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Qv 7/ nous sort permis o exprirrier rrolfre
raltrtvde /o plus S/HCere o fous Ceux
ws OmrF /r/é/-rafé /leurs efForks pour

Hous <app orfer vre crrde /arécz'cuse

dorns le cadre ole /'eloboration de. e
/O/-cye/ ofe Fir o ‘efude . et plus particu-

-lrereprest motre promioteur : M Yhenal. N
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_Yara chnshquu Jdes malteviaux _
wirlrses .

4y Acer

Nowvs whrlrsons ode (‘acrer €24,dent /o
Limite of’élasticrte @sf ofe 2400 dan/cm?
o ‘d/ost. ast ole: E= 2L,1.10%dan/em?

SR

les ofrffarants profiles qu’on wbrlrse povr /o

Superstructure .Sont des HEA | des IPE, des UAP
et oles Cornjeres o oiles ¢?ala3

Powr les as.semé/a3¢5 nous aemployons des boulans

o Aowte . risisfance (HR) v fjpe HRZ-F Ovec
Je = 6200 dan/ent

Pour la couvverture (TN.40)

-Acier poyr le Ferraillage des Fonaations
O Aaute oadberenlie Cen =

_ des @ € 20mm.
- a = 2./3. Cer = 2F00 dan/cm?® _Sovs SP,
Ta = Fan = 4200 —»y,— _.SpuS SP2

4200 darn/an‘ [).a vr

2°/8 ¢fon
. Beton olose o 350 éy/m’
_Crment CPR 32§

_Controle otfénue
- 0ig =270 bars

Contraints admissible en compression simple
7"2, = dﬂ ydE F"
. = 1.5.7.93. /2?0-"?56-r4 ( Sovs sp,)
Voo = 3, 63 = 7073 6ar6 ( Sovs sg )

,Canfravnfa adm:éiléft en f/d)(laﬂ PR 7 /a .

_'_Z' = 1.5/¢-2¢6.14.230 = 135 bars (Sous §P,)
i - 3/y- 735 = 202 S bars ( Sous SA )

Canigéf'dfc ole traction e e ” P
(b= £LBY8 (i3 aveec O= a,a/:..:-z,l/f;,‘.-.- 0,026

= Ou= 15/6.1.6026.170 = 5,9 odlar /<m?

, Son mo".bk

ke P_;“i,!'

‘ o
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= Présentation oe (’auw-agz _—

_le present projef .consiste o ('etvde ¢f aux .ca/tuls
oes elérments résistants o’ vwne halle /ndustrialla
en .chorpante matalliqua, 2 ['/ntirievr ole ce méma
hangar on o oleux blocs administrakifs o ossafure
metallirgue . (R+7). )

_l’Cdit/ce ast o trois fravees &qales ole ercms
- les /ongs-pans vont & Gom , vhe parkie dv _éomble T
@Sf . Svrimmontee par aoes /onferneaux gus .Servenf

a [ eclorraga

_dewx ponts roulonts oe St powur /2 montage af /e
dc’monlnja _circwlont olans /es deux Praveas ode Jdraita.

_ Cetta .Shructure Sera implonfee ans [a r€qion e
Selfrf, Jana. o/e moyarne .seismrecrfe’.

40-50"1

6.60m

s i

+

45.00m "}' 15.00 m s 45.00m

bl
3

15 m

45m

45m

N
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_ETUDE au Vent --

Loy ~.\ 65 el amrex€Ss

Vonlormerrenlt < /2 r{?/WC”/.ﬂ

rrovs efudierons /es ot ffererrtes actions S venf qut

ay/;s.saw‘ Swr rroltre e fice . Nous avons I canM i

_de forme ,orf_'fwa//?w o bose 7L/a./rqn]u/m’r'¢ Comme

/)7:://'7&#[ cr_ adessovSs .

i ﬁ\
>
S
*»
‘g
v
<« b: 45 >
(PN
-
-
& |
— a: 60 — ;
[anquedr ... = 60m g

Caractertstiques :

havteurfotale ... A= fa30rm

largedrs. . - b= g5 !.
Gente des versants = 207 (o= 14T )

x de U L implanfation L2 Lloyvrage Of /% N_}/"

de SelF. Zorwe Z . 2 Al fvcle - 10FEmr -




A

fa /are.ss/'aﬂ ,djﬁarﬁft?de e Lase
aa = ?00’:”/07‘" /Zaﬂﬂﬂ - Al /0?74)

A fression a(jaaw/?'m e _co/ed.
Oe = Gp. km. Ks ben. 8. B .

- Effel de masouvc K4
ks= 14 [Site wormal, Zore L) .

ey .o ,J’./.‘
- —tt— At [ A fessr
k”:: q#/?h? = -?,5-.#1‘/, = 4
H+ec

- Loef. Se redfuction tamont .comwiple e lx Arrwertsion
(Fig Rar2. rv Gs) .

e /o SurfFace frappei
2P = 6o
A = 10.50i < Fort —>

- YPoe /. a/j/r.cmw'q-/a B =4
P = Fo.1.7.10. QF3F [ = 511 Sam/tw?

J=- g #5.

2. YoeF. _de pf-¢5-.$/}:ff ¢ -

- ’ .
Ce : oOclroHs exfarrewsres
—tt — sttlerieures

C= Ce- Cc
Cc :

x R dﬁ,ﬂaf/..f e _FitrraifSIoNS .
h/@ = 19,30/€0 = o T72
= 0,227

I'/q = =
= 6/6 = 10,30/#5

As
Defersrrvvcylsarr 7”r a/)A/' Fue e F A
(@rf- 2,12 fipgRAS RB7 ~vVE&T)
Vewt mor-ma/ a‘/ojzafz face Se: X
S4 7o

—_— N — pf‘ —f ] —

Sa
S aq
RN

n

—_—— — —

A. A-Cflbﬂ-é' exterrewres - Ce

Q. Parors VerFrcoles
-Face av Vant : Ce=+08 V%
-pous /e Vet : Ce = -[/43%-98) = -9305
Pour /es 2 ,drreckons

4. Torfures rrryltiple, art: 3

w Vent mormal auvyx jc’nirafr:'cld ;
oz 49,3 , o= I35 =>

(L sa)




S

(Fig W& NV &5) —»  Du Vamb ... Ce =
.Sous /e VenF .... Ce =-0,32

Remarrgue : four /es Lortures iwlermediarres et (lovant
Ferwrar Jersomt (e coef. Ce damns /e /qu‘/'cs
Qér:}(e‘t.}‘ est /e ,coc.f. Pre—cia’m} re& odawrk
ofe 255 . Powr S prerviere forfure au
ek et Pour /e Sartrier Versonmf Sous Ja
vert fe .coefa Corre.spoue/- L o celeyr oL’
Lorfore CHigoe.

» \lewk paroffele aux gemaratrioes

o= O

=> Ce ;—a'?g
Fo= 085 /L ’

_=.Ce Aurles parors verfrcales =-

0, 30s

+9,3 -0,30s

U,<

ITI111

3

(111

-0
7 AL L1 1 1IL1>
4V
A | A 111 ]e
-0/305 E +0,§8
e
.0305 9,39 F-a,sar -9,
—
"
+0, 8 -gQ30¢%
At 1 1 [1 ) A )

ftv




« \/ernf /ﬂ,owaﬁ'cu/ﬁ:—e aui _9én£rafric¢s

x Vew/ parallele aux jéﬂ;roff‘l'c¢.$ .




8. /ﬂ( ctrons imferieures : '
4 Coloul .des .CoeF. —cle Permnrecbilrte

M = Sectow 2uverfe dans /o Paror
Seckorr Folale _ofe /z pIros

Fagode - AD ... &= 26,35 %

-

H
Facade DA ... x = 8§54

Fagode /. ¢ .... K& = -/{,IGZ
Facade (.o .... &4 = 7 £¢ £

Ow 2 dowe les & pParors partiellemef
ouvertes ( sr<mu< Is7). 4 :I

A

e cCas n’esf pzs vise por /(e m_;u/emmfs

NV G5, ow parf Sz rerrp/acer

P U7 RS fols Sefavorable . 4537
er presart 2L paro/s qur//'e/ﬁmw/'
o\verfas (oo \Vent e soisle verrt)
el 2 parors Fetirrecs ///4-” vert)

Cece rrous rahyg)vc @ Cludier /o5
&L cos v’ Sorvernt ... Sefon ~NES
/Anncxt §. PJ#?)

x1%cas: Fagade P AD x 2cas: Fag arvere D4

A 4 o VXY e Ib

: <SSy

-..-‘f.-) :?‘; 3sz

1
|

bl

r
! ]

132 X 1oz l26,33.7
|
1
1 |
1 MESY 1A

o« 3%cas- F'affqlc £ 44 Yol ems: Fdf.'Jc. 544 i

4
“i Zezz ! —=<s7 1Y
|

_—\£> |44,06&
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w Comstrechrons fermees : (A< SZ).

——

Sor Jas parolrs AR BC. CO £ DA

Tty Gppligue - _
Soif- 4ne Surpression
Cc= 0.6(18- 453V¥s) =40, 17
Sor} wre - cleprea sSron
Ce: -26(43Ve-87)=-2185

]

8
A
¥ Comshresclioms
-] 4
A 2
] A
(4 3
A 8
3 Vg

s Cowstructiorns
B c

¢ 0

ouvverfes Cow,oaﬂ‘aw/ wrre poros owverie
1. Paros ouverte au VenlF (sa 35 /
Parars B¢, co, DA _C-5 = +0,8

Paros/ AB: .Cc=-06(45% -23):-Qn

= ~08%

2. Paros ovvarte .ss /e velf , normaele
ov Vewt

Bc, €O, A). c=-(13%-28)=-0305
A8 . Ci= Qe({r-13%) = +Q&I7
3 _ Poros ouvarfe .55 la vent o f) av verf

Bc, o, 04 Li=-(43%-0,F)=-0305
AB: &'z 06[(48-43Y,)=+0 4IF

. ”
ouvertes _comportant 2parois oﬂoamsoqu

4. Porors auverltes morares au Ven
Swur AB, 8c, Co £ VA oI applipue
f-!af/f vire Sarpress/on ... Cc = & o LrF
St care depressian... & = -0, 183

2. PororsS ouvertfes ff au Vew/
Avr A8, Bc, cO ef 0A or oot
Soit e Swrp- Ce= + 0 4/IF
Sork wra depr. C T 0, 785
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»z/'Cas.

FAGCADE DA
|
I

330 Sy:26.55

! Ta. 26
]

—
\2153 o4é
1
| 1946
{ _0.292
: v
:L_—ZZJ.& D.4l3
: 1_a.z9u

To.a?
~5.183 YT
' 0. 417
| ros
- B.783 %
LO- g
l-a. Fo%
%306 0.%F
1. 0.595
l J-0.12i
a3 0. 219
[ }0.12s
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FACADE 1-11

U'<
- ;_g_
i

L
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FACADE -1

r—-'-'

-

-0.295

__,', -
t.o.saL
-10.183

0183 041

— w—
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Versatts _de J=ifures
A8 . €0 | DE- Tk o n

17- 0P |Pa-rs -LM | GH-MN
c, | -0280 |.0280 |-0230| -0.230

FACADE .
A. f. | +066 |+0.66 [.066|+0.66
au Vet |ce.cc| -09¢ | -0.94 | .0.94| -0.92
ce | —0280 |.0.280 |-0.280|_0.280

FACADE
au Ve | gyl -0.710 | -0.710 |.0.710| -0.710
te | -0 3 _0.22 |-0.165|.0.225

FAGADE
44| o |+075 |+045 |+045 | +015
au Vertt |\te-c| _Oas |-9.37 |.03/5|-0375
e | -022 | - 03 |-2225| 0765

FAGAD
#A [ o, | +0295 | +0.295 |+0.295|.,0295
au. Vet ce-c| 08515 | - 0595 |-062|-0.4¢
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W PAROIS ~

§ AD DA 144 1.4
4o, 4D Le + 0.8 _0305 |-0.305|_-0.305
Ci | _ 0187 | + 0.66 |+0483| +0.483
A _,_ﬁ_v_g Co_Ci| 0987 | _ 0.965 |- 0.788|_-0.788
Ao VY _» te |- 0305 | +0.8 |-0305-0.505

c + 04 _ 026 |-02 | o2
AL___Jd»p Ce-Ci| —0.735 | + 706 |-0105|_-0405
He 4 Ce |-0305 |_0.305)| +0.8 |_0.305
v | E t: | » 015 | 2015 |_-0491)| 4 0.489
4E___.:44 Ce-Ci| -0 455 | 0465 |+04994|- 0.1394

f— Ce |_0 305 | -0305|.0.305| + 0.8
i Eé ¢: |, 0295 | + 0295 |, 401 | -0207
41___144 Le-G| _peé - 06 |-0746|+1.00F
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ETUDE DE (A PANNE.

Eveolvaltrow odes c/fcz/_yu

/- Céorjcs puﬂvaﬁw/&f .
erfraxe oes panmes ....... ...
e e e .. 20 Al

Pords propre . . . . - . .
Pords e /o Covverfure .
 Elerrertts drvers . . . .. 15 dan/m*
C/a:: 204 42.45= 38 a(o»v/m!.
2. ,,Sur0407u _Climatigues
.. 9042 = 1084

[yege frormrale . . . . .. . .
.. . 54102 = 180 2%

fuzye extremre . .

- =

Vernt Sur les forfures
Vo = /Ce— C/).8c = -09x 511 =48 .dcn/rn’
_48. 42 = 576 San/nt.

= Vn:=
Uent rormal yn = -57,6 dan/mf.
Ve = 495 Vn = 101 dan/ml.

Uern/ exfrére
Oy efFfectve /e calcw/ e /= poawme Lefon [ Combinai-

Lo plus S favorabls .
4/5. Cp + 3Z; ~Na

—~Sonr
= 243 odan/ml

= 21{8 —_—) —
480 — ) —

C/o-f- Ne

P+ 3.V =
Soit fa Comrbinaisors ((cpopMNe) o Premdre.
pour le caleu/ .

P= 2148 San/ml.

/o Pents cs}) e o= 443 g
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?x = g cosu = 214 olan/m/ .

*f),-.' -?.-S/ﬂd: 43 —s)—

/lﬂxma:r =9, !7; = 2/4. 678 = 963 odan.m
2 -
Yy max = g, &g = 194 Sanm
Tmax = 9Ky = ©92 dan.
Tymax = Gy £y =

Dimerisionmerrent oe [(a panne .

= /gx/u?x.“‘ -+ /Zj/u&ou- & Ve {.—_— u/x/w] .
qu‘:c)}/“z//* fﬂy/”y//% . Sort f:‘,

Wenee 3 96 Fem® , Nous chorsissons wn L£PE 169
[ Wx = 109 em3)

p= 45,8 +42.45 = 33,8 onn/m/.

2 = 2038 plan/m?

