Lendd) AL madll i gl ol i ) seasd]) BO |
REPUBLIQUE ALGERIENNE DEMOCRATIQUE ET POPULAIRE . 87

l - - - .
L§ nl ';J ! "J‘EA._JI } P..._o_.__l..l...«-” ""_)]_)5

Ministére de I'Enseignement et de la Recherche Scientifique

ECOLE NATIONALE POLYTECHNIQUE

QL__.J.E.’J‘-V sousza)l Lb ol :v-)d.;;“. i
BIBLIBTHEQUE — i__: =t
Ecole Natienale Polytechnique

DEPARTEMENT : GENIE CIVIL

PROJET DE FIN D'ETUDES

—SUJET

PONT A POUTRES
EN BETON
- PRECONTRAINT

1/ b
Proposé par : Etudié par : Dirigé par :
EN.G.OA MOULA Abaerrahmane Mme KHETTAB

SEMAI Farid

PROMOTION: Janvier 1987

E.N.P. 10, Avenue Hacen Badi — EL-HARRACH — ALGER



e e o s e T i e I e i o —— - . ——— - .

o




Lpmtd) b aasdl 40 g1 ol 3 ) gean)

REPUBLIQUE ALGERIENNE DEMOCRATIQUE ET POPULAIRE

té._._nl_a” e..f.._._;'c-:---” 9 p-e—'L‘L:JI 3_)‘..))

Ministere de I'Enseignement et de la Recherche Scientifique

ECOLE NATIONALE POLYTECHNIQUE

oluzh sl icb ) L juud
BIBLIOTHEQUE — i_:=.l)
Ecole Nationaie Polytechnigue

PROJET DE FIN D'ETUDES

DEPARTEMENT : GENIE CIVIL

reme— =-SUJET

PONT A POUTRES
EN BLTON
PRECONTRAINT

Proposé par : Etudié par : Dirigé par :
E.N.G.O.A MOULA Abderrahmane Mme KHETTAB
SEMAI Farid

PROMOTION: Janvier 1987

E.N.P. 10, Avenue Hacen Badi — EL-HARRACH — ALGER




P QTR izby) Lojaadl

e
/AN @ & § LCALESAN

' (ﬂ da méemone de mon Pm

T3 Mow pour son mmense Sandie

e Soeuws

Won P

Me» Deonx P, L mes amw
SEMAI FARID

\R €oulh ma gam%
%% CLmw

MOULA ARDERRAHMANE



Ll /
BJBUUTE'.’EQUE —

S

Ecole Haﬁonas'e Poiyt

e'-ci.ﬁique/

nouws tenows & wmariw ;

. ( o Khodya W‘%emgde Se Jeutillone
MO“S\,‘Q.\M.A&) ‘Gtg_N-G-O& pew Sow
T ouStwm

. L E.N.P
- Gow s ensegnodds de



elail sl Lob L juudl
OTHEQUE — i <=l

_r A E) L E 5 D E 6 M AT l E 4?&?:’ Nationaie Polytechnique

Inkwoduckion
cmwum\‘:\iglms des makuawse vEdires
collode poli
Efpelo So el Magqu e de pe

ool de> efPoUs dows L poulx
ﬁuﬁ. dod ™ omewd th)»\m s dows Wp ewnetones
Efude dela puwutume des poulins

ol Ao Pl ol dudes Je tewsion
VoufiaXuom des Ccomdioamtes notwalas
Vol uokion des coliamiis ‘CL-\.M%Q»IO_D
e Al wptune .
Shude de b towe d''albbouk
Codaud S degfamutio\\b
Towls de cMauns
g\t\ude,\de» Lﬁ&i\h% d’abog, _

M ensSiornnew e» a QA!AA ' uw

NVewPuotvon Aes GLVPQAEEJ A a p\ﬁ)‘)
Qé?o;&i,bi.oh de z_\(%o& \r\ml,?)ovgm s @/ m{mww
Etude de W Q\‘»QA [ '
thide de o cule

Etude de Powdakow
Bilblio quapwe

! :@u& dd Lonoctentiques ﬁméﬁquw dela poule

Pane -
3




BIBLIOTHEQUE — $oos pet

e Ecole Haﬁﬂn"J.SPOI}"‘:G‘E;".EM'JUQ

Lo potel Qui news o L confil comswle o o
g\'ui p'sov\k?q-dxdth G poutans M&%upw ew b tow placontnams

L sen Lmplamd sun L ousd BOUBARRNAS ok BOU-RDHIM,

S0 welove, lesvlas: MASCARA-MOHRM™MADIAR

o ‘elde compel :
_Dimensionnement des m?(mb,ukw\u:
- Cablage des peulies

Dosowpkion del ownage -

4 % Yadba, ot Compesé de:

O P oulwp ?"Liy\LLfDleb pacees o 2,19m ok Solidoniseas
v;&ndibpmd% Loy & U abouk. (2 abouls)
Lo dolla’ e beben onme coulie Suap Sur das SaMelfis
u Qbuquéw Su.‘:‘)mf!f\p Qm[u pou_ﬁw p“&ud_pq%p_
. kewenl dela'c " d'ep@@&m:%c.\m cownt g
- c,\\.a..pee A'sbomonaiy  —umr (ouche i bk do_fuke‘&w\

24 Lo oupde . Compeds 2Vouwo de Onoadak Lom daQLusrmu,
Loty F 00w (

Anp los bwttow - ()ompo&t'p d' dgwmento ‘m_Y,q\mi.bC(e.p ew plite

oo talih adoyter sk me Olie enbemst ;em béken oum
o pihe b cowbibud de 2PAE daPorwe sabidaique .

— Qono\o&io\h: op wWsultal del'eliide dutol owr cowdwint

& optu pow dy Dowdiktews prafeundes :
P e gou'b ew osbouw o de' damiale 4 20w

- ?IQLC\\XA.QME A osbtmhiou : MU:(R,O‘LQ (_C,C.L) L\A{t\i clbge
owatL e’ do FEetows du Sumwale nomival
" A \s, 2wmw (AT\5)
- SUAC S oWy
Con Dotk Qi pustiptiow di i de deange !
i SMC\W%D G yustl \;ﬁioni:a Coulws *. Elattow s Q) B¢
S JwobtiRcediow de i dui - Totbews s Be, BE Br
£4 S dnand® Wilibooas: :
Senl asw Mcido Som pune muu:(p‘h
v ?c:mlno powno &F Do dn.@i
AR Suu,\.mﬁe Ve plLown elie . s o b A
ow Cownid ot B quasenl 2o cowol D pown I Yoot Pradcou
dw powﬁm;ﬁ*d&qﬂ,ﬁ Aalle P
A



..
=

\ L2ds | 449, A9




CARRCTERISTIQUES DES MATERIAUX

d. B&EQV\ OJ\.M\-(,
« oL bebon uklline .c\owhmmtm,d'\ov\ delou\!\ﬁ..%e S QAA
c,m\P(own ol 1&% C.C.B.A. 63
_ Cimenk C.P A 225
_ Dosoaae dn bekbm L{-Obh,%\(m
= C)QM-U\, S’Cu
. duamde des P Qws «s%mec\L': Cq ? 25 wmw
K COV\LM Q.A\\\LSTDL\DQA ch\\:nl:ov\ en COMF'LQMLOH
oy 'ankide D4 du C.C.B.A e?
TP S E.T7q T2y~ 3
c-L c.mJt »m\t m.do. end Bl logse dnum»t ol = \ MZSO\";?-G
comp " dah\&d\uu -\ couWol
qig,mﬂx \Ld end de t:igmmm M.\.tﬂue, ah\nes&

ek dy, dm\w:w de Jun

("6'.-'4 hM7I> Y, Q.QQAMMdeQA\?Lm

ucy

S depend A Eype de selliatation § &o ?XEQ:%?&;:&

£.1 d% end -CLQQA,%BWC deQxSuju\q Q)‘do.h“&hm -AQ_SO“-LQtLtM
€= ‘l G pRaseton S gl pov L SeckCows Wetomgulows
C=4 ew com p'LU)bLOM 3w YQ{

Powm Us owMp Lao . 5<£<o»L
AN c.ovupmwn S\M\EQA_ <r b - Qabawm
Ln ,?,Qﬁ.’)? Lown S\M\P‘Q_\ I cr Tob%

x4 contuaumbe Ae‘&utu)u,
Ty~ -’\(a‘o‘TrQ'Lg owee ®~ 0 oll+ &d 4025

. ?-b - 35 \3% Q-"(_j
« AU cp
® contwime dehadtum odwmusible e - 04Nen [Drawele [ &< Joma]. & 70w
Gen'. Conlsum Ale)astioled wowawak. Ten Oglo)f 4200 | oo
a3 ?D\uha Sollitatakcew du |4 Jewe er vl Gl2o | 3820
A OW U’r\.hbu v FeELoH.A Va nalp] 2300 [266%
Coninaimle de tudiim imposes pon Lo s JAUD | bl

condikiow de Miow f oumt un -

R I

+

o dawmde nowwsl de b\phm Sie Yo tewdmg O Wi
R {ﬂ% W da\‘mgoﬁmu de v Loy,

K= As lob Yimukien pm Sub
k=118 tmew AN LA

K= cL\\J" \wxi“\.ou tw nudLUA.\o-Ql
M Oo K%M/ -1 fow 5 avwme ADX

q\(;?o\umuw kiﬂw bk di dbw ngt s

o =P a wt Suivp Lov LOw W em
e @—f. Fowue k%& ’\ @ %{ \OMA?QVWQ\OK

T : ol hl‘\%m\m A betm b Eucktou
3



X Conk Lot MV\W»L\DL de Wadkiow pO\MQ.ln C\A\u_\twp‘df.‘amt
_pewL Pouvown Vi Wu 44 oamabus d'iwe dm\fﬂ-,)[)%oul"%u
. Gow ditcon SWVM_’EQ\}VM W

To €35, SceL ¢ albe .
Ty <[ 45-T )EY: UL, ¢ 2T
| <y,

< Tl = 9ak Vew owee  Pat- {?—l’a Mm;;m debatownage
MO (Ao SL\_V\O ’
[quf( g-i.—!) A
2 conkuomll a'adhertns ocdwioihlt,

Tq = 29Ty, fow bl peuio

| USGATY dallart Moudu
Wd: Geeflioank de sallywment daay

(Ha= A5 powly slaw HA) wa-
<y, ol wome Ae-'\-,)rmuu A bebm
Wowmggruake dbo Wsbtomts  AGu - Bébm.
A Wyt owu Au \)é(‘m dn'\)' \Jo- Q,M\AV?O\’.’ NQLLL“Q AQo QMM&"UMB.
Tha >2(4242594) o boms,
WA =~ WS = Tha= Oobowy WA« W 27)z SHS by,

2. Biktm meu_t\ﬂmt ‘ ‘ |
x bsba _ Rsutanenowmvwalh Cow m“:q\zd'q:thﬂt{

; tudden G, 2Try= 3 helou
ol udmles s dwassihlls (Sdeu U LPT }u'

H A F

2 c.,ouv’l.wava: ?_ o2 =163 s R SNy .
-3055 Ty %b}(ﬁ htmhujh oy

o Wacklowm ' ?"Y‘lq LTy = \Stc'lwo:; 2wSuVt @

0,550 = l%lnshﬂuﬁmmm&u
A% Aumaokuan .

Ay bl ukibdbes Seuk du Byge: TS CoL Vvl aww

omudae adP- o ikt i(b.wdlu\)
|“0d)~lQﬂ. deD%tLL;L\{r 64_"'- Qalﬂg \C-”‘\L “2 ‘Q[
« Coniuiwnte B wpbuar %Mm R.%i\%u‘!éo |t
o Gavluomt de deleiwm oXtow Qansml ¢ T'c‘-: “54'2012.1[&“1
v Sedipuw vkl dlom ALA W = 8,13 et
o diwefe wbtiow 8o W qaim b= 5 5em
¢ Aluwe vebwen 4 qoim de = 6 low
+ CaebRionut de Plottewet O ALk - qaime P oytd
« Ol de tewsiow 1diklve poa wela Qx a0oth
. 2 parblonge dlomumge  §= Sww
¢ Loyow Oe (oot Waonimw da Gibde @2 Jwma
i vakion & lose heww = 2,5 Y
CWayakow & 2esahomy - Ve

(s Conmckenmkique Souwt dowwes par b comstinctem



5 & 1
S

%3

1t @

CALCUL PRATIQUE DES CARACITERIST]QUES
DE LA POUTRE

4) Dimendonmewment des Pouﬁu
— houbewn € QA?D\&KL Q\t
Lo howlewm "t d'um poule. em békeu wa\‘.m;\@t wjon‘t—w
Po‘\ke}, LY>20owm Feut e Pide mm?edoﬂMNC’mE&e}
Sy Cwle ¢ L.ogz=< W< z.L;),,a,‘.-}

ap\:hu\kdem
L= ?,5,56):4 =3 4,080 < W £4,392 Em]

- epoisan de ' dme
valew wiommale & mi-Tiana  bo- 9ihk l:‘c.u.]

&?Qh(&h:bl". 4o

homtem bobale k= 413ew

LD»M&M dLQtt;d.\aQL bz 4,00wm

2P own et del Bume _en Wonee bo=llcn

_& Uckppul Yoz 32em

0""‘“6"“’* A Talbow : Y= ugem

1 100 \ 4op

i /‘* =

——

- 2N AN

3 lpl , «—— — 4y ,
Seckion dabod Seckion en Wowen
(Powlu Sc.uh.) ( Toul Seufe .
Comckenotinu des seckions bule | ,.
Fraotewe de HLOE E— I — I LN
I\a'— ID'\' 8\56 1 I___ UL’ 1 '%
T8 momod b [ow, C k. deguanle | [
Sy wewmed $E&{'\M/QU6\K€ 4 '~ 10
E): S(\}‘L@vx '\'\(m
Co= \p%" Lecion ’u‘-{'w.a\.b).h o) 65
\ .
‘pb 2 El\«? Seotf.ow (\AA:A\.\% \Q-QA“ E
%
{_ L“BT 2
13y ls

en tioves |



Secbion nele . étowk dwonne q\. on ne Cowwask pos fe
wowmby du ablls om wtiwe o v alown duw
\Mtkmicm\w %Q_mee.ﬁqqm . S‘utc.o-m hdlb

Btk = 0,35 Bhudy ; Tywb< 0,30T bk ; Synb:0828ybut

daposibion dn e de guanile © 1= M B -

maoment A badia walr poa wppak mumhl de WL o
Terd <= Ty - Syub. v

Candcrenwtigues grome brqus deln poue sawo dillh exnliana

SecCions[dimension | Aike B(ek) [Tlew) [ Sy(ed) [ Tew]  [Tyz TarSyZ(en)
1 1120x18 [234eo | 65 (152108 [32075e0 |13132 064,000
2 (vl | we 55 (4,96 | 9035166 |36 3806k
BERL BT 12l [56628 | 1263660 |6856535,S 33
b 131%11 260 105,33 | 233866 S A | Z8I0 9Tk
5 Jéxlox2 | 120 16 168 | 3B6q,00 | 33%0,a0
S Pk (U8 [ [awd [3%2 | SiTokes
T [lo lzrz Aoo 2033 | 233,33 555 TST [ 41393,15¢
 Souy ey 23062997, 31
Ty EREN:Y 24156693,57

01\-] ,-1},: Sb“J'ﬂ 5‘-} -‘»—n%(—m / ‘b' Q'Ut u\" _“'5 2-:5‘-"'4

Bl

b) Tondk = Synd - Syndsd = B3166 S, UI ol

c)(,

(T et e et

d) Cau(f)f%\m\y 41 undawment - ?-" L = O \f4

oV’



C wﬂ&emﬂquw qeomebusws di &Q?O\&L ower dallt exWon e

| imension ame b,()[Z(m) [oy=82@) | To (em?)  [Ty-TouSy¥(en?)
A |A30x48 | 4340 | 85 | 498900 | 3295500 | 20202000
L [Mxaixl | G0l (55| L3004 9095 6T | 59560,66F
X | A3xA5xL | 468 | 144 | 659€8 | _41636,00 9346944
4 f_l_i%-L'&_ 260 |42533|315€6,58| STTFETET6 | 4089954607
5 | éxdox2 | Ado 34 | 40%0 360,00 A390 %0
6 |24x€x2 | 46 | 213 | 42F¢ 372 97766
¥ 40'_;0“.—. Ao0 |40333| 40333 555,565 | A6313064>
dalic| 249x10| 4580 | 4O | 4)%20 | {46000 584000
Te o §¥s56 31646687 354895943
£ 2ette 93492 465335) 3467063363
8 = W), 6Sum , V1 103,350,

D) Towd~ 1323512, 11 om

c)
4

¢ =ys,S2

) P Oikh,



B

;N

—

C onackenobiquey %wué

L] —

)

150

Fuqus deln pouie Saw dalls & U abouk

Seclionw  [Dimensions |Fine B[u:) Z(ew Sy: B2 [ To(ew) ]:j: ]:obs"%

4 32 2 430 4460 65 210400 (5PSTCE6661 [L3ad4k6443

2 _ 31x44% L 6Tl 5 3rs4 6Y¥ , 132 L350t 33t

5 i | e | 55 363 665S 1662

4 3 a6s Yo AT 1% 4419 L3 SYooA

5 Iabr 36 A 504 Ao € Iéa

6 3a5%Lu Ya ) At 164 4, 29 10,S
. F Juéal24L| S4 409 SYeeé 4,16 AL93%9)

2 Afx6x2 | b A | 26436 Staa 3169288
Z brute $409 308620 Ly 974600,5
2 hetle SADESS L4, 4 LEAP6 440 45
@) Uz5503 b) Toml:93%68¢N o) i W2 P= o442

Camadrenctiques qromcliques de b poude awer dalle & U abouk

Secklows [Dimenbiow |hires Bod) 2(cw) [Sy=B2 | Tolew?) [Ty=TorSy2
A a0 | albo | €S | 3Ssivo| SISt SoSaitia
2 EXRUE o2 6eL 25S | 41394 | 6116832 | 460Q64,5
N 31 AL 66 A58 | 46¥D> cé6s, 5 4358
G Jxex2/2 | Alb 3 64> ¥ 334 202 926
5 IX 6X2 36 34 | ALy A0 ¢ 4AFL Y
¢ 3xy x| 9 3y 342 45 43444
* IK6 XL S ¢ A9 | 6966 4 €6 994 oo
% AT X6X L U6 A41 | Y0456 S83L 4 HhooALY
Dalle 0xU38 | 4332 | 40 | 43700 | 446000 S€4 coo
Z bul 9% €9 463300 426049513
Z wellp 9294955 426236 3834440418
4B 4585 em ) Temed= 1331001335 0d ) L= Uy At P=o 43

8



EFFORTS SOLLICITANT chague TRAVEE
collub de effodo sows charge pevmanesd
Poubwe - ‘Sx%(0.Q5?+0,bh‘3)p?,\5x2,(>‘65 - 190,336t
Dolle tpudolle - 0200 2665:25(10,6- 2x0,22) = 43531t
Troktow et cornides . (43x025 +023,035) e L52645= F3,024 ¢

Revetement © 235~F1 0032 26,65 = 35,011t
GP,W:-LEM+%0AAL wips: 00FxLx2b65 : BIBAL
Enbutoves L 25x (64638025 - L2tk

b - 433313t

a PQMX_L e,lCQ»k de ?)15‘% d!d"u Tmad=a

Q&Al}». E;SCAAJ,’:‘_O
6 Wws4 = [5

MOme,kt /¥_Q_LC,\N.MQM£ :

25,15
-9
LI T T TTTTT o. une distomew 2¢
! 15; B ; H > L - -
85m o(%) ﬂix q%

A= 15y5wm s b= 134m Pounla S ecklon 2"

Sedions| o] L3 [ LIy [3L]8. [L]2 A

Molkm) | © ] 6N [loy6,0f 130355 [139¢ Y35 [ 138 53]

Efport Ganchank . T(ae)= q(L-2)- 16123( L >)
Sekow[ o [Lg [Ly [3U% [z [z

T CE] | L6 162103 |13 n¥L|BY036 | © 52,159

Sow %w»t)«xwtb.e A(e)
Pf(u = 250+ M [‘%l‘v}] L Q,Qv\jum»\, &Q,?:\D.mut Sww

L4127




C C\J\QL},QI\@Q%W ciu. o “\i

L 'IADLLQ»JOQQ Le= 4w

.Nombow Jdevows N = i:l,B‘—'-) Nz 2

. Lo dé lavow ! -_3'35m_

Closie Au Po“t < VoM ) aase Lr= 3

Mowment {.hv\uﬁbmt

ﬁu%u d (MEQ»Q»Q A momend PUdNsank & b secton ‘@ de

« A(L)
O 44 b 4 LLid]
— b ; <
“— . LT(Mp) Pouw prodama m wowment i Q»tdn.wwu
/'/P\<_ ¢ ,Q,‘JHEUJ: suw boull sa lowviu::» t-L
—_— -b-———nr
e L Powm Lms Vo Owoage
A(L)= 230+ d6ose = A ABAE|w
15,7541
Q= k(L) lo = 4T 352 1334 ]wl
Pourn dewse vouwo
Gl-. Ly ﬁ(_,LJJ.\% - 8,266‘7th
M- q ) S mbo{eht‘}m a’ M{_Q.ALM d!_h_e
5-; aC

e

(Sedfwm. o L[‘E_TLI—Lq Tays [y "2

MNoe | © 151,052 159,911 |325,642 (345, L |34y,651
QNvou © [>od06k|SIFILL b4H 234 | 9D, ol '519,30{

EP(PrDIi Brom choxnk b

t{
t i —r‘; qs
- ra
,N.L—b.. L 9=

2L

M(tm)

Sedkww | © | LJ® | Ljy [3L)8 | L | 2"

q(blnt)u,wa b4yl (w19 [ 5,27 | 5,T6 |51

Ao (53 43 3% [ 35,035 | 26,63 | 1T 35 16,393
Vo Llos,I 52353 | o0l 53,31 |31 |512T6

TLE)

AD



Sous Sundnongzs de Trettouns
c‘nm.%e Uv\L,tolmmmwt wponlie 9= 0, 150% [w'

4 Gotkon c,\'\m%.:’, q: oll‘SoQ.r; 0,2tE|wl
L Gottows c)nm%u 9= 0,54t[wml

Momenk Jlachimont

/\ ___,.9__\.2

S
2
Md:‘S
2

I - SIS, . S

[SeXwm| o [ LIS [ LIy [5LI8] L2
1ot o 9166 |16,01y (21143 [ 21,552/ 22515

(em)|

by holll o 19,433 (33,71 |4,2,206 | 45,15 |45,03

E‘%ow\: Gramchomt

Sekww | © LIg | vy |[»4y® | L | g

A%l |3 418] L6 {1,961 (1,363 0, T4L | 1345
LDl |63 (5,543 13,952 |24 |1145 [1,680

S\An,()'l(\!\.%bb B(_
Cald de (,OQ_EQ,LM de mayo tskion dynamique S”
(S': A » _21};'__ 1+ 9.6 Lz 25,95wm Pcnhn, dLQﬂ.POlﬁn
A o1l 4+qP P- pords oSllalowd
d.u:POStIl.cn an%umdx\v&l du)posamw EWVN&&Q
3 6t L+ s& E,L 0,15m

pofofofordfel 47 oo

Liaawm 05w Loew

2 Lonvow A convoL
C.i:rLt'tEl' 2.1’5)[-?,*1: Izn& ch-‘. 411 %= 6ot
be= 44 o SpezAAyl%: 132E Spez L Lebos T2
P 3L,%1%¢ P=432,313¢
S= 4401 S=< 4,038

on chnda Ly M%Q gur POV O §ua U-M, mOmenk W osumuym

on la 'U.QAE Yin
’ - Z Pi £ R & Z_ o R=%ot wsultaul
=t < =1 dgb(hm

AA



£ — —
o —— -

=

L [Pl 3% <R3] ow/non
L= L=
ENEs o < 30/2&3 non |
2 P % <235(LE B how
3 [ 0> g <ol c 5 ™
[N Py 15 < 3002 <19 0wy
5 | 5 | 1} <30lL< Iy now
G fe v $3alt € 3 non

(®) dowc Pyot Py proveque e wiomewt moascimumw

Tk & dekoumuan b Sedbion damgene |, om utdize pow aly
L thectowme doe BRRRE + oo moment A amk i Qi

mobd om diok d.a(’_;d«wu%e Pl sexa Mogeimuw Louvgue uﬂlduuge
P ok La wsultoul R de toulas b dmo.rua,u Seronk %Méf:‘\iqmb PO
Lappok ow e de U poulie

3 Jouk plhaos b vows a bells ok

Lie - ST 1, R que eL= &
- Pow\ QAW Pa, Zhlf,:,) Q= 2Y35, R-3 0tk
3 ¢ 6 R % € &6 ‘3¢ = 28%5 = Sy
= 2T T il
i |46 s lﬂl,'hﬂﬂﬂv W [ay %0
1/ A S dl = B 45-455 = 3,kSn
‘F 19 9w g

- iz 4+l w
T

LT (R
N o [9s Py > 9 Y= 20947 Y,z 5,403 Us 6,343

- qu? L*|59']' 35‘-‘ 7—11}%? \5_6 :Oll.t95
4
M2 = 3. fou; AN MY 410,32t m

 Pow L q,méb'g p
dQ:\: L mewe Q.bp{!d: Que Poun LLCX\AMBQ Py on Wowe
d &EL: ll5fl{3ht\4 Qn M& Md&
one e Chaangp PL plovoaus L Wwom ik waapct ow 4 % wu
Lo Sedion O\M%;M,Kbe 'sé Rewne ‘;: UMl Qs Conace PQ,L:\'\’Jtl{sm
o p owlie do Uc\ppu&. 0 %de_
. %o&u& dﬁ momeﬂé M di.ﬂmmiuﬂ:eu\inu » ik
° worge ¥i d'um embewble de anges sclie’ & we distame
”&.‘?Adﬂ,wt' u.pcp’ul, de . anche pLoduide um mowent wmane twmall au drod
de Wi ¢ U Pank Qu'dle veurfue 2 imult anement.
L \a!

