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PRESENTATION

& Sfl/e/ _Oé ﬂo.)lfé’f.)/"?/ef -CO/?.SISJIG’ éen /’G/Ué é ./0 Sj/'UC./Uf'G

/oo/r]an}e en c/)or/oenfe me:{o/ﬁ?ue p -O/ ’a]e/r'er.s Pﬁ'nc//'ooax
dune centrole /Aerm/'?ue /m/o/anfeé o f yef :

(et ouvroge ess/ Cam/:o.se’ ok 700]:'5’ blocs, .se/oore’s por
,o/e,s _/oz’nf.s -aé d’/ofa//aﬂ, ef com/oarfe ur? /o/oncﬁer

/'noéujrr'c/ /oan/f‘e/ ; e/ 3 Panfs rou./on/,s -a/an./ o7 -o/e fof

ef devx .de 2f.

B ossofure me/o///fae, campo.se’é _Cle /oorf/c?ues _outosiobles

dons wun sens, ef -dons Joutre sens lo stobilife’ es] assuree
cir .O/e.s con/aeven/emen]s Vel')jllca’tfl Gﬂ/fe /&S ﬁ/es de Pao/"aw

z’a ]o//ure -04./ éaJC‘men/ esf en ,sAea./s r/'?/a{'f:'eé por Oles

POUJ{/'G.S /:Jar]euse.s .s’appayon/ Sur /ﬂ.s /aa/eawr.

bes p/anc/er,s sonl en dolle de befon arme’ sur coffraye

pero@ en 1éle nervuree (TN%0).

Bour /es a.ss:mé/aye.s O elre realises sur P/ace Oevron/

e/re éﬁd/oﬂﬂé’g .
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[ kG g |
| CARACTERISTIQUES
DES
MATERIAUX

/- //c/'er.s :
_Profils lomines en aciers: feE24 0z, = 2 %00 dow/em?
_Toles nervurees (TN %0) ep> 5mm.
_boulons ok fondotions feE24 Oen = 2400 don /e’
_boulons eordinaires /ype.s L 4.6 , 5.6 (2400 , 3000 clowlca)
_boulons o houvte resistonce /j//oa: 8.8 (6.:6%00 oon [em?)
0.9 (G, =9000 v ).
. Acier ol f;ra/'//a?e g
i. barres rana{r.s /r';.se..f 2 fe 24 G = 1600 don /cm'
. barres ToR (H.A) : Fe EHO Ta =2%00 e (&< 20).

con /ram ffu aJm:’ssiA/a //m/‘/e’c.s pPar /c.s caﬂaf/fo/zs o‘

JC'.ssura]fm {(ﬁ, < mox (G ,0‘,)] ccBA ar./ ¢.9.

é- Bejon :
be beton uhlise e/ dbose o 550 kgl A cimenf cPA32s
ef pey controle’

5 can/ro}r)/e cxo/mfss r.é/e ok cam/are.s.s/an .s/'m/a/e ;

O =675 oow/en*

- contreinie oohrissible en flexion ..sim/a/e z

0 = 135 don Sem®

- canﬂ-a/n/e o sz.f.Sz‘J/e ok A—a’c//bw E

ﬁ - 88 -cow Sem’. cc8A6% orf 9.5,

3. /?cs/;s/oace 0/1./ Ja/.'
4‘::’0- na/ure a/d .sa/ plrme/ 0/ :9'047/0/lf ..oé.f .Scmc//‘-‘

Jiolels o /asgae//es Jes /aa/eaax seront encostres

( voir eh : fona/a.//aﬂs).
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ETUDE AU VENT
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ETUDE AU VENT

Zc.s surcﬁaryes c//'mm.[r?ue.s on/ un e[f et.[ /rc.'s im/oar/aﬂl.[
sur les constructions mé/a//r'yues.ffe ce fail, ['efucle cle lo

resis/aﬂce eé’ /o s[aéiﬁ’fe' _o/ wne can.s/ruc//bn S50us Cés

surcﬁar?es e.st[ a:.{»/f_?a/aire.

/4c bion élémentoire wniloire
7_-%./\;.5/(,,,.;@. C
9, ression o/ynamfayae ok bose .o W0m ok howleur
P ,c/ﬂ}nfy/an/o{/an ]c]e/ , region Z % - 70 don/m*
/\; # ﬁffef _cé lo Aau/ear .ou ,a/essa,s 041 ,so/.

H + 1T

our og H<Soo, K =&.f.
ﬁ & H + 60

Httm 5 A =102
S Caef/e‘czenf _ole reduction _ales /ore.s,s/ans —aQﬂam/?ue.s
A est fonclion .o lo ﬁ/u.s ?ranaé _Obmension exposee
-ou ven! .y L=-60m
B Mpres wves Fig M2 pour H$30m, $:4725
K, (oetficient oo sile sile normale Ay =14 (w~vés . 1242
C : [oe/ﬁcim/ _ok pression foncf/aﬂ _ s ,Mbpasifrkm.a A
/a CO/?J/"UC‘./Ibf). f:[;_[;'
)a’as cwffcr}mfs Ce b C ,carac/er/'.senf res,oec/f‘vamenf Jes

ac./r'an,s exfe reeures e/ /.os OC’//b/?.S /'n/er/eares

fa/cu/ Oles rapﬁar/_ls _oles chmensions

3-”:__’!-:0/:
25 T e0 ho
A = H -1 -0/89 b<a).
p <2 =1 ( )




ga/c;// ou coetficient &

g}{/ore.s /e a&agramme ,oé /o /;'gure R.IM.5 NV6ES
_ Venl normole o S yranc/e face)
A, = 9/£< 05 f::aﬁ
ent rnormol & O (petite foce)

A‘ =0,/9 (.‘{ —-;):'10,?5

Qe/ermino//an -c/e.s oclions exferieures [;
- A;' /CJ/'/ure
-~ Vent normol  .oux yenera/rf'ce.s
Ql_la/are.'s lo jfé R.I 7 NVES, on tire suivonl o direction
o{/ rlﬂ/ , pour /o 1Y Jéu'/ure e/ /e a{rrn/er ver.san/ p /u

vo /CU/'.S S VO‘/‘?/&J 5

x =30 , L =095 _ G =-927 (sous le vm{)
o 30" , QI —— Lo =0 ( ou ven{)
x -60°, I, =0%C __, (. =+94% (ov venl()
X =607, l, =08 (G =-g30 ( sous le venl/)
pour les torfures jnterme dioires ef 'ovont dernier vers ont

G est rechnl oe 25% (orf 331 WNvES).




O

_vent /aara//e'/e oux 7enem/rice.s
Ce = .28 (Fous fes v._-r.san)ﬁ), f;y RIU.6 Nvés
- Forois Ver/f'caés r
A /c.rce ou Ven{ : (e = +4% A
_foce sous vent : Ce=_(13h.48)=-23

ge/ermmafion _dles octions inferieures [}

a permeaéi Life _c/e.s /oara/;g . voir fC‘g

e C = 180.21.24(33.9- 6.06) +(361-7.96) 100 = 1,8 X
60.825 + 271.6.10/2

fac'e :/ L4 . £10.2 $3.33+46.214(/2-2.06)4 (24-4.9,6) . 100= 188 %
sFES
face :/{: 3.3.2 +45.5,10 +4,8.21 + (47 f06) . 100 - /36 %
/7. 5% -
: - -4 .50 + 3.3 (22 -4 -0,6) . 100 = y,
J[ace H ", 5; vt 4

504.//55 /e.f /.70/'0/.5 .san/ /oar//e//.'menf am/er./e.s ( 57 < / < 35 Z)

» ge.s /n/er'pa/a}&bn.s i

L-am
’_"'_C-:‘-’ﬁ J Tos  coud)
fac‘e AD o = 13 6 /'{ (o V(ﬂ/) l 1 1—¢|l!
' I
-q2
’ BC _,l/‘ = 3,1 '_-,0,2 ‘q;?{
P -ga ]
4 A8, DC }Cﬂr'mee.s % " l
-6,30§ tomy
e 308
Aﬁ ‘IB . -4{“’ Qi
I T | j
Vtﬂé I_' * 40t _)
= I -9 A U
! sqo¥ |
ML CT
o -qIs3 «q8 —
E T - 3 | I
I
—
— I
1
i N —
-0,/33 o 3E




22 Cos -

foce B8C //‘:YJ (ov veﬂl/)

AD _u =136 7

iy

84 ,CD J(.‘ermeés

8 A
¢ |
0,231
vern l-—o$2'~ -Oﬂ,ﬂr—*:
: n,ll.r [
L 3
c D
32 Ca.s .-

Joce A8 Fermee (ov venl )
L]

AD _//‘;13,4'/_

r

8cC _/./‘::,f'/.'

-

=0,113

+0,45%

ro.efe

-

v

-0316

—>-0,292

i

+0,417

1 CD Fermée -0,19
- 0196
+ QU
A D
wli
vent
== 3223 -0
"’T
B ¢
+ Q417
~a,292

) !