Gy = 209,F — 11—

«?y = 4/, g —y)—
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943,7 oan. m /x
188, 6 — +1— Tj

k&
i n
*
W
~ N
NS
[T

?_,...’/2 = 629 den
-?y.l/z: 726 —n-

nn

x Verifreatirons

. Verification o /o res/stance .

C= /‘6.}&/«4’: + //‘7/.»] = 1995,/2 < Ve /Vir/'f’}'ci)
L. Verifrcation v crsaillemantF
Zxx = 7} -S"/J".zes

avec SY: 2(b-22)e(b-0a, tq
Z 4 q.)
Cyy=z 7x. 5"/ 7. 20

S”= er9 em?

= Cxx = 15,45 dan/em® ¢ be/454
z]j = 896 —)— < —»— )
; , ) [ Vérsfiees
3. Verrfication & /a ri_?/df'/c' .

ﬁ/c‘cﬂe Qo/missible - F= l/,tdo-: T em

On oFfFectve Qe _Calev! e /a Fleche Sans Ponsterer
/as cdaryas ¢ Auidan/t (o r7/cm¢fr/o/v‘oo Py w'jvwr

7= Cp+ o = 1448 aan/ml
Ix = Glcosa = 739 —_—ry—
9y = §LSind = 278 — ))—

e = 59 0/385 2 '= 427 cm <F (vérifiee)
’c.'f = 5?}1733451} g 3,27 em 7?

f y > f , ,on Ooit mettra Jes /iernes xfrn Se

Siminver /o /angultﬂ-’ e f/‘m&gmcm‘-,
elles sont Aisposeds & rmi-Fraves

)[_y.-. goo52.9y.(lh)* Q_LLLU-LU-LL
£.1,

.—M#—u B

= 0,08/em < F = 4,5 cm (Véirifide)
4. Verification owv Seversemant

L panne est maintenve [(oferalement o /o
membrura Supéri€ure por /as Fraxocklions
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-Des COUVC"/'U"-&S/ ¢m/o;¢44n/ fouv/f .p/-l.})/dttfnlnf /abtaral
e celle membrwre , Ffanols Fue /23 e fFfFforts oe Souv/ave-
e s lnt Aus D vent enfrarnant pratiguarrant dans
fouvs les cos oSes eFForts ofe Compression dans /=
membrure nferiavrg oles FPannas ( Fléxron “a lo Ponne)
il arn rasu/lfe ce Fulor appelle /e Aénomana e dever-
- Sement.

x vVarification Preliminaire
A- 3,6.€/6 = 35 300/82 = 128
— K= 2,785 ( Tab.t P.2u Cr166)
97z Cpp Ve = 3358 - 4of= - 67,2 dan/m/

2= 9" Afpw, = €71.6740° /5.409 = 277 ¢ damn
i wl
ky bp = F72,6<0be ( vaerifiea )

Pas rtls'?ue g AevagrSaemeant .

/es /iernaes a9/sSenf Comme Jes oppuis Jom

/a plon oas Versants , ellas Foivent reprandire /es raactieq

d’appuis , @n outra Ces fliarnes olsrvent S‘epposar cussd o

/o rafa/faq o /a panne. In a un gncasfrement oda la Couvie

- rtura Sur (o panne ,oe plus [a covvearfuvra r’est pes frqji/c
In doImel 9v'z'/r::ya'pos rotatien oe /a Panne .

- Llalevl Sles [iernes i

? = Z?,E dan 5 "

Y Monax = 3.1/

1,259 J FLLILLLILILLLY

4,25 27,8.3 = 404,15 Jan ‘——L_"Q—/f'__'

c= F/Ar < Fe = Arp F/fe H—L—LJ'—*‘
Ar> 494 25/2000 = 3243 <n" *
hous chaisissons oes ronds P10

Ry

(I

e . . . ;i Fartage
||

/Qﬁfcfle
1 |

Portigue I - Lrarna J
|
|

i
L /es liernas dorvear
e/re b/oguass ov
-«— Jm »* Im dreif dolas oppuis.

e

-—te—t——
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_Cominte [es lrernes .Sont necessarres ofin de sliminuer la
longueutr e Flambemenl et Fj _Soif inferieure o £, De plus
Ay Frminee Car [a panne &S -Sur trois appuis dans
/e sens ww , Ddans Ce cas ©n effectve e calew/ ae la panne
avec (rn /or.a/'/'/e‘ moins tmportant,  Soit {/IPE 140 -

= 42,9+72.175 = 36,9 dan/ml
= 203 dan/m/
\?x = "?9 —_—y)
= 40 —_— ) T —

Mo = =X (73 = J95,8 dan.m
//6_7’:: ?y.lj/l = 45 oSlorr. m /('-‘-'3"')

Q- lfr = $9* daun
-9".('/2 = 60 —n_

<
imnn

Ver/Freartrons

—ala resisfance :
7= zfﬂx/wx +/gy/u/7 = 1524,3 danfem® < Te

- ou cisarllement :
Garx = Ty..sy’yryy-ch = % d dan/em* &< Ua/1,5¢
Cyy = Tx. 57 /Tux-2ea = SI,9 dan/cm’ < Ge[1,54

avee S$Y'- 2(b_-120)es (b-a 4 27u) = Fem?
S™2 q¢,2 em? g

- o la r/gz’a’ffr' :

Q= Cpyp No = 133,97 dan/m/
2 = 136 don/m/
9? L z; _—y —

Frz= §9..L%/30¢.62n = 2,02 em < F =3 em.

1“»{ = 0,005’1717 [‘75-1'7 = O, 75 <m (f: ,’5‘._,,., .

conc/vsron : Nows prenons .Cormme panne
wp S ITPE AL0”
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_=Pon7 Roulan7 =-

Cn o olewux (02) porfs rovlants _dentigues dont (a
C'apac//c’ lovanfFe est ole -cring (05) Fonrnes ; s circulenf
indepaenclammant Sur devux chemins e rouvlement

!
|
B
+
!

o orac/-e'nk/:‘?uas Su pont roulent . (0F fornes)
Rmax = F710 don Hez 640 oan
R min = 1230 dan He = 540 oon
Ly fleche aroinissible est: f = Mf7s0

T Coalew/ ofe /a pau/ra ole roufement

Sch ema .Statigue ofe /o poufre ole rov/ement

- Deferminabion o'es @fForfs max . Ama ‘@ R mex
A l'aide v fhéoreme oe Barre |
nous odtleérminons /o pPosiflen  g— i a

odes céqr.g-s ddonnant /es

efforfs max (/”ma:, Tfmu) — 3 Jt Iz -

7. NComant FlechisSont max - Nmax I

R= RasRg = 3710+37/0 .

s z 7420 ocan
/‘ =0 -
R‘:uﬂ(l&-—%}/! 'TM :
Ry=.7420 (Goofy - 287/3) /600 ~ EL + 3 -
= » 2823 S
Rg = 7u20 (2004 .ltr/q)/tao = 4597 an

NMomax = Ra(d)y-er0) = 644350 dom.cm
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2. 2FForF Franchoant max e
Rma Rmax
EM /g = O
Ra TR,
Ra< Rmax(20-¢)/4 . L:-6m. ",
= 5645 oan

Tmax = RA= 5645 oon .

Preoimensionnement oe /a pavfre e rev/ement

Fr+fa = fmax[(!f'—la')-a+f3££-46')-{] <'Ff

| Tgser. )
Z > Rmax ((34-2aYa + (345 26Y5] [48 € F

a= 228,25 cm E= 2,/. /0%
6 = 4, F5 — F = dfpso-0Fem
£ - Goo,90 Rmax = F7/9 2an

= Z> 73257482 cm*®.
_on _chorsst n HEA 280 ..

7s, = /’ymax /u/x = 632 dam/cw‘ < e Vverifree
&s, = rmax.S"‘/.Z',g. Lo =

dv rai? : 32 Adan/m €

ngr: G-la/f =
7 max = G.-’/z = 329 don-

Vp = Mmax/w-c = 4832 daag/cm® < Fe.
&p = T'max.syf... g = 46,52 daafcm* < (e/7,5¢ .

— ) —

; ot Aaryes ﬁar;jan/a/c $
"
1. céargqs Aransversa/es Ll 2

A axcentriciie ofa Rmax = Mmoment Je
torsion #Be . we

= 287 < Fe/4,59 Var/fiee

Powr uvne c/‘a'—j'! Coﬂcef"z’wé ’_g,',Cuezl ‘_—a_—l‘e.“ E"’azé —
g wune Joistfance € oa ['.a/:vpa/ . - a
( CAr66. P 166) .
F= gllc(3- ¢c'/£'}/¢re'z . - £ T
List w Frola Frz= Rmaxldla(3-ea/8)/ss€er
Fa: Rmax P'b (3. 48/t /es&r

Sax : 556 cm?

irr= ‘{3"70 w"
Wi = 1040 em? |;

Po,ds prapra P= 76,4 aan[m¥ A
= G6G=7%%4¢+32-= -/UJ}nﬂda'fyS

1g,gRmar

He

4: l?m
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//'6‘5.: Rmax.0 +HMHp.C
= 3770.1,5 +649.6,5 = 97285 don.em

HE = He + W/h = 640+ 9725/27 = 4000 San.

/Iz’ma’x = //é’. A= 4000 .27 2F000 day.cm
Tmox = Hi(2€.e)/8 = 200 (?.690- 237}/;“ = 1522 Idoan

ﬂ:ﬂ/}nenmbnne/nen/ da /o pouvtre da freinarge .
_la /aaa/re pPrend appul Swr 0% /Dafeauz' Suvecessiks

Pords propre : Zq daw/me
—))— A2 Ja moitie de /a passare/fzz : 400 Jan [mE.

92 = 420 dan/ml
./%'mpx.-.- .?l'/? = 580 on.crm

« Préeclimensionnement de /o pouvfre e Frﬂ'oaﬁe a /a Fleche
£ 5.9.!9/.??4‘5]. {i-—‘ !/Joa
e L = 5‘91"’/3?4.5./:.
o T2 482 cmt
_on -choisit wn UAP 4SO [ Ix= 797 em*)

50)!_L 50 cem i 5 em
- - | ] l
[ ] 16a [ ]!
1 \ B Iem.a
‘ L ka=qgg E
Tk
IGJ’ | x & . 2
I : L_t_s_@j_
>
- Xe: 40 (Fem | ] |
- 20% | l |
- X1= I Sem o
- z_'._w 20,5 on —
X, = 2,05 cm 4, = 2.2,‘7an"
%, = 34,5 em Ay = 60 cm?
x; = 70,5¢m Ay = 28.4.3 + 98 12 = 46 em®

Xé = (:c,.4.+xzdz+1343)/4.+/‘z+4; = 49,19 em
I, = A (Xe-24)? = 333447 co® Z3= Ay (x-%e)
L; = Az /’*’4*21/? = 4530, MW cm¥ / = 42260 <m?
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Sz Tegs L, = 93,3+ 333147
Yy 1. 60%°4+ 2530, 97

Jo = Jeyve Ty =
Ty = Jry p Iy - 43354442260

7y
Wj: Zy/.x.'c =

Uerib. ov cr'saillament pour la poutre de frc/ndje Aovs

1

.7;+72+.Z, = 441550 cm*“
2776 cm?

(' effort fronsversal HP = Tmax
Tmax. 577/ €I, = 21,36 danfem® < fz [4,5¢6

ZPF = A
avec 5% - 28,4. (40,19-2,05) + lroq -4,5) /2,
Vs, = /&'mz/«#y = Z?mw/z;;a = 9,73 dan[em® < e
652:’ 7-.5""'/25. Jy = 4’-{,45‘0/1.1»/”"{ FZ/./, 54
Avec SV = 2.4 3.32,37)

Songrtudinale

(ﬁ}iarjz Aargonfak
J‘/g — 5-40 .o/af;
= 42,25 Slan em?
confrainte ole compr.Simple)

Cs, = He fAcrAsEs =
s; = O [ car 7s, 25f wne
fan/razb/a.g Aacon olaires aAves owvx 06'47;5 /ocalisees .
P
o= 5mm alek
g= 13 —_ = ys= - rail
&, = 65‘__1\(\.— — - — o .
&
CI T T 7117
% z .
o £a
e =y ¥
Z = a+2(er+e5)=296mn
7y = '//: P/ 2. €q P=3p Rmawx = 5565 dan
Y- cal./- Za fa/fﬁuz = 445
C.TI.C.M)

( Recommandation

Ty = 395 den/cm?®
79 evn/ cre?

ay - 0!24~ rj —

Ver/Freatrons :
7. véri¥ o la restsfance
2. Uy O +3/2(M- G+ Gy +65,) = 7252,2 Fagfem® < (o
vvec Y, : coef. ole .choc =11
coefF. djnamf?un =42

v

localisee .

Ver:'f. ole /o pressins
Gy = 3985 olan/cmnt

< Ce.
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versF. ow .C/;Sdl//dmd”/' . 4/3. Y. Zp 4-3/2.(L, Z'J/ + 65,4— G,,) < ’i/.{‘y¢
= Go3 danfcmt & le/4,5G
Coplrarntas multiplas: ”
7= (f‘.;i-f T;...G“Vy.f-izz) *
T = Gy Gp + V2.5, + G+ Ty = §07 an/emt
ry = 395 oar/<m?*
T = Y9.Zp+Yr biyy Gy + Ts; = 390 DHan [em)-

7= (’0714— 3145"1— 829 395 + 3.-"7)1} Y2

T= 973 /27/40/6—/‘771 < -/‘,2 ft l/é‘r';-ﬁ.

Verif. oe /o Fleche Aor:'gan/a/e .

_ Déterminatior ofe NCmax pelon (2 Héoreme ale Barre .

F= wp [(34 4o s /322 aé’/§//4ffr
- G2cm < F /f- j/},aoa:agcm/

x UeriF. o vorlement
_ Condifron ok nen volament oz ['ome .

e 2 £ atons i (r/,)z+ z? sa,a/.s-/mpa.ea/éﬂ)"
= y S 2 dar [ pm

zZ- 6,03 —p—mo 3¢, 33  4LSo7F
ras risguve ofle vorlement / /es ra/orssevrs _SonkF
Jrwdiles moss I/ asb raecommonas o Mellre Fes
o, ks g urs oy SArorkF o=y a/a?uf.f et o/es -Chorges
on odopferag Aas rovisgrgurs o Vappusi Tren Aroved
Arstant e 1,8 m

Elruale Aes rovialrssevrs :
o Voppur : ba= 24Fma
/arﬁd‘&lf oxs rol oIS rs h,
br 5 hajloypuo = 48,5 mm
Sost br = 435 mm
er = Zorrm 8- 180 >
8r= 20o00mm
Conolrtion e rnoa gcravsement
7/@ . Br < 4,50
T= 4/ B TP 431 Tsy = T10 797

PR PPy

r/@ Br= 95 < 4S5.0e.
65 oetoptera /@5 mEIMRS rovol/SS@UFS 2n Aroyvee
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verf. odes _coraons ae . Sovduraes
Sotl = @mm s Ak = 5, emm
_On o es coroons /oteravs , 07 oloré Verifier
T/ ts du. 2 H < Pz .
533 < Fla avec S = 49,4 e

.