A Zu7A = W

5= =z SC owm deplw_ fe & %cmcba Ao lu sedim

L n : . .
A S L <A S S5 on clepQAm fc & drwde deln Seckion
o A< | b L



Pouwr ume sekion & L[F @ @-=L[%3=35Im b= 22,619w

3k bt ek 3k bt bt
T {J‘f’ s as )
N "S- - 7\
Pk SRS - —
ou duwk de Py o dwolk da P
'_&%md&_}_ yit ﬁ.:ﬂm&n.ﬁ.v_zﬂ. .
319 LY onon 319 w3 5 QUL
& dwle © < bo adulh O <t
DL ey 3,15 4619
ow Aol da P om dwd da Py
@oécmc)«\a it 5 \5 &.3&3&_3. v 1z
3,13 220\9 3,23%! 2619 OU.':.
Z) non : -
adul kB <U 7 a dvode ‘O <15 7
3,13 24619 3% ubld
ow dwolt da Psg an dok de B¢

6.%0»()&_!_7:_ F

31?,5] Ll(bls __7 non

p—

513 24,619 © OuL

{@%MM & >k

aowk _o < j2 adwh _6 <« £
3,131 24619 2L 2618
SQ»&.QA PLl p'fl Ps dOV\V\QAt hW\OMQA\t Y™ OBE.L WU WA
POW\, P), = Gt
Gt bt 3k et ot
144.5 Lms Lu.s ]'1‘5 l 511
I S IR
| ___LT(nd) Yar WS Y= 2,235
B | ~— 2 1633 Ye: A y.= 0,923
S L [T Cr a2
£ 2
M(P;,) = % Pla: AN MU’:} - {3579Em
POW\, PL‘ = 5%

Aown o wewe eapilk qua pow by dunge P2
H(Pq): 3Yy,51twy
omse gue Poun Po= 6t
M(¢s) <

’Jzﬁr%m
P pLOV 08w Lo wowment woancl , Qo v o d.lL\MJOM (HU,L))
ouoe Sl Sedkiow So combiguels dow le Tabloon S wanauk

A3



Fed;;m’ Disposikion o plus defavouhle | Mimwo tm
fu% /*Ll\‘i St T A TS I
I i W W G R
EL w88 m
LIz L .:5{‘_‘_%&_{_: 1Bl
EHDL’C Granchank

on Aamna W W gwe d'w
SeXon touk en d.\,opDSDuut

Ceflok ancdhond mancimum.
-T:“u = S-Pi‘ﬁd

. Sedkiom a U a.ppuin.

(33

bt

ot

J,_jko_,‘l'_\g 5__1_&;54.1,5_,[,_tub__{

Fliene el P mque

ls convor dawonue & pw

9;: ’L B’L-_- 0!‘5'4;1-
y [~ — Yy 0,76ty .z 0,593
' v T Y% - 05%5 = 0,36]
_L 4 l‘” I‘iﬁ \q\ Js= Je =™
) T= 24,80l E
. Setwon & LIS
6t bt 3 6 bt 3
I y L {
Y,z 036 Yy, -0 T1H
Y Ys  ug Yy 0,642 -0, 4%
\l \ Yo \[‘55 Yy ‘jBr o k4l 3:: LlL%
| T 1%, 054t
BUIFUN U N PSS LY vVt VCYURE [Tt v Sadtpevus (Lot 3LT; L)
.Q,‘e,ioxh b'\,t:chm@t 2t wmower c.o_peu
© mwlAA . Souw §otwme chTuUan.m
Sedow MCEw) Y Ce)
dconvor 2 oMV ow |4 onvoL 2 (OWY oW
o ] o 56,916 \05,62%
L% 124,15 2%6,51¢ WHiu TENTY
Iy 1e>.5.1 YIRS 33,55 69,19y
313 263,456 L3352 23 }eb SlGek
L[2 300,53 551,6h 18,334 35,05%
S Bol,4U 553, Lo%

in



L&|5 ™m

Sow Sundnonge Nelikoiue MC 120

T [/"/////7/377 j’x iabmcm.ﬁe Moo towufalk

::j 2 il elhauu:;m-k Lot
0 & w‘nu OLme w Sua rae
,rt/////'/‘i—'j{;? Lm“?mud‘:’gé.m.lo
= . bjlem ____ -
= o - 13,033Ewb
A= e ThepsE
Lx 25,35m P=422, 32136 S llot
S= 4,22
Mowent EQ&MM On acun LLL. ,‘odl'.m du wmow:
L th«mmﬂi Q uma du’cma ' ds txpp
. — S T fonk diopesen ba
EEEEEE:] damcxmm a Qwow 4,24, do\L’Lh.Se. W
SN WM OB LM PO, wv\LQQu.Qn& la wiow: T
I_q _g‘_ S QAL WLOHL WULMA. .
= - S = (9t Y1), v (3490) ¥, ohy--
P e e e *2___{ z = L
D L » 2,:1‘*(.»-
ek Y, = Q_;__ft 9 oY,= b_b?.t. Y
Ow'ye B\ =y 3 -2, - b-—JtL:')bhli: v I8
a
on'a QQ%s’cEm dIQ\Eu‘-\'.:LP\I.
bz —axe,.zo - l:g_Q
1\—\11,‘1?, - kbvbﬂ-
Sok Bl:\:)b: ;&_‘-___\:?[4-.._C)
Smar: @bl (4-L) o Hew = Sg Sman.
L= L 1
Bediow [ 0 [ LIB [L/h [3LR [ Uz [3"
lM[h) 0 | 33635 | FRT| 655 F64,3)

Effork Blamchandt : on fhaw QJ.QL%WL d' v Q).Lexua, de Ceflont Gan: wut
. L Qume dotana ‘o’ L Lappw g on
I

\5‘ ‘ A l'bt' -—" HL: -é-':j-'

| .5 q Swen = S q(uy) =S (L L)
_J L q 5w = 8q(yry)f=oq(Lh L)

45



L eflork Lomch ol dowms Agut Sedtum et

.“De_\x-m_\wl_ o . |x-1'-a }Ltu‘ﬁu?g"'[‘“g:r
|

“T(t)w L\I%,L(H.l {OA.L}I 3,13 | 63,08 54,5

L.o”
S ous suahonqge optionnedle D
m p ;
' A[ S= Lot
z, B e a5 8 e Q= 13,9e3tul
. _ *
’ \8,6m
M omeuk g%p\«vnomt

q -~
bt A de Liwewe -Q.ag—ovx qu Q.t%mdxo.qe

2 _ M 2o. )
. “ 9 gy owa L=1350m.
—|* T Sweecabl (1-L)
P TP L
* b

—

2L

i SN N Hm'l q S\Mw

~

Sediow| o [ LIT|LIL [3LR ] L2 | S,

M(Ew) | © | U343 Fuy, 3| 9309 | 9318 | 944,34

E 1ok Wamdiank

et &
I B R :”“”::-2%)
o __l__ N m\w.':.q L

Seduww |0 [T [ule [B3YT] Uz
T(O 1538 [\0365 | 9365 | 6365 | 33,69

A6



tabklean wunpuldi downask Lo w owmends {,Qn_dwsmd

[ Sediow] o TLI3 j""’u’u' | 5US L2 | 5

JU

(he a | = |
TR o U toke | 136958 13%,%3/13945
| L | ¢
' 5 T 1 3
wo S 0 15008 25301 | 324k | 3uSL Blués 7
< Vo O Bol0b | SHIL|bLHIS K90y 6395 '3‘
A RoLown _ [
O 8%6 169 | U5 2055 | 225) |

ToLove . ,
Lhotlo | 1915 1 35TL kG 3L [W51 (ys,03

%c'\www © VUl 1635 | 2635 3005+ SotiL
Lo g Lo\ 3058 | kOB Soask(550,L |
- Mcio O |33 SHT| 2 H655H 26430 !

owseL D t

o AL | o3 99T | S8y |

JCQ,\:»Q.QML "lﬂ.uxpu.\.l.[i.? d.owwﬂu& Ue_Q,Prod: 'U\_Qw\df\.ﬂ\ut

"Seckiows | © L% | LG WL [5
hon ep‘ AL ]
R EM * T lb;io‘i 103,0} 540% |- ©
W"“N 55,419 3,94 35,036 | 24,65+ 18,93 &
ANow lob, 8> [TH453 [Fo0H | 5331 | 3h 3+ P\-\ '_‘
v 94
ARolow 14050 12,631 1562 1,33 0330 —

& oL oiw
2 Wollow 609 5343 (3,915 2,3k | 1,145 e
TComseTo ot [t [3355 | 2heb | 1300 | |
LM g5, 4 3,40t (69,23 |5 Lol | 35 0%
MElo b 1o et 14, 156 8,09 | 5437

PIRTY 15303 [18,653 [ 93654 3,65 [ 35,6

be

AF



CALLUL des EFFORTS dans Les Poutnes

1) Collol du poromdie de ILCBLM:Y. ,
o ponamde debunnine Lo souple de Vol boement . Tl grome
ok T, plws souple ot U ewliet cipement

[

T. ext dafunk pon Guyo\n pon: ‘C= _E. _E_E_

owec Ep i Ee W oLl da Plaxion pon ovile’de Lonauem
b - dev@?&m?;m df&l Counucklon 3
L : pouln’ dela comsluuckion
APFQLoQkLm«f
b- 2,19¢b4 - 4,33
2

0~ 2535m
Comme b ponk wa Low\pmrl. po d eudetones , ¢ wt U houaduns aue

ow oduna & Wl owcondidan Lwele dMovmdio PowQﬁ ool

de E‘E
1 E, = loo(20) = 66666666 0at

—\o0 ——

ek Ep= 3467063%,63
AN T = 019
Comme T705> olou on appligw Lo methde de Guyen Moo cvnd,
o_?{.u de Jdebowine b mg_{?g,ccmt de wponlition GLowoveadale " <*

o) dekarwminokion dela Qo.;\%uu odive
2B

I - ~

n: nombu de poulies: L .
n=5 pedas . bq — | |
bs = 2,19 o 2b=mb, [ | . T
Ea Y . =
2b= 5174\3'.‘.)\): S5m : I i ’
| (3 \
- .0,58 ) 05B ®
. Laﬂ'\%a&ﬁﬂt:Zb _
-03b -Oub - gub 53b

L

A%



o) Colol de:fp: g (Nigiddes Plurionnds unkais)
:Tp¥e (Uqudlts uwikaires detouiien)

= __I_z i ~ Elg be = 2,18m (uﬂx ase dep B
S)? bo PE _Ei Loz 4m ({,C(K.ue) 2 )
Gomme noli pent a ume Lanliy voulable ow puwd ume inul

Aq\_&quanl d&{l@t poa

I-=-T1,. ( Lon - fo) '3 owee T,y @ Wsedion medi w
3o To & Uappiy
A.wN Eo‘.‘ %83({’(*@03'15 i) .
Tm: 316306333, 63w dlou T- 32639532,56cm

ek 9{;-: A1o%35% ek '?E_‘ V302, 093E

- 3, .
HP:E‘;Q ;KE: C4 Owec Cp:_%.ibi.hk—
fow Lo Commodil’ das Gllads on osimclua I poulis ew Rawer
& O ?o\&l Suwveanlp .

il bl ok hi $towt woped vemad
L | ] 2 b o pelik J’ﬁphp o
| 5_, I»lL/ CONE du'lll(.hk\g?r_u.
_.4 l' loo
| 85 AN: 'ig;\\ir3515193m”
1%
I i on dn{lu.;k- G comme Suik
:Lg ’ 6: 3 OWet D= 0,17
s u,lg_‘ + (44 3).2_
G- 0,435 €

omse  Co= 535%65,16€
fowm Lewlubene  cg- g4 WeosW AN Cg- 12224, 638C

Sok U‘P’ 259?, 323 FE
XE—_-. 4432 , 146 E

Le twomed &' el 4 Ueiubeve (e hbove Pldive)

3
- l Q 2= < ll
Je- U.-i 9 130227 333,

wdi: Qp= 194609 E
4o ?E"" 302,013 €

15

43



C) PQJU:LW\ZEE. d\e,v..\kq,h&bwmh
- £o - ©
© % {?-_E. AN © = [}O

Porowmthe Se Towsiow:d

o -~ Be+TVe AN: A= 0,126
2\ge. 98

?,) fourn Qekamomn fo we‘?g@mh de 'lnfm\i'd:f.on Frswdanal ¢
on LEdine La gomlp, cQ.Pch)xe’., SunvaniL

4 0065-@'
K&*: Ko +(K4_Ko)o{( ) C,om,ﬁ/ 0,4<®<-

- € Sees
K¢| ¥4 souk dounts pon lu tablicwee de Harsoner w£ov ;E‘Lov\
de ® ok doy Racendubéis deos cha ok de Iu poschlon Se n
?ouiu. . Own pLow de pon hAtupmmw (e». Su ‘wsm&mu-
“lav cow ot Bveam poun Um Lnteavally ‘Ulbgln.mr}
_ eo,(_)ﬁs--oﬁ-)
AN: - d=oWls ®=07 o\u.£ %68 L 0,243

oLy v aluwm de Kg Souk C-Q\«b;.%\-\t‘.b deams b Eabliauw suwea. "'.

Posibion dela Touie (y)] Lxamiatre des cwonge (e)

v —© |bprleklole [& [ [b
o 059 [oizl [Lo33 14313 [Lud (1312 1033 |einl [0,3
b/y 00013 (0323 Jogso5 [1oole [1,312 16391 43884 [4,231 1ol
b 5219 241 (03342 [06ke5 [1073 1423 [124e2 [LB19B[1, O
by L0363 (4135 |8 ol dB 0328 ozl [4231 [43358|2581e 317
b 0,41 0364H -0 1113 0,003/ 038 |4o12) [4,94F |23 2F b .

de> posiblons welles duw pewl souk Upudenters ¢ dvmwow,

4 f‘l. 1:5 P\‘ 95

o v olowe de Ky o pom dowls cwee pesction wllls ds, pouwliy
Souwk mnm‘@,\:b domle tablaou dels PLae qw Swik
C Oq’\{o P ?4“&% )

20



€ |-b |[2b|-b |-b [o |k |B |2 |b
% % 2 U & Z G
Py:y=o0 0,53 [oAtU 1055 NBUT (44430 1312 (1033 |oFi2l (0,39
PeouzZ\%m  |_01285 0,293 |0 kb5 |0796F [Lb4y [4,44% [1599¢6 [16e25 [4,533
Po: y=38m |-03T0 [0203€ [-0,0059 [5,263¢ 0,641 [4 1868 [48933 (235 [3,52¢)

3.4 Sow cl\Mla,M

5.2 on de sw

3) Du;PoSb{:uon d:k:z\'lma,u dbkuo»t 0y u:e‘";t.uﬁu.t Ky moseiwmewm

OVA C/

oW (,o&wq“ Po
On

LTV Y
Knl =

(b"‘E‘Q'LM K‘{

Lo calipess
i Y00 ordowness
Sown o\ux.c\\-dz waduu«ae
PR
T

3(, de ba Law o'
u,e,egumk k‘“‘”

wl

DJ-I.?.\ACQ dQ K‘d
bt douw pon:

dow J sews G\.mvwd (P C»\«M?LD Po ouwl mawe valuy d'a:

A

NM
K, =

£
n t

-\

Nt mowmbu ém.,EuQJ-s cltbouu
ow da ctMewl

m&” Y de oMe» um,t.nmunui wpontics dowmo

D Sews TAowpy
K:W 2 W ﬂhhwd w
G e g g i

L oane WA xoF ol e Pon Ly wmethe

W A B [30 v 1(\5,4\91_* -~+‘5’*\-3-\-‘5\«1

de u\x—,’tupq%

CHMSQL ok SMCLM_S% Maode de c,\-\Mjemzui,?o\&L P:,. | Youlu ?(.,, Powln Q.;
B Eouli taloayeun | A oo 0,98%Y |0,0555
TROTTOIRS 4 Toktow c_\\MSc. 0,6%5 ALX6 | S, Li5
| 2%otkdup handes (0,675 [0,819%F | u, fL5

ACL)Y ANow ch e YRTL3F  [A%6% (4353
2Nsw» chondew (4,65 AbT39 [5,29%

B(C) A cownvelL 4,15 1,5 L5 A, 56
2 tonNow 1,256 A LSl 40951
MC\ZO AT J'?, S50 |[f,4§
A2 AN A 06 |

CONVOL(D)

N

|
—— - |




LIGNE DINFLUENCE Ka POUR P3(yzo)

ul 1 4 4 & 1 3 134 convou D

55t 55

v l Mc 120
20k 30t 30t 30k )
l [ l convoL B
(I31 1L L1117 T T T T 10T rottours
- R L1 I 1 1 1 3 ] A(®)

L o S Y 4 - Y R " + [ 8 - } - i o | POL&S ropre
= % R Tz iz
- o - = [+
b P, 3oy /L . o/4 " b/t P, bjz 3b/} },5 b

o
oy




CTENE DINFLUENCE POUR Puy(y:249) Ku
E_;L 1T | [ ] | convoup

55k
l Mc 120
ok 3vk 3ol 3ot
& l l, J Convou B
% ¥ 13 N s "— TR 7S j._—stlo'\:to'bfs
e A S S S S T— 1 —3 A
P T W T S T S J__{,___{___,L__J__L—L—l—*——ul)odbpropfe
= l/ %/_ /1 . l| . % P i . ['/ a/l R
.‘.K P “bly -bj1 b, -bly P:’ bl Py b/ abll, s b




LIGNE DINFLUENCE DE Kq POUR P5(5:l{,’;3u.)
{1 T T 1T T 7] 7J convare

S5t
iok 15'.% 30k Set iszMC‘Z—O
w B
P Y l 3+ il_ & L i Ll ic-?\'??\.,)ow c

I LT I pouds propre

=

3blh p b

24



) Balend dw mowmenls Qiclwp ad (1)) o In 9_22‘0{5 ondonds \’l:,) do Jm1u fodie

. Mo o' Mowment c\whlw‘ N NRT Rowes o fonl
ot ePPod Wamchant sollictad Jmluaﬁml& du ol
sow ba, dhange twrSade
h' Mowhn "CBEQD,CL%-PD\LGG )
Kely'. CoePlitind Romrandl pou b poda

Nommenl QWQA‘ Aom i ol €3 (y=s)

Seckions Kel 0 Lis Ly |38 [uz e
= 4,000 | © 122,01 (208, [261,8 [23936] 248,9
Pt(n 4 Veoie A%13: o 55,33 |94, 6ok [118,253 [416,136 [ 125,935
Zvoues A,65 o 99 3 [\1o, 81 [212.6 (213,73 [223.¢
Tratl Atwlln‘b\. ©,615 o 4,331 (3,233 [Z,85¢ |30tk (3,039
2twlipwr (0,635 (4] 2,66l |4 566 (5 108 [6,089 [£,039
B 4 Convou 4,15 [} 19,51 [3+.605 | 61,345 | 69,132 (69,311
2comvois 1, 156 ° 53905 [ 36,298 [ 125,10 [140,039 [14o, 433
Mc 120 4,112 ° 21,189 [139,1%] (133,361 [185,515 [1%5,269
comvo. D 4,52 ) lok, 26 |13%,F3 |215,42 |23%,31 |133,3%
641 1CR+TRD o |L3%,79 [4ez, 1% [Be3,13 (534,51 [5357FL
G+, 1(PcrTa) 0 [I13,3% (299,15 [4e5, 390 kko, 145 | ko, Lo
G+ Mcl20 o 23,4 361,331 (435,363 ] 4ok, 93 |46y, (3
G+ D 0 22648 (313,93 | 435,52 (5164|167

E 24?011: tmc)\ani: d% h ?0\3&. ?3 (Lj‘;o)
| Secton K o |Lu8 |yt [3L3] Lz

G Aioo 3L (3,42 [ 21,61 ] 1o,% o
H[Q) 41 volp I’."vb:* 19,519 16,069 12, %ol | O x4 6,917
2 Vowd 4,65 [35,153[290L [L3,(2 [13,59 [1L,49

rott, A Gottown. 9,615 o, |0 36 0,265 (o Bk |8,l13
2 Mottons (0,615 [6,9¢L [0,22l [0,518 [6,36% [0,0%5
Bc Aconvor  [4,15 [13,092[10, %42 [§,590 [6,5%L 4,545
2 Convowl | 1,256 [L4,29¢|20,016 [15,93F [\, 223 [R.062

Mc o LIt 23,715 [ L, 64k [20,5%6 16,50 1243

comoL D AZ [%,%% [196F [z2143 |15,146 [, 019
6+,\(AxTe 3,03 [65,13 [LA 62 (36,55 (13,99

64+1i(bevTa) 30,93 (55,34 (39, xL [2¢,20 [92 |
6+ Mclo 10,9% [640b (W2, 1T [23,> [1443

6+ D 0,1 |62,08 |W&, 03 |26,07L | 8,079 |

D



Momenk £Qﬂo\\lbbaui dewo . poda P (4= 21Ow)

[Sedion ki | O |LU® | LILPLIB]| LIZ]|" 5"
6 09,0814 | © [120,% [26A33 [15T63 LA\ | 275,64
P‘m Avou 1365 | © |4l,3% |36,97 |BF,652 |B%,55F| 9% Uk
Zvowsr |\N139 | © | 39,6W \S3EA9[19ylel 264307 204,54
Tro’ct4&°tt°"” LUrel [ o |79 [.®83 €22 (6651 |EE¢b
2 Wottows [0,99%1 0 3,52% [ 6,o46 [2 35T | B, 06L | BioUY
B Aconvor  |1,515 | o [3hREX (&8¢ |RL,TEY|9L625 | 91933
Z convow |[1,28! o |59,57| 1 81t |12} 6el [14264 [143,269
Mcl20 1,350 | 0 |90433 (155,629 [193,6K |206,40 [206356L
cowvoi D 1 4 0 | 955F |1653G |08 (a5 |21389
Sxll(A+Te) o |21929 [38%43 [¢UWHL|S193F [505,¢)
G+ (BerTr) o | 189,643 {299,011 |4o} T4Z 6w BN |E4L Ul
6 +™Mci20 o | 20& 15736, 8ol 452,523 482, 3ek | fga3¢
&+ D O 2{6,'5:1' 5;}51‘( W&%EG Q—SQ,‘)_% lfgq-;jag

EPpodk Gonchand down b poul Fu(ye iow)

Sections K« | © | L8 | uy Y8 | L2
G S, 91V (42, X |32,045 [2U363 [lobl8l | ©
A(®) Avew 13658 1638 [1Lo45 [9,596 [t 32 [Si1RE
2Vowd 14 539 [3, %65 [26,lal [F05 (15,82 (1,239
T‘_ottalmobtoh, Luxél (1,03 [o, 287 (051D [okel [025%
Itwttow |0 135} (L 14F [0,955 [0, 3ol |o, 4Bt [o31L
Be 4c,owo'!, 1,626 [\A36L [1H318 0,390 (345 |5 AKL
2convol |1, 181 [2}06l (22,43 |1}, 153 13,169 [T, 0%
Mc 120 L35 [3L9R5 | 1A WS 22009 (193] | 13,853
Convot D -0 €0 | 20960 | 1400 | Feul
G +4,4(A4TR) 3293 [6,% | 45,03 | 2,619 [ 120k
GeAd(BesTe) 33,364 513 (W S62 (2533 (28, 2y
G* Mc 120 T B (52,40 W T2 (28,065 [13,353
G+ D 152|592y [, %6 [ L4,6% | Rk

26



Momenl Rhc,\v(wq»l dam W peddy, b5 (Y= 4, 3%w)

Sedkvond | K4 o |LI® | Loy 3%} e |[*2°
G 0,555 © |116,383[199, 38 [250,151 | 166,95 | 16645

Ml} ANol 1,25% 0 |40,99 [F0,16% [83,%3L 93,61 [92,55%8
LV owe 0198 | © [4329 8264k [le3306 (11011 |I10,30!

