ofrtini b cllacement Ael.

t% .

S = Te . A
Re 4B

SK : dﬂ.%\ﬁaww»tdunlwau_ K ,fqoxmﬂlmb Qu nveaw K _4

Te - effok Guandhant Aavenant aw nivcaw K
Re - Q:ra[ctb_/du Niveaw K
B - gaob_w\,d.e. Cﬁfvu{\a'xw de lo Sthucckine (%:"/Q

’PMQAQS%dMQQtMIOﬂt]jK %tgt.mel_\ml_.-
— Do h=315m Sk = 000%5 . 315 = 2,4 em
— PM h- 6m SK :%00?5 .G = QJS cm

bus fop Adbullale genmb %wgm@%ﬂx.

.__8<O_.



S ens Longitudmal

Sens  Transversa k

—

Tw [Rjx.16° & 5 Tk [Rn.10° &5 | &
K1 (0 | (kglem) | (Em) | Cem) K1 (| (glem| (ew) | (cm)
10%) 33,82 | 4,04 | o4F | QU 0| 3% | 4,76 | ot | 2,4
9% | 67,02 | 4o4 | 035 | 2,4 9| &3,3u | LI | 0,29 | 2.4
8°|96,62 | L,o4 | QA3 2,4 B | 93,13 | 4, | OLL | Lk
7 (125,64 | Loy | 062 | 2,4 FolAt,u7 | L, Te | o84 2,4
6° 153, #1 | 4,85 | 0,63 2, 6" |15¢ 26| 5,%0 | 054 2,4
5¢1419,94 | 4,85 | 0,74 | 2,4 5¢ 118306 | 580 | 063 | 24
4% 204,04 | 4,85 0, 2,4 4| 207,80 5% | 071 2,4
2°|22F 48 | 4,85 | 0,94 2,4 3| 231,us | 5% | 0,80 )4
2¢ 213,38 | 5,64 | 0,88 | 2,4 2°1253,28 | 5,94 | 035 | 2.4
1" |2¢5,52( 3,04 | A?6 | L5 1¢1274,93 | 3,20 | 1,30 | L5

On Aemarqus qua (Sd Z g\é = Nexikidt
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VVerification au reaversement

Chaque Stusckine ok ehe colleules afon do hbisler aux L@é@@ Ae. Samvente ment
MOmcr\.t de Qtnuv\,bbmcwt = ME ﬂﬁtﬂju:u.uu em G)nSOl(_ LQDC_)
+ e_gge\k Buanchant (& 4o, \(y:sc> & Z

Fio

4

||
m
i
.

-n
-
v
|
—=

o

|

L

! .
X A0

F‘S —_— T | | mi
I W‘ ><|
Fq > ‘ N | ' |
< | i
g |

J
X
X2

liii\bi Rpe

f Sous soL

FonDATION

7777272722777 727+ ¢ 7707777777777 77y 777

o]
_Moment e GDnSole., (RDC} = LZ-\FiKL

\0

&= E\CNCO'\JZ b@ndnar\t &pa, EGSC, = EFL = F»\o . FS 4 o A k1
_Moment Reeistant = M = b 5;.\«/; avee b=Ll/2

a_ Sens Lorg]tud'-né.\ ‘
L: 23,20 m = B‘_‘. 23’20/2 :44/60"‘)

Z: 2,,0-2. m

82- .



Moment ones = ZFiXi = 5772,13 tm
H.Z2 =1265,52.2,02 = 584,14 tm
1o
MomCr\t hufmb(—a/nt = b 2 Wi = HJGO . L§O45J5 = LJG‘S?“?,L}% tm

L=i

11.0\4/\. q;m. QL. l)d.{_v;ﬂovvt Sot Yalle mvea s dM ’\U‘\u—ombemcnjt’ ‘.Q— «@@JZ Que

Moment ch'.slhnt 5 15

l

ME de Renvessement

LEsS?7,u% = 733 >1,5 Slove Hons Ko ?on%;tu&;aﬁ
57372 434+ 5%4,14
SR ‘ nolre Eal:,m,,.ut Obtta/‘s Sl viaus clu Rm\lwmtnt

b _ Sene Transversal

L-42,3%0 = b=6,35m
Moment Rebistant = b ZIWi = 635.4045,30 = 35407 455 £m
Moment. de Renvesement = ZEX: + 2 T Fe
=591%,29%F 4+ 2,20. 2,99 = £515,675 tm

Moment Adsilant _ A5497,155 = 3,31 > 4,5

== = 7/

ME de Renversem & 6515,675

fc Renvosement. at o chf\;é'c’ o Sens Tronsvesall

=B 8~



DEFORM

EE :

i @ o i

L SO
Sens transv
bl SRR & o It
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g

-

gf¥f

i S —
A04

tuc%inal bl §

gil

| |

|
i
-

mode
ech :1/200

o o o - —— -
A0
!
g1t /|

FORMEE : Sens lon
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CHAPITRE 6

ETUDE
DES

PORTIQUES



Caleul des portiques Sous les chargee: \nor;fﬁntalcs

0LCL mf':t‘hodo_ ull.Qubur_ ok celle de MUTO . Elle sk Gis T.Jto.hqu_ TW’UJ\ d.ni&hnnim
fea ffents dlans &Mm Sous s Solicitakiono herigontalhs

EtoPcs & Su'.v re

L. lgg'j)art}t]on des efforts tranchants de niveaux Pour les ¢ portiques

_ port';qucs l.ona]tudmaux :

L L
6-1{ = Tix Q& + Tax .%ex ‘26 .
{ ) ;ffl_f 0 Q,()e 3

= port'. ques Transversaux

t 3

’Z;' = T Qa +T.€G._L)L.l
3=y e ¢ iy ey =
R: R
g 0 :
anﬂ\amt Jua
L ;
. _ ; ‘ - n.‘ ! . " " . Q,Q_
Q()t - Qigidde’ de niveou d'uwn kg chamdw
Qb = 1 T T M 1 b\Dﬂ‘:VM}aaﬂ.
Qég = ] Iy " Q\. QO., {d\bkﬁh
06y - Distame duw ambu de masse au tomtre de Govsion :er((xccnllial:f
accidentelle)
w o= b'ubfamca,c{'um qu bxar\svw;aﬁ_ du, b de Tnsis
EJ = 0 0" 1" Qﬂh«a\tud»vﬂai " " " Y
Td* - Eff ot kranchant Ol niveaw dams QL Sems Qomta\mdm&
de = " 1 It " 1] 1" I b\.OHSVCAbQL

2 _ Caleu! de (effort tranchant revenant d chaque poteau
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o{,ff_qort b.ondncwb "Lcw.nant (i d’\(lquu_. pob:a‘.{, 7w donné '!’\G'Jv :
£ _aig o
Jd - D 0

d
o :O(-) N C)(.‘fﬂde,nl: de (‘,v‘\.&otm a[orme: Scﬂon “MuTo "
K;-) - Raidean den »tw'&m.at aunivww.('j
G

(j - Effort Tanchant Acvenamt Qu Pmﬂqw- o, A au nivea (5 :

3_ Caleul des Moments (fefchis%ants dans les ‘.Potaaux
o, Jrng.tu‘m du« Tun:n,t d't}néﬁx:m et aleuler em %a’v\ctwn Aes caraderistiques du
’i’\n\tuqn.u_ MSuP

ol : N.‘Vcauau ”
‘L : ——* |
‘{.Cb T\Ds\ta:dh ie W A moment N]Ve_aud' Vint M

hudl et donnuf_ *V.wb 5 = H by

Avec ld:ldg-rj,‘-l-]az’ﬁv '35
16, = Cocfficient donnd en fonchon de K | du nombre Tetal de niveanx du hatiment

ek du numdno e Niveawe cons dént
134 2 tiAmf- de Corrccmm ,!Mﬁb‘nbtw:n ce di eb PN

X4 =

Ki+lte—— Poubieo Supmlm

Ks»flfu‘__ Poubeo infer tunes

131—_ mmg_dLCoerctq-m ;d.;: &Q&VMW‘)CLQQ&L\QM:&AW C“Ejzuat- en Oﬂd:*;-h’)
de dreb k. dv = k_hg,

h
ﬁ(}a valuoy, de t.mb QbCO&‘F(]de.ntb Sonk donnea »j«m Qm Mﬂux cLu [Bull(.tdn CTC

NG (Rnnuf. EO) | Qi Qua d,apwgfo“vraﬂc c:(cuConcat\.ﬁw ef @luwd des S
cfnes Soum.cer ow Seisme

\35: en fonchion de o3 ef K | Aver 0(3:L‘~-L
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L_ Calwl des moments flechisoants clans les poutres -
o(ab momenls nesulfant dis JrIO'GaMx abboutisantz Gt et noeuds Sent M{m&ﬁx.
inlbre s fwd}u.s /t'\mrwi;onnc_llcmmt & Duen Qis(]'.di.ﬁ_/ Coveciin..

¥ Po(h:w_ de Rive . * poleauws iniamédiaiw
1 Ma €
My M2
C K4 L Kazo =5Mi=MasMp Ml( K4 K2 )
Jy Me 27
M¢ - K (Mad"'\b)
Ki+Kz

Mo = K2 ((Mas+Mb)
Kl.l..KJ.

5. Caicql d(‘o moments ﬂc'c.('\'.%cmts én trovclc. des poutﬁz& :

Me

M;,—/W (/2

My o Mo
Me - 2

6 _ Calcul deg efforts tranchankts dans les pOutres

a M des moments dans Ev_». /flou&u i Mw M'cj
On lis eflorte branchants
freut caluclin cgﬁ r a ) J
TQ. 4+ Mw+ Mc. =0

=) T- = _MW+—M('
Q

¥_ Efforts normaux dans les ;)ote,aux

aJ& ngo‘\.b; ‘.Kancﬂ\amtr. /a/exugant Aua &b nowds d.d: }r\Ou.t\.la e tmonbmcuz.n.t
Comme C'F\[arts nowmaux dans gu; .fwtla.ux X

N:. TQ_T\.‘/
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g CDmplcfmcnt donne par " MuTO °

Poulre W tean

Y ‘ lep o

Lo

* ga. goncam e la T\Out\-l- 1"‘;"(' en wonerdiralion pera Qr:
- Low s 2 Lep - Lo (A
Qm; & Qon:‘juu_w\- de fa T\.owbw.l. emlAe nuAC‘[Lb )"wliaux
G = Cpamecn e fo froutre
Q{ &V\Bw ¢ axes du,f.ab,au;( _ |

% do haulian o frotiou whiliel Olams s collnls ek Jaa,a oo distana
entie fa Suponisuns. Ol fpoub nfonsins. et b faw im forsass e & froite
Swt\c/umt- + }L:{L Z;. d{mo-nb’um du- {/LOtLa..u_. dans Qh 'f’\ﬂam ,

to‘u.b @bwjuuﬁb Senonk Acsumes doms ZA Elbour . dssous .
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B_Sens lcranaversal_,;

‘POr{‘jun '.l- 1
'Poheaux .i 2 3
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W | T v by &) | ROR 2291 329%
< / Sk ) LLSH 173,61 W45 AT
2= | # by [ RAR A4 DRD 2123
o 0 Ky ()] SHER LA 2R S31,68
aall iy B it T B O 5 WU
&r O K )] 2461325 21434 05 | 446125
DA b et By & 434 | A5 3%F | 19,5
Forbiase 44
==§= Potreaux 4 2 3
Niveau[ %5 o] Dy @Y &4 %) ()] W00,43 | ¢4199 LOOF=
A0 | Uach 43y & (y| 4223 | 2,10 A7
& 0. Kj(oa)]  4O0,+3 6410 LOOAR
O | 9 MBS, | Godb WSS
e ¥ ()] YOOI [ o033
R St S I N B 0 L o85 =305
2 L o4% (@) LY0E2 1% LWOOA3
+ JP‘;G& )l\‘\f’)m' E,,kﬂkh) ; 4 909 “%.%ébr 4,909
5 op % ()] W45 3% | 88,61 LSt
i i YN T
e OaXe e 445, IR 61 WS
EER s i it B PO B Y= N VW, = B T
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J . A% WS = 8%, 67 W5 3
T [20RE ¥ PTG 2, 350 5]
€ | Sa% (o) ‘54’136% FRIARZ R
o R s T S N ST IO
e el Sa%h @D ANGIRE | AWk | AGIRE
s B W) | 42595 | A5k ALEA3




T Moments | lechigsdnts dans
les Yoleaox

* R:fh‘c}ue. F-¥.