Versrf. ole /' _contrarnte . crifbrigu a

Ve, = &/ (4;4¢s/bo) ;.__ﬂg_,
A- lag e

% =

es - 4 3 em. I ] J 1‘1
Ger = 752,/ < Gz . ‘ll

rardrsseve

e

4,5 m . 7,5 12 ) 45 ™ 4.5 m .

*

A raralirssevr
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= ETUDE DU PLANCHER =-

[ administratiF)

Lo batiment administratif se frouve a [ inferievr de la
holle , C'est un (R+1) avec plancher mixte .

L' entraxe daes Povtras........ a&m
— ) ——  —n— Poutrelles (selivas) .. ... . AIm
T - T T - <€ T
I i 1’ Y f
A )
Y
X
| AL |
P p B - S P 3
4...-5-” —
< o m e +5m s

Evalvation oes cﬁarjas.
4. Marjas /oerrnanenfas.

Corre/oge 2Em) 2000. 0,0% ... .... 40
Sable ¢3cm) JB00.803 ....... 54 E
Datle en baton (Fem) 2500.008... ... 200 .
Ossature metalguve (TN@2) . . .- - - 20 ,,
Fawx plafend Placoplafre..- .. -. ... 28
Mortiar o/e posae (2cm) -~ - - - - 40 s
C/oz‘Sans.......-........?’5//

457 dan/

L. Surchargas d”ex,o/oi/'afzén
_Salles er buorecgusx P= 500dm/m

Prd’ab'ﬂrcn:fbnmmcnf ola fla Seliva.
Poicls propre e /o Selive = 20 dawn/mm/

Co:Svr /a s e/ive 45%. 4 + 20 = 477 ddv/m(

fa Sollve est encaskree & Se3 e ¢ ex/rcmifé.s/tllz
Fravorfle en Flexion Stmyle .

ﬂ?: 4/3.Cf7 -+ 3/4 p = 1386 odan/rm{
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’ . < -
Premanstennement = /o [leche

9= CotP=477+ S00 = F77 San/m/ .
Powrtrea brencastrez - Jo» Fleche asF f=’3-?f("/374€.[
la Pleche ovo/rm ss/ble £= é/.aoa = §90/300 = 1,67 cm

fcf = T % 21/ G74cF.

Z > &53 cm?
Or chorsit «wn TLPE 180

UZrs Foca Frorns .

d. VErsf. o fa res;sfance

Co = @SF +/87 = LZ7S, Fan/m/
g = 4/5‘Cf7"‘7{z' P = /382, ¢ oarn >/
M max = 7.,(‘//.2, = 2884,/7F aan. v
G: max/u.?x = 197-‘3;5 < Ue
Z. Vc’rz'f. a Y cisarlfaman/t.
7‘_-,.—. -7!/2 = 346/ dan

z-/ # 7'7-5"/_[,.

( vVerifiee)

a = 23 danfem® < b /1,5¢
( vérs fie)
3. Verif a/a r/_'?/'a//'/‘é .
g’ = cprp-= 278, 8 a’oﬂ/m/-
F= -7.’1”/3’(52' 9,8 Fem < /E:

2. Uerih @y deverser ent.

i

las oeux -Senmalles Seont Solialarisaas

Par les covches ComskhFuant /e Plancher.

Ny a pas r7soue oe Seversement.
Vi 7




L ) -
py 4 - >
) : . _AN. dv baten . ko . . & Is__
%, A I Tl :
= TN/ |
Fe, dor % _.
_— AN fasectizal b | Q[T B Ze . '
mixte | . | ) . ) o
AN T profile
Go/n i: |
6: 4-/3 +db .
8= bho Una daeux cas possibles gur pevvent Se
ABo - 8+nA Presaenter powr /o v aterminafion oe /o
Zé = % 663 Position da L7 axe nNevFre de /o parfia

Corn/a.osf')‘¢ 7

1. S/ &/n/f < 2(A- Iu}/ﬁ.. l'axe newvfre paosse au
daessous eda la Sactron oS

Saton Sau/ (dﬂ//a-)
-ty I = /)o/2 ¢+ do.n A

B0

2_ S/ ﬁ/nA > 2 (A- Jo}//,, [ ’axe navire passe
dans /o dalle .
— X = ZA/J-J- ]/-/+266/M

/{/Jplf'c.a'/l'ofr ﬂamrén'7ua :

ho= Bem

hp = 18 cm (ZPE 182)

havifeur des nervuoras 4 em
alo = /7.'/2 o+ & 4 /)P/z = 77 em
6 = ‘.’/2 -+ o - 27 cm

6: fﬂr?dur oge /o dalle collzboranfe.

&"/,z l': entraxe oes Solives
b = mun E/10 . Portea de /= Solive
3/4 o /o aistance entre /a Sectron
SO Ctm Considldraa o (appur /e pPlus Freck
H= mrn /Sﬂcm

I5em _5 b=50cm

/aryczur meyenne e /a nervvre ov beten (ranformis)
...... 2 wwm

Jes nervures dv platelone Sonk Orienfecs /oara//a‘/aman
qux portesses peovr b= 50 wm.




30

B[nA = 4,146 / = B/nA < 2(h-hs)/hes .
2 (h-hs)/be = 3,25 (AN tombe av dessous e
(oo Salle .

X = ‘/2,88(.0?

o(cs Construvctions /mixtaes (Acrar - baten) sSonf yelnc'rd/am!'
tmﬂ/o,’ci.‘ /ors?uc. les /Joy/ro/'_tans des planchers
mé/-a///'?ocs .Sup,oarf'enf‘ as daxlflfas ern B.A.
Tl e s foa/f'.sf¢0.sa‘6/¢ A ’assvrer guve [as a/emants en
acrers ef en Bakorn Lravai/lant Sofidarremenf af -
Pulavcun jﬁ‘ssamen;‘- n'ast possibla av droit de Jewr
ancz‘f;on . PE oy
2 Ftronsmiss/orn des forces o/ /rssamaent e /o ;.
Powtbrallea vaers /e bateon =Sa Farlt par o/as Conneclau
Ces erniers odoivanft AsSsSuraer unre soliclarife avsss
effricace gua possible enfre /& Soliva aFf /e &.A
En oufre , Ces conneclaurs Jdo/vent S’‘opposer au
Soulevermaent e fa dalle e/~ Swrtout re’s:is-l-er' =
Son ﬂ/;'.s.sa'm enrn /.
(omme /[ existe wn ren formis , 1/ asF rnecesSsaire
de S’epposar e alerment & vna oA ssolrdarisabion v
botor ou renformes da celus ole la olalle en i/ Sant
des Caooccfau:"s osse ¥ Aauts pour g« ‘v/s soient correc’
_ Famant orncres oans la dalle .

On o’z'.i/z:oyua plusiavrs {y/ocs de comnectevrs pacmi

lc.s?uc/s on T — Gotf/"an @ /§/¢ cy/x’na’r‘f' ve de C¢,nv'¢v'/'¢"‘ '
G- £2.4. a7y

(of: dramafre Auv Gouvyor)

— Corniere oont : @@= 40(£+ﬁ)- oy

(: @paissevr da laife) |’

é‘.s/aac¢ma.n4‘ oes Conneclteurs //4:-/: 232 CI‘/CH)

En avecun cas, ('espacemaent e conneeleurs ne
Pect dc'/)av.ssqr 99 fors l"tz,oai.sscur oe la dalla .

L'c g 40. 60 i 60 cm

. So12nt Sas Gov)ons I HFate c J/z'na’/v'qac a whirlisen
Q= 42.0. \/.l.f;," ( cTicroprt J.¢4.22)
- [em]
- R _/_'.g’o;-/]
7 270 dancrm’
calte re/atien n’est valable gue - Sr':
4 < < X,2cm , A> £
o ¢E < & b s, 2 £ B A4S
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B 4._L..

o= 7,6 cm btr_-l A
;A= 1,2Cm

h= 6cm o h
% =2 wn

Q= ¢22.4,6. Vi .

= /397 dan i _
Jl Semella
Avction ofe (’efForf Franchant (7)

Cricrr. arf 2.21)
L efFork franchont

prevegque  un @ florf oa prrssement
([ Felle - Soliva) por wniée de [orguavr

7, = 7.-57.2' x > Ao
5"' ‘ . ’
= do.n 48/43, /ganea/ ,S/cﬂyue/o AN Sune

Park’e ole lo Secrhiorn mixlte S,rtvae
O COte ofe s> figne e contach

(A er - Be&fon)
Zo = Iz +nlq +5% oo /ganea/ o rnerfre e /a Sseckon
Aam:yenclls cé/q‘ AN e /o
Sectron mixfe .
Ly =

6@ /3 4 6v’/3 » ([ e’/ra + 4.8. ve')

oment of’inerfie e /o Sacten

A beton f compris [e reaformis
Za %dman/‘ Finartre v /:r{:/'ffc'.

— — ’ —
Iy = 50.75¢/3 » 50 4 3%/3 »8.4)i2 +3.4.4¢2
= P33 cm~
8 = 232 cm?
Be = 792/ emn?
Za =

/317 em?*¥

S"= /7./5.239. 432/71/ = 3328,5S cmn’
Zo = 85674 cm*

I, = 78*/Z avec 7= 9.1/2,4

P= (6+42P)b = 5279 dan /) m/
L effort cle /issement : T = 42,8/ an [m/
Soil- un Espacerient Ye 25cm enfre /es Fovjeors
€= 25 cm. |

(' efForf powr wn Govfor ast e 42,8/ .25 : 19790an |

Donc

< Q
ras oe j/z'sJer?¢n/ entre (o dalle et /o Soive
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sVerification auv cisarl/lement
( ame c/e /a so/ive) IPE/BO
(.?.': (G * 7,2 P) A
= (457 +402.500){ = {057 o/on/m/
Imax = .?.l/,z = 2643 Jdan _
la controinfe /anj:ﬂ/‘/d.//c €79 enoire e pPar 7 est

o gma'z = Tmax. S A:/J.,.e../:
Aa = 146.- 957 = 77¢ cm® .
on oispose e 2 5gq/c:m2 Hle
— Ae = Aa - 24a = 5;'?4409'

Cmax = QU a’an/cm 2 « Q/I,é'd . (V&rr' -Ff'¢:z/
” l/ﬂ’ll‘l'fr'ca/t'ﬁ/)s oes Confrarntes dans /o Seckan mixte
1. Lonbrainite dans /e beton

0% - /6.:::/1, M: moment o’ encasfrement
A - q-l'/rz = 2202 dJan.m
X = /72,88¢cm
Ch = 2202. 10" (238 /85(74 = 33,/ <30 (¢e=135)

2. Cornfrainte oans /a Semella Suparievre
ode /a Solr've.
Ca = D.M(x-—-/uj/.l'a = 344’.0/:0:'(;/“'&
(verifrae)

3_ Contrainte dans /o Semelle /'nfd"‘/'l‘-’f'ﬂ
ode (fa So/live .
Va = 7./~ (6#-?-’)/1'0 = ‘GOdan/m' )
<3 Fe ( varified
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ETUDE D PANNEAU De DALLE .

{y =5 M
!r = oI
1] = &m
4 yrad > = Ao Aalle Frovaiflle dans /e

.Sens £x .

= 457 +72.500
= H057 dan/m/

jg_z = ‘Zv ,!x!/f = ‘/33_,/3 adar.m

D = Cp+72.5

Frovee e rrve :

e = 095 132,413 = 125§ dan.m

Fravee /niermediairae:
Note = O, 7S. 432,43 = 991 San.m
Sfoax = O,5. 732,13 = 66,1 dan.m

hr=8em = P« htfto0 = 8/nm

/Cm-r-av'//aje 3
Fravee : A’_.:. Jd,/;ra = 4,024 em* (§= iy,.s)
476 = 1,13 im?*

/60/04' 5 /4. = /%lx/j.f' = 0854 cmt
,Sorenf Q76 .
Appui e rive:
Noowx = g15. Mo = Atj‘lz/j,ﬁ. = 0,16 em™
276 (o0,5¢ en*/ml)
Panneac. intfermedssrre

A= Mo f2.62 = 081 con* (476 = 473 em?)
’ 7

Affv/: 276
~Sens 7 a P. rrve /4_1 = Jx/‘ = 0,26 276
infFar 4;,/4 = 0,20 276
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_Condrition oa non Ffﬂ?//f/d.’ _
4:/5/! = (Z-f)/z‘ 0,69. ﬂ/fan = 0,52 cm‘/m/

4.7., = ‘f,'{., ent > Amff! = 0,52 Cm!/ﬂ?/

Ax; "{;/3 om?
Verif. o T 7=g9.d/3 = 528 an B
= 7 by = 421 don/em* < 1,450
— pas oarmatfures Fransversales
VerrF. o fa Frssurafion A, = 45.10%
n = 16 7

dj[ = /(/3; = A/zéd = -(,/3/2.2. too = 2,8.10
i - 4. 70°% 76, z,gm"/fa.z,r.fa'ﬂ-i = 4307 dan / e’

7 = 2,4 (k 9. f'z/d)f/z__. 2,4.[4,5. /o‘.-r,c.;,-i/s)

Va - /77//7/2/;. Gen = 2800 dan/m’.
max (1,0 )

2 = 36 1;4__@_"
Wl-
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= ETUDE S/SMIQUE —_

Fete cltude va élrea Farte Conformement =4 /o regle-

-mer fafion parasismi9ue Algerrenna en Vigqueur (R7Ag)
Dans ce chopifre nous ~feferminons Jes fihces o
vonlt Qg/ir Swvr /o Strocfure lors o’wrn Sersme
Notre eolifrce st cam/Jo.ic‘ ogd’une halle a2t o 'uvn bloc
aolministraltif independant o ('inferiear Jece: meme
Jar)jar. ANous Efuli@rons .Separerment /es oleuvx
ASAlocs .

I

45 m

v 15 m P 45 m

“«—— 60

Z. Efcvale ..SI'..sm/'?ue e la balle
- Portigue o Frois fraveas éya/as avec des /anferneaux

Qur L Sgrmonltenf wne /adr//e A coméle .

(" lenterneas M B =
i “eim = -t TN e i..

- 6om

§

I15m

A

F 3
N
3
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st Action 5/‘sm1'7u¢
- Formule .S/spm1'gue minimum [ Formule de pase)
Tgufc Ssfructure Sero Congeua &f batrie pour N pas
Ctre ofetruife par las Forces Sismiquaes Aorizontaly
fofa/es adgissant rnon Simulfamamanft suvivent /es
oaxes princpavx oa (’aoifree , Conformaement a

la formule -
V =A8)W

A: Coefficiant o ‘accaleratron des Tones iui a’c}uod
du Qrovpa d’USaje ode /o SFri€fure el ofe /aJonl
S/smi/iguve .

