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P '

45 . A4 3| 1
)J = = 0 0033 Qd: — = 0,% cm
ST T ! N k= d60 T2t R

Ev Faien ,umPosui: A- M_._.ﬁg_.—_- 0,34 cm?,

25 A e £oduadit diand e Poikh, on odoptina Xis sruposia
oo St eyetaindll WO 1 plines smas Ani pord

CONDITION DE  WON FRAGILITE : (ccmAbf. ankrBY) Tb= 539 g /cm?

‘&’m:\.\&m:\ca/cm‘
Aj’/ D,Ga.b.“’ i = 4,36 cm¥= Amin.
E'Q.N

Moo -_D.Ao"kﬁ.ﬂm :?mw. 5T6/mb rest A=A yAem® > Amin
ESPACEMENT (ccmh6R.wnrS2,33): ) &cd'm{»?m F< (BRE, 33em)
L8

&n Ymm.&r\.o.\md‘:ownm!'mm’ti F= Qoom {33 em m&f\i

VER\FICATION DES CONTRAINTES

g N
Roan o Ba-= TW- %5\ \(a/un"- Qlioo \Cﬂ/om"_
\2_[ . ‘ *5’ — *
P! fam r;ba_s_z__-,ﬁ:_ 4,69 Kg/em> 13,5 Kgq/em®

— Denc San mnhenilEs Acen) m.(ngni.



.VERIFiCATION A LA FiSSuURATION -

SP_- A _ A _ - ) ;

wi = _ﬁﬁq._ Iqe = 0,0035 ﬂl;:':mmpm sauais H-A
s Th = 5,9 Kq /cm?

BA= kpﬁ” LB'.? 3

Y A+Aow = A0 ‘(3/“"2 K= Aot -P'\tiumnhn E_m:}:i.u:\bn; z
= K " p— L - a=2%voKgq/cm
o - -‘L,u%; _Q. Th = do4o,38Wg/emt  Baz=min .
- Ta=Cam ','QOQ\(Q/C‘"‘&"“J"Q:QW:]@FOA ?M»d.-.*\shuﬁ |

. NERIFIicATION A U EFFORT TRANCHANT

o W P (\-\-!'S\.LP\I.ACT.\..... AEQ» T+__'%___ - NTVY.) %:_%.Rizll,lscm

T, M - af%o_ _Auwee _ oss, AFa = 4,uA.2%00 = 394
2 z 20 ~Toas o555l kg < ABa JuA. L 80 8%
VERIFICATION AU C{8AILEMENT : Th= _ ' - o,33 %/cm*
b3

Th = 445.Fh = 638 g/cmt oy TH<To - o _

Ler carrmaXines Meous conealy Mma Nm}?mhiuamdu,mdu‘ﬁuuo
\AAZ&POW Daa Mqh.uu éu.. “-ﬂml .

VERIFICATION AU SEISME: (RPAR), sk 8.3.9)

Om anft _Sowa aana S prremicila T). L d! *
(Surogs, T 1'5? Rpmxa.a .l.l)u (e ). b qurege Sone
A= couficaik da ™ A= ©,A5 (FEena IT, L)

-+

Lo Pora Mm%}\m!-&o\a.u&\.c\md po : F'P= i.I.CP.W'P.

Z=- 015/0,85 =0, ¢ XY= _A = oI5 -_»

| ‘ )o,ls o,nzh“

Cp= 9,8 (1oa & uma teunha)  clodt N Sas Peuay
Mrn)'a.\n poun Yaa < Urharndn Aj:mém. ‘?&

s . FP= 0,6.4.0,8. 0hoo = ©,19L ¥/ mP > 0,120 i—/mp

Len olrhendn _de —a'dudion Aeseet = Mo Fo R= 48 Kg.m /m}
N-= &G = Woo /™
T= Fp= 192¢q/mb

L dxankid Aane gl A - u,ﬁg_zmm >B?t- _, Spc
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Mwb = yaowee, 25 K’a.c.m/rnp > M= \9%0 V.'Qc.m/mv s A=o0
ME= Neeoy N.P= 0,816 Fm /m?> Meadal = 0, Auy =m /mP

FERRAILLAGE: P~ A5.MF _ o,0089 —» K=Ad1

%a.b ke N &=0,9650
{
N o,m%em?< A.-') —5 Om censevveno 'h_S)o.g_‘ "h.duf‘\...ul-

Aonnd pas Do conddin damun Propdl

’

Ferra}//age ole ( crorer_'hg

L% '

4.00
9 4 )
oA8 | A 00D N

\:\.g.au.')m M af _du ) M 3\\?0&6« _’i}d-'\ \M@mé_,\ \KX_’L
g T Divpe S
' '\‘\.:U‘Xc\u,\\_xtm ABUUA No. Y\J‘(\Q_ AT T“T‘*“"—‘—
_,._‘\.Lxh,\ = 5{‘_;_‘ L\S“\\)\l\-.k-\.\_a\"l’ \.giQ_A M-}-\M&’J\
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CALCUL DES ESCALIERS

19/ GENERALTES: Lea alealiwng Pru!m; PO No'Re. baXirm en) seont San
S aleoliens B ?oiﬁossgm’im'fcmﬁht{ de
?oiﬁ)qs%u -an‘.?a\!\.\.?.unﬁ&_dn. ?alitns J.u-l"cwg.nmau-

b o : ?cu'.h!q:u._ Pnl‘ms axY _assuned Pm.ch. bec puals pui
pov Aollement A'opposent B D st autwia pou da pou :acn.?m' .
Le coldadd M:?\.No. L EVY .MMMMPWUA}%?&JJGS& d—ﬁu AS .

e/ DIMEN SIONNEMENT ¢ A.."ﬂ <) R.”

a/ \[Q_s{\‘g-tﬁhn <Aa Do radoXien &*B\.DNDE’\,.. “x'un astuas duua meat
ssedetuhl, )

59 & q+ W eeem

’,
A ’-\M.LI. mcmcbu.

g . e Do
‘\E": mmw\ q»:u-knmm_::\'mnmm&-_.

R entt _demat <lgode & O, 1% ¢ reed e mambeae e = 4155
m= 9,1 s\\q caundrua —»-xmﬂ'\m_-‘bm. nn: m=9 Petsdhagie B —6‘_‘,;"
e} sa }_o&u.\)a. j& mm_&.k ] _D_\_-.: _L.sgs_: /\1"',&“'\

ax q= o
Fon cudadis Aa Bhenda) ot dene clifd 5,9 < 644<cCm

3%/ DIMLNSIONNEMENT DE LA PAILLASSE v Ie
L elnos ssean wda Do paitlaste dik rokisfosud I
&qu“n_‘)ahn:( Lq-’t.&._‘-_.) ‘? A le

3o do
\"* k= BC = 4’55 — = . =
A e % = 0,616 5 A= 33%8¢ _, TosA = O,8Y

L= _2M0ls o eR53em _, (958< e< Au%m)
5*‘ ‘ nrnhmrnﬁnclmd
S0 v\mc\m A n!?ou\nu \A..h ?ailhn:u e= Aoem ( pan 8 1 racks . )
k/ EVALUATION DES w4 CHARGES d—suewaas;s :

« Poids poopoa < Yo ?alﬁnw. Lmum) e= O,Aom

=0
on aidisd dun twobis prlfabnigusads an bl samle | Reo0m8m
e Psicls prepoa /M A afcolien o Avus Wema a.’qn)ii
R
-’.Eoo( EF;":"T)- o, 513/ mv




1 1 om0 kA

., REVETEMENT DES MARCHES:
MGl ot Lament (2em) “Q\CQ/!'“"

: K,&:\’\Jeﬁm n.un"\m*m. (2em)- 33xg /mt
Tok) 41{3/"‘"

. POIDSPToTAL: &= O,51340,0%% = O,%585F /m} .

_  SURCHARGE D/EXPLOITATION ¢ $= ©,350.400 = 0,350 /mb.

#% CHARGE ToTALE REBEVENANT A LA PAILLASSE

C:]: G+ A.S = 0,%%5\-/rnp,

5-/ EVALUATION DES EFFORTS : ba th)eau, entt ;.DN-A At

Alaa P-ut.. /\'u.u vno.u)' OMX Y

ikl i o g
) RA= Rszci_g;z A,06% ¥ /m}
Rn Re
" b= 2,uom v Tmax= c1_g:= A,OGM’/mP

T cwleX da aeodais Y ™M wmax = CJ'—’;": 0,633 H/mP (& mi.trawe)
NN_ n_\.u.n\)ﬁ'\-h/-b .Amc,
. Mrornad= O,8%5.Manax= 0,544 F.m/mP &Napp:O,Qoﬂmax:O,\vﬁhn/I?

€2/ FERRAILLAGE DE LA PAILLASSE : A e )
he _colaald LAan onre .\A!--?Oﬂ'm xion Aguai on ta
ccesModa da™ P. CHARONY "L

‘3‘9\? Tﬁ_é_ —J-—-—Acam—-a Mﬂoﬁmaﬂﬂ

3 DonneEs : &2 = 3R00 Kg/cm?

- b = 13%,5 Ke/cm?

3 Mre ©,544 Fm/m}

p b= AcoCm — )
=0 9404
a/ Tu Foonred : N= :‘_5' mr =0,0u83 ’
R:-—?F“-R,_z 25 em® en cmene §T8 (A= 304 cmt)
Ba.t A

Ou edoade da puement raniwteml u hden : Mab= 4 by Eb(R-
\;\_oLR._ A5 a/uSE'k.yFa)&g 2,39 ::1 z 4 ( %’>
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Mnb= J60MM3,9Y \(a.c,m /md — d,6otm /rnP> M=0,54) Fm/m?
Proc -taa cosmolives temprusiaia me Aenl Gaa Ma'wstaunies (A'=0)

*e A nrsneaBanan _A.A.N'u.'pqn\:&’ﬁ'-i-. Ar = ..._%.. _oﬁic.m Sn Fn&uc‘m

LT 8'(g,04emd)
\:/ Aux _q.pg..\.\dn © (Mapp= o,123 Y\ m/m?)
_» %.- 0,454
= A5 Merp_ o 0406, K= Au,0 Az TP - 553 cm?
Ba.b.he fa e R

Om _QAQ@—M MTG kh: A,‘S C-\'“") ﬁ HTC .

%°/ VERIFICATION DES CONTRAINTES :

o €= 0,90563
3/ tu Monrea - G;:AOOT':O 3% —» K= 3%,8%
Ba = = 24u%AF /emt ga X: .Lll\}(\ﬂ-u.l\_
b= _F_va(_-; €%,65 Ug/emt < ¥b |
_ _» &= 0,9 26|
b/ Rux cappan: WP = Aoo_éw':. 01857, K= 43\
S i i ®: :
Ta = ﬁ_ Jo%\;,% Ka/c.m"(fj . \-um}'.h-?::g:u
b= B8 = 553 Kg/om: <%

¢/ VERiIFicATiON A LA FiSQURP\TiON :
BA= 2043 -%/cm'
0,00%5% Ba= 3193 Q.a/cmt ~ 28co=%¥a

pr—— B A _
mg’, = rpe
—aene poa ~A-.vu‘.tfuu.ql-. -%:s\um::h‘:d )
2%/ VERIFicATION A L EFFORT TRANCHANT :
Th: _tentnounlk adeaiithl e sl Dovend = A,AEEB = 6,13 g /emt

I R Y < 2 T\
Th= 3= Teed - SH 1) \(ﬁ/un { %b

oA M *'m%ma)n LYY M!" ?QA m‘uum .
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jos/ VERIFICATION DE L' ADHERENCE :

Ec\- wrtgndmti~un. DA 0. DRA .Aa.-\uﬂ'ﬁnmuuuﬁ'
Td = 2AYd.Thz 2.45.5,9= 41313y /em?

M= ('nmbm S bonnas
T, ——t Ao,06 Kﬂ Jem* < x4 iotila.

.)o. \acuu. .

Len cormaXiuean froustuainolaa me te poa
relattonien , odene Poa \_A._T\L&gm —a ' auraassan.

lle/ VERIFICATION A LA FLECHE (AiDE m.B.A 2.1)

SSouUAn ¢

Lmanh\am ‘t—A.u.o.L 1
EN\A‘—‘? "?ooo?- o

Tous S maacial S QR et CTIMENT CPA 3B E"g %38 = S%obars
Eoo = Fooo V83 = A4 B0y ka/cm'-

Peeraean 9= 0,338 F/mP  D=guom I= B-R’z WaeC, 6FemM
b= Ace em A=8cm %

" -
J‘__‘)___ =] ﬁp - O,‘-‘\Rcm A.l'-?lu-—p—- =0,?0C—“‘1
| Boo

129/  CONDITION DE MANUTENTION

Lo ol od'af AS \'nmspc\.\'u .A-.)-umm o howmla, .
Ocn Mm \_A...Q_b%_).n. \A-.-bo\t\ro\u.al',m.bo.m
*‘o.mmx}-th_ ~Ban _d\m YA suax dhocs ‘a-uflnnl-bu oAk,

P=436= 41.0,5%5 = 040% \Gg/mP

NPow e _n.clorh. : 6T/ /mb (A= 3,04 eme)

13/ CRALQUL RES CROWMETS
P

4,iom

ik

ya & uom ¥




1% -

ANCRAGE

R R

. MOcm uoem . WO
“4lo cm

E ls

Pry1,89 s > Dd_s,24r
r=3¢=3.0,8=2,ucm
:Pa:o = D3> 33_22.4y = A4 65cm

4,89
-5y ..D.' = JSecm .

PoiDs PROPRE DE LA PAWLLASSE : G = ©,5%5.2 ,40. A lo= A,GSSI-
PoiDS PRoPRE MAjoREE :, _J,2.6= &, 082t

Lo %md:nv‘. /t\m_:_‘\o.gm ,QT\D!M'HA— : T = P = 2,08 = O,506} .

4 Iy
La ..MMT:‘._ALJ'_Q@ ad—: ((owac a =o0 ic.rn) va =\6oo(3/c.n'i ‘
Sa =

TR = -Q.Ug"“_tj: 503 33 -ka/c.rn‘-

Le Lﬂ“ﬁm \Au Al erman) oy an— kPm Yo bawsa -b.n':h.)

34 = .8 a3y sicma azem
_ “ xd

4d = A,185 ek = =+,3% -L.Q/c_ml_

CALCUL PES ARMATURES DES RECAUETS: (au bruels)

- ~p='. 440“
i3 > decm
C’ztmI

T}
Q=A%cm
La hecpads Ammwmgf,ﬁwf.&&m Ahasge Juidan -
) - oo 385 _
A= ‘to\ QIV = AN, = A%S8,S hg/m?
%w&&m?n}hm}' o.-;tp"{l;nuﬁ'a-b

choupe Aa todas) poui Wasse
.&naw _ksd‘rs\-a)ud. da pob Vaste .

Y
o)

u li
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X

PR X w—
' M- 8.0 = 315,95 g .m /mP

& <& &= F=0Fem _, b= Emm

\o \o

ARMATURES PRINCIPALES - R-_- e_2= Bcm

A= M = 358cm” on poand doTE/mb (A=g,8%cr)

%i’a .ai":omés ¥= Ao cm

f

AEmMmATURES DE REPARTITION & ._?.‘_-: .‘!-_fgi— = 03| o —a WTG /mP (A= A,3-2ci)

. _\b_/_c_a\v\cm\ou Al CiaA\LLEMENT:

Q= %q - qv- _E. 6’.‘: A = QaA333%5 Kg/mb.

Thzs T = 8 - 3,03 Mg/emt < Eb .
b. b.
e cusos MarmanaY -uvﬁ-m.u?ﬂ.. SO0 ' e enc Poa mallsSouie da
_f-‘ui.?om oan ,.L.O-AM . '

. LiATSON PAILLASSE- PALIER -

W Nowten uv{utd-xn onrmaliiaen h;A.u:loln x.AI'\}"i.\"M ARK
00X Ya \sxuu_ &.P:“?q\;us, ta mnﬁm@{m mmf&..,
Vm\m e beal dAramant su o Lda Assvea .

e o reaisouaa QAcm o VlMA =138 CM  (na AQNO, g.mM@u’nfuCg
Pose = da Maste ouac Jaa Vocdis Aa Q.‘oitﬂ,[\nubsu».h\&
T i RO el ininn, ® il e CARYETARE

Les conmaXives aF do Aadlies odu halin st cadeadady pon
Ra chu@-. : B=134%5 Kﬁ/n» (umﬂmun}-) wAhe e twoliran
Mooreow  walA b..g.?.u.b-. +r M= 0,1%F.1383,5 - 35,7 ‘Cf-l"ﬂ

A=z " - o¢6Ccmt e Pcu’m-}- T &/mP (412cmt) ol o e st
AL S bweras Diaiven .




FERRAILL | '
e iLLAGE DE LA PAILLASSE

l 4 HAL /. F =l_ ' N

% i o)

CHRC L 4HrC/mt -
@ i%  DETAIL D
\\ R:I 1L
CHAT /e 4 HAC/me
413 /0.
DE TAIL (2) 4HAC/me.

b_d
N
AN

o HA G
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ETUDE DU PALIER

« CALCuL DE LA POUTRE NOYEE Mh}hnl‘.ﬁa (roPads

PouTrRe PALIERE .