Qi
-0,18 “0uv |
el
o3 " B

— l""
y
-0,308
—>-4,308 < 0,47

kil

R -

-0,1%3 *OHT
-QuiF
— ]

-.308
~dsos -cfoTrl

J o ur? L

F_T +o 447 r.—

-0,30¢ -4!0‘5

Y
-qfor

_1 +0,41¥ f—‘

g 143 -0, Hle—|
L1 -am 1|
e
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42 Ca,s :

face oe :_//’:1287. (ou ven/)
AB 4, =18

“~

p
% fermee.s

AD, 8C
D
-

1
ver? é |
—— reqi9e
| +0.214

L
¢

A

I
tq:ﬁ'):

+0,21%

)

B

58 Cos:
—_—

foce A8 M, =18% (ou vent)

/s

CD :_/UJ: ’8,8'/.
AD, 8C fefmeés

7y

B C

r 1 1

|

vent T |
= ‘—? ,o’“—{:

| +Qn4 |

1 i J

A D

g |
~418%
L
-4,188
T . -Tﬂ
—qa :
— -0,21 -oqsﬁ-ﬂ'
=92 1
v
— 4300 —'J
—> -430C +041F
T
L )
+08
-0183 0f
f \ I_> +f
€093 : _L
-0/8% w’r—u*:
+g#3
r-, ‘} —: L" +D?ﬂ? "J
-gI183 Qw7
+QW¥
2y
",
L0401
¥g/8 goqfng
— &
| ;IM i
I-¢ 183
STy~
| 10004
! i Lo tn
143
4
e
> -4 L2

i

Lok

-91@3 +o,u¥

it




67 (os:
v
.‘m
foce c8 Sermde (ou %83 05
Lz
/7 A D r4 *—
v = 1887
3 A’D ,/({, 2 l‘ 3 /n -qJar
c D > -0,400 -0 (%
- _JT_ T L L
ek | =
— -8,24 Q241

___-Jioi?i_ (1 qur ]

r—ﬁ”{’ﬂ -9.30
10, 4IF : o
-gi?¥ -0,2%7
i A T 4w

—=g/88 -¢m3

J -q 133

Si C < gl  on preﬂa/ Y QI8 pour une pPression ¢/_d,.eo

pour une SUCcion . (ord 2w wNVES).

éetzerminatlian -O/es acz‘ions resu//an/es C 2

Cale -C , pour Jes 7ua/re5 Ofrections v vent on o:

-G4f 076
p_— venl
vﬂ;‘“*' 081} > <4 - 9% -
= 1404 fe—
. -9,76
D ¥ c [b] i C
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-0,¥9 -044 ~g«9 -0,49 -0 78 - ¢
/A
1
-0,%5
—-a11 -051 | «{-98 L
+ 14,02
1
‘-a'g

1 vent

}? esu/./an/es un/'/o/res o re/em'r /Daur /e.s Ca/CU/s

(oré/earu recapf'fu/a&'/ ;

fogodes Pignons Toiture
T N R N N
Pression |+106 + 102 + (04 ' LO¥ + Q72 + g 30
succron | 4985 05 =8 ¥4 .97 -a78
remar?ue N
2 ICI< a3 on /oreﬂc:/ lcl-g 3

(Aré 2.153 NVES).
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CALCUL DES ELEMENTS
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LES PANNES

s hed

/a /oar/ee c/une /oonne eszl o@ §o0m
/enl,{re oxes c/c& pornres e.s/ aé

2,30m pour fes yranaé ver.san/.‘s

e/ LIO0m pPour /e.s /oe/i/s

versonts .

1. Evoluotion des chorges of surchorges

puds: o Aor'?es /:ermawen/es
PP .ol lo couverfure (TN40 + isolotion + occessoires)

20.230 = 46 don /ml
PP ol Prof /e . 25 Ao Sl
— G = 46 +25 =7 Jon /ml

f.2 Sw'c/fvar?es c :maff?ues
) A/e/'?e C M =d0.2,30 = 126,85 don /ml
. Vent : f =q- 3. K. Ky = 5,8 o Sl

7

V, = C.q}.e . swvecion : V,=-978.5,8.23=_-93 olon Iml | Gronals

Pressfar) C W, =+43.7] .23 -+3568 . versanfs

/Dres.'sianf V, =+472 .J,8. 1, =+, 4 } Petits
4

succion : W, =-078 JL¥ (I =-606 ver.san.l[J.

- 3. ,SurcAO'/'?e.“ a/:!xp/a/fa//'aﬂ :
P 100230 =230 dow/mL.

- C omér‘naison o/e.s cAor?es :

sm'vanf X=X

g = (446G +3/2 M) sino = 142 Aon /on!
4

suivon? Wi
g =(G + N ) cos 30 =244 o/aw/m/
q, =Gcos30 - Vv =-98~ ‘s (Jau/cvarnm/)-
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!

y/ éfmen:ianncmen/ -o/e /a faanne :

max
M, z < Gen.

= (‘ n‘/ere _04 resr's/ance : +
W/

2 -7
%! 24u4.6 _ 1pag _olon. m

ﬂ/nﬂl . -
‘Hldnl 8 & z =
M’ :___’_.‘_/- = __{__“_2_._-6— = 659 fr
g g
- Wh -2 2 6 pour Jes ,orofrﬁ.’s en HEA .
wy
o /Jreﬂc/ ? = 3
M.+ P My _ 109800 + 5.63900 _ 55 g o

Wi
> mec (= 2400

wi =/ s
= WEA /YO 4 ST em
%:56 7

Z l/er/fx"ca/rbx? 0 Jo resisfonce :

3./ Granaé ver.saﬂ/.f i
7O0FF0 _ 1974 don/em? < Gen-

G\—= Mr " Mj = IO.QIOO -
VA Wy 155 56

3.2. Pe/z‘fs yer..s‘an/.s !
2 = (#/3 G + 3/2 No) 3in 60 = 187 don [/
14

9 =(G + ~e) cos 60 = (04 .

M= _’;'_.{‘= 463 Olon.m
/7

MP* =Gl =yuns

g
g = i My = s905 dow/em? & Ten.
Wi Wy
= 166 a/aw/m/
paar /a' comé/naisoﬂ cGrle P e
?’ = 9f,.l' s

= 47 a/oum

/VI,M":; ﬁ [‘

4
MM': q"l': 430 2
’ g

1250 dlow [em® { Gen.

M., M
Gv:.'__... 4_____1....'.'
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r

i 3rkvation b db Slechs i

so//.fc/'/o./ian.s norn /.:ano/ere’es :

g, = (6+ M) sin30 =99 on /ml / Gronds versants
q - (6 4 A[,,) cos 30 =171 7 .[
_ , = 131 i
9, - (G + Mo ) 5ir7 60 3 } P,//J{s versonls
q = (6 # M,) coS 60 = 76 “Z
. Gronds versonis :
max _ 5 % [:‘ _ 600 _
{ T 38+ € I, 183 em < f - W—5C”’

{ym”- s 34 -couem Cf =3em

T 354 £y

{; V]'(‘”{‘ :g#acm(f

J-Dc)lc/.(s versom{sr

max “
5 Tl - getm< 3
{ “38¢ Tz, = 7 i i
5 q’[; = 2,70 3
" 3:4 Fp e Lde
}( =276 e < 3 em.
Y. Vsrification -ou cisoillement :
TMJ .
5 = z (Asem > 1574 A, ).
& - % L2 - 244 6/ = 14,7 clan / em?
Aa 55(133-0/8)
TM"_ S max
E = J 4 'S = ¥
y E_é_,—.—-l;_ ovec P 26 Sow

Sy = 4,19 em’

& = 426 4439 _ o7 oon/em?t
2.0%0 389

Sup (&,2,) =Cf = 4 ¥ < g‘: - ITI8 4 San [em’.
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r_
Vqérf'ﬁ'ca/r‘an oy o/eversemcn/ :

on ven‘/;'e /e a/e ver,scmcn/ o/¢ /a seme//e in.fcrieare S0uUs

/;[{8/ Oé .sou/evcmeﬂ/, cor /0 .semc//e super/'curl es/

sa/faé»'re ovec Aor cauver/ure .

G. Ve =--988 don/ml

q =
. J:'rr'ﬂ'caf/bn preﬁ'minaire

A, = '}[_}7‘;_ = 150 = K, = 3679 ( At 361 CHM66)

a; = 97“/’ & %{%}3?6_/_0‘ - 286 Jow/em?

= = 1052 O{?N/M?'l(rm

- KAK.0 = 3679.2%86
a/e o/e ver.semen/ .

= /00.5
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LES SHEDS

Lo foiture -de holre construction esl Jormée ok sheadk

.0 -a/ewr ver.saﬂf.s mcﬁ'ne’s peor ra/:u/oar! -a _ £ xaf/]m/a/

,a‘ 30° e/ 60°, f‘/s an/ urn /ora)[f/ e “-o/enl‘s -aé .Sc/c‘f 2’0 /De/fj

versont es/ vitre pour /ocrmc//re / ’«:/a/r‘ayc .du Aa/fmcn}.
cacke de shed

Ponne

6,00

. ; volua Fion _Oles cAar§¢s e/ .Sw"C/IarilJ :
1.1 C /:aries /aermancn/es :

PP v codre -de shed : G=35 Oon /'mlf
PP _.de Jo cauver/a_re + Ponnes :

C es cAor?es .serOn} Fronsmises .ov ‘caaée so.u.i formt _o/c
farces Cancen/re'es oux pah/s .a’ ’a'p/o/:‘ca]fbn -a/a ponnes.
R =[e0.(q¢0+ £32) « es]. 6 - 360 .dow (reac/fbm Oles ,aanm}
B - w26 do~ P =378 down,; B =330 dow ; B =2 dow

1.2 Surcﬁaric ,a/ :vx/oéz'/a//an oy
},J: 1050 O/GA/ e }2:!35’0 _C/ﬂ”j P,.-:llaaa/mvj 2:%06”,‘%:450@

1-3 A/er'?e 3

];’:517’ _0{‘7/\/,' }‘) =755 _O/ON',' E:GZ' -G/aN 3 H:U"(hﬁ' 3 ? céﬂf‘bf
. w \/en/:

12 Cas : peff} vcr.sm./  C=v0F2 =» V,,:C‘.Q =+373 c:/av /m‘

Grond ver.son} : C=.074 = Vp = -383

J

—M
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P voe O/Oh/)' E =. 528 0/0'/'/ J g:-ﬁé‘/ G/O'M,‘.B:f’jéo/dhl)' .g:if5gobﬂ

et (os
/‘e.s ,O/edx V&/’SO/)].S s C=-078 = V, = - 404 _O/O'A//m"
P--wou cow; P=-558 don; B =-460 dow, B =-36vdow; B = 182 dow

/8 g-e]errm'na]ian _Oles efforks :.