Nolre halle estk o wsase /ndusteiel/
— Groupe 2 (RPAEI)
Zone Sismigue . (SetiF). RPAFI annexe

J: Facteuvr d’am,a/f'fr'cn//bn djnamr'.?ua moyern
74 do’,oana/ e /o natvre v So/ @F ofGs armensions

ode fa Strecture .
Caleul oa lo péricole : [ = 0.0/ VL
H: bovltevr v batiment (H= 40.30m)
L : dimensSion ou bat. dans /o sens e (‘action .s:.'smi’or
- Sans fongitudinal: L: éom > 7= o, ff96s
- Sens Fransversol: [z $5m — T = 90,7382 S
On a un sol/ Ferme (Fig.@ RPAZI)
-Sens /onf. 0= 2
— Sens Frans. O =2
8 : fac/eur de Compa:-/cman/- e /oo Shructure.
i/ dépend v Fype e fo Structure @f da /e nafure
e Sas contreventements. Nofre eaifice esf a

PRortigque aufostable
B= 025 (7ab.2 P35 RPA &)

Q: Facteur de gualite .
Le facteur ge’ gualité oy systeme ole contreventement
d'vne Skhructurae est Foncltion e (’Aype/‘-_‘/a//'«://Q,
et de /a Surabondonce v .Sy.s/imc, oe Ses .Sjmir/ﬂis
Cr Plevr B e So regulorite an @/ewolrion af e /o

valite duv Conbrole pandanf /e Construckron.
/o valewr esf ofeferminae par (o formw/e
0 = 1+ 2/"7
F=s

Po . /lo penalile gur dc'pcod ode /observaltion ou 7en
v erifere oe valite . (as criheres ainsr
que /les valeurs ole Py Correspondant sonft
donrnaes Par /@ Foblecw 3 RPA §/. P3I
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/. Conditions mini ces Friles Porfeusas (non obsarvee) R=0,7
2- Swrabondwance en Plan (non obsaervee) KL= 47

3 -Sjmé/r'f'e en ~lan (.oéservee') /?; = 0

& . Reqgularitd en elevalrior (cdservea) F = 0O

5. Controle e /o qua/z‘ﬁe' oles maleriovx {a&sch¢3)&—=aJ
6. Crontrole e /a 7:/0///{ @ /e Conshruckion —i1~ Pg:zo

é
’2_’)0 :0,2.—;— Q: /40,2:/,2,

# za(c.u( S PLorcts Ftotal e /o Structura : W

/. Pofs e /o SlFruclture /Jn‘ncf/aalc

TN 4O - /2.60.(65.6) .- ..... .. .. ..2%080
Pannes : 153.60.36 ... .o oo ... .. 34128
Traverses (#&A é50) /¢0./t. 45 . -. . . .... 69300
Potaoux /7 Syo. 8400 . - . . . .... 49280
Polelets ( #€4220) Sas/2.0.......... 6666

{rsses ( ZPE 200) 28,4 (2.60.37453)..... 11088
6ara/4_7e ( TN 20) 12(%.60.2+4(4s5.9-7.6.5).... 13320
Mo gonnars/e ( yoodon/m*) 60.7. 4oo .......24000

Porcls Sa fo shructure principale : Ws = R235862dan

Poids ravenant o un Porfrgua Wsp= Ws /il

-

= 2/442dan
2_ Posrols dles Froers /anferneauvx
» Poids o2 lanterneay.

TNgo [(12.4,3.48) X .. .. .. .. /498
Pannas /5,8.48.¢4 .. . . . .. 308q
Traverses (1resso) 15,8.2.9 .. . .. 284, 5
Piads <droits (Ip&leo) /5,8.98. 9.2... 22¥%,5
V/:‘ragq (20 darn/m?, o/=f2m) .. . 1536

W, = 66304(#
Porols =olas 3 /lonfernequx

Wi,= 3.6630= 17890,
Pols Ow lanit raevenasnt o ? Porkigua

Wie = 19¢90/9 = 22/01/11
Poidls folal/ revenarnt z oz portigue

Wp = Wisp + Wep = 2/442+ 2210 = 23652

-

 VoreS da rouwlements . On o deyx ponts roufants
crrcwlant Suvr deyx vores oifferentes .

_ Ppoutre de rovlement (HEALBO)srails. lofy 92.2= 06
_ Pont + chariel : 2 [Rmax + Rmin)- N 2(1230+37/0)-Sow?
= £880 odan
\ - Poulre ale f»ex’najz UAPL 750 + Pnssercllt.-ﬁi;?.;l-‘,l)./:.z

5834 oAan
- .JurcA.aryz ; 5000 oovn .




38

Porols revenant o «n Porfigue .

Wip = (9106 + 4280+ 5434) /8 = 2428 San
/0' .SUrc.barjl revenant au o/-h'?ac &t :

Wg = 242%.2 + 10000 = /14856 (2 ponits mu,.’m/:ﬂ
nive ou fonf rouvlioant:

W= Wps Wh, = 23652 +/4556 = 38504 oo

V = A8)QW = 04s.025.2. 1,2 .38508 = 3466 oan
Distrrbution des forces laterales (art 3.33 RPAZI)
V= fe+ TFC 7< 2,7s = Fe=o2 = V= 2IF

la Parltia restante ofe (’'efFfort Aorl_"'anfa/ fota/ v esF
s stribuvae Sur /o bagutevr o/e /fa Sfruvclure _Swivankt
la fForme/e : Firc = VIWWg. Ay /iW&ﬁ(

Niveauv Fraverse £z VWb [ (W, hs Wehsg)

= 3466.23652.8/ (21652.83+/4356.4¢)
Fi= 2227 Aan

niveov Pont rouv/anf, Fz= VW Az /(MA,-;W,A;)
= 7151 dar .
—
2227

e — _ﬁ
576 7757 576
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ABloc ovlminss Fronki £
Evo/uation oes ,c,{.ar?a.s 5

niveoy: 7 Troverse (sabliere) IPE 160: /5,8 /0.6 ... e %
Pof/s prepre pofeaw HER. 260 £5,2.8.3,5.../90%

Pl Fons ¢ E/ﬂn‘jmz'f'c’ ( Suspandu) 22.15. ... /o0
Cowverfure ofes porois (panrneaux) 30.38./5.2...3¢

8078 ok

-Surc/;arye (oo a’an/m')
' f00. 15. 6 = Fooo o/=2n.

¥ W = Pots Lolal ode /o strvcture + L5L Schges //xxp.J

w, = Xo7%8 + Ya Qoo = HFOF28 Har

£4.2602): 682.43 - 16368 olapn

mvveaou 2 . P's Prepre /oo/c aw K
Sof,ves /8815 F /9746 —
Traverses (IPE3o2) Y224 6 l0r2,§ —
Couvverfures F0.3./5.2 2700 —
Plancher usy. 1s. 6 Lff30 —
28454 an
(500 dan/m?)

.fSUrcAnrft.s o i’_xp/o:'/d/l'on
500. 75. 6 - dSooo ogan.

Wi = 48454 +f/4.45000= 5970¢ Aon

-

Wi, = W, gWy = 70032 dan.
A= a 15 //:ﬁ,s‘m
sens longriydinal (=ém 7= 009 65/Vé = 02395

_sans Fransversal L=30m 7= 409965/ Vw = G,7/0Fs

dons /es 2 Sens D=2
A= 025 ; @ = 7, 2.

V = ABDAW - Of5 025 2.42.70032 = 6303 oen .

Dstribution es Forces /aferoles
7< g7s = fFg =0

6303. /10328.3 5 /4032:. 35+ 59704. 9
6303. 59704.3/ (10328.5,5+ 5970%. 3) = 5245 dap .

1058 oarn

I

i

"
]

"

oz




40

—= Distribution es Forces [atirales ——

Sens /e 0/77/'/4/4//'/7 o/

Fify %645 |San t
§
<

b 4

Fofa 1371

3
- ém e

Sens Fransversal.

Fe/z
527§
FZ/’ *
ZGZ!P’:/aﬂ
g
iy
Ve oo d 777 /)L) 7777 i
- 5m 2 5 " 5m .




6

E
.
T,
E

|
IE
TIQAU
2
J
(
i?
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Y&

M

ETUDE DU PORTIQUE

o ofCkertrmitratiorn es efForlbs (M N, T) auv miveay
e _chague @lement u porfique e /o Structure

rincipofe , 2ins/ Cevx des b/ocs S rrirrr’StralrF
o Efe fovte par orolinatevr _Sur passage oun
pProgromme “SFress”. B
Fodte expl/rcatiorn . Sur Ce programme esk portee
_Swr {otmexe ovec Ut axemple ole prograirimna
- From .

fowus /es poteavx _Somtf ermcas fres o /a boasa et

er Fote , Vue /o gua//'/-é o Sof el

/e plus powr ne pas avoir e profriles assey

rassls . les preds oes Janfernmeauvux _SofrF
ortrcul/es o /o base

Schemas oae -Calcu/ oles ddewx pPorfrigues.

ianyua les neewds hombre de neevd : 33

ina’,'?vue les barres nombre de barres + 35
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.= ZTUDE DU PORTIQUE =-

7. 235.9'7 es /Dermancnfc.s fanterneau
(loaad 1) Fraversa : 149 dan/mi ... .. 10, ¢ dar/m/
Panna 1758 —n— .- - .. 15, § —
Covyerfure: 75e=288—v»— . _ .. /- SR
246 aan/m/ 116,2 oon/mil

4,46 dan [om/

’!b b xd nrr in

2. ch:?c normaole . q,: 92.6 = 540 dan/m/

CI T TP T T T T T T T T T LI T TR 110115 edan/m

Loads /2\/@\/@\

Cernl 'IL'I l'r'l‘l L ad

3. Venf normal .suvivant {-x)

1T_TTTI'L‘[TIT[TTTTT‘I’I‘LT'ITI'_IA,!;dgn/a.f

load 23 31 Ly 3 3 3!
8 -
= 3"
N
L
L, i N
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4. Vent normal Swvivanté x ([ Vn:z (Ce-¢i)@=5/-6: 306 das/m/)

FYr7r7 1 ¥ 7 7T ¥ YT T 7T 7V ¢ % T F ¥ T T T T ¥ Vo3¢

305 LUHW 1p0 Zuv
1

A
§
TITITITT I

F e R . R . R S
([aaa’.f)
2221 | dos

S7é j""v 1151 \lorny 576 Plan

557 nL JJI': ’7;"

6. .5e/5me _Ssutvant oufre .sans (-Xx).
(toad G) fm;me _Schama He coafcw/ Que 5)

7. Temperoture /[044/7)

§. PonFrovylont:41*cas (leadl) 7. PR 2%as ((oaol9)
A F 4 1 »

A . S6gsokma __1.__ & d]- _L_r, ﬁ_ J _:‘l.. _l s ’1_
Pl X7 — & 4
P-l522 —

dL r »r = 2> e > :L

— « 8 L-l -01— 4 —-o--l ——
% A P
2 : 2 - a:L g ¥ = =

/o. PR 3% tas (lood10) 77. PR 4* cos ((aod(d/




A

Jes cCombinaisSons a /Df'ena’re pour le ofimgnsionnement oes

@/éments Sont .caellog ?ua'/'anf on Compromy entre les deux
rzj/emen/; en V/'juear- : CMES e RPA g/

Load 12.... 4/3-(6+T) +3/s (Vax+ Nar)
Load 13..... 4/3-[6+7‘) +3/2 {k/n,,-f—f\/n,.)
Load 14 ..... G+ T4+ Vox + Nr

Loagd 45... .. G + 7T + Vex+ Nr

Load 16 ... .. G + T+ Sthx

Load 17 ..... G +7+SHx
Load 418 ..... 08(G +T) +5:Hix

Load 19 ..... 0,8(6+T) + SiH-x
load 20 ..... G+T+42Sihx

logel 84 ovve- G +T+14L5;: K

Remar7ue M

Dans /es cxf/erenll'cs [améinafsaﬂs /es .furc/mrye_r J/E..xl;o/m"ilaffans
GSur':.lvarZE_s ,JJcs au;/:on'/'.s r'au/anf's) ne %,’jurenfﬂdsj a/ans /es Cd/cu/s

(m/or-enJrQ /d Cam binaison Az/o/u: Jc}pa vora A/e c/ on /m' adau/e_fa, /z
Surcharqges max/male Carr*es}oanc/amé' cstx e le Hayimom des Load

945 11 ( a/orak /Dana’a'ra ﬁ'm})

Zoarn- /e_s Vg/tw-_s a/u e/’par/.; (M./Y,T) Carr-e.ifJan cJan} aduvyx /craa, 4__..,'”