i Poti = y. Eb- - >
Niveav | fofeavx La 3=y "L(m) (k) A i () Mmg(l:m) Hs“-{‘-(l:m)
A 0,20 0,63 1042 2,52 0638 4,550
8 0,40 1,26 2 088 1,89 2,63 39¢¢
10*’:_ ¢ 0,41 1,28 2 404 1,86 3,101 G ¥
D 0,40 1,24 2 988 1,89 2, 631 39,6
€ 0,40 1,26 2,088 1,89 2,631 3,946
[ 0,30 0,95 1,455 2,0 1,382 3201
q 0,38 1,40 1,006 2,05 2,207 G, 12
e 8 0,49 2,4 ¢ 13% 1,¥3 5.89¢ ¥, 15%
3: C 0L4$ 1,62 T 1,543 6,%6S 8 Ul
) 9_.‘4-5 441 . 13¥ 1,%3 5875 4159
€ 043 1,42 4137 1,93 5 BY¥S ¥159
F 940 1,26 2 883 1. 89 3,633 5, b6
A 040 1,26 1 892 1,89 3,644 S Ghé
8 0,45 1,42 S 964 1,%3 2,468 10,318
82 c 0.¢b 1,45 I 1. %0 4958 11, 656
) 048 1,42 5964 1,33 8,069 10,318
€ 96S 1,42 596y 1,93 B y6d 16,318
F 040 1.26 L 156 1,89 5 239 7 855
A 040 1,26 3,954 1,89 ¢,Y3¢6 $,105
8 0,50 1,58 ¥ 150 1,59 12, 351 12 1%
“ng C 0,59 158 g, 948 1,57 14,100 1, 01%
) 0,50 158 1 154 1,57 12,151 12,130
€ 0 50 1,58 ¥ %54 1,57 72,451 12, 1%
F 2,45 1,42 S 403 1,%3 4692 93uY
A 0,40 1,46 b, 4T3 1,39 S 637 8,456
8 045 1,62 9.4G¢ 1,13 13, 413 16,342
6% c 0.uS 142 11 430 1,93 16,936 19,181
) 0,.4S 162 9, 44k 1,43 13,413 16342
€ 04S 1,41 g LLb 1,%3 13, 413 16,342
F 040 1, 2 C ¢63 1,89 8 1.3 11,118
A 0,4S 1,42 5,239 1,39 -7 (3% 9,060
e 8 0,45 1,44 M, 056 1317 -45%00 19,12%
5= [ 0,48 4,42 13 383 1,3% -18, 004 13,163
D 0.¢S 4,43 11,0656 1,3% _1§ fo0 14,143
€ 0,y$ 1,42 11,056 43% -15 900 19,123
F 04S 1,42 ¥ 5610 13% -10Fy1 13 086
A 045 1,02 5,439 1,379 -8.¢33 1022y
e 8 39,50 4,5% 12,5394 1,57 _18,81% 14 63¢
L= c 050 | 4.58 15178 4,6 | -23981 | 23%29
p) 0 60 1,58 13,539 1,57 .14 312 19 68¢
£ 0,50 458 12,539 1,59 -19,812 19,63¢
F S 102 8,574 1,93 12,182 10,802
A 0,55 1,%3 6 613 1,4 _M, 40 g 330
e g 0,50 1,58 13860 459 _ L4059 21,91%
3: ¢ 0,50 4,58 16 899 1.9% RYATE 46 531
p) 0.50 1,59 13 960 159 -22,05% 21,919
€ 0,50 1.58 13,460 157 -23,067% 21,91%
F 0§D 158 9 552 1,59 _15,09¢ 14,999
[ a.8s 1,48 6 399 0,4% -1¥4¢9 3,008
5 8 9,60 189 15,359 9,56 | -25019 3916s
%: c 060 189 17418 2,5€ -33 86§ ¢9 631
> 0,60 189 45 359 4§85 -23013 349,165
£ 060 1,89 16,359 1,55 29,028 391658
F 06§ 3,05 11,519 2,50 -3 610 28 798
A 1,00 £ 00 11,856 ) -f113¢ 0
o 8 095 | 4,50 14 840 4,50 -6¢30 | 13,230
1= c 045 ¢, S0 15,931 1,50 -F1, €30 | 23,899
D 09§ 4, S0 14,820 1,60 _é6 680 2230
€ 0 9% (W) 4L, 820 1,80 -66 690 iy23o0
3 0,90 5,60 12,969 0,40 _306.02% 7. 480

-9 ?—




Portioue banoversal 41
1

Niveay

]

o

&4 }L\m)

y Ln?ﬁ t )

Mc‘“? (b.m

0,20

/

0245

1250

2943

O42

133

!

2203

3%+

0»0

O

1350

21017

Ok0

1260

B34l

L9321

O45

A%

39315

3

040

1,260

32

L O+

041

1292

1913

2066

O4?

1512

9211

OO

OMd

i

1282

4,043

+,066

Q5

A 41

695%

499

050

1535

12331

12331

M)

A4S

6058

?,439

040

1260

694k

Q30

o4

1448

136

16315

Shut

1,20

621k

10,3530

045

4,418

g 416

125

L

e

16123

13300

s

=

3 16

21 135

Y

.//

1039

29 GO

00

1535

30225

30335,

ONS

A 413

10343

22,640

0,50

1535

A2

12 302

=~

-~

92,640

22,649

A

-

A ROL

1202

0,65

2048

1102

99, @33

12,9%,

051

19332

423

33333

2,29+

0,65

2042

1402

NI35

2,236

it

090

5400

0,600

61630

7514

4,40

1560

63318

24004

U"NHUJ&AWWP“‘[NNPU\‘MHU‘JPAUJ&OHLUJ@PLJJNPU‘M»

0,30

5400

0,600

G 6D

15
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W Moments Flechissants aux noeuds des poulres.

A/ Portiques longitudinaux .

Portique ~F-F"

Niv. [Notwd|Ma (Emf M6 (haf My &hmlIMz (m) Niv. No:uJI Ma (tm)| Mo (tm)] M1 G| M2 ()
A 2550 2,550 A |5,633(9,060 14, 693
B 3,946 1,480)2,465 B [13,413]19,421 |12,205[20,33 %
10 LE 4,47112,235)2,235 se| © |16/236)23153|13,694(19,634
D 39346 [2,465[1, 480 D 13,413119121 |120,334]12,205
3 3,946 1,480 |2 465 € 113,4/3119,121]12,20520,33 Y
F 3,201]3,20) F (843 |13,086]21,229
A 0,638 4,112 4,350 A 3,431 [10,234] 12,311
B |2:631(7,157|3,674|6,116 B |15, 30019 686|13, 242 22,113
ge | ¢ |3:101]5 262 5,671 15,671 y¢ L& 9 004[23,82812416 2416
D |2,6317.151|6, 116]3,671 D |15,300119,486[22,193 |13, 232
E (2,631]|7,153|3,671]| 6.116 € 115,300 19,686 |13,212|122,113
F 11,382 |5,u% 9| 6,831 F 10,341 |14, 842|25,583
A |<Z,201|5,466 7,613 A 18, ¢33 9,390 13,230
& |5,875(10,318|6,073|10,114 B [19,812|121,911|15,651| 26,017
pt | € |6:765[1,636]9,220 (9,220 3¢ [ € [43,981126, 531R5,256 25,256
d 15,835 |10,318|10,119 6,013 D 19,812 |21,911|R€,013[15, €51
£ |5,815 |10,318|6,613{10,119 E 119,.812|21,913|15,651124,0137
F |3,633]9,855 |11, 4«88 F [12,182|14,993|21,180
A |3,644]|7,105 10,349 A [11,4v0|3 008 14,448
B |8, ¢639112,13y|3,v2 | 12,900 8 l22,054|39,/165)22/961|38,251
7e c |9,958|1%017|1%,981 (11,987 g | € 26,200|4 %, 165]|36,19 5|36,195
D [8,4€9 (12,124 |1Z,900]7,74 2 D [2,05¢[39,165|38,256|12.2,%1
E 1846912139 (7,342 [12,900 € [22,05¢]39,165[22,3¢1|38, 254
F | 5,23319,347 | 14,584 F 115 0% RE,98|43,8%
A |4,336]8,456 13,182 A [13.1¥9 1,143
B [12,251]16,3%2|10,924|13 ,868 B |23,029|22, 230|139, 216|309
§¢|LC 14,051119,381 |16,94 316,943 1 | C |33,865123,831|28,841 128,841
D |12,051|16,342|13,868| 10,324 D [28,029|L2,030|32 634]19,226
£ [12,254|14,342] 10,324|13,868 € 129,029[22,230]19,226[32,04
F 13652 [12,215] 19,923 F 123,614, 78031,39¢

94 -



B. Poctiques Fronsversaux.

“-q

Pppl‘igue

O |trs0¢| ALs't|2e8'22] ¢ o | 82¢/th|ots’0) 85679 | ¢
899872(899°82 oo ' h|¢ss’se| 7 | ok L6S/hI| E6ShI| hIg91 #5821 2| L9
thco¢| o | ALs't|ee8’ee| g7/t © |oteloL|8s6'9| 1

O |8go’s 2|98 2L |20g L | ¢ O |2hel|66h’8 |80 h | ¢
St6 U2 steL2|EB2N2|659°22) T |, 2| | 96E70V |96k 0L (V8L 2L (LT R | 2| 4
gro’sz| o |9827%L|208'2| | 2Ih¢l o |66AQ|ctb’h]| L

O |L54%52[208 2 |pAgT0L] ¢ o |ogslol| 990t HLe gl ¢
V6ANZ(26A 2|6 A92T|56L792| T | ¢ CLEL|LEE E|BEB'E|SER'S| 2| .9
w152 | 0 g2l |easiol| o 08s%al| o [ 999k | ALSTS| L

O |9sthz|or9’2i| 96| S o |[k2z/9| kB A0Sl ¢
Ls2/8I|VET BL|SEL02(8719k | T | ,m| | VSOTS| LSS |82 E| 298°7| T | 6
osthz| @ lewg’zi| 9B L2779 o |btey | 0STL| L

o |6r81|ssi | A6'9| ¢ o | LiE'7| LIB'E ¢
$st’9/| CEL9 oot Bl |9ILCI| T | oS See|SEBL|LEg’s 7 |,
6A0Gs| @ |SGh k| AbB79| L ELe‘2| o |EVE'2 L
Wt P | Sy ) W[N] ¥ W0 3 M [ [ by praon|
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7. TABLEAUX RECAPITULATIF .

moments et efforts tranchanls Jdans les 'poul‘re;.

A . Por(‘igue 5 /ongi tudinauy .

x Portique “F-F".

Niv. oot [Me 1M () Me it T 16 Niv. |[Bout [Me M Mt (hml T W)
AB | 1,48p|2, 550|-5,535(-0, b0 AB [12,205(14,697|-1,246|-4, 13
BC|2,235|2,465|-0215|-1, 402 Bc. |19,634)20,33y|-0, 320-12,129

10%|CD|2,465/2,235|0,115|-1,40) 5¢lcp 20,334 19,694 0,320 12,128
DE |1,u480|4,480 -0,514 DE (12,0512, 205 4,282
EF |3,201 |2,464)|0,%45|-1,691 EF {24,229 |20, %3¢ | 0,4y 71 F12,59¢
AB |3,611|4,150|-0,539|-1, 464 A B 13,1217, #11 -2, 218|-5,435
BC |5,671 6,116 0,222 |-3,518 BC 21,4162, 11310 348[-13,190

3°[cp 6,116 |5,631(0,222 3,518 A ran 22,13(21,46|0,348|-13,190
DE 3,631 (3,611 -1,216 DE 13,234{13,22 ~4456
EF 16,831|6 116 |0,351|-3,86 4 EF [25,583|122,113]1,33 5 |-14,453
AB |6,073|7,673 |-08m0|-2,390 AB |15654|13,230|-0,389|-5,168
BC |9,220(10,119 |-0,4%9|-5,332 . BC R5,256126,011|-0, 4 10|-15,555

8°|cp 10,119(9,220 |0, 449|-5,732 3 ed 26,071(25,156| 0,10 |-15,555
DE (6,023(6,013 2,112 DE [15,659(15,651 -5, %91
EF |11,488(10,113 0,684 |-6,4%9 EF [21,180(2,6,671|0,551 -15,@2_
AB 17,742 |10343|-1,503]-3,215 AR RL,%1|14,4484,256|-6,621
BC [11,98712, 900 10,456 |-7,448 BC [36,195(38,257 |-1,031 t22,908
1°1ch h12,900|11.987 |0 us6|-7, @8] |27 [cb bs,2s4é,195]1,031]-24908
DE |77¢2 |7,7¢2 -2,692 DE 22,9611, %1 -8,121
EF |1,58¢112,900|0,842 3,404 EF |43,890[38,251|2, 816|-25116
A® 10,724 |13,182|-1,228|-4, 134 AB(19226]13,148 | 1,038 |-6,438
BC |16,9¢317,868|-0,461|-10,548 |BC 18,841 [32,032|-1,595/-18,130
6°[cp 17,86816,943|0, 464 |-10,5¢8 17 b 32,032 [28,841 |1,595|-18736
DE 10324 |10, 3,362 DE 19,226(19, 226 -6,805
EF [19,923|13868|1,027|-1, 451 E F | 31,39y |32,032 |-0,313|-19,515

- 96 -



B P tigues

}-—f‘aﬂSVCP.SOU X,

* Por"ique T4,
K fout. Me k)| Mw  (Em[ Mt (Fm) £ (m) T )
10t -2 1,935 | 2,917 0,491 | 5,15 -0,84¢7%
v,

2-312,917 [1,93%5 |0, 491 | 5,35 |-0,8¢3
112 [ 5051 |6,221|-0585| 5,15 |-1,%0
9

2-3|6,221(5,051 (0,585 5,35 |-1,960

1-21 7,933 | 10,380 | -1,201| 5,35 |-3,192
(4
7 2-3 110,380 | 3,997 | 1,201 | 5,15 |-3,192