T O&At\.obtok 5325 | 0 [lo5-% [18,013 [12,51% [ZWwol} 23938
zbtwttows [4,825] © (19,042 [3% 66 (4o 06 (43,528 [43454

Be 4(‘.0\»\\!-5'(: 4: 6 O [39,3C [52,3L [85,965 [96,133 |96 4S5
Zeonvew (4,093 O  [50,4Lb (66,439 |108O3 121,94 11z
Mc 120 1,215 O |B54e9 [146GIE 132945 [195 211 [19¢399
Conver D 1,05 0 |91,12 [156,%29 [19549 [203,5Z [Z0%,13
G4l (AxTe) O [196159 [376 1ok |¢ 61| 436,02 |435615
6+l (Bee TR 0 [193,1% [303, 38 [tie, 9% [, 93 [ 4T, 3¢F
S+ Mcllo O | 204,193k 56 | 433, 15C |4 62,157 461,39
6+ O 0 |1o%,03][356 28 [Wistul [GA54S |4ty 635]

Eggod: Gomchowd dome Wi poude 5 (Y= 43Tw)

Secklows | K4 | © Le | Lt |3LR | L2
G 00,9555 |8, 204 [29,938 [{n65L |1o,326| o©
Q) AVow 1,356% |1, dF[11,935 [9,50% | ,L3k | 5,133
2V 0uWe ©19% (85,15 [3o,lV6[SS, 96 [ULSGI|36,22
T‘.D&"b\otca\_‘: 5,325 [3,X15 |90 IIQ‘Q LULS!l |e,92%8
2twottow |4,825 [6,33% [5156 [3.2%F | 1,656 [ 1,684
B Aconvor [4,6 [I1%,U6 [15015 (11,952 [®,165 [6,04b
2convow [4,09%¥ 13,105 [19031 [15,15% [, L4y |+, 66+
Mcl20 1,215 30,10 U5, 00F| T, 646 | 13,563 13,083
Convoir D heb (3013 [259C [19,6k [13,365 | X069
6+ W A+rTR) WL 0 [13, 156 B0,832|&5,5 17 | 35,005
64\ ((BcrTR) 2612t (54,693 [93,85L [ IS5, SH] 10 2%
G +Mcu2o FLSIT [ S6.9\ [uLiL93] 23,633 130 83
&xD 320U | 56,09 [ wo, M| 23699 3,069

2+



AL U Uw DL J Y ey

DANS
LES ENTRETOISES

[ T ol b b 8 5w v

A) fe moment gQu,W pan vl de [ow%uum, ot donne .
1 M w* o°
P S PRI My) = Z, My (i) = Zowt B s
Lo coefhiiand My, et Aei?i,ﬁ;t(?ﬁa_‘:s_&)
MM = Mo +( ~ Mo) X "& Teges Pour 9l B <1
dm = M Mg = N )
X m = ,?—(Q';dr <, ‘é/b-)

Cormme Lo comliuckion okt b c,\'\c:\n.cbf.o, ek que s chan
dowmn 1o Sewd Lonagdindinal we sowt Sinuscidals on doik
tewn compl des’ el pramion tames cu developpemerk
4w chonqes Wbl ww sene e FOURIER qu Sowk

N, —= T
Mo — %B-
Ml > DO :
Q) Cax ﬁu;e chonge Lnedure uv&_ﬂ-owmut wpadie (&Lﬂ)’-twttom )
P LP SWwmTT T
B R £1 ”l;_ﬂlq

5

My = & Jdm 4P St'mp S wnx ower x = L[2
™= ™m e L

b co» dume chenge Lnesane distosdy dos mppxi:m (Mc.w wwoLD)

P = 4P, SwTmc SuaTimd ] 13111
™Il L L c | I &

%
/-—~——al7"

ot %N B
) caw de ohmﬁe,s ConCuninewr l ‘ '
_f. i
Pn= 2P Smwmr d a4, 3
- L o b

—_—

—— ' dn,

Dows ke sers Bonafidivel 8 Jouk quala wpubban du chunges
(foun Bc) posse 3¢ = %

On ne timdna pod> comple de W chonge perwmanenl, con, e
Nengende pow de fladeion Giownuwirale.

33



{) dagne o m{.'\bm,\q o

o) <© ¢4

On pUnd om comple uwi

(‘:065“&)
A-e

M= }Ao»[}l,‘-ho)"(

0, 067

ﬁue,muff. W 3 PR buomes

de QA S de ¥ o\muu,
=435
m= 4 owki w1 Powm ©

3 e [-b |3bl4|-blz|_bly| o |[bly |blz |3blh| b
Py =0 [L10553]_613,43|-12,68 {35330 (156443533 (12063 [-6H,43 |-lo55 3
Pl y= 29| -545508(- 536 3 |-15,299|35,533 33LRI| 36333 (864,305 |-4S9 W |-163994
P 3-.t..3<3l-¢55,m 9961 (-35,36 (5213 [ 1356 103,03k (211,386 |S20,01 1oy

m: 3 uwl « 15"

2 _b |2bl]_viz-bly| o [/t | bl2 [3b4] b
Pa uy=0 22,915 L2133 39,5 (23568 [558 %1 [-3,508 [-89, 42 |- 21,133 | 23,95
R yzul9 (L dob (& 3¥ |3 nz [u3 5 [-30363 [132,43 [3le 5t |-90,45 128 09
Py y=§33 |OSLe 055 |75y 0,359 |-ALSB 52,36l [ 1US |4 26301 |40 ¥

m=5 owke v 5%

G- |- |2blk]-bl2 TBlh T o |b/h [b/z |20 b !
Py y=0 L0343 |4 865 |5540 |6U39 (33613 |-6439 [-533L | 4965 |03
Py y=218] 0022 | -90S [0935 [_qbyl [-31,253 [ 33,41 [182668|-46156 |1), 902
Ps y=L3| © 0 | -0055| O [4Bk [yby5|-53ul|2913d |15

29




Mo

6= 030
NG _b b2 ]-bly | © oy | bl |3bk] b
b/u | 3598t -283,6 |« 1288 [ 68SST (155008 (3316 |63, (IS
bl |48 {35119, 18[-23,22 [4 131,16 [ 5386k A28 T [ 313 %1634 T
Sb/b |19, 9504|6613 (-2, 2 413534 [+265 4 |+6S1,5% [-130,42
b O o o o o 0 © o
©-%8: 2,10
NG _b blelvy [ o | by | o2 3k b
| b/k | h33 L83 (80 [-A255 (4558|4633 [290 3 | 7,24
fbfy, 2,35 169 |- |36 [-6A% [+56462| 9023 |17 |
" bl [0k 305 |-0u5 [—,62 [-656 |13 |-S3un | ¢,
b 0 o o o o o © o
D-56-3¢%
N |-b ol [y [ o Toly [ofz [3bly]
| bl [—olo 123% [T [0k 18513 [ 3056 [as
| b/Z [o,03 ~0,07 1143% |-51T o9 (435,28 [-A3,3 |al6)ly
IS |00 o 231 [-S32 |66} |36, B[2%F
b o = | o © © © o | © |
L 1 B

O Waa hﬂh m d -
Yow Q&,,?Q\Ji.w

4

_tlkxt.utu QNLth Wl Ll



LTGNEDTNFLUENCE pg mzd /974

U“\x‘: * \Ou

\a:o
La:hﬁi
= P
-o nuly br  [abfy | b
A

#



CIGNEDIFLUENCE de =3

e
uonitte ¢ lo

B e R
Sufe St ey 9 oy b 3bly

g'f.a-.

Y= "R

3L



LIGNE DINFLUENCE depd m:5

T

Y

ST ., . i > ’
b 3bf -bfz -Yfe o bly bz 3 b

33



A

TLOMEWD

A eXeawandh h?

R CMN

Yo 2 W Mmomcimuwms

lovldm da paw Sovt downes pow

3 OUNLY VLOUANSY AL
A gosdc\,cm de
% Sewd thowsy ol Qe wmavol & OWNo

RLATEE 4

s & o.dl dmus
“'\&M%R“l

Mw\\uz,.':.

Aololjc*m [ wal

A

- 4 ZBL Tow -OJD C,\RMSQJS UB\ALL\AYI\,\J/.:
M = % {ow o\mgu U\\kgouu.ug:[ ugMﬁw
m=| m= 3 " m=5 _
MV [ pd] (el s |G | Mds
Futhoin |1 00tk [ 2832 130,6% | 3%,19 | B4t | 216,65 | 42,213
2 truott [149)11 | w913 158,03 | 4534 |103,33 | 2926
A(Q) Avow [THS5H g3 |1l S0t | U3, 1Y [2135
2Vvouwn 60443 44 [Z3H |[SEer| BF [10,8%
B AconvoL ({390 | 235 | S6o | ¥e |34o | 65
c 20oM60 [1935 | 235 | S6e | Fo | 1595] 5%
B Aconvor (835 [llo | Sbo | S5 |34o | So
£ [Zcomion|65115 | 220 | Boa | 3o |1825] 50
Rr 1S6,2 220 | 560 | B0 |34o | 65
ConvoL D A5 |15k | Lobfk| 6 |10 | 65
| Ace) [Trottew |  BC Be Br | Mco | convel
| AVou ; Vo0 141wt 256t | A conv , 2conv [Aconv | 2con D
'M* 2,16 [6322[0,039 [0,030 0,625 (0,678 [4,21 [592 |0213 [lo02 | B34
M- o2l {0315 [0,k 8[3 0% [0, 21k]022 Joush [oud foa 53 (3,98 [L13 |
1 (BU—
de Can ‘0& dQR,QA!O'w\bQIL Lt Octodloune
P on D.CL Sma\mﬁe Mci2o.




CALLUL VDU FLAI L LADEL

kl——— e _Q'_x.___ _\g I
.-

|

/

4s°

2,19m J
[ e —1Tom 1Bom 5 !
|

(Q,x et -dewuu\\zm\:, gof\ix&upm un:bsbue oui be b
puu:m lDth e ‘)\_

1)_1 119 (0 A 40,06 {.olluo[l%ll)xl« 1w,
ij 2‘3 5 - 0,15 LS5, 6w,

:?-; 2 - 'uf_lf~oo>~}< Ol .
sz

<oy , Lo daltle se u\bu&m oovuvw_ s poulla conlinug
S doms b S duli pRAVR po ?) tk dot,
CONdL d AL Ub Nommﬂﬁ S\M I (3
od:te»i)\u:l dhﬂ Valeuas i Wewe b\gu gue S
%“\MS otes .

¥ Calod dos ePfode ™Mok T

on claslsm o eg%zoa'o suavomd Lo Sems potkew c'inba dug
Q2 ,Lue Q.o\oum a1l comvmwp ov d qumwmhb

o X uas neum‘) suvq»t o&l./ ej"suulmxt ngup\mAM
M“vgoum a éw cmgp poucﬁ"ue&wa mn&\n/\

w WA Uh uh L. W
G R A an SRS e
%uw Lw SuavouX

4) ()Mlkﬁ—e FQA.\\QMQ)&Q - eu)\d“ (2% 4%
TTTITITT -0 = 003~s\+2_.‘:§+0-lv-7-d 061"5&\

o C’K,'- ‘l“*\ﬂ ; HOTL_- q gl \0,[&6&“1‘“(

) T
Tow = vy = 0. Se Skl wl
T
5bH




J Q

K Sm&m«ae Br

—@b\l

(3§
w

e e

[T

/ (U

-~ g —

B N e

.l.l Sw Bc.

Wekamql de di,u,uhlov\ dLDAL(llM%ﬂ. Be (let)

W= A+ et € = 0,640, ohnz,,o%zu‘
Vobel|Say e 034Il§$0(&3+0|7_ O6L\u

V= o L < A ScA'co6ly. olou V=gt
5 Simon Wiz W

V' 0‘2_4_,_11} AAlw. > 060030 = Vo

-p= 'P-— L -

r _J%-'z 2 P 8,191t |w
1 Mo= Pule_ put
T T

yosa 20w swo i d S
\’.\,Qd’ h p\m: &l Luouble “;Qt.u. t*\?lhuikubfqh Sl proveuls

v’"
U=V= ol\ﬂm?o Sw
/ S( dove Svavour Qv_t O u W Emy
al i lerswe Ay laon
_’;‘_u d= u-e T2 0,0 I Mm% Y
¢
l,___’:f_ﬁp. = '\Hh: l,ofv‘ﬁﬁet'—')}l:\,a&q
PRV ST » ,p- P - 9,936 [w
’ D."'b" ‘|L\:{'\~\

HS‘LPU-(Q.I U\‘) PQ(Q
AN ng 'Z'-I"—}-{:‘w\[h\Q.

)

rlF

Xia Sow SNM Bt U< 09Twcam. pay A'Muﬁmw
\ -olfq-w\
'.‘.- 4(06"1 ll = u"al'ﬁ- I]VZ‘VI
, j b O~ boCw P": _2,_57_ & }lq}%l"‘“ f (‘16{:)
| | b= 2f0m

(8

“uw"n ' )
T tltey)

(=
r[QS = A\TEtw [\UL |

56



v ‘{,{u LA VAAME AAARAA

Tow obbeva Q'ePPek L pbus deda mU& 3 Dol phiad s Swmdungy
\)m Ba ;:“:pp'ﬁ‘[gn. u]?v_ “' " Q ‘
¥ ’}_z* olfw\

]
POUA, BC. [ %
on Raaw b I | AT . |
d‘\M QMQM(Q_ q ! \
?N‘MQ \A«Eh \J\LC’-L ) 5° e
22 pw~ u,{,u (V1%
¥y ~ ‘\,‘l 'D Vi vV 0T
‘tf/ki | owwa b B \T—\.%L
'\)‘l-: ‘!06‘0\.. .
N /Lﬂﬂ Ovamae = B2 A, 06w
) J}y Wi “‘L‘“‘b-" 1, 00w,
R
\\\\"_- 0;15‘
Y= O \6b.
T = e~ P[B’ k- ]
AN o
S .
T‘l = %,llc[w\Q
S o Lmewy wpu) QW peu dewend w cbbu poun -
S\ML\\:&\-%Q 97{: <
Tb = 5,2%¢+ Wl
* FOW\. Q.Eb tDVNd\o ,
Come D,
' U’ O\t e
24 ok be.  Ux324)5T0:3,52w
V b*lfh'\'t
\lﬁuihhlﬂ 13,92,
— —|%|6”—‘4
Q:‘ﬁ ‘
_ YMowmenk u o= 3, l—i(wquﬂg)
E Luyy
[
Vi 3 toan Vs

Ty ‘
<y &\O\LQ\\AM di Tieeaud dowmed. Mzl -y I ulofi\}?l
Mac(Map M) My (™) xe Geadbioad dlswon,

¥



Ml s S8 < eV A — Ve S FRY I

3,?11“”1
?'-_ lO'O ! ZOB {:

9= 0,15
Mo = o bw)wl >

M..a-_ 0,6‘50‘:&[\#&
-?J&o‘l)' R o ) "
o = TUo - 3403k
(IO A AT BT e
X W
T_Q)}:O[%‘/L:. 2.6'-6’{31\\9.

’
—yf

Cowve \"lc,\bﬂ.

P=tlet  a=\wm penr appliquu qua Pl
oz 6 lwm. E\&ov;\.u JbJKL '& O\M u’ﬁ

W abosgwr A PTEEAD dowan.

0=32w § &0 M- 003 —p= B35 = qyokw
Vb ¥ln [y _ o \41, o0 A ,’5?:;6.31,

N~ L4t ulu[ ;szo‘)okﬁhth

M}U\. Ny
Qg% o q: 6&‘5&[1-&

RRRREE
k 1{‘! LLI:L To> qﬁ_%-.mﬂ&\u&

ke Powm K(0).
A{Q)= 230+ 36600 Lol 25 bua.

AR = \\ﬂlkt[f{ﬂi}[& © QMU ¢l <\ FT} 4lblog|wl
Moo= Q__Q’B, = oﬁéﬁu (ha(
Tow= q_Q_g. = € 3-1—2-47th

\ QQ(»Q \.cle Qx)e_@l.ut\.t 6&"’\&)%\;\.“:@\4 dg\\amI{wL

=y &4 0k 0= Iwm
Aol 4y L\J’_ L= B3, L=25bw.
2= wl(u,e) a,+¢

Ll = 8,16
Dﬂm%m&&l 2.510 C(lﬂ‘; Q_\[-O ?S)f%'-‘ﬂ L}l{ 2,3”; Q-1 i
Tvtewent - 135»}(;\,0!;4’ 1!;“ 1, Sl“:

At siwg 4 ol * &\clﬁ(!!ga,ua-oll;o,’)f DI =2y,aatt
EWsShn + qonde Loty s: o0k X T¥b = 1, LT14E
A 20,594 €




S S\MW-

Syskews Be berdd S=6ot Spobbt = S 4, Wk

>5s&m Be  be=4  Szeut SpzblE = = 4y
35 ewe Be S- 1ot Sgr=lot = d'= L 163
Mc o S= et = §=z 1,19%

:zf,gax)?, AL CoubdL A Sour !

M; -~ “PS\'-S""“L
Paw\ ho S\MC&AQLQQB_
TS = T e &2

QEO‘&J ' i Q)| Be | Be HaiZe| Gowy

M%CU:“M o1tk |03 (hly 3,209 3,107 kot
1065 (386 |2 | 266

T4 (lnd)| 4525 o WL

m.Sam(Lto.k‘Cow WovieowalL .
suownr Lae: %Qn.ptow e + QQA}LOuWWD\h.
o Lowide M 2o Ym!ﬁz& &LLM hw{h&w QQS(\\IQ’IA)O'QI.

ComNAN 0w . x2S,

QQ&PL&\\ ool @ Mevao = N <y 6Tk, [w

Qo ow Thow v Ke Ney 2 7\'111 10, oz,l:LaluQ
oWt G ot 4l o2 =14, 04] Ewlul

EW e W uYME
W
Ht"m 0 3¢ 1 olil <1332k ﬂ:ff“:- 0 S+ Iy alel = A £ w |,

owee L Lowmwan 0w SEAAS
Mo~ =3,k lwl MA = — (el

L-—'—

fPodr Eramdhanr T, T]‘* EARRIFAR )
2 Collad iy onmak s,

SwNomr Lz - .
& ; on ower + A My -
U he :.Aq M. 2 HphaVe
+i3—u44—4&k oz ha-ds 202 o (e L)
p?::_~30()£0-4

o Lappw ﬂr; = 13,93’

a9



& lappult  HH16[ml = Ly otou
AN SQ.D-OV\

Comwme o»\m'\' m;numu dw C/\\»O.A,%Qb QJOOLQM Ov QAWML
S W Sudd oL

2w Rowa AE :l k& = o412 |wl < I 3lew
a Um\a(\i.u A-‘;\ - ﬁr; = Tblefwl = =, ot ud

VULR,LQ&LMS' ,
1) o QA\ %V\‘? \MA}:L-M\.
o ala '\M,?mw © T wmone () S2) ravy ;%‘—i"—"“@{%@“ﬁ*@g’)}
Th= KN w.p =351} 73 >
! D (_l'HQWPD Wtﬂ owae K ':_\2"
s LTS~ 1S ylw e
C—JE"_ q‘(G YL&\U«\
Ju= w».s‘ ”m 3511 B?ﬁ Limk},[a}

KA ‘f\mw\d‘wn Wher pup & oumdu
Ot w6 Tmms

Ty 'z&l‘::.gti = Taz 26e 2 £ ¢fos afon
G - o

ouw dod wulain b, aamakuns

Aa = Ay < 1503 Qes < 150kat o LTy ul.
RN NN
on dE\)’ \m..\;\u A %h‘ ) ok &L‘Z Y42 #4)
Sel¥ '*ﬁ\i 'Y .J-n{n 1,1)’-*) CORIN

iy -~ o0\T} Q_l’ﬂ_,

boh UQ\,
‘3) C»ov\ch'uov\ devew Ju

womy {\}Lﬂ H A
é uh\m ‘fﬁ’ig%oii‘qu &“’ttjo\m&::ivugu " w P

YOERE ,
0,81 TA ::;u;) vl s el pus

wmkiou dw b
QAN WAy W2 MY powm UJ‘ Q\E\Mh\l 0\&1’ V) Ye\’ru\v\
d)\,um g

hs woae ] g, i &‘)}
A Std‘u)\« Y Mwn.lruu, W M\ajte, Q»m 2

A Sechtow Oaw Al Suaca b dr W
%QL\Q jmw \ugo’m GQQZ;\'\ o ) [,IE;Aﬁo
os‘)__k bh 3%5? Suavaml boy

‘*11 0k m, bl A4 Suivawy 9\5

2 L



2MAN LNy AL )

‘J"J[*‘ =) A‘l'.:_ L PAS Y
= 0Tk

Sy~ 41“‘5' =7 Avz W3
Deax 20\l

\\l.k A\ B AL"LJ BCM )ﬂ' #)0
W Jioamilon Wk go ¥ MMJM(L YLJOS\« Qg

¥ \ma‘,g.io&tow NI G
U5 ol Womehand™ & a1 b tlur seomsiown pas Be

T, = W, W EwWL.
* l mnde&\im&m By =1 < %),

b?
owe Bh=15 T ,tl\fﬂlsf §13%.
A N-YP=loo 1
22X Waz 15,300 © b= HTBlplox < D= TSkl
d'ow goo éq'uostw Ao CLS&AQ‘AQMQLE_
LOw Cw\ D\n'-‘-oh\lemm\\\
LKK w\? ()0\».. [ duw\}w Lnca e s \%U\I\_

A, 87? (JZ,’(TL, P(:\rm

?(-\Ut ‘- Z‘VUQMQ\LLK é*ﬂl

0c - mut&l.du cowtaw Sl Wby
© %\E*QJ YQQ\M M‘\Qu &LM-

Tow « Bre P=lot  Re=lupv)e= 3, 00w
B ¢= 3t

: ec,: (U-L’V‘)rlt N8 w
Sc @<= et O :kU-\-V‘)fl: L1l wa,

A) () ‘
Br | 41u® 5% ouw
Be T4 ‘%[\‘ OwL
bc \"51 SR Oui
¢) o Lo
RARWGS
M 2894 8L <2 S0 S hb S+ ANY ’L?\Lu
d- 'T'* nonewrne Lbams = 3 ) €= \+,Sn
nhai 91_ e . W‘:\\ﬁ ; R YA
\\kl\\ 'L\— iy
- \—(nd"_\'! %{ \(.A-:
T»éd‘m ( b}(

\ vemdie
W Lo dhmawe v VQMRT\Q&



L.V VUuUu UL un N = AL

ool oMo e 20 )
o i doh o de ol e Catiuge i g Sugouiat

(SITARVYY,) (U0
Suk W oull 3% Poulaw,

-

chonges meq,meu’ru. . ,
v etewedd + Ie‘tum_\q e’ : OIOEF 3¢ Ollxa‘:luk

Cows du Mowadio 1Sy 0l = 0, 5Eln
' _ G~ 0,6 BBE[w
- Sma\A\ﬁq Pords dep oW 5:\5-0\31.[\‘1
Combuomson © G = G¢;25= o R6TE[w"

pow Awm c;n_LM%M (Sulxlrtm} lﬁ)

&LLLILLHH"‘ y
, Le<hihiwm ‘ Hex qu_w_e, - Olllbt\u [\uQ.
g

3

Qm&‘lh%e_.

I e @~ S,
1o

D\'e. kk"‘d—" S_II-ZS---__ 3(;}'50&_
= \SH 15y 01Tb lo¥ = 0619,

T Wb 2Roey 3358
/ll.-_-,) €= 0,%8% = o =o, 439,
K~ G, S — N
Tlp~ Sg ~ Bog = %I éq'l.-.%\ua\m:)*’:q
"3 2, §
A M=) 970t mpund 1675wl
Y

Vondiokion dys cont s
Too= M = 2749 % Voo kafus T

e A
pern oaF wealigedle. (2 5%)
) oMk Uimbts ‘30‘5}% %‘Ltu-e’y_(" 2

L{--J/



L I vbL A&e La FTRLLUN IKAIINIL des FUUIKLD

Nokations vbkilisees

B: atre de {a section droike -1 wndement
_ Yy VU’ geomeluqu dela section
U distone du cofne de . .
de Lo Seckiem f:\,hgd:u SupIune ,L:\‘—%— “Lmjonde%impitwn
V' distamce du cmbe de anawi e T i momad &'iranie
de ta Seckion & U b inforutiine de o seckum dnsite
he: howliun stale de ba sedion Me :X:mui &me
h hootwan otde p&?ﬂ.\i‘-‘\&s«t&»
€ : excanbuads de Q&?sm de. Fmﬂnﬁiu:m\i Mq: moment %Muaamt
ow comlie de 2ol seckien AL e Swrchansey
F: ;?m S pmtonw o fu&m& %e&im
q_:b'. COWM admusible du békon \:‘émmm “ ?(dﬂl

M Complhstem

Th: condirawmle admimibly duw béton

2n Tuwackion
Notions 3€m‘omiu sun Lo puwwﬁdmﬁ:

€2k un teilemed mecaique qui consali & soumetie. a lovoma
un moateovouw qui ut dams wole cas o beton, & dos ofterls dexling
S vun dey conkicuaits desen Javerabk, ek pon cowdéy S e dex
Conkromids de- compumien doms 103 Jones qui Senonk ulteriemawent
Lendues . ola mokeiaw se Downe Sowsd “sodagi” quamd il ot Shonge.