Vai.—. Amtxc
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lood 42
borre | noewsy N olon 7  ofan M oan. cm
1 41673 -74 -630077
1 2 -416 3 3747 -898639
9 8 7405 106 49684
v -7405 -106 20335
2 14 7470 2080 957402
13 -7470 -2080 415528
4 20 4809 5814 2162876
19 -4809 -3338 877 244
5 Vi 7403 106 -20344
6 7403 -106 35131
6 1% 7468 206% -415619
12 T46&8 -20673 704375
7 19 4812 3397 -877236
18 | -4812 -3397 1352863
el 2 4491 3348 898635
% -4491 155 Te0062
9 3 4611 -450 -160072
4 -4611 640 104406
10 4 4647 276 -104 39 |
5 -4647 -90 122701
1 5 5007 794 -122620
6 | -5007 2729 -522782
12 %) 4788 2732 487646
9 -4788 770 162624
9 4980 -103%5 162627
13 [0 [-4980 1225 47378
4 10 | 5068 784 -47376
11 |-5008 ~-595 117722
5 1" 5577 199 117731
12 | -5577 3302 -9104 96
16 12 3392 2436 206122
15 | -3392 1087 244026
17 15 | 3730 ~-549 -244038
16 | 3736 728 180539
18 16 | 3807 19 -180542
17 | -3807 171 172836
19 17 | 4275 -551 172837
18 [-4275 40572 1352910
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load /3
bar'rc ﬂ¢ud N dan T dan M dan cm
4 4271 =95575 20898 66
)1 2 -4271 2815 -1265978
) |8 6408 22007 2924231
7 -6408 2007 -400645
14 £3473 ~ B -27873
3 K ~6%43 59 -11143
4 20 3651 97 624474
19 -3651 -3097 4060650
s 7 6406 3006 200649
6 | —6406 2006 681528
. 15 | 6347 = 177
7 | -6342 58 19381
19 T 3655 3006 406657
T e T 3655 3096 340152
g | 2| 3008 3636 1265972
T 3506 =607 38822
5 |3 | 3i82 288 13884 1
4 21872 -38 158538
7T 3101 770 158534
10 s T 3101 “534 221266
5 | 2737 996 221216
M 51 2737 5057 132856
[0 |6 [ 4872 2887 814416
g 4872 147 33456
T 24410 478 ~33485
13 o T -aa10 665 35037
14 10 4328 1080 -35051
T | —4328 ~830 135507
{5 || 4102 687 135512
12 -4102 2347 ~-414463
{7 | 4255 7339 433838
{6 5 1 -4255 714 108436
1? 15 3930 -111 -108463
6 | =3930 798 88010
18 [t | 3912 480 28012
71T -2312 ~230 127957
19 7 3753 57 177953
18 3753 2976 -340173
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load 76
barre |nowd AN dan 7 dan /™M danem
1 1997 1038 -3486292
| 7 1997 1038 —3440672
9 8 3359 303 {33327
7 -3359 —30% 66795
14 3260 1844 gfiois
3 13 5260 -1e44 406340
4 20 2513 2767 1324062
19 ~7513 ~9767 501943
5 7 3357 -101 -66799
6 -3357 101 52625
‘ 13 3259 1022 -406409
12 -3259 -1022 549516
7 19 2515 2306l 501934
18 ~2515 -2 361 832605
] 9 2608 1315 344061
3 -2608 315 -12661
9 3 3542 ~425 12650
4 -3542 568 -63260
4 2585 138 63281
10 5 T <z=gs5 1 256428
5 3560 706 56447
1 =6 T 3560 935 133055
6 2617 54 5
{2 9 3617 677 {1390
9 3558 ~783 11398
13 %0 | 3558 926 ~75719
14 10 2640 514 75723
11 ~2640 ~372 ~30548
15 14 270 265 20545
12 3701 1366 295242
12 2547 638 -154275
16 95 [ —g547 1003 32518
1,_; 15 2666 ~516 -32541
16 -2006 656 -26036
19 16 774% —119 26035
17 | 2743 267 -45478
19 17 2808 -379 45481
| 18 | -2808 2003 -832636
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load 47
/\/ c!an 7- Jan M dan cm
1 1 2539 -2639 -128274 8%
2 -253%9 2639 -828189
, 2 3237 -1732 -776779
7 -32737 {732 -266310
z 14 3332 -407 _163866
13 -%33%7) 407 -104552
A 20 2020 915 447416
19 -2020 -915 156212
5 7 32325 1327 366314
6 -3235 1327 -552097
¢ 13 23331 404 104587
12 ~3%31 -404 -48041
7 19 2023 1318 -156219
18 -202% -1218 340795
a 2 2085 1972 828184
= -3085 -%41 61413
9 3 2020 231 61390
4 ~2020 -88 -45095
10 4 2944 679 45105
5 -2944 -539 15841
1 2 2813 1089 15795
6 -281% 552 194898
12 6 4272 1251 357225
9 49772 380 —68615
) 4911 -487 685830
13 10 4211 603 125478
14 10 4128 10%9 {25461
11 -412Q3 ~-896 -26764
15 11 4189 791 26760
12 -4189 840 ~-43081
16 12 2827 847 91114
15 -3827 794 -73%95
{7 15 3864 - 24 73368
16 ~-3864 164 -82799
18 16 38272 598 82801
17 28722 —455 ~-29140
1 9 17 35888 345 29143
18 ~338% 1286 -240806




load 20

A 7 A

i 1945 —846 —30478]

f 2 | 1945 846 282188
) 3 3569 507 225406
7 | 3363 =507 109576

14 3252 2069 307428

5 ™31 -3252 2069 458003
20 2563 2820 1399853
19 -2563 -2920 527424

s |1 2363 o, Z10953% ]
6 3368 =27 112621

P RE 3251 1083 458082
12 | 3251 1083 609742

19 7566 0435 527473

+ 48 | -2566 0435 868521
) 2549 1213 782187

8 5T -%849 217 ~18406
9 3 378% _577 18395
2 | 3783 670 ~79338

10 4 3841 86 79420
5 -23841 54 -77830

M 5 3822 712 77846
6 -3822 929 -150180

[ g 3740 887 37551
9 | -3740 744 9647

43 9 3681 -850 -9652
10 -3681 99% -84318

14 10 3779 499 84324
11 | 3779 ~357 —40670

5 |t 2840 950 40666
12 | -3840 1380 ~415261

1g |z Zece 572 194481
15 | -2606 1069 28932

7 15 7738 ~566 228956
16 2738 706 -34681

18 16 7824 -155 34680
17 | -2824 297 _57730

19 17 0890 Z308 5773%
18 -2890 2038 ~-8683%53
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load 24
N

4 2595 ~ 7 o1
| | zses 2767 [ 1350529
— 2595 2767 —863140
7 3223 1935 ~ 866721
— 3225 1335 ~Z10200
e | 5558 —633 — 060433

> 3558 6373 2155068
49 1973 598 347878
- 197 ~698 112607
| 2 1 -1449 410205

¢ 71 1449 =6130

. 3337 72
55 %41 155713

2 1937 ~341 2107326

7 L 1975 1182 112616
| 75 f180 778149

5 2 522 200 | 863135
E —31522 -371 - -76908

s T R e
e == =t
5 3073 2505 8893

11 e T 29206 141172 e

69 74

o 8 4526 1243 36337??
3 = T el
3|44 ~454 86321
0|4 637 134028
TR 65 1129 124008
N e ==
A
{ % | 4143 823 S
7 | B[ 4t77 ;7 a1
16 -4177 : oo
=1 4177 177 102796
i A 706 102799
Ll aE R
18 | -4185 T 75;) Sl
-278157
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wDimensionnern et
Potecrs: 4 NG - 3022355 Ao cmr
(HEA360) No - 2494 Far
Imox = 9005 dan
/onjycur e [flamb”
IM-!I-/I&-.[-I = -/57{ = ///lm-_— 425 /mcc.lrl-.;r_uo_z
Lr = 4,25 fo0'= 1900 wm
- -s/ﬂbl/ilﬂ &
V= N/A = 34,47 sdan(cm? [A= 142,8 cm*)
Ay = !/-'/4', = 1ige [ Ay = 7% 43 em)
= Vk = 114Q Fan/ca’
A = Fx/r = 36,35 = A= 1,208
& = ﬂndx/wx = '/é‘y? dan/r-’ln‘ /bﬁ’x = 7890 M?)
.?/; //(,G‘-/— V;c) = 1835 dan/m' Vérifraa
- 001/&./'.5@/)7«47/‘

Verifrcation Prélimmparira
Az 3,5,;/6; 7"6,? /6:3064*) = /'i'.}(_': 2,33
Ky-ﬁ;- = 38246 > /e

non verif I'é‘l)
. Mmefhoode exachz

prece Soumise @ L /moments uX exfremilds

)
J = é-f 4456.[/;/1’,.1‘:7 %

1 836 /J.- 147 5 Ii 39975 h:35)

C = é/—u; //‘k/lu}-;—/xﬂ(/ﬁ,}i 0152 (71 M/,q,)y,/‘
¢c= 14366 (M) M = 44:)‘

8-=-4 {tﬂdr?e. a-/v/:/t'7y4i Qu iveay Oa /a Frbre nduf'n)

Vo = 4.40% 2387 (35/1000). [4,836.1) 4 13c6 = 4334 dy;, (&
33070

do = 4y [tx/8.03). (1- Pip)] = 97 = Koz 1,674
Kao = ‘43‘{!

/ *a/-df- f#/," (ko-—!))

kd = Kdofp #C-1)/Skate = G 95 = Kkd=7.
— K. ﬂz-

= 1597 dan/wm? < Ua VeriFree
P23 e deversement.
. Verf. ou trsorllemant

'Gmaz s Tmox. 5“/]5‘.80

= 9005 1040/ 330940.4

285 an ) < U2 /4 g4

VériF .
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% lraverse (&)
(HEA300)  AGmax = 1613041 don.cm
4704 dan

Tmox =
_Verrf a So res/stance )
Tr = W{ndx/u’x = 42‘7{, 450’4”/6"\2 <@ verifize
- Jdeversement L= Lo= 765 cm
versF. Pré/frnl'ndl'r'@
A= 35 4 fo = $9,3 — Ky= 4é22
Ky. by = 2 700© dan/emt < (e (l/irr'Fr'a})

Verrt. oo G'sarllement .
Cmar = Tmar. ST ta = 210 < r4/4,54
(Vt'»if}eé)

¥ Poteau:9 pPred alrorif:lanterneou

/195160) ﬂmﬂx = 2L267 dan. Cm
A ior = G8F dan

7 737 dan
»{}'a /0 = faﬂn .
_Sfabs//rte - Ur - ﬂnat/u)x = 204 dﬂh/anz
F= N/Ad= 2423 dan/emn?
= 4523 - K= 4}007

—> A= ¢3,5 —
7/8’ (k + Vp) = 25%4¢ darr/m’ < Ua

- Deverseamentk
A= 3("45 —s Ky = -f,.df;. ,
dzverscmq_ﬂl')

Ky. bp= 214 < I ( Pas risque e

- VVerrif. av c/sarllement
Cmax: Tmax. 5‘7_1'_,(. £s = / ‘74’04/“"._ < ‘f‘_;_&-

L4

#* Travaersa du laonFerneau :
SL2LFA s . crm

(fFPe 760) maox =
T rrox = 4S5 o= :
f/-.' = ﬁmx/wz = 204 dor/cm?* < Ffe -
% Console (+41) HEA 360 Momax = 1736722 don.cm
Tmax = TAFES oform

/ﬂs Joem => /F:: 2.}4: SO em
_Ver/F. a fa resistonce br < /‘Fma.n/w;r = 149 a’..m/an'(&
- varif. auv Oleversemant : A= ‘?,53 — Ky-= 4,003

— Vew £+ ou <ssorillement :
Gmox = Tomar. S/ 7. Ca = F73 oA n et < #E/.f’.f;_




Bl/oc

11

22

aominisfratrF .
elue v Por/-f'que .

12

40

Pk
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©

loadis: Cﬁaryz /ermananh

IR I 2

v

lood 3: Se/sme Sy/vant X

264

IBEEEREERE

1344

o 1?2.dan/ml

e
/2.444dan/m/ 'L \L \L \Ir vl/ Jr J( Jo L \[

las .Combinoisons o prendre
Pour [fe ormensionnament au
Parh'?ue _Sonft :

loadd : Cp + 125rx
load ¥ : Cp + 7,2 Six
loawa 10 : CP.}-",LS:':(-I-S
logd 11 ¢ Cp - 14252+ S

100'0’2, H .SUrcAa'rje

soodon/m/

loaag: se/sme Svivant —-x

264,5|

1314
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Load 7
Barre |Noeud N (dan) T (dan) M (dan.cm)
& 7 21735 -5128 -510398
g -21735 5128
6 8 21735 5128 510398
10 -21735 -5128 1027969
7 g 688 -2235 - 701874
i1 -688 2235 - 80266
8 10 688 2235 701875
12 -688 -2235 80265
18 9 2894 21226 1730289
10 -2894 21227
22 i1 29235 686 80250
12 | -2235 686 -80250
Load 8
Barre |Noeud N (daN) T (daN) /M (dan.cm
5 7 9402 703 289810
9 -9402 -703 ~ 79132
£ 8 9402 4147 629941
10 -9402 -4147 614207
7 9 693 356 - 85179
11 -693 - 356 - 400
8 10 693 2110 4139810
12 -693 ~-2110 108866
18 9 2636 5881 164369
10 -2636 8782 -1034265
29 11 1512 336 334
12 -1512 - 336 -394
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Load 3
Barre Neeud N (dar\) T(dan] M(dan.m
5 7 6166 41873 -636458
9 -6166 4177 -618462
5 |8 6166 667 —28%29%
10 -6166 667 83387
7 g 333 2102 -85179
K ~33% 2102 —108830
a 10 B9 ~364 82639
12 ~ 355 364 362
18 9 -903 8781 1034264
10 904 5882 -166087
oo U 1512 697 08840
12 -236 334 -108840
Load 10
Barre | Neeud N (dan) T ( dan) ™M (dan.orn)
= 7 15174 -~ 4472 103226
9 -15174 1172 ~455178
6 8 16 989 6022 816525
10 -16989 -6027 99053
7 2 635 - 358 -330343
11 -693 358 - 5485
g 10 696 2825 664974
12 ~696 -2825 11 3951
18 9 3796 13526 7857 39
10 ~3796 _ 16432 -1655635
0p |1 2227 336 5466
12 ~ 20227 ~336 - 5466
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x Blocs administratifs
. Dimensiopnamaent ofes éléments

— Traverse snferieure /3]
(ZPE Zoo) max 1¥30239 cw. odorn

Tomax = R12R2F dan
Lo povfre 48/ enfrefoisce par /e p/ancéu-/ donc fe est
premeunie confre fout Jeversement .
br = ﬁmr/wx = L2LF dan/em?
W = 4053 (cMHGlb dMnexe (3.212.74193)
t/y = 2305 an/cm® < Fe

« Verif. av casaillement :
xx
gmax = Tmax. S /I,.lq: ?é?afarz < JE/’,S’#

— [raverse 5upér:’ew-e (3)
(1pe160)  Mymax = 80250 dan.cm
Tmax = 636 <an

V}:‘ ./f{?ma'x/wq_ = 736 dan/cm’ < Ug -

verif. aw tsaillement :
’6: 7'.5"7[',..84. = qga’dﬂ/qz( Ge /4,52

— Poteau 4 [HEA 240)
M = 4027969 dan. cm
7 = 5728 —»n—
Stobilitd :
Ka = EKpowtra [ €k =5 Ka= 0,29

.&'/./4 = [244- 3,55(.,)/(-({- 6,5‘K42/‘71 {Jr'". S. 434}

A b= 4,32 = Mg = 396 cm.
T= N/A = L83 darn/em? 5 IE = /@/wk: 1523 Jan/ffnl
Ay=.- jf/,c.'.{-’ 6 > Gin= 4P5% =3/¢:‘/6,Y - M, = 102

9/3( k.C4+0r) = 2037 Jﬂn/‘-"n’ < Fe -
Deversemant :
Ver/F. prelimiaire :

A= 5'2,?-—0/(,:/,4/72 =
Ky Op= ‘/7350!'4!’/4!}" £ Ve

veriE. ou tisaillement :
G- Tmax. 5"‘/1',‘.& = 323*0/"1 '4 ‘Z/Alfq
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/Qarﬁ/'qdc e /o . Structure princpale .