2
/ Mo= c1..__‘2_ b= Yoem
2 3 R= Jgem
f,_ 3,0um pe pe
z | @\E . Mr = Mo = — ™ = =
SCHEMA  STATIAUE O, 8 Fle c‘ - app ctTl—o

>~

ChALCUL DE q :. Q =Eﬁl'\}' eomtman rm-bo. f\l'b»l.:\-ﬂ-u Pa).m

8- Xq. (& 44,29 = 4.304.0,385 = 2,630y Kg /m?

PoiDS REVENANT A LA PouTRE PALIERE : !5.3.1,690\..)!,3: 3 uIgt

cr= 2438 = ms0, % Kg/mb

! 3,04
PoiDs PRoPRE DE LA Pouter : Podin = ©,81 t/me
71 = O,%A.0l = O,384 Kg/m’
N q: Cr\-\- q&: A,45+ 0,31\* — A,\-lq'h i'/mp
L
e _9¥ 4,363 Em Mapp=_ 0,68) km
0 |
€= O,%t03
FERRAILLAGE ; T Mol @ pa A5 = O, 039
- Ei. bx" \(- Q3,5
b = ‘;2 = M35 < ABE5 Ky /emt
' A= ™ = 4,30 ('.\‘T\'L sn .o.c‘ao Lo LTAY Y 3’-“-1'“‘)
L Taen e BTV (a
€= O,20

Ay .awnu- 5 ).\: 0O, OBu0
N K= 3¢\

Sh = 3G, 22 Kﬂ/c.m‘ <{A3™,S l‘q/cm‘

d'si Aepp= &,0%cm® | en wdoplina.  LTIo (3,14 emy)
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4 Ha1e

A
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13 G . 40 G 9%42

N
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ETUDE DES PALIERS : " /cwa) anatrnda fun & oles ok Wboas tua
Xa & cwaYoan .

E?%’m}'ez . — Poins PROPRE.
s SUR CHARGE TAIOREE .
— Raladken Hom trate P Yo coedel an ”

CHARGE af DURCHARGE : G= 0,54 H/m* }c‘-_-.. G4 4,2.P= O, % F/m®
P= Q,Q;S "/N'- *
Mo = a,J; Mt=0 % Mo
CHARGE DUE A LA VOLEE : = 4,068+ /m¥ * 9
q= c“v-cxlo.n..+ Cim\:.‘. = 0,%A+ AJOGQ:A,gqg“'/m" ﬂ ! l_l.%
™M= _Tp_: = Aol =.m ; ma,Pz ﬂ.ii; = 0,5 Em.
/ €= 0‘. 9030
FERRAWLLAGE ¢ % 'nowedl s M= 0,053
. L e K= 26,6
o = S0 = 365 Kq /cm Eb=13315 Kq /cm*
lN':,O_ BG:Z a < ! q o
A= Mk = $548ecm® 8 - SHAIZ /mb (5,65 cmt)
Ga.B.

ARMATURES DE REPARTITION t A/ < Ar< A/2
1,31 < Arcas

Om ‘T“A _n)..\; t L\Ts/mP (Agv'r,C’luu")

£=092¢S
Bun appua s Mgz 0881 Em  p= o0k

‘. T3 _ Le Bb =
b= = So, 9l I(g/crn <§'B_13‘|’,‘5\C1/0ﬂ"

N K= 5,0

A= Flarp 2,5 cm? Py ot ol HA 10 (314 em) .
Ba t-u-:= . E ( qm)
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VER |FICATION A LA FioSuRATION -

Caz= 45008 AL 000 - 5oy ag hy/emt
40 A, 092

K= 3,4,[A516.4653 = 38559 he/emt
10

-
wi = A - 5S4 - o009
»Y <.100.3

MAx (B,82) = 18%5,2 Kg/cm'> Ba = 3300 Kg/em®

VERIFICATION Al CISAILEMENT - T= c’%- .1,,%31'

Th = L:t: 243Kg/emt < Tb= ¢38Kg/em®

Ran O Anes *‘mswd‘ tha genY ?n.m&n;sq:.&u.
Q.umc:mf:: : \e P-an./t\\clmmc. dadalls. Ao ?\moﬂl(c\-.

La (tm'h:?:n.nn s.:L‘lPoSlu. Sotoean Pm.\.. Pa\..'n. airumddion .

4

1 Paliev
&ﬁ% 3 HAL
4 HAAL

AOHAAO [/ § .

Belon de (fmu\‘a,q,

- - - - -

e o el T B e ) K e T R D ]

|

‘Pahe..v

Volee

Liaison Paillasse Falier
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ETUDE AU VENT

e fg)u\u_ ik Frumain. T Pan...um\.'{. s KYTTVY ﬁ-\.n &p.

3/ lLa ?G\}'a.utn-\\ \-1" O‘.Lu et _una o Yiew (\'..u)':u:&-. A&Muwu&‘

A/ TDEeETERMiINATION DE T

.
-

Nothe Lo drtuciisn ?ol-&A.. da ?NM..A .nu'ﬂa.d'qug&-.m A oo D Qs o e
pesar A= 3%,6em b= Jdocom ; = 24,03m '

’

Om-\.ki\%%\f\n. Da N\n.%}‘t\mr&.gu da N.VE5 (wond-1r Qﬁ)\n.‘:fu.\m

Culian

ﬂ.)-\d.
_— Y mmaia el M!‘G\Q\‘ an e _\.\.nm?.u-l. B *'nh.u. _nm?m
— Lo base om Muyeas B ud":.\.u ::hu; nﬂ\um 3 ardoas o
—~  R- Rmd\m@bobw 2\,03m <Bom

—_— ea gx:\m«mtw—sdmw o\.‘; o.\'t\nw.u_u}'rua?uh-\ \MLMCLJT-\M
Peanseuiia (& Pai arcaa).( A/3 = 24,08/ 23,60 = 1,063 50,25

R/L 2\,03/40,00= 2,403 <45
- ho m'\l'ma. arrusa \'h \"\N\.c.su

— Lena Fm whcnhm.‘:oscm}-dutd'mud‘ﬂh Ya toPetArcuny Ancnodament, |

Le bolimaraYed AYGL en r\s I, asne da Pmsm _A\rnama‘améabnu et

R da coaay cmewa) :o:‘-i-o dan/m"
. Frun Yo oo dctnaRea; cl‘:o = A5, e'i!, = A5 daN/mt

a/, Sann Housrsarvvod Et?&ﬁ-&hmé T= CE.P.S.ti.el

weace Ck - Lo el i"’m
Rz cmfiien) i motnee dymamifu..
d = sk e weatha _seuph
ol_-_ Pm{\\n \_A\u-nmc‘.u

. CALCUL DES CoOEFFICIENTS -

N
\o/ N

qm= (46 +0,+.R) kr."e
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R 94,03m e Tahdeou NVES (P.129) e

Rre coadl Qe m AT —p Rr= 4,9
Re = ‘ﬁ? ao‘\:. L“"‘%"" Jt,_%/h"{l (x?osc. —s Rs=1,33)
od'sa gm= JAC, 6% Afm‘ ?mshh An\‘n.\'m. ralduite powv

Saaa uu_?? c.u.u.k-d.-. T\ic\udlh §=0,3kL”
' opa (TRBLEAU Fie RIT-9 Pnuf.z'e“_‘r 34,03m)

oditac Sn wouwna t gﬁﬂ\z A lo%/m'-.,rmnani%'n.w'.30<§c1m<\?0

de/ Chk : Qa. m-&?m}wd&k?ﬁ.ﬁ&b«mﬁ IRowstuam ol
¥ feen

bq.n.bmmm}‘f h‘\m\:fnl
,u.u.., te T o TV R NIy QSk
KNEJGS g L V) walen Ck = 4, 3\6:‘“ .

Fo = foafPda adudisn , AaTenmind fm!z. Aiagn (RIS wuRWY)
— Varr msmed S D guhh.mu%u Sa | qu\hchunﬁnmui'l

2a= h/a = 24,03/23,60 = 4,063 2%0=0,33
b 40,00 =0,und

—  NanrFmswad) = DAQ\&..A;MEQ“ %B’U't\nusmohth}‘.)

Ab= R/b= 24,03/ Ao,00= 403 = o= A,00
Era ...tm\t.h.ui'\(’l\ L3 Phlu.u;v\o. s o= 4 \A\;\-_A Ce —4,3.£q = ‘413 .

3%/ \\TBU v Pl com A.)‘;.Wn)‘-.&u.n&zma mo.“IEAE

BENP-VERRA @ O (A+$
= () * off Sarupense ;. T sﬁ._.c\.um.u:\a. dom sl
? F‘Ncﬁuu
T) = o0t B H = 0,290 ouwac L= 23 6om
=
_TE = O Of F HL:-L = O SM A Omac W= 40,60!‘!

O Grna Z an Pendien T TP oQSoA___, ;b_ 0,28

Pm R= Qu,03m 5 T = 0,338 (TRBLEAU RArY NVES).
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©: roaff pair A;‘rmc! A»*—,‘P._AL Lo haa s ¢
FM H=3a4,03m {3om _5 © = 0,30
@,_,mj)mszé: © (A+$%) = 03e<4 %:m:»:&Puﬁc.,d.) =4 .

L/ 87 coadpde nldudis tomamt compl da 2afak i dumentusn.
H:.\U-\,OS'm.__a §= 0,48{; (s.da’*o; ’\"w‘.)

5°/ Picwealha é.mhsii.m: Trowsnuso ey —p cL: Ao,00m
Jm:ti\‘n&mt& % D= 23 ¢om,

EVALUATION DE LA FORCE DE TRAINEE:

a/3eaNsV: Tm= Ck.@3. §.q.dk = 4485,5¢ Ro/m .
. Te= 4,35 Tm= 2634,%3 hg/m

>

B/’chl\_mcahﬁ u.AA_\ L ( Pm nr £ (\Iﬂ: d5m /5) Tk= O,5lls

he cada) uda Da N\\'uh. \'Du,.v\i ?M:.M‘-AM{ ?Ouu Jda Mm.u. A
K ARMAN opai meatRa ﬁ.u.-.-bq Maﬁ;ﬁa&m\mﬁm uﬁ--c\MJ_Pr.m:
V= nnhusse oS ruam)-
Te = c:l/S.V . ..bms-mua-u tveuca Fra
D= Nbne oda SFwuad (o,250,30)
’\-Dﬂ o Tafenacuma Mo T = Te = Vc.f‘r..cl/ﬁ.'f

Ven= 2260  _ 959 33m/s™> 385m/s
0,30.0,29

Dene LD et gu«.u/ﬁm - #M wan_adan) S R Melenuone o Ao
,C.»l"bc_u‘Qu Do dafuwval L .

C/ 'I)é\_wq):lh Ae ‘\U 2
CLL:Loa.?S’A._PC\}'quu. » Cu= Ci_Ce

[
I
o
=
N
-0
4

: : % /
G TR St I e e
To=4 _—5 Ci= ©0,6(4,%-Ck)=0,6(4,8-4,3%s)= 40,3
* Cet Coalp da \.d..’.‘hu\m. d-tralaana Jeun da tvmasse (TABL RIT-€)
ol =0 } Ce=0,5 ' : Cu= Ci_Ce=0,3_(-0,5)= 40,8

'60:4
o §=048L  gm= MC,CL g /me.



Sy =

22

22 ,6o0xdo = 2E€mMT

o35 Um= Cu. £.9.%u= 46488394 Kg = A&,uak

U

G=
%m lmr\'uAaAoD %

b/

=

_ 4,75, Umn = -’.Q,QG\*
1623,66F> AMe = 9€,8C | ra

%t\.u.

\.AA. Do.\‘nmo.sse-

b foancnale

Tre da (merea mwu‘u.s?.u?m_\a. A TRanstuuga) sn oona

T('ﬁ:

Te —

b sabuld wdn” X, etV e Vons

"

A,3. A.03R2.

A

4,35. T = 462,83 Kgq/m.

Ao,00
0,3.

AC,62.2,60 = 2633,3(1g /m

=65,23>35m ks
0,51\

Me=2g,8¢F < G= 2162366 U Smukh

W Um= 46,49 v
Rarmas Rus = _&&:&;&Qsm&- 4 %x'\?-.x:m % dewnien rusran,
AT napaYeh ddua da ¥z \Waow :

Foven —da Fuoumss A aa difPaianda tuaseonx ;

NiVEAU(m)| Qy,03 | Q0 A6 L 4 Yy o}

3 0,338 0,355 | 0,358 | 0,359 |0,360 [0,360 | 0,360
qm (Gg/mY)| 146,62 | M14,38 |A0€,490|400,49 | 35,390 (20,59 | ¢%,39
Som (/)| 24,30 | ®%,40 | 3,04 | %2,3% | 4,440 30,8y | 66,33
-—LE";‘EF“) M85,5¢ | 133,29 [1098,53 [A086,4C |33, %o0| 220.ay | ¥68,0%

E_E“f_/"v 2639 3¢ [155%,91{2439,33 |23204€ | 200,39 |2081,32 |196],85
I;'fm) 201,33 |199),54 [1919,18 [139€,6C [130M,S [1611,65 |1%19,12
C@m; 4628 28 |LWIR, %o {4 3CI,53 |L4oko L | 38SI 38 |BAWY, 3| (31,33 Ly
dt= do,cem
©=03r ,; F=0,380 ,; Ks= 4,3 r=1y <t = 2%, 6om
(b= A3 2P= 0,28 & gF= 0,38
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Le diognommme denmont Te eu .?cn&‘m\d-.ﬂ Pnu.\"i.h\.,mr&od?m
a dlogramue. Rapdfdo) ol

H- 24,03m Teb= L4682 8T /m Tek = 2oy, 331G /m
K- o Tila 3u33,24 # Tek= 199,12 \(le .
1/ SDaaa \'f\nust\maob-. A Dire® n Dine @)
8 R »
Qo%h,13 1519,\% s%5%,0|
2“103 Tek + |
=
1513,)% >re(Gg/m) Te Te
X/ Seua Dmﬂ-h&mob'
R‘Q“)ﬂ‘\ _R/\ ‘D\.ﬂ@ “'4\ D“\G@
T /
< i
3\433,5.‘«_}-&&@/“) gy ke >

oy CALCUL PES EFFORTS :

a/ Saua fouscuuac),  Dine@) : Heaz R.H = 1519,12. 2y,03= 36,5+
— Meu= Hu._:,‘:—.-. 38,55+ m

Ding @ : \-\e,.;=F’n.‘_*$= 55,6).2403= €68}
!"\L’,: \-\u%"\ ¥ = ‘oa’ojhm

b/ Doun Prgluduie) @ Dine® :

Hed= Poi= 8Y,5F
Meaz R .%.: EQA,thm

Dine@) Hea= PR = 45,4+
Mea= < Hu..__’% B=2qul90Fkm

TOoTAL : de/ baouscumaclamant: He = HeapHee= 93,
Me = Mer, Mea= A233A4Em

2/ Lﬁ!ih“ﬁh“)" He = H’Q..A+ Hea = \-\3,\""
Me= Messr Meg= 545,56Em

ConNCLUSON ¢ B Asw A o YO BhA s AR o)
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DESCENTE DE CHARGES

~J ERRASDE
GRAVIER, DE PROTECTION : 0,05, 4,8 = 0,09
ETANCHE'TE ™MuldcouycHe = O, 0%
Liese (\4em) i ©0,04.0,35 = 0,04
PARE - VAPEUR. 0,035
FORME DE PENTE Le.m-ﬂ-\&an)t 0,12.3,2 = ©,%\
DAUE PLeNE (A6wm) : ©0,46.2,5 = ©,400
ENDUIT : 0,04%. 4,3 = 0,0
CHARGE PERMANENTE : G = 0,839 v /m
SURCHARGE D'EXPLOITATION 2 P = o, doo F/m*
COmMINATIION awun SPT * G4AQP = 0,359 H/m®

—PLANCHER ETAGE COURANT :

CARRELLAGE 0,0\
MORTIER (2cm) ¢ O,0\
SABLE  (lem): 0,03y
DALE PLEINE (6em) : QL0

T20LATION PHONAUE(LcW) O, 04
ENDUIT PLATRE

3 Q,03
C\o\SONS L

0,05

CHARGE PERMANENTE : G = 0,623 +/mt
SURCHARGE DExPLOITATION: P= 0,435 F/mt
COMMINAISON AeA SPT ¢ Ga A, 4P= 0,833 b/m®

~ VOWLE $,5.0,4€= o,uoF/m?

— ESCALIERS ¢

YOLEE 1 -\:H,QLM ;b= @6 Fem [ d=  32°8¢
PolDS PRoPRE G= 0,585 F/mv
SURCHARGE 2 P= 0,250 r/m®

ComBiNAiSoN Seua SPT: G44,3P= 0,885 +/mt

PALER :

L _————

DAWE PLEWNE (46cm) : 1,5.0,16= 0,4 \V/m*
Revert

MENT (hmohﬂt.-n-mnﬁi)?)cm: 0,05, 3,3= 0,41F/m?