T Dekevmunakion de Q,'e,nmi de prcodroim :
Lefto de potoniaimi seha detuming demowing o ce qu il wy sk pan
do> conkieimts de rackiuon dews chaque seckisn .

ow consL dine ﬁpoub\l, Lo plun soﬁxq\& ot Py (u\;:ug

. Canackennliques geomelniquer de o sedion (Pouh+dtﬂ9ﬂ)
B=231%20un T:132%3542 cm® Wz 4h650m U= 103,350

L= 203226 0a
S oub c,\nma,w povmanudes : Mg = 218 360 £ '

Flbie supenieune o< f‘iﬁ‘\)": 63,5 kafum (compussion)
Flow inferiemns T = MoV’ 43553 ajnt ( trackion)
%
43



DOuUAM SUWichages Convou D -

Moz 233.31t.m
Fibw S WPV

G'Sf: _’f‘\_‘___SD: 5?,58’9%](,“\1
Fibe (mg,uimm

T - Msv- -1|.,3\Q1[c_w1
da confnaimly de GLackion totale S:LEJLQQ %.dou mgsuuwhn oak:

Tz dg+ Te =-11559 1,8 39 =-32553 kg Joud
Sow L'adion de { Q,H(nl, ade prcowiiaine hyouﬁu Oronaulle
m g'imp‘bov\ C.Ow\‘)osdv,,
Fibw SupLeune | Vo= 5(44- g__\Z) T ackion
£
>}

Tp= (4 - é_g:) Compussloy, .
| 2

Fibw u\gmumn !
©on pund d'- 15cm
ﬁi&u&ﬁ&}'aﬁod de Puww

Jde Compumio wlibw 2'ePfot
(Ao HeaMg) S(o\t don?c: u)bq ‘?g
Te= F (41 ev’
Px & (1-ev

A ,
) 2T o ?zﬁ“vﬁ(d-—e_\_r') owec e = O-d’
< ¢t

AN: €2-933550 (foliqm ~ mdigue que Cuanbicth
bt an demow duma?ndegmzi-
F—_ '*60{ 'V'l't
Comwm 2 \n Low 3
Uimigé?ma:n?%u& P ewlw hl.b ?m\tb de‘tmbbo ,on dod a
g g codrgandy

Al phﬁuﬂx
Swptnamt e il pualoblowent AP
mona, \m ?QA‘E) o 2?‘5% 531: donc‘)\m o,wm \

o app quu de !
F: 425xL60,4% = 535 15t
'ﬁ&gombu de cablos.

Coblr Sonk dubype: FTI5 C.Cl mulliforme
To: Conliamle de mube ew Lembuon &,D,'OLL%J,V\E,

To = mi»{o.%% Ry ; 0,95 Tql —.m.{lsmsﬁusaugﬂgesuww
W seckion vEde du cable
{e nombu de cable oxt n-_F AN: N = L

(O] q‘o

Onpumd 4 cabin ype FT15

W = 933 et

Wy



¥ Rwsage o Caols. ‘ )

on fouk l&wﬁm&\:&ov\ VW quamank sun e do.ma?o\ﬁ:_. ﬁd.u. pouieL
W So i e d'o nge ady -a utclne .
Q;.LMAL;:P de Lo poum_ujfu mjolnvl Soﬁ(uﬁixﬁ,)ﬁ ow wlave loa
Cabls cufur ek & muduwe qu v s'approd de 2'appus

UL o MaWiAL |
& Looweww Lo cdae de

Ve d by proday Qu d 0
Jde Lo sectiow » @ Q'a.\om“: Ow gdu;p& QJ‘;\ %QV\.QMD-, M;m
= U Qn)oQauhQ SuaN ounls -

o zone de wlovage et dediiy pon Lo Lowguawn Lo
L (leg L

4
- de sodie des colols £ =24,45° stamdant
o e it St ot vt <t (angh staududs

B d bun R day colblia R> 3% dia wehg &
BRI TN e N o 7 Boni (b cnmily dick

3 constifuowd s Culoln )
»bme pondie ponaboleque
- W ponfie wddilig

Lo
OF : zow wdiliaw b . A NE -
OE‘.%ohn,J')ﬁM\o § yYzax : Ay l
b pmdjeckam hoﬁéox& 3 r ’
debnponil panabolipug Te lo F]_'
X abste d'um powtdeb ;_""*:I—‘*i“ o, e W e
ponlis ponaoolique (& Yorlsie) kA

Y: Som oudowmae
equalion delnpanakde @ Y= aset %t: 2ax
Poun 22 =b = Y= @b extgz,cq:a_abL
d'on = Lk [y, bu~tgd /200
Asposition dw cabls dowms Lo Seckim

Mé diome o Uebout
_ |
55,43
. o i I3Du\
:__!-_ '3 :I‘B‘;ﬁ:zl!lla 54 'L.
83,30, 13),99 i

4o



AbSm

'l

PATRLS R ATLE N

L'anpewmbly don cobly pent
poun LA SO.L%LON.

Qqu:..u o

Sonnchrluligu,

covbldage .

geomelAiques 1 Lo seciow & o

CAML’CW*:LS‘,\% Le1oul

L oL omxc Secklow d’emuanm A Cololos .
Brde = Byyk - B(d)
Sywik = Brafli v D = U= Syvak
Symk = Sybul ~Sy(4) °
Sy(e)= B)rZ
Tywsk = Tybude - Ty (#) = Ty (9= To(p+ ZTBi(4) 2"

j gt Pf\b-b’

oy & 12,9250

cable [d (om)] AL YL (em) [OL (eam) [be (m) [bp (wm)

L 1205 | 3 L3552 | 4oylst (6,315 |6,515

3 42,05 | 40 | 3152 4,00% |%,34 L,515

2 12,05 | 2405 | 11395 431kt 5,23 3,095

4 1815 | 225 MA85 4556 L9 | 4,355

Calud doy corackoin Taus guomeilquts des sections ot d
ﬂmmwamcmm\oh qu?inwﬂ S e e

Yar amsiwade S um cable 1

widean b bap
Jdelramimees B_qubmd:l

L

Towk = I\jxnj:-Ssv\cixU L= Tewt

owec: B Sedion dus cablis Pt
Sy(¥) L mowand stakique des Tous pan tappal ol fibu supthuur

. Oxaadiiate du coble equinalant  douan efion !
On de.u)w\pzSe Uq&uﬂ: dLQ‘:‘ﬂmww Fom mu%wmposm

Composamie houowole: N=Z Fesd, - composows vaala V= TF S omel

He



Sok ZL ' dwtanw du fo'wl'. A'GLF‘:Q.LCQILOW Au ceble T a la ;?L\om,
":‘,\,\_PW de La secfion
Z: dibtamc du pounk d'applicafion du cable equivalont
o dole Supeniamie
—pox bu.PuPos'LkLova on
ZN =22 Fwsdy, = Z= ZZFWsd . 5 Z cosdl
> Fosdy S cosalL

of ‘s combucds” Aw calle equivalant pon mypsﬁ. ou comiie de ?1116&’
de La sedion nefle ot - N-Z

'Y: Fu 5eaUux L‘Lm'ates

1* Fuseav Limite : c'ot dajuwsean a € intenionn duquel dod setipuver
fo hod du cable equvalawd pown quiil wy ok pas de thackum (quaﬁqusott
L car de honge) sun Q'ume ou L'cuudre “dis 2lbws wnTaiwes.
o> vallau LWwitis poun L'oxaniicde’ da cable equuvalad souk:

21-. o "_::’5 Q}.’ E.L: Q. - ﬂG*HQ

N

ek o’ souk Liu Lwids duneyow amtval definis pon:

9: = "'.L. -lj- Q = __LE
v v—‘

-?,q"m Fuseauvu lelt&: C‘U)t b thace q\.u, clblCQWIQ Dﬂ.%one_ & D,(Un’(.U.LwL

de Qaquelgn fo colle equalnd dék se Towver @fin qu W w'yduk pas

de compuMion depossont Lo coniande de Com pdsLOY odwisstbly T
w sob o cas de chargo .

Gouk Daw se Gouvamk e p dewnc g.ube,m Lomdny vl
newpomement Xp condikions UmpoSers.

do> valown Lmidts de o 2% usdow Souk:

Sz (T _4)L - Mete S (Tdl M

N v N g v /v N

Balid dep seclions eb des exceandaickes

on chvnui-tmhbcnludg ?O\M- Q&Sujfww& _L_-,‘ ?mhmhhb
Wukels senonk condignan dems b tobleow ¢ % damous .

Seclion & L
4
# . R % 5 i
n(tﬁ):%_\ot THER WS OL(,-:QJJ:%(Q.%XL)
Cables| o YW [ 2 Juwsa [ 2oad] =t
1] 2365] 3606|3568 0,922 | 329 | 42mw |
Z A6 15 14336 | 89,19] 0,86 | 85,62] 395435 |
3 223 | 3,78 [ A%\,06] 0,993| 434,00 1398338
4 | O | o0 [131%9 1 A3135] 190%0,%
S | 280 | 29048] Le5IR

L3



Z - 2 Ewode = 400,6lem

z

oS,

B(¢)- 446,8%0m

I%bu;.tg_ = 35489592,92 e’
Sybuwke = 316 L 66,3 e

Bb - 5}55‘;‘4}
e,&ﬁ - 5659, Mot
S()= 15843,3%cm’
()= 135433, 26kow'
Tymk = 232131L5466cm’
Sam{r: 260523,0%cw’
U=z604,1Pwm = vi= Aoﬁ,@rw " A
Tovak = 13392826, 1k et L= 2125 %8cw e=-588%

Tobloow downond W wsultols '\D_mp\xhﬁgc .

Sectiow [Blew) [Telcnt) |T(ow) [V(ow) | V'lem)| €0 | Zeosa |Z (em)
Liu  [363844 [43392%2,06 (215,32 | 4,33 [1oT,21 [-53,38 |2 8% | doo
LIZ  [263941 13968L563112039,88] 44,13 (108,23 9462 | & 1%6,4

oboul  [93130,55[20619243,45/249,02 | 4F15 102,55 |-28,45]4,9F |F5,6!

oy Bea9M [imesias 23 (423 [lo3,3 [5435(3,15% | 905

Shle 4 [BE6S33 [0 2eMA L2,y [1ohB | H 69 2943 16,93

et 2 [BCBABSCHI LN 85 [u2e (10353 ] 5262 [2,906 | 95,08

cobls 2 163?.5545565035ﬂalau,51 G244 (101,58 |-8632 (4,996 (128,13

Limile du 15 Fuseau

F- 445,04t (g,m.u. wvenant A un cakble &Swi&)

S eckiong

Me/N (o)

HerMa (o)

Mg (tm)| Me(t.w) N:(E)Fw« a |a |e ez
mediane| 219,36 | 23821 | Lbo 1} 60,3 412 95 [A9.21[-438L |-1ID5G | -93Hy
L/u 208, 2 | 431833 | 446,36 L6, %6 | 86,8 20,08]-52,13 [-9%,99 | -6 3
obot | o o 226,63 o 0 20, bo| -4 34 -Ly 34| 20,60
Lomd du 2t Fuseau b= l6Bhglod e sewice

. 1 1 WL et 1§
Sedions |B(od)  |N(E)  [-e=Th (el [Toeb (e il L AR
mediome (863911 [46o,1F  [u9,3k 19,2 3,16 6ot (1235 |-519 |-1e2,8F)
L/u 86291 |bhe36 [52,1% 0,09 325  [463£]86,9 3039 |-9L0p
obout [915055|U6kD | Ul O 20,6 |12 6 | o |39 \3]

L3



Fuseaux Limite et cable e.ﬂui.\rate_ni

| L
I* Fuseay Limda ] 2t Fuseau Limde i
| |
i
o
| | &
=+
Qa "
>
r ¥
v / P
o |
5 'k
-
e
o0
v L

/{

cable equ.Lanuf

L9



CALLUL des YEKIE D et LHUI ES de | ENDIUN

1) éfltn%xw Aol lewin (.ovnp\]. dup@lu(h()nutu qQur vout sefwdl_m
it 2 istonk dela mide ew tunion 2k la piode Jde swi.cg,q?,a\,
JAlen dédum Lo tawiow initials & woaliver & Lo wise em Tembion
s peifin o Mudp de Lensdion souk dibs aue:

_ Partes imptomtanews

. Pu\hs Ao Quux 1’1.0&0.\!\405:

cpulzs pax vad dlancage

. racommuMement pbantaneg du békon
— Pertws SAibherin

cpaades A cu ek dubekon

. py dise Qe luoge du békem

. pakn i & ba wlbaxaton des aduns

2) Paber Uasktankanens

2-4 Jrottement i s pafis se produment b Loy du colole pan diottewmat
dam Lo da,aw , (L puh» souk dowwees \ocml.a Q_DUMuQn SOV AT
AG}: q-c,( g+ f.Q)

P.-. P.(.+H ( QADV\-T\M.ML d&LCﬂbQﬂ,)
£ coefficant de Frotlement en Lgne drode P 0,0021a4 [m
o 3

owec

0, - min(035 Qg . 095 Tq) = I 4 g |aw
RSN Ve K I ‘fﬂdm)
g,z Laenl d2 Jiolement cabbk- gaing f,: o,\F

CGM de La LO\'\-}U.QM Q.(, :
e Cragd ponaoolique du calbly et c:\’e.m‘un,\:'ww_ Y= ax = dy - 2axdx

P,r_-SdS: S\ldx,':+d§' :S\‘“(luz'(lx owee hamgewenk de

Vaniek onw' a |
Q,; = 53 [?.n(lq.x + \’ A+ L.?.m:)") +2ax \}u (Lax)t ]
J-u Pyd:e.» PCLL ,"wﬁ.e,memhs thu. g.ﬂSt(,ki.Dh d’a\ooui: Q)CQ,QSu,H.Dh

médiane ;
Cablis| o ) [dr1d] |2lm) [Re(m)| td (m) Lim) |A<E (kg fod)
4 8 [01»8 [6A5[63F (6535 A5 [354LF | AT™ (0506
3 o |o¥h [V (235 [4,515(13,565/8G0, 9%
2 | 2, oS [52% [5,ko [3035/F, 33,65 |
A 2w o,ul3 | 4, 8F [5)0% [4355(6,945 129,53
s pente da i,'wmunmff i Lo seckion d'abouk ok la seckion d’em%u(: du teble 7 -
[Cables [T Tdwd] [ 2%(w) [Relm) [Rd(m) [Lim) bﬁ(i{q‘ldﬂ AC™
VIR S S| S NI . W S - 225
L 20% [003¢ [435 [435 | 0o [4,35 [Wu3,66 1 $ =45,
(3 1035 [eo™ [3RV AT Lo [381 et |

=Ya



oo perSy de R,w'd;emmh e o sedion d/abouk eklaseckion d’e.muo‘mte
S wadola 4

Cables AL d{1d] %(m) Le(wm) Wd(m) Lim) ATy (log o)

" 0,49 o005 0,25 ©,25 0 ©,5 20,16 AG;:’M,M
3 2.l o046 2,4 .31 o .31 1351+
2 1338 9,34 2, %349 o 3,19 %00,22

-1 podr par waul dlanvage © Al ow Wohement dela Bwhion duvenn
BTyl = 1%[&}.& *yl]%t_

= 3 E ™ L€a ' d’er = E
x‘\!ﬁ*({}u‘fw) -\ 255 Al AT = -Zg.iq

" Ba-x lelocb.}lm‘ q;a:.S\Mu. Q"o-_,qus(;,h,?\u‘. £-_oll-} @=00062

Poun um powk de Carwmalie s’ & vae datome X de Vanoage

)
x-
x{X A%ﬂ:ag&“;%[bwm

pow A g Persades sectlows Wy perfs souk wul%\éa down S tabloy suwadf:
abl| X(w) [ oppu| & 5m| o 65wm| & L/ 2

LFA ‘llhbr) ‘538;“ ‘3-14«.‘!2 iDslgG 3‘\,:}'1
3 [12,81] 16268 836.E 303, 65 —
| 2 |8y — 988 BWY (T =~
A 356 — | — [ 3333 —

AT MM 8 ol 63302 24,7
LT weg 158519904 63502) A

2-3 Racwwdpemet mstoxkane duoébon

8= 4 g_?, oy Ba= 20 iClqlot  E;=ZlaooV¥rr: 42 Lo’ bylud

(o; cOXiaiwi pobobl da bétow ou wiveom du e de o
' do cables d.c‘:n La seckon oon;id&.u'e. soud Laffek de toﬂm

acklows de %WMS .

q-/b: N 4 ﬂ_@-t -t(- Hg._g-_)

B T Is 1 5
Secklow & L[2 'z Weotle’ 4 uoait(@dh6d) | 239360y 3u 64, 1356 by
T390 13968456751 . 13963L5¢, 31
Sedcion 6 L/q Q”b*-_ Lhed6 e + Q‘!ﬂ%gw(gg;}_!) = .2___2_9’1\8'158,}@1: 63 r‘*‘b‘#"\
36591 (5192326, 1533326, 1Y

- G
d oy AT -4 Lllo 142 03 - 255 L
e = 3 QilO‘** 2,, h&,lm

on onsidet quat Tiiz Th(al,) N’.@L/q)
51 Z




5) o peaies duftams
; . 8Tp = 284 ¢y = 4023 :
54 {liage p=iay kg oud
5.0 Reboab @ 4Ty = Ba. 4 = 21l 31" Clokgla
33 Rdaxalion doy awms (T P2)
Aulo, = W ax {7—-‘* Sises . Toi-056 4y qp;

\vo @\L,;pﬂ

93000425 . G‘p!‘_olgsﬂg @é(
low 025 Ry

looo = 0025
gs:sow-_lotoo% ; Rg= 413490 kg o’

Th = To - TAT otaukana ; To= Iy 9306 agend
& Uaboouk . Tpy = 1483~ 0- 153255-255 = 3696,45 kol
Sectiow d’emwm ducabl 2 Tp; = 14934-225,94-990,1-255 = 13462, 9% bgled
Seckion d‘ew,,m bl 4 o= 14934 -368 H-63302-255= 13643, 24 g o'
Secklon médiome ¢ = W93y 105064 -8 H-155= 12 546,65 k4o
Tp 2 = 13195,93 Rglow 70,5504 = 101695 lag| et
dion T = 1319533 ouw Loute Ly seckiow

A ah =W 5.1 = 2lgly g
pebial WS
{o pul dilfose & pumdu o complh apfr L'TP 7.

Lo CAGube ATp+ A ) - AG (ﬂﬁ“ wl- ATRW \ oL ATy, 40p<Ep-0552
Aqdb££ = ¥ Wp’c-qSSQ’ 4? L

BSu A7) = 1695 = &)+ 4T < ¢’p¢-o,€6ﬂ4
THL-055 R4~ a2k 3> — /1 dlow:

ATagp= 433322 kgt

2L



3.4 detouminalion dos cadns

Jen = L2oo l(m} 9\{:: 4%0m
on Pmnd RI(:-:' 453rwm <TI0

5’% = 4- %(;%)1 Par de up‘iu,e, de ‘oekovmous,e
. Section d'about _
Te= 19,353t T=F3Cekalad Tz 23,95kq|om
Tg= Ly bekglom Z= 3% 0icm bo= 259 cm

AN f;-: 0,9-?- ‘_ﬁl;‘- Lo%G \Q%lc,ul ‘t'g?,)’: 03:73': 9,69

. 123
tqr= 013  E4ing Jushs = lo%6em
103, b
E<i3y,3om
.o Pomun’tutjo. Ml muvi
We= 025 "t = 0,156 %
"\h‘i‘%bo s (
o WL <o2% = E= f‘_?_b = 3%,35cwm
Wi b

. ; onpund E=15cm
e Seckon de,me;\,ca,e.\r\m A cable 4
Te = 54,2t L= 26 b—ﬂ-’u"‘l T= 30,96&%}&\&
Tq= 60,5 b%[us} Z=1156um bg=z 18w

AN The= 3212 kg|ow Lq27-4,639 2 Lyv= 0563

E-533em £ £20,03cm ownpund L= 20cm
— Pow:,cu»bac}g unLmL M

we = 013% = 0,4% < wy (0,27
dow k- 49,54cm  on comve t = 20em

’ﬂ: ARMATURES Qon%'(,tudl,ho.uu

(> aumakunes Souenk Lol doomalnes de conluwckion of

Ae pean, ( dapw U ITP1) o powantage minimal des cnmalive
Longebudinales & melle ‘delk oo m\ﬁ_ & La modiy du poun-
-Cnkoge de armatuns owsvesa

S U albouk ¢ Wy = 0,5WL = 0033

Secbiow mumimale dos N\.mulkwub Arwise = B&m- EEE
Bawe= 32¢130=Ulboom = Ang, = 3,24 cwm”

ew Dramee WL = 0,035 = Awmn = 1,9%
Ow puznp\ TIL Comwe ©awalung %n%&ﬁdi,mka

23



v CADRtS Ju | ALON
Sdlon UIP1, iy cadns du talon cowrenk venf Lo condi-

_tuwown swwvasatn

1 LZJ_&;, 7, C Yy WDt Seckion duﬂg(mdmsdutu%n]
L Ten £ opacement ds Cadaes
(RJewd’ @k 43D Ves St Dgee4ad. 1
= Tenw

50 743D = (2)oud
ovee D dlawdn de La G%CLL\’\.Q
C. enwboa

- ow LEWL des T2 comme cadws Ju talow.
Ten= W2cokq|ow AL =413cnd  Tzg = 3llglow

Dz 6,4em

. Seckion mediane
C=Qewm 4302493 = can 1’ ow(2)

E < Wt Gen = 4930n  owpund £= 15em
4,50 V23

ee SGCLLOV\ d(QbO\d'-
c7 43D
C724,%%61=3,9% 5 dcow c=Bum

k¢ w . Vew - 18,3 On ind t=1%em
4> 03

oL



VERKIFILAITIVUN D des LUN | KAINT LD INUKTTALL D

©n veuliurn Lo Lo» covibuaimis o‘ui, Nonk apqu).bu Ou Lows ALs tmg
(5) phoses d'excécution

PHASE 4 - couloge de La poulne , apws Aungismement suffbout du-
_beton,on mek wn bension o prawidn sewe de cables (4,3). (s opation
Seronk oty au Sob .oy comhiaintes qui se developpent cuvivean
de Lo seckion Wyntarda (Poulir Seuts ) ! potds puopu de Eﬁ. poulne o la
pucowkvomke de G puwiiue Swie de cables.

PHASE 2 : &xealion dela dale et des ewbutones coulios o :PQ.QLQ.
oo contieomiis qu apponaissent cuncowms de wafle puase cuviveon de la
Seckion delo poulie Seuke: fo poids puope dela poul , de La dolle,
ewntouves ek prtonicint delu powon Seur Jde cabls

PHASE 3 : olo dalla PQJ\ILLLP.? anlmemut a o wintowe de Lemsewbly
o.p\n'» onow otleit B dumassewent newmaine .oba seckion wrirtanle ot
Lo pouke 4 la dalle , mre e temsion Jdo Lo 2% sewe Ao Cabls. (2,4)
s Contiaim@ & pundw ew complh sonk! b poics de la mum,h:

dn ewetores . Lo pumwtxcxl\n&i dela (¥ sein de by apils -
combomwmodion dw peads dela yumwmdmﬁ Helo 2% Sean do caboles.

PHASE Lt mde ew kewsion) ploce dela supenstuuciung ( Grotkous,
gome- owps, Covma, o) o Seckion wbtowt ( Poulw +dall).

o Comaime S comida Sowk @les Laduwite pon: L poi.d.ﬁ.lgje o
SuptRucture , de ba dalk , de o poulae , Jb emtietones o
puowiom® du duue Suuws do obies @pis conbomwmalkion de
Eoulbr 5o pln.

PHRSE 5 ©  phasre Jde voilicokion em s . O proadern a la
vaititakion sow La Suahange 1o puwy delf aweuable (ouiak fa tonvec -
-0 3owr weta con)

T debovmination de Lo comioows imikioly ‘ ,
Lo mpe bw toaniow dw Ad R.U\m&r cobs o dwk de la seckion mediaw
ok wsSuwmby down Lo Lok Useu Gl dexous.

codwlon 4y " (@ | 3® (L)

‘COY\‘(\.Q:\.M‘L de mbe watmnsuvon (14324 14954 | IL9DY {1493

Pole pon LDLLOUAGUAewmenE [15H 2656 255  [155

Pl pon Tuollewends 12,55 165 [Rwe 35 (1514

—

g

Pod panwl dlaversne | © O 0 A
conome apus lamae wlewin] 1333647 133515315333 0% Lwzl.B. 32

SPS——

| eylen ]

— — —— — I WY

55



On pundie tn comple Lomme conthanmle Unikiale de callull Lxmjuuu
dex confaimdis puke apws Lo viude o tembion .
Tt = 1360%,93 kg |owt

connctawtiques de Lo poude & wi-Thowea

Tekion [Blont) [Eewt) | o) [ Nl [Viow)] €lom

Poulne +dolle| 863911 [ 17963156,31 | 2038,33] U4, 3> [103,23 [-Ok,62
Poule 42591 [ $666690,36 034,36 54,34 (1515 [-61,56

— — S PN

Phase 1. conbrambe imituale = 1360%93ka|wd
Yora de putonkraimle de chaqu cably Pz Tix333=1324d5 15k

oLa puconhaime dus coblts dipposée & Lakouk: W, = 2P 2643103l kq
e Lola L qem du des Lomt odmis .

Fible supuieure * Tp, = _‘_é_:_(A A E.l?) = - ko Stlg|on
L'l'.

Fibw ndonemne W = %1(4 . gg')-, 203,52 kg en
‘l-'l.