Froverse IPE 160
Pred ororkF IPE 160

fra verses MHEA 300

[C orsole HERA360 |

Poleoux HE4360

Vroccl

Par/r'?uc Ao bloe gdministralbiF

——  _ IPE 160

IPE 330

/_—— HEA 240
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o@iﬂrm_sfannement‘ oes /rsses
Gn ostinqua O/acx _Sorkas oe /rsses

_drsse /nfériewre Gur ASupporte [a Mmaoagennarie (e 17)

_JLisse ofv olessuvs entre. oxe 1,60 m

1. lisse ./nFeriavre
_On _chorsit wn IPE .0

P - pPas propre + magennerie
Dy - -Charge Ave FU vent (Vas S171.4,007)
9x = 26,2 +20041 = 226,2 dan/m/s

.iq,:ff,af-'f = 5445 -n—|y
//@‘;: (//';ijy, = S35729 dan. cwm 2,

My - 3y 9, 477 34729 can.cu
- SR, L
e .3

7= /’Z:z/wx + /k{y/w_y = ‘/469,6 dan/cu‘ *
< fe

v Ueri'f. ole /o Fleche

Fr = 59,.17_;:¢_€1;, = 0,645 com
Fy = & 9,{.."/.3{4-5!, = 2,077 em l
3 3 em 7

£ = (;‘:+p;)"71 =2, 18 em < F= 600200 =

Uersfrcali'on ofe /o Comnfrainte ppour /o combéinossn
extreme ole ?)" -7J',= 7,15. 5/, 45 = 90 ot f 0/
= 226,2 oarn/m/
N = qxlz/f = 401770 5an.cm
.ﬂ} z 9*.."/3 = 408500 ., —
Yy 7= /’Z‘yw:e +/"]/u’f = 1290 danfn? < Je
fVl'-r/'/f'C’cj

2 [rsse nfermediaira
_On _choistF wn ITPE 140 9y

D = S1,u5.716 = 82,32 dan/ml
2y = 72.16+7104= 36 —)y— ‘
y £ :
. ‘ ¥
//zx = 3. % !Z' = 55566 cw.donr
-ﬁj —: 4/3 q’. l‘/g.—.—f”ﬂa _—)) — l

7= J’ﬂx/wx + J’;j/u)j = 2226 dxm/cm' < re (Ok)

JUeriF. de /= Fleche . £rig.2

Fax =5. fx.lz/’x[,,é'.fz = 7223 W(ﬁ;,/z.u.-."cq
Fy = & 2, £8/374.£2y = 0,353 cm < Rf200 =4, 5car
.

Cpn ispose afes /rernes oans -
fe Plon IX-X i

(Fig.a)
‘___iﬂ__—r

-
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Dimensionnement oas Potelets
Lo potelet est encastre’ /e base af arfiewle av Sommat

f(/?/‘i/:}

_Schema .s/a//'?ue

l l Covpe I'T
| g 2
I r e
& 3+
- ¢
I
—

n‘» Ve crd w7 7

—in - .On choisit un HEA 480 commra profile ol Pofele

Poials propre 45,3.9 = 408 can

15arda7a 72.5. 94 200.5.1 = 7540 oon

lisses 5.5 704 = 260 ofon

Cp = 2208 oAar

Vent: Vo= 8/ 106 =5£ 16 oan/n*
4, = 54 16.5 = 271 oan/ml

,CAarjes ,oom{e'reés ~N = 4fs.cp = 2944 San
Qe= 349, = 796,5 oan/m/
x = 5/2’. Z‘!z = L37S515 Ian.cr

F NJA = 65 Sanjemt 5 Gy = NCxwx = FEG an/w?

Mo = 200 em Le - 07 o = 630 cm.
< lp/uy = 126,§ = Cu = 4295,5 Slan/ca’
A = f‘k/f:*/?,? — K =1 076

Ffs (1006.65r784) = F56,3 San/wm’ < 02
CvVeEri frees)

x VariF. oe /a fleche .
Fr =5.9..0°/38¢. €Ix = 439 cm < H;,,245

VeriF. de la confrainte par /@ cembinassen axFram.

A
Px

/5 = g.qx. ,’/{2} - 26995 F ofan. cm
Ir = l:/w.- P72, 2 Avn/ e’ 9 7= N/A =65 , K,= 4,016

& = L9944 alan
-/,JS'.fn = 474 dae/ m(

nu

Ve (ki-F+ F2)= 4107 oan/em? <ve (virifiec)
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_=Contreven termenlt et Stabilite ——

2  Bloec centraf
w Confrevente mant e [a Forture

gy S
~ M AR 7 W\
2 7 NS
%'\N%I\ o
NANE
NNNE
_é:L\_N{/I__\E. \ Tz
o1 p
A Sm ~ 215". z}f', Sm ’
Sous /e vent exfreme ﬂh‘,‘r: 37}; ) 2'(;7:# ) g

571, 7. 4,06 = 54,16 SAan/mt

7

Qe = 7,75 5416 =F4F8—»n—

o= 94, 73’-%-2,5 = 948 oan

Fa= 4,78."°9/,. 3f5= 1600 dan
Fr = 74,78 h5/p 25 = 7126 earr -

Pouvr /e olimens/ornnement , les d/’afanq/es Sont Celeviee

ernn Fracktion

F;
2 _..lF,

N

A
Por /a melthoole Yas Covpes g d
(roeuds), on octermine ¥
/as eFForts .Sur /es barres
/ 4 s
Ex: hoewvda £ N,
N7
R A Z -
R-MNy=0 = N,=R = 3411/ dan fR
Nz = ﬂ
merme procéde oe cxlcef pour /es ovubras hHoewds .
A3 = 355‘? Oérn
Mg =z EVes Ny = 796  Slonr
/\/5::..2‘{65 o NJ:-Z?ZG 4
~Ne = 2463 .,

Drrmernsronrement : N max = 30859 oon

j/,‘ = 0,3!0 = 25 ¢m

1.':'. (6!11-57%:: 741 om

lf., = Ao = 7F em
V4T 1/ Ly, . _
Llancement Lrimite A= 300 Axr = 635’/300 = 2,08
Xj = 7:‘1'/\’00 s 2,6
bn _chossit { corntere [A00.400.4@)

A mt
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= Staobilite ( aﬁjz'/‘udr’ﬂa/e s
Efforfs o

/Jreoa/re en cO9mple
/ Sersme + Pont f'au/.a'nf)

/o s /-on?s-/:aﬂs Sonf remplrs

Ae rpoiericvax /egers de risistance insuffisante , 2/ors Sans
Ca cas Pa stobilife 2s) obtenue av moyan e confraventt

ehn K renversé [ au niveav oes poifres e youlement)
r¥a /a-err ehe Crorx Sarnf anore

Fagedp exfarieura {H)

£ force odve av saisme 5,;}:’" ‘
Ka’e fa Skruc }‘urﬁ) ,
Fo 42 H +F V=
F3 = Z(f,ZHL-fF')
F:/4
F - force Alkm;'?uz 2ur
/es 2 ponts rowlants
Hy : Force /ony/t’uaﬁba/c
n,L'l ﬂL‘S rrL? 317
F',/z/ = §$9AYy San
Fa = 4,2.590+1L44 = 1§92 dan
-1 = Z. Fyp = 3F%4 arn .
X /¢.5 fraUaQ’S

Canl-rcuanf'aés _SontF ouv milieu ou batfiment

Stabilite .7

«= §34° A
Ry = 5944 [2 - L9SF dan

NG = Rﬂ/ceﬁ&: gA2S slan

59U a8 &

2
v Dimansionnement de loa oiagonale 4 -
N = 4925 Fdan (?"r’az/ian)
L = /8'{-")'/’- = A40m '
4”r = “"'/2 = §oocm = Ly= 1}{&(:%];

_ (A = 190)
_On chorsit 2 Cornrares fumcleés

Ry
2 (420. 720. 12) 2& w9 _?au_/.ugl
a//a/'oaz'sseur g= 10

Ry Ry
- ém
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Ix 2Ix, = 2.3672 7 = ;55: y em”
rj Z/I,,+A..E’/ Z-= ;-/Z'f'd
—'—'45-}-2-,;2-"3,32/ vy

Iy = 2(367,7 ¢ 79,15.3,31) = 4157,6 tm”
/s
/135, ¥/ 2. -/«7,4:) Yo 438w

o

..(.x —

Ly = (4457,5/2.44:5)" = 5,5 em

dx = 97.500 /4,38 = 91,3 < At

Ay = soo/s,s = 100 < Ae¢ )
r= ¢925/2.40 = 123,6 < Fe [verifiee)

e Dimensionnement ofe /o sablrere .
Amax = -S914 dop /Cam/prd.s.ilbﬂ)

Loz 6osem , Ly = o8l = 950 Ay = 4s = 600 , Ap- 300
= Ax =1,6¢n ) Ly = 2cm

O chorsSrit wun HEA 1€£0 (4x=538 , Ly =352 , A= 34, %)

=592 [34,¢4 = 188, 4 dar /ecm?
ely = 640/3'5'2 = 170, — /\’?- = 4,55- _
ky.f‘ = F9I < 7= (Ve'r-:'f/ee/.
~Stabilite @
S7/4 & é’

Detéormination des @Fforfs
; s 4
dans les barres par la math.

£
GQ
4m

oes Noeuds .. 1872 —»

Ng = §97¢2 dan

Ng = O &
Ny, = 13¥9 —v—~ = N} b
N3 = 4849 —»n— = N3

Ny = 2¢30 ) = NY

Ng = 3263 —»— = N;

+ Drmensronnement-. . .
—Traverse Sup- /60’6/1'@'-1‘@)'
Nmax = - 5914 olar (compress/on)
Ls = 300 cm ; A = Q84 = 240cm ;
ALx =18 cm o ,4:,,= 2,3em J(: 130

Or hoisit un HEA R0 (Lz=%373; Ay=352, A:314)
F= 594431, 4 = 183, ¢ oan/cmt
A= 300/3571 = §5 — kj"" 1,547
k.r.ﬂ' = 292 < (2

.!fr = Jo = 200 cow

)

— Traverse snf. N max =

= - gFe9 dar (Ca/npnr:u'-
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4O cm } On chorsit un HEA 140

T= 4849/344 = 154.4 dan [cm’ < fe
/{y: ¥s — Ky= 4)541?'
ky,a" = 239 dan fcm* < e .

= .ﬂ/bj&ﬂa/c .Syperieure .
wDsimensionnement a /a €2m prc.ssr'aq
Aoy = - 3263 ddan
Ly = (3444 =3, 3{m
= Mo = 33fcm -7 Ax= Z,
Jl = 130 ALY =
On choisit 1 corniere " ( 90.
(= 4y = 2,73 ; A= 1552 cw?)

F=nNJA = 210,2 dan/em? 5 Ay Lr, £y = 124 — k=254
K.C = §3C dan/cort < fa -

— .Dfajo/;a/z s3f

Dimensronnement o /a camfare.ss/an
Nmaw = — 9430 dan

Lo = (6,6 +3)2=F25m L, = 530 wn L = 4,46 e
bry s F25 cm /..—b Ly =S,5Fem

de = 730

On .chorsit 2 €orniaras jumelees Z(-ISO.‘/S'O- 1s) et
wun goussel a’eéparssevr J= (Omm . Y
Trx = 2Ixs = /7‘?6,’; en ¥ l ‘-!!’__J—L:
Tys= 2(I404h0.2') = 3132 m" ‘l_ﬁ | r_'

. (Z= H2+0<b,*S) X i ' —
Ly = 659 o, Ax= 4,57 LIJ

Ay= 421 < Az 4 Ax=110 AQ / X

— Ky:; 2,749 = K,_f: I(-A//,‘o:3ﬂ-f£fg I +__{_1ﬂ
% y Yo

x Stabilita .3 ,
meme procéde da talcul 5914 —» b
.?uz (2,) . N_‘ = 6F 4
(Ne=SWy 7 Myz 3263 zv,-_-f/y-fe)
Sabliere (HEA440) 3724 3

Trooverse infF. _So0il wvn HEAT40
Nomay = -S@AF , = 43S don/ s
Ag = 130 y A,:rf — kKy.0= 2% 4 la

Dr'ajcma/e Sop. A cornrere (90.90.9

’

Diag. inf. N =177/6. -y 2 Cornieres ]'umcfcés:z(fsa, 150.15)
Ky ¢ < Fe
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Bloc gammmistrabtifF 4 - = Stabilrte /anjffuof/na/a = -

_Traverse Sup. /Sablrare) .
[IPE/‘O} 527 dan
Nmox = -521dan (campr:)

Lr = 98 lo = 400 com
Ly =

Lo = 500 m (A;:JM)
F= N/A = 26,22
At = Gﬂjf < Ag
f\y: 27’4 4 I\’ I KY-‘Z 4‘63
Ky. 0 = 296 oan [cmt (Ga
— 7raversae /nEF. (ILPEA462)
Nmax = - 1434 dan ( comp)
Ax = 60, & y:
Ay = 2F1 — Kj: 14,3
e WA = 74,33 = Ky 0o §40 Janjem™ < T2

144

Sm

~

oo .D/Larjana/a - Sup er/aure
Al = 290 dﬂﬂ

2 = (s'+ 359 = 6,{m
.{c‘ = 0, le = 443 cm
,t;_’ = o5 . Je = 305 cm
AZ =/3 00
= Ay = 3o5)fse = 2,3 em
_ O thoiSit wne cornierc« Jo.%0.8
F= N/A = 25,6 olor/em’ < 0%
305 2,43 = 25,5 < Ar

(dcs Ly = 2,830m)
AY=-'

- ﬂ/ﬁagana/e thferrieure
= 880 San ,
Ao = (52-.#3‘) ' _ 583 em

1[,: q:-alo =
IF.’ = -9,5'..10 = 2.34,5010

= Ay= 2945/430 = 2,29
_Or _chot'SIF vne cornigre y0.80.8

7= j’!o/z,l-a = 362 canfem® < Ue
/{f = 29-/,5'/2,1-!5 = 420 ¢ Ay -
(l/ir!'ft'cfs)

o Les clewune Llocs . admonirnalifs Aont ,(.;dan.éz'fuu, _dome
Lo Slalclil’ (Mjc'fuafr'na& Aw L Lloc esé fa mime

-7:-!: ,CI(IJ Py 1% . .
‘n o wvne Fraves Contreventee peour d;a?ua bloc
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b:- 600 mm

. J%rrcraye adu pafzau g

Lass/ise ov poteov €sf .Soumise a une force de Compression
N poncleree 4f 2’ un moment a’encastraement H pondere.

M= 2753484 SAon. e

N = 6F 37 gon .
ns so Nouvs vhilispons oes bowlons P30
} : g 4{50 = o= 3/mm
| w
® 4
- - w 37 < S <7 wv 934d < 27
® &3 7,54 < Sp< 2,59 ¢ 46,5<Cd2< FES
\n 15 < I3 <2,50 & 46,5§<Jr < TES
® @ .
. _Sarent: = A28 mm
& Q i d:(: J;': $0 myrm.
(— 9 - ~
& “'I-—_-e R = h= FOO mm
- b = 6P2mm
- h= 700mm =

Dimternsronnerrient de /o pPlatine .
7. .Sons rard;ssevrs - €p = [61(/6.02)’/’: 107 em -

€p est rmporfante = necessite ales raidisseurs .

N
‘%“4‘ Dans cette méthode  on considere gue /o Zone
/-11-1 Comprimee represente forfartairement wne
& : LYu Surfoace agale av 1/4a e celle de /o Semelle
s CabMe Ajpo/":;.fe €3} odmisa Comple Lanov oes
| ~ — ‘\H af:'#:'cu/hf.s ' wg bouvrroge correct de baton
t il o l =-.‘., L pres r-;?/ajz de [‘ossafure mcfa//(.?yq
il in . L= 70 cm
= < 2, Q= 30 e
C = 56,15 cmr
6 - 26,25 em
Plie tenduve Ptie cgmpn’mc'c L/’ = J 75 em
L/g4 = 725 em.
+ ==
~ Comprassion ASor /e 4 éton
¥ ;/"/ R=(#osNa)fc =52597 dan
N 2 ,
'/// - Contrainte maoyennea ODans Je belon
it Tim= 4.R/L.b = 50 dan/cm*
“ = - Contrainte maximale Sans /e beton
L Go = G, (C€+s)/c = 57, 8 don/en’

e

-~
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Traction dons leas bow/ons d&ncraga. .