CHARGE PERMANENTE . G = 0,54 mt
OURCHARGES

: P = o,88ok/m*
ComBiNRiSoN Sous SPI * G4 A,2P- o8| F/mt
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_GRRDE -CORPS ( rw\;'\'n.\.\.-g.na.)

Acsn - 3,95 Y/m dobernea uda 20/ m?
Q (0,03]"‘. 7. 3,85 = o, 0ulL /b
5,54% TT.\0.3,15.0,90> 0,022 P —

G -o0,066F/m?P

—ACROTERE G : 4.9,5 o

o,uooi'/m"
o,Ac0k/m?

Daolle Adu\e -n(_\"o.ql.. (Bunu:.u) : G= 0,629 ~ 0,631/ m?
N P= o,25%0 F/m2

enbrioiten Gad, 2Pz ©,93HAnt

== SRS Yy wic

TERRRA SSE : foine PROPRE ET SURCHARSE DES DAUES
AcRoTeREe
VollEs Du locaL AscENSEUR .
LEs & DALLES DU LOCAL MACHINE .
FIURS EN MAGONNRRIE .

ETRGES COoUurRANTS :  Poips aF SURCHARGE DES DALLES .
R Poides PRoPRE DeEs volLes
Poitds PROPRE oF SURCHARGE DES E3cALERS
Poins PRoPRE oF SURCHAREE Du PALER |

Peins PRoPRE oF SuRcHAReE Du BALWDOW
MUR® DE FAGADE .

VOILE PERIPHERIQUE Uz.b.c)
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CHARGE PERMANENTE (G) ok SURCHARGE DEXPL.(@) REVENANT A CHAQUE VollE ,

T

Voiles [V | T + ¢ 5 ly 3 2 % RDC
Gerg -
VE 4 G |42,310 ] 81,0214, 3L\ 68,1461 [%F,)38 [)oF, 835  1u,612(1u3 329 I 236
Q  [O9%89 | 2,30 ;45! [ 6,183 [ ¥,913| 9,64y [ 11,335 |13 348 (16,32
Vi s G |22,950[%2 3u\y [ T2, 538|442,33) Ahd, L[ 434,920 20! 31 < [231,510 966 So
& (2,446 [6,32C [ 1,006 [15,38¢19,56¢ |23, 8u6[28,12¢ [34,241/u0,35¢
= G 31,353 54,331 | 88,110 131, 4t [15y, 86 T 183 11221 63< [235 0of[890 613
& | 2,339 6,405 [10,u8 [14,55% (18,633 [23,709[26,325[ 32,608 38,L3]
by |G [4w165 |68,084[36, 313124, ued[i5a,651]180, R\ (304 029[ 25 2B [I315L%
a (2,029(3,919[¢,595 |9, 2% |1, 9u}|14,613 [16,999 [2], L, RS, LIH
Vs G |uy,303 (99 521 [ €],108 |03, €9%[IRh, 315]1us 833[167, 6! [129 049 [225 809
a | 1,395 | 3,95%| &, 105] 8,653 | '\, 2ol [13,349]16,39%[18,5L8[23 9(8
VEe & [Q3,9%0[ss, Ut (3,28 N3, 481 [i15] 618 [183 387(215, 951 [2ug, 119 |83 Sy
AT [INE [ €330 11,00 15, 3] 19, 56C (23, 146 [ I8, 13¢ 32, uok[ 3¢,89
Vi s G |23,950(%5%,903] 33 154/ 123,80 163 358191, }10[432 63 [26F,614[ 304 8
a  [L,446] 6,78 | 1,00¢ [18,IBT[19,5¢¢ | 8, 8u¢] 38, 13¢ [ BT, uoc| 38,520
Vg G | 1,310 93,563 [Sh, 834 [ 3¢ 08\ [3F,338 118,595 [139 §5L[161,109 18¢, 6«
a 0,989 [ 2,30 h,4SI | 6,182 | *,913 | 2 64\ [ 11,335 [13,10€ | 15,539 |
vha G 4,550 W, 313 | 6,33 (2,539 | A2 02 (14,865 (13,528 20,191 |24 09y
- a 0,143 (0,33 | 0,5%% | 0,332 | 0,93% LML | ),34F | 1,640 | 1,930
Viis G 1,550 [ L, 20% | 6,86L [3,521 [12,138 [ 14,835] 13,432 |30, 13| ou¢
a 0,116 | 6,319 [ 0,531 0,335 [ ©,93% [ I, 13T | 1,33, | 1,634] 1,914
Ve G | 3,165 | 1,835 11,505 [ 11,135 [21,845]/d6,515 |81,185[35 £55[u3 oos
a | o133 o5 [o#a3 1,631 | 1,353 | 1,682 | 1,912 | 1,312 |3, 1L
vhdad | G ),550] W ¥09 [ 3,8C8 [11,03%][14,186 [1F, 345]L0o, 504 23,663 [23 SCo
o a 0,1¢ | 0,819 | 0,532 0,335 | 0,33€ | |,I31 | 1,334 1,58%] 1,827
vhia | & [11,645[30,ISu[ k8,613 [€%,032] €5 531]103 99 |14, W3[1u0, o8] 160,60
@ | 1,393 3,933 &,36¢ | 8,703 | 11, 4o | 13, 5¥4 18,014 [13,,95| 3L, 97|
Visk G 3,821 [ %833 [ 11, 383[ 15,3313, 6895 [ 23,436[ £%,58H 3) 53¢ 3¢,139
~ [Ter [on&]o,R& T, IF0[ 1,67 T, 5%¢ [, W3 [J,€4¢C 3 ¢95| L {50
Viec | & 111,695 |33,H10]|u%,335] 5, Fuo| €3357 [ lol, 90 108,337 [13¥, Bea[ 15+,
L | 8 1,392 [ 3,839 [ €,36C| §,303[ 11,140 [13,5%3] 1€ 01|19 4I5[22 93¢
Viia | & 1,564 4, ¥ [ 4,880 [1],065 | 14,310 [1%, 395 [30,540[33 Fo5|I 1, 6ok
[ S_Tous [5 9 o,ﬁmi 0,733 [0, 8% | 1,hd 33 e 808 |
v G 1,550] W, 9, ,03% | 14, 18C (1%, 34520, 5o (13, 63 [2%,560
.Lfb e |o, | o319 o,itI“T:',TB‘Ts,%!! 1,18] l's.sq I,?sT‘T,‘i.n
viac |G [22,316 24,303 |2€, 168 |3F, 081, |50, 03031, 946 [ 35,832 |25, 338 [uo, L1\
B & [0,281 [ 0,635 [ 1,039 | 1, w8 [ 1,847 (3,357 [ 3,355 3, o9 .}czg
Visd | G | 1,950 W Y08 | 4, 0ck | V,03% [11,18C [13,3u5 [ Jo, 504 [ 13 L3 [T 8o
L & 1% [0, [6,582 [0,38 | 6,938] 1, 131 | 1,33y | 1,537] 1,633
Vhse |G | \,559] 30| %889 | 11,08k [k, 319 1%, 394 |Jo, 549 |15, 71y [T,
& [o.n* [0,508 | OBF¥[6,95L | 6,957 1,143 | 1,5u% [1,558 | 1.877]
(& ToTAL i
GTS\'-'\L 05,
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CALCUL DES INERTIiEs DES VOILES,

INERTIE EQUIVALENTE:
La mcGes A _unn.n.tn. a_‘ﬁ;wmt famd’..& &MQU\/ scaa N_?mcls ouac suven ines

vcz. =TS V\ALAE. ‘;Qu,.,g,

1) &N ,o.ﬂ:dh.“_‘_nn.u\.\h uu‘.uunhnt. o) cl.\.l m_ﬁ?uu:l puw-clm(
M PQ._U‘\ .%teii#c?;.n m15m mg
M%\m)‘o&k/»um Nn:ua}') sond Pormetmen) o.n’l/hh\.bu«nm.d‘

et UETLumlmt M‘m.\u.ﬁ.u. Alapriada mdHede d posal o M. DlVERs
B 'n ??mu (an u&ﬁ?\‘- «\cln.n.cmu u:l‘: '...?

NSV éum.m}‘ he' cadond de Dumbabis Avna ?mmm%

NL}_\M%\—L}M ?o.a ﬂnf?ﬁ}'n._}'m .AAAMMT)Q!:&M.}"?M/MC Aa

;‘6 ,lbox:w& ,m?.\n s .\.gwl.-, Plaias aF A tufouds K e &[Qumuus
3

a/ Refunds duma = | - T - Eft
Ak

b/ Regmclb S umna Aends 2 ' conrvdEines

! .ﬁoz M Ho.i-“
z | :-O E Te

Ruw un '\-.;uu:l S '3 d surentiines :

, - Ho.22 X} Yo
)LH .P °-% ( (L= M ;C,@. E(i'.l'n...Ié)

'Eu-—%ol&an}\uijhtknmnm
4, X1
Tew M0 T
| | €0 tmc Yo L4

AA (I A-}I&) aoA¥

I 2C I
q‘&hq‘—)amz )‘AO (C’l.??\un-"ALPIMJM}AM

Mb-u_ EA' t\'&ﬂm)
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NOTATIONS , M ¢ FMemonr shadmun dado Achon /om c.d.gim = 2e /4 A

o A, N g Amﬁmd&«k r&mnr?nm 3 N
2o . Didtornea ,.mkl.. il.; Qc‘: _AnaMCt‘\v\ ?QIJ-M-IQ i

2a - ).ou.ct;uu Do Dlewrentone . ~ g

< O gA-Iﬂt(l. Sa MOQ;R-V’M{, (cl: LUI.‘) ¢ $= 3.4.E.7T.c

% Houbaw el Sy boXisewy o 9: Noulamdihae. E(Ta+ Ty)mad?d

ko Tenenlii cdu Duiraom 5 o= b.RE3 bi alpasstena ot RP= Rnuhu».én badian,
Wo = codf Du /\\-U\a.wnba?.\.u. ' p,28b ' Ao M. DIVERS.

E’: e ol b enBa Dml-‘\‘.du marimion _eends oy L duiteau . E=E

7 4

E = w” J..m.?mﬁ.}bsuh_m

’””

EXEMPLE DE CALCUL : . VPs

43 = Aoom Le= 55m - bz 4,43m Prz L, 83m
a= 0,46. 1,13 = o,c608mM® N1z 0,46. 4,%% = o%%34m*’
m= 55 i, N = A,9¢3m3 IA:.O,AG.EL—E"/\-!'z 0,9.59111"
0,660 o339 Ia,zo,ls.u,ﬁ'/\-zz 4,51,0,11‘-
— TAsTa= &,439mMM T=TaTa,amc = 43,298 m"
L= ©46.033%/43 = 0,439.13% m"
-3 A= WE = 0,469.2,03= 40§
\a ____\/5. o,419.l07.13,298, 2,15 < 01153
2,139, 1,963,065 3,0/ Aboqus 3 Yo = Ol
l"‘l‘.m__l. o J,JO. 43,193 ) - 8,y m4
6o, 5,5.49%+ o/u% + A
AA 2,439 yo¢?

c/ Rv_gmﬂ)b B SBaax %Qu dsovrunlunea d‘p?.u :

o La R - 'chu. )
L [ %‘ﬂ": Ho.27, A4 + %o q‘u)/”
) €0ET E= Tix¥d
l_‘ < _?= o . He, 23
. = co E Te
I | ] u ' m dgalisamt Lua 3 Pi‘&nm.nmn.?)ﬁe‘u-d'
\ |
N G 1,40 T '
60 T Y,
o M ZTi ar T
. o O ¥ G da Vb
Puweac =W ° - abegua. .
/ ~w 2 04
o= GE [tuai T-%2Ti,bsghd
£T.ep \* 3

THEOREME DE ’
T HuyGHENG ”
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NOTATIONS: (T, ) : Femendhd vienlic o Uenquasins dan {lanh ondiccds radomd
Rar coficwds ur, ot oF Yo et Al lins &hﬁmmwmmﬁk &

Anads 's‘—\ A'suventias ak T e la memoniy _dhieda da !‘unn-}'m?\i'.&l ouren T
& b Al = xXo_ xi
_ p np
EXE«PLE DE CALcUL : Via
h ’-l | Ip.g

M- 5,07m Xa=2,535m Mh=es= ‘1,‘54.":' 7

-b.‘,—_- C\JAG'IT] xrTL = C,!nol\ -Du‘t-l.: 4,0“0 ‘l'll" A . / }
Y3~ 2,%om X3z 8,680m lsws= Ag086m" T4}

Z = F43m = = 3A,988m? ) +

32,918 _ <3
AXG= I~ = m
JLLEERWTS I.; I
An= 440~ 2,535 = 4,905m d2:=1,4k0_¢,500=_3,060m S3=4,410-8,680= _L2um
Ti=  4,43TmM Xa = o0,0%8,3° mY T3 = O A4am"

= 0. 4% = 5,04 1308"4.0,46 . (- 2,060)%0- 2,3 (1, )= 58,623 m?
A L= 2T, bZN.di= 4,880 40,46. 58,629 m? = 44,64 m"
W= 0,393 — ol = W2 = 0,393, Q\a,03= Q,H\q — ﬁb&f-u.l. kq"o-_-. 0,5‘)
= P 6o A, ©,5¢ = W
— TLe= 4,40. 44,264 / ‘ 2438 L+ A = A0,333m
A4 1,8%0 AN

TABLEAU DES VALEURS ; % (vha,vhab vhd, vPea, visb, Vhsc, viad, vhse)

VoilES L" & I 0o Lei| W m N 1 w ol Yo Te (mMY)
- Fies | (m) |(m) | (m) | (m)]| (m3) | (mw)
H 0 — (4,60 - - 0,055 | . | - - —_
Vhe O |~ Poy|l -~ | = | = 0%3¥8| - | -| - |-
vhia L (%M gag[¥¥5|435 ] _ [44,2¢4 | 0,393 {3,u} 0,5¢ | 40,211
0,33 2,180 4,00 | , -
Viee |2 | 2% |aqe|3%R (385 — 40,083 4,5s1rs,n 0,6¢ | 40,094
0,39 A,U0| 4,00 :

Viab | 4 |o0338,3¢|45%5|a,35(0,465 [o,u3s | 4,533 Pcsg| o,c6 | o,yu3

kg 2 |06l |40 [BASIALO | gy us4] 0,428 Po,8| 0,56 | +,3%8
B o,6| 3118]4,60
VA I ROl IO LA Lt 8,420|0,A%2 (u 48[ o,ut | 5,084
B 0,33 [3,843] 4,00

VE:, VE+ | 1 |o,33| Ao |85 [4,00| A, 96% (A3 298 | 0,469 |u06| o, ut| B, MY

VB, YEs | 1 (039|440 [B,€ W20 [L,038 |43 906 0,438 MIAI| 0,66 | 43,6y

vee [ 3 [l lae (R[S - [eett [osn ol o | wesc
L B o9 31‘&"“'
ovee [ ol Jao |l 21 = Tagass| — f_ 1 _ -
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CALCUL DU CENTRE DE MASSE

Le bur ot Do A fanrrinoXiss wdu B _da mosce Das <Umends Avumo &

P2 VAR E\b\Mq.m Len feuppo
e o D ﬁ(\mﬁ\“j‘:w’ ?u.n/..@gm
B3 AT VPRI 1S VRSN

LE T i(F v(m i - A Vo
ELEMENTS i () i ) 31(“!) Ft'hrr:) T;'ral)
ACROTERE [dL,uB 44,32 | 5,94 | L31,\) |AuS, L]
PLANCHER [ 193,36 [44,30| 55% | 2138,19 [1033 6%
LOCAL ASC. | 93,48 [44,30 [ 2,43 |Aa33,3d | 222,30
Yo Voires | 64,283 | 2,58 | 5,40 | Ful, 40 |B34%,13
172, FASRADES| 43,039 [49,54| 6,05 |A433,04 | 8,89
A/3, GRINES A, 830 |A0,% | %,9¢| A9,8F A\, 5%t
GAINES SUP. | O,320 |40,8¢| F,96]| 3,99 32 |

= 388, 19¢ Luoo,3X]A%89 39
ELEMENTS | Mi(¥) [xi(m ilm)| M .xi ™.y,
- ) (m) | 4i (m) (F. m) U—.n‘i‘),
PLANCHER, [ 159,%%F [44,59 | 5,08 |41854, 33| 844,63
GARDE - CORPS| O,3F6 6,64 |4,0% | 5,0% O,% A

LoGaiA 40,2¢ |A0,5¢ L0, 28 [A45,3C |=3, 0%
VoiLEs [ A1g566 | M1,58] L, @5 [AL8e,¥ [ 623 S5
FArcADES [ 36,038 40,51 [ 5,50 (134,08 | A4l L3
G AINES 3,66 Ao, 8€C| *,ul [39,35 2%, 1L

VOLEE 2,84 [42,48[ %45 [34,%9 | 21,1¢
A/, PRUER Au3  |A4,30 AG, A3,23

, i ‘ 3,25 A6
ELemenTs | Mi(F) [xi(m) Hi(ﬂ) MiLx | M.y

(F.m) (F'm)
PLANCHER [459,3F [44,59 | 5,08 |A854,33 | B\l, 63
GRARDE-(ORPG| ©O,%6 6,64 | 4,01 | 5,08 o,8]|

Lo GGIA A0,96 |0 58 |-0,38[445,3 |— 3, 0%
Vol LES 118 566 | 44,58 | 4,85 1488, 39| 23,55
FAGADES ac,%irw,‘!r‘sr:,w-m:fl;_—»d——‘ e

G RINES 3, ), 86 Wil3 23
T roecs | 5,68 MM HuE %—T*&o WL, 30 ]

PALER $,8¢ | M30] 9,85 | 32,32 | 3¢, ¢

_= 133833 83,72 [ 161235 |

eema. _d/axaa enRanemes

(Peus s dalles Messe =(G+)E/Q.P)x_m¥qqkml)
Ror sondormdia Bu ke _da suasse Awr 3 Xe =z Z 0T d'ys___a_—;n"j !