1-2 | 10,196 13,412 |-1,308 | 5,15 |-4&,210
?C

2-3 (15412 (10,496 |1,308 | 5,15 |=49,210
. -2 | 14,5993 | 13,328 | -1, 365 5,30 |-5,600
¢ 2-3 (17,328 | 14,597 1,365 5,36 |-5, 600
N 16,33% | 18,049|-0,658| 5,30 |[-6,70%
5

2-3| 18,009 16,733 | 0,658 | 5,30 |-6//02

1-2 | 18,3%1| 21,1%56| -1,362| 510 |[-3,015
L"E

2-% %1,-’}56 13/ xY 4/'76‘3 5/:}0 "‘:},O”S
e -2 | 29,494]23,151| -0,829]| 5,30 |-}3832

2.3 | 23151 (21,492 10,829 530 |-1,832
" =4 2,1/95}% 25,088(-1,556 5,65 -5%,3219
< 2-3 45,088 21,943 1,556| 565 -8,3%29
. |1-2 128,668 | 30,394 |-0,8%9| 5,65 |-10,%4S
7 2-3 | 30,%91 28,668 | 0,8%9| 5,65 |-10,4y5
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EFForls normaux dans les poleaux

A/ Sens ’an}}udinal X

Por“c_!ue “E-E”. Porfigue " G-G"
Niv. |Poteau| N ()| Newm (E) Niv. |Poteau]| N () [ Newm (1)
A 0, 700 0, 700 A o,703%3 | 0,703
B |o,702 | 0, 02 Ao, 705 |9 705
406 C O @) 106 [ Q &)
b |-0,888|-0,888 D | -0,892|-0,892
€ | 1,137 | 1,137 E | 4,192 | 1,192
F |-1,691] -1, 691 F |-1,698]|-1,698
A | 1,464 |2, 164 A|1,43012, 733
B |2,05¢|2,756 B | <L, 062]|2,7617
g | _c O o g¢| c o o
D [-2,2¢2(-3%,17%0 D |-2,251|-3,1%3
€ 2,588 | 3,765 e |2,599 3,381
F |-3,864|-5,555 F |-3,880|~-5,538
A 2,390 |L4,55Y4 A 2,y00|4,;,513
B |3,382 | 6,138 B | 3,399 |é,716y
56 C 0O O 56 (&S o O
b |-3,660 |-6,190 b | -3,696|-6,819
E 4,333 8,102 € 4,356\ 8,133
F -6,44y9\| 12,004 F -6,41q |-12, 055
A |3,215]3,368 A 3,229| 3,802
B | 4 213]10,351 g | 4,2%0 10,394
_75 C (0] (@) 7( C (@) o
d |-4/336|-11,526 D |-4,756|-11,535
€ 15,512 | 13,61y E | 5,535 |13,64L
F |-8,204|-20,208 F |-8,238 |-20,233
A | 4,194 | 11,963 A | 4,212 | 12,01y
& | 6,354 | 16,705 & 6,315 | 16,1689
6e z o) o] 65 C 0 o]
D |-6,186 |-18,%12 D |-6,81 |-18,383
E | 3,689 |21, %03 £ | 3,313 |21,385
Fo|-11,451]-3%1,659 F [-11,486|-31,339
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Niv N ) JNeum (&) N & [ Neum )
A 4,319 | 16,682 A | 4,133 |16,35
) 3, ¥io |24, 115 B 13,438 |24,203
5€ (a8 0 0 C 0 0]
d | =}, 843 |-26,155 D 3,831 |-26, 266
€ | 8.%192 [ 29,615 E | 8,346 | 29,131
Fo|-12,59y -4k, 253 F |-12,6464 -4, 423
A 5,435 22,71 A 5,456 122,201
8 1,155 | 31,840 B | 3,286 | %1,993
L/f C (o) 0 C @) @
b |-8,534 [->%,633 D | -8,568|-3y4,383Yy
€ 91':] 91 39;‘(72 € 9)835 39/566
F |-14,%53| 58,306 F |-14,509]-58,932
A 5368 |21.,885% A 5,894 |28,101
=% 9,187 |«1,656 & | 9,721 |41, 1Y
3€| ¢ 0 o) C @] (o)
d |-10, 064 |-44, 757 D |-10,103 |-44,933
€ 10,643 | 50,058 € |40,658 | S0,254%
F |-16,138 |-1%/8%¢ F |-16,200]-35,732
A | 6,624 |34 506 A | 6,313 |34, U1y
) 16, 283]5,9%¢4 & |16,681 |58, 4ol
ZC C 0 o) C O O
b |-/4,381 [-53,533 D |-14,840|-59,333
E |11,381 |63, 208 £ 13,216 |64, 410
F |-25,234|-100, 12D F |-25,336|-100,508
A | 6,438 | 4o, 941 A |4, 562 38,916
& |12,292|302%6 B | 1¢,235|32,63¢
3 c ®) o c o o
D [-14,925 |-31,4€3 D |-11,913 |-31,350
E 17,310(39,9178 e 12,351 | 8o, 211
F [~18,595|-113,{3%5 F |-19,536|~120,08Y




B/ Sens lransversal.

Porh’cgge bl i Pap"iguc“ 4-4”

Niv. |Poleau| N &) [Neum &) Niv. |Polequ [N &) |Ncum ()

A 0,8¢73 0,811_7) i O/BCKL( 0,84y
10° | 2 0 O 10| 2 o) o

3 1-0,843% |-0,8¢% 3 [-0,84y |-0,844

v | 1,960 | 2,803 1 1,961 2,805
9c | 2 o o ge | 2 o o

3 1-1,960 |-2,80% 3 |-1,961 |-2,805

1 3,192 5, 995 1 13,194 ]15,335
8° | 2 5 o B¢ 2 o) o

3 1-%,192 |-5,995 3 |-3,194 |-5,993

A G,210 10,205 g L, 2L 12 {07 2411
7¢ 2 0 o “J€ 2 o &

3 | -4, 290 |-10,205 3 |-4, 2192 |-10,211

1 |5 600 |15,805 1 5 6ol |15,812
5] 1 o o 6 | 2 o) o

3 |-5,600 [-15,805 3 |-5,601[~15 812

1 6,102 |21,901 1 6,102 121,914
€| 2 o o s€ 2 o )

3 |-6,102 |-21,901 3 ~6,102|-21,91¢4

1 1,015 |28,922 1 3,015 (28,923
ye | 2 o o y¢ | 2 o o

3 [-3,015 |-28,922 3 [-3,015 [-28,929

1 13,83%2 |38,35¢% 1 1,858 |26,188
3¢ | 2 o o 3¢ | 2 © o

3 [-3,832 |-36,15¢ 3 [-3,853 [-34,3188

1 | 8,329 |45,083 1 |g,328 |us/ 116
2¢ | 2 o o 2° | 2 o o

3 |-8,329 |-45,08% 3 |-8,328 |-%5,16

1 [10,445 | 55,528 1 lo,464 |55, 560
- 2 O o) 4€ 2 o o)

3 |10 44 5]|-55,528 3 |10, 46%|-55, 580
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Calcul des efforts sous les chorges verticales

Ic, colewl des Jr-mtquw Sous s (,P«waus voticales hero. gmb fan fa. me Hhocle.
C\LuCaGfuotu LxPosJ_ em Anneve A du CCBA GR .

Gt&, me thode. Coneane veentidlement Qb fwutu.b Sebidaunes dis fw-(laux ::]u; && Sufl -
‘r.axbmb. J«oa momente dmabie Smb Su_H.oscfb tonstanks .

TEX POSL/ de la mcthode
a - Caleul des hauteurs pic.’c'.\;cs :

B, - 0,3ha Si O noewd. considéns eat

A / E\u o gc
a L avant dernian Peanf-huu ”
l"n Mw 2
kc\ - 0% Na o QL& autus Niveaux N L2
Tw \l‘ M Te
s = 0T hs YA
S
S —— IS
& Travee intermediaire : v
Q\:’ = 0}8 Qd.
f
Qe = O)% Qc

X Travee derive - (no&ud voisin du noeud e riv;)

El Q 1 Zo,g &i Ks+Kn > 15 Kw ou ¢
Wou e :1 Woue GV{L{ Ke o Kn
?’S KWOUL

b_ Caleul des moments fictifs -

a /2
Muw = L. N
qw LIS qc %,‘5

q - C}\auac_ un'.porm{mmt M.?la'\.tl_ .

¢ _ Caleul des Raideurs

kw = .1_-‘:./ i Kc. = E 5 Kn - E y KS = I_S'_
£ L h, he



D Uw & Ker Kns Ks

In , Te, T, Tw - dv'b;camcnt Q). momenls o et f\.uaru.ch& dos eléments
gcn”hdm.t O noewd. coneidind .

A _ Moments dans les Sections danﬁcreuszs (nus dfaFPuis),'Sont donnés

P e me el (4 )

Me = Mﬁ.( _ Q‘) + [V\{N ) K_L_.
D D
Mo - Ks (Mef. - M’w)

D
My = KB» (Me_mb)

11 EtaPcs a Suivre

1 _ Calleud den carachinistiques dle Chague fnbique ciuts dae Qw, b, ..., T
1~ On definmine @»c@wﬁm rvenant & choque finkique

3 - On calode lis momenls Qux ofpfuis Sous Get P

Lo u o« bandank ¢ newmaux Sows Geb P

5_ u " w moments em havere dameb,fmoubua Sous Get P
Gulis G voduus Sont Adbumezs dams Uio tolleaux .

Qcmarq% g
Lon, womendi, Me ok Mo Seomt ncfcaai;gv l[ww» Qu, Tmubuo; fm.n. Quaftofinux; b

ga.u. mdue du tmngm Supoim ek A cgi/wr\mda,& o lo 1&% taAandL
A 2 vodune absoluo Me ek Mw.

W Caleul des ¢fforts tranchants dans les poutres -
s effnts Gonchamts dams o fidius 42 collasbine omffrmiment dux gl
CCBA 67 | tm Lonmi chant Co. thaved ondefenclonti &wﬁm ot dos
momente de continaili ek e - hange g qui l: et appliquec
-102-



Ra 1!23
ZM*/B =0 =~ Mw +QA_Q.~M<__ q %L =0 => QA _ Me_Muw +q

SIS

' T(x) = Ra_g.x

T() - McinJ + q L _gqx

W Efforts normaux dans ks poteaux

J[w\m. gu: C/Q\DMBw verfocales fl)\oxloquamt cles (.660'\&, Banchomle dux %{Lw SAea ‘f"ﬁuc\w;

On auwras du, M{.culwno G[ou. U\.u:nt des e%aﬂl dL ComPfc&:-,ion G(ans [es Po?ZaMx_
Tee

/mﬂﬂﬂ el K

N¢ = lTCL\+lTCWl

T Moments ¢n trawes dans les poutres : (Pn't A0 CCRA é%)
On face 4o courle dos moments de o Tode. indlefumdonti. de fntil L ovec s
Cjka.\caua farmamentis | fuuis amec lo combinaison den a&mﬂf.&. fmanentin ek Sun
Ca\awﬂ:b , onaura. 4 s #ass}b&e, .
_ Momenls Pos;tgga . tdle gqui a‘m\t frn moments d{o-ﬂ\u,i.s minimeux tn Ualeun
absolus .
_ Moments ne?thiFs + Celle qui /dmm»t P d’o.rufxm maximaux ¢n Valun
absotuc .

-1 03_




On mmarque que bs dﬂmﬁm ot Sm&«mﬁdcb Olonnemt um momenk /(wsih% s
bavie | & S um can dcf{a\/d\ab@. .

En cons: dirant @ s TWL* , fos okf)’gm& can de cﬂ\mﬁmc_nt d b bavie
considie (Gi1,1P) ; (6:P) ; (08G) .