% cad—e es] une fo/s Aj(f:ersfo/z?ue, novs u//'ﬁ.'seraﬂ.s, pour
Jo deferminotion oles élements o reduchion, le " formuloire

_es codres simples ” (kiEmioseL) .

a b

e

__—-ir

A

J

_P P _o/u cad*e : c/)or?t um‘f@rmemcn/ re/aar/f'e :

G- 35 olaw fod

Va e
My = 895 Oon. m V, = 12425 _Oloaw
/\4”"61: + 43,!( s VC :{r{ff 17
/\'flmaxz - 39,9 14 & = Hc = 12(,3 tr
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_ Pour une c/éarye concentree B :
My<-919F v =29 F
Mmae = *0,76 5 Hy = H, =913 F
M, max = -0,09 F
Ve A
_Pour wne (%orqa concentree B
Mg =-9063 5, V=048 A
M, pax =t0,6% 4 Vp = gie P
Mimas = -831 K H=H. =025
- Pour uwne cAar?e concentree R : f
Vg =925 4
V. =475 K
Hy = H. = 943 # H — — K

. Pour une c/zar?e concenlree B :

My =-02 8 mg:a,fze
M, = -9 104 V. =9 8% F
M, =+02?h Hy = H. = 430K
. Pour wre cAaryc concentrée o
V. = B
5
Ve

Pour cﬁague na]ure -c/e SO/A'C//O//O/?.S , nNous _Oleferminons
/es -o/f'/feren]e.s vo/eur.s -O/es momeﬂ){s e/ _a/e.s reacjf'an.s
_o/ ;:J/o/ow'.s en rem/o/a;'anf Por Jas va/eur.s -aés cﬁc)r?e.s

cancen]re:es }rau vees /orecca/em';n] )

0/) oé.//en; /e foé/eafu .sw'ran/ :




—
nafure |force Bt Mmu{d_ Ly PR Va A Hy = K
P | _to . 93 . 52 +520 | 5% ¢35
§ B |-«72 + 508 | -234 +394 | +364 +394
- B 0 o o + 158 + 470 +270
B | -1« - 50 ¢ 134 + 60 + 436 + 148
B o o o o 248 0
bR - 692 +551 - 152 + 1182 +/15%6 + 883
e |A | -2# . 74 - w2 s 418 + 46 + 60
2-? § .ﬁ B | -3s56 +378 - 174 +294 + 270 +29¢4
,:3:"":{‘: g P o o o + 124 + 368 +2/2
W e\ \-\.
N 3 R _88 4l + ¥ + 50 +29% +126
1R o o o o r28F o
PP cadre |G | -89 ‘Y4 - 40 + 129 4158 (125
2 - 62/ r454 - 42 + 1015 | 41424 + 817
P | .eoo « 168 - 95 r 945 + 105 + 136
3y 2| -870 +924 - 428 v 7/8 1662 +F18
M Bl o o o v 284 | +856 + 490
j?, - /90 - 90 r 24 + 108 + 792 +270
B o o o o + 450 )
2 _1260 ¢ 1002 _2#9 12055 | #2864y | ¢167¢
g P | +76 .64 + 36 -35%8 - 40 - 562
rg B |.4332 _35¢ + 164 L2774 _25% -27¢4
k A o o o - _ /98 "
S B | -#0 - 34 + 90 140 +2496 + 100
2 0 o o o s 168 o
Z +338 - w62 +2 90 652 | -88 - 340
< P |+ 8¢ - 6% + 38 - 382 -42 - 55
2 B35/ _3F4 | 4173 _290 | -zex | -290
K, B 0 o 0 _ s .345 _ 198
© Pl +7 + 36 - 98 Y -320 - 109
Bl o o o o . /82 o
Z 1508 . 406 + 16 - 93/ _ 1157 652
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y//8 é‘/m ersIonne men.; -

Moo = =- 2133 o~ m (G +12P)
AN - 14439 SJan. (cp) . (6 +12P).
N g3 6y = Ay _N___ =62
A 9 3.2 400
M o7 Cen = W > 213390 27 em’
WA gF. 2400
wi = 1 emn’?
soz'f HEA 140 7
A = 3/,4' Vol 7/

z}erf'JC'C' 0’.//'0/2,.5' z

D%rzﬁCd]fan Weg ./a resis fonce:

_ A M.
© =k K
2. L - 820 _ 9075 s K, = 102
& §,73
K{:,{,ﬂj
> O = foo. *¥%39 zag._-?_%azge_ - 1644,2 dan [cm? & Cen.

31/, #

B %n‘ff'ca)lfar) oy aévcr.semenf '
e ffef oo Y S —

Mmm-: 337 an . m (G*Vg)
é//ﬂf./ ..-% /fx.//aﬂ

N = 1021 Jan (6 + Ve )
< Z};I‘I e Ofﬁ/? /Of'd/m;’ﬂéﬁfl 2
> S 3%'_{ ( orf 3602 cr66)
A = M = 130 = M =256
/¥
K G = 276 i{f"}i’}ég = 622 oo [t & Coap .

: U‘;n‘f‘ Ccvfian o fo fleche :

{M Z Ma%/z Jdx =

FEl

__'?ﬁ.z_.fa‘ = (¥4 cm <_3_{ = 473 em
o0

J(m Do rmvvead ok /a 6/40/'?6 f,_i .




£U

_ Predimensionnemenf oe lo froverse (1800m):

_schemo ,5/0//74/3 ; & &@
Jo /oou/fe es/ encasiree 4— JL l v
oux extrimifes. w57 " %00
& reac//cm a/es sheok .
Q= V + ¢ =2439+2708 =5/4% dan  (G+N).
pour une pau/re /oar//'e//emenf encastrée :
L 2 _zﬂf_g_l}g (3-4 ﬁ‘)- Z/f: O'Eb[ (cr1ée oannexe 13.93)

ovec: o=400m ,b=room , [ = [/300 = 1800/300 = 6 cm.
> I > /8392 cm*  s0i]  HEA 340 ( 7,=27700).

 Prédimensionnement e Jo Froverse (12,00 m):
_schemo .S/OJI:"?U{.? A

¥
N ' ¥ V
Q : reoction oes shedk o co0
Q = 5/47 Oon (G +N).
3 -
L D _G_’_/____ ovec | = 1200/500 = 4cm.
192 £ f
P 3
ou ]‘ ; 5/4?(/200) = 55,5 cm‘l‘

192 . 2 1.10% 4

soid HEA2 WO (7, - 7763 em™).
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LES ESCALIERS

Plancher

AF0

-
3
‘{

540

schema s ]aj/(?ue 2

{70

. 5;9:'?:.4/- a/ z:we 1OrE /;e ? = 30cm

- AOU./C(/f G/I:fﬂt /'770/'6'4( /l =¥ e
Jfarmu/e ok Blonde] : 019« gnz/; = 6% <qgécé veri je
J- f volvotion des cﬁar?es s
PP _ou ,orm(//e' 15 obw/ml
PP (volee ov /Ja///a.sse) : 145 Qlow /ot .
G = 145.07 + 5 = ¥ Fowsm] ;B =400 oow/mt.

- va/e’e . pour fm a/e pra_/ec]/bﬂ
= 6 =4 dow/m/ . P 40097 _339 dow/m/
cal X CO5 X

77 =@ +12P =547 a/aﬂ/m./-
- on Suppose uc Foute Jo /awf,fre es/ d{ar_gé PO G (b fa voles).

. Q:'Incn,slonﬂemen/ . ?i”
Cridere ok _obetormobilite” A{I‘ ZA s

S40

?:61‘-/0: 480 Oé?/v/??/

3
L > 5.9 (" s00 = 5. 4%0.(5%0) 300 107 = f405 cn*
7 384. £ 384 .2,1. 10¢

50/)( IPRE 200 2 I, = 7933 em*

W, = /94




22

/g &gj‘/.‘/;'colion.s:

- &%n‘f/ca]/on .o _/a fe.SI.S]aﬂc’e :
Pooe = 2L = S48 (14) - 19971 olom.m
T 1997,8 . 0% _
7. S - 1030 Ao Sem?* & Cap.
- Vin'ﬁcaf/an au c/;so//Yemeﬂ/ :

= &i./ = /1¥580 a/aA/

G- Imos _ 1480 - iy dow [em* ¢ Ser
Aa 025 Lo¥

¢ -

7. C‘ aa/re a/ appuf s 42 w80  I1vB0 (430
R - /480 Jdan ( reac;/an c‘/::)ppu/ es & LE:LIA:E%/
- B

e.s‘ca]/e/:s )
FPour Jo at/:jerm/na]/'oﬂ Oles ejg'meﬂ.Zs 340m
-oé reaérc]fion eJ{ /0 f /e‘cée, on u./r'ﬁse

Lo )[ormuérf're _Olks coaoles J/fﬂ/)é‘ A ".,'A',i’o g kﬂﬁ';.?nf
( A:/a‘njogej) .e/ ./ ;waé memoire (RDIM)- il ) )
My =-385 don. m
Ma = /82,0 »

M, =659 P (& my- $raverse).