> conin cuules dliss O polds propu dela podae : Mg 116,396 m
Flow supemeame @ g Me. o . Tl’),QGlua,{uu,‘

T
Flow oo @ G =-Me¥ < - 40435040

T
o la P de o puwibe phase ow alowe bo pentis da temdum
S i;,bﬂ‘m
s
oo cowroml de Seawvia devumk : G‘f-ﬁ \3 pot, 93 -1 (\ss%,sa)-_\z.sas,us
d'on Q!Q,R,!fo-\}. Ja P’ID.LDV\RM da o pRwmd Seus 2 GabQ
2% 11935 49 = 252503 03 Ry

5= Tpo+ Tpg = 32,99\ epud 5 T =TpaGg = 102,11k |uad

contwimbes Claglod]

Fibres el e L
19 Seu decakly | Pouke (Mey)

FS -59,86 3346 24,8 |

FI 134,06 -1ed35 ‘3?..%;L

96



Phase 21 oa A% Sexn Jo okl Va tmcou Subn dw peafs wotastanmw
shvars o 1 AT ! ;
Lo, Gowa oot du Seavice Seo : 1281544- 1 (119%,32) < 1234305k fou
Uefpork de prucontuaimly aak 12343 05¢ 248,132 26 0185,3S5 kg

Conthaomiis [ egylow] _J

FLerS elewmantains ggguﬁm 1
’1?_"‘3%&@\;& M6y J

FS | -%6 135,36 %6 #
F1 | 4346l 15 602 LGl J

Phiace 3 @ oo wmise extounton dala 2% Sene 3o cables (1) (@)
Seckcow wputamli : Pouke + dally
ok coml, ik lall T = 13266793 2a o
Procowh ml dela 23 Sein S Cabl : 13601793¢ 21933 26481031 a
oLa 1% Som W bl o sune um pudy da 4 Ky
Lo Coviondd 1o Seavie dala 1% Semn : 7 123G305-L (1894,32): 1131061 kg o
Lo pu toniamb totaly ek ?
264T\0 31 ¢ 44061 Bxlz qszasmz\u}
CoWA oimis e,\m%mchl{u pon Q,h.‘a’mm\ﬂloimh .
Flbw sopuamme @ TWog = -54,29 b&\tm\
Fibw Wdeiewe @ Tpp = 333,08 kglow
CowCromis s e,\tam&hpm Qo pords wopu ( Pouda + Al £ el toww)
Fibe suptiene @ Tgs = L3324 awt
Fibe Wfohome @ Tprp = - 429, Akkalowd

& la Yon de wtle ?\\nbc \ Lo 2% Sene de cobliy vasubu s pu‘h epbimer
5 T

3
Lo conbloomi de semiue Qe o 2 Sena de cobly, (4) e ()
T- \%60%,93 _%(\1 5} %2) - A29%5 49 hﬁ,\m”

flok de puconkidmle defla 2 Sehe et 252503, 0304
Lo procombasonie Gl @ 252503 63+ LLFTTTLt: (30354 5 ks

5%



contutomd®e [ og| o)
 elemexkomn e?,;ufmm
Fbre s O Seius deubl Mca
FS | -504n L, 32 co,§
FT | +>2963 429,14 %o, 9

Phase |, : Nde en ploe dela Supernsiuudiune (Gotow sy wveteva.
°h HtGL—- 3 24, ‘;U:\M P C %hm )

D,u ok ds pacokramle &\:Qn V22 Seany &é.u'alu 2;&?8‘3 At kg
S SRAAR &CM'J\S\L W LUoAL abowg & AV
L, comihoum d.uSwuca do u &Fg}u@ e CITUTY MR
naﬁslw § (A39%, 32) 44310, 6)
1\

uoovdl Sem 1 22 831144‘611,
mx dsL pucovd:m»&t wu ! 455316, 94k
Conbanibs [ g lowt) |
F L elewmenkain, | efpectives |
Ubres| )y 2 sonus dacoble, | Mo |
FS -+, 45 Gl b Hie
F.I 212,15 -4193,315 13,99
Phare 5 © om upphe‘m Wy sun Aowme i tap ! or o

W"W Jdu Cowy e D a(i wL ok U, plus &X.Qmu)o&
Mg = 239 26tn Mg =23F,21Ewm
Fibr suwptmume Tg ~ “‘*“Q 4

Fibwe mfneme A Hcma‘b
dmp tablty oub Suv b u}hS AN T

53



conb il [ an)ow)
) e&ny\»\z\}; W ] Q&Qg(,ﬁuw

Fi’bn’shl;_asem,c Mokl | Meen@
F S | -&us A20,1L | 141t
FI | 314%5 -344,92 033
\JQAL}(LUL‘CLDV\S.
Eoulie b comth aiutes vaadumt dp wondikiews suvamts
Ln Comdlwdkion T LT T T'< 200y o
T = 105 kylal
O Sewte T LT T T2 16D \emlua’
q - \%,ol\z,}\cwt

B3



VEKIFILATIUN des LUNITKAINIEDS TANBENILED

INTRODUCTION

€n post ~tevaion L equilibu de Qn.\ou?.?n. de ¥ o'd: &nmh&ni b amwe
gv&z ws de ;%wnhomﬁ. wue lev, s d’ anvage soub cmnmm}o&_
Ses S Q-
A Laf uL Eiom P::;. puconﬁ,mnh on odwel unf,’ ¢ lamcdand u\:u}u
; }5‘\: PN e bello LVWLRWL wdiner de B sun 1' u.sov\iqﬂ) QOH%(MMQ
ela puw.

LIPL m 7 >0
=5 /%awt%p pee Y

Pow La. post bmbuo B= 45° ok Lequilibin do la bidle st assunte pan fos anmalios:
,pa»mu d'um ot pan 1oy armolun edheran® 3anku pont

-L'egg, Mbmpmdnzuwmﬁda»hbcobu&uti otk Gonchart
ddusk Te , & dhvage dor Cables warodud dewr compos pow Lo
Joue de pm.ou‘C\.lel

P °\"°‘Mlu' I
Pouwd [ ZF(DSd» whposo.n\tq, \noh)ao*\kuQQ
Pose V E.stdb Cowmp oSaumiL \IMQD_
! eg,{,oﬁ,' de pw.m'ﬁ,o.m\i

i -
A ew wsulle que: R G P

Ou.T . e.wml’, Gamchant dic anor sollickaliows
be QLU ANLD |

T evolnofion dos conoims
cothainde do csaillwm @ 6= Ja Wmm de U dme

O:l
b . (waoment duaadio e bu Seckion )

TS (wmowent skoli quofdum e -

~pasend bon Jo Codia do quuds
conthaml de cnailoment adwissible b s %m s

T

-‘L = i(?‘:'-“-%)(&"-\-q‘%) T%-, (j)\\bl,qmﬂ, mmqh OuL Y 0L dLL
T/ canle do %MN\E
- pour ()mq,*ul, phare de walnzalion on dok \JQALR,'\u C[UJL?
<%

60



x Coland Qs conuaimles odwisibles

1 1
en P\rwube de seawua T'=ou2 T23-= J‘ng‘ll“‘
T=-ou2Ty—= %3'02_\1%\1“\

en phare de conntuckion {g’_ 055775 = Liokglun
T =~0,557% = |4r05\u:&.|m‘

Ve_u,gi.u:uﬁows )

SECH.OV\ dra\oOui

Eekiond Bod) [ Talon®) TV Vi) [ T [ & [Zeok |Zsindd

Poulie sell 535055 |10146008,35 |5%61 (#2,59 (183625 itk | 4.3F Jo ST

P‘;’s‘fﬁf 930,55 |2061824345 (k316 (102 3b R 11302[- 141 4,93 | 0212

Phare L

me en temSion ce la prowin seie de cobole

cowomL de wwe wm tewdlon Vo= \q%atth_%\ o

c,oniinm!h wikiale dam Sraque coadle & Uabouk T =T, - 2Tt antanants
T = 149%L -0-1582,55-255 = 15086 L5 kg |oud

Cowtomlt o Sewiw: 13086 45-1 Uts-’l-%) : \aueu,mh?f

Foua dn.pu.ww'ﬁ.muﬁ oA ' F- \2.&6&-,04;‘3% (21 ?h,%l‘}h%

Nz 3 Feosell = -?,5‘39\\ 339 g

V= 3Fsud = 33833, He kg

TC-:" qel AN Tg= 13,03%
2
Ta= 13,03-23,8%= -13, 353t bo =32-$(ubly) = 32-6)12 253
T- loly(oo9,35uLd S= 6451830 z:l;, = 9304 cm
CowiamdLs e»cb.e»éul par N.
\ . / 8
Pl supeitune  T'= N (A 0) = 4359 g

Fibw wlenenn qT-= % 19) Lo,3% kg cw’
4 +53
= Tg Lo 90 + V' bg(4h5T09Y ) = Ul Chlglon
Tb- 13,05 (22 -l 66)(11ed +llybb) > = 28 kglod
' t094 LLy
Confrantt de CooMmed © o= T& AN [Bl= 185 FTohglu

bol
on veidic oiom quer (L) £ C
64

g 15, S\LS?OI



Mare 2 sedion & towsidunr  Poule seule

conuomls waLduelle 1 12 4ol ol -1 (139332) = 4433457 kgl
Foun de putowiamli pan tabole 27 F: 133,54 8,33 445124/1+o lag
N= TFoesds 22673F,116hg

V= SFsind=- 35913, 3

TQ: TPO\ADQ +—T—‘;Qu! - '\?.03 ¥ \u,IS: 32,2.3[7

T’: 39,6kl = 33,39 kel Ta= 39240l
Tz 23ptuglod  [Bl= Athgul = \2{L D

Phose 2
Jaws wlle phode La seckiow wyisbawh ot (o pouday + dalle
Prucowhoime dum cable F= W33 15x 313 108961535y
N= 2146660k by

V= 3399313

Te=>2,2%- %393 = -4,361t

S5z 164293 olaw’ Tz 06419249450 2= lz.s,q%m\ .
T'= %,08 |ew T= B52,52 (o Tq= 12,05 an
T 'zq,u “U}\o\l '=?ll‘-(’l\zpl€ .} johlag
12l = 0,54 lag|ewt
Phajre | , y ;
Souws Wil phade Lo W pokn owk i dusipens clwsl
Nz 21466604 kg
Sectien wiut . Poulhe + dalle
Te = Toou +—[;lum * 'Rebk + tovwcw
Ta= Tg-V= 44,033t
T= Bu5 b.?\u} T = U»,u‘jhﬁ\m} = 79\4_;'(:

Phoxe 5

N = «2\‘{5‘:(:,0[4\24

_‘i‘-:. ))5_?3:]1?_-}% T 1
R~ (. SW - C* w“\,o‘\'D = LI‘,O%’)

Tz lg, 33 kglod Bz 2hydlaglad D> <L
Poun La section d{e\muﬂaxuq du cable 4

Seion] b)) JTelon®) JVlow) [VIw) | T [ € [Tcons]Zsind]

Poutag  |u2521 |T89293419(551F |13 2833130 5,_15 0+b
SRR [tk [M365T Jud [n3a [2h S BEE Jorth |

= 1%.0F 41y 15+ 13- 45,23k

4

62



d» LOML QUM L amgemits Soub Gonbigmaes dams ko Takkeu Gt dlsow

(Phades | A 2 |3 ¥ 5
(A 240 399 (26 22 20

7, 31,68 (3139 [309| 28 |2} |
Pour la sediow cl’e,\mm(xux& Au oble 2

Tuy « L

Seckrons | Blewt) | ]:(,(_Lhi') View) |View) | L e | TwsA TStade
Poulie (423336 [8F6935964 | Seyll 3339 |2066,9 |-1532] 2,80F 0522

Z;m $663,2L 13510053,69L2,46 [1635Y (214228 |55 L9 ot o.szi

o conth amlin tcu-\cr_\ahb Louk wv\,bica,v\e'n.s Ao & tableaw ¢ dessows

Phades [ 4 [ 2 [3 |[u |5

I ——

(A 13652 [15,32 [ 1433 [ 134T 12,39

<L %2455 ?—‘3,05 2’4105 25:05 Ll,p‘:)_
Jo condibion L <o wk UQM,?.LD.;,

0y oo oy sonk wabses pow i b.Ue_foobt thaumcwont Lo

au.b'ﬁ,' Lou de 0> anwmoTuw sevare sun laaméthode da:
RITTER MORSH

Bpawmar doy cvmalion ¢! .

on adwmek um cuvgle > e lo» fusunes ok e panaliale & Lo fibu

moyRw de Lo pou)il,, Q/’cu\chh Tk downe? poa Lo w0iot wou

t(ﬂlb’ = ?:_Z"__ h etand o vomby do edae de section bt
Ng opew de t
- e n= g—_. = __?.___
IJZ t t tq¥
- = on dokt owon  _L ..4_;:@{:

n I

;-—f - ?[ Te owec o = (T mmmcedc_\oétonnw
ak A i ?4 f, G
A~ 4 (%} Siwoy
2 y =
E ¢ Tat #4. Z ow 8 ondw  EL
TR Ta ¥ onec ! I ke (4,05-095 _‘}%-)
bo(E—Z-%)
ubo

c3



VILKIFILATIUN ata KUFITUKL
ds fouk o adoplin dis cowlhaimis modens pow le cas di changes exciemes

M%MMU,\'PQAQASM doy ow om bébon anmd vis & v dlume -
_onamentobuon de wy c,hwuie:.?om el UTPT puscuk une megoralion
de& suhchange seule donk L wapport wk do Te %

1 Pupbwen YUxion : v dok venfin taseanle anbeton o anx acn

A1 Seaunte pen Wppold e bebon \
M¢ 'ﬁ\O\MQMk’- Al oo Pm.&b pLoyw tntc&
Me+dEMA S O0FMep HA Momenk AL ow tonver D
Meg momenk de mpne dubeton

MeB, = 0,35 boh'Tn (1ol & lldme)
(03 (bbo)ho(h-h)Th
AN Meg, = “’“’“{ 035 (b-bo) " T,
Q\,—_,Q\k._d!: V50-152 1360,
‘\D: 200m b=219%wm bo= T Tl =Loo \cml
Meg = U582 bwm Mg = Aozt wm D Megs 21F0182m

Map= MggIJ-M"BL owec

Mg = 219,36kw (Pouka 3-,:,) )
M@ = 257, 31tw Mol T MQ= 303,3196wm ek 0Neg= 1183636,

donc Mg 3hy < ©,3 Mg
L4 Seamle pon tappodt cwwe Qls

M, AgNa < | O OHen st nb< es Ml momend de Pusuialion
erh = 0, PHRA Sinow

Meg = momert do waplie o € aden et Rg:conham dewplve ganandie

Mea=o9hwile  wu=4r933-379200 4= [TUd0kglux  h= 1350w

AN Mgy = 814, 35Etm )
Hi_-; al F'OuAQAg.L\:uSuPumm T=Cp+ 2N}, owec ¢p: condncimiL dnplﬁ-
v! _ Q- 312 2 - Lon oM
Tz 34 Rglom ; Tp= 312,35 kg o

T= 37,35 hglowd
Mp= 2 x 130634569 - 24,934 Ewm
‘{93114

“(,-t A3 HQ = 3od ,31% tw eb 0, ‘5hzg:?‘l$,‘3\5tm AOV\L M‘{-llgﬂa gDﬁSHQ‘

2. Seawula’ & W usplung. pon L'effork Mamdiant .
1.4 Compuasion %b‘mﬁﬁr: T = 2% ¢ 05Ty owe ‘E:&&%
TR <
Te=Teeh370g -V = 33,20k 4l 3v36,31- 3¢ = 65,58t 5 % - @,Hb.l’,l(.wl
tgiy= 1?33 T %MD ¥ 63 =) T= 4593 0,54+ 'Zﬂﬂ\@-"lfn‘
% 21,06
2.1 usuwtamce Ao anmolbaw howoved ales
Ta-E.Teta¥ £ 4,2 Ten tar-059 £-150m To- 6550 AL !Ttaw
Ac. 2 |~ - 125,%w
. ow Q‘Iu—:. ZQQS,E\WC@ 5 L2 S
4,2 Tew = Sokoalit 7 7A€ L ey

I



ETUDE defa ZONE 4 ABOU T
Aw nwean de o 2one d ‘about s conthainiu ne se wo.:.t;ssui,,.

neaulisrewment Qw o dda dlunezone de ln',%u?.ou\uuﬂo\n o

(s 2/ hupothere de Nowey - Bernow e ). Folle 30me eat b SGge
de phenomenes complasces, ¢ u:johc_ necomonne < efPection umSortcim
newmwbou de e ‘Lo CONOANL D,Q, u_.bwtnm du \vebov \’E’Qﬂ. cl\.owc.
do seckion’ d'cumalies @ prvew

T Debenmunalion des e,,?,godl :

. cré L Z.Onc, Jaucrkwwntmv\.&lb
{ T (3) % 426! contiaims Su{PoSe’v a
(30 | 30 = — boeuten. Se lape
(4) ﬁ 533 O.,d. dlomees de Q'Q.ytuux_%z QUL
) _ = bods du prme qun.Quu, ik
as + St ;
L=w=1%0 (3) piumeo.bbo_up:o.uta)o%.{57

(4) prewme @Gl o cabo k()

44 E_Wod: de sm,?o\ce_‘; <k caloul dw gumo

<L'effok de sunfoe Ty ut dewne pen Lo foumule ekablie sdlon
Lo “heole de &uyown:

a-a’ \ . 0
Ts = [O;OH B 0,1(3%) ]F F.ﬁggflﬁg%m&> utle
on mayowr F de 100 Con Qrmuwat Lacling .
o U adbal , Lo cowinoime du calele feat Tz 4308645 by [cu”
(Jmplb Loy ‘fJQ/JD mbtantq,v\.\s{w)
F- G. 9,33 = 1401%,>kg

s Vvolaw de T5 soxk quwmﬁzﬂa\o&msmm«t

Prames | acem) [ &(em) | F(E) | T5CE)
3)  |b2,61 | 15 |we1H3 | 3,69
W) | 45 |53,33 w013 | -0,002

A4, Callwl dey Fliis

on vbElive des adme doune @ Ta = E 2yeoz 4600‘2.‘}]0&1
&

A= -1..:5_"'._‘1'.‘ . AN, Smexz 369t - A: 5,115me
-ﬁ ?Qzllbooha\u&

on adople ume gﬁnﬂtA'ouEi,r,cha, en © Ay Joumer pan |y brandhe
= \ c..w\L
QGLHJ, Qum, commune oL o\umlc QNNAGE S s pQAu'u. o pD.JuA
possible de la RQ.LQ d'abouk touk em "Q):pu,‘tq»t le» conditews

d'mm\o\u}e_.

65



On LR é%aﬁ'zmw Une P houewlale Youmer di i blandds

N
?

= b1y

J

1.2 [::Ho-d’, o\fec,o.!f(n,mut Té_ .
Javalum de ‘L’e%ﬂmt delofomenl ok evaluee approxima -

-Woemenk a de la 2ol du piswme symélique
Cxlome Judid) i . )
Te= E(1-y)k ove K- 23 Ty = 0,65p(A-y) [igl]
zas @, Loangma de Lanouge

= F - Cov&t,d.wn, nOyenn
S Alecalotewant
T ™ | contioowds mopermelo
J d'ecﬂ.g:tcvnm}:.
K oefRitwt dpwdudiwow
¥ fowe utde dicakh
;SRS
- Whwp Yo
owec o< o P
_ . St ayd onpwmd 24
Dimemsiows ® p ande 2w Comple, .
PUsme 55M€I,\,Lqu/ v 2ey 2
Plo.q\u, d’Q».U\a.%e ey T 2hedl ot

F= 440,13t
Puswmes [2a(w) 9 |8 2axa () ,P;‘SE[ Ty Te_({:jz
(3) 03 |09 (4238, % 103,65 [\, | 6,29 |
05 [°% 5 309 {
| Yo [T | [ hee [R5

TCW'M: 97,-(-374 E
Seckion d' owwmoline qu'mw.?m\t ujig?%mf
Oy dbux = Az 3@ = 565l
| oo

Ow P‘uu.d © $\2 (A‘- b;gguu\:‘
on puvok %q» cuwm alive  poun e pendag Qapm».a

os vide . b= 03 % B o = 32¢ 4302 4o cw

AE: O 5+l41bo - 42 4F el ©n pmu,g\ 6 oy
12 A= 135%aw

Aaa

66



U Voufuedion dos conlramies
QIRbPQ.\\.qulb d am sout tamloows de diaweke = Lhom
o Jdlawehe ds Lo Som doy anwm aloms - @3‘- 6 dom
La sedion nfo da o plogque d'ancwage ot

22 T (20-6,17) = k23 4bon

oo codnamle adwimtible de wmpum
W-890-5%)

[3-%'1—5-’1: b.){4 b1

a, a cﬁ.mwbbo»\b de[iup ncl{Q»
btllb-: Amenbeews de Q&Seoj:{wn dﬂw

— [
q—."_' :{-—-"rq-‘tK QMBCTK‘.{-&
h 4‘4 \)

pubwe ayasl weme wde de
?\.m!\b,’ qmp.o. plague
T I T
I
) [ ’%w 2%l
| Tig
b I = 130 | __'* & —*l
2 a, L "
1 IR R O [ T
+ L —_‘_i‘;:,
a | 51,59 |
» LU [ 9113‘5
; 1 B -+ L

Puswme LS) on pum.d @ = A, dhom
b,“: 52-(.1& -’ .
d n K:4‘6‘f ?ﬁ Q-.;-, L{{O\\,%’\(M}

bq_: D0 wm
T t s W ’UJOI:HJ 334 L
A YEATA '&hﬂ_,_ _
dnb L T—b -:{Q‘it\i a G—3r

Piswe 4) 0 a e wewe TRVTT™ que Lo pipwe (3)
Loy cowhoondis ok Um,ﬁ,bw;

6+



CALLUL des DEFUKTIATIUN O
"_:) Degomaﬁ—o“c}a ?Q.Dd.on:

da mwe en Lennvon d'une puw en%andu des dagowauons : 7
Flech, otektions d’mrpm,wwmemw... donc Ao dk,bpoédlov»
dowent e prre ag,'un que dc',counafwu Se plo Y enk S ams
mpdq’,i.u, 1778 ‘{-F‘«E’ de Lo preconfromle adulbank dams o seckons duvenes
de la paa (Lans @ qui s Les poulrts Sexont posess Sur des appuis
neopunes penmd:fa.n&. la ioen)e des ef,owalto\\& et deflacnmui a4 nppw,s)

M (Caleul des ?Qﬁd\w

1 Sowch wieaeibs
Ylache Z?"s?;ﬁm“rie_m 26_ 5qc L

384EL

AN: 9¢ - S,BM'EIW-Q, E-1l€E; = lh%oo\ﬂ,ﬁ{w: , 1= 11968, 56,5]CML'
L=25,35m 3

ge: 4, Fom

< Pl due & la pucowhrainie 1. .
“a flhde a Lo seion mediaw: fp=d | M Xclzfigri(_l:z)cik
2)El 2J)EL
Wwmenoul | Poun um diagroamme des momenls $5me.[:\i.°qmu pox 'l_,ofppo&
o Uone de P&M,a%w% gQid\t.é.QQSzctwnMe&n.he ot
L
g? - g . _‘:l.. X-Clx.
v Eljcoﬁ.q de ¥ cine. Limikee pon b dia
ot Lo momernd stoliqu o ET pd, "o i Le'mpqn. " -
%P(?\,Qmm der momewn de Pncj\mm dams c.\\q.qu seckion et Lan
‘no\ﬁqowti de wfvawce suala dm-?,on?lxwa. per wapport &L appur
de c}a_\u}w_ . On Guacona Y ci wwme ded wmowewlts de,pmw“!jw.l,&,
ou” seckions Suwomes, X0 s 22 %r : x;%
Ya conrcimi imikiale & lawine enlowaon 1 Tz 12601, 33 ka on
La conliaue om Sewe . 444l0,uht[ml
Lo pucoaiande rolmols G condidernt at ;2o Neltobl. |y (5,2t Iﬂ'tl
Lo prowhaml par coble 165321191 =

€ 42343Y,6% g
A-LQ.C}MD»M de w1 omemld dmyucovln.amﬁ

” X6 T
;'— B ) .
140,339
Xz 558w [*‘M ®k ® lt'b}‘f""’
Rt Sy D 27192 j
; . e ONOLwm_ € 4blm
Aows, des

Mxde = 4 Sp =-#3%m

[}

A wald b
A= -13504 A22393,02  § - j X A o
55:52;;&:—&!61-{.,01{»-.‘ ° (o Plidns wtven haut)

69



1) £Q§,Jhe, A onstnudtion ! f—c"— %(gpﬁ‘r(’)
AN: £z 2,3 om

l+) ¥Me A ouse Su.n.c,\/\c.v\%u. )
convor D dowk la dnm.%n. n'est pen uv\l{invmc On vElowe Lo
meme mebhode que peur -Qn,f,Qi,che de pucov\ﬁd_mhl

Lo

o‘_x_tj_-—h
x‘ = b, dwm \\‘ @ @
X¢,= 9Bl \A--\\_ 4533
¥ »

138,13
A‘: 5.}:}”*.} G.4olwm ‘_" 6,46 Lw 4
Ay - 1DUHGS

ET

da ghu\u, Eotale & me -trowes -
& Vide gff};f@;*’gc = -092um

en d’IOJL%E. f,-: ‘Q’Gth‘t?cfga_: 5 35cm
T Rotetions cl'appu'u

L' OsepUILON dec o wtalion cl/o.PPuL ot downie pon:
P z Sozg'f wdx fow wm d.i,uauxmme_ da. wom ent S\jMff-Eﬁﬂu

olow :
Engl_r_ w die upuwsede Uane Lomebe ol Lo
L, ET Cgmtiw momemld ok £'ane housonﬁhi
e wlenawnce

Covwenlion de S tgne

U']‘
b e neuwSi

)

1) Sows c)w.on.?u peawm anane’ .