On dicherge s foio d Aaucle ek & clroite cle lo froube consiciiie et on aurs
by, nsublals Suivanmts

_®
* LG
TTTTILIT]
N
— Ao
Mw Me
m\ [Mt /(rﬂ Mt = Mo — Ma
| 4]1 4
::‘\-Mo
M(M ” Mc(G)+ Mw(_G)
Mt4 = Mo (G-}‘Ij‘lp) - M04 2
{Mtz = Mo (G+p) - Ma, Avec Ma, = Me(6) + Mw(G)
2
Mty = Mo (O,‘E C-;) - May May = M((OJ%G)-wa(O)%G)
2

t\ub Q,b)\tfbuﬂb[s Smt ’uf&umu/&- dc\nb QU:, 'ta—a-en.aux (o duasm



CARACTERISTIQUES GEOMETRIQUES _ PORTIQUE LONGITUDINAL

-S0L-

] A
S.5] 31 12,65]2,65[3646[3646|5208[52.08| &, 25|21 |21 [8,5 146 ]248]24,8]12,50
31| 31 [2.65]2,65[36,46]36,46[52,08]52,08 2.5 [ 25| 2.1 [ 2.1 [16,6]14,6]248]24,8|78.80
311 5.512.65]2.65]%646|5646[52,08(52,08/ 2,5 | =4 [ 21|21 |1.6] 83

5.9] 3,1[2,65[2,65[366|26,46[52,08|52,08] 4. | 25| 2.1 |2,
1 3,1 2,69(2,69[3646 2

248|248 (72,50

118,51k, 6[248[24 872,50
g 11&6 24,8\ 24,8]64,20

Noeud me Le(w‘] \1,,(_. L‘S(m\ Lw .lodIe,lbu 1'.,,.\6'* Is.loq Lw |Le |ha [he [Kwilo Ke,\r; H“,ioq Ks_noq D,\g@
A 55 2,69 36,46 52.08 L b T2 1 8.3 208 |11
B |55 ]3] 2.65[3646/3646 5208| & & | 2,5 2,1 [85(146 24,8 (47,10
C | 34131 2,65] 36 46|36 46 52,08/ 2.5 [ 25 2.1 14,6 (146 248|540
D [31]55 2,69 36463646 52,08[ 2.5 | L. b 2.1 [1L.6] 82 24 8[4%10
E [55] 3] 2.65] 36,46[36,46 52,08 4k | 2,5 21 (8,3[14,6 24.8[L7.10
X 2,65 36,46 52,08] 2,5 2.1 [14.6 24,8]39,40
A 55 12.69] 2,65 36.40] 52,08]52,08 5.6 2,6 | 2.1 8.5 | 217 [24.8]5L80
B [ 55 | 51 (2.65[2.65(36L6[>646]52,08|52,08] b4 |25 |24 |21 |83 1,6 (21,7 [24,8]69.40
C | 31| 5112.65[2,65[36+6[3646[52,08(52,08[2,5 [2,5 2,4 [2.1 |166]146[2]F|248[75170
D | 21| 5.5 ]2.652.653646]3646/5208[5208] 2,5 | 4.4 [2,t [ 2.1 [14,6] 8,217 |248 6940

E | 55| 3.1]2.65 2.65/3646]3646[52,08|52,08 44 [ 25|24 |21 | 8§5[140]21%|248 69,40
F [ 31 2.65[ 2,65[364b 52,0852,08| 2,5 2,4 | 2.1 |16 217 |2.4.8]61.10]
A 55 12.65[2,65 36,46152,08(52,08 L |21 [2.] 8,5 248]248[519(Q
B | 55] 31(2.652.65[36k6[2646[5208[52,08] &, [ 2521 [2.1 [83]16]248[2%8 72,50
C | 31| 3112.65(2.65]366/76,46/5208/52,08[2.5 [ 2,5 [2.1 [21 [1+.6]1L 6][2%8[248/78.80
D | 311 5.5 12.65/2.65/36L6[3646|52.08/52,08[ 2,5 | &4 | 2.1 [2.] |14,6] 8,5]248]248[7250
E | 55| 31 [2.65]2.65[36,46]3646/5208]5208] &« | 25[2,1 |21 [ 83[1k6]248[248]7250
F [ 31 2,63] 2.65]36,46 52,08[52,08] 2,5 21 121 |16 24,8|248]6420
A 5,5 [2.65[2,65 36 4H52,08]52,08 pu |21 12] 8.5 [24,8]24,8 5190

B
C
D
B
F

508[5208[ 2.5 2.1




- 90L-

= = N ' ' ' ' = - -y - o
Noeu‘ Lw(“‘ Le("’*l \‘hlu-\ \15 l IW-“O‘Jle.\Oq 1“_\0 IS-‘O Lid Le ‘1., \'15 Ku \D Ke:.\()“| Ky 10 K‘.\O" D.\U\f
A 56 |2,65[2.65 646]52,08] 108 43521 2.1 [ 2] 8,4 |2k8]|51,% 84,6
B[54 | 2.0 |2.65[2,65 [36,46]2646]5208] 108 |#32]240]21 [2,1 |8.4 |152 248|514 998
C 3.0 | 20 | 2.65]2,65 |3646|36,46]52,08] 108 [2,40|2.t0[ 21 [ 2.1 [15.2 [15.2 | 248|514 [106,6
D |30 | 5.4 | 2.65]2.65 [3646|3646|5208] 108 | 240 [ 432[2,1 [2.1 [152 [ 8,4 [26B[514 [99.8
T E 5.4 | 5.0 | 2,65[2,65 [%6,46]5646]52,08] 108 |#32[240]2,1 [2.1 |81 [152] 248|514 99,8
F 3.0 2.65[2,65 |36,46 52,08] 108 | 2,40 21 | 2.1 [15.2 2481514 (91,4
A 5,6 12,65]2,65 36,46/ 108 | 108 w,3212,1 | 2.1 8.4 |51,4] 51 M2
B [ 5.6 | 5.0 [2.65]2.65 26,46[3646] 108 | 108 |432 [2,40] 2,1 [ 2.1 [8,% [15,2 5.4 | 914 [1264
C 13030 [265/2653646{3646]108 [108 |2,40|240] 2,1 [ 2,1 [15.2 | 152|914 | ST4 [1552
D[ 2054 2,65]2,65]3646[3646] 108 | 108 | 2,60 43221 [ 2,1 152 | 8,4 |31 |51k |126,4
£ [ 5.4 [3.0]2,65]2,65[3646|5646] 108 | 108 |432|240 (2,1 [2,1 | 8.4 |15.2 514 | 914 126,k
F 130 2,65(2,65 [36,L6 108 | 108 | 2,40 2,1 12,1 [152 STy 51,_94119.%
A 5.4 2,652,695 3646|108 [ 108 |~ |432|2,1 |21 | | 84 |5l |51 |12
B [5.6 5.0 [2.65[2,65 [3646[3646] 108 | 108 [#32]240|2,1 |21 |8,k [15,2 |54 ]| 5%% 1264
C | 30]3,0]2,65]2,65[3646/56,46[108 | 108 |2,60[2,40[21 |21 [15.2 152514k ]|51% 1532
- D [ 3.0 [ 5.4 [2.65]2.65]3646|3646] 108 [ 108 [2,40 | 4,32/ 2.1 [ 2,1 152 8,4 [J1L|51Y [1264
E |56 ] 3.0[2.65]265|3646(3646{ 108 {108 | 4,32 | 2,40 2.1 [ 2,1 |84 |15,2 ] L4 [ SL% |1264+
3,0 2,65]2,65 |36, 108 [ 108 | 2,40 2.1 12,1 [15.2 S1,4]195%4 (1180
A 5.4 [265]2,65 36,46/ 108 | 108 4,321 2.1 [ 2.1 8.k [ 51,V | Sk m,ﬂ
B[ 54%]3,0 [265]2.65]|3646/36,46| 108 {108 [&32[250(21 |21 |8,u4[152]91%]|514 |126 4
C [3.0]3,0/265]265 3646|3646 108 [ 108 [240[240[ 21 | 2,1 {15.2]15,2 | 514|514 [133,2
D | 30| 54 265]2,65 3646|3646 108 | 108 | 2,60 |w>2] 21 | 2.1 {15,2] 8.4 | 51L& | 31y [1264
E [ 5.4]3.0 [265]2,65|3646]3646] 108 [ 108 | &.52] 2.40| 21 | 2.1 | 8.% [15.2 5%4 | 51,y |126,4)
F |30 2,05]2,65(3646] —] 108108 | 240 —] 21 |2.1 15,2 514 ] 514% [118,0




- £L0l-

A,

(=)

A (]

b (_]J I.,.\E)q Ie_.\f;f

v -y
1.0 [T, 10|l

-y -y
Kw-10| Ke .10

-4
Kuw.10

-\
K,.\0

4
0

2.9

2,65

2,65

36,46[ 108 [200,08

I, 2l

2.1

gqt

8.6

51,4

95.3

1953

3,9

2.9

2,65

2,69

36,46

36,46| 108 (200,08

L2k

2,32

2,1

]

2,1

8,6

15.%

S,k

95,3

171,0

2.9

2.9

2.65

2,65

36,46

36,46

108 [200,08

2,%2

2,952

2,1

2,1

15,7

15,1

37k

95,3

78,1

2,9

2.9

2,65

2,65

36,46

36,46

108 (200,08

2,32

52k

2,1

2,1

15,7

8.6

Sk

9353

171,0

5,3

2,9

2,65

2,65

36,46

36,46

108 200,08

24

2,52

2,1

2,1

8.6

15,7

S

D39

1710

2,9

2,65

2,65

36,46

108 |200,08

2,32

2,1

2,1

15,7

S, 4

95,3

162,

5.3

2,63

550

36,46

200,08] 200,08

b,2.4

21

4,6

8,6

95,39

45,5

149, &

Jd

2.9

2,65

5,50

36,46

36,46[200,08/200,08

4,24

2,52

2,1

4 b

8,6

1.3

95,3

45,5

163,1

2,9

2.7

2,65

9.50

56,46

36, (.6/200,08]200,08

2,32

2,32

2,1

4 b

15,1

15:2

95,3

4595

172,2

2.9

2.5

2,65

3,50

36,46

36,46

200,08(200,08

2,32

24

2.1

4.4

19,1

8.6

95,5

49,9

165,1

3.3

2.9

2,65

2,50

36,46

36,46

200,08[200,08

|mlo N [Pmmlo|n o] ;;,‘—'i

2.9

2,65

5,50

36,40

200,08]200,08

&,2bL

252

2.1

by

8.6

15,7

95,3

45,5

165'1

-
2,52

2,1

4 L

15,1

93.5

45,9

156.5




-80I-

CARACTERI STIQUES GEOMETRIQUES

_ PORTIQUE TRANSVERSAL.

N No-eud Lw Le \'\., L\s Ig.\éq Ie.lov I.\.la’ Is.‘(}’w L'w, L'e \,\’“ \_\"_ K.,,_li)v Kc\g K\,.\E)q K_‘,\‘g D, ‘-64
] 2.9 255|_—| 63 52,08 b, s ) 2,0k /Jii,sz 25,53]39,85

’]O _2 55| 55 2,'_55 63 | 63 52,08 a0 | 460 2,04 [1&,32[16,32 25.53[56,1F
3 155 255| 63 5208 4,40 2 06 1632 5553(30.85

1 5.5 ] 2,55]2,55| — | 63 |52.08{52,08 4L0 | 2,50 | 2,0 T 212264 25,55]62,59

9 7 155 | 55 |255]255] 63 | 63 [52,08|52,08[ 4,40 40| 2,50 | 2,04 |Th32 |14,32 226425557681
3 5.9 2.55({2,595]| 63 52,08(52,08| 4,40 2,350 2,06 | 14,32 22.6425,53% 62.49

”}‘_ T 63 |52,08]52,08 460 | 2,04 2,00 16,52]25,53]25,5365,38

8 (2155 | 55]2.55[255] 65 [ 63 [52.08]5208] 4,40] 4,40 ] 2,04 |2,04 1 52 14,52]25,53| 25,3379,70
L 13 |55 255|2.55] 63 52,08|52,08] 4,40 206 2,06 1432 2553025556558
] 53 ]2.5512,5 63 |52,08/52,08 4,60 ] 2,04] 2,04 1,32 [25,53[ 25,53]65.58

T [2]55]55]255[2,55] 63 | 63 |52,08|5208 &.40| 440 ] 2,06 ] 2.04 16,32 | 16, 52]25,53] 25,53[79.70
L 3155 2.5%]2.53]| 65 52,0852,08] .40 2.0 | 2,04 1632 75.55125.5365.38
’ 21]255]2591 1 63 Jan8 108 452 [ 2,06 ] 2,00 |_— [1,60 | 25.53]52,94]95,0%

6 | 2 [ 5.4] 54+]255[255] 63 63 [52,08] 108 [4.32 | 432 | 2,04 | 2,06 |1,60 [14,60 | 2593 52,94[10%,67
3 [ 5.4 2.55[2.55] 63 52,08] 108 | 432 2,00 | 2,04 [16,60 25.55| 52,94[93,07




CARACTERISTIQUES GEOMETRIQUES _ PORTIQUE TRANSVERSAL. (sl

_wLm

& - -4 - Y f ' - 4 o = =

N [Noewd[lw [Le | [he [Cwto LT, 0T 0 [Ly [Ue [hn [h  [Ku.t0|Ke10]K, 67K 10D, 0
1 5.4 12,55 [255] _—] 63> [108 | 108 %52 | 206 | 2,00 _—| 1.6 |5294[52,94[120,48

S [ [ 5.k ] 5.k |2.55 255 65 | 6> 108 | 108 | 432 [432]2,04 [2,04]14,6 | 16 |52,94]52,9 135,08
3 |54 2,55(2,55| 63 108 | 108 | 452 2,04 [ 2,06 | 14,6 52.94]52,94[120,48

1 54 2.55]2,55 63 |108 | 108 432 | 2,06 | 2,04 1,6 |52,94]52,94[12048

( [Z [5.4] 54 |255[255] 65 | 63 [108 | 108 [#32]4,352[ 204 |2,04 | Th6 | Th6 52.94|52,94[15508
3 | 5.4 2.55]2,55]| 63 108 | 108 | 432 2,04 | 2,04 | 4.6 52,94152,94]120,48

1 5,k |2,55]2,55 6> | 108 | 108 4,32 2,04 | 2,04 T, b [52,94[52,94 120,48

3 2 | 5.6 ] 54 |2.55]2,55] 6> | 63 [108 | 108 | 432[ #32] 2,0k | 2,04 | 146 | 14,6 |52,34|52 94 135,08
S5 [5.4 0551255 1 6% 108 | 108 | 4,%2 2,04 [ 201 | 1,6 52,9% | 52,94 (120,48