F:M.—Nb)//h.c = 9452 Sdan

= _¢/ rows fouvdra viiliser das boulens d’ancr.nja F 30
—_ notre .chosrx esf bonr -

-JustiFions /o Conceplion e lov  Semelle ofv poteau

T‘I
A3 Platine : Ap= 3.60= 180 cm?
; = 180.7,5 - 2¥0 em?
T raidisseur Ror/alissaurs:
{ Ar- 2.45.40 = 120 em®
5% - 120.2(,5 = 1550 av?|

= A= Ap 4+ Ar - 340 cm*

= 554+ 57 = 2850 un?

_Recharche auy cenlre ade graw'l'fr

QLod

= 6=5YA=95 wn

i f Momant o’ inerfie
'?\L [ l I . Platbirne -
. o0 . . 6o. 37:z+ 60.3.3°- /1730 m"

Faioisseurs:
204s. w/11 4+ 78. M.t;,S?: 37870 e’
L = 496690 tm*
=M lf/I-{-A//A- - 4330,3 Dor/imr < Iz verifiga
(V= 33,5 cm).
Vir/Ficakion oles bowlons a"anr-raga
en tas o'oncraqe odes houlons c/e.mT

[a baton .arrné, on ooifF varifiar la
résisfance de la liarson Acer- bafoa

L Cettg [iarson est Fonckion du do.‘lj;
[ 4 en _cimaent odans /a belon oe disk.
< =600 .ance I:

_CLfort o' orrachament.
béfon dose o 350. (CP4325)

o
o | |20,
N N= 81 (41+ 3s0. ?ﬁap;). 30 .(309-/-‘,‘.‘70*!“%
- ("1"30/‘“)!
™ = 70195 alan >7 véerirfiaa -
v
A, - 3pem.
jz = 6 m
P 40 r= 9em.
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Z. Assemb /a'jtz Polfeeru - Traversa

Adewx

= Ass emblajas =

a&v lravaerse esfSoudea Sur Ula /Jla/fhe o /’a.s.sa.mééaye des
rolilés .sa fark o (‘oide des boulons HR (8-8).

es arnrers reprennent Simultanaement un efFort Franchan
T, un mement Cicchissant A et une force axrale N

M- 1613011 dan.cm
= 4946 oan

A/
-

oy

‘__
<
S

S
50, 00 50
by
+ + .
Q
+ + s i
+ + .
+ - he |
*
+ + 81 2]
. I f .
<|i - -
3 [
AN
_L._. Ix

AN

Nous .chorsirons ales boulons
HR 8 $2LL pour Cet gs5einblage
les bowulons _sonf drlspo.sé_; Commd|
/hdl'?ue /o ff'yurz 2).

B-22mm — a= 23mm

1,59 ¢ Ir < 2,54
—_—)) - (t-rl( —_—) —
34 <¢<d < 404

.Sorenkt : J[-_- 5/ = 50mm
g)’: ‘?Omrn

- DQ'/e'rm/na/-ion oe ‘oxe neutbre {f,_‘,j)

éx’/;, = ny. A /zd:'_nx)
15%2 = 2.3,03( 4/ +32+23+/4-4x)

& I5x? 4 24,28 % - 66,6 =0
= X= 59«

df = 35‘! mm
A = 26f
d3 = 171 1
dy = 121 y
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EFFort olu au rHomtent Flachissant M .
Fry = #.9;/25d% = 42036 dan
Effort o5 o /la Force axiale N .
N"= N/ = Nfte = 43¢,bdan
N = Ff+ NY= 72531 dan
LF on - :

No = 8,8 Ar. fenz 45514 dan  (Fen= 64000n)
f“'

=2 /\//_’. <No l/a'rffr'a'fz .

Crsarllemant 7= T /10 = 4704 dan
d/:‘fv (’\/.;-—N"): 'f,{ 0}3 (f5514__4.?5—)
= ¢9856,3 dan .

7T A1P [ Me-NT)  Vérifies

Determination ofe /’é,oai.ssaur e /o p/ﬂ//'ne .

Fa - [260- J}'S}/}: 95/?5'01”1
%1[r, Ca= 495t _ 1691 -F8mm
ts= 38 mm

Cs = 3§_4¢9% - 21 mm

Nois . ehoisivons oles corolons ode Soydure

e 42 mm .
- 42mm = 0’.{27: '/6,93/77/17.
e> F /3% (ta/aqstsfes) F= 72531 oan
)
| ¥ = &> A4 mm + _on /Dr'ena’: e=-45mm

Calcul Aes Sowdures : (art 4,312 62 7:443)

) = A2mm = ¢ =14 mm
t

-mm/mw' ¢{[ ] 3ﬂ0-2-4 = ZﬁG =1 - 24’-’,‘1‘,’ = ‘{53,5:
enapemony "'_(12 4(] = 2-621-1'4-’- 136 1
H dy = 190,35-24 = 116,% ;-
,[3
e, 3 Coradons de la semelle .

118 [4945/!53,37 + 1613014. 24)/4,.’«(zsfu,uz(u.u,:}uq)
= 2347 a’an/ em® £ fe
= 722 dan < (e

. 1] % -
_Coraons of ame : g/a {494‘/,53133).* 4,3 [4'?01/2.z£ f,oa)] ooy
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fa _Console gSF _Sovaee ,Sur une
devx 2/éments (Pot Cons.) .Son) dssembles entre eux par
des boulons HR.$-&§ PLL, reprenoent _Simultanement
un tnoment Flachissant /Pf/ 7t efforkb tranchont T
et vpe force axrag/e N .

EAssemé/aja Poteauv - Consala

/ﬂd//'/?e , lanalis gue los

~———T
-4 Pour ,cet assemblage , nous .choisi
A 4 t o/ - rons odaes bhoulons HR.8-§ Aav hbra
i ofa A0 _dl'.spa.fa's Lomme /.ﬂ.diyuq
}ﬁj o /‘;j(L} )
-1H A = 4F4 600 Adan . cm
H N = 5049 d=n
- T = 41865_ —_—)) —
| SSPR—
-
F= 22 mm = o= 23mm.
+ +
iz 2 3 1,50/ < &F < 2,50
‘ * Z ) —n - <L < —1)—
2) Z i 3o <d < 104
¥ 2’ l 3 Aorent - d= 120 mm
+ -+ qQ J""—' sa nm
! Jj - 49 mm
w50, 200 L5,
Ly -r- Determination oe /'axe Neytre . {3}
- ba?/y = Mi-Ar ( Ek*- nx)
(3) & o 15XU_89%,6 p14,Ayx =0
o g%, =T X = 69%cm
N .z];- 1.
e AN
. RI
—
A Fi
F2 a,= 45,03 em
(l’,) 1 dz = 33) 93 »n
:S"" Fs d; = Z.f}d?s 1
3 . dy= 9, 03 4
N Fe
Jl
A-N
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Effort oG au moment Flachissant N6 -
F¥= /g.af,/.z 52 = 2934 dan

EFlovt du = /o force oxiale N :

EfFort ofd o T

Determination e / ’e)o.m:ssew ade /a P/af:‘nc :

BicEl

& 4

g,

_Cordons de /la .Semelle
718 [ 5019/ 96 4 4746005.35/9 s6/35728842s5-1,95.2). 153 1030

Cordlorns o ‘ame

N = N/n"_:: N/-{O = S0 odan
/U;g':: e MN" = 3436 oan
= 0,9.4;-. Oen= 15514 oan .
NS < Ne [v‘irff/'eiz)

[ cisaillemant)
7%= T/40 = {157 odan
11 Y No-NT) = 4954 San
T" < 419/ No—N*) [ Verifiem )

e> F [375 (lapytbsfe,)

Nouvs _Choisirons Des Coraons de ,Souvdure

e g mm.
a=6mm = alzL = §,5mm

fa = 200-40)/2 = 95 mm

Ca = 95-8s5s = §6,5mm
Fs = 57,25 mm

Cs = 57,45 _85= 4L,¥Smm

F=3436dan = €> &mm.

En prlnd e=40mm

w Lalcul des soudures
Q= Gmam = A< = S,emm
1’ = J00..42 = 288 mm
Ay = 3/5_v2 =303 ~
Ly = 18512 = 733

2lioju = a<f24,+ 24; +41g]= 96.ant

< fe

2
[f;u(so/a/y‘) 4+ 28(71265/2.30}. a,:c)‘_'] = 46?.-.12: <0e
om




/1

‘scmblaje . Fraverse-Fraverse

les fraverses _sonf Sowdeés . chowre Sur une plakbing,
fes ofeex (22) /),—p[:/as .Sont assembles enfre eux prar Sas
bouv/ons R 3-8 reprenant s/imulfanement un moment FleckissH]
A, tne Forca axiole /' ef un effort tronchant T.

Ll

M- 4083308 S cm
N = 923 don

H\L I = 161L dan
—_— ]
i + N Pour cat a::amél.-ja nous .chorsirons des hls
Y HR -8 F22 alisposes Comme mdz7u¢ Iz Frg.2
- +
o
N
: * —F o, = 350_ 7
D .dz =2LS0O-x
- + s oy =150-x
T[ A ‘Apaisseve ofa /9 platine - €= 10mm
,_ML (L,

Determinabion e ([ 'A.A
1522 = 2.3,02 (F§-2x)

F & TSx L /R /xx- $54, 5 =0
= x = 5 ¢
4 Fa
= 2, = 300 mm
Fy &y = 200 mm
\oi dj = 492
A-N

(3) Zd z.—_ A4Lo0 em?t
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CFForft dv ouv moment Flechissant A .

F* - H. d,/,zz_d,-‘ = 4380 dan

C@FFort o/ o la Force axiale N
N =N/8 = 415,5 dan

NE = Fip N = 44955 San
No = 2,f. 3 03. 6¢a0 = 755736 o

M;‘ < Mo Varifrex .

eflort da.‘ o 7.
7 7/8 = 20,5 olam

47 (N -N¥%) = 508/, 6 dan .
7 119 (Ne-N") er/fize .

epossseur ole /o /J/a/f'nz : @@= Temm

?a/c.d/ des Sowolures

WQ/& =& hm = Dog= S,6mm
S, -—-Z'
4& L; = j.r-- 22 = 3o0-72 = 238
,5 13: 2y, 2a = 262-/2= 250
4 Z‘&: Li.1a = 'f45,75'—f2= £33,?'5

Sliow; = 902 com

.

Ver:?icuho:—u z

4. Cordons de semelle :

408808 x 23

_ 900< 2400

8] 2, 4
056x 90,2 456(252'«2. 82 4 2(29 - 2x475)% 13,375)

= 900 < 2400 dan/e,,r

2. Cordons d’ame

1y 923 o, 18/ 4512

0,56 x 30,2 0,56x2x25

2

= 802 < 2400defcy
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/ﬁ.s.semré/ajcz Powlre - Solive .

Solive (IPE180)
chaise
/ Poutre (IPE 330)

Lo Sofive es) epcastrae ofans la povire .;’le//cz repose sur
vrne

_chgisae.

) /e moment o/’encostramant (#) crae
1 vn couvple de forces horizontales F
M Sa ‘trogouisant par Une force ole

2 h trovckion oans [‘onle .Superieure &

toe Force e ComPra.s.sf.on o nivesy
- =P e 'aila 'wferieura .

{.So//wz Catte Force ¢st Aebinie par la rela-

-tion ~ :/’6/5

1. /fs.s‘tmélajz Eclisse- Solive

2o /'q'oau'sscur e ('éclissesst ade .
e =4Fmm
F /e corofon oe SovAura :

Le d= bmm = Q¢=S6mm (At g.32
- .»(Jd-{- ,Sorent: Ly - §0mm -o-o’:-.lz-Za: EFmm
L, =4oomm > 0 - L,-19- §¥
F=M/h=2882/7/15 = 16013 dAan

—F e 1’: Verificatron :

4 F/”, 75(240.:4-1;&'.;} = /564‘_.:%: & e
3




/4

Hss 207/5/.976 O{d/\-b'e-/o;ou/re :

-fa Freobion ofe fo .charse ASuvr /a povire (IPE 330) est em/f's.ajé
par _Sovdure. (‘ensemble oit reprendexz un moment Ay
et vn effort FfronchornF T .

.3
L 7—-"_*" Dimenstons de lg charse
j,a,,\ . 12.25 [em]fem]. €= {Omm
7[—“2. = ,i____ Ly = 2§0mm
3 ¢ Leg = 128 mm
v Cordomns e Soyduvre .
Q= 6N = = =56mmm-
’ Ly =/,-2a - 233 mm
,\/ Ly =Lg- 20 = 176 mm
F O

Raechorcha dv _Certra o 7raw'/e'

x; = Le + %.a., r€ = 146,84 mm
x5 = Le v a2 o B B v
Xy = [c/z, = 64 -
Ay = A = apdy = 1332,8mm’
Ay = a4 Ay = 649, 6 —1»

Xe = (43. x; £ A2+ 249-&}/2(43449‘) = 444 mm

/%a/rutn/ o’ .inerfre ,

Ix, = Ayjou (x,_r(,)’+ Zyo. (x5- Xe )+ 2[#/,’-44.: +dvae (=, - x;}z] -G48 '

Colew/ Ao Aorment

M - 7'/3/2.(:.,.(} = F11¢ 9 dan.cm awn/f:!#él olan

= 42 em

\EFFQf e /”r H &= 44 tm
4. contrormnfe due o /o tompr¢5$/bn

Cc (by) = A1 V) Tap= 548 danjem® (= 14,4 cm)

2. Contrarnte dve a /o Frackion.

Cp(My) = My V) Toy= 1583 Qan/cm’ (V'=3,Ucm)

3. Ce= F/f2hyo, = 601,{ dan/cm’

‘fffa{- ade T Cr = 7-/ 2L,0, = 264,% Aan/ent

Verifricaltion e lo frbre v’
Lo (M) +Cp & 75 Fe 7
75'5',4 s TFoo VersFree .
Va i frealion ae /a £frbre v
(cX « c‘"/n,;) ““ L 0S5 G ?
609, 3 < 482a Vorifiee




FONDHTIONS'|




73

-= FFONDRTIONS =~

le S/te e Ferrain Se frovve av suod ole la ville de Seb't, sa
topographie présente Une pente osse; réju/r'chrz et o ligne
ole plos Grovn e pente Se trouve ofans une Olirection Nord
avec wne penfe Mmaximumn oe ‘e . .Sa ,su/oe_r/}‘cz‘a as#
éstimee o 6,00hAa.

le terrain es}t plus Aamajahbz er profondeur gu’en Surface
orn pect /e classer on frors Couchas .