Bo- 9%l - 336,@585° . o otnd
4E1L 2 x Al L FIC (54D (o
2) Sow Q,'eﬁgdz de pumw

gLH dz = Z(A\-t#z.) ) %p:-é_l(*l’f"ﬂ) ':-0,oltwd

3) sous SM()N&A}(, D

PQ; zi gLHd'k % {Dloo}'bd
E‘I ©
wbtokion totaley
& Vide LB P Box 20,004 14

&n hange @ g %G*%;Mz o‘oozul
6t



"ﬁ"l Deplawmenk a appuwe ; .
Lo de?qn(ﬂvﬂt»t ot du P'LiMche&n“mt a la wtetuon d appu oL
on whook OumbL qufan _elncuae

i) c\ep%uwext S Lawotadiew d'a.ppui:
bgtp‘ﬁg AN . Bp= 22w

2 dgplu(,e_w\ul du ou ok
Be=-Ec b AN A= -3\a% 25,85 = -3 mm
=

)] cltaplcxmwmk Sn cuLg,Qn

on c,oui,&iuu‘, Lo iQno.;%e chuﬁvme.mhme \M‘le\w_ sow L confhamie
de ompwhion S Yoeton T, on pumdia on compl Lo v adoun w am
ol 1o cowtiowmde de comppum lo 9ibwe i foiame o o
<l ok ol de Yoppus Ty on pundia pom Thet T, Lo moyenne
odn d'ume ponk ot aunts on Sew i ok dlania poat . cowande
& la vwade ew Comluon s Ty, = ThaTh [h.ch'{uf)
%

A= -L Tm

Z T

(4 [

G/A Lb,qu.PF\'kl (l-,; w.xmlmu.

_
o lo. wabe onkomon| 58,45 200,49 |
comamimpone | 5345 | 159FY |
o= Ths T3 [ig o] 109,035

AQ, - - ’lOltD} »Mwg

L) dev‘lﬁm.wc»i Ao ousie VoK uows do tewperalume
Ow PUAGAD bmd VORIu Whadewne ! -+ L&

Dep‘.ocp,mmk wancom ol '.Am;.%(bwbﬁﬁqu-bg: - Ly, 25 ™y
Deplacewent il Awiua =458 mm

=0



TOINT de CHAUSSEE

Role des }o'u\tb de chaunsée . ‘

oo tound Sont 1000es poun eupuann La conlinudd de sunface de dor -
_Q.n,ét‘.on ewie dewsc eements d'um cunage en Jdupik de Louns deplace -
_Yl'_lehb: ’\.O‘anps div a P,'e,g,gd'. aos econls de £tmpmm,m TIPS
ek aane wotalions

chowe du &O-Unh . Dlapws (o colland dox degomahou o' Q'
Dwmone = - 14,25 mm
_ IA\M.(M = -2,53.W\M
on mek le &ow& omc‘uune,\d, Qe app (_Lu%)
d'ow on o : Amane = 3,14 (14,25) = L34 mwm

on chold des youns types : W.50
Lo canackemoliqus de @b Jomb sont by suamte

A [ & |c | o ] — -
4444;:;2sz5th ‘wsta_t 55+ 4l E)s AL < Boww, |
o __?_ *2_ VA A 7 ]

3tiges auwml
i |

Fondtionniwesk dnol

+4



Elubt DUES EWITKL 1UIdL D L ADVUI

4 INTRODUCTION

oL e_n\'nc,toube, d ook vt ume poula wcton quun.

aonk lapw >t chowie supwwe o cﬂ@ de& Ouue,
e cnﬂu. de

Jmt Qﬂ.\hcm,m %‘\:(ﬂh de_ ?o
sonle Suminuee ok dw.'ﬂ:&oh
odap enlaelowes Seavemt e omom s pouans Mes se wolented,

. Lowston Comme Ume ?oum. covdinut dout hA app\ub Sout
SO VUM

I DISPOSITION DESVERINS

s vamns Seront dus(oSu dgm Ro,uhtom. do mowdn B s ‘m.
wk s q omu Ala W POy AQA Lm Q?ju

'ﬁo_ Lov\So ‘Lr_ﬁu.w de_ Rloulutoe dov

S oulavewmenk meo. Rien .

on AWOWBLY Lt Veruws A bype ENELPAC de d«mge adwon vhl :
Aoot Suposes Lomwa S{Sjﬁ

A r 1 A
! I‘_ 'i" i ,l —
4I035‘& Lil%wm Li19wm L Bwa 1‘635\“

I CALCUL DES EFFORTS DANS LENTRETOISE

L ot ove ot So@xtdtu, d'ome m): pen Sou deb p"m
A'owla ok pon Q». o 4 mdb Su

o i e S R

LQ»&:’U&S PQUU W ges
schewma Statique P e
o e | 1P
P D D D 0 R R MR MG
5 5 z 3 —9
e Y e s,

Seckion Jiode de L adrtone

12



A POL.A.S P‘LOP'LD. c!te Q"euhto'tlse . 2‘51 0‘5& 0,%2 = 0@‘5& [\\Ap.lq

X P- _[:3_1_2- ovee & Pol&b totol A Tablun
5 o L'eutat owe

AN G- 13,081t

P- 2,359k
on de}(.uu\.\\e_ qu;o_ mﬁa ™, &T) pon qustoQuiLovx
Ja L'e quakion 7 W\o\Me g o.‘)g D\xee OAL S

Stcdtkc\ GL dw\m
LMt *Z%EE*Q)&"'S‘ Min Liwr =~ 6( Wil s otis Bl

A

@\lﬁ,smwme Se U Q¥Qm& U\_o\»g\»\mxt

t it L\'\\“'t ,‘k”l”lﬂ

&[‘\\ WLJr'ﬂ K{\
D e

M%M‘MMQ An ﬂow\e_ut ,QQOM
(5, U bw

ISAlI=N

Slt‘“
|t | st

W Fowalloge de Uediekpie
A} cawaluus Mw%\md&,\«g&n

5 0. M= 65, 2T1tw
RO Gl erbglot (tvod iwadion)

Qo= 1SH AN/\LM&S’SJ\Q =1 b

i 03&51 33 62
» , A M = Om
Gmf._'_ _T ﬂﬁ L
3lom Owguwa Az HT25=343bom
e Q - w = S\ S
a bl %‘haﬁf <IThbges

S eckion o WoNw
M =13 Slhwm }L:oowl—gk"gq'ﬂ] 2 Az 37 '
J owma A~ Tkl 1o, Ho,
Q'\; 615-34(“ = A=

¥



G- Himalwar Womovunales

_ EA T - c

VaF = t Ne
Lowme Q.lo& m\%:ﬁml: So\& FQAVQ\A&LL\)&W len D.L%N w'o\javme
alow:

gu_- q- ‘?_«_‘z ek S%uyuw b Ya Eouht}e .98&_{-7

RAR 1‘3\« - BUAeyld SR quﬂ:(ﬂ?}w
\D% 3‘21& l£7-30

S)u}- o\mhé ©n pum S Ea&"
A Bﬁt:\o\x \o . akgu... QV\?’Q_\AAM_ ’Z-T\OC\‘\ S\L‘u})

1 Té+ 7-5 ‘\‘ZOQ 7 Cone uy

.Q);P\anmf v adus.

EometeSar Ay £ ¢ lhodom
oS

- 132 0u Owgumd t=15cwm
’E \JUA?(LU&CQM.
p (JQV\CL&:!;OH de iau @u%xhl;

P() ﬁf\\M“‘Ogg&leﬂ = SL(,[C\MI
Gth
&Lup?w F\-QPPXHZGL\M SL{’C.M
o Erow e Reaaui = 30%%%7 B\

r adhWpenma vl.g 1 N Y= Somwe de, gkAxwa\:b

Td- 2 *‘?%l . 34 oawoX v Ceuduenr
N T G
<d = Q.kpdh‘zl‘b e $x RS20 6 h}]

dowc Xd < Yd

¥ V LDiakiow dy, a Wyo
VY Ao 7 L& ﬂ_

ax \JQN«% b
a w 0 M= “h?a&n— 6\6':& 20,5
v Ty PNt £ J.QbS 7& deveilan

wppw (g 0)
- 312,5

| 2cdwsTI0 | 2cedw O

373 =t
entione o Uappul



- . ¥ c -

T Calud dﬂbc,\-\m\%zb sollicitamt L‘ehbem%c&mmow

4.4 C,\'\,QI\%UUQ)\L:(AQ!A
Lo tablin dn out'u:_ ose s.uJLLCuQ.QmQLS
lii%ﬁgi \«'a)m\,qun euled eh Mqun pdle sovtm%u ™
e Sow ﬁasmc\m%a Be - Cale

Ut e e et e Lk
'L4'$ L % | 5 J’t‘g L W5 Jr
=4 yodul Yy rotéd
3 &[ ‘j;l y Ye
‘ ! id '5“0593 Y52 0‘75') Yo 0,36)
1595
A e +  Roz Zfy,
) A)
-ple Lut U* 1k whk 24k e AN Ro= 33,19+
= N T SR )
§,= 4 Y,z 024!
Y - 0383 g s
o e S P Ys Y24 325
‘ r ‘ b=0,654 =0,59%
©  1585m= Sl 15,95m @ Jo=0, 5=
Ri=sfy,
A.N
. © R, 8554k
éememe, amanedd of i sw o

OuA
9 Ao Em,\i o Ao oo \ el Lobe fa. &
S@‘&fag: a aj£ \ dowms ALY

— —chonat ok Swdumys (&)
QPPUJ.D [_7“5) A’[U EoU»w BC MLILD 1Lon\)‘t)LD Qetyme
R (8 | (& [&) [w) |&) | Vet

Cufoe 26,15 [10633 6,519 (3318 [US 46k (153,655 (15, 1%
Pile W3 es 13,958 95,50 1613 [1969L [30,26

©n o d&el\w,\r\é Lo Serswe veatiaal peal 0016

*LQ/B %%%9%3%%% VU\I(CAh L\‘L\x)ﬁ.%w«tuh\ EU-_O[O‘} E&:'D!"

1.2 c\\w \muwc&w

.\Je.‘k-.-!uz,.tsw Yiriisihadmandk dn Fttnne
a Lone o {«j. o fknmu }Edhu:h:}l‘od':sz, Sui to&:‘b

>



- Lo Sunjace #mPPéL oL awment Lune metbu r‘_c?ut vValu Ja T oeb
-puse u%alﬂ, a L5Oh-3[m1(¢le£imig doms b chapdae TIT ¢ PC AET I4o,

Qaaion I
J.‘;,‘?_EO'J; \v'?oﬂl,bov\tcx_?, d.l&m\!eut H\!: PLf’\ Qnjec ‘r\\nanlml. d)-L’tQ.bLuL
LP'_POIM d»\pcmt
AN . H- 3342t

= F‘Uumc\%ﬂ. . olay (,\1'1!\-%!‘5 ds chaumee K(9) & Be souk susaptibls de
developper’ des wactions de E’W .ola Multhﬁ de >
2 goxfo paul e supposér cadar san Uowe Qon%:dhdlmp.c.
b de frinap donorpé F- _A q
EPlo e ev e pan A(Q) . 2 x
H fusnage e ( A7 o035
owee  Ju=L.ls (Sunfawch )
AN: Az443412  Ja130,35wm  Fz 10,55t

ch. od} dc mmuap, de»vh; év, o B
Ungu& C,Ogm‘uov\ ent surppgzi g_'fﬂ,\,m CJ: de_v&oppe wue ;?,ouz de fuinage

&%G-Ll a Sow PO\\.d} ¢

. Sewwme: Hs-gy.6 cwec £y oefPiount d'accelnakion houzentale
du Sewwa
AN G=16,32>%x460,5:268,0ut
Eu= oL Ho- 263, 4ot

. Vaniakow Lineame du Taklon : .
(e sonk de» deformakions diww m@hw,&muh@& ok ause varuatiows
do temparalme . (> deboumakiow &ggcﬁ,\t des appius de ' ow ek
devdlopped @ W nveow o effols houzewlaume c,ov\ibdu.::@f

. Relolk @ om odmd Qua. 6o % c\l,’?Q:\:m;L se P\Dd}.ma.t ow ok e wade -
_ow place de poutans puf obuquin .

é_g:r = —(1loo-6o ,E.r) = -0 o Tr = A= -0L0.Erslp
Lp Aoo
’ AN Ar - _4,92cm
- Floge © Epp3e=3Tm
€y
owec t T : Cowhaut au niveow de la fibu moyewne
By + module Je dfoumakion lofe du beton

- -(100-60) €p Lp AN @ £pl= 2x549
DQE 100 u P t Iy lo*

Ap.g = =3} 1tem
_TQ_MP’U\-O-M‘, AQE:'}. Tt .Lp EN: extimer B &DIE%O
i . o AN . Ah: ty,Jem
Vormakions lneomes tétk,\-b:

_ QQH.OY\%D.W\Q»& © Alwmay = 4, T\ow
_ "LL't'lm{-'Memut‘. Al wom = 13, 9%

=6



1 L LA v d MAMV T dhis? &-y"iww A wp?w

_ Leackions d'appws
« Sow changes primanenis 216,15 - 143 23t
=)

x Sow QAsmdm»uia D A5365%. 30,33t
=)

Leation moncimalt sun chagqus appw . Rmaee = F5,36t
Luackion mivimall su c)/uu\m appi t Rwiw = 43,23t
. PtPPoMLQb cl'qppu'm
Am Uabows Loeo-500.069%.(11.9)

pi\s Veni,g,LmILou dor cowamtes noumales.
on dok \lealg'm. qua Vwosc 4._%; T = 45@%[&1'
T © Covnoam de COW pPUWHUM admimi ol de U dartomes

q, - R‘ngg AN =50
T Ak =4 Tonae = 36,9304 ot
Qmm‘-qalg%

Comme Tw= 150 hﬁ\w{‘

QQ.D'Lh ’\T'M < q—_‘::

9%



VL oaniL L riwviy aedb hiravsLiLo d Arruvi o
X Veni.g.bmllon on O oillowmenk

A4 Souws vanialion Lineain :
con dukion a \}uj.,ﬁ,i.u. Y’Hu: 6:{:3'6'4 <056 tﬂ‘lf‘ £05

bors VY r T

9 T’L / .10 & Tr
[ wa.'.or-&“ ez frhes frlu ths Tubic] L
S - : SN LB L
Tr 20,9 1203 {209 0,9 | 2,9 w0 | W9

b —

tqy 03> 911 0,10 |©,00 (0 44 lo,u 0,%
1

A2 Sow vamnokion line aune ck_?"uwnaﬁa&
Condiklow @.ve,\;gm G.Jc%rﬁ. Heir <& 016
N ab

oW 2neole! -t-‘jT.af_*igr_ < 0, F
n6ab

[ Jouleo|Pde 1] Pde 2 [ode » [Py [Pl s [0l £

tﬂg}n 0,35 {011 |01 000 (011 (0Ll 933 Qg@ndl,bwn%t

Norfie |
P35 (3% (WM | W28 |LuL [y, |y, 26
u ‘ |
%%h 004 00l 00l 0oL |002 |00l |0,04L

)] 0 3% o‘},i,‘-lo,n, 0,00 | 01> 0,14 (0331

43 sow vaneion Lineoin + chuyz L+ SAnme

C,Dndlkucm a \}Uu.,g,@& G't‘jT\ *5_‘_’! Ny Hﬁ é 4‘?’6
Nabv 2nabdo
OW evow: E£g¥, + Hir &+ s S 45
26wak Lensv

=9

| , _ ona.tgreos
Lt (6,99 Iq,é‘l yLy [o04 | ,53 4,61 699 | pou Eou's o appun



codae o] Pl A]Pde 2 [P 3 [Py [Pdes Juutusg

ta%,0) |03 ot |04 |0,00 [O11 |0,12 |© 3%
{ L ( L | L { N

3 \.0. C.Ohdg,kbo\q

ent \:mglia.

|
9oL |0,04 904 |00l 0l Op0l Oo0

Her @)
16ab%n

Ho )
2enob 09k | 0,09 J«)LDS 0,09 010 |00 |0,19

W o s, | 051 |02 |04 |02z [0,2% |05k

Ll Sow dnanges vedicls + honge hougentds wobakiow b appwt
condition ELVU:LQCQL : Z:‘Cu + on bl £ 56
owee Bz 4,5 Tmax (oo da dnaillomed dun Llachunge-

P SRVDSSUENTY
T = 36, 93 gl
—ab s ez A mwm = p= 101
22((1-\-\0) € epoinstur de "l obt o mear
On G.Q\NL'.
zN = 5!\19‘1_-%_[0'-}
‘6\.\1 Gkﬂr‘l ¥ ﬂ.g-_ﬁ. y Hs
2nob  2nab,
Td= L o Yride. € oo Lotakion Sua owse
e* ™ Q,MVMQ&LQM de Uapp-

= o,:u.lﬂ.‘d{ LLPP\M. ejt Que
defouds d! ux fontion
do= A ud.

p——

{00
o1 Lotakion dlcqpul.
o vaimj@u%f
A+= 00031
\-nT, nowbhu la R.uuM Ay -
—towmme poa appsan)
A'appwi.
m=A49
C=~AAwmwm 2 “ld = 9 04 \uﬂcﬂ"

49



caliof et [Pde 2 [ Pled JPday [rdes Joudue
Q,QLO\\C%L*:LSM
TN | 5,49 549 [543 [549 [5,49 |59 (5,49 u:tvmk,m.,,

PM 56 1% (2 [ 4 |22 (33 |50

Lo dok |90k | 9ol 3oL |90k | 9sk | 9ok
Z (19,9 [ 1463 [1653 155 16,33 | 13,93 1%93

1.5 Comdition davon qlissement
condikion o \JuLQ'ui: H< PN
©wec . coeffiaud de Prttemend Rt
N qﬂlod: nelwmall puvenand du

ool
P-oAde b o15-06412 N= 43,23&
man
H< ﬂ;,\ [ AP+ Hsy \"ut] ;?,.N = 13,93k

odnoltde 1 Jrlo e [rle s Plew vl oo
2! 5 |0 lo lo 1o | lo g -laqwnd;l;.:gx,

_ qu;.‘k_;_\m
Hhe [ U5 334 | W [ w8 [uby [ud (G2
S 3859 363%5 | 2633 | 33,4 | 353 |45 (33,
Mol [9%05 LG [ 213G (068 [ 2063 | 4,0 | 23,45

% 1534 3,13 | et |42t & bY [ 803 [#57

1. 6. Condibiog e now SD\LQQMQMUJT

4 YR - = L}__@L T
SRRVIIWUTIE o(t- .J_:Hoﬁ T

G
Anvs =0l 331 Jacondibion
wb Sdofol
Co\\&»\b‘ww', GZ,Q):, m’ppu-m ’Ll?’w.\-‘\*ﬂ.\i D_!o QQ‘QO'JZ dluﬁ“d‘} .

A0s souwk confronl®s dp Mol du s appuwe
"Lo,po»\{\ Aome &l Seconde do U owvlnge .

20



KLFARN T T TIVUN @eS LFFURNT O HUKIZWVIN 1 HUA
sur

L'INFRASTRUCTURE
T Caled de uqeddin

Lawporlilion de effoils sm,gdxﬁ, om assin ot noe shudue a
o \DO‘JLQ\A.IL .«),'o.,ﬁgol.\: ho‘u.iooktul). s'mppo.i.qumd: sualo tablw suppos
ifiwament Gocde sean wparle eidae W clomeds & appuin (culiis, Lﬁu
ew Qonci‘uo\n de QQJM’\L%(.A.L J Qn.bc‘ueﬂ,qu sonb cab e A ponlia cf%
comstoully dewmot Su awmolissement des dlomends condlifuand
@ a puw

Own dni),uu,

Epan:  O(H=1) :da dePorwmalion d 'om flomend pow
pew ( " hm?% letutc\:u At;?eﬁittomp X:’ﬁi\ﬁ'
k- H(J—:’\) '.jl,a ?mﬁm mﬁcﬁ»&ﬁt VwL oot
. ‘&.%Ldﬁo' d'ome stk & ?MWMQSJ&M% stpcfom’cm.&a S wMortk §¢
Qb'-? h = __4___,

=z S,
cowmde la degoLuoilp“ de Q,u_‘)&) ow de U walg POUA LM ég.emt \f\olls(mm
S= 8,482+,

(S 4 d OL\\AD.&-;WV\ dquIQQn.bltbmm
S'L‘- d

wwaliow db P, 308, 0w uinds deads
Sy deformalion di b Pomchakion

s e
(eﬁlad‘ Mﬁﬁo\f& u«if;g'm)

—

ow

own

Schewa sk QIE,Q\AQ

T

LV 5 R W A

CTA!T’. 1 P':EE‘ 1 Pﬁb‘z

14 da¥0LM oliew de 0'odlontomern
$y= It

owec Tr = haubeun dg Lelartowme
n 6h G+ Moduly \

o Aroiluwenl de ¢ embonti
A Crmf,u.a. j N tnowbu d‘qpuhﬂa d’&p}?\ﬁa
AN: 6= lolag|ew
A- ho#in:iloooc_hl'

N: Nowmbu digfp()lu:l.‘o d‘u\ \A:\,, )
Tr= 20, Bom i

24



u,p‘mmubbcfxa.ppm 1} Uallom)

’

culae 5 \D
Pl 10 5

’{ -?. Da,?Omeﬁ,;h Clu Cﬁ}@.ﬁio’c %:f &n.!:\t dos i \w._t
VQ Ou %o and WL o
ool obreclie e b daforotion duls oL uhwolly

da Jdeformalion d'um Pk da lo pde ok

d. .- k':, H=4
P TEr \°‘

T-np D= 2wm
el E-2lley a0
Ples] T (wl) Eth‘!’l‘ﬁ—l h |3EID h(m) Q‘\q’f‘m) tm (SL?
A (033539 | 35083165 3 [25068%54| 25 15615 |61
2 # /7 i 1 2L 1331k 55
3 V7 Y V% i 23,1 V2633163 4,9 ﬂ
L # /i /" 1 L5 | 139068 | 45
5 7 /1 /" 7 L5 4433 35 | 3,9

/{.5 Dei’,olmal_i,oh de QA Eon dni:ubn
O‘e_?(OLW\O.LLOY\ dc;g.u ;g,onchiwn Sur ME,JQ o ponec

H'."

WP, (Sg(\‘\ \)-w*Q\n
@ w d;\phﬁ.::u:;tmﬁE dupan "
@ du & lo wotatow d
g e Dowdakion. e d(:ﬂ:::u L alty

wotation defmin_nt cmx&wohgm
de Qt,?ond&hm Sua pU 2¢ b aprc olo
Lo Wwadtion du el ou lis puue sout

plowle
(‘_nclt. loewent ok (nm,w{?d?uov\ t‘\\o»x ™ TL chD.ASt Jun et dy
Qo L\Uomtm FIVRUINY %QO«LA& db;—rq;ﬁu de HENRIC“ WERNER
Aowns Q O\ul wihile  BE Tow UND STRRLBEToN.
(vs de O‘Lm wh Q@ &E .de P\m sowk dbv\v\m pon.

» & Y ¥ ’
E T xf—i” ML Y _}PI et ETep- YO $3¥1+¥<e"';f’1

82



wuec T b LLOU omchaml tw WL do pulL @n
Lwbdoe H=A1 Pous Ut 20\\&.&10“ S
C.\'\-Lqm P\.UL ‘D’-: _i [mfo\-\u‘)

n

M wmomank Sldhmad on Gl de pus ewaendas Q.d.cl\m\ﬁﬂ.
‘nou,bout&h H:‘i ?fl:w!: .-E\u;\ur pu 12: al P
H = ‘t.\u\
M pomamede dependad™ du wode dawackion dusel ¢ G
ok doy comdensliqus du pae A= 4L Q»ov\fjumuol u
O A Su pos.
of =\ | 4ET E:wmodule de &\o_ch\diow owmslaslonne Au et
Qo T wmomen d'Tvadia ¢

A p
e modult de Vatnaditow du 8ol AEQIQOM{JLM
b dlme du pui

%udm. poa,uc)m.m%e

UL W PULWC ©n @ pout

olys coeficands }.«mh’; 14,,-?'} X.Q\T'» l(@*\” Soul downens por
hp‘t_q do WERVER ow fouckion % wela &, dQQJ.\Q\BWﬁlqu
du pwn, du wmodude de cow du Sal'0 Qe qua da Ui Porme
Je vowatim de @ wodudy Qj%wdnpm,etmphduma e
A'appur di ped du pi ( Ubwe ou DU\ILU.LU_)
.51 &ppuu.‘ltioh

‘Z}D.S welly d&QA v\dm&: v s : VA Quda% (=6 p 1
A o mt?‘e%ut&mfdmm(fﬁ&) PRI

cob d'ome Pondabion su 2 Pilos do paue
H= 1 )

Lﬁ modul diwickion du sel b oalim
[ b-—‘. O = Gooot{M"’

::L
_ |

JU

oda vamaXion dola wwackion du sol exk puse ewln il A omsel
A mq\AMmcCV%'CL‘Ou Lineame OGu(e) = Q. X ) @l @' um sof
pm?)x\?Q»t LM WackCow WQSQ“\L[UW{,\M ‘g\fmbcﬁqw)

o2 pred Lt suyppote WY ‘

g’
ne Ll
D; P

N

Le I'l

33



PLULLL QAL Pt A 2
E- 3543516,5E|m
b=z 42m
T = 0,10)39%6 M
Cu = Gooo k|

o=\ [wEr L 33
Cu.o
d'eu /\—_O_ZL:} A= 46 - 4,25

2,36

dos tables de WERNER downenk apus ulipe laliow

LwhH’ =428 Koo -4 XoP'= 423 YXgM'- 4,55
d" E I‘.Q: I(QH', _9_’ + X.QP',_;):O (cmul}-_»)
OQJO'U)Z M’—:——I_-_':LP,. v _E‘ P-4 = M’:-i;_?;?-;ixd: -052

LoH’ A S 155 €

fowm la Eowdek'wn (R=o)

" EBElw = -4 (052 £ 4334 = -65
©, 03 ‘ 5 G;o,el?