Vo = 3027 dow.
Ha = 169 =
- gxkﬂem&z'onnemer)] :
Moax = 659 don.m N = 164 don (cwpreﬁ/bn).
A > N [2,3Gen = 0,24 cm®
wh 3 ST - 392 cm?
o, ¥ Tan
soif  1PE 140
qun'icco]fbn & Io re.sf,s;/once:
a mi- ] raverse :
ﬂ“:k,.ﬁf +kf.:/"§ J zl=‘_£_ =fz_:_0_f_¢=63,65 — K, =10/F K =1,008
o =orf ”é‘;’ + 1,088 _%_53_9 10% - 938  oon[em* & Ben-
. Pofeou ‘
M= 193 don. m . A=3027 Jdan.

ﬁ:lfc‘-
Al




LI

Aj:_@ﬂz- 3'03

o K, = 14032 K‘{ = 416¥%
160 .
™ = 1032. 3027 , 1767 . 193100 _ 422 don/em? < Ben-
16,4 73

jen':( aQu a/ever.iemenJ:

- ven'/;'ca .14&/7 /ore//:‘miﬂa/'re :

):%/_. :i_g-_j_ﬁg =73 __, K =4%25.
= K (T.0) =428 3027, 19300 . ;759 Qon [em* < Bep .

/6, 4 ¥7,3
pas -Oé /‘/;syue _a(e -o/eve;:.rcmlﬂj ;

. Yeritroodon b o Fleshe :
on colevle Jo fleche & mi- Jé-avef,:e
[ L [’f MF e - 170.2.10°

= 05/ cmr <L = OF emn.
&x f=/ 21 /0% 3/% Joo

ganc F s Jooc///'e.s Sous /oa///a::e n{ lous /oaﬁer : JPEL00
- C‘aaﬁm c/ ’a/a/aui.s : TPET140
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PLANCHER

liv *

60

6,00 o
pQU.} re —
Lio

Lo

Lt .

—k > b b & * %
P00 @00 4,00 &P0 GO0 K00 &00  &00 6,00 & 00

Iy

Z/n /o/aﬂC‘Alr /oar.//'e/ s’e/o/c .o :'n]en'eur oéJ J;a// 4 {:'71 )
amena?e' en Aureaux c] ma7asm.s a/c s}océa :
//?: en B.A

repos ont sur une oss oture mc/o/[f?ue compos ce .ok

C /e.sf un /o/ancﬁer m/‘xfe c'am/:a.se' dune do.

pou/res c/ Sa/z'ves -043/905 ees /acr/aenaf‘cw/aircmcnj .
2’ ;n/re -gres -0/0-9 .so//ve.s . 4,50 m

2 a/c.f Poufres : 6,00 m cj L7O .

= ﬁva/uafian .Oes c/raryes :

/-1 Cﬁor?as /oermanen/e.s :

_ga/é en B8A . .. ... .. ... ............. @500 .01 = 300 don/m?
_mor/ier _04! POSE ..ol e e £ 4%

- 50ble (3em) . .. i e .. 1800 003 =54 “
-C‘arre/aye (eem). ... ... @000 . 0,02 =40 '

& ossa/ure me/a///?ae ETNRO) oncn wn vnsem s one 1L “

- Faux p/ofona/ i eee . ... 2C8 v
_cloisorn . e 2 TS "

G = 532

- S ———




Z£3
—rg———-r
.!.2 Sufc Aar7e -O/:!X/D/of'/a]lion :

( bureaux ma?asms).

—

P - 500 .down/m?

Z Predimensionnement _des /aau/rcﬂa :
Des solives sont orficulées oux /oaujre.s.
G = 552 .15 +20 =848 _dow [l

P - 500 .45 =750 v

2’& /oau/fe//e esf soumise .0 wné cAarye /4'nca/r¢m¢ n]

436 + 32 P =256 don/m/

re/'oorjf'e :
Cn’/erc ,0{? ,c/el(armaé//i/e’ 2

_G+P = 1098 don/m]

J
)(:_";.zél 5_4 #-C;M:G#ZD cm*
384 . 1Lk 300 38«4. £

.30/'] TPRE 300 .

. ﬁrz‘f;‘ca] ons :

3.1 Zfenﬁca]/b/) o /a re,s/s]anca:
-4/3G + 32 P =228S _do~ /m/
| Mm- 9/ _ 228036 | 028 Y m

g

g
Me - 10,28. =
G} = 7= ’5;’5 08 - 1846 _don/em?* £ Cen. |
!

3.2 Zan/cof/bn s 774 c/.sai//emen} ¢

J = ﬂ = 6855 —O/DA/

1= 2
g = _f—i = 6555 = 346 —JDM /Cﬂ‘)‘ a.:"’
J° A, " 4¥r < 1T#

Iv . Pr'e c%'n?ens iannernenj _Oles ]nau]rcl .
L‘e /orco&'nvensiannemcn] es? A{Jase’ Sur A cn‘/erc _ole _dle farmm

bilile, schema .s/a]f?uc :
|
*

P P
(Annexe 15,310 créé): J. J
on peu/ -Can:.ia{.'i'ar ici comme

o

uni [ormemcn:( repar.r{fcs /e: Series . 2 )
4T0 i,fo 1,50

.a/c’w moils 3 cﬁoryl.s canc:n:’re’es

_#ﬂ
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S e e
e'éaﬁ.s -o/o/o/f‘?ue'e: o J ,oou./ra .0 . Oles inferva//u re?u]:‘cr.s

o
7=6+P= 64386 _a’aw/mf - 1
%00 =
Ly 590 300 . 25869 cm*
. AFY. £
.so// HEA3 0.

Ponneouv Ol oolle

lxrf,fﬂm 7 (y:.ém
. L - 450 =025 <O % = Xaﬂ’o/é /rava//;{- _aéym /u.fen.s

f .....
7/ /.::("r /::fu.f /oaﬁ'/e par/e& L. ﬁ/ _Olons le sens / on aa/opfc
wn /;rra/'//aye igrfa//av’r( .

M = 4‘7/‘: —_avec 7' =G +42P = /728 _.o/av/m/

Xy = —

g
= M,'.r 456 a/aa./.nz

I;u moments  sonf reporf;b suvand / :'ne_?o/f/e' s 4 Mo s e ; [ 2 125 A
_ Ca/c.u/ .—0/65 mOIﬂOﬂjS ‘
. Ponneou .Oe rive

M, = Q9. 486 =462 dow . m

y =06 496 =292 « 96, 94 M,
- pa/meau C’dﬂ]fﬂj: /ax ' /
M, =678 M. = 364 oo m ’\ogfl;,'/ e 7
My =06 . M, =292 4

f e r‘raf'//a?e ¥

_// cier ulilise P < Tﬁf_ = 12 mm
_ Ponnecw central

h=12_1_0¢ =100 em .

4
_én jrave’e 3 /{‘ - Me, . _Jé¥. w0 a o & cm./m/¢ 5T Jomd
2 G (¥/8). 100 .2%00

& =20 em

-:ur//apuf' : /(., —_5_9_3_-"11_.. = /3 cm' Il o 476 [l

(7). 141 2200
e :35 am

#
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- Ponneav Ok rive - i
.en frawc : A = Y62.10" 179 cmt /il » 776

(f/r) 16,§.2%00

- Sur /,o/:ui : /,, s 473 cm"/m/ = #Té
,gm le sens ¥y oen Frovee /4 Qur e /ml » 3576

.o /b/o,ou/ /@ = _43 = Q28 em' /ol
Pone on aaé,a/cra un fcrraz’//a?.- commun pour Fous

/44 /-)avm:awx so:'/ el Jl‘l/'/A‘ .saua/l’ #é -04 Ml% 15 218

l/tn'ﬁcaf/m s 27 C/;fa/%men] z
pour une bonok .de 1,00m w bst00em.
729 . 1722 45 - g296 .obw

2 2
& =_T -_f129¢ = 137 olon lem* < 4106y =68 dow [em?
b.é I“’.;.}l

> pas -a/ Jf::vv‘ﬂ'.*c.v/unm jramvtr-faél

40 veriticotion .o Jo J’C'.f.sura.//bn esf inudle cor & £ 12 mam.

[a/c‘u/ dé ]d f/e‘cﬁa >
Za /m//ca/an ok Jo fleche es] inufile s¢

he e _A 20 cc /
, <o aa68 _Art st 4
7:- >£0;ia bh < 0en ( )
ovec: A s 12 em Az {92 cm? %4:4!:
{ar:rflﬁaﬂ b = 100 em

he o e -
2 22 «gorx D s = 9,08F

» L]

A _goorg ¢ 20 . Qoo¥¥
b. A Gen

= 2:’7 vcr/‘J‘Gcabeﬂ 0 Ja /70‘(;/‘: c.sf zhu]ffc.