_ tne couvche e ferre véyif.alc (o,50m)

- 77 77 arj/'/d -Sableuse o limoneuse (1,50 m)

. r7 o .Sou.s-faca.nfe aa marne-Sableyse

X lov résistonce en pornte minimale (Rg,) Chféjl'sfr;c est
e 45 bors o /a profonoleur ole 2,5 m .
D'apres [es resultats o/'ana/yse ofes dechantillons , /o dan-
_3/4€ Se€<hbe est ofe 7,6 F/m' an moyenna , /2 Frpeyr en <ou
varie @ntre 75,2 e+ 27,97 P /e .dgjré Ole Saturatien Sr «5H
.Compris entfre 97 ar 953 z
les /imites e /:lyu/dz'fé @t [’/incirca o /a/os/a'cf'l-; VarieeF dans
las plages _Swivantes 417 € W, ¢ 537
17,472 < Lp < 29,5 7
las valevrs oz /'’ang/e e Frotbement ot celleas ofa /o
_Ccohesiorn _Sont S° <y ¢ 25°
0,3 < w1, 46 bars
Depoinf de ¥ue mecanigee , (e sof o vna ~contrainke e
consolidation ode 1, ¢ 5 2,4 bars, /es indices oe Comprassibi-
-lifé Sont moyens (G204 : O 285) ef Cewx v ﬂaﬁffamcnf' S5onH
farbles (2,065 = 0,077).

Calev/ oo tauvx de Fravarl par la formule de ﬁgagﬁi
Vs = ZOH{P ANy +70(Ng-1) +13.CN)[F
ave P= 8/3(1+84) - i
on & N = l?,éé' 7 So/f Us= 2bars -y&.-:v;%’:f,.‘??m
_Souw wrme Samaflie carree (8= 760 em)
f=75° [ Ny= 2,33

Nf. = '{f
[f= e
¥= 15/ m}
C = 6,4 €/m?
F >3
D =2m
Vs = 01452 + 0,15.233+0,15.2.2,7+{35.0¢4-/
= 3,7 bars 3

= 8= (4‘7,5//37)'/7: A AR
= s = 3,68 = 8= 716 m
= s = 3,68 bars .
Comclosion: /e Fawux ola Fravar! esk e :3, 68 Bars
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ﬂ
— cowche l/e'jé/alc - 05m
. -

- - z . -
- o -
. -
*r . - -

) arj//e-.saé/eu;c N AT

i : . J_
Z e - - " £ » o .’ = - ,) &
L
.. MMarne _Sablevse
? L » L] Y
> = 5 ? L
2 A @ a

-~ » - = . ~” ®

/e Site oestine o /o

s _Constructrorn aCone
Y base Lo%és-\r;qug" - : Pecw) recaevorr
Ce gerre o« Consfruction .Sous reserve Hoiun
Fovwsx oo /ssible e

2 bors o la profondecr e
(2= 2,5m) Sor /la prorme rovge brigue r7e Sork
Las dz'/aas.fe.

JosSserremt fows les @chombillons _Somwt surcomSol
_lriadlds , /es Ffossemrerts seromf /n'j//'feaéfﬂ
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Dimensionnamant oe /o .Samelle
W/ ’a'f/'/' e demensrosner cne -semelle .Sous Frors (03) poteacx,
vn wEA 36 avec cn effort normal N et un mement M Survanix  €F
Aewx (D2) HEA29O =vac wn efForFnormel! ~N' . .chacwrn ab vo mement

AT Survant o .

|

HER3GO . Mo - 1088959 dsn.cm
AN = 17649 Aan.

HEQN240. A6
AF*
|

i

433600 don.cm

= 78328 o,
e L /:’%'8.360 = Pour le dimansiosnemeant e
/7 _Samele ef /e .colcul! es
~ 2= ociers - S= GrLLP+T
\ . // / 9 i X Y
— = HER 240 tonolis gue les ve&riFicalions
- Se fonft _Sovs SPp.

- On o .S/ pev tom/orc.cs:ld

-
= : e:l‘{//V‘(%

-
s

|
A
l"*" @M 1u' M= 7025959 Aan. cm

Ne= Ne2N'= 29305 aan.

740 =

A

Q:WN = 22,056 .{A/‘
== A > £33 _S59/F A:-760cm

- = Na 2N

-— N I AN 4 Na.x = N.3o+ ZNZ8S

:"Ji_" i l — = x = £3 52 «m
e’ §3, 82_55 = 1332

- 770 Ao memaent of excenfricste

j{g = Ap.2” = -32?‘320.-614

Le Moment /'afq//cao/ra
My - 2H4 Ay = 175120 g em

@z Mifrap = 36,4/ ¢ Bfe = 8% 2185 st 8 =220 m

Verificatfron des .confrarnfes :

% Orap- (R 136)/¢ < 05
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/S = Hu/L S= A.8 = 35200 em?
IT: A8Y = 141973333 cm*

U= 8/2 = 172 um
= G, = Mbwv/T o N/s = 2,19 olan/em™
72 N/-.S-»“U’/I‘: a0f — ., —
(’/e .a//:dj. Aes  contrormfes _Sur le _sof ast /—r.ap-c_;aidalj
C et Oz <<Sont les comfrornfes owux extramibes .

N
™~
n

uw N

G(8/¢) = (r; +36)/¢< 75 -

Seivont /owubre sens

V(”/4)=('z+3ﬂ)/4 < E} ;

_Conrntraintes raswlfontes.

N
"
S
+
Q!
I

$38 don/em?
o G, B+l = L,SF ——

7(8/%) = G+ 3G,) /2 > Vs

Op Aoil FEArrmenstonner
lor Semrelle.

-Sorernt A= 1830 om
A - 280 em

= 7, 72 d.dn/(_ﬂr"
02 - 0,18 > —

o0 Swoperpese [es corfroinfes 7w = 6,93 — 1 —
G, = 0,33 __ 1/ —

n

~Contp foalales .
i = 40z 2,05 an/ca?
’?’_:q+’;’:'{,4s —_—0) —

(7P 4

(Y 4 . ccasg) = ‘f,,.a’.ﬂﬂ/(.M'(F‘
Verif.

v Cone/wss/nr A = A= 2830 €mp
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_Poiols ofes ferres . Sur /a . Semelle .
_en prend /es s ensions e oy 197 rferation
( A= 760 cem , =220 em , Sorf Ar(8.b))y: 30 m) l
);: 4;5;'/’”"
Nt -f,s‘[ma- aé)(?aa-l.)]

11

= / 7

: = 1,5 [ (f60.220-1/0.140).(205- 20)]
= S949 daor.

1 &
//
¢ Fit )
Porols o Fut . =25t/ m
et cloe/a Semelle .
NE = 2 f/ﬁa. h 4 115.145.165]
= 95/8 o/=<n -
BLLor £ Dormal J-a/ﬂ/
// Np = 29705, 5049+ 98/13- ‘58724¢’WJ
A Powr: M- 1088759 datr-wm

I._ Semel/e M= 1775120 — 10—
Nr = 63:;2 olan
Avec B=8 = 280 cem. =» FlA/)> s
A ,0m dork az.yn—rcnfcr Jes olimgnsions ole [o Semelly
_Sorkt B =8 = oo cm

= {r,: 17,41 doo/cmﬂ"

=031 —
f'r,' - g 15
d',i =2 O, 4F —— 1 ——

Terre

P i it

G- zosamsm) F(M) - it10)/s _
‘;-,_ = 413—’ T =2 = '/, ?3 da‘ﬂ/cmz < ,3

determination e la bavbeur :
- mathoadae das bielles
by (B-56)) 4 =B02-110)/2= 475 cm
_Soit A= FS5 em .
Calcul ales aciers
math. oles bielles
@’ = f?f,:}vq A - 193. 300.jJoo = 173700 da2r .

49,3 ey (42716 = 24,12 em?
22,92 em?* (42776 = 24,11 tm?

|

Ay = Q. /8-b) [P0a h
Ax= Q.I(A-2)/3.04.4

Cornclusion : A= B = Joo crmy
A= FS cm .
ﬁ([ = /2T7/6
A% = /12T16
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_schermas AN Fcrra/'//aje ;

‘—_'__"--.__."'I'_‘
rrr £ C PRSP
A~ 1T"ITE P )
T T
l ;
]
12776 1 |
_\ < M ?
Ny ! |
i I O GO ) N -
s ?
\ /] .
C U U L U L L v
Verification Sows SPy : (G +5+T+5i)
M- 4396536 olan.cm N = 1231718 San
M - 41 946bs ., — N = 21545 —n-
~
lH’ l l:‘ Np = AMgp2il'= 55868 olan.
i A = Neg.3 = N30 + 2/ TS
i”\l” 2 . = x = 72,487 ewm .
e — L’ axeenitricite €: x-55= /3 ¢F em
- 8 > /e moment ofexcant. Me: Ng. &

@< Mijr, = 60 >A/6

= /o section ast porkielleament . Con‘!Prffrrﬂ‘d ;

P A @ o équi/fér! 2
o J L Q:5=6G.1.8/7 = F=2a/L5
- L= 3c
d I l # C=A/.e
N o G,= 2Q/3(4/z-0)8
;= 2.55668/3(150-60).300 :f,!fa_(g_]
S m

o-* e > r: < a:.-‘! \/e'r/fa'lé .

= 4?32g9d.'7.L
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Fzrrai//ajc Su FaF
~ - Por la methode e Eharror

> ¥
_’ J
1 ht -F0 enm D= 200 em
= D_be= 120 cm
Determiratron des efforks ™M w
0-hr XU SVeNNU aA-A .
Iimensions ov pofecre (sso. fbsa)
o .
M = 17957120 don. corr
f’;_’, N = 29305 dan
a @ = » T = 44329 dan
"_ /%,:/Z_,c. 7 420 = 23446005n.e
N - AN = 4‘?305daw
y e= M/ 36,22 > he/e
= /o .Secliowm est partiellen’t

- "ﬂmfoﬂ'/nea .

Calew! oAer mromerrl Frelr ¥ /ff,c .
/‘(;: A 4 N//;;/z_.d) (d:_d’:]crn)
= 44135885 oap. Clre

M= A5 M) Ga. b = 0026 = [K= 56,5
N E:- 09301
Th - e/ = SO0S2n)/cem?*< T

Ay = /’F/ﬁ_a. £A = 21,2 cm™
A = ANigy = §cm*  _sat ¢rie(F00)
_— u); = Af1.4.6 = 4,&.!0"
7, = . % ‘4_/;-/-/4-/0»:; - S¥&

o= 2,4 (YUg-h.0u) "= 2257

_So/F Far = s (2800, max (F,0z2))= 2258
risgue e frsserafron
o Host au’.?/nqznt‘zr Jor .SECclion o ‘ocrer .
_Sorenmt (672046776 ) = 329 .cw? o, W = 2,034
7, = 3045 oon/ctr?
Oy = 20/9 — ) —
G = M0y (2800, max(d, Gu)) = RED9 dor/em?™
pos ol Frsserarfion




Cos. 2 Potlecrw - Poofelekl

< A .
I Poleau (HER240)
W Mo = 433600 clan.cm
d /V = '/:825 TGak
), PoFelet (HER4150)
g / M = 23715715 oAan.cor
2 N = 2924 ooan
f g fr7ere /)rac.a'.a’a' e Colecu/

[ yen 150 [ _weq2g0 gue le cas prigedent (cast)

Dirmrernsrorns ofe /o Sermrelle; A = 260 Crq

B = 7120 crm
0= 4,49 bors * Ferrar//lage

02 = 0,005 1/ Ay = Q(A-a)/s0ah=-63Fcn® (ST14)

A = 45 car Ax=2(B-8)/30ahb=3,4t- (3714
Coas:3 - A #Jl
Pojfeaes A =320 cwr
HEA 360 B = 2Fscm
A= 6Scm
5 Ry=Scacm® (Friz)
A'x =4 5 om® [ #T12)
2 4
Cos:z B A _
Poteer _ = A = 480 cm
HER240 B = 130 cm
A= 35 em
H & ,
Avy=z 56cm? (6712)
l A'x= 4,4 ens? (5T7T12)
Caoas: § = A _‘7“
Poteaer A= 1290 cry
HER 360 B =270 crr
Poleov H Az F0 ¢m
HEAR 240 | . A
I Ay= 21 em® (41T 10)
A= 136cm* ( 410T1G)

v

i Colew! @n etoi! (Vorr onmexes) .




Calcu/ otv Fassermnrent y

Lo Sanrelle repose -Sur /a couvche Sous- [acernta e w1 arrma-ser b leds

$ 2 |

Farve vigitals ::."f,’;,/ el Y Porcls oes Ferras : 8,25 F

vk = 337

i Pords ole lo Samalle : %52/
a»:;'/c-ﬁdl v-45t/m - Q : 49 3F .
o /imponavse : !

63,27 F

morme Sablavsa rovge y= 43¢/ mb 0S5 = G‘J,”/A.J |
—————— M e = 63,13 70%/300.300 = 0,3 dlan/im]

6y Jditermine AV, par /o formule Oe ﬁou.!:/'na..s?.

/2 = 3 |
AT = 4.K.9 = 4.0,2¢. 23! = ﬂ,‘(ahn/(..‘%_

' = 38:h' = 05+ f,.r).g.ra-e%.l,?:gylrgj;
camyl*

- on oleterwtine ?raf}u'quamo.nf- re

Ce = 1,4 dan/an‘

0.y 0; — /es _couches somt _Aurconsolideds

A4/ h = Ceftses X /of{f.’.;.df")
Ce = a,ﬂaf(wl—fojs 400,. 37 = .0,333 {
2o = 0,45 '
44 = 0o IJ!/;,'lgy . /93 (a!1¢ls+a:6")‘ 84 = _;,=¢f.i
7.4 1

Cetta voleur es) mégative, on He pewt pas evaluer e i
Fass ewent L, dn Jo calevie oulFremarnt per la formula |
ah/h = 4t /1424 i

Cso = 0/45'

i

F'ho0s = 10225 dan/emt — 2= 0,42 (9raphiqut)

|
5
i
|
|
|
i

Bh/h = @o-0)/(f+20) = 2,08 [745

1

= Ah =~ 1 €t
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A ey/em ents

A e'jv/es e colcul Ses Cornslructions en acrer
_ [ €r166)
-Rdgles Neige et vent (v ES)

_Re 9/¢ trent parasismrgde Alg errersr
(RPAE&T)

_Guide /ora/v'?ue e C‘éor/)enl‘e /‘ﬂt'/Q///'?ue
(R. Daussy)

- C/ior,o erte mé/a//i\?ua (Chrorecrm tFhibara)
-Charperte ﬂ‘fé/'a//:'.? ve (cre)
_Coleul! des Ouvrafas /5e/ajaa§uz‘/

_Comstruction rréfalligue
Canca,pf/'oﬂ des Structures
(F. cf'o/f'ﬂa)