2 My

1

CENTRE DE MASSE Jdo
TERRASSE .

AG= _.M,'B-t m

)’G: ‘-Q,%g“\

CENTRE DE MASSE du

3% ETAGE.
y& = hlﬂom

CENTRE DE MASSE du

6L, 5%, o

L%

ue, 3t

ETAGE .

ye= 4gum
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CENTRE DE MASSE duy

A ETAGE.

Xa= AA,SAm

DA L, 96m

i ELEMENTS Mi (P | xi(m) Yi(m) | Mi.xh Mi. i
) (F-m) (r-m)
PLANCHER [459,3% |AA, 59 | 5,08 [41854, %3 | 844,63
GARDE-CORPS| O, 3¢ 6,6A| Ao* | 5,00 O, %4
LOGGIAS B,94 [411,90]|-0,6Y4 | 145,33 [- 5,3,
VOILES A28,566] 14,58 | 4,85 [A488,19] €23 55
F A SADE 26,038)| 40,51 | 5 %50 [234,08 | A3, 43
G RINES 3,66 | Aoe¢| Ful| 39,37 | 2%, A%
9 Vo eEs 5,68 [ 11,28 F,u5[ 64,0% uwe, 3
PALIER 2,9¢ | M,30] 9395] 33,38 | 3,66
= 336,31 387,09 [1€63, 60
ELEMENTS|  ™i(Y) | =cilm) | yilm)| Mi.x ™y
(r.m) (rm
PLANCHER | 43C,04 [44,5% | 5,04 [4036,u4 [8RF09
Afy Voites | 64,383 | /1,58 | 41,85 | 34w, u0 [ am, 31?
Yy FASADE 143 039 (40,54 | 5,50 [A3%, 0 | 34, M
| A2 GRAINES 4,830 [A0,R¢C | %, y| 29,13 13,56
V'-?}EE 2,40 4,"5' 4("\5 3‘4!59 4?1‘:
Ay PAUER | 4,43 AA30] 9,35 | 46,4¢€ 43,33
Seun Sof MACWNE 43,43 [ 44,23 ] A,50( 143, US| 49,10
= 433 %6 3435,95| A334,94

CENTRE DE MASSE Ay

RDC.
G = AA,SA"‘I
Yo = L4,90m

CENTRE DE MASSE DE CHAQUE ETAGE:

ifvi&'\u; T s | <t | 5t | ut | 8% | 2= | 12 [rDc
Mo (V) 388,194 38\ o6 | 338,33 338,33 | 338,33( 338,33/ 338,33 33, 3) | L3¢
s (m) AABY [ AAMS [ AA MY | 444N [ AAMY [ AA UL | A4 uY | 44,54 | 14,54
16 (m) ,8C [ W9 [L30 [ L3u [ 4,94 |L,9y | Wy | 436,90
Aemmgem = A Uhm
JGmegem = LAY M
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CALCUL DU CENTRE D' INERTIE

y i Ay’
Xtz ETeix 43, u8m
— = Te\ —
- 2Tyl _ 593m
Ya ="' = /
4™ P ad il bl —LC-T > LT3 = Te -
yT=5,9%m *
R s T ex = -4_,AGF1
h 2 ‘ n = ] ._.B__b =
\ m - x ay ea = 13,60= 4,A3m
voiies | Tei (mY) | xi(m) | Tei. x; Voiles | Tei (m4)| yi(m)| XTei,yi
‘ Lms)' ; ¢ i Lrﬂ'-‘))r
Vir | 4318 (0,08 | 0,590 Vha | o085 [ a9y | omue
Ve | 5,004 | 3,30 | A6 573 vhb | 0,055 | 93¢ | o5u6
VE3 | 8,3y | 6,50 | 5¢,¢ul Vhe | 0,335 | 993 | 3,320
Viu | 43,64 | 9,30 [A33 308 Vha | o055 | ags | osué
VES | 43,64 [A2,90 (A5 95¢ Visa | o1 | 95| 61 Mu8
VEC | 1,856 | £6,40 | 226,18 vhb | ouu3 | 5,95 9,63¢
VE: | &1 |49,30 | A68, 480 VPac | 40,091 [ 5,95 | &o0u
VER | A3,333 [23,5Y (300,354 | Visa | 0,085 [0,0%8 |4,u.3?
= 1,139 9%¢,995 VPb | 0,055 |o0,08 | u,\u.15°
Vise | 0,085 | o,0% \.,u.\ir
L™ ey Vlid | 0,055 [0,08 | \u.)e3
ETRGES
TERRASE 1,A¢ A, M V30se | 0,085 | 0,08 by b\
b A,03 A, 0% = | 2,66 A39 305
5':-..:-1'5_ A,0\4 A,03
fA‘EICENTI.'IciTEs P auts ,cnjm)u/..s Pcm.:
A 0,9% A,04 :
ex= | AT-Xe| ok ey= jyr-ye|
RDC 0, 9% A,0T

txm= 4,04m eym= A, 05m
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EVALUATION DE LA

PERIODE PROPRE D'OSCILLATION
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METHODES DE CALCUL :
R Y coYoud Saa ?u:-ucv&u 3 dxish daux emdtReda ¢

% o el Rede AN Lxadi @ M ot AV ee)e o) Jabenente v alie wirfpeuud
neunaa e Mamernt,
w  on oodRoda ‘mﬂam-.\.ﬂ At _ ko wiWRede Ao LORD RAYLEIGH .
— o ondWade Aa VIANELLO. SToDOLA (™. whakig)

Om scoludina Ro poieds oaue Ja wdlede pmphified o RAYIEIGH
A nithoda Aebace Aun S pradigpe Qa tansuwsalish 4 vhingie - On na pauk apedi
Tt~ gy o v M W i
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La s *‘-N\,CLLE:QMQL-AL-% ol w noFr\n.\Aa.nnbnnan'.\na /cw;r;u oo 2 Ao

{ Qs Lok M‘j?-l:.:h’ Pm.u_\a 3 atr AeRaiale de Acaneva
AN s et R devmonade da mormi G Acusipha
hou el Roda wa Roﬂu‘l‘ ‘:u.m.n.\" A LAk Murainas, Xa ?m mm:\._.?mcimmh.
Y-t m»}.:%mh:xhnw runs ot Dabedense .
Note A A 'OQ.LMI. M‘\"k\: . MUNYY L oec Manl
w&iﬂm B dugela A&mux;ﬁ:ﬁfﬁm.’

. Ft THODE DE CALCUL ; | Puieda < AL mn\-.%mémm.&z.\.)

Owm e wida Yo Hhudiaa B s Cnno‘.. ((oamac wattn Yocokicut s s ‘Jmuﬁq)
e vmea oo 90 doven Yo .r.)uu-‘:a&. Pm.u.h.n:v, TS | PRI, P N [ e V4 por
Daax Ponaan Pi= i -9 ﬁ_n.. wu.ﬁkmhm A \Anﬂni.&m\btﬂhf.
Lea atarm /ﬁh’l}.ﬂl& T\-’lMlm K"\".AML/A LA,XL, 00, ‘-"-‘)
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EVALUATION DES ‘DEPLACENENTS peav pd"-‘ﬁ-

R = P

M= P‘ Ii

™ (a )= —‘Pd' Xy o+ P‘I. = P‘(I..:l:a)

M) = (o)
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Dlac praa a M’H .SL. alal
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S =

=~ Tt = 318,299 mY
. Poids DEs NIVEAUX = 6+._:..

Z Py. 5 E= 338, 40" F/m®  pean Y Jaun

£ TV= 24,636 mM

DEPLACEFENTS STATIQUES

. PoiD5 (F) 6 Pi. & Pr.Sit
NWEAX| DEe Wiveas ' R -
) (m) (F.m) (\‘.H\‘J . SDema ‘_mau.%wa)-.
8 |32y,90 [4¢ 88805 | 5,490 | 0,008
¥ |29%,%4 |4u,065\8°| 4,488 | 0,0s589 .
Z P 8§ = ©,2262 (hmt)
6 | 200,53 [4A243.13%] 3,3 |o,03%8
Z Pi.§i = /9,095 (km)
5 | 300,52 | 8,WkA.15°]| 2,53 |0,021y ;
T= 2T i SO
L 300,52 5,883.18° 1,3€8 | 0,040\ . 3,84.43,095
3 |200,5% |3,5%2.8 A039 | 00039 Te= 0,415
2 [300,53 [433L 10| 0,52 | o009
A [300,u0 [0,469.15°| ©,A4 | 00004
: - Seen ».-nai\'ué.u'nob :
NIVERUX bpé‘Z?vggux & Pi. & Pi. gt
(¥) (m) (F.m) (r.ma)
8 | 31490 [&4,484.G%| A9 838 | 4,2160 =
= Pi.-§ = ,36u3 (hmY
T 293,14 50,908 15,462 | ©,3%24
2 P & = €943 (hw)
6 | 200,53 |10,614.18°| AL,208 | O,495%
5 | 2005y |205L18| 9,48y [©0,290% TP= o 2, 9Cu3
9,84. 69,434
L |200,5% [24,29%.18| € uweo | o, 433
T'= 0o,uvs
3 300,52 |43,008) 3, 908 | 0,0%508
2 | 300,53 |62%0,1P| 4,884 | 00Mme .
Lea anux Puﬁuln Tk J'T?/ﬂ'nl‘
1 o0, 4o 4,‘9'.[5"‘ 0,540 | o,0009 2 Deniansnes @ dsuse Sammi amcsnde
(e,5s) denc o ™ anka Tea ds

Ao codesd An L3 meda .‘?m«:\amuﬂb.b
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CHARGE SOUMISE A LACTION

SISMIQUE POUR LE CALCUL DYNAMIQUE

NiVEAuUX TERRASSE T — 2 Eloae 4% druge RDC
(G 4 P/5 (Wt O, 8¢ o,y D © 68 O, 68
eremamsl Si(m)| Wi(H) | Siwd) | wir) | Si(d) | Wi(D | Si(m)|wWil®)
DALE A | A3+, 433 [U5,02% [ A3, 433 [44,600 [ 413 W33 | 414,889 [ AT, 413 [414, %83
DALE 2] 43,845 [A%,3u% [ AT 845 [ 44,849 [ 41F,3u5| 43,135 | 4%, %u5[42, 435
DALE 3 | 43,845 | A%, 34+ | AT, 845 | 44,843 | A+ 8u5| AL 135 | 1%, 8u5| A3 4
;o\ 24,380 [4%,30) | A4, 3% | J L6 [ AW, 827 | 3,uk6 | 24,3%0( 44,4
7, G5 | A%, QU5 [AS, 3ut | 4F,Qu5 | A4,%43 | AF,8u5[ 41,849 | 43,845 (A2 435
v 6| AHQUS | A5,34F | AF, US| 44,843 | AF,CWS| 44,843 | 4F,R05 (42 435
3| 41,960 | A%, W | 43,9€2 | 44,93% | 13,233 44,993 AT,963 [ 1L,
s B | A2,u80] A0, MMF | AL A4R | B,068 [ A A4R| B,06C [ 42 AWR | % 401 |
~ 9| AL069 /A0, 339 | 43,063 | 8,9y | AR, 069 ®,044y | 42,069 [ %5
., Jo | 42,03 | A0, 339 | 42,069 | ©,0A4| A%,063| 8,044 ] 4L,069 | §, ot
/o A4 | 41,068[ 40,338 | 12,03 R,0My | 48,063 | 3,303 | 48,063 | B, %ot
~ AL | 43,063]40,3%9 | 42,069 | Q044 | A%,069 | S Jot | AL 0L ¥ Te¥)
v 43 | 49,49L] AO,M85 | 48,492 | 8,095 | 43,493 | ®,39/ | A4,192 5,51
DAWLE ASC 431“5?: '"l il:ﬁl P2 e ” - - -
Y s 100,035 /s A, 59 / A30,048 s A36 50\
48 ¢ - Lo Ronge el delle i doce) ro i adtde G P/B= 1,36 1/mt (SURCH
TERRASSE 3E EmeE. ETAGES: €5 Ly 442 ETAGE RDC
3%
<24 W0 4128 590 : 18,590 13¢5
?&Qp/‘ : \“r Q\?“o" ’ ?M ¢ ASO’M A% G =)
i % 3 :
B 100,093 (,..9‘“" 36,018 @“..v 26,078 o 26018 " :,\J’ 64,3%3
[ : (] : '
3 4 383 \,o\\’!' A28 56 qo\\; AR SEC qo.\\,cﬁ AR 566 w A3039
- 143 039 o%( 4,20 8,50 & &,5% 4 230
Pl i > oo | U W] 483
W 0 S
& 4,83 o® 4,&9- ﬁ,.v‘ 3,0l ”’f 8,040 ‘ o | A5
& ; o &
e_\:\)?' Q0,920 e';fﬁ 0,¥o U,.g(o 0,% cP"ﬂ 0,550 H,,"p A,26
st 20,340 A (B0 | [ e[| | @[3 (,ﬁﬁ A3 430
w . X X
) 33,99 vo..h ¥, 302 A o 5, 960 W (33|56
A w_ [30051¢] [ w E ‘ .
Niv | Teme.]| ¥% | &8 ] S% | 4% | 3% 2% | 7%= | Rdc W
w7 25y 041]29%,73€| 300,516] 300516 | 30051¢] 300814 | 300,916 300, 834 281 5L |
ETAGE M ;
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CALCUL DE LA FORCE S|ISMIQUE

La f«mub.-. cl..‘omu. Al dedy V: ABDQW

Lea codficondn el cadenld dloporis o RPA 84

A Fadun A acdllazem fee (ank 33 M), TABLEAU 4
A= 0,45 ( balimentra “sscge A"\n\i\m(uoqc.-t) m pena :ﬂ:)

D . Fadean @ ok ; oo Ld&‘ié-ﬂ@...&."\.uA_A‘.)u Geda
Qi‘..éu.\ eo? | {59?"‘:‘?&1\:“.)% ™ ) =

loomger ,'T'i:.-o,.!_-!.s — Dt= 2
SENS TP- onas . 5 DP= 410

B H Far_)‘uuv -ALMP‘\"WQM}'—A.A.)Q “-M(hﬂ. km}'33—1‘3)
B= -‘.‘-3_:. 0,33 (H'&nchun. im{.‘;?o\hms)

Q2 Faduny da queki™ (e 233_M): Q= A+ ZP (Takewud) :
osn wuna : QP =8k = A A

CALCUL DE W s(38.5). W= Poide dada hudia = TN Adaa :—\m\au
Pmmmﬁ +2Ww0°% kamaq = 64 8
W= 3.,65*,3.93 E . £

Deec Doy :Fcn.u.s doua Maa 2 Aug foony-:
YE = ©, 45.0.33.2.44.25%,298 = 289,319 t
VP - o, as, 0,33 430,4,4.265%,293 = 45, 3Tyt

REPARTITION DE LA FORCE %i®Mi@QUE : (wmnk 3.3.3) .

Fr. (V- Fe) Wi R
= wi. R

Es gnu. Mrn-\-t-. .