1 5.5 |2.55]255 75 1108 R00.0B| | .24 2,0% | 2,04 7.9 |52.9498,08[16592

7 2 [55[53[255[255] 65 | 63 |108 [200.%8] 4,24 24| 2,04 | 2,04 | 14,9 | 14,9 [52,94]98,08[180,82
5.3 2,95 2.2 63 108 [20008] 4,24 2,04 | 2,06 | 169 52,94|98,08 (163,92

1 53 |2,55][5.40 165 |200,08200,08 4,24 204 | 4,32 14,9 |98,08[46,30]15928

'[ 2 5.3 |55 |255]540| 63 | 63 [200,08[20008]4, 24 {424 | 204 ] 4,32] 149 | 14,9 |98,08 |45, 30]174,18
* 155 299|540 63 200,08[200,08] 4,24 20| 4,521 14,9 98,08 46,3915928




MOMENTS

AUX

~Momenl
*Fhrtfque F-F

Sous

G

APPUIS DES PORTIQUES

LONGITUDINAUX _

N

Nbeucl

G

Ae ()

"v (1

M ‘Uu' n)

10

13512

2,988

2,190

MCG:J-J M"({'m M; a‘n

2,582

1.312

1,312

2 988

0,964

2,636

1,584

-1,052

1,312

1512

0 964

0,964

0,964

0,96k

1,312

1312

0,964

2,988

1,584

2,636

1,052

1.312

1312

2,988

0,964

2,656

1,984

-1,052

1512

0,96k

0,607

-0,60%

1412

3216

2,128

1,25

1655

1412

1,412

3,216

1,038

2,955

1,496

-0,680

-0118

1,412

1412

1058

1,038

1,058

1,038

1,412

1,412

1028

3,276

1.496

2,955

0,680

0,118

1412

1412

3,216

1,038

2,955

1,696

-0,680

-0,718

1.412

1,038

0,190

1,412

3,216

2,155

-0,568
1,511

0,421
1,3%%

1412

1412

3,216

1,038

2,966

1,416

-07t bl

-0,Fl b

1,412

1412

1,058

1,038

1,058

1,038

1,412

1412

1,058

3216

1,676

2,966

0 Fl

0,744

1412

1412

3216

1,038

2,966

1,476

0,30k

0,744

1,412

1,038

0,802

1,412

3216

2,155

-0,4:0]
1,341

-0,401
1,%91

1,412

112

3,216

1,0%8

2,966

1,416

-0, t4b

-0, 74t

1,412

1412

1,058

1.0%8

1,038

1,038

1,612

1,412

1,038

3276

1,616

2,966

0,7kl

0,7 ol

1,412

1,412

3,216

1,058

2,966

1476

-0, e

-0:7 Lk

1,412

moygﬂ(,//;*aéoz

-0,40]

-0,401

1,412

35,100

2,192

0;908

1,883

1412

1412

3,100

0,956

2,919

1,283

0,932

-1103

1412

1412

0,956

0,956

0,956

0,956

1412

1,412

0,956

3,100

1,285

2,919

0,552

1,103

1412

1412

3,100

0,956

2979

-1,103

nimlo|[O|mEmo|0lm| D ”ﬂhT1tj("\[D:3>'ﬂTITd(jn“\[IIJD'TTTnlijf\lJ]:D

1412

0,956

1,283 |-0,532
Q9564(,/9{-Q259

"01558

-110~




=z
a
&

Y

9e

Muw

1,412

3,100

2865|1432

1452

12412

1412

3100

0,956

2,951

1,214 |-0.811

-0,871

1,612

1,412

0,356

0,956

0,956

0,956

1,412

1,412

0,956

3,100

1,214

2,057] 0.8H

0,871

1412

1412

3,100

0,956

2,951

1,214 |-0,8H

-0,811

1412

1,412

0,956

0,833

-0416

-0,416

3,700

2,869 1,432

1,632

1412

412

,100

0,956

2,95

1214 |-0,871

-0,841

1,412

1,412

0,956

0,956

0,956

0,956

1,412

1.412

0,956

3,100

1,27k

2,957|0871

0,871

1412

1:"‘12

3,100

0,956

2,95%

1,214 [-0,871

-0.871

1412

1412

0,956

3,100

0,833

-0,416

-0,416
-

2,865 1,432

1,432

1,412

1,412

3,100

0,956

2,959

1214 |-0,871

-0811

1,412

1412

0,956

0,956

0,956

0,956

1,412

1,412

0,956

3,100

1,214

2,957 | 0,871

0,871

1,412

1,412

3,100

0,956

2,95%

1,214 |-0,871

-0,811

1, #1712

1412

0,956

0,833

-0,4:76

-0,416

2.986_—

2,82110,988

1,852

1412

1,412

2,986

0,89

2,881

1086 |-0,628

-1,166

1,412

1412

0,89k

0,89

0,894

0.89%

412

.12

0,89k

2,986

1,086

2,88]10628

1,166

1412

1412

2,986

0,89k

2,881

1.086 [-0,628

'14166

1412

1,172

089k

3747

0,80%

-0,282

3532, (2,590

-0,524
‘_

1,141

1,112

1,772

5,147

1122

3.61

1.5?1 ‘7}5’5

-0,323

1172

1172

1122

1,122

1.122

1122

1,772

1972

1122

3,347

1511

5,611 [1515

0,123

1,772

1772

3,141

1,122

3,611

1571 <1575

‘0|723

ﬂmommﬂﬂmUOWDﬂmvﬁﬂP“mvﬁmbﬂmDﬁmﬁ

1772

11122

1,009

-0,683

-0,32.6

-111-



« MOMENT SOUS.P

N Noeud | 4.6/ q ¢ i) Myt | Ml | M) [Mel k) [Mfem) [Ms ()
0,033 0,015 /JO,OS'S 0,099

0,033 0033 [ 0,015 | 0,02u | 0,066 | 0,019 -0,026

0,053 | 0,033 [0,02u | 0,024 | 0,026 | 0,02 -

]O 0,055 0,033(0,024 | 0075 0,039 0,066 0,026
0,035 0,035[0.015] 0,024 | 0,066( 0,039 -0,026

0.033| _—~"]0,02L 0,015 /-0.015

0,057 0,12.9 0110 | 0,051 0,058

0,05%] 0,05% [ 0,129 | 0,061 [ 0,119 [ 0,060 [-0,02%|-0,031

0,05% | 0.05%| 0,047 (0,041 {0,041 |0,0%!

0,059 ]0,05%|0,041]0,129]0,060| 0,119 | 0,02%| 0,091

0,05% [ 0,05% {0,129 [0.041 |0 119 | 0,060 |-0,02% {-0,01
0,051/0,%1 0,031 0,014 {~0,017
0,051 0.116 0.099(0,049 | 0,049

0051 [0.051 {6,116 [0,05% [ 0,107 | 0,053 |-0,026|-0,026 |
0.051] 0,051 [0,03% | 0,03% | 0,033 0,037 |

0.051]0,051]0,03% (0,116 | 0,053 0,10% | 0,026 | 0,026

0,051 (0,051 |0,116 | 0,03 |0,10% |0.053 {-0,026 {-0,026

0,051 0,031 0,028 ~0,014 [-0,01k

0,046 0,104 0,089 | 0,044 | 0,014

0066100460104 |0,033]0,006 | 0,048 [-0,024 |-0,024

0046]0,066]0,033(0,033|003%| 0,033

0,046 | 0,046]0033 (0,704 | 0,048] 0,096 [0,024 | 0,024

0,046 | 0,046 | 0,10 | 0,055 06,096 | 0,048 [-0,024|-0,024

0,046 0,033 0,026 -0,013|-0,013

0,040 008% 0,03910.023] 0,053

0,040 | 0,040 0,08% | 0,02% | 0,082 ]0,036 |-0,015 |-0,031

0,040 | 0,040 0,02% | 0,02% | 0,027 | 0,02%

0,040 | 0,040 | 0,02% | 0,087 [0,036 | 0,082 0,015 | 0,031

0,040 | 0,040]0,08% |0,02% | 0,082| 0,036 [-0,015 |-0,031

0
Tm(o(O @] MO O|E]| 2] M imo|O|R|2 | Mmoo |2l Mo 0|’

0,040 -0,003 |-0,01%

N




Noeud | q,, 9e M Me Mw |Me [Ma [Ms

w
0,034 /0,0?& 0,069 10,03 | 0,054
0054|0036 |0,0%k|0,023[0,071]0,029 |-0020 |-0,020
0,034 0,034[0,02310,02% {0,023 0,023
0,034 | 0,03%4(0,023 | 0,0%4| 0,029 | 0,071 |0,020 |0,020
0,034|0,03410,0% 0,023 | 0,011 | 0,029 |-0020 |-0,020

0.0 0,023 02 -0,010 |-0,010
3% _/ 0,020 0
0,028 0,061 0,056 0,028 | 0,028

0,028 | 0,028 | 0,061|0,018 {0,058 |0,02L |-0,01% |-0,01%
0,028{0,028 [0,018 0,018 |0,018 [0018 | —
0,028 |0,028 {0,018 |0,061 {0,024 | 0,058 |0,01F |0,01%
0,028 | 0,028 0,061 (0,018 {0,058 | 0,024 |-0,01% |-0,01%

0,028 0,018 0,016 -0,008 |-0,008
~_—| 0028 0,061 0,056 0,028 | 0,028
0,028 |0,028 10,061 10,018 | 0,058 |0,024 |-0,017 |-0,01%
0,028 {0,028 | 0,018 [ 0,018 | 0,018 | 0,018
0,0280,02810,018 | 0,061 | 0,024 | 0,058 [0,01F {0,017

0,028 (0,028 |0061 | 0018 |0,058 |0,024 |-0,017 {-0,017
0028] ~10.018] 0016 0008 |-0,008

%)

0,028 0,059 0,05510,019 | 0,036
0,028 |0,028|0,059 |0,017 |0,05% |0,021 |-0012 |-0,023
0,028 |0,028 10,017 |0,017 {0,017 | 0,017
6,028 |0,028 |0,017 6,059 | 0,021 |0,057 |0,0712 | 0,023
0,028 0,028 | 0,059 [ 0,017 [0,05% {0,027 }-0,012 |-0,023
0,028 0,017 /7,016 ~0,005 |-0,010

0,014 0,029 0,029 0,018 | 0,009
0,014 0,074 | 0,029 | 0,008 | 0,028 | 0,010 |-0,01] }-0,005
0,014 |0,014 0,008 [0,008 {0,008 |0,008
0,014 | 0,01410,008]0,029 |0,010 [0,028 |0,011 |0,005
0,014 | 0,074 | 0,029 | 0,008 |0,028 |0,010 }-0.011 |~0,005
0,01y 0,008 0,007 0,005 |-0,002




PORTIQUE 4-4

Momentsous G
N [Noeud| 989 qd?] mif| | m$ | mdEI | m -
] 3,680 8,381 5,369 5.369
]O 2 |2.680]5680 [8,381]8,381]8,381]8,381
3 |3,680 8,381 5369 -5,369
1 3,146 3,165 5,523]2,584|2,921
9 D [5166 3146 | 165 [1.165 |7.167 %165
3 3,146 165 5,523 -2,58k |-2,921
1 3,146 1,165 5,506 2,198 | 2,398
8 2 [3146 3,146 | £.165 | 1,165 |7.165 |7.165
R ER Y 1,165 5,596 -2,1981-2,198
1 3 146 1,165 5,596 12,398 | 2,398
7 2 1306 3146|1165 [1,165 [3.165 [3.165
3 3,146 1,165 5,596 -2,398|-2,198
] 3,146 6,901 5,823 (1,804 | 3,928
6 2 13,163,166 |6,90% {6,901 | 6,901 | 6,90%
3 |26 6,90% 5,823 -1,894(-3,928
1 36 6,90% 6,010 (3,035 [3,035
5 D 3166 |2 146 | 6.90% | 6,90% | 6 90t | 6,90t T
3 |36 6,90% 6,030 -3,035 |-3,035
1 3,146 / 6,90% / 6,030 3,035 3,05‘;
d, 2 2146 3,166 | 6,901 | 6,90t | 6,901 6,904/
2z 3146 6,901 6.0%0 -3,035 |-3,035
71 1 31,6 6,90t 6,030 | 3,035 | 3,035
5 D 3146 |3.146] 6,90t | 6,90 |6.90% | 6.90%
3 13146 6,90t 6,010 -3,035 [-3,035
1 3,146 6,653 6,056 (2,123 (3,933
2 2 |36 |2,146] 6,653)6,653]6,653 6,653
3 3146 6,653 6,056 -2,123|-3,933
1 3,146 6,653 6,031 4,091 1,93
T 2 ]5m6 266553 [6.653 | 6.6 [6.65
3 3146 6,653 6,031 -4,09%]-1,93k

4-



Moment sous P

N [Noewd] g% q & w ] & m&E L& C-

0,480 | 0,480 (1,003 | 1.093 [ 1,093 | 1,093

0,480 1,093 0,700 0,100
0,480 1,093 0,700 -0,%00

0,840 1,013 1,434 [ 0,690| 0,381
0,840 |0,840 [ 1,913 1,913 [1,91% | 1,913
0,840 1,91% 1434 -0,690 |-0,181

0,35% 17324 1546 [0,613]0,6%3
0,35% 0,35 1724 (1324 [1324 |1,324
0,151 1124 1,346 -0,613|-0,613

0,682 1.55% 1,213 |0,606 | 0,606
0,682 (0,682 [1553 |1,553% [1.55% |1,553
0,682 1,553 1213 -0,606 |-0,606

—— 0,589 1,293 1,090 | 0,354 [ 0,335
0,589 |0,569(1,29%]1,293 (1,293 |1,293

0,589 1,293 1,090 0,356 [-0135

0,504 1,106 0,932 {0,486 | 0,uB6
0,504 |0,50% | 1,106 | 1,706 | 1,106 | 1,106
0,504 1,106 0,912 -0,u4B6[-0,u86

0,421 0,92L 0,812 | 0,406 | 0,406
0,421 10,421]0,924 0926 (0,924 | 0,924
0,421 0,924 0,812 -0,406 |- 0,406

0,421 0,924 0,812 | 0,406 0,406
0,421 |0,421]0,924|0,924 |0,924 | 0,924
o421 0,924 0,812 -0,406 |-0, 406

0,421 0,890 0,810 {0,284 {0,526
0,421 [0,421/0,890 |0,890 | 0,890 | 0,890
0,421 0,690 0,810 -0,284 |-0,52.6

S
®
[
6
8
4
3
2

0,200 0,423 0,283 (0,260 |0,122
0,200 (0,200 |10,423 |0,4:23 | 0,423 0,423
0,200 0,423 0,383 -0,260 |-0,122

oI o=l o= (U o= oo = o o] = fu o= | b o= [ o = [ ro | =

-N5-
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Momen[‘s cb chorl‘s tranc}\anl‘s dans Les pouf‘r‘&s.