2¢3
S

- P/ancﬁer co//aéor-aﬂf -
/g./ude 40/6 ]0 fwujre m/'xfe :

: b
) (7Y L
N\ _ .a.“.-.'f;_d_ B e
“,; £ h| e e T bedon seul
T, AR _ PA _ et D ke ncu./re o Ja
5 -"Cj'fd:fl" mixie
e 3 gxg eI s
\ E Praji';(
@“g/n’
A o/ ; 4 = A!JA s 3,:34!7/4 ,J;:_,I'TA:,_
2 cas /Deuveﬂ/ S /ore.feﬂjer.
J9. S¢ ono 5 o 3/” he) X//xe neutre posse -au Olessous
he nA
5 +d,. 04 b

o/e /a a/a//e 4 Ce.'.s.//e los /e fo/w feyucﬂ]* X =
b. s/ 8 5 2k he) . I Axe neui-e passe dons la Aalle

nA
2h

= X = _..__._......__‘_-—
ey
A/p/a//co o

A,:Izcm,-

poutrele IPE300 — hy =

AO’U/G(//' ,aéj e vereEs -

= a{:é_e+44 _éﬁ =6+t ¥+ =25 em.
A = af; é_- =3/ em.

b: %ryear a/ /o dolle collaboronie
L/ 4 /. entre-oares _Oles .sa/r'va)

o & /aar./ca b Ja Jo//i/e)
4 Q:J/oﬂcc o o section consicerée

o /o;ga.u/ /c /a/as /afaagl)
100/2 =75 emn

550/'0 = 55 en?
_3_({50) = 1125 cm.

30 e .
Yem (TNO).

6 = M7 [/40
3/4

b;—miﬂ _—.:.5:554/:7.




2Y

— —
Lo /argeur moyenne e Jo nervure -du beton ou ol
ren farrm’s = /56 cm.

Las nervores oo p/a/e/aie sont orienfeas /oara//e e men?
oUX So//ve.s.

. B 55.12 + 15,6 .4
=55 ) = . =0 847
pour 5 cm — CREER & )

=2
n

B 2(h-h)
x <%

2Ch- he) - 2(3/-12) =3 167
2 ’

Bone Jove revie dombe en Oessous b Jo dolle.

B, = B+nA =5542 +106.4 +/5.538 = 1394
x = he , ol nA -/297 cn

,&’o /rjﬂ.fm/.s.siaﬂ' _Qles forces Ol yﬁ;ﬁe/neﬂ/ o Jo /aau/re//e
vers Je bedon esf assuree por Oles connecieurs, denf ko
ca/aac//c’ 0 éle’ _deferminee por _Olas a$30US.
Z;.:Paeemen}[ -J&‘ C00/7€C/8U/:5 ne Pﬂ{// &n OUCL Ccas ¢aépa55‘f
10 fois /;p0155eur oo o dolle : (At 3.32 cTicr).

L < 10h, = 120 em
B, Jhlisero des connecleurs : 60({/0/)5 o Jeéfe cyﬁhcﬂ—i%xa
.ok capac//e’ @ -ue d /0/7
o Sometre o gouyon.

g resisionce ok beon .o ko compresswon ( 0p). =270 don [em®

T

i)

ftem < Jd € 32 em

06d s &< Al o
hy ad

2d <« ds 14

o A
umc% .

.ga resis .\fance.s _04 p/u:x'car: Conncc/eurs

s:‘/ue.’s Sur une meme .!lc//'aﬂ .S’ac/aﬁ‘f/b/m en :

?ueéyue m‘en/ /cur.f ccar./cmcﬂ]

on /D/' &n O/

d:é,a o S
£ - 45 em = 5= 42.20V202% = 1952 Jow.
A =%em L Gp=25em.




30
@ St ﬁ

Aotion -de 'efforts Jranchand
&Eeffor] Fronchond T provoque un effor] _de ?/:'ssemenf
( .ok Jv dolle sur sohve) por unide _oe /on?ueur : %

7 = _%_5_' s/ x2h, (crier ., Arf 2. 41).
Sy mo;nen/ s.{aﬁ'?ue / & ¢ ,/{” neu//'e o une par.//e _ Ol

Jo section rmixte sifvee _dun cote ok lo ﬁym e contoct

Acier - ge./aﬂ. 5" = c:{ . .'42-!;__5 :
’ ’ ’
L moment . inerfie ok Jo sec fion Aamoyein/'see por

roppor/ & Joxe neutre b lov sechon mixte.

L = ]b - ﬂ./; + .Sfaf. A mamen/ _o//l'ﬂcr}/e -a/u praf;}e’
VAP he - 55.02) _ 7920 cmt*
é 2 2

S" - 25, yr.%%ﬁi = 9704,8 cm’®
], = 7920 + 1. (§356) 4 97048 .25 = 3¥3880 em*
selorn cricrr orf 2413 on odmnel que : T :.;_5_
-ovec g =(G+12P). b

9 = 633,6 Sow /m/
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PP : G =652 .41 =523 don Im]
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- Surc/)ar?e ! @ = 500.45 = ¥80 _aéw/m/
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q\'a = G\a" + ’: 2 0\’00 .
G‘;s = Ms - 3726 .10° . 669 olow/em?
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PONT ROULANT 10T

— Possere/le -

: Pan./

fﬂ 3 r J'/
Poutre de roulement

w le
b L /2 B

~J
7

/gafedd :

L's C aracrfcrf'sffques :
~=t0¢ 3 c/lor‘?e u///e

max R = 95¢ reaction manma/e' sur un\ya/e/.
min R = 3_93 ¢ “ mr'n/'rna/e " “

/. 995t . force ol J(z"ehoye Fronsversale

A -136L ¢ - . /any//u dinale

(4 = 364 m en/re -axes aés _?a/ej.{s.

b = 435 m
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W = ¥ cwff/cf'en/ a(l ma/ora//bn a}nam/?ue.
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- Qﬁe/erm/na/ian -o/e.f effar./.s 2

/- S ous /e.s c/arfes ver/f'c:a/e.s :
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w._ Ca/cu/ Cles canfrainfes d veris freofions :
! [ on/ram/&s /on'ncgba/es
£ 1. ( an/ra/nf/es aé?'e.s _ov po/a[s propre

P = P‘ear/ + Re‘mﬁ'lc R E Fa.sure/ e .
- 32 +w05 + 8,34 =1L & aéy/m/.

), = {:/‘ /55,‘95 w2 207 U m
o= 4 —M;—' o'=qer .

_Caﬂ%"aiﬂ/&f
r
G}:w ..,‘;i;a‘l = ¥4/ 7 dow [emr*
E = 7o 44700 Ly,
27 A, 2822

1.2 C on/ram/e.s aéc; oux c///arfe.s VCI"/I ca/c.r 04/ /aan./ !

o - S e o 1% 85 10 - 1152 7 dow/ent.

["V4 o /16 80 +
G’V = _ﬂ . 7;"4, = L. /5,2“ /0 " 656,! 7
’ A, 2% 22
4 s . forr o oqp . L 32.10° - 6,25 p
weorr = ¥ - = ‘ 28,22 ! !

-3 [‘ on/raff)}{ﬁ 0410-9 oux c%orye.s Aarn:’on/a/a ./fazzs vers a/u

2 = —_—___VV? ¥ V2 39 94 - ’
- LY. CIHS 272 olow /e’
2664, 5

Iy. &
o  Iveov aé /o /oa.tsere//e:

Sy = M 45,75 + 2305, 36,85 = 1650 e’

F 4
b 0% cm > Gy = LY LHRZ 107 1680 _ 3592 ofow/em*  Son
0,8. 106432, 92 1%

o rrveod Oé /0 .56’/7?(//6 aé /0 POU.//‘G' 0/6 /'0(./[.'/?7 tﬂ]l.'

o -
&g, = - ‘51 avee b =165 cm

Sy = (468 18 (24,94 + W) 7770 e

5:,_ - 441324 772 _ 92 daw / em?
L65 . 106432, 92

-4 [ 0/}//’0&7/:.5 04;:,5 _aux .SdfCAaffé’J Aar/eonfa/e.s /ang 1'“:

G.;S = ______5,/ 4. :___.__._._.._{"""560 = 30 oéw/cm4
As +15¢, 63 75

—




3¢5 .

N T, TR

l. [an/ra/n/e.s :ecaﬂa/a-'re.s #
wisd [offed b Jochon locale oes goleh . gui se tracuif
por une  Compress/on verticale de /ome moximale ou contoct
ok lo semelle Syperreure . galet

So o{fxxﬂbﬂ S .ﬂ?// .J'z//'vaﬂ./

rai

w7 aﬂy/e o us* erl S
'e: 042/&,--*9,) 4 p:’/z/e,q‘, n e I
» LY rrry
=3+ 206c +,65) =193 cm. o o |
i . o .
@, = P s 1o _gq g domfem® I &
1°% ¥ le 43953 ’ jc.tm.m !
Zy =020 € 1788 dow fem? J '

I, ¢r/ﬁcaﬁms o
3.1 ﬁﬂ‘ﬁca//m -044 //ex}oa Mg

O @ e¥2 (G408 +05) =6 ”f‘@
& =Wy w7+ Y (11525 +222 +30) = 1370 owl/em? ¢ Can.

O: 0=+ 8. G o6 o Gy W7+, 11520 +272 430 = 1424 Y/

3.2 (.;ﬂ/rmb/e: cé /afe.f.s/b/) /oc a/r,'s efu :
&y =3935 ow femr® < 18 o, -

3_3. (\o/uc-'a/}?/es aé césaf//emen/ :
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o6 Gl BG sz’
avec : @ = 6, 45{.63, + 05, + 054 = /4243 o [em?®
v
& = + % Comrr = 7231 P
¢ =993,8 dor/em’
o @ = 1767 doanlem® < 12 Gan.