Wz ~6,5=_-43lc’m
=

T
. Jb p= _»{,qﬁlag\m (C.CM L?:-_c:)
Ow pwadas do wmewe poun todn by Pondaliows

J:,c T 4,}3lﬂ_5“‘1
era«ﬂtwn dan e',mmfo hmi,zaov&q»m_ Qunac Piquek ouee culeas

mé? os hoxl.zoov\im o.ca,wsm}: sun la supmmm serowt

CuombL pour c,\\cx.qua appu 8 Wi evies) um ?oumﬁ%‘.
H{, c’/o = ...K._"_
Z K
et Q’egfott SuA c,\ncxolua a.ppult,:
Ho= H.KC

—
.

Z ke

Rl



albsime |elastomen Pe ulis |Fondation} S0 ¢ [igudite KX [Hif |Fusinage [Seiom]

~ C(w) 165 |y [1°w] | | S=I01°Im Ko loom )" |¢)
(Mlll.l 0 10 © AF9 | WA o3y | © [Ik5 435 |538)
Pe 4 25,15 5 6il 1,39 (12,98 [o0%6 [436[123]33, 3\
L2l B25 5 5,5 i 12,38 [0,034 (398133 [, 14 [56¥
Ples’ 33,35 I L, 01,63 0035 |66k 3] 4,20 P33
h&m loy, 2 i L5 v |28 B0l 19,1 I iy 3342
Ple5 130,05 i 39 i lo6d (0093 fized15% 431 hZ13
mH 160,55 lo 0 v 38 ot 13,48(14,2 (4,26 381
l - 053] K35 loo | 30 iu.i:’,t,

TL Ef)ok hotnowkal engendai pon ba vomuadion lineans darTublu

Loy Aapp.acevnu& A tadblin seronk Lom'ﬁﬁ.’a a ?inh. du e de
Jeplacamerk , @ dawin et dL,Q.wu. commwe etand Q.a.poslh‘,on A
+ ool qw, ne SubotE owcum d-c.PD.AuLW\Oi

Cowdae, do deplacemet X = Zkixe
2K Xo

O O R L

AN’ Xoz= LA 55- %o]\am
0,59\
o\chucn.muJo Sonk downds pPowL .

UQ—L = A?.mwx . X owec Almane @ Ae Q.mm.me_vd-
L - moncimol Al an Pluoqe,
‘te.w\(QJLQnN. '3 » ul .
L: poded dus ponk

¢y vomakion Linedme engenda sw Uappuc wa eff ok
\nouﬂao»d:o&, :
HyL = n E,Q‘g L O

G.a.b, Tr  conactenotiques dappanals &appuc

&H



| Almase 2, | L [2G/L | Otmue. 2| n |Gak | Tr | noL
Cemd | cwm)| (w) L (£) |tew| (E)
s 80,11 05 | 6,99 [5 | Ww [ |45
P'M 3 B (o35 |kl [0 ] Lo [ Ul
Ple2 E R E [ob | 2,25 o] ¢ [« [u3n
—— e
Ple3 o ‘% 0| 5 (000! ! 0,04 1o | 1 “ 10,09
Pevl0 8 [t (o1 (2,98 |10 | « |« 2282
M a |
e R i B R A (CR A IR Y
{Gré ol ‘lo,}i‘ 0,5 | 699 |5 " u 13345

36




E1UDL de Va FILL
on ebu dura uv(a.que.w\en.k D»D«.P'tlt e hautewr de 25m

7 T 015 ) 4
| ‘ .
&33___4‘_%!3_#2,3} ;ﬂ,z‘z’h Ilbm 4 p2m
| | |
77777 | - 7 T — L
]
| I I
TLIT (RS}

1 ETUDE dou chevebe

Ay chevehu o peun vole de omsmelne bos cg%onﬂ provenasd duTablis,

ocwx Puls gui a buastouws L tramewm owoe Pondakiows .
D{_Q. c\\i\i&ﬁ E&t AC—W\( s&h@\-&. P&J‘L ' }(

. Poudr prepu Q= 2,5x 4.2% 25 35 €[ wl
. Q?Eod‘. Pm\mv\m«t L PVAAYS V= u22,313 = 36,‘163&

L =
Pe . et tromanad P c,\uaq\u: peula Quy M vl
5 Sw\u\v&uae deﬁm\mu\oﬂt HU’.) (2 vow) S= 2_;%;5_}_‘": L2, 235¢
OLD. (,\\AA%( tato\&( C.JQ"\UMAXAH' & (D\«b;dw " P—. P(,-s ‘,2 5
Sokt P= 433345t

P e 4 4 P
Schema stalique:  28[29 [2S 240 2o log

Eld -9

e = — s

3337 2,9 6,9 1,9
Solliatakiow | & gemnr , ‘
Lo. sobukion de Sx‘s.k?c_w\( Powm Q. e_bk\acxho\w dbr 3 wawens
downe  (Omwe d&.ahgmmmea U 22201‘3:

3+



Adio Grawmme G wmowm et RQ&.c\Mth

A

£
1ot
llg' \10.'4"’

215004 b

o) v @

A_Lo.%www de Q'LQQJnt Eromchomt

Roz=Re= 503,103‘:
XTRVI\_\TR E,‘-_ 46“;06&

Fmalﬂtx%e
Lova dru\ppul a L owne d"qPFuL i
M= 115 lagbwm M= -1200,435Em
T2 1L bgles M= 00216 D R=675
Mz o ey :9‘1:‘43,! £ -9935
_ €29,017
Ta = LGQ‘L-,,)&-‘ Az 43 09%0m
, I d-te on pund A- 9T2%
h=lidon Th- qz,u?]u.k%},\sq\zﬂp
|
b Ll?f = 0,621
,_2_500«_,

« W o +
A~€h$‘- 22 36cw
ow pumd A= 13T725-93,(50a

Q'Jb-. %: E)Alg):-a}o.: < a },-.\‘th?,}n.

G:’ = O‘Dl{]q'
\'thiuﬂion a W #-(ML\AA}?LOH! 2
Ta = mc,.ll%%,mm(@”m)} = 2661 2glow

ox a q: 1733,5‘5).3«'«4‘ Vo= 1661{‘3&1.)!4.‘
Denc:  To § 2663kt ( Lbimunakion n'eob pas veudiad )
ow dot Wil A ‘owee Ta= 1335\1.»310.} '
on puwnd .
appuL © A= 4T 25 1h3low appbl 4 Az 2oT20 2645 0

Ooms La Pimunakion bt veifw

EPPotk bromchank
TMM': 3‘:’3;&8{7 —_—
Tp Tmem = lz,assbﬂm‘ : U= 35 Th = 26,25%)on
s Cumbl © Ty, £ )

3%



L effol tromchanl 23F awmpliwment wpus, on dasyposera
J codw duwls.

— R 2, L -
o I T I
R R R R

. f ' T
. L L L o Lol L | 6cedwT
| S A A S B
| ) o |
Lt b
| IR U I A S s -
— . N 250 —

°(e chevele terna cleeme O™ e ch\u:‘\u. }i. dexs uy
(A apwr & chopde 22522 SETRA)

%p&ummt A codws .

qew = Leoo \u},[u}.

?a,{- = ‘m'mﬂ/\-'%%‘_b)} %& 20,81} = Vak- f«b?“\%‘ 'Slbzhﬂ’u-)

e B.2TE - q g3,
=t

t —_“\'\M&C’.ﬂw (4_ 0,3 _‘}b_}&,}—_ 12 Y4 ow
_ =3
on pund L:9cm.
'V&E,L(Al‘(-ov\ Ow Sewvwe |
SolliGkakiom 2* gemas PrEyoT
St = %OtZB: et
=

PSSt = 42,0L4E o8 OOWMbimsison PaGaST w'eok pas Aﬂ.ﬂ’tﬂoubﬂf

?m\mwut a 6+ %4425 dowe QAWALI!\:(ALLIH
QUL Sewpwme W'tk pas vieceds aine '

89



2 ETUDE des FOLs

on deberwine Ws soliatation Nouy onk aloy ok vedicules , @imnd
qua Qop QE,BOLG qu' edas av\%p,uc\mut &l bue du Q,ul'

condition noumab |effoknongontal]l ePPouk yorkical |buos de fevar ‘P‘l[&?
H(ce) N(E d(m)
heveln +5(10,56) 39,1 | ;
— |
Fab 25(wy, ) 560,7¥L | |
w | |
Polds propu du Tabliy | L2, %1%
I
“>U-M.,\nm4a{',<_:ondo£ D 2 40 7
| |
N |
Fuumo&ga 284 L5 ac

eﬂ’mk %Q,o‘oc&_ . BedAPLT
ﬂbé??mﬁ: S La bone de haque Qu&

U) Mmone = }%__~ 4431—: 38,4 Ewm (2) Mwme -0
Nwmax = Nb = 4034285 353 421t N= 503} 43t
3 =
T: E = L. 6ol = 4,556L T=o
> =

Ftond;\:wh Swm Lqu T(e??ﬂd? hauymt.l e?Emf\mﬂui. ’B@I&*ﬁw'\m MH;J
H(E) NCE) | Alm) |
p A, 0% ® T —
chevly 509,05, 0"3’5 1‘;;“51 | |
: g
Tablon 432,313, 403 b 62,5%5 ' ]
0,93 uozrog l | |
Sesme Tobls, 3u,%us Lo Tg "i!SI,C
fuks 58805401 | 5%,3e5 13 692,13
‘ chevelue F8,2v0i1 | FH BT 1 Tt ngﬂ

Flruonoge 3,74 5 9¢
= = I—— ____..J_._._ R | | — - _’___.J
— e = sl g
Smdnws.az: towou D 2yo ' f
. Fu’b 5%9(05‘ \,o:i- B - 60_6,0 ?.f-r Afi_ 1, -1]
| 5 03% | ®u,518 _ |

COW\bLnMOh G+ P+TH S
c.ggo'd'o 1evenant & looade de c\dqqun y,uk
Con dibiov exlhowme ! Mz B8,26Ew - N=-338kalt 123 06k
fr_vn'mpuﬁiow

30



®n YMmon S wan ol a comdikiow e Clowe s“\,b\miql\.\l

Mo ST36Ewm . N= 332 4a8k o, Tz 24,06k ([ Fluplon composée )

on okl dby $720mm = Fo = Tea: kooehalud
o= M AN o= 435m>D -4 5 selion ?m\iiﬂ&omﬂ»t
N T 4 Complum . .

4 Flawmbewenk

. QDVNDU.M de QQo..w\oame»\t ! Qc—_ %Q_o Qo:p_ov\%\kt.u& m\&q

B uu_\q;iuht qu 69?2\\01
duwmode dlappul, .
on conpiden qul fil et et alasewels oF &l pantic
qumuu a0’ JLQMEL vew ent

on ople poun B=42 (em CombL deroml unn,El\'xl' ot M?GEQM
QQQ:X.L Ro enmcadtd olar cquewenl e mReML%}

AN l<25m ,B=43 = k=2 325m
) on de ainolum j_':\’}. anee Trmowend o cwulic delu
e o R Sectlow doh
A cme de 'l Sececon daode
AN T-E D = 0,33538206w)
D=Lm 6u ’
Az TTwW deu L= 0,5
cdomawmed : A=l AN AL 65 S 35
: L downe QLE\&‘ _?_D_M\!ﬁ.ov\ dot oawar
M CoMSe AU .
. N owatewant gmﬁ‘?
’ /(L: XL-\- 2"7’|°3 & e A.n q:o rPB\IA.QIhP-NA.E,-..)
41-'0,6? )Lt )
Atz 1847 5 X= 3
. Uh(u“m(d?é !}Lcﬂue

Ye= 1 .}f(h 9) (BE{A’-SO)% An G0 Aoipd
o ' B /g
,?lc-:. d,03wm,
ov dekeavanena W oamatuus Sow Qle_gce}dﬂ !

— eﬁgﬂ‘tt worwmal Nz 232 (a3t .
— wmoweul {;\e Plorecon M= Nelic= doo6, 835 m

; o ukiline do tables wWalie quve seckiows onmlom

PQQJL_“%. owec d-= low y d - 0 05
r=\oo 2y

9



o vl X - vuD  Jkaz ! Zo eolS
Lel-dP"} il

Pla
Ke= N.r- 0,33

M
opw unberpolalion by tables donnent: %= 4,28
d'ol. Az LBA AN A=4o21203

loo
SO Az 56T 32 wpanle en2n pe2
@;Eacw deA9,ly oo

_ V@sz.?tlcnlloh der conkrnanlty daw u condilions exdemen.

. Vlarllf,l‘.cqﬂ.on Pmﬂimtncmw_ .
. ( 1 t
« Pounn Do bekon k= 12,56 Tp= _E‘\ 7 H‘-'h‘ﬁbjalcm (“Jb]gc_:e,:féb,g,lcm
4Pour oy aciny K=25¢ apw inirpolation k' 13032
b KHF’-O)SLH

U'one neure Y=Ky-d=0335em

¥
w Ta=kKvb= I313hglud< To= 4 oo.ha]c..‘
f - Ta
- : g
= e i

NQAM-UOH. des comtaimtn daws Condiblows uoLquQz_
M= 38 4tm . N=353423k e = M = 103cm <!2:Z5c,m > Section etirewad

AN

C.Ompllmtﬁ,

/
Y=L » My

ek

Bena T
BenA = Wiook 15 4ogy12 = 3Hu4E HL
T= 42339 nt

= oA +§cé) = 13u4 +_t_olﬂ;) = lok, kg ea

. s i3 : 3v 25
v-lll < | = ,5‘ hﬂt‘m
q';_-:. 61‘;55.7‘0-1\

done a2 < (c'otuqu £ Pak Veufiod)
CaRad des anmatune Tows vesaly
Zone comoni L S[lt‘"'(‘“ﬂ -(Shimea)(2- g )

iz ia(z- k) i
Tyo

0\pu\«¢l comwe oawmatunp Rowovanddy dy, Auws dy 417z

bz ldom Pluis Pluenc s 3 T codiowl da
q'b—_, \2.;‘

N ] to= i3
ﬁ %S t]_-: |&‘1|QL¢M

w tow dinbe!
bvzl:“\ . q_.-gc‘: glwu-‘\ Souw Somdtu.twwg:‘lot C}:AN\_Q tL—“/\
L oW P’\.!Md t=Loom

ontewe du woouvtwent o pnd £=2ocwm A



- e

TS o.ppwu',jp 4 QUppULS _sont pQALu dun dos dis de 3Ef)$f>0r%0

Futbs Supmame A:o{our Rwmo .
Va
AN: Rwoa = 33,96E
Ta = 1lee (o™
il bﬂ A= 1, 052am
©On pland LTl (A= 3luew)

Felh, tn_?e;\xm; y Az 04 Rwua
Va
AN Az 2elowt
owpumd LTIO (A=31ycu)
on Lklde poun Wy Dot : Lme double Pt de b T0

\
TlSt\S,BT

o[ 1 1 |

30um TIo
T‘O [ a ' S . j

Tio

4



ETUDE de a CULFEE
da culie sk comme agful. adrmwme du tablon du pont wmaws

Son vole ot d'omwaen f woccordemeds de U Qunage on tonain

degﬂifov\ A awown wne cowkinwly eda Lo dhasmer e b vouke
ok e podi’ pow ke ponk.

C}'\OIU’:C- deo,ﬁ CLLQ.(L I ©n c,\\o'\bdi um‘:lj?e, phu- MMMuA&,L'UJ: DJlULLu.

T nun Q,umko& ot emlened .

Jﬂ.& dl‘lﬁ.‘\b-lbtl:o\l Cowpe U\M\‘w&lﬂ,
= 3o L4319 209 18
® f ch ch ch b ch ]
muntlle r o

L \

) Iil_ \ s Uo | 100 |[360 [loe [ IS¢ |leo 4o
\:; 1o 155 - Mﬂe‘y\l“c o B T S S
o ?
r o —_ chevde

195
v e — |
Lg‘ S ek
o
BN Yoo I
I T | — R :

léJ - - $1% » . | ‘OJ l { ‘
; 80___% _ _3_@____. ) _*_E__* p !_o_o__’_ 4S50 1 wfe  } iea .
. & -t

T) Calowl Ao dameds covalifiont Lo tulie

1 Mouride greve

o man de 9ave ok su poses encosthd doowms o chevele W sena
cbudly on suvant b Wy potiine du Bulloliv do SET R
onnealiar by efPlelb d Pories veticalin

¥ fdo d.

- Fow\n@\i}bov\to% 5 Foublm, an 'cwm, go\uz.é_(, Av, c)«mc}@ Q-ou&u, ;"Lm.tg
. cvolmafion dwn eggmﬁ a la sedtum d'owcosewent diwum qm\dt yeve
30

. Poumee dov bemw
NT"' 1 '(,_,T\q.s ower Ko= © %% Cwnﬁh‘-xwt' gh‘roxméu
6 T= Z{Tr‘«-\s -
7 B= 1,¥6w
Mr=- 058t wm/wl
. PouMu dan c,\'\-ﬁl\i}% Q.(,lb\hﬁ; MSDML},&TQ}L&V\{Q% e Qe
e CamLQws B -fpmé,;lmd«m%u%oﬂuaﬁ-u“ Yk
Ly va h?,\\\n'u\-\:% \‘DC‘\M Q_u VA qm\d( q/\\l-r_ dﬂ\& OLSSL.S-Sn

Ay




d'e gt,t Uo plus dagquou&:h ak produik pomh)- davse Louws armaas de 6t
chawne , Ao dimee camuows auolis, pliws de bl woasiue qu b eyl
d‘bmpad: sounk am tonkad i W ,E\Lu oaite . G va du Wc.wwpﬁ @

walilde suwla thouwsmission di eflohs, i chargos 12l | s otank
2 wowmn de 6t dixtondes de ©,5m Sonk umPQ,M.n'J.b per umL vwfoL-
~memend podin equvalufe da 12t sun uw ek 2 do 0,254 015 W'
on odmd qu la pussion sw b udkangl diimpact cumed defus se wpark
a 45° Latvialewment of en caile dumua de Qe de k.%cm U\-\.LQA LW .

ola momeut &' wenl o poua Q3¢ publoM. .
MP: I_Q._K‘S 9\-3 de onec K= Ko7 0 \'-"’c_
odp+th) 0,252 S=1 ot dewayoudion dyuaniyu
° Powa L\Aual. Sun Tuwmblor

be=11 U‘-\Q&.W dewduckion du Poud
T=4,2 Coeflitak de poudantioy
AN MP: %Emlm@.
Fowe de 2 : . on comsidore um e Lomd an conbich dumun

Se ve o2& 2 on weals 2 efPet de 0o s G 4,5wm en oML .
Comple temn de e ™ des wous ni?awt wa hounfaun Gowomk

onwe conmdua qu leflot d'ome seul woue do 6t
ctA,gbU.e de _em“.n\.%a ook P‘I:Lbe, o.coane a 6t

NF= ch ¥ AN T={2 h=436m

015 +2h

Me= 336Em|wl

"&L momuk Jcoto& P_);E.’ M-:, HT*MP" H;

AN: Mz 6,8LEwm(wl ,
Ap v owent d’mmﬁmeﬂ'/ domr Up sews .opposé ant eufdm.ﬁunhu-
_Sod L howkeun dumun, @ et AL ow g,’m.l.hw wamow dula
PO\A&QE. J» tempe. Afow

M= 3,2t wm|wl
‘:M@A%z
a) Femailloge vedical owime (GOl agwablar) .
M‘: Glgé "b“\!un e i g 30
- M - \0‘5‘5 — = ! 1
M T e ade o= | |
/ --loo -

(Fa = 2%cckglon) - o ir ‘1
Th= a3 Seugfut < T = Aa'zc  Tho 13kl

K
A‘:___}i :10!5‘502 Seck 1o 11wl
Ta th @?au'.scls;. loom
b) Femailloge volial awanl
M- 3,1 th]wﬂ
/L\.". 010?,55 :—.aK-,E%L%
?': 0|9503

'y - uglghﬁr]@f 4'?5-.181;%0: =0
fro- HiIZ ow® ok ‘.D'Tl.?.[\m Oaputin do Locw

a5



fmau‘lm}z hougontal : A Lpr s B n 232 < Ay < HbS

4 v
on p’\_uxa des T10 touwns s 15cm sun lus 2 guuu:
5T12 o
I G % Y (-
1 Bom,
AR A5 2 35 AR T, o 1)

2. CoUneon d‘appu'«, .
Poun la Pemoillage du toverom dappu dola Jdadlt ds thamblion  on
adoplt e downi cbaws . BULLETIN SETRA
A et c\-guix ua Coupe omsvesale s demow

i L‘H’* ﬂou_:)o\-\ ®1LS bow b 2w

U
Tio
Bus 1 OLm 100: »—»-LT\O #Ll&’u«i

v

3 Muwkh on ukowm . chaque mun tu wkoun b s oums ame chonges s owdle,
QQ‘L« PQL\VQMt )Py uwﬁiq\mm enbewbole :
- Polds pwpu y compis Supraliedine
_ Pouma hougewbole wpouli ,
- dmonges wponlies Voo Licdmamite domun (Locals)

Rewmangue . odgp choages concans s owb appliquare & A de 0 el
1 A mun ol compw :f\et.im«,%t vediol da (£ il
c:guax w:}u:euﬁoz;\eﬂh Pn\/:rv\llt %\tit;iﬂhﬂ s f%w\:tzme&
V 2l Losabe Lame ol 1Lt (o -
e denkells) oM e MY A

Poida du Mux : P.,.:ztsj%e[e]
Pords de la Supeimdine : Ps= 030 ¢] ‘:

£}

Poumer \'\ml,ldov\tc&c ’&pm\[u ?f:(!a)_‘,{)]f;)t/\:‘ ﬁ/

~Evaluolion dw Q_,E oo Pr~tt: Pu- 1t L= bw
L& Q“QD‘“QB.Q“ Dlﬂv P_Q,FGJ;? kgm P h?fﬂ'{t, h- Bieow €= 4;0m

& Lo seckion d'ewcantawent (€xh= Iy 5,06)

? C\\N%q\ldtLul.Qs

itgggod‘. tramchond ot To- 25 Lhe wo 20y = Y35t

d2 momeud d' ance \fioll.‘gjav.til & Cemcoptwmtnt .2

M= 25 Uhe polb_g_-;u({—l) = 156,34 Em
e

96



. C-\'IOJ\-%D Mot onk ales
J»eﬁgm,t bm}o\m»l B U ia sl ek i TH:(%*olg)_% +2
AN Ty Loyt
ﬁMONQA,d: d"m \JMRLAD. d[tQM(Ameux
HH‘-(%— +0,5) Q"_‘é. +2(L-a) = n9xiEwm

FQJLLG\.LUA%(
Souws Uzggbt du momenk vulical
My = 156 3l tm U, N i
- . Kz AH My ’ S~
}.L‘ 0‘0053 B ?—'-01‘9}35 L \g{ "
Tl 16,0080k < b 2 ) Byl o
A
Av-.\\l.'ao':,& Qw p‘m.wd Wi (4:\%‘56;@“\, r‘—-/l—ov(—;ﬂ/
- \}Qxlg(,cqi‘f,on & b Eﬁ\mm&m\
T- KU S e (%BTE g R ek kW
% Aaleoy 4

o
= 'J'H‘l?}ia_\'(.: ISEIE R L VIR
o = Win {?/Too, 184 5] 2 1Thhs 4 2800 bigled
ou tdule W Sebiows onee Ty LFHES h&{o&

M= 0085 = izng;l = T 13y ¢ 0L
=\ Y4.a

Ry~ 13 2lban ou pand & T20 (*‘-[UH
Sowa Q.'Q.Q,Q,bt A MO\MEM-t \«JOLL}O\JT&D,
M= U9, A Ew, .
M= B otly = Kz 63 = T'bz 29 Thyloa £k
&:ol935j N
A 22, Yl ow pramd 26T [(A=35390)

L) Dalle de Rowmsibuon -
C'ob e dalll tu bébon OnmE wppuyle KHA ume uetuwibd sw
Do Gulse ob & lantie sw la bme | S ot puvue pow evific e
devavellewenk Qui Se pwdmk olie L Ovamé. Gowvade ob cally
B ponk em Gy ‘de & amoewmerl Ay ewmbla N dre dalle de
Elromboiow et Lz5m ekt epoir e € 3 0im
'U(‘/U‘*'dﬂ Se glJU\. Suaowd Lan \\:.Spot\'\n% dlcw%mmt eraséﬂ
dowmd ly RUUWETin SETRA

. chopgesek s c)m.,}w ow CowsLdit Lan boawdt do 1w de Lan
Wp‘ - s changes genwmamentls «
_ - lewblon @ L 06¢4 24,2 (Wl

H_L‘{_LLLL%‘J o Poids plopi: 2510341 = 06k |w!
el ' LW'Lte.w\o.j: : 2}&5%(‘{:“1: o IHHND

3 RS
WL oL5H q = |\1>K[:\__mp,

oF



SUR LAY e :
oh systom Br kbl plus daPavordle, by tows souk ples cowmwe
vt wdiquh sua i scawa (L dsun. O ad wek qu 1os 1ours do1awas
P, oL P souk éq\iwawﬁn chacume @ uwws conge wpoadie do 556w
ousiwalable & u towlion GndaPinl . Pa tomasn by o aPfedin oy
tﬂc@btuut ‘2" powm bewan cowpli_ i o dlum st | Ay
éaunalnly a iy romad P, Se wpoulit el b dowax appunn de
hd&ﬂhdﬁ&%\i@“@b duo nxq, cxg 3 d.1UtM (Re L(uu,t
de wyoukion dymamaque Gulow penk altwm & 4,2.