Tbk= 0,8 ¢ oo" s = Fr=o
TP- oMl < 03 = Flzo

%= Wik = 324,90, 44,03 4 29%,34,24, 0%, 300,88y (A%,064 45,05 4+ AL, 04+ 903, 602)
* 500,14 . 5,04:

= Wik = 3309¢, 331 £.m

Sunn dengluduia) s Fol o i we Rem _2S.9_ aang0ue:
¥ = 58,088 =wi K 330%6, 15+
Sews  owsvama); Fer= Ve We. Re= _289,3%3 54 90,00

< 68.305E PRVAT 330%¢, 131
/
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Seun SENS  LONGITUDINAL SENG TRANSVERSAL
NiVE Aux Fla_)?-m.]ii- FKP,:.:;N\J, M:.rmu\‘._’ Fk R.;....:v. Fxt c(::snnk.'. ™ u}t(:a::.j,
& 58,059 58,059 o 6%, 305 €%,305 o
% 6,633 | Aok, ¥4 | 4%, 158 5S4, %85 [ A3, /90 | 305,598
€ 4O, 3C4 | Ay4S,03y | 4849, 93¢ W#,4u83 A0, 613 | 53¢, 400
5 33,634 | A48, FoC | 336, Coy 33,530 | 240,243 | 4090,4€
y 26,901 | 208,618 |Aycy ,S08 34,65C | 234,899 |41, 95%
3 20,480 215,433 | 2083, 4o5 23 #yy | &C5,6u4 |Qy54,0%3
Q A3,45Y 139,34t | a%63,042 A5, 88 | 284,469 | 3350,653
A 6,32y 245,94 | 3483, 1315 %, 9M 289,38 | yo9%, 1y
¢ o Q45 9314 | 423, 5.8 o] 289, 38 4 368,908
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ETUDE AU RENVERSEMENT

. Mlswen) Lde rmureaesment 1 Mrar = .g; Fi. & Wi = C-,+£5
. Mo are Y NJ;M : Mra's = E Wi. b'i
P Lok n,.n./u?u'. Mewont Tukidul > 45
bs
Fe - wWe R
w by 3| .| bix | bu mi(r
F3 1 31 o y | M
; bé
- | s I_— 3“ T{®)| 1,28 | u,8C | 388,39
b -
- s I__Q_ 3 * ' WIS | 4,92 | 3340
i L by I € | wic | way |33¢,33
F—L. W:I "LP ] '] /
] ., b 3 5 | 1,i¢ 33g, 33
F3 ws 1 '?’l. M W, 94 ‘
3 L 1,16 9, 33¢g 33
wa " I ] /
Fa f d‘#
Y 3 3 | wa¢ [y,9y | 33¢,33
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SUPERPOSITION DES SOLLICITATIONS

BASE DE CALCUL DES ELEMENTS STRUCTURAUX

les ilimtn*‘s struckuraux doivent ahre dimensionnes Par les combinaiseng
de charges verticales o des charqer sismiques donneds gur |a basedu
r€glement parasismique en vigueur. (RPAGI)

lLa combinaison des charges rerticaleg (d\lr es Pc.r'manq.nhs d—surdnr,ns)
e des charges idmi gues pour les voiles & c,\'\lc-iuc niveay du bakimenh doil
®e faire enrespechant les 2 Formules Suivanhes

G.Q+E (3_6A)
O 8GxE (3-¢8)

G C_‘nar%c. verticale l:c.rmanc.n"e.
a 5ur~c_\nr7q_ cl‘c’.-xP\c\\"aHon.
E %urc.han}.. verticale die wvau seleme.
NE : Pour les vailes 3 une ou P\usu.urs Files -_:Vo\-lve.rl'ure.s les dighributiens
des charqes VerHcales our lesirumeaux Se Fink properfionne llement
a  leur \on?u-,ur .
Via P v
2
W o= C\-\arac verticale aui revient au T'rumuu\\i
Vo C.\'\af‘ﬂo. Vertcale ﬂu'\ 5'31:»?\'-4\\"_ Sur le \fo'tle..
N = Longueur du Frumeau (1) 4 cl._m',_lonauc.ur'cles linteaux Veisins .
) - |

Lonqueur du Voile. .
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VoilEs NIVEAUX + 6 s " 3 < A RDC
cor BiNAlsoNg

¢ (b) W,213 [6,83¢ (3,539 (42,202 (A4, 865(4%528]30,19) |3L,09]

- Q (V) 0,38 [0,52% |0,%32 | 0,983} | 4,443 | 4,343 [4,6L0| 4,930
< G+Q+E (E) | 4,635 |+ o3 Ao, 331 | 13,139 1¢,00% [ 18,835 21,831 [2€,081
A 0RG X E (W [3,3%0] 5,501 | 7,431 [ 33€3 [ 44,992] Au032]46,153[19.215
M (Fom) O,u5¢]| 4,831 [2,41C [ 3,218 |5, 431 [ F,203 | 9,08 |, 001

G (F) L4, 0% | 6,864 [3,52) [ 13,138 |14, 835] 19,493 |20,149 |84 ,04¢

_ a() 0,319 0,52 [ 0,335 0,928 4,134 | 7,334 | A,62u] 4,94
=2 GroLe (D |h,536 | 1,586 |10,3u8 |13,10¢ [15,96C [18,83< |21, 713] 25, 960
= 0,RGIE (W |B,3Cc 5,481 | %,01% |8,443 |11,868 | 13,994 | 1€,113]19,23%
M (Fom) oM56 | A1t [ Q16 | 8,118 |5, 431 | 3 203 [9,08) [ 11,01

G(H %, 885 | A2 505 43,435 [21,8u5|2¢, 515 [ 31,185 [ 35,855 [ 3,005

O a) 0,513 [ 0, %93 ] 4,033 [ 4,352 | 4,683 | 41,943 2,318 ]| 2,312
o= G+a+E (V) 8,3u1]A3,89%18,343[23,193 [ 28,143 | 83 093|338, 16345, 1}
= ORGIE(F) |6,368 40,004 43340 i1, 436 ]2I, 22 |2Y,9LE]28,60, 8y wo
r (Fom) 3,l0¢ | 8,403 \Cl,\.ﬂo 2¢,031]3%,033[43,113 [61,913 [35 oH,

G (r) 309 [ 3,868 [1,03% [14,18¢ 17,315 [20,504 |33, 83 [37,5¢0

e am 0,319 |0,522 [0,335 [0,938 [ 4,431 [ 4,33y [ 4,533 4,83%
S G+a+E (M |5, 088 | 6,390 [1,353[15,114 [18,u,3C [ 21,838[ 35,200/ 39333
= ORGEE(FH) [5,363 ﬁsu ®,%32 [1,349 [13,8%€[1{, 403 [18,930( 33, 0L8

| ™ (rom) 0,456 [4,2%F |2,41¢ | 3,818 [5,431 [F,303 [3,081 [1),01
| GLF) W, S | *880[1),0u5 (14,30 [1T,335 [20,540[23 05 [23, 608
[ al) 0,322 | 0,52%/0,132 0,983 [4,44Y [4,341 | 1,558 A,.84S |
| o Gra+E (F)  [5,03% [8,403[ 11,373 15,143 18,513 [2),83% [35,253[29,453
== ORGTE (W |3,3R[€ 30\ | 8,83 11,368 [13,900 16,433 18,96} |22 08¢
- re1 Chom) O, \lli [4,3u¢ [2,35¢ [3,434 [S,398 [ F,03C [§ 358 [ 10,740
| G L, og [18¢d [11,03%F [T\, I8¢ [1¥,3u5] 20 s04[23,663]3%, 560
. aw) 0,319 |0,522 [0, S [0,938 [ 4,434 4,33 [4,53% [ 4,837
= c+8+E (W) | 5,038 [ 8,390 11,38 [15, 11y [18,4¥K |31, ¥3R [25, 300|399 337
- 0,86 E(Y) 3,767 | 6,394 €, 883 |11, 343 [18,87< [I€, 403 [18,330 [¢2,048
™ (- m) o uuly [ 4,346 [32,35¢ (3,334 [5,298 [ 1,0 | 8,858 |107Y

=) 1y, 20 [ 2C,168 128,094 [30,080] 31, 9u¢ [33,83 [ 85,398 yo, 41}
<_ alr) 0,635 [ A099 [ 4,43 [4,0% |2,28) 3,655 [3,049 | élc_a_.,ﬁ
o GyerE (N [Wyg7% (33,300 Lj}@l 3, 4/19%]3¢,537 (38,7147 k4,03
% SR+ E() [19/39y [20,98 435 |2y, 0l 5;55}:!'1-,059 li‘sl 82,331
M (r.m) Ojuuly [ A,34¢ |, 3,33\ [%,498 | 9.0 |8, T5¢ J1o, %40

G (V) L, 109 | 3,8€8 [ W,02% [1y,18¢ [13,345 |20, 50 |43,4K3 [23 5(o

—T aw) 0,319 |05 |0,535 | 0,938 [4,434 [ 4,33y [4,53% [4,83%
& [ GrerE)_[w08] L85 L8365 ¥oo 387
— otsxE(F) |83 |6, ’ 16,403 |1 ,oMg
) M (Fom) O\l |4, W , O F‘Qsz Jlo,Fwe
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VOiLES NIVEAUX | 3 € 5 Yy 3 2 A RDC
COMBINAISONG — —y
EG) L33y | F,%84a [44,08\[ 1\, 319[13,33)4[20,544[33 F1y[23 €1}
\ Q (V) 0,3 | 0,52% [O;331 | 0,933 [ 4, Aud | 4,34} [A4,552] 4,823
ot G+ @+ E (N [S,0u6 ] 8,WEC [N,38C]15,15¢] 48,59([21,83¢]25,2¢ (¢, uy
= 0,8GTE (Y [8339 | €31 |8,843]44,335] 43,903 4¢ 1439 (48,231 |2, 09y
Mo (Fom) Ok [ 4,3u¢] 2,35¢] 3,324(5 298| 1,03C| 8,858 |40,340O
e 33,5¢1(5 4 80| 36,081 | 3% 338 [114,595 T3 859 164,109(18 €, &
& L) €320 | u,L51] 6,182 3,913 | g.6uy| 11,3¥5(13,)0¢ (15,619
oy G+B+E (1D 3¢,38%/59, 335] 83,3€3[105,351 [ 128,439 161, 333 1+, 215[ 203 245
= 0,86+ & () [¥,85y[u3 859 [60,865[ 11, %30[9\, 43¢ 11,232 [128, 823113, 333
et (-, m) LW3,308] 18], Ll [229 63¢] 3¢ 92151C, 99| 68 4, Y2\ BE3, 181 0N, 6€)
| & (- 3,91C 5,893 | 3,863} | 5,8u43] 11,818 [ 13,39y | 15,469 |19,090
- a W o,u33 [ 0,635 [0,83% (4,039 [4,3 [Auk3 [4,8u8 [,435
, 2 E (¥ 4,808 [ 3,339 %191 [ 1, w8 [1€,338 [21,513 [2%,15y [33,90%
¥ ealaE® 5,55% (10,466 |45,895 [22,330 [, 39% [3< Tlo [kk, #[sk, y22[
13 %8GyE() [ k34 |8 453 13,485 (19,323 (35,193 32 608 (39 3¢9 'd;'*gﬂ
| - 0,RG-E (¥ 4,935 | 0,375 [-0,89% .35 (¢, 8% |-10,538|-11,539]-13,
a (k. m) -0,33% [.0,983 [~o, —0,5839 [~ 0,019 0,605 | 0,558 | 4,63%
o ) 3,41C 5,892 | %8¢+ [9gu3 |11, 818 [13,79u[15 %9 13,090
> | aw) 0133 | 0,435 | O,83% | 4,039 | 4,344 |Amu3 |4,8Wd |5
z E(F) A,208] 3,339 | %494 [ 1,W8 1,338 [2),533 |2%,I54 |32 903
u &+ Q+E(F) 5,55% | 40,366 |A5,835 /3,330 [39,35%|3€, 1o [Ll, 3 |5\, 48
3 0,8 &+&(F L, 34l [ BLu53 |/43 485 |149,582 (85,192 (9, 08 |39,76d |48, 119
: 0,86-e(H) [ 4,935]0,935 [-089% |3 5%, [_c88\ |- lo532]- 145391135
M3 (k= m) - 0,383 |-0,932 |~ 0,068 |-0,589 |- O, 0,{05 0,558 | A,63%
) 25,340 W0, 195 |56,343 | ¥4 Y04 |8 158 |103, 613 | 118,067 |134,5C8 [
~ () 2,96¢ | L,853 | (A0 | B,62% (40,514 [ 4L,4ol| 15,098 | 13,39
. E® 10,181 | 1€,633 [23 9u( [ 32,263 (40,538 (43,891 [52,910 [54,910
s G4+@Q+E(F) 3% 43| 62,381 [8¢,935] 11y, 593 138,350/ 1€3, 905] 18€,075[205 23
3 0,86+E (F) | 30,u53 | 43,369 | 68,94s| €3, <35 1o, 304[133,981[14¥,3¢y [ 160,504
6 - 0,86-E(F) 10,091 [ 16,003 [2|,053 [25,i01 23,148 [8Y,199 | 41, Bkl [Sk, Ty
s A M4 (- m) W €4l |-9,u38 |~5,3C0 |8, 835 (13,080 |95,429[53 600 [93,338
> o 0) 33,391 | 41,355 | 65,240 €3,16Y |106,059|119,013 |13&,938 |164,095 |
| S a) 3,439 | 5,628 |+ 813 [ 10,00 [49,195 [1u,384( 413,54 |20,63%
z £ 10, 18) [ 16,633 [23,9u¢ | 33,33 | 40,538 W+, 891 |52, 41052910
v G+B+E(F) | 4301 |63 53¢|3%,003 [A3548] 159,232 1%), 3, 358|239 ¢u1 |
3 ORc+E (R 38,69y 5w 535438 g.i:q 125,18 | 143, 1o [163, 4o [17%, Fe |
- 0,8G-E(¥) [13,883 |41,219 |38, B4, 269 [L14,589) 43, 319|6€,640] 31,950
B Ma (+m) h -l‘,\.ﬁ %,%91 [ €,290 |31, 453 58,105 sc:a.cc 18¢,63§
REMARQUE

—

. “E'(RPRA®) = "N( M, Divers)