I

Y- ‘Cr:‘f/ca//an e Jo fleche 7
_fleche verticale
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B: f acleur o .compar/emcn/ ok Jo structure.

polre ossofure es? contreventee por ,oa/l'a _gons un
sens ef dons loutre por oles parﬂ'f.w.s outosiobles

w B=g25 (lobleav 3.2 RPASY).
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( pour Jes fnﬂepo.{l ouv Zanyar.s , wn mimmum de 25 X% e I
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on Oispose Oune voie .ok rovlement .oons chogue bloc . Lors
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une po.u/ian 90/ provogue «n cf/or/ JIJmifv¢ man'mo/ dors
un por/i?ue es/ égole o 364 100 =613 (& =364 m).

co o /les ?a/elfi se Jrouven! .ok ,aar/ of Joutre Aun po/cad
omsr on /arcna/ le cos le ,a/m aéié'mra“ ( pou'./tbn ci - essous)|

Pl e I
r

R=2P. P& ovee P- ;'_ b
7 P 600 IR ¢, a0 =
A
Gonc :  bloc B : R.2730. 2730 A% < {902 o,
bloc D : R =341. 3412 . 284 don .
68 3 Fov .
142 dant 142 gb;:f o o Py g
,e/z_""'f R/z o {00
- 19,00 % : 13.00 3
blee D bloc 6.
Colew! Jes centres cle maosse of dbe Jorsion :
Bloc: A 1"
. Centre _ok mosse mveou 7 & I : s e
Xg = 3000 m I o
ya = /4, §0m 2900 —— é —p— 1
_Centre .ok torsion : l . le o W
por rarson o meef-/e _oks | S =Lda )
60,00 o=

b
par//?ae.: . /¢ cerire 4;4 /or..s/on _aém.r
/e Sens /ra/zf yar.sa/ ca/'r)c/aé avec /e aen/re aé PIASIE .
= XC = 30,00 w2

Z &

oo n;?/'aﬁ')é' Qs /oa/eés es/ z‘c&ﬂfc‘?ac.s




- 46

_ R (osre2g) .
*%- 1 5@/ =2/330m

> Une excen/n‘c//e’ _a./s Je Sens /anyi/a Jna/ :

ey /Y -4 )=12m < 5K Ix.
g onc r'/ faa/ /eﬂif cam/a/e 0/ :Jﬂl axc.en/n'ci/e' acc/c/en-

lelle dons les 2 sens (RPAST orf 3.35).

J € =0 05¢x =005. 60 = 300 .

Bloc C -

X‘ 70,00 rm
A L JOm

e-/Xe-X)=/q-4/=°

XC = /.r,aﬂm
% = LI0 m

=5 exc:n/r/c/./e' acc:'/'aéﬂ/e//e e = qos 4 2 130 m.

1Y

-

11,00 -

- o

k
T 310,00

A




CHAPITRE V

ETUDE DES PORTIQUES
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PORTIQUE I3

Bons le sens fronsverso! v bloc B, nous ovons wn par/z?de
& wn sed contour, /o Froverse _ole ,Dar/eé L =1800m,
/es /oa/eaux o//z./ﬂe Aoc//eur oé 800 m.
gQ ,oor//?ﬂe e,s./ 3 /o/s Ayper.s/o//?ue . &n af./f/se /e
‘farmu/o'ir'e a/as caaéas .S‘fwv/oé.r y / A - KLEINL OGEL ) ., pour /a
aé/ermfna//aw s Slrrent ok reduction .
On co/:'u/e Jes moment .dons ¥ sections donqereuses :

/o bose ol /oa/eow ’ eﬂca.s'/remea/)

_ou vead 0{/ /aan/ rad/c.m/

-ov naed r/'_g’/;aé 8.

O i -Froverse.
ef les reoctons o é?ppu/ Y% e/ H . O /aarﬁ'r a/agw//a.s
on Oederminero / Q.ﬁér/ pormal carra/oona/an/ o Moyde
.sec//an e/ / ’e/)‘grf frowcﬂan./ mox. '

jroverse (HEA 549

t
voleurs Fixes: b_ﬁ [ c
Z, : jnef/,“ 4 /ao./em/- Po fecru (HEB3HO) A ) ]t _ ‘4.00
YA ” ol /a /raver.se. r.oe
(R R e ,,
N, s M 4@ = 2756 ' e -
N, =6 K+l =5516.

1. (as O cﬁar?es i
1.1 C horges /oermanan/ es.
PP oe lo roverse: &= 112 olow /il
PP clu paafeau ‘@, = W2 '
PP de Ja Foiture . 4 Jorces concentrées

7 oo 600 ¥ coo 7

lfc’

- e,

g =2¥39 a/aA! a/opa/‘./e’e.s pPer /e.s .SAeaé




4¢3

| 1.2. .SUI'C‘AG/'?I é /a nc/'ge: \q“’ Jr?” ,L;-f f‘?d

p J@rces cgncen/re’e.s

g =2708 down

1.3 Jurdaffd a/c V‘/?J(-' y A bcoo ?’ 6,00 %6,00 &
‘ 1

9 =-1988 don |
L

.4, .n;rc/tarja a/Jcs ay /005{ rou/o/v/ (102() :

on 4 a{wx cas .’

400 Fnar i l LPmar :j
FE W] A My
100 & Tmax Trvin Tmax et
ovec : C=b +2/1M =052 m
Poas = 13,24 Lf. Hy =2 1324 tf.
Prin = 5,43 Lf W, . =14543tf.

1_5. .surc/)ar?c.s ;}Jm/’fue; :
den

3o

+950 v ol +95/ dan |

Ge lobleow Obs élenents de redoctions pour Jes
o/ffferen./e.f .Sa///'cf'/a//dﬂ.s sera Oone le sui ran/ :
. .s/gne : c.{ﬁsr! narma/-‘
+ compression

- .//‘a'c/fb:? ,




cas a/‘ scc}faﬂ a -@ .sccfzim E- ,sec!ian b-b .scc.\[.-bn i & ]
c/)ar &

? M’”# Na (P -";'"““ﬁ- F”" (H.m) Aé' €:0) M Gf-m) N (+4) T8 max &i3) My (# M (ﬁ_)l
C;;?_’;g;m{e + 4,616 +F,022 + 4730 1,494 6,08 4 . 9,232 11,30 |+35,4950 |+ 9433 |+14730
Neige 3,912 cCule | at,u67 |L6357 |aSuie |7 824 |44 4EF |G Hl6 |48 uZs L Al

Jend - 3007 3,876 | -1,13 su,960 | _3,976 |45 998 |-1,113 |.3,976 |.6,434 |- 1,113
selsme t6,920 tgu72 |t 000 | 13,6%2 |2O472 t4,250 |2t {130 r o472 0 + 4130
Pont . rovient 2749 +12,789 | .o, 1% -1,430 +12,789 | + 4,804 |-0,117 -0, 48/ +0,¥60 |-0, 117
cas @ # +6,0/
%J-:W/W’f 16,919, |+3.3/ +1,965 ‘:;fgz 413,311 10,270 |+1,885 |+40,07/ +0,932 |+1,%65
ca ’ ‘ i
[ es combinaisons fes p/us c/eﬁ: vorables .
2. Poteaux :
section a-a (base pofj section p-p (niveau PE
Efforis
combinaisons ~7 (g") N ( Jf) r (ﬂ""J N ({3() Tma»\ (f.‘f)-
W36 + /1712 P+Na) 123 436 + 43,45 -33,18 142,20 + 8084
G+ P * 425 21 207 126,22 S e 125,30 $ 6,018
2. Poufres :
secdion -4 (mi-traverse| section b.b (noeud)
Efforts
combingisens M (Hfm) | N (’U) ad (6{"') N ({}() Tmax (Jf)
46 + 1742 P + Na) + 27,033 ¢+ 802 .22,858 + 8,02 ¢ 15,747
G +P %5 s 243 +5 47 - 14,368 +t5 47 +6,521
ek =t o j




QU
L \/eri f:‘cal:’an: !

,é- ,/J// ure ?cncra/e Oles aﬁ'a/?ramme: Oles mamcn){t a/an.s
/e par.//‘ que e.s/ /e//e Que /e .ScAema Cr- olessous :

.é'ffor]: # j/ 7 7

Mg = +23,436 lf.m
Mﬂ- :ﬂ,,,,:-a!,lfj(/-m b ‘

Neor = + 42,20 1f. k
e
ovec ' 4/3G + 17/12 (Pi'A/ﬂ) 5_-;'[___'?__ [f
T x
Tt:nal = :/ o84 'é( Ji
Rolecw HEB3HO. //‘

2-1. Vir:‘ﬂ'ca/fbﬂ o /o .SJ/aA/'/f'/e/:
/on?ueur f/‘ Jg/amécmen/.- (//nnexe 124 €

§ = (5*217-"'7'15) L, = 1,373.8,00= 1498 m. Hlomb!
(5+ =) flomb} ols x-x
{{’ = _222 -350em (e pofeau est entretorse” par /o pau/re
' A 'ﬂ'e/'nayc et celle ol raa/emeﬂ)/).