A/ Sens longi(‘ud(nal.
X Porl‘;qu.é N S S

Niv. |Poulres Sous charge permanente G Sous sur charge P
i, )| 9 Em) [Me Em)|Me m) [T E) |Te &) l ) 7 ()| M (Em|Me Em| Toe &) [T (&)
AR |55 |1,%511|-2190(-2,636 |3, 521|-3,689| 5,5 |0,0%%|-0,055|-0,066 |0, 083 |- 9,033
& Bc 3,0 |15 F1,58Y ] -~0,96( 2,25y “1;83(f %,7 10,0%% |- 0,03%3|-0,024| 0,056 ~0,04¢6
10 [ ed | 3,2 [1,311 [Foagy |-1,55¢]1,834|-2,23¢] */ 1 |0, 033|-0,024|-0,033 |0,0¢3 |- 9056
de | 5,5 | 14310 |-2,636|-26%| 3,608 |-3,608| 5,5 |0,0%3 |- 0,066]~ 0,066|9,031 |- 0,091
EF - 1,3%1L 1,58y ‘0/60:! 2,3¢9]- 1/:“8 3/’] 0,053 -0,0'55 __0/015 0/059 ~ 0,043
AB |55 [1,410 |-2,328|-2,955|3,842(-3,92¢]|5,5 10,051 |-°, 110 [~0,113 |0, 148 |-G, 166
BC | 3,1 [ 1,412 [1,496(-1,038| 2,536 |-2, 01| 31 |0,057|-0,060|-0,04! | 0,09¢ |- 0,081
93 cd 3,1 |14t |-1,038|-1,496 | 2,041 |-2,336 | 3,1 |0,057 |- 0,041 -0,060[0,082 |- 0,094
hE 5-, 511,41 2; 958 --2/955 3/855 -3,883 5-, g 0,0S? -0,119 _0{1/9 0,151 "0/154
EF |51 | 1,412 1,496 |-0,390| 2,416 |-1,961 | 3,1 | 0,057|-0,060]~ 0,031 6,098 |-0,019
AB |55 | 1,41l |-23551|-2,966 |3,8¢5]-3,981] 5,5 | 0,054~ 0,099|-0,101|2/13F |-~0,/42
Bc | 3,10 | 1wt |-1,436 1,038 | 2,097 -2,330( 3,1 | 0,064~ 0,053|-0,031 |0,08¢ |-0,0%Yy
8‘ cD |31 |2ut2 1,038,936 2,330|-2,047] %/ 0,054 |- 0,033 |-0,053| 0,03% |~0,08Y
DE |55 |1,412 |-2, 966 ~-2,96 6 3/ 883 |-3,88% 5. 5 0,054 |-0,1031|-0,/03|0,7v0 |-0, fyO
EF |31 [ 1912 }1,436]-9802|2,406 |-1,3%1] 3,1 | 0,054 |- 0,053|-0,028]|9,083 |- 0,0
PI& 5,5 7/‘(77_- "2;"}55 “'2/366 3/8({5 _,3,32/' 5‘/5‘ OIOQ6 _0{083 '0/036 O/]ZS “01/35
p 6C | 3.1 | 1,902 -1 u36]-1,038]2, 047 ]-2,330] 3,1 |0,046 |- 0,0¢8|-0,033]| 0,036 |~0,066
7Ten 13,1 | 4,412 1038 1,416] 2,250 |-2,047| 3,1 |0,046]|-0,033|-0,0/8 |0, 066 |~ 0,035
DE | 5,5 | 11412 ]-2,966|-2,966| 3,883 |-3,883 | % 5 Q046 |-0,096 |-0096] 0,127 | ~0/121
EF | 3.1 | 1,¢l|-1,u36]-0802]2,406]-1,931] 3 1 |0,046 |- 0,0¥8|-0,026] 0,018 |- 0064




Ay

Sous charge permanente G Sous Surcharge P
Niv. [Rutces [ T 2 (] M (kmMe tm)[Tr )T &) | L] T m)|Muw bm)|Me (Em)] T &) |Te ()
A6 |1412| 5S¢ |-2,292](-2,99]3,3183[-3,835|5 Y [0:040 |-9,033|~0,082|9,101 ~0,/08
Bc |14 3,0 |-1,283|-0,956[2,213 |-2009 3,0 |0)040|-0,036|~0,021|0,063|-~0,057
6€ |cd |1y Y0 |-0,956[-1,283 2,009 |-2,23| >0 |0,040|-0021|-0036 0,053 | -0,063
be | L4t 54 |-2,918]-2,918]3,81 |-3,812| 54 |©0,040]|-0,082]|-0,082|9, 108 -0, o8
eF | 1,¢12| 30 |-1,28%|-9956[2,224 |-2,003] 3,©0 |O,040 8036 |-0,022|0,065] -0,055
AB (1| 54 |-2,865(-2,953(3,%35 -3,823| 5,4 [0.03%| -9,063|-~02,011 0,032 | -0091
6c | 1,412| 3.0 |-1,21[-9,956|2,204[-2,0%2| 30 |O03Y| -0,028] -0,023|0,053 | ~0,095
s€ [ cp [1yit] 3,0 |-0,956|-1,219]2,032|-2,204%]| 3,0 | 0,054 ~0,023%| -0,023|0,048 | ~0,053
>e |1L,q1L| 5,4 |-2,953|-2,953][3,812 |-3,812] 5, ¢ |9 O3 | ~0.0M]| - 9,011 9032 | - 0032
eF |41 30 |-1,214]-9,8%3]2,2¢5(-1,991] 3,0 |O03%. | —0,03| ~9020|0,05% | ~0,098
AG |14)L| 5, ¢ [-2,865|-1,954|%,135 |-3,829] 5, ¢ 0,028 | -0,056| -0,058| 0,036 |- 0,016
BC |11 30 |-1,01¢ ~0,956|2, 204 |~2,032| 3,0 |O,028| -0,024 ~0,018|0,04Y | -~ 0,040
4€ | cbp 1,412 3,0 -0,956|-1,214| 2,032 | -2, 20| 3 0 0,028 -0,018| - 902y4| 0,040 | -0,0¢¥
de |14l 54 [-2,951|-2,953| 3,812 |-3,842| 5,7 0,028 -0,058| - 0,058 0,036 |-001b
eF [tuye] 3,0 |-1274|-0,833|2,2¢45]-1331] 3,9 0,028| -0,024| -0,016{0,0¢5 |-0,0%9
AB |12 5« |-2,865(-2953|3,%35 |-3,89| 5,¢ |0,048 ~0,056|-0,058|9,036 |~0,0%6
6c 1{(/11 310 ~1,21Y _0,956|2,204 |~2,0%32| 30 0/023 —-0,0Z‘f _0(018 0,094 | -0,040
36 cp |41 3,0 |-0,956[-1,27Y 2,052 [_2,204| 3,010,028]| -0,018|~ 90l%| 0,040]|-004%
pe [1412| s ¢ |-2,953[-2,957|3,812 |-3,812]| 5 ¢ 0,028]| -0,058|-0,058|0,036| - 0,016
er |1412] 30 |[-1,274|-083%3]|2.2«S - 1,991 3 0 |0,028| -0,0LU]| _00l6 0,0¢5|-0,059,




= gll_

Butres

Sous charge PCr'manCnf‘e G

Sous Surcharge P

Niv. Py | 9m|Me EmMe (Em)| T W) e W) o] T E&m) [N Em) Me Um)| Toe &) |Te )
AB | 5,3 | 1,412 |-2,824 |-2,884]3,3%0 |-3,753|5,3 |0,028 |- 0055| -0,053| 9,031 |-0,03¢
Bc [2,9 [1,¢412]-1,086 |-0,89¢[2, 114 |-1,981]|2,3 |0,028]|-02,0L1|-0,01] 0,042 |-0,6%9
Zc co (2,0 [1,412]-0,894]- 1,086 ]1,981 |-2,114| 2,9 0028 |- 0,0101| - 0,021|00393 |-0,042
DE | 5,3 | 1,412 |-2,881 |- 2,881 3,7¥2 [-3,342] 5,3 0,088 |-0,053|-0,057| 0,0%Y |[-0,01Y
erF | 2,8 | 1,¢12|-1,086 |-0.807 2,041 |-1,951] 2,9 |©9028 |-0,021]-0,016| 0,042 |~0,033
AB | 5,3 (1,332]-3532]-3,61[4,681|-4 31|53 |0044 |-0,021|- 0028|9033 |-0 01
e | 2,9 (1,712 |1,33 [-1,122[2,655 |-2,48Y| 2,3 |©/014|-0,010|-0,008 |0,021 |- 020
1¢r cd | 2,9 |1,132 |-1,122 ~1%11|2,489 |- 2,655 2,9 |©,014 |- 9, 008|-0,010|9,020 |-0 0L
be |53 [1,332]-3,611]-3,611 [« 696 |-4,696]| 5,3 |0,014|-0,028[-9°28|0,031 |~0, 0313
er 2,911,322 [-1331[-1003]2,69¢% |-2,945]| 2,3 |0,014|-2,010 |-9,001 [9,021 |~0,0lO




 Porbigue SU-0”

-6l -

Sous charge Per‘manen)‘e G Sous sur charg e P

Niv. |foutres 0 )| 7 Em)|tw EmMe Em)|Te (b)|Te &) | € o] T (E/m) [Melbm) [Me (Em)|Tw () [Te €)
16° 1-2 15,5 | 3,680|%5,369 (838! [3,532 |-10,668| 5,5 |©480]| 0,200 |[1,293 |1,249|-1. 39
-3 | 55 |3,680|8,331 5,369 |10,668]-9,532| §,5|0,480| 1,033 |ot°0 | 1,391 [ 1,243

g€ 1-L| S,5|3,196] 5,523 %165 | 8/353|- 8,950 5,5 | OB%0|1,4A¥ [1,913 | 2,2%0|- 2,390
2-3 155 |3 146 |3,165 | 5,523 | 8,95°|-8,353| 5,5 | O/8&0| 1,913 |1,91% | 2,390]- 2,230

8¢ -2 |55 |3, 1v6| 5,596 | 2,165 | 8/366|-8/933|5,5 |O1F53]| 1.3w6]| 1,3y | 2,0(3|. 2,150
23| 5,5 | 3,062,165 | 5,526 | 89331 |.8,366| 5,5 |0,757| 1,}32y| 1396 | 2,150 |-2,013

el "L | 55 |3,1v6[5,596 (2,165 | 8,36¢6]|-8,937| 5,5 [0,682| 1,215 | 1,553 | 1,8/% |-1,9%1

f -3 | 55 |3, 196|165 | 5,596 | 8,/931 |-8366] 5,5 (0,682 1,553 | 1,215 | 1,931 |- 1,814
6¢ 1-L| S,y | 3,1v6]| 5,823 |6/929 3/239 ~3/655 5, 10,589| 1,090 | 1,L9% | 1,55 3|- 1,628
2-5 | 59| 3,1¢6| 6,901 |5, 823 | 83/695|-8,233| 5, v |0,583|1,293|1,090| 1,628 |- 1,553

ce -2 | 5,4 |3, 1v6 | 6,030[6,907 | 8,359 |-8,6¥9| 5,4 |O,504]| 0,931,106 1,336~ 1,356
-3 | 5,9 | 3,146 6,907 | 6,030 | 3/6¥9|-8,333| 5,4 |0y 504|1,706)0,91L | 1,386]- 1,336

e | 172|359 |3,106]|6,030]6,903]| 3,539(-8,6v3| 3,4 |0,424| 0812|092 | 1,176 |-1,151

¢ 2-3 5,9 | 3,194 | 6, 901|6,01°| 8,699 |~ 8,339]| 5,4 |0, 4214|9924 o 81L | 1,151 |-1,11€6
3¢ 1-2 |54 | 3,146 | 6,010 |6,903 | &1338 |-8,6V9|5, k4 |0,429]| 0,811 [9,92% | 1116 |-1,151
2-3| 5,4 | 3,196 | 6,901| 6,030 8,6v9 |-8,339| 5,9 [O,421| 0. 92v[ o 8IL | 1,151 |-1,116

g€ | 1-2 533,746 | 6,056| 6,653| 8,2ty |-8¥so| s, 3 |O,424]|9,8/0 | 2890|1107 |~ 1151
-3 15,3 3,146 6,653 6,056| 81450 |~ 8 21%| 5,3 |O,421| 0,890 0 8/0 | 1,151 |~1,101

e 1-2 | §3| 306 6,031|6,653|8,220(-8,&5¥| 5,3 |0,200| 0, 333| o¢l3| 0522 |-0,538
2-3| 53| 3,766,653 |6,031] &8sy |-8 20| 5,3 |0,200|0,423 | 0,383| 0,533 |-0522




-02l-

A/ Porf'f'ques longitu dinaux.

rd
Moments en lravees

dans les poutres

% PorFique "F-F”.