22

VOIlEs | Tw. Nivemux | 3 € 5 H 3 2 A RDC
ComBiNAige
AP 83,885 46,500 60,115 | 33,330| BF, 3146 A00,9€4| 14} ,5H] 134,04¢
< Q (¥) 1,893 3,485 | \,418] 5,130] F o3| 8,2 [10,3¢3 [12, 315
2 ) Wy, 6ut | 14,381 23,661 |WW,03€ [ €3, T45 |82, 982 o, W] 13€,53¢
i GaQ4E (k) [39,,35[64,069 | 42 15),]123,63(] 153,354 [ 193,15} |229 28( |22 957
E | 0,864E (Y) |30,955 51,584 | 35,353 | 103,020 ]13%,723|163,35) 19K, 108]433, %13
¥ [Cote-e () [31661 |32 11¢[d0,u31 [y, au8 [ %032 [-2,213 [ 13,38( |14 333
Mi (Fm) |-4,203 |-1,199 [ 8,598 | 11,38¢ [ 22,1385, 8¢o [W €] 61,213
=T G (H 35,199 [ L3, #38 |6l 3uF [ 38,92 (93,09 [108,068] 132 6hL[ 143,43
< s G 2,03¢ | 3,40 | 4,393 G,13% | 3,560 | 8,388 | 10,985 (13,182
= g E (r) b, 6ut | 14,884 [2%,¢C1 (L0836 (€, 10582, 98L [iow, WyH L 53
w G+a+E(F) [ul, €3] 63563 [ AC, ol [139,134 [163,899] 199,838 238,01 283,239
£ O,R6+E (V) | 32,80¢] 54,302 | 72,139 |10%, 173 | 131, 6h0] 163, 43¢| 403,561 |34, 3¢
o 0,R6-€(D [33,512]35,430[35, 117 (13,101 | 11,950 |3 432 |-6,333 |11, 39)
ma(hm)  [L1,18¢ [ —3,%98[13,123 [1%,989 [34, 914 [SL 132 (67,5855 [93, 1,27
el 18,39 | 39,13¢ [ 44 603 [ 60,030 (30,1453 [ 80, 8T [ 9l, 811 [i0g, Joo
< Q) L8 | 2,949] 4,139 [5,ulo | ¢ 64| 7,%31 [ ¥,959 |11 558
| 2 E (F) W, 693 | ,52C|2%,935 | Ll \33[63,uC9[ 83 06 105, W8y 121,132
} (ol G+a+E(H) |35 160 [56,651 [81 317 [109,913 [1h0,5¢% 132,5¢) [205, 351|343, \ 3}
E 086, E(FH [3%,693[145,8¢3[€%,61F |93, ,9% | 119,835] 1uE 513]138 533 14,313
g f_ 0,%6-E(Y) | 18,306 16,816 V1743 | 3,58 |~ 103 |-19,099-33, L3} L, 35
% ma (F.m) |- 1,35 [21,918 [ €,683 (11,903 33,101 | 8¢,31¢ [W\, 30l 61,120
“ _"Lf' GLH) 30,11 4|,933|59,09y 6y, 255 Fh, ul6| B6 53 [a%,338 us,'g
| == | QW 1,889 ] 5,15¢ | L, |53 | ¥, 108[ 8,42l g,5¢a [I33&
=S EW 1, 293 14832 [Z3,875 | Wept3 [3, 483 83.80C] 1os, uty| 123,83
| L G+8+E(H (3% 304|593 615 |BS 503 114,519 [1u5,993] 138 809 1212 €Il |55 903
‘l g 0,86+E() |29,3] [4R,0%1] F0,ul0[ 95,337 |123, 02158 o68| 183,6F 339
. i 0,86-E(Y) (19,935 | 19,020 14,5u0[ 6,931 | 3,136 [-\y Sul|-33,39)}-35
malrm) |-1,%84 |3 323 [ 43 383 18,167 | 85,356[ 55, 235| €8, 3% (94,354
i 6 ¢, 209 | 42,99 [59, (+i, [¥5,353] 91,540 [10%,323[123,405[1 %4, 13
< Qalr) 3,11y [5,09¢| H0%3| 9,059 1104 | 13,082]15,004[ 13,835
2 E(F) 11,830 | 19, 311 |2% R0| 43 113 |55,603 | €),430]€1, 450
U | eva+e) | 4),143]|6%,398 | 94052 18), 113{1h9,69\]136,3L8[ oo, 339 Lo 349
E [ o%6 33, 30 53, %ol ¥5,140| 9%, 743(120, 345 1L| 381 [16055\ [I71;,837
o 0,8¢-E(r) | 9,63% |15 08| 1953¢[22,829 B¢, 119 [30,5%5(3%,69 [51,417
_TS - Ma (Fm) |- N33 ﬁ‘-‘fﬁh W, 453 | 15,187 | 41,135 | 61,040 | 96,758
~ &) 81,093 :mw 104 130 12, 939 13509 t%,Z!i
> ah 611 | 5,810 % 19,503 | 14, 305 15, 1oy |14, uod [do, 61€
2 E® 1,820 [19, 811 3%, aﬁi W+, 113 | 95, o3| ¢),l30 | 6|, 480
E Sya+E(N é;ﬂs 15,084 | 104, 6\ 135, ,ORYY 195,606 |232 5\l o yS,
5 | o,%6+e () |86,68y[53 30l [ € Yot 0% 318[182,00d[ 157,53 [176,39% [18¢,3
[ o, R&-E(F) [13 05\ |20, 539 |3%, 105 | 82 LéY[3%,823 Ll 34853 533]¢
L Mg (hm) F3uoH 5,993 0,308 | 3, 303 [T 90F|C¥, i3 [i00, 157|158 217
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Voiles| TR ~Niveaux| 3 ¢ 5 L 3 < A RDC
CoMBINALSD
G (k) 3,83C 15,69 |21, 703 |2%,635/33,5¢9/39,502 1543552 530
- aLr) 0,863 | /w1 | 1,960 &,508| 3,05%|3 606 [4,390 [5,1TY
5 E (¥) U948 | 3,189 [16,2u3 [I4,095] 33 Q0| U\, #36|49,168 (49,158
m G+@+E (F) [15,64€ |36,969 [39,905|5y,238[€9,u3Y] B\, Rul [98,923[106,902
£ [ o864+ E®) [},R1F [33, 4oy |33 605 | u6, 03 [59,6¢3 [ 23,338[ 85,504 (a1, Uy
¥ | of¢-E() |39 [383C | 4,M3 |- 49%]-5353|-1013h[_ 2Tl ~%lod
Ma (hm) |~ 4,009 |-5,628 [~ a5 |-F,Tu8| 3,718 [_ 4,493 4,312 |26, 43k
G 1,5ud | 18,505 [45,\,63| 33,43q 39,393[u6,35¢(53,318 |61,69t
NG Aodl | 4,656 | 3,300 | 3,94y | 3,518 | L32[ 5,15) | 6,01
i ¢ 0,038| —0,0F | ~0,13% [—0,138 | ~0,35¢|—0,33¢|—0,314|—0,3 TV
| G+a+E) |I%515 |30,084 (21,40 | 35,18C |uY,325 50,36 (58,085 |6%,318
L 0,864, E (N | 9,195 |14, 3% [203u%| 95, ¥5¢] 31,358 3¢, 353/ ,2130|u8,9€9
L |E [o%6.e® [ 903 n..t}\i 20,501 |36, 132] 31,370 [ 3%, 41l | 43 03g/149,33%
~. M3 (M)  [=2, 8% |- W,038 |- 8,554|-5,631|-3,¢¥5|—3 23| 3,09y [18,9¢%
G (r) 9,649 [15,430 [ 21,291 [a%,113 [ 32,933] 3%, 354[ L} 515]54,5%5
. Q) 0,86 ]| 4,384 | 41,933 | 2,46 | 2,999 3 538 4,30% | 5,03¢C |
5 EW) 11,909 |- 9,413 [ 1C, 1|33 90¥| 32 5521, W0 W& 74| L& 374
5 | Gx@sE () [5,58¢ | ¥,1uy]| 098] 5,6¢C | 3,300 0,833 | O/\O8 | ¥ 84+ |
2 0,86+€ (M | 2,80 [ 2,66u | 0,913 |-2,213 |-6,206 |-1ou0F|-13,1ly [ —F,51}
E 0,86 & (V) [1I1,63T]23,088]33,149 [45,59%]58,898] 33,3 |8\ ,u34| 90,03y
Ma (hm) =371 5,31y -4,519]-F, E,\.s\. -\, 161]3,995 [34,49
G(r) 10,832 | 17,0uy [$3,19¢ | 39,349 | 35,50 |4),651 |u¥, €0F|5%,033
" aly 1,389 [ 2,333 | 3,15%]| WoOuO[ L, 93| 5,%08| F 0¥ | %33y
= E (P W, 331 | 3,330 | 11,139 | 14,99} 18,859 | 33,358 |14, 590| 2k, 590
W Gi@+E (D 1,0 [I3,04% [33, 483 |1k, 383 [ 59,33\ 63,330 |39, 68| 83,55+
3 0,864 E (P |13,uh5 (21,365 |29,68% | 38,433 | 4+,300[ 55,58) | 62, 8€3¢| 68,61¢C
(S 0,R6_E (P | 8,983 | 5,905 3,423 | B,%¥6| 9,5ui| 41,065 |43,65¢)13, 43
My (km) [—0,16[-0,109 |~o,lah [~-0,06l | __o,031|0,108 | 0,401 | O,40¢§
%) 13,549 |21, 1 |48,8'3 |3¢,1455|y,09% | 51,740 | 59, 38Y €8, 558 |
- alr) 4,335 [1,833 3,931 | 5,019 6,16 [ F21y] 8,3 V0,351
o | 3 ) 1,53 [L, w3y ] 8,588] W¥y] €030 3¢ % 83] 3,8¢3
4 | B [ GaBaE(R) [16,36% 36,466 |3¢,303 |6, 38[56, 43| CC,070] ¥¢,00F| 8C,57)
|5 [[ogese ) [13,33¢] 19, w09] 3¢ 608 [33,958 | ul, 308 42,508 |55, 368 |63,5uF |
|2 [To,86-€ (W &30 lh,u%‘s}T!W 34,3%0[33 3uk [3,, 37| 39 6wl [ W 824
Mg (F.om) o6 [~9i09 |_O 0y 0,006 |_o,03|| o108 [
GLh) M 0,32 | W0, T[1o%, 32112y 8L 1
) aW) ’ / 10,50%|13,%08 [ 15, ol |18, /
2 E) |6, =2\, 88839 33 3L, w032, vy
W G+A+E () 0,233 3u, 051 [110, 356 m.g%
z 0,8G4E (M) | 1o, WIS | ufﬂi 53,283 61,005] 82,03
L 0,36-E () |2%,903 98,%4< | 116,031 131, 909] 146,92
P ™3 (km) L 9 -6,65) 22,938 |43, o6# 86 360
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voites| TR Nivemux | 3 ¢ | 5 4 3 Q@ | 4 RDC
COMBIiNAILD

G (P 13,313 |<8,55¢| 39,400|50,2u3| €1,08¢ [*1,929] 82,733 [a4,3u
- alr) 2,349] 3,681 5,102| €,5uy| ¥,935 3 uod| 1,452 13,4a%
2 E (r) 13,522 | 38,503 6%,541] 10}, 314| 14¥,006] 194,074 210, 5%3 263, U
W G+8+E () [3F, uks] F0,340[ 12,053 [1€1, )01 [1€,06%[235,u13[33Y S1Y 33¢,988
E | ofG+E () [34,682] G138 | 39 061 | 1wk, 508 ] 135,335| 251,610] S06,5¢5] Swu 627
= 0,86-E () [-3353].15,(58|-3C, 021 .6k, o[- 98,133 |13(,534|- 134 129|193 (3

3 MaCrm) | w3 oo 58 96651, 893)- %2, -39 oél[- 4%,065 u5,1%0 |93 9t0
| G(r) L, 116 | 6,63C | 4,15¢C | 1),6%5 | 14,195 | 16,415 [19,23y [21,923
o) aLr) 0,523] 0,%5 [ 2,48 ] 4,534 4,353] &,18¢ | §,¢¢| | 3,13¢
= G —14,59%| —0,;581 |-\, ukT | io,5%0] 13, 194 [ — 31 243[ W1, 35 &CF

S EJ G+8+E (V) |3,043] 6,940 5,903 | 3,63¢ |-3,1u€ |-12,34Y 3%, _go‘,ﬂo
o> | 3 O,R648(Y | 1,696 L, 358]2,833 |-4,230]_3,838| 13, 8H |33 HY_5L29
> | 0,%6-€ (M) | 4,%90] 5,860 W, 3% [19,9I0 [30,550| Lk £15] ¢3 52|93 505
‘; > Me(rm) |[=90013|- 00018 |-0,0016 |—0,003-0,00.8] —0,0011 [0,0014 [0,001T
G %385 (15,431 [T6,81F [I3,813 | 34,704 |33 805 [3¢, 90l |l 339

- alr) A05% | 4,330 3,403 | 3,095 3,38 | L, [5,3T2 | 6,343

3 E (9 —13,290[ - 29,325 |- u5, TS| 64,8338\ , Ly Tol, 399 | 11T, 05T |- ¥¥,
S TGrast L3908 [-t Fu X0 ST, VLISV, 3% [&3, 783|¢¢, KI| St oug)
E [0R64E () |- 6,630|-1¢,588|_31031 |- WS, 9436} W37 |+ 95| 73,331 53 353
¢ [[of86-& () |19,450] 40,063 60,659] 83,333 |10V, Ll | 129,023 |1ud, 13124, 157
ma(hrm) [-3,432]_ @8 [\, 2u0/-6,%8 |-3,19) |-3,8u5[3 €691 2,630

G(¥) 5, loL | §,19€ |11,293[14, 38F |17, 4eL[1€,€59 23,631 26,939

< alr) 0,688 | 4,036 [ A,u95] 4,94y | 2,332]| 3,351 [3,349| 8947

A E (F) 8,209 |45 38|49, 3L0| 19300 (115, LIL| 1SS, 230 199 o5éj2uE, 113
wo[cB4 E &) 13,93 [8\4,65¢€ |62,128 [ 96,00/ |135,25¢] V3¢ 880/ 24¢C 03] 231,039
5 O08G+E(H [13,293]31,940 B8, 33| 91,210 149, wog| 130,354 113,993|2¢F, 6o

| v 0,86k (P |=W, 2L 18,824 |-10,30E]-E8, 13010l u3¢|-1y0 |83 180,119 |-32\, 53

» Ma(km) [-4303 [—3335 | 4,054|-3,515 |_3,I§ |- 0,&53] 1,603 A,uok

G (&) 6,622 (10,638 [1y,65Y] 18,669 [€3,885 |[Tu,43L |30, i€ |35, 008

| > Q (h) 0,853 | 1,39% | 4,940 [&,u83 | 30 | 3510] 4,346 | 5,12
; SRE E()_ F3ad]-3,002 |13 1T] 28,3032 Fro|- L\ 5345775238 3%
| W | G+Q+E (M |5309 |5,033 [, 882|-1,21F |8 939 1¢ ,3T|-33 59033, 11,8
77 |5 [[036G+E () [3,033]4,508 | 4,989]-%u3h | 1o, 5T -0 AT|- 33, WS |y 3%

| ¢ [[o86-E (7 [%,5¢h | 1551% |3B,435(5% 30k [50,858 [€u, 112 [82,385(100,
— Ma(rm) |-1,303[-3,335]- 1051|3615 [-2,118 |-0,859|-T,603]| I,40¢6
) A% 15,61¢ 21,510 [ 4%,k | 33,239 |35,99) 5),388

m al) 1,953 | 2,080 | I, 8u8| 9, W] 5,30 6,339 #,5\:

| g E(Y) L,913 [ 5,943 | 11,30 | 1%, W8] T4, 33| 31, 157[ 3%, 385k, 2u}
| P [ ereE ] %m&}m 318 [#9,uod]103, Ise
7 RIAC) 8 4l '!LT»I%,BE 05| 15,351

v O3G-E (V) |5,860 | 6,550 5,963 | L, 435 | 1,23C |- 2,420[-1. ¥ 3,13y

T Ma(km) (=31 Ldo,398[_5,3ul |19,198]-11,568]- 3, oo |- ¥,755[%,CF
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P

Voi £s| TR, vvenx [ 3 T 6 [s5 [y 3 |2 1 | rpc

Comminnise

alr 1,605 | 1, %438, 40| 3,098) 3,33 | 4,454 5,422 6,390
E () —5,359 [-16 30u|-30,831 -4 ¥, |- EC 16, |85 328[ 103 819 -120,38
G+a+E (F) | 4,609 [-), 288 [-10,12% ~2|,553]|-8Y,63Y —50,341(_€q 033 10, 918
0,864+E (V) [ 1,351 |-5,63€]-16,doy |- 29,310/~ 4k,12) [-60,902]-3,|59 |- 8€,0u
0,86 - () | 1,869 | 3€ 833 |145,4,58| €6, 580 83, 4o+ 108,35y | 134,419 157,983
My (fm) -3 314 (2093 5,903].19,333[_1), 83y [-3,Fol |- Fo03| =, ga¢

G (v 8,263 [13,233]18,38) |23, 39|38, 304 30,533] 58,325 us,szj

vV 1Y

TRUMEAU U

\/P, -

G 5,346 [8,63 [11,58% [lh303 |13, 8% [30,9u7 |34, 06 |37 ot
a ) 0,659 [1,06% | 4uR3 [4,%98 [ 3,313 [2,338 | 3,1u3] 3,533
E (F) £,363 [ 19315 | 33,914 [60,359 86,140 [113,3y] 143,163 133,433
Gra+E () [13,36% |29,350 50,98 ¥6,9611| 106,280 13%, 416 [ 130, 333 |30\ 4TS
ORG+E (F) [10,6u€ [2C, 49| 4}, 8y | §I,135] 100,40y 130,199 (163, 4I€ [ 195,119 |
o R6-& (W |3 083112, W1 |- 3% ¢uy|-\%,593] ), ¥78|- 96, 915| 123 a0f| 151, 35¥
s (m) L oO,084 |- 0,068 [.0,019 |_0,06y[-0,038|_ 0,013 0,089 0,035
G (V) 20,133 [31,9u¢ [ W3, 39 [55,u98[6%,265 (19,038 [90, 812 o3 ull_|
a(h) Q,u63 4ok ] 5595 | 3,61 | 8,38 [10,29y4[1),8¢1 (18,503
E (V) -5,935 [ _1g,34)[-8533 _5¢ 153 _R0,13% 05 1y [- 133, TR 16T ol
cra+ (k) [16,Ho [13,633 [1a,0u¥ [ 6,500 |y, 1€, 481] 30513 [yl Uit
0,8G+E (V) 10,213 | 3,A1¢ [—oea3|-11 359 L3, ..ua,,sﬂq;jgsas 38,613
0,86-® (N 3,063 [43,838 | 30,44% [1ogsut [133,943[169,0u4 R05,835|2un 131
Falrm) [-8Foyl1o¢is ¥ 988 | 3,951 | oo 1,933 [\, 55%|3 94¢
| G (F) I5,16% [dk4 003 [39,849 [4),635 [50,5u) |59 33% 63,233 | 33,100
S14p) 850 | 3023 Loy | 5,38 | £558( F,135| B,913 [ 10,1
EM 0,24% [ 0,366 | 1,434 [3,3u% | 3,349 4, W31 [5,8¢5 | 6,+an
Ga8a+e () [1},354]3%396[33,52% [ 149, 423 60,k | F1,543[ 82 Fo[ 9,530
0,86+E (F) 1,333 [19,968 23,353 [ 35,%a3[143,382[5),93) [€0,15) [ €8,Jok|
0,86 - (V) 1,938 [1%, \3& |IL, 105 [3],009 (37,001 [43,089 | 49,021 |55, 4I¢
Ms (Fm) »-6,1!’5 -0, %o -0,428 |-0,363 Co,\.‘o -0,143 [-0,34g [0, 3085
Gh) Tha, by} g|8Y, 59,324 | L §,153 |56, 579 | 65,007 | 71s,00%
Q) 4,36 [ 3,¥3y [ L,005 [5,13¢ [ ¢, 38| ¥,3¢9 | 8,490 a,¢éc
W) Lo,6a |2, [, NIC FC 553 9,353 12, 3u8]-15 53|18, 135
G+a+k(F) 15,851y [233,819]31,185 %l,‘a‘a 45 048] 51,800[5% 937 |6L 85¢
O8G+E (1) |10,8CL] 16,18\ [¥0,821 |35 3329, o | 33,315 [ 36, uéh [ 40, 3TF
0,36 (F | 14,3y [Jo,u3y [¥9,153 (38,333 h%ﬁ%‘t’l’m T1e3.5W 38,
My (hw) |=0,66k |-1,90h |- O,83¢ [T 3L |_T,0¥|_ 0,38 [, ¥1¥ | o, ¥ |

TRUMEAY 4

TRUMZAY 2

\_/L -

TRumMEAY 3
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FERRAILLAGE DES LINTEAUX

METHODE DE CALCUL

Lea YoaJecmx AanenY cadunin temme A l\.\h\h\mm JE-QIM {“‘Mt\,;
ariln pason) _?mu..’.m&..mmu DQPD&AMWQ..

q= rn‘u\s propra wdu Xiheon 4+

7 rn:cls ?n.o‘n.-. -AA-»C\AA‘L Ttwmm.l.\'
vT T IRP

e Lran -+

o o i teaw .