A o le o 1098 _ 752
¥ == 14,6 } maox (A,,)’) =4, = i 2

p :_Z.t:.'_ =390 == 46,5
17 7,53
Aoif verifier o K, 0+ K, G < Gen. ( {lexion compa.se'c).

on
K, = ._J/'_-_f = 1022
A, - 3
K;‘ = __"_"i_"_oiff = 1,14 ( mamcn] v'ar/'an/ //'ﬂc'al'l'emcﬂ]{ )
Ay - 1,3
= 1,022 . 42,20.10° |, 1(14 3348105 | 1962 Son [cm* L Bep.
170,49 2160

2-2 \/err’f/'ca.‘/fan au a/ever_semen/ :

- v/er/J{/‘ca//bﬂ ,areA'mv'ﬂa/'r'e i

;f:‘z%o . 3}"2-0'0‘ ) = 1905 dow [em?® & Ben.
7’
Pas a/e rf'n?ue aé a/cvcrscmeﬂf.

b TR T

= 1069




™

. | l/en'ﬁ'(:afion ou c:’sai//cmen/ :
& = Tmox . _£0%4 = 22% daw lco? ¢ Sea
Aa (34 -2.2,15).2 N 154
5. Poufres :
5 Efforf.s g i = P& 033 f/ m
Neor = +808 I | 4/3G+13/2 (P~ Na).
Toax = +15.75 H.
Poulre HEA3UWO.
3.1. Veri ﬂ‘ca/:‘an o /a .s/aéi/ife’

= 1800
[fr = g

2
600
2
A, = 900 - 62,5
¢ 14, 4 J ) =max (A, 3y) =Ai=625 — f/améemenll Y-y
Jj = 300 = 40,2

900 cm
300 em paw[re entredoisee por fes shecls).

ExXy
_ A=625 — K=z=t{2l6.

farmu/e em/e/a/o/oe : 9/8 (K€ + d;r) =9/% ((,216-':0:30: + zft‘a?bi"
= 1893 do~/cm’ < Ben.

F.2. \/err‘ffca//‘ar) la 17} a/ever.semen/:

- ver/ //'CO':/ 1o /.7 /'é’A’fru'ﬂ aire :

A. 380, _ 35300 .35 _, K=1049
5 30
2 K (G +87) = 1049 (60,52 +1609,1) =175/ don Jem® < €en.

3 5. \/en'f/'ca/ian aod cisa/‘//emen/ g

Toas = 13,75 J_//

3

& = T rax = 1575 . 1o = 56¢ 0/0'/\//6‘.!')7z Gar
“Aa (33_.2.165)095 < (54

3.4 . Verifrcotion oe Jo Fleéche
-/o au/re a e’/e/ prea{'mensiﬂnﬂeé pFor /e cri/erd

a/e aé ﬁ/maé/%'/e’. s
130 oo A—
3_5_C o/ cw/ Des 0/610/061/774/7/; 2 T ’ Wi

_ 951 / a5/ ‘
S50US /e.s cAar?e.s 51577/ 74/!.5 —‘.f ‘

(aide memoire R.D.M)

4 = 1,8 em (ao/m/‘s:/é/e).
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PORTIQUE D

o  celu

z’d./udé .,04 ce /Jor.//'?de &.sj ngé/aé/e "

04/ bloc 8, ovec un cAanf?emeﬂJ[ _Oles parame/re:.s

.suivan/s :
-/oar/e’e oe lo fraverse.

. ]ner/fe.s aé_s /aa/eaux ef ac/:.s J/raverse.f.
_Tntensites obs 0140‘/'?45.

- /veod aé/ /Jaﬂ/ fau/an/.

5c/rema -SJ/G’)//'?UG’ Oél /oar//7z./e ;

B c
7 A
of:
229 | -4
~ / L
572 !
Ak A )
L A'zf, o0
Carac/en’s.//?ues ;
. Poteoux HEB2SO _y 1, = 19270 em*
_ froverse HEAC6D _ I, = 10460 cm®
voIrr  Qannexe.

e/ vers J[ / caJ[/bns

- C a/ c u/ o/e’fa/// e

@fe/a/acemen/s mox oé.s naeuoé BefcC:
Sous /,ef/e/ 04/ wzn/ ; a,= 1113 em .
S0us /eJG/e./ O sersme : b,= 0,812 cm.




b

PORTIQUE A’

STRESS e.al‘, un prayramme /oerme//aﬂ/ _o./f /"esada(r’-e sur
ordinoleur ks /ora.g/eme.s b structures, o/ Yot une
ona{yse finéoire .db stroctures 5/057//‘70:: compos ees oe
borres oftortes (O section constonte /aresen/on/ 2 axes
ok .s‘)»/mez/r)c ) se caapanz/ suivonl levr //yne maoyenne,
soumises o obs c’/l/aryc.: .s/o//?aes. é’a structures /aedvcﬂl( élre
/o/a/ms ou .s,aa//o/a ovec rnacuvdhs orticules av encaslres.

e Progromme Obornne comme resulfol es ellorls of
momaenls en bouk _ob Borre, Jes aé/o/dcemeﬂfé el rototions
Oes nasuch, Jes recctions auwr appuis of verifie [ }'yw /ibre
?eﬂlra/ Ao Jo strocture .

z’a' me%aaé u//sc /or7ement/ / ;cr/'ﬂzre ﬂ?o/r/‘c/e//e e/
lo theorie obs malriees e /-/'7/‘0/1{-’-
Les resofoh oblenvs of les combinaisons sent lobulds

dons [ onnexe.

N
&

Y
*—|
>~
o)
3, 0

AN
o
AL TAN
o
e
s
AN
<&~
&

AR | RO
“N
&~
TUN I
3
red 74
5. 00

e L N gt 9], JOT .ﬂfu k
>
550 5,50
6,00 l, 6,00 l, 6, 00 ql, | i)
I - 36660 cm® (WEB340) 7 27700 em” (HEA340)
1, = /19260 cm* (HEB 800) Jg=rwov60 » (HEA 260).

[ 1, = 7763 4 (WEAZ240)




Ja

dan

7
r CAar?c.s ef Jurc/laprgc.s: P p P iP:qu:"
I F T L L L Iviil LN 103 e
)] cAarges T 7 4 1 ¢ 1 J 3 7 & 318 448 55;;:,/4
permaﬂen./cs
i i 1 1 L
so00 clon /ml
2) 5urcﬁarge~£ /’
dex ploitation P
f?nax = 54[ 1 ;f’h"t ;—t;
Prin = 0,833 Lf L - -
Hppoo=0,36% 4 P=2708 don 2 p p p
K pin -0,083 4 : l L AL Aj
) Neige = J l I
4 1 'JL'
P- 124§ don p p ?P P 4P
517
oown /ml l l 1
1 1
P-1988 clon
T [,o 1p 4P TP 1 P
5) vend &
cure b
don [mf \\ l ‘l l
4 4
2861 clan
6) seisme Tl s




D« »

Ve cn‘f:’ca/ian: ;
ds pa/eadx :
- po/eaz/ f
fffor:./s =2 134 é/m
N = 22 . (cp) G+PF125i
= 7 452 t’/

- VC/"!/CO./IO/? .o lo aS/aél//d
' ( K, =1 encos /remln/ par.zc:n'/)-

_Zi. = /_______—-4 * 3'5 K‘
is ZA: + 6,5 K, p (arJ 5, 134 _cﬂ“)
K. = poutre - I, /6 —0135 . f - LI43 / = [543 .8600=TF|35cm
& Py % 775 ¢ 373+ /6 Gl =Y ’
Mo = 1,968

A=77.5 - fo25 —>
Y 753
27214 21,134 . 10 ) 4353 a/aw/cm < Cen .

9 K. ) =8 (1965%.
Ve (k.6 + G7) T( 7703 = 2/éo

- »/cr/ﬁ'ca//aﬂ o 04 Ver.cemen/ 3

- \/e'r/'/f" 6‘0'//'0/7 /ch'%'ﬂ?/ﬂ are :
150 _ 35.77L8 _-40 _, K = [65¢
Jo
24134 . 10% \ = 1878 dow/ecm?* & Gen.

A=
. 27214
= 1,63/ 72/
> K (048G =063 (S50 + 2575

% \/en‘.[/'co/fbﬂ o 0/34'/'//.907:/7/ :
& - Imax = 7452 - 209 O/DN/(.'M fen
Ae (34 -2.215).42 o T4

_Podeow 2

E/J(or){s 2 /"7:-/3,5”5‘?”1' G+ P 2125
N 6,142 ff
T =141t

ver:‘J(/‘caJ//bn o /o .s./aéié‘/e’:

43 (G +T) + 172 (P +Na).

741 - /f,&l‘f,#(&';fl(,)f’,fk’nkp i’ K, = 0,135
° J K"'KJ ‘i’k‘&'
I(J = L/" =012
’
173 + L/3

= _/{:2,5?1’ = 4{:2,5?1'-300:?”‘,[ em

&
dy = *‘;1’53’ - 1031 5 K = 377
3/g (K& + &) =% (1,977 5;"? @ 132‘”-" /0 ) 06 olon /em® < Een
160




J O

- verification ouw deversement :

- ven’f;‘co//bn pre’/;‘mf'n oirre

A= 3"1' /f = 3"5;,?""’ =900 _, K=/6619
0

= K (& + d}) - 1137 don Sem? & Cen.

- ven';rC'ea://aﬂ Vs 774 cr’sa/'//emeﬂ/ :

& = _Tmas . 14100 _ 396 down/cm® < Len
Aa 35,64 /54

_/Daléaw 17

.Sﬂf'/ _{L‘ =203 = {(.—.2,03.300 =608 4 cm

- 6054 -g0 % » K = 1,469
753 ; 5

/3 (k.¢ +0;) = 5 (1ves. 2220107, 18570 .10
VEL A 260

- \/en‘f/caﬂoﬁ o aéver_semenl/:

- ven‘ff co//'aﬂ /afe%'m/'na/'re :

A3l 4 . Al éo%4 ¥t _, K-35
5 30

- A 0+ a}):/zﬁ: aéﬂ/em‘ < ben.