Niv. | Foutes ';1:; GL"&-M) rscous(bc.:n) G +12P| G Topt (i;,;).a G+ 1,2.F :i P (5,2)6
AB | 2,190 | 2,636 5117 | 5,086 |3,969 | 2,638 |2,693 | 2,039

Bc | 1,584 | 0,964 1,624 | 1,616 | 1,261 | 0,350 | 0,342 0,262
10¢1cp |0:964 | 1,58« | 1,624 | 1,616 | 1,261 | 0,350 ]| 0,342 | 0,242
pe | 2,6%6 | 2,636 | 5,111 | 5,086 | 3,969 |2, %915 | 2,450 | 1,860

eEF | 1,58y | 0607 | 1,624 | 1,616 | 1,261 |0/,523 | ©,529 | 0,385
AR | 2,128 | 2,955 | 5,598 5,555 | 4,231|2,752 (2,314 | 2, 4¢8
dc | 1,496 | 1,038 [ 1,338 | 1,365 | 1,351 |0,311 |o,u98 | 0,343
9l cb | 1,038 | 1,496 | 1,218 | 1,35 1,353 | /511 |o,49¢8 | 0,343
pe | 2,955 | 2,955 | 5,598 | 5,555 | 4,211 | 2,693 | 2,600 | 2,351
EF | 1,496 | 0,790 | 1,118 [,765 1,353 | 0,635 | 0,622 | o, 443
AB | 2,355 | 2,966 | 5,11 5,532 | 4,231 | 2,311 [Z,642 | 1,983
pc | 1,426 | 1,638 | 1,710 | 1,353 | 1,353 |0/, 513 | 0,500 | 0,351
8°|lcD | 1,038 | 1,436 7,330 | 1,753 | 1,351 [0,59% | 0,500 | 0,351
D€ | 2,966 | 2,966 | 5,511]| 5,5%2 | 4,231 | 2, 605|2,566 | 1,898

eF | 1,436 | 0,802 | 1,330 [1,3521 1,353 | 0,631 |0, 618 |o,4¥6
AB | 2,155 | 2,966 | 5,5v8] 5,515 |4, 231 | 2,688 2,653 |1, 383

pc | 1,436 | 1,038 | 1,162L | 1,151 1,%53 | @505 | 0,994 | 01 351
7€ | cb | 4038 | 1,436 | 1362 1,161 | 1,359 | 0,595 | o, 4 94| O, 351
bE | 2,966 | 2,966 | 5,5¢8 | 5,519% [4,231 [2,582[2,5497 |1,838
EF | 1,436 | 0/802 | 1,162 1,161 | 1,357 | 0,62% | 0,612 | 91 446




-12l-

.m o .m M .m
Niv. |Poofres] M9 oo | Me --,(j,,,)(,f Gl lpP Gr:-;) T T T A N T )o,a.c;
AB [ 2,392 2,919 5:9 22 5,29% G, 114 2,467 2,438 1,833
ec 1,283 | 0,956 | 1,643 | 1,634 | 1,231 | 0524 |o,515 |2,395
6€ |.€b [2,356 1,283 1,643 | 1,634 |1,221 0,524 | 0,515 |o, 3395
be [2,949 [2,948 | 5,322 |[5,233 |4 1171 |2, 403 2,319 | 1,182
EF |1,28% |9,356 | 1,643 1,634 1,231 |0, 524 | 0,515 | 9,335
AB (2,865 |2,951 |5,295 |[s,291 |4,147 2,38y |2,360 [ 1,188
bc [1,214 |o0,956 [1.634 |1,627 |1,.234 |o,543]|0/542 |o,403
s¢lcp o956 [1,299 |1,654 |1,622 1,231 |0, 5438 [o,5¢42 |o,403
be [2,9531 2,959 [5,295 |5,241 |4, 113 2,338 | 2,314 |[1,351
eEF | 1,214 | 0,8%> [1,634 [1,6217 1,231 0,691 | 0,604 |0,452
A& [2,865 [2,357 [5,263 |5,243 |4, 17 |2,%358 2338 |1388
Bc 1,214 0,956 | 1,626 |1,620 | 1,271 |os5%1 | 0,535]| 0,403
y€ |l ed |o,356 [ 1,214 | 1,626 | 1,620 1,239 | 0,591 0,535 |o, 403
be 12,954 | 2,952 |5, 268 |5,2v8 | w131 [2,372 [2,2582 [1351
cF | 1,01y 0,83% |1,626 | 1,620 |1,241 |0,603 0,597 |0, 452
Ab |2,865 2,959 |5,268 |5,2vy8 |4, 17 |2,358 2,338 | 1,188
Bc (1,214 0,956 |1,626 1,620 1,211 |9, 5%1 0,535 | 0,403
2€ [co |0,956 2,299 [1,626 | 1,620 | 1,241 0,541 | 0,535 |9 yo3
¢ [2,953 | 2,953 |5,269 | s,2v3 | 411 [2,31Z | 2,232 | 1,151
EF |1214 0,83% 1,626 1,620 | 1,231 0,603 10,597 |90,452




-ccl-

CROR %\ S Mot (t-m) Me (E-m)
Rubees |M™9 . cous | €. sousce| G 1, 2P | G < P 0,8. G G+L,LP| G+ P 0,8.G
AB 12,821 2,884 | 5,036 | 5,056 | 3,966 |2,215| 2,205 | 1,685
Bc [1,086 0,89y 1,520 |1, 514 1,183 0, 5%0 0,529 |0, 535
D |0, 839 1,086 1,520 1,514 | 1,181 [0,5%0 |0, 5Ly |0,395
be 12,881 | 2,881 5,036| 5,056 |3,966 (2,195 | 2035 1,664
EF | 1,086 | ©/807 | 1,520 | 1,51¢% | 1,189 | 0,53% | 9,568 |o,45%0
AB |3,5%2 [ 3,611 | 6,281] 6,231 | 4,938 | 2,310 [ 2,300 |2,121
Bc | 1,511 1,122 | 1,880 | 1,838 | 1, %90 | 0,634 | 0,632 |0,433
ed [ 1,122 | 1,331 | 1,880 | 1,838 | 1,490 | 0,634 |90, 62 |0,993
pE | 3,611 | 3,611 | 6,281 | 6,231 | 4,348 |2,610 | 2,660 |2, 083
EF 1, 531 1,009 |1,880 | 1,838 | 1,¥90 | 0,690 | 0,688 |os5 38




* Porihque Sy b”,

B/ Sens kransyersal

-£21-

Niv. My (Em) IMe ) G+ .p 6+Mpo S;;.)é G 2P Eep SS_)G
i 5,%9 | g,3817 [16,093 |15 330 |11, 132 | 9,218 |8 855 |5,632
8,81 5,%9 | 16,093 |15, 3%0 [ 11,132 3,218 | 8,855 |5 632

ge 5,50% | 3165 [ 15,301 | 15,072|9 511 9,363 18,318 | & vy
3,165 | 5,52% | 15,303 |15, 03| 9,517 9,%63 | 8,318 | % ¢y

8¢ 5,596 | 165 |15,33%1 |19,358 | 3,543 | 8 951 | 8,318 | 4, «?
3165 | 5,596 |15, %% 19,358 |9, 512 |8 951 | 8,338 | & 13
e 5,596 | Y165 | 14,990 |14 425 | 9,517 | 8,610 |8, 095 | 4, w3
3,165 5,596 | 14,990 [14,435 | 9,517 | 8,810 | § 095 | % «13
g€ 5,823 | 6,903 | 14,048 [13,614 19,73y | 3,638 |3,249 | 4,082
6,903 | 5,823 [1¢,093 |13 619 | 9,12y | 2638 [],2v9 | 4, 08¢

se 6,010 | 6,901 [13,63L |13,%¢ | 9, 134 | 218y |6 8716 | > 983
6,903 | 6,00 |13, 63L [I3,%0¢ | 991¢ 118y |6,816 |3} 983

e 6,030 [ 6,903 | 13,309 [15,002]| 9,13y | 6,821 |6,51% | 3,983
2-3 | 6,901 | 6,00 1% 303 |13 00l | J,13% | 6,821 |6,57Y | 3,983

2€ 1-2 | 6,030 | 6903 | 13,309 [13 002 | 9,17y | 6,821 | 6,51y 39813
2-%| 6,901 | 6,010 [13 %09 [13,002 | 9,13y | 6 821 | 6 57¢ | 3,283

ZC 1-2| 6,056 | 6,65% |42,820 11,525 |8,8%Y | 6,v66 | 6731 |3,353
2-3 | 6,653 6,056 (14,820 12,525 | 8,853 |6, 4«66 | 6,131 | 3,353

¢ 1-2| 6,039 |6653 |11,889 |11,2¢9 | 8,8>3 | 5, 5¢3| 5 ¢o | 3,363
-3 | 6,653 | 6,031 |17,889 11,399 | 8 83V | 5 5¢3| 5, ¢ol| 5763




EFFORTS NORMAUX DANS LES POTEAUX

PORTIQUES F-F
SOUS G

SOUS P

NJ.Vf'dL

Roteaux,

P

©

NG

.\Cai

G

7 ({)

N

;Né&j

&

10

3434

3,6 83

3,6 03

0,0 93

Q095

‘qoﬁﬁ

3527

183¢

5,361

5, 361

0,089

0,04-6

0,135

0,134

2234

2,2 34

4,465

Q—;Qég

0,056

0,056

o, 112

0,112

4,834

3,608

5,449

5442

0,049

0,091

0, 440

0440

3,608

1,318

4 F56

4786

0,091

0,043

0,434

O; 43[4'

9349

2544

3,349

0,0%9

0,059

0,059

3,924

2924

0,466

0,166

0,249

3862

2,061

5,883

11,244

0,148

0082

0,230

0365

4336

2 336

4 €4

914 0

00 94

0,094

0,188

q500

2,041

3483

545

11,396

008!