= ”4: T\'l -Ef
u /4 a (F/mb) B me T Tz T= A,h’ﬂ'+c1_b_
12 ) Moz T <
T m s N -G
- ? e Me= Momenk ._A'ut.nth\nmu\}‘—_» ..i’f
Mkt Nmm}'uwzaﬁ ke

Yy
e ¥arnco e Ae oo wwace My= Mmoax du Laik X Atieme W heay
_né'n \_clo.n:aﬁuu il.u.\ oru.n.-Aum\ 2 cuilia (j_‘hnr:h.?) p

Om _?_moﬂ?nm Seeua SPL wouace .&u soaltonilia codmiseinba Anurouly -

B = 035028 = 206,25 (g /om®
ba = Toen = L4%o ¥Xq/lem? -
Es = O,J-!. E2¢ = 33 na/uw\t

PFRESCRIPTIONS

RELATIVES AU FERRAILLAGE TDES LiNTEAUX (d lapnis ha RPAR1)

At 3.2y 1 Lea dihuoux dearant i congus 3 dhalin D mﬁ:umﬁ..;
R TP YT o ﬂf\a.,u:.?am Aa.m.th.lAu. ) Fraun
- Ja o o Pu'histamt dond A S oo o,
A~k L.3.25 ¢

La teans Poalion o Yo nie rosaca. D Y x wanx Seodie eXiai
“E“W“h M&Mh‘&nm&m -.H\.r.hlgmc:
T= A\ .?.A "Lﬂ’ﬂ)’ MM&W (,“')
M= cedudd & ?Q&A Do P ool ol davun dar,
At 4.3.3.1> ¢ L.Am-hguulmﬁi"im Ais?os& J‘mm-ﬁdm
D, Fruvmesux NMusrow)r da Fle .

Ax > o0,0045. b,RE Ai= As> 0,0045, bt
An > 0,00L0, th h‘-— > QIOOJ.S b..’ . JOAC 5\<.R’_‘E
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Amac & ¥ A::c Acwans hmcm)'nuu .clu e.u&.. _A;.\.A.o.ﬁono.!u.clu
Le RPA %\ L PO Ax = c> co15. b. o coa ta EH>.0,06 I;'-zx
c.a.d Eb= JGS%/cm’
* RAc Awens .Aa. ~dp oz Gen AY - Rms Fow s fusomx .

% Pi 1 ArvmaXoaes ,\.n-? vlsa = P\b \Amamu /\-u.rmuuu) = A

La &m\%\u\»& A”‘“’“ﬂ""‘*' M-— _;Rg:__*. Bo +

Leac v lﬂ'}\_ca.b!. kx:xn\)mu Ax - L vV )" Rk‘ Q)cl o c \—'0\ = R\:
% cosd, J P

— EXEMPLE DE CALCUL : Lairecux oSay cowa S Viy Vis

T DZ 120 em _F&— 43::."1 R-Rt_d = F6cm
me:&-’._,%h?h 1—33\51- — T=3333CF oy M= 43803 Fm

Th = _33,3%6.05° a4 Kg / om” < 33 Ry/em’ =%b
26 .0,1%5 .19
Th > JC,S“ﬁ/cm"a Ax Malwttousaa
Ax 2 o,001%.16.39= 4,90 cm®  on dopti LHAIL (Ax)

5 —
p= A5 A3RANT 5 essy £ Kz 56,346 s Bh = %o, 3<Eh
L2oo.16 . KY 3¢%6
Bofi- Ase _A3%031F =A% em® 5 e \.QAoPE, THA Y 4 JHAIL

L4200.0,903\, %6

Y = 0,000, 16.49 = -?.,53(‘.‘“" o \Q.AD + WHAIOD.
At 22 0,025 1€.15 = o,6ocm™ A codne % (5« 'RIF)_‘ S=15em

—_—
M = 4_3_4.50_4,\.\ = 83,35cm _, M:‘.SOCTH L=V 1% 4 q:ﬁ"'_, 'z'otglqr-_- 3A€ocm

LHATY 4 HAIY HAIL J
_ “ml‘ /-"—:\ -
[ 1+ Jum.z%
HAIY 3 ]
Scm .
'{t - ' "J e p g CADRE bs

<
T Fad ra |

| 1cada 48
FERRAILLAGE DU LINTEAU.
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SHAIL4 LHAIY
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TABLEAU RECAPITULATIF DE FERRAILLAGE DES LINTEAUX.

voiies [~ VPab” | Vew, VeSS [F VER VE¥ [ VEa” S Vey -
LINTEAUX 1 4 4 4 4T 4 2
P Cem) 435 420 400 A6O 250 A 00
Rk (cm) %9 39 33 61 %9 33
™ (+H) 5,353 23,348 9,656 3,958 3, 865 S/l0!
q (Hm)|  L,4u9 3,315 4,04 2, 43y 3,849 A10AL
T 44,132 33,3%¢ Ay, 03} Ak, 3%0 A0,22 +,647%F
M(tm)| 6,448 413 g0% L, 91 3,61y 6,836 2,635
Th (4l 40,6 20,1 80, 4 \6,8 9,3 16,6
A (mV|> [/ 4,90 0,39 A€ - el o,39
Anelo dopH / THAAS | L HAIOD 2LHAIY / L2 HAIO
Alem) | 4,05 L, 19 u,54 3,45 3,30 4,3y
Alacop) L HAIO |, JHALL  [SHA, EHART L HAIY "B HA 10 LHALO
ArCow)) [» 2,53 3,53 4,06 1,95 3,53 1,06
Ar(eds)] L HALO W HAI0 WHAS LKA S WHA 1O LHAS
Swm)| 15 ABS -} AS A5 ?
Arwl)l > 0,60 0,60 0, 3% 0,60 0,60 0,33
Aﬂnr]np)dm¢8 ﬂphég meg 4_(&3\.‘% ‘m&g 4(&&1‘8
Dd )| FO o) B0 20 10 60
L(ea) [ 350 . 360 135 3u5 Lo 135
@b(al] 10,5 AAL, 3 198 3 1ok 35,1 1149,%
[reiics ~Vha” *Vlzc” Ve~
LiNTEAUX 1 < %4,4 3 A L 3
P(em) 435 A00 25 9\ 400 230
RE(cm) 39 39 19 39 33 39
T () L+,0%F | 35,002 L¥05% 30, 33| 2,11y 3,193
{3¢m| 2,03 A0 AL 2,59% <,59% A0AY 6,03%
T() | 6%,830] 49,53 [ ©¢, 98k 43, 68Y 3,u6¢ 44,254
mtm)| 33,081 | A*+595 | do,I5¢ Al WL AAud 6,05%
thla/y €0,8 U, 8 60,6 39,5 *,5 A0, ¥
Pogcmy) (> 4,30 4,90 4,90 4,90 -/ /
Po(odop)| 2 HA 1Yy & HA Al LHAAY | L HAAD / /
(Al 11,65 Ak 1.4Y 5,09 0,98 2,03
Al CHAIE | GHAIL | CHAlY LW HAAY LHAIO  HA IO
Ar(m) > 2,53 3,83 | 353 2,53 1,06 1,53
Ar(cde)| SHAIY | BHAR 3 HAIY | WHAID LHAE LHAlO
S ) A0 AO A0 A0 2 A5
Ayl o Lo 5, w0 o, 40 0,40 5,33 o €0
AF dop]| L o ety € | (CAD+EPI® B | (CADS, jcaoee CADRES 8 | CADRE &F |
dm| Aoo0 ?0 30 80 0 10
s o8¢ 0, ~ O, 13 O, 1% 0,95 o, 9,
lk(w [ 3390 38 3¢5 3¢0 ~ 385 385
[€F | 1955 335 | 1uu 3 T3 — 35, F0,1
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FERRAILLAGE DES VOILES

IN—"_RODUCTiON t lea (e s Aanen) w\.m“\;m ot | BN B oe.q:.,
Tore 508 et Aol peov rnsment ‘Mssaml al un a.??s\)'ﬂ\r\ﬂeb
s Tuacdim sa Ammrmm\m :

he Vo) Ae Renal o %‘;minm?oséﬁm&u Ao e Xioia QMM(MA
QU A Lawmhenosteas Saa "AL\_A;‘.?M\&A.AL :
Gy Q4E e 0,6 TE .

Om. Sussranc, NORe Mt am 2 T

He-w L 2 RDC ; —%"—.’-.‘,-z% a¥y 32 G.\‘o.%n_
Zeew O 1 NET L BT, 63 ok 32 faje

AR %mmﬁannm_kxnﬂ'&.. “M,m)#z“ <
R e W e e
D/ SPOSITIONS GENERALES POUR

lE FERRAILLAGE.
Lo, .,c}is?o%tm}s 7 AL TS | NN -ecauno.m\' Poaus da RPARI .

L. 3.1 .

lea pomolines dada aadion Mowsntreele  ruetanl 5 Doffel
MHouchomr aenrentr alma sodaidean smac da %M\.lbl :

We - _(E-®)

,4o0 U..?l)
|~
¢
_ouat €= __AJL‘T_ (4-9)
b'b
Lh.5.3.% . ?_m_mm;%‘:kmm* Ure Onmama pon QAN‘*,
Rrad o ¢ ;Y

= -~ b § 0028Eag - (9hg/cm® _, 015% =t

quwtigg b { O, A8 _, (3L EbS 33 5 o0,25% =wh
O gl deoun Sap QAanackiss .
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L.3.23 : R\mm‘autn hném&.?cw\uu)' namimiem ey wOnm oliass
ool 2 da 0,5% da da MJI.'. Fmdua -

L.A3Y \ u?numw}_.én ‘hl' ol oF Nadiooda ear Vra
A_\.\%U\LM S fu\n.u \nm., A < cvoduusg PENTE TN,
> g A,5b ou & £ 3o0em

Pm_\n. Mme e oA A, Sh= A,5. 1€ = yem sn ?mé &= Yocm |

4.3 5.9 . Lu _Auu. mn_ppu‘;\mqtuu Ac\nrvhi'n}‘mmﬁu.nmc..nu

/ m¥ . De 3 NN m.nﬂu Dy ‘Dm\!\ﬂ
c.!:P"jmw q.‘l"m TRa A-\T;sm fome )'éxFarien .

W336 @ e ,A.Mmkd..bmﬁ n—m@.&%r\ﬂu@m\
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METHODE DE CALCUL EN FLEXION COMPOSEE -

La rrifReda .vo‘Jhi. adr oM .da M. P CHARON

ORGANIGRANMME: DE CALCUL

TRACTION

l

P_E\‘:_el eo

2= Rb-3ad

Az Np/lfa

aazmxugéi

Pe- Re

Alﬂ‘lﬂ -0,5 R.l‘.l’)

loo

COMPRESSION .

o\ 0 NOoN

MPs MaN(X_d
ﬂ{ 45: (T’ e.)
Ax= n;/ GaER
Az Ry o 50

B4 ﬂl*— &
BRE

~ "bRe*

Pe~ Re _Se

l"n,-n.
Amin = .?:5;., . b
L]

Aa :A:,: 03 bRe
100
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| J

ULATIFS DE  Nmax, Nmin e+

o - ; ' N v 4 iV
YOILES “;4,!('1"‘“) NiV 4 L NIV VOILES L S--\) N N1V
Vs Nmax 29,3%% A5, Ady & ° Nmax 2435,80% | 135,365
Vo [ Nmin_ | I, 868 3,366 | [ii |g[ wmn [ 737,833 ] 13 Ok
vhd [Tm 11, o\l 3,818 o ™ |5%,68% [— 2L, 0H
VPsa Ry Nmax | 29 4B3 A5, ASE <| Nmax | 3%6,938 | 16}, 10l
WVid [ Nmim | 13, 8¢ TS E M Rmn | =193, 693 | 6L, 120
Vhie | 10, 240 3 33y E (1] 935,980 | — 81,338
Nmax L, 03% 3),86% » | Nmax 93,505 19,910
Wao [Nmin | 35 s8% 13,334 | |o |5 [ Nmn | —5%,439] _ 4,330
™ 40,30 3,F2 P>‘ E . O,0088 |- ©,0036
. Nmax L5, 313 83,193 - Nmax Al 133 Q3,32
VPA ) Nmin 21, 2 €,6% 3| Nmin -39,93] | — 45,943
™ 15, 03y 26,030 F ™ 23,630 - 6,118 |
Nmax | 20 2uE |05, 251 ~| Nmax || 106,903 | S, 3%
Via [ Nmin 3L, 8% | 36,85\ S Nmin [ -12,810 | _1398%F
= Joue, 661 | 363,93% K m 3¢, .34 | — %,8u¢
-~ | Nmax TSy, LWd 43,330 l F Nmax €%, 338 35, 1%¢
El Nmin -A%,635 -3,5%\4 F; I | Nmin 3,158 3,195
2 ¥ m 2,63% —0,93% Frw 18,96t | - 5,63
B Nmax Sl Wy 23,330 m| Nmax 90,034 | LW5/59%
ET Nmwm | —1%,655 - 3,53 E Nmin —13, 11} - 3,213
'LE M 4,63% - 0,933 ™ H; ua3 - 3,23 |
‘*; Nmax 205,23 | 11,593 <| Nwmax %Y, 85% | L§,3383
5[ Nmin 29,148 10,09) 5| Nmin 3,5LY 8 483
L %3, 338 [ —A38u] [ O/wot | —0o,1C _
S o[ Nmax | 938,833 | U35, WAL (e [o] Nmax %6, 5| 46,368
E [ Nmin W, 589 13, 833, J>J ET Rmin 33 3.8 3,310
Pl m 136,698 | — 3o %82 E ™ O, WoR _ o6
<| Nmax | 333,333 | A23,53¢ m| Nmax 1.6, 94w 80,84¢
|5 Nmin 13,339 | i, 9us E Nmmin 148,968 | 16, ul5
Il ¢1,313 IT,%8¢ A 86,360 | —24,833
> > Nmax 1%3,239 439,43\ «| Wmax | 2%%,039 96,00\
E[ Nemin =, %9} 19, Iol S[ Nmin | 334,830 —&8,190
< 33, Wit 13,9849 A —3,§ | - 3,335
T <] Nmax AuY, Wty | 109,913 | Nmax 100,383 [ 3% 30y
0 (G mn [ wi, 35y [ 3,584 ] | S é Newin | — UL, 337 -*:h?_g_
A |- Nm €1, %0 1), 903 < ™ — 4. -333
> [» max 255, 90% 519 | m| Nmax \03, I50 Lhe,55%
e e = 2,951 ] g w3 3% T s
= , 18,167 | N — 11,568 | — 30,398
[ mex [ 220,398 | 8, 848 ] Nax_| 155 333 | CC Sto
4 (F[mw 3¢, g8, 8% Nmn_ | —8C,ouy| —39 3o
.L__._L L e : L =i, —20,
TABLEAUX RECAPI|T
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MEES
NIVEr ux N, ™ TRUM 4 TRUM & TRuUmM 3 TRUM
() (km)
Nemax 204, 4119 24y, 131 9\,,590 %g,05%
A N min ~ AS4, 563 —%8,6%3 3%, 08y <3, 130
™M - 0,038 —- 6,020 - 0,460 — 4, 080
2 Nmin - 48,543 =11, %59 11,239 10,862
™ - 0,068 — 10, 615 - o,8\0 - 1,90y
Exer Ples peatiques: 4 Vha , Vhb vhd”  Niv4
M- ool Eem NzNmin = 4 11,268+ Rt-160em R=R:_d

i= 485b = 2%em _, R= Au8em
¥
eo= M ,,,J,,*?Scm
min > o N: affed Ao campaassion N eo > el
e k‘: =661 cm

G -~ ”
Lo wdish ot poskallemenk ssmprwied (o pantistlomenk hndud) : SPC

Cado donn Mo wemenk Bl M= Won.1 s 11.363.10"(": _44_):—.!5 o8 t:m
. J5.19,0%.\P E.z 0,5388
R= = 00184 — - Eb= = 63/em Tb
Ldoo.1C. 148 * 66,% 4 <
Ar = “‘5"’3\"; 3 169% em® —a A= Aa__ﬁ__—, o,m..cm"'
11200.0,9382. 148 €a
Eae=_N & _6M
BRE b. Rk
541\ SA=30%F Kg/em  Cae A4 NI 1q /omt
D= Rk %2 - s¢94em
" 524 B0
b____* Rt_ P+ = 10304 cem
" Amin= 0,5 ,56,99.1€ = Ly5Ccm”
}L S %- 100
Fe Semc e ek Jhx/\uha

Aﬂ'\\ﬂ = h'SCc.rn'-
WHALL Pt\.m .)J:-
<JHAlO ?\m
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le forraillaae 4Fant au minimum denc on n’a pas besoin o Faire la
verificafon avec la 4% combinaisen -

}! d%Po\c.tmc_n\‘ cReisy et en ﬂén(f‘.\ S = Qo cm

Remarqgue: Leus Daa Voiles ontleur cle de cisaillement ETH < R ,{a/c_,,.,l sowd

V?-.La Suoac E\D: A-’.,\ \%/LML Q_)- V"-IC- ool Eb-_—_ 14,9 Kﬂ /C—mz

b et el Pal‘ : Bhae AMNT
b.}
s’ . (g,1-8)

ARMATURES TRANSVERsALES . Via : -2’ . Acox wh=0o,40
o

Am= ©Ode .6.Jdee = 4,60 cmt/m!?
Aoceo
> #” - - o
VP.'LC % Mema c_v\ott. crnu.V‘?‘!.a

Bur les autres voilee comme 3rm. . %, courante .