- vcn‘ﬁc a//'ar; oy ci.saf/kmcn/

G = 7203 - 202 down/emt & Gen
;54

35, 64
po/eau 79
ff./oré : rM = 5 56 L{/m
N =wg 35 ¢f G+P 1250
7 =209 /J/

Efforfs . M = 80 l.m
N = 2020 ¢ 43 (6 +T) + 1Hhe (P +N,).
T - £203 //
Nerifrcotion & fo .sz(aéiﬂfe’ :
e \/té&{,#(/\"fkn,)Jul,'I.Q.K?« g ‘=fﬂ"*f=/" -0 169
4 Ko + Kig + 565. K. K Z/R +Ishi 4 L&s
Fre =-E%%SJ[:‘/4::/J+L i maent

- 1169 dlown/em?® & €en.




D/

verts. veotion o /o .s/aéf/r'/e' :

lf _f_#+35 ks Ky =1
K, = 2.1/ = 4797

(. ', + ‘,5 ﬁ(,j
13
Z.Ja;‘ 4.(,/5
{/f = 1043 = 4 = [O48.500 =524 cm.

=
A 524  _-873 = K =459
J é, 00

' = 159. 40350
8k (.0 +G) =9/8(1 Lo3%0 + 2555

ven’;éca/ioa ou aéver Semer /

. vcn‘]écaﬁoﬁ /J/'e['mfna//e :

A= ar/f = AL 024 2,5 = K 543§
-] 24

x (¢ + = 139 (40350 , Li6. 105\ - 937 Olow Jem* & Gan .

( G"'Jt) 4 (9‘5,( + o 2 ) 0/ cm’ £ Qen

verné‘ca/x'an ov c/so/'//eme/nl :
S = Imar - 2090 = 130 Oon [fem* &

(e
A (Z23_-2.12) 0,7« 7

J,';’ '
7. Poutres :
_Poutre 3 4,5
£Efforks:
M= 31,734 L m
N = 14,008 Y 43 (G +T) + 1712 (P+Na).
T =85 tf
veri ficotion o /o stobilite
/{x - %Q_ﬂ - 900 cm (enco.s/re’e) .

= 600 cm ( entreforsee per [es /raversm).

1l

4,4 T 46
A = max (A, Ay) =904 5 K =141

farmué mveé/o/ae g 9/3’(&’5"-&0}) -2296 0¢/9N/C/’72 < ben.
vers J{/"c Oﬂbﬂ ae aéve/',s' !/?7!/7.7/.'
p/;.’ce soumise o' 2 mom enf.s J‘J{feren}é ovx ex/n'm//eﬁ

(- =600m —_y Gy = 1168 don /cm? (orf 3,62, cr66)

= A, =903 _, K, = LI20 — K, = {06%

Me _g528 _, C=130f

Mw = 3,734 Hf.m
} MNw

Me

—

!

16,146 1

556 /of) - 1866 Olow fem* & Een.

2: = 22‘_7 = &2 5 o Jy :;‘_‘ﬂ. e, 80,/ 3 ’Iy) Jx. _§P/0’17 é f/al"?éf

X~




I¢)

“(d;' AZ‘ 4.;:"/ :48’7<1 .-*KJ:I 1

Iy

= pas o risque A aéversemen/.

vers ﬁ‘c a / ‘en ad c/sa/'//eme ﬂ/ .

3
3 = Tmran = ¥5./00 =307 O/ON' /t.'l”z < ._6.2_".
Aa (33.. 8-‘;‘5).445 e

veri frcotlon o lo fleche :
f=fy +4u =233z +2,1322 = 4,3/ em <f.-_’§%2 =6 em.
Pau/f'e 6,7
ff/;vrffs:
1 = 13,033 Uf .
N z+5%6 U Yy (G+T) ¢ 17/12 (P+ Na).

T = #,&/2 %

vers /z‘co//oo o /a .s/aé;‘ﬂ‘/e’:

= NOC - 550 cm A, = 330 - 50

0" P4 —* "o Z.b A=84 61 :{/améemen/x-x
_ oo _ 5 _ 5 _

ly =22 =950, Ay =332 346/

A =F46/ _, K =1579

s 93kt +0F) =39/8(01539 ;3’60 + "3-?‘;3-’0’) = 1870 Jon/em? & Cen
&

4

verf'//'cazébn ou Oleversement:
- ve f/'J[/'C a/ ror? /0/'6%'/77/'/70//'4.‘
A:if_b{f_=4¢__. K= 4,357
K (¢ + l}-) = 2207 don/em* L €epy
ven’//ca//bo ov afi.'-'a/'//emenzz

g: 7’:“" - 4672 =273 O/d'ﬂ/cm'r< .__G'e"._
Aa (25.-2.,25).0,75 L%

verificotion o /a 77 /.‘2:/(

{.“ = /4 bty =09/19 +982% = [F5ecm < f = 3/3; = 367 em.

Pau/re : 12, /13, /4,15

fffaf/: :

M=28,630 tf m
N = _280¢ 15( (Jrac/f'an) 4/3 (5'*7) +3/2 P
T =27918 tf




Y

r we,-,iﬁc'a.//on ol re.t/s/cmee 3 '

& =, M 280 28635. 105 . 22398 obow Sem® & Cen

A wa 11,3 1260

vcn'ffcaébo o e/‘sa/‘//emnl‘, .

Z - 27918 - 1054 lonlem* < B
(29 -2.14)03¢ L 54

z. B ep/acemenz[ f or/ 800/0/

éa.s aé/a/o'cemen/ s ar/ k;we .5:7-445 / :ef‘/.-/ .s/smr‘yue .SOn{
/a//.s m/aor){mé gue ceux 04//} o ran/

o// rer/./e/‘ .'_3_ J' < ‘.Yl =4 ao?.s/ C RPA - orf 3,3.7.{).
_iveow 1 ( neewd 2).

S = 1159 e
I8 =1 4199 -2 376 e < Q0075 . 500 = 3,75 em).

28 Y "Zgis

_niveaw 2 : (naeud 3)

Sj = 722 - 1188 = 4534 em

28] = 1068 em < 4OO¥S5. 300 =2,25 cm.
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PORTIQUE C

o7 u///fse /e P/'(??fdmmc’ STRESS pous a/e/erm/ner /e.s ef/;;rfs.

L § /S 37 .4 y -, S Vi
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FONDATION



x]

ETUDE DES FONDATIONS
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[ formule ok 7;—/'{0'?(// en considbront ( excertsicits
el [ ’.95/‘7;//':{:’ avantvelles Aes aAarfe.s_

%c.s Sssements sond Fres Forbles, o celof es! o

& Jo covche ok soble obrd Jes y/'a/m sord wriformes
e/ /e Ca.‘///c/}eﬂ./ a.'a'é/n:/f/ 'y.c/e a%r{,’ /0/70437‘/( /o
cavche cle yraw’er - yo/a/ s /e e..s/ /ara/f’qucmcn/

incom/a/essx'ﬁ/_' X




Y

7 e Qe A L A e 5, LS 1 Tl ﬂ
Coupe Ole sol
Pro¥.
10,00
soble 4i vy = 160t /mt
6, - 200 «
EAVES - el
- 600 it e e ——— — — e 066 o o— - ==
| soble mayenncman./ g -325°
Sele] ?renu
g 00 |t
Lale no
‘st Ga/efs ‘J 5/‘0\0'3/'4 fJ: 13 {/m" =0 7
a &
. ’9. fka 2,10 »#
o
CD“C) - ’z - ’L z
-21,30 2 . g zns’
-2150 [ .
- Morne com/aoc/e,. Yy = 120 {/m
:“:“: = 20 «
\.p-:-':—.-\ — r‘ - 2,}! 4
o e n = 3%2 4
:“:"‘: € = d&
P o LiL= %64
i hasdieg. LP- 197
-3500 T T T e 22
P e -~
arref o/u ﬁraye pmf 4Om. Cuz 20 ‘é!/'-"




7

o— - e P
_Coleu/ des semelles -

&n o/.a o5& aé Jomc// ua/eu SOLS Fa/eadx pour ./ éﬂ.:lmé/e
o/e /a .s.//‘uc/ufl. &n ]ref‘a' /e ca/au/ aé 7 .{.y,ae.s aé ..Seml//
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CONCLUSIONS

Las :urcﬁar?e.s c/;‘ma//'yues sond /are;oana"ran/c.f pour Jes blocs
com/enan/ Jes voies e roz/émen/, /anaﬁ'?de Je seisme est

prc;aanaé’ran/ pour Jes blocs can/enan/ oles p/anaﬁer_s.
Les é/r;mm}./s de Aord/a?c sont souvent! Caﬂ.l/rUC/f'J{.;

Lo crifere ok ditormabilite s pan/s rovlants efont #rés
s/rr'c/ done Xe aémfﬂs/.o/memen/ -a/cs pou;/re.s c‘ r'aa/cmdn/ as.‘/
bose sur /o Fléahe .
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en ya‘ne';'a/ wne seule paé’c S fite esf sufz‘:a'n/c, o foile Fue
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1 efor! i o lo vorioton ok /o /em/aera/w-e ssf moins
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