045 #

0,239

0,3+4

3,883

4,961

5,844

A0,€30

045+

0,0 79

0236

0310

Y

2,446

L 765

»\moomﬁhm@u®%

2921

3971

11534

0,098

0,442

0093
0,442

0,15 #
0401

3545

23%0

6,115

A+6418

0,139

0,074

0,243

057§

2,067

204

4, 036

13234

0,0%4

0,084

0,168

0,468

|

2330

3883

6 213

42,396

0,0 #4

g, 440

0,214

g5 93

3883

41,911

5854

16,45

01640

QO%7

0,214

0,584

|

Z,b-0é

AL

2171

0,08 %

0,083

G244

2,021

3924

15,458

0,128

048

0,429

R|= | nn|0 | O

3,845

Z 330

6,175

Z 3,594

0,125

0,064

0191

g 764

£,04 7

2,04 2

4,094

17328

g 0té

goté

Q452

0,620

2,330

2893

6,213

23,609

006

s

9494

0,18¢6

2,683

4971

5954

28,334

Q142 #

G064

g 191

0: ?'F‘S-

2,606

2,406

3541

oot

00%+8

0,24

3835

2835

19290

G104

6109

0,637

5189

2,003

51798

29,399

o 10%

0,05t

0,164

9933

Sy

200¢

4454

21,152

0063

0 04}

0126

o, 146

&004

3,812

5821

29,63

0,05

g108

G165

0957

3512

004

5821

28181

o, 10§

084

4,163

0,944

[
M Mg | ORI N DB

g22¢

11 804

14221

0065

0,065

0,381

- 124 -




N Opbous| T \E’H L) Nlt] c(&) T \f, 3] Tc(t], N chg)
A 3629|335% |23 414 0,092/10092 |0#30

e| B [37945(8,032 |5821|55849| |009¢|0,049|0441 (1092
5 e |880¢ |4204 |44 08\|86,190| |6,05%(0,053|0,406|0852
P [4,032|3812 |5,844 [25,434| |0,049[0,092]0 11| 4,092

E 3,912 (1.931|< 803 (33,960 |0,092 0,041 |0, 40| 4,0 €3

F |leeuy | 2,845 |14,048| 0,054 0,054| 0,44 4

A |_—|3823|3323|20,8i | _~"|0i07b0,0%2 |v,322

e B 3785 |4,032|8,887| t/,04b| |0,076{0040 [0, 425 | A, 419¢
4 | C | Loy |G ok | L 408 3OS 8| |0 0%y |0 0ky 0,088 10,94 D
D [£,032]3812/5,864|4A41%] [06040 [0,07L[0/146 | A dog

E |39 A891|5, 805|58,763| [0,02¢ |0,089 |0, 45| 4 200

F 14448 B,9U5 146,29y |0,04¢ 9,045 |0, 4% b

A | _—1%%23|329|30,773 007b|0,076[0,§9%

. L ® 3795 [L,034[8 327 |kb 87 2,074 |0,040| 0445 4, 34y
5 ¢ ooy [440y |4, woslaCoos] [o06k (004 [0.08% 4,023
D |2, 082[3,81L | B4G|6b,982] |0,64T [0, 076 |0, A6 | A DSY

E 13,81211.881|5,303| S5b6| |0,07 bl 0038 |0, 15| 4, 349

F |o.2s 2,545 Ae,530] (o048 / 0,045|0,S 34

A 3,753 5,753 | 34,5%4 /0.0-7’4 0,074| 0,372

- B | 2,730/ 48391 |71 52,534| [0074]|0,030 |0 A3 A LT
2 C | Ay |G A |, 223 (39,83 | [0,042 0042|0084 A AT
Y (4811 |37U 5,72283(52,685| |0089 | 007G (O AAD |4 437
£ 13,342 |1.951]5,693] 51,855 |0,0% [0,088 | 0ans| 4432

£ .&lou?/ 2Z049| Lo, 586| |0 042 0,062[0,573

A | wim|e#a|382ue 0,037|0,03% | A,009

B 4312434 |7 105|374 |0037F 002|005 Audk
/"" C |g46SS |4655 |5, 310[bk sS4yl |00 [0,021[0, 04| A, 2 AY
__D 2,488 (4,91 |F,175(59,860| |0,020 |0,037 0,051,494

€ b o5]8uus |7 Mu0(s8,335| |0,037(0.020[0, 0c5H 1,4 19

F |2ooy| —]4:34|88270 | |00z | _—|o, 024|058y
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PORTIQUE 44
SOUS G S0US P
N |Potesud Tw(®)[Te () [N (£) [Ne(e) | | Twl®) | To®) [N (E) | Ne(E)
1 10.668| 10.663] 10.6 58 1391 [1.391 | 1.391
10 2 9512|9572 [194uy [19.my | [1.249 [1249 [2.498[2.498
3 ]10.663 10.668110.668] |1.391 1341 11,391
1 8.95018,950]19.618 2.390| 2,390/3,381
9 2 [8.353/8.353]16.306|35.850] [ 2.230/2.230/1.460|6.958
3 18.950 8950]19.618 |2.390 2,390[3781
1 8.93718,931|28.555 —12.150|2450|5,931
& [Z18366[8366]1132[52582] [2.013]2.013[.026/10.98%
3 18933 8.937|28555 |2.150 2450]5.431]
1 8.931[8,931|37 492 1937 11.937]7868
7 2 [8.366]8366|16732]69.30] [1.81 (1,67 [3.628] 1. 612
3 8931 89371371492 [1.937 _—"11937|7868
1 |~ |8,695]8.695| 46,181 1.6281.62819.496
6 2 13239]8.239{16.48]85792] (4553|1553 |3.106 11,118
3 18,605 8,695 | 46,181 |1.628 1,628(9.496
E 8.0u9|8 649|583 1386 [1.386 10,882
5 2 18.339/18.339[16,638[ 102,130 1336 |1.336 |2,672|20,390
3 | 8,649 8.6L0|54.836 1386 1386(40.882
1 8,649| 8, 644| 63,183 1453 |145% 12,039
A [2 1838339 e Mahe] [1M16|AMb |2,032]22.622
3 18.649 8649 |63485 (1151 1,161112,038
1 8.649| 8.649[72.134 1153 4457 |13 196
A |2 18339(8.339 tesi8]t358 [t | 1.146 |0.032] 2085
3 (8649 8,649[72.134| [4.151 145% 13,144
1 8,450 8150 [80,584 1430 {1,131 |1, 32%
2 2 18.224|8.24116,u681452.234 {1 1041|4401 | 2.202| 23,056
3 [8Lu50 8.4,50{80,584 | 1434 1431 [14.327
1 8.454] 3, 454]89,034 0538|0538 |14.865
1 2 18,220[8.220[16440 MeB. 1| [0522 (0522 [1.0uL [28100
3 | BLS4 8.usu|89.0% [0538 0538 | 1L. 865
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CHAPITRE 7

SUPER PO SITION
DES
SOLLICITHTIONYS



Quperposition des sollicitations

ch oilc:mnfl. Sthucburoux doivent ztu. dimensionnds Tww» Q& Ombinaisoms
pur b base clos hu‘agcmcntb de belom tm waum, ( RPA 1)

T Rutres -
% Sollicitations du 1‘"3e,nre, : (Cor\'(ormcmcn.t au CCBA 6%)
G 4L P
4 Sollicitations du J*qeme - (s £ RPA 1)
G,PxcC U
0%G tE

4 Pote_aux

% Sollicitations du 4 genre - (cmgmémme au CCBA 6 )
Gy 4L P
¢ Sollicitations du 2 genre (dopis & RPA )
G+ P31,2€
086G *E
"rE" sk d.ui._qux, b Seieme 1\0.:1: a,aui, dans un Sns | comme. cang
{autie .

1) Moments en travees dans les Poutres

g Sows 6o 43P oy Me = Mo(6,42P). Mul(6)+ Me(6)

lieletii i, JECONT. . i
ySsub G+PrE =5 Me = Mo(Gy P)— Mw(6)+MelE) + Me (€)
b
g Soue 036G *E o Me- Mo(ojg(,) _ Mw(0,30)+Me (936) 5 Me (E)
______ &

2) Moments aux appuis dans Ies poutres

* goib__é_#'b_if = Ma = Mq_(G) +»{}L MQ(P)

12 -



¥ S__l_Ou_..b_G_j- Ei_g =5 Ma = Ma.(G)-n- Ma(p) * Ma LE_)
% Sous 0,8G +E =  Ma = 03Ma(6) £ Ma(E)

ovee Ma= Mw ou Me

3) Efforts tranchants dans les Poutres

g Sous G2 p 5 T =T(6) +4,2 T(P)
*_SM G+ P‘."..E => T

T(6) + T(P) £ T(E)

g Sows 06 +E o T = 08T() £ TE)

1)

Tous Qﬂb a[t}auﬁb de el pont olprnds A %cmm. Ao tolbliaswx

-128-
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,z; \So?’ Porlique Etransversal 1-1 Forlique transversal 4-4
5 <2°\} G *12P|G+P+E| G+P-E |0O86G*E | 08G-E |G +12P |G+P+E | G+P-E |OBG+E |686G-E
(0 1_: 2 | 7,405 3,669 6,68 | 5 326 4,344 9,218 9,345 8,365 6,122 5142
e =5 1, 405 +, 669 6,647 5,326 4,344 9218 9,345 8,365 6,122 5 142
g 12 7,604 | %192 6,622 | 4,162 | 3,592 9,363 | 9,213 | 3,143 5023 | 3357
2 -3 1,604 1492 6.622 | 4362 | 3,592 9,363 | 9 313 8,143 5023 | 3, 88
8 1-2 1, 334 3 111 5 315 B s | 2,949 8,951 9,550 1,136 5,615 3,211
2 -3 | #33¢ 8 117 5115 | 5,351 |2, 949 8.951 | 9, 580 1, 116 5 616 | 3,21
7 1 -2 | 4121 8 107 S, 491 5,458 | 2,842 8 610 9,403 6,181 5,321 3 105
2 -3 | 112 ©. 107 S 491 5,458 | 2,842 8,610 9,403 6,187 5,321 | % 105
oy 2 | 6422 | 519 | 4,789 | S 215 | 2,485 | ¥,618 | B6ly | 5,884 | 544% | 2,713
Z2-3| 6,42 3,519 4,789 | 5,215 2,485 7,618 8, 614 S, 884 5 443 2,317
5[ 1-2 6,061 6,490 [ 5,134 4,404 | 3,089 184 | 4% 6,158 4,641 | 3,325
2 -3 6,064 6,490 | 5,135 4,404 | 3,08% 3,184 3,474 b, 158 4 byl | 5,325
4 1 =2 5,834 F,40y4 | 3, 880 5 508 1,984 6, 821 g8, 236 4,152 5 3458 2,221
2 -3 5,834 | F.404 | 3,880 | 5,508 | 1,934 6,821 | 8 236 4,152 | 5,145 | 2,221
3 1 -2 S,8%4 b, 4% 3 213 4, 515 2,917 6,82l ¥,265 5,163 4,334 | 3,232
2 -3 | 5,834 | 643 | 3,813 | 4,5%5 [ 2,911 6,821 | 7265 5,763 | 4,134 | 3,232
o 1-2 5,52) 6,892 | 3,390 5 086 1,934 6,466 7, 334 4,610 | 5,213 | 2,193
2 -3 5, 521 6,892 32,38 5 096 1,914 6,466 | F, 7314 4,6 5 313 | 2,493
f =2 5,82 6,243 | 4, s6s| ¢4, 81 3133 S5,64% 6,23y 4,58 4,890 | 2,923¢
1 2 -3 5,492 6,243 | ¢, 568 4 , Bl 3,133 S, 54% 6, 234 4,580 4,590 2,936

’

suep z-a/ie_n] u? SJUDIWoY

1 5211n0d " 52|




-0¢1-

Ear‘fqug lon?i}g,_:/ina[ ~ F-F”

Moments Fléchissants Jdans [es poufre,g

|
5
Kto“\tg

G+, 2.P

G +Pe€

6 «P- €

0,86+ €

0;0: 6 = €

My
(tm)

M
(k.m)

Me
(hm)

M
(fm)

Me
(tm)

Me
({m)

Mw
(t.m)

Mg
(F-m)

(Em)

Mw
(tm)

Mt
(t.m)

Me M w
(dm) | CEm)

M¢
(£.m)

Me
(#£.m)

A-B

2,256

2, 638

2,415

0,505

3,208

= l"lf g2

~4,295

2,138

_{Ij,g.z

0,398

.54

3,588 -.y,302

1,509

-0,6L8

B-¢

-1,631

0;350

-0,395

0,v2

0,454

3%

-4,088

0,421

[, 241

1,198

0,354

-3,006).3 93¢

0,124

1,463

c-b

0,993

0,350

-1,631

1,244

0,451

-4,098

-3,223

0,223

0,8%

1,469

0,554

3923, 004

o, 124

1,196

D-€

"2/%’5

4,435

"2;%’5

{242

2,450

-4,162

"(II/ ,82

2,450

)

-0,69

4,960

-3,583|-3549

1,860

-0,619

g-F

-1, 63l

0,5L9

-0,65

0, 8(/'8

0,889

"3/923

-4,008

0,153

%, 5139

1,198

0,153

368313332

0,004

2,11

A-B

-4,860

2,154

-3,098

2,360

3,053

645

1,568

25

7,597

2568

<,984

-6,0351-6,93L

1/ 909

1,301

B-C

-1,5%5

0,51l

-1,081

559

0,10
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Efforte tranchants dans les poulrec
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- 4,019 |-¢4,123 (2,626 |-5,654| 5,454 |-.2,626 (1,609 | 4,603 [4,563F|-1,613
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4.2 |10,102 [ 10, 648] 4,191 |-15,924[15,333|.4,%22 |0,250 |.12,55¢ 12,192 |4 3sS5
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FFforts normaux dans les poleaux
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E- 4,993 | &,9%|6,%32 (6,332 |3,508 3,508 | 5,006 5,006 |2,652|2,652
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6- Armoalures inferievres en appuis
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£ - eopacement e anmobinse = AEA"\:SO;;‘“
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C onc lusion

® On peut dire gqu'un projet de fin d'etude est une mise en evidence et une
application des toutes les connaissances aguises le long de notre scolarité .
Nous les avens appliqués au calcul d'un batiment & ossature autestable )

dont 1'ebjectif & éte de calculer les élenents resistants .

La remarque qu'on peut denner est gque le calcul manwel de ces structurs
de grande hauteur est tres laberieux , et les risques d'erreurs sont trés

grandes ,

Les difficultés rencentrées dans netre travail nous ont amendes 2
apprendre beaucoups de chose , et & reconsevoir partiellement le projet

vu le temps qui nous & ét

s -

€ imparti .

Neous scnmes heureux et aninmés d'etre en fin du cycle estudiantin et
dans ce nerne contexte , quoi que modeste , nous snuhaitons que ce projet

representera une zide precieuse , on encnrurageant les futurs premcticns .
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