. ARFMATURES DE Zowk courMTE : Foun Teus s rewla EH <K, Stﬂ/m_;m\-zo ISy,
Sow P VPea ak VPac :  €,9< £b<33(g/ecm*— wlr=o, BS54

Pour Yous les Voiles (saufvhea, Vhe): Am= °"5 16 .1oo= 4,4 em/mb.
Rar VP2 <« Viee : Am= _.OT%?_- K. \loo = \-\c.rn‘/m?

Denc  pour \es armalures \‘Worf.konhxf.s on Pren dra: Ao HAR/mP.
Four Vee armafures de jone courante: A Aonhg /m?

FERRAILLAGE DES yolks - - Vha; Vhb; Vhd: vhaa; viab; viad, Ve De- 6l em
(EN PRAT GUE)

> v 4—< —
X
LHA o < hlh/lo LHATL
/
‘ e sl - A./ \. \
|- = Clidem I L 3%Eem ) = Lt em %
* B " A60 cm /j]'
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AN 17
2/ Vhb TRUM A & NV A oF NiVQ

N-=Nmin= _ 1%},635F M= 4A,631Fkm Ab-20,8cm ~ R=€%,5cm

N anr un eFFort de Fracton : 2o= M - 9,2%em
N } eoled 5 SET
k

A= &_ = 40,25cm
2

hZa Sechion ast enfitrement Fenduye : V= __-R""_h._é_to-: 18,93%cm

k= &t_dl-&-&: At_ld: 56,5 cm
NP/2Ta= Audem o Aa: N(&))/ x¥a= $43cm?

- 95 b Rk= G,\.\.\c.nf' \.!;m!h &o@ﬁm?d\m&&m_m\.

joo

- =

LHAIY Poul" le ?e\\\;\‘ .

I HAlo pour \a fone Fenduye

L A8 L A0 L
a el >t
— o ——— '_\
/1
L HAIO LHAIY
_7!/” Lo, 1% cm ,
| ,
™ "
3/ Vi  Teum 3 Niv & NiYYZ. : Nmin=N= 3}o8ul ™M= oy6okm
-R\: = AAS em R= Jdo3cem

Neash un eFfor™ de compression: Qo= M/d=_,2Mlem ")» eo <eq

er= AE/C= 49 A3cm

koo packion esl aentHerement com‘:ﬂm;‘;. (%ECQ)
, g LHAIQ pohld
Rr = Ra = o3. b.Rt /oo = 5 53cm  en ..ndarﬁ‘m WHAID xX.T
l X At ' Jt " do W
- ——l— —= v [
| LWAlO L HAR,
-y o

*

" 53, 6cm
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> [4 4 9 13¢,618| SPC |13, 8303 |3 3F [44,33 13905 [ 30,59 | LHAIL | I8HAIO| - |20
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CALCUL DES PLANCHERS

By denmé Qe mola baomen)t et m*\.a.AT.cL. (os&oﬁl‘mt =30 Nt\\n)
&LKQQMQLAMMM..A&‘&LN“J,\lm o Ay _GeaDda an e

\'-w.}r s creiden ( corFRAGE TUNNEL.) i e
O \.n%m\'lm _\n Aedha Phnuu.nm an.u wcr [ Fo.n,

U&-\.?s
Om w 3 W ..aL‘.k...L.g.a.wm.x— &MAM¢A=S
mmu\“al:‘\h YN

—_ PLHNQHEQ. 'rtaenu'.r-:
_ CLANCHER ETAGE CouRANTS |

—  PLANcHER R.D.C (pridadl).

A/ CALCUL DES DALLES PLEINES

Or el D cdes wowsac da cpt.a.nau Da r&u eokde
9= G+ 42P=0,9¢ F/m® ( _&lm\AA.-»n"'!MqlSQ_) G= 0,84 t/mt

P= 0,10 /m2
O wo. W4 \_aPu_A;_Amﬁ,Ln)mk

4,/ Dadbas m.hu-)"u_n\qn .&u&/mn mtmd‘m.-;MB Cn\‘u cledt N con

i, DOOEOOEO®@O®

b, Palls petuuk dowa M 2 A, ancodtd gun i Gles s clod cas
A da odoRe » @ |

</ Dol appayes A L ;?or;,Pmrmgm_n.. At @

47 Dodlas portules dowa can Aad A (ancodrads min 3 @t

£lont Ra con wdan wAales : . @ @

I/ ETUDE DES DALLES.

“"“%‘3@“*@“ D@®®

b= 3 otm B Qoo &ﬁ/cm"-
9= ©,9¢ t/ms b _JL
A N: = A3 cm

(%\u Lm,cngo\.a.it‘-\l-)q I'AA.\:L. ﬂ" BAQE M*‘ﬂ

VoiR S cHEMA) .
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- L

Le calod du ?m an.qo. A...'iol)' pon. Da m.'-'.RucL...A-.‘P. CHP\ROJ osaal

AR = 15mM
Ba.b.Rt Ba.e.R
5 AN
Myers Mxsa=_ N 1‘13-5
mg "lr'i M=xoa = F\:r.bag).\n.'ma
l Myas ~
b 7‘113‘{_‘ — ‘ | mxoa 9 - maoﬁn N Mlears .
Myos M= 0,45 (hilem)
mave Myroa Jo 8 . 3,9%
[ =98 - =257 ‘e
_ﬂ_ N b 3,06 3 =
x L WS = ©,0404
wh = 0,012¢%
AT ﬂ""a 45, A3 h“‘l
i'Ti ‘. l ) | AW r & METm
- 1
- 9
Mxs |Maxws | Mye | Myas |Myrws [Mya (Mxss | Mxos |Mxea Myos
F. Y ) ) 2 L I L n
m q8 a\a qb qb ﬂb c\b qb qb qb" c"a"

codf V= 4,3 [0,00%3 [ 0,03u) (0,034} |0,0445

- 0,0%5Y(_ 0,08\l 0006t o 0113 |- 0,018t _g oos|

M (Em) o 140y (~05188/0,3065 [O,u000 | 0,6Y18| 0361k [.O066L [ O, 1016 |- O, 142|008
N 0,0035 [©,046k4 |0,003% [0,012% | 0,02I5 (Q,024| |©,009 |0,003L (0,003€ | oOIS
€ 0,9%30 |0, 9433 |6,9558 |©,91)98 0,935+ | 0, 9823 (0, 58000, 91| [0 97y [O I8

A(cmtl | 031 [AS0 |©,88 |4, ¢

4,99

o,1* |0,43 | 0,32 (0,43

Q%}' = 27 P w a
Rra=  DedGen wwmx Sppasa /eairena) ¢
R}&a = 77 s & /!\Immﬂ'ﬂ

Om w?“cl\?fli . Axk o Axl
Axa ot Pya

Azt = ©,34 uu®/an) (Mxs)

Ayr= 4,50 tm/ml?  (Mxnrs)
Axa= A A6 cuz/m) (Myas)
Aya= < Ly omt/md (Myewa)

4 HA B/mP (L,01cmt)
SHAB/mP  (L,51cmy)
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% V' RIFCATiONS: 18/ ConBiTion D Now FRAGILITE -

Ao: Sechio A ormalimen Ynpudi Y. peus noki i o tollieitaling
Ay E)me;vu. nhuﬂguhom'.oh‘ﬁj:mt?‘ A = A:;20.Re —t.n.!uA‘

AL: Sechen o onmaline peurcamt af’.m!.'bm)a. L TR pe atunalisn
Az= ©,69.b.R._8b (%) (_-l;f_ {M_mf,.n};. Pa\)'u(: x”
S »
P Ty (%) (_HI) {M)m_ba?nnu&.fmhi')ﬂ.
s /w_l_uf- £|mmqh;g“ LA) PmTruA.mnhﬁ\uu.‘)hL%Jlih \'u»o\uu.
A> { Ao
min (Ax,AL) .
Ao st B Vo paskien Folal du hilin, der AR [0,0008 (RowDs LissEs
0, cook (H.A)
APPL\C ATION Aoz = Ao_t‘:: 1,04 cm‘/mp. —
. vb = 5,9 Kg/cm®
Ar= 1,2 . Ro= 3, u1g cmy/m} = 0,463
Fa= ©,69.b.R 5% Lﬂf_) = o,5¢ crm? muw})n‘ . Ceu= L\-!ool(?/a:
t:.n_; )
Ras  o,69.b.R Kb (‘l_'-.f_)-.-_ o, cm® uiteonY Dy
| Y ¥ 2 ;
. Ro= 3,04 em? lea A> Q,04emi/m) \fu\(a'?"/.
Z
{min (PFa,AL)= o33 em?

17/ VERIFiCATION A LA FLECHE : (wwk .12 .ccance)

B AT ARt T ) S W (\.».n/uPu.-»a @R}m P -
MEk= Mement 2 Towsd kAnJmN)

p\c’ ? ___4__ mME M=k = Mermuel teax au "WM{
B 1o M= o Aadla Afowt men o el a) rmew

ABNGALA sSosan Xa Amuaa le(.uodb.}.:’,m)

L A
F“-C:—_ xX. .k:g = = 4 = k -Q,*GS
=9 2 2(A403) Ly
ocuee ME> 0,315 M= M=x= 0,086
APOLiCcATION & Re = o,A€m . D = Aotm .

J
)
M= nx.de.q= 0,086. (306 0,9¢ = 0,324 km
. L ’ Ro 4 _MF

= . - ..i_. o, 4% =QIOC}/ =2 —_— —
Tre omee Em o Je = 0osis (o (U, po i
R.NoN VERIFIEE.
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ﬂ-— o, et/ mp
WS = O,0404 " 3= 3,9%m
Yo = uss. ﬂa = 0,055m E= 2.0°
E. 3 A.= A3 cm
W W ol P _ oe
o= urb.rﬁ kas_t::ﬁ,c::atigt:rﬂ -?cul_ == O6lem
i LA FLECHE AETE
Ob= o06aem < Lod VERIFIEE
o/ CONDITI £ ISSURATION @ waz XA _ 9P
3e/ CONDITION DE NON FisS\ A= 3 yreT
— _ H g = _ —
&P = - O,003Y K- -2,u\' K S b/ f
Cr= 98¢, L6 Kg/cm?
K= A,5.1° Fiss i s et
M= 2,6 (Bonnea H.A Ba= 3\a3 K'Q/C-"\‘
Cb = Ofg om

i"\o:x(%’n, >§a 2%v0 \Ca/cn" ( VERIFIE)
FREENS Poa —ca Mi’m —a -P\tsunokﬁn

L%/ VERIFICATION TE LU EFFORT TRANCHANT :

Be/

9= 0,96 +/an? c‘_s Aaose Kg .

b = _ Y = = qsz( Jemt® %5_445:,\; 6,18 Xg/cm®
- b:ﬂa Q <{ %

VERIFICATION DES CONTRAINTES

. £20,4355
T JOD.A - Jeoo. 3,0l = O, “B\'\G“"Q W= G'!-,‘5
b. K d00.13

=" Lmk = 3 ::o;ass = = 1636y g/em® <63 = oo )gy/em®

- BGL . 305 Glemt (Fh = 4835 I /om
K 615
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X/ DoMaa: @@@@

3= 5%,%23FIm \)z a_";z 5,8% = A,Q-L — {U’,‘b: ©,003\y

b- 306m B es wh = ©,0028
= D,SGH'/“'\P

qat= 2308V = Lo m ., A= _m

qb'= 8,93\ Ga.b.R* sa.el

Mxs | Mxwms Hgs Hsls N}SNS ﬂam_ Mxeoa [ Mxos [Mxoa | Myos

F.m q av qa" ﬂb& qb" ﬁ“" qB" o B" a\b" a\h"' 1:1&"

J= 4,32 |0,0015|_0,015¢|0, 0400 [0,0450 | 0,08 O0YS|000E8|- 0,01 0,011% |_0,0083
]

M(=m) |00036 [o,0164 0,01y |, 0128 [0,0235(0,02u) [0,0013 |0,0035|0,0036 (0,001}

A(cmy) | 03 | A50 (A0 | A A% (2,33 | 9,38 (Ot [ 0,30 |0,3% | O

Axt=0,32 [ Mxes] <F Ayr=1 117 Myas]
Ara — 450 Mxws]) ar Aya= 3,38 CLMywa)

Om odopdana pew:  Axr= Agr= 8,04 em?/mP (LUHAR)
Axa = Aya= 35\u-1/mP LEHA%)

19/ (ConuDITION DE NON FRAGILITE © $= T.—_ 0,52)

Aox = Roy= 3,0Auw*/m? A= A,2Re= Q1) ermt /an P
Avrx = 0,98 ﬁlﬂ: o4 Ac= 2,04 um?
A = i min (A1, AL) = 0,33 cm?
A= 2,04 cmt/m? VERIFIEE .

3%/ VERiEichTio A LA FLECHE : $s= 0,0681< fad=0,6lcm  VERIFIEE
Ba= 98¢, L€ Kﬂ/cmls > Ba= %00

3%/ VERIFicATION A LA FisSURATION: ™Max {ta: 319,99 » VERIFIEE.
Lo/ VERI{FICATION PDES CONTRAINTES _» €= 0,9358
M= uouéo Kq.cm W = %-_,o’ls\.lé_. K=65

Baz 16%3,3u Kg/emt <¥a
Eh o Ba/k= uyRXeq/emt &b

Be VERIFICATION A |/ EFFORT TRANCHANT @ T= o\%_o .72 % “
T= g,%2t Tb= T o 45 Kq/omt <Th= 4,45 Tb .

55
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T/ TDALLE @ Pnkhm.\'.dom.ln-!. /u,\u,.nur.odhuimu
W CoteA |
T ondt esumite B N .tROuu{A_ q= 3,84\,

Myrs 8= 3,9m
v s b= 30ym
. - £
ﬁmu f l): ___-’-;3 =O,95
Myss  AM4s — By
M=ces L9 V=0,85 = Ws= 0,046y
b "1l Mams mxs - at= 33,29
myas ;b ‘
Mlyces = qt'= 3543
~ —
+ i Sl i’;’ Mxos = Mxbs
" a = 2? Myoe = Nﬂ“’
A 4 Mxds = )\.F\sms
‘EEENEN Myos-" . Mxors
-~ ﬁ »

Mxes |Mxws !"\35 ﬂaws Mxes F\sos ‘F\S\s Mxbs

F.m qa"" t.]l" a\h‘ a\b"‘ a[\:" ala‘ CPL at\:"’

J =095 |0031y4|0,055y[0,018) [0,0u80| 0,00% [0,0083 | O,00%3| 0,007,

M (Fm) O 1233 | A,3189 [O,6uy [ A,#035 |0, 1555[0,2680( ©,1620|0, 1555

Alcm?) [,13 |5,u6 [A,%% 5,18 |©33 |03 |o,3% | 0,33

Ate = 2,13 0wy /m? (Mxe) A= A, 2% cnl/mb ("‘\35)
Pac= 5, 46cnt/mb (Mxns) Rag= 5,48 om¥m?P (Myess)

Om odoph (eew:  Ahe o AR 5 BHAR (L,310mt)
‘-h Rax o 933 —3 QHAIO (6,2%cmY).

W . Dol appuged ful whid ( Rafsuli dous da &

Y ‘P a= 3’0\4"1
b= W, 4om
., = 0,96 +/mP
nﬂs A= O'l!} Mhﬂ)
L .1 qa"': '3 "'.Tﬂ
b qb'= 18 %9 -.m
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