P4: 2¢55: 44tk ‘PL: ‘{lly 55= GL‘:{:

ENALUATION de» ePlons:
O™ he.%QL%z, S dewne wholts doms nos CAQU.JLA

c\r\Qm%z PAwmane - MG‘- q( L-g,%)l-_- 5,656{:.\“[»42
2

To= Al-2%)_ 1, 014k mb
2

Sua .
wWowant QQIL\MMQ.N& :‘1 Ou vkdide 20 theorewn du BRRRE
114 | Glbb
. Ll i M= 46,03 Em|ul
0,Seb Dlmb‘& 1,203
1k MBS 6.6t
, ubw ! T2 566k wl

-9,220&, moneimanpe . M- Me+eM¢ = ZI,G%m[uQ _IZTQHE,— 20'53£}i&

FQJU\Q»@Q%Q,
M= 2, G‘th.[nD = 0\69 ; —
K1. \314 q_b"'_ 15@&(‘1’5:[8[4 h&ld (A.’-_: O)

&= O‘B(sjg )
Az 33930 o A
e Ser AATo|wml apuw doloow 3 |
; UM\«U\EO\A oy hg(mulmixm. A% )

< {

Taz misn | hy¥en, mooe( T, 02) < 25T

Ti= 230k 1Tl T AR kgl S ow o bem ‘q*}-_m{..{mo,?,%q}

= LToc = %TQ«..

dows L ot Semp ©w prmd B onwativng i wpankitiou.
M= A s 6T QDV\L{UC\D_ 0w

. VQALE{,L\&.LDV\3Q,\L awsoaUowendt .

L~ ;«':t < ‘.l\sm,._%'zb,&{m} AN ?D‘.Bl‘l'lh_%{(uls X[”ﬂ.}{[m‘: 1,[5;\;

O%



=2 I . Y HE v C | Kt
' etinde Jdu chantle se suvoawd 1o el ditows Ja
BULLETIN SETRR o uveln b Souamms QMPM oo Som poudo
pwpw, Oum SL 1ovemand dus actiows Suadowsds :
:tur @& «que - <_{> oMo de Tomsiklou mum[he»mkom
La

evalumek ww de ¢

Wonges .

- Pm.c\.s PP (U Compln Mun cawule quve) ¢, = 2e25x5: 5‘5
wmlow ’Lopctmh du e ycowmpin Qanut

h OM,Q ‘27 ik comple Ol pouds W

Y YRu o\e %&
Toklon 5-\1mou A du c)nud:u QUL WD
womsbuwdtion .

S 35r 05+ 4 1’6&&55 B = Qg iz 536658 ml
LB t Lombwide. pou cu,c\o_ ve
NMW NS AT ms&t pm%dciumdwu
: c\«m3u~ Wougoulalos  _ Pouwnsée da, Tomw: Hp-lkg\nh' 3,45 £]wl

_ Poursée dela f-l\cws locnﬂiuu
Ln o du Nut gonde

Ne

HL—_ _1_2:_\5’-__ - OLQﬁ{:[\M@
od5¢2% 9—{;[ ‘
- pui-v\o.se Hu :ji_?:__ - 065t W
F 05¢2h [
- Dalle de tiombition

©w promd o Comple s é0Pel Loomne delu dallie do tampns buon
d
hD= 0,5m ' awkou do by dalls

dy £ owmbiatuon b
Wezoblw \mn&-mwojuue dela deouia ha‘
Soa DL A0 e Towaiblon, o
d=)\So P  %LS
L= S5wm
. Qm‘vtw“ dz-Q‘ \)mmw&l \ -L A 2sh lthe :.5,'65E[hf‘
. Readkion Jdw Bcou Bt A=t ’ ) '
Be: Q= 255+ 12955 «ME-US - 15 L 5|/

Yt
S TR PR QU X T L CY Y

Gk
B wb by ylw daPavoudl .

Q.= Y, & Q\sr 2032t W
- Mouwe ankowa
K1 @k owo Wowowano pow by wuadtlh, eu wkoun sout dues a dis durge
Vowabls comuniag appliquass wse wauadiy
VXt iy went O <

ut \nomp\hhm’/ P - 2k
Pods vmm P okl om ek

-1y §
Tavkow . B, 2Plods pravemank g bl gmt romowt Ow davela
Q&Qla podm Mg P owia U\.om“&

comtnntt P- 3 35906t

99



colud dw efPoda G P p P ? PP

U \o_lﬂb 1% _\P‘o___a_.
Schewma stmblqun VoW . .
Ou Aaveta, ! .4 P*_ Jldd g e
v ¥ v v v v ¥ ¥ "‘qsﬂ
96, = 33,665 (Wl B usw A use _;ij
46, = Q_,oltli’:l\ug 08m 0, 9n
Sw= LIk ' P- '-?31‘56’(’
a =-4,02wm b= 19w . .
d.m.chmu Ao Wmomens lh«)«msmh
LUk, 4 Hew
& &

208,380
Fowor

M= 203 43w
- 0,0 - —-—o —_—
{f{—: 1.“;&;!&2 i;.\‘ﬁ“b Thz 2y 1bhgfan < Tl =134 kylw
A- ‘I.A-‘Q?m.} ©w ‘ﬂL\J S 41‘5 (#:13(&,?03)
\)blg,;.ul‘tpu Sa now QJ/D\AMHM
?
Ta= win] 2663, mane (S )]0 Tiz 428,19, T 1639 hyled
Dowe A Lomunahiow W's, Y o» \JU\)XWE_
on wedude Aanme TU = 1632 gl
o YRouNe A= Uy 23ou
« Plpe M(Q\h\ptl_. A\Q&"C'Q'LBLO\&: M‘Sc&fou d\‘C\)\M&‘\Mﬂ ?"LLU_QQJAE
T oy dg \§ X .
AR Suyowme o Az A0Skl 2E: So Now
Ow puwad A= WT25:= 5holas
A L MW v Quwaln 5 owo b low
b < V3T6
cPuse 1 vompt di; adrtows Wouout iy ow plawa bwm
u%m\xo&u Tle h%u%.n\],, fonow Lakuwds pow owmediotn
W wow {,‘\AL”K\L\.G' A vl .

EP ol Mo ank.
# Ly~ L AN T2 20938 - Q)= 3,6%!1?[(,1
bz Tz Yt 30 '
Te < Ty €he 1304 DT lo5em

donac T ch:\T\zh.Pl_L} - %Liglfﬁ = Zb,q’i’b»}.!b«\"
F e L, < Ly
A00 At =N



On Ut dio CuMNIAL 30T
Tk = PobTow  OWer ng}-_miz,s-,(a_&ﬁ < 0, Ut 2 Tb = 39K Sobyled
9T,
ow vbiline 5uds + 4 e Tlo Af = Q,QZ,(;..I

kC “h%-m =~ 50,1%¢c P:M[O.L'\}(l_ql %)&} - bl

e - nreg
|
[sSisiaaian
E | 5cod

E_H.“% T T T @Jﬂo
I\ LI | l

SNINNINIEE
S I AR Pl y 45

205 em ’

6. ETUDE dwved, deluonlle:
L Svsdy du W ol aom} J 10k dby potenmse ek Towy walliut
% ﬁgodz povewont Qi tabhor &l Jondubien

S o UL & pundis Oy Compll:

— adklovs UQLRUSLB s wadkim du tablon, poids prope of s unduuges

‘ Louk . o
— adklow Wengodldio: \Jariokiews Bmeanms, §wiwage , Seiswme
2t poumet de, Tomws .
. Poursée cley temes.

nda culee et h03ée Jdom L wwmb oy, en consider uwlquethvxf
La pPOUMEe sun e ehevele ok Lo mun d},o\n.ﬂe -gnave

2Condikion newmale © Hy: Lk UL o Ka= A-Swd
v 14 S(M(P
L=109m H: 436+33=-5,0bm @3¢ => Ka= 0,33

oo pont drnpruu,\tl_ow de ofhe Pore @ poun blon de Lou iy
pe wppod a O bape du vode © d- EX E.‘_‘)Q_L'.'_ L3

# condition sewmiqu @ le weffidmd de poumee Ka b downe
pon La Porwale Moj()- Ok ABE -
Kq - cos‘(?_v-ﬁ7

Co5¥. fa3'p. 008 { s puy) *_[4 \[Sm(8r S) Sim(§v) 15
COS(I&F;')(_Q(; (ot - P)

A04



eANEeC

>eo \ 0&143!.1

000

&H: 0{4

d- L, lw

Ey=- ¥

ds flovdewent Powtle Wewlolow )

[ Gnclimoison de Lo ol pon tappoit & s veadiculs)
( t.cx.vxaﬂz M Talus waruul owec L’\no‘&éo\&fuu%)
(owgls de £ml—te,me,..t Wy blog - culus)

0o%

He = '_2_ Ka? W' L = 34 66t

evaluokion o\meEEoJB a baoore de la culey

A0

condikion notmale | RCE) |N(E) | dw) M, (k) ]
chevdha © 2,552,05+3,3410,3 ABL,65
Morentetom: 2,55 L+3,655,06x152 96,14 3,58 |32495
Hun gonde quve ytothean: 2,5¢ 0,555 1 ¥6:lu ‘ 261% | 0,35 13,59
Polds du wmblow (2. Olspqu‘)F-li lz A ©,915 ‘19,q;3—+
Dalls de tromsikion - 2555403 ¢35 L 1‘5,115lo[915 jn\!u
pocds pLope du Tablia - 216, 1l [ 0,315 iL,-‘m,zu
Vouls: 2,5 :7‘_(_1_“:9 F4)ad,034 3 632U I { |
Smp\\m%cs Lowkaan - convor D 253,65 0;3‘-2:57& 849%
Poume doTow IERT O ELSDT;
Voanakow lineame dutablion 1345 G, 3% ;_1\\|_;__5—q
e
fio e ot -
A) Nz 613 93¢ (2) N=3In57t
H- 429,92t H=129,05¢
M=z _-%%6,L%tm M= -269 3%tm



Condikion Sl,._mi,qul L\U.;) NEE) Tdm) (M (Em)

4
 d

Chevdne 432,65¢, 2:;; T::;‘;‘;

Mo bour 365 153 vorer | **8 Tovcs |
Mur gorde grave + totheam -Z(.,\&,.l-'“’;é ;31‘2; 035 ‘?;:'.3146 '
Sunchonge duumblel 24, Do L3015 }g::?;
Dalle da frawition 1315, Te¥ ol 15015 f‘f-,‘?ii-l |
Polds propue du Tablim 216,Ibx :‘;‘;;; ileﬁ 0315 -d‘zzl;l’-?j
Vollos 63,3, , ;‘;‘; 3388 K I

Surcharge : conver D AD3 65 0525 | .43,

Pousser dibTe s 3,66 W32 552,39
Vorokion linioue duTovliom 23,45 ¢,33 ',zu,%
| Funege 35 633 |_2%55
Sewwe ’)Q,B("S’ Lo, ¥%: 0,1 33,69 5,25 _q\-‘i,{{oiﬂi
==, === PR - :
a labose do Lhaquevede ona:
“) Nwi= i 53043219344t (2) Nwones 3[824,)2233 Hil
H - J__; 493,023 = £y, 3ut H - 11333z 62,6¢
M - %(-:»5:-,%5):-25z.514t—w, N - 4(-4 W)= -226,16km
Fewau

ovleomanlle ow Sesme , Combinaisen 4)
o vode b S Viche om QRIMLEM Gompesee - N2\93 0L
W by, 30t
M- 252,613,
€o = % 2150,6la. .%b= B4 ton D sectiow ?udtiu%mmi (DWW P &

-

' ¢ Ty = i 3 ]
Lo b Clomm 4:-‘},._[.& ‘Gu,!‘a-

l capu'u)

—_— E|_,£'- 3_05”“
2o ’if > T 45(2%,): 2353 kalon

A0%



= Al Oae ol Secl i om ¥hﬂci0h S-\M\p& Quec um W\O“ﬂﬁi B,L(LE
M- N,E
E: 9.p+_iELt—..d d‘:%cm ._.)E.:Zooun
AN E: 2%\ em

_ M= Ly 1S tm

Hrb': i WLQ? LJ"‘Il
owec of - 15.97, = 0,495 o F: 4-—3-.%%3';
15,4 Ty >

Mrboz 2233, 8Em SM =5 A'=0  pasd oot aes
COM LM e
A.: l = G-Z,SJ-uJ‘ F'hv

Newmaie b A- ﬂ,,g: 46,82
Ta
Solk 6T20 (ﬁ:lﬂl!bu.'.‘)
Comme Lo mowmenk pauk ugm o b 2 Sems , On metta s
O oAl %3\»:’_4:.\.1,(:1\1@) ek

Ao MT wa Yol qu A
[ Al — 6T20

A imotunes tromsvenaley

Ewn CQV\AL{L‘LOM notwaa e Tow = QB,E{‘:

b= T owee 22234
b2 5

AN (Za\.,: &H*kbﬂ,[tml

Tb< Tl = Bu=25 ¢, - 26 gl

dow Q< ~y,

on plomd um cade T2 ke = 226emd)

ﬂ = ?qh FVewn Owec ?d: = MOpe ?I‘L/BJ(AI-E_Q_)}: 0,92y
' . , 3

ef T = kollg lg] o’

E< AL 1_';.\': 56}53&« ?}T:w}\{o,zh;(l-a&lh_)&}: Gocw,
T T
On p\szmd E- 200m

Aok



| = [ J O W &% Ve J Y VIYULRLY L VN

Calaud dey elemends des QOnAo}.Lom

1 Sewmdle de Maison desPlewne delo fondakion dela pile
On vkilnews Lo mebhode des Biellis » documenk S ET.R.A
o Semeﬁl 2% Lm M oL degou\xa\onl
. epoupreh de li Sem We= 45w

L mdinaipon deb bl m dolrpas deposta S
hosdem, Lide W2 Lob-t_ts d5m

N G
| 4p |
& POt P !

T ° b 1 T ..3 /‘\
’ | | ¢ |¢] * b % @_ D S
\;f \L’
. |

|
__L l{[OD"l 7z d\‘ 4
v ~

|
'L[p,{)cxmm dQQASC\M& Seam dowc: ] '\;’l o g “j.r?
|

o= Med =2 \5¢04= |,6m — 1

-

Jo Sekion d'onmakune LQW P, -~ ‘ N
Elonmpuenales A & um (D“,fhdp_?l[wz Py =g ‘@— vt —

o A=K el -bly) =

Cold de Cman

?Q\d.b pweyw 2\5v 5:61-3&1’-\,‘5 =2\ 56k
Suadinae. da Tmb\on Sl Sewmelly: 215 (3 3u(iy) [= 38«3k
e

i Gomdikbion Mo tweale

N- %[llo,fﬁyﬁbl\{?f\ﬁu,l‘glz L&‘)olqlgt
Mz 112065 oSk kam.
& x coudikion Somngue: '
i N= (A9 1L+ T+ oy 2o ,fg) = B3t
M=11335,64= €LY 55km.

>

x Condikion nowmaly ?,\u;.: “\Z-qu—. 'U+0,’>S§L
Lwmane Nz N[y 252 (3
Av CoMAELN Sumigve Cwam = 6L LK
Toace + 5,386

A0%



I'c}\n,m&n.-%z -

dowe L Semo ’clmvub& .

(ew comdikion neumale)
Bwone ~ L5904 QL Tu = lbbﬂb}lu
_ OfAwwluas I»’%M
A‘-:. gm ( Q\L'b’g) AN A-I:\o]l'sw
T h
)y On pund A= I§T32 =112,56cw"
(> Cwakuty S Aowk phcty dows 3, bomde Gocas s
Yo preie ((Poulds W otge el ) wpade de 13ew, andi
W, QQ\LVM WA LOLFeNS  on VQAUAA. dey OGumakuwa de
ugwﬁl—iows. A = "LA‘ - 5T32 .

- ww\\u S\KW
C cawm e kv Souk @Ry ﬂoqw\ﬂeummh

Ay < As S M3 o pamd 2T
\ju;g‘m&:i,on 3 coltandly Sow Q'agge!rdasmm-.
o - g\\.\_u&(b(l—b“&) < qﬁ:q::oolmalm\
Wb
AV, A 202, Thom  Yman- 3%5,93L

W= %5,‘3‘5(2(&42.—149): 3132 Uw}<a:,:l4«\ O
l\?—|Y£‘F\|G_ h%\ \B\

Ocawakua, Lon Euduaﬂu .
Qb cawalnby Srv\t dvxo‘uasﬂ-w Ao WSens de b Qm\%m
de U Sewelly,
QULMAMAL Al e ¢+ A'?,l:‘- Ay - ST3
OamAlimb)  Suprtbeas - A, 5= A7 = S T32
CM-DV\WULM Sov\k‘ e, Q.«\wa&u«i/) Ae T&:‘Dcu\b"n‘ov\.

VQA:\S()LICA&(‘.O\« 3& covromnts; da Comyupiow dar Bidlss
i O Ve owm c\k’\)aﬁw: I *-%.E'._ - <06 Q"a'

Sw v
hw. 52ysr° N=LlJo4ot Bowwrs 3G 1S, Ithan
'y 16 halot K ab 0= 1T hglod
4> O aVeowm dm e B‘:l\‘ﬂ\ou}

o= L1k gl & 1T halow’

A06



T Etude de» Piewx

_ ke W deo
24 copacte potamdr de Pewse Remblol ¥-2t|m®

theses . A% ¥=30 c=oO 35m
\'\5?0 Gravier v= | ‘Suh ¥
nlﬂb lewx, Sowk amcts doms um ek Sable LE 9”" y
Sol dwu pon Combequent 5 dc35tczo
Ahtmumwaieu powﬁ, AN ¥-1t|w
cf:’%ﬂcmi.que ¥'= At ™
Jow. eK»LAu. e deQnSeua..E 26 @-20 c-q%
On m W= =
Jaii B v e cablyek || T, |
,t;ow potraule dep Ftewac . Sable g_ R g ':3 S
mse 0.\2 U {;mku.\l’é DAMMLLED. Arqile EX 4,8|:|;f_ 5
dmplmuk VaSeuse @:25° .,
s 03tIm
Q- @? 136_ c:o5b
Grés ek £
Onec . Lu_Q.\t de Seumtc, COnglo-mf v
df wlamaen {wuﬁ - Q.th i
?um_ % T=4k/m @=35* c=o

Qp-Th [:m,zf D(_J-l%CNc]

B Clu(LW\t.t\L Au Plea = A, ZIwm
T Mame Lol Se b coudw.'&.@uwu_.?m&qtu

SN Lovescoy Qe A oudhe o3 L Plew Bt amad ¢z @

Nq,”c Coe waks dependant da quu
wioues de b Couck ou {:mu Do ers

d apws B Tablhow de Keas Cagyot
pow L()“3S° Nq = 33 3 Nc,_.hx

22, tolud de W awtews mbigwe
%C, _E_N(':lu’, AN ‘\Lz 3,09wm <_Df:6[q.m_

Q‘C SS% @ybtgn;k{oﬁﬁ.nﬁ qa by caledin

£ olwu ¥.l (om sl cdwse o W sedute)
2 3.4 gom odmssible dupene: Qp= 29 2t (owee Fs: 2)

23.2 Tub'(i.g.(.@i(,ou des Yiewse

1.3.2.4  Plowe Sow Pilu
o™ %6 LMMW&MZ N, (aa)
O go u 3
c%YI:: MG:LW c_nges W\szuctsut\mw

Qg, & a_‘eﬁoﬂf, AN
LW Lares, AoF



_— e AL W “U LA AL Ut.(.,-l— us" O(,[DS(,

alowy \Qc.g,&gda} (2"Wie

— Condution Slbhxiqu'
Qe+ Qs = 32334t
oY Weils < 4,338,= 333,9k

33522 ?LQMSDM culia s

ow & G pLuwe wpowlis em 22,&14 (Lf%) Oumvm deliculy
Ow a Lm_Surcuarge dg’mwao\.\_ VU WO

Lwporkamde | @ wwS0ax 9ut um So GWL Sr_ mw‘:oSe de couckes
c-o»p%da\m QDD()O“(,\ALL UQ\J do»\c Se taman

3 evoluokim duTomewed

'stAb w du de Wasulkakc 4 aty G
A A T e hmuf %o ety IR

Lé Mh O ?A
u:%qe, d:: o?}it mg\h\ O Al thc& nﬁ% L ake &

\zm q
Pow . van W sune o.wmdw I\ : —
QJL Sundwlie dm wmblag, ¢'eslume swrarge .,‘{-rsa;ﬁ;_ | €

oumewment Uy S\J\L\N Ronqem Qe ? =T¢
.L‘ o%:atd'm Donquemt i \.\A@c, ; sd:;;“ﬂ o
(&) LIVERVIVY ur o Um OM 8 Bl
=R AAEY o A s LT
T= %(m(- smao) - PR |
. A- 6wrek
Gajec 3‘& __ﬁ, \03\M Cohjldlu\t _-;:' g
$4‘ lh{fh\

m\yu, Eud H)ohqlm wmnpo\dmfatm%\%w‘ﬁn

W@ =32 HEav)ett s Bz 4304
= I,Shﬁb m
2,-53% ta® 0,939 D, 354
ZTL 4 ‘;*“—-7%“] (A )
tomenmod 3l coudn @ M= (TS - 6,2 b6

e 4
Comda@® = 93w = By- 0,54
T1o0 % = Bas o‘uzeul

Tz 03 el . 0 Hh.%l
tQ!*AemeJchAbQuc)&O A‘\q"\'.‘_LLLLiSJ.-- '3&&%

=
'tO\Mcmlut t@tal dEPA,EO\\Ad&LOK' Oed

Ah= Bhabhy= 8,506cm
On a.  2om< Ah<cloom Sdow hsdomuuﬁ SETRA

A09



-w,;ﬁuuw LM OnML Quivx YiRupe

[Condukion nowwmale RO [ v | dw N[o(,b\v)
chevely 132,655
™Myt emde. %{wumﬂoeo\n 26,13 |0%5 \3,[.
Tl s e whow 9%l | 333 (314,95
A T A4 %95 s
Dalls de Tromswbiou 13185 (0,925 12714
Vorde pyuaye SnTablu 21,1 | 6,325 |-q9,2¢
Vet 63,1
Suwadhange s LouX Ay (Lowv oL D) 153653|0,325 |-43,3¥
Voumer deoTemes QL5 6 LT |-SEY5F
Vamutron Bmoasa daT ab\Wed 33 45 115 [-260,%
Funage 1,35 133 |-340b
Sewell ' L Tzad
Ton SwlA Sewcilh . 430
e,“mﬂm" o Cowhinoin ow 12w,
1) B=12%056  N=213RHE M- 53K Stwy
@) W22yt 2 1436,393% M- -523305kw,
S ow, mwmaz
Auoﬁ}\uho“ do Ylomee dtQAU\M CQ e85 < @ _
Cwax = %_.,._tﬁ = 264 WISk - &g, oJ—LQs-lB 1?3
Qe+ 85y Ap < 136,26
L (E%Q\)ﬂ A go{&xq‘cd‘tou C}Q_YQME L en kU\t fe 'th\K
Yim '&Qm%u Ow g’( ’b’;\lx:;m N (—\.n weanra W
v\ovw u 075‘7 Wyl Qla o ol
wée
Q’( Yy Ge\w) 0\«“13:—“‘?0&% SULSQ '(t‘c'. L

A03




rocouisde del Sewdln da Woibow dio pianae Souws culin

& Sewmalle S cxppuuju Sua B pluwe Lowws \deqv& v
SMIWA G apls |

Dow W Sews Wuw&

o cadod b meomed douw;QASe&
Sthure T bwe Anotoma Gy do.l’.?uu
S vode

(1) H=2129,05/8~ 163t

Qu\y_ - \3"52 l‘l{ + SW[‘?’_}Y 200 6(1'(:

Gty
Orain, = \33_&, - SuehTL 132,56k

Uely
L’I-) H Z_,gﬁ = 15,53t
g §

Crawn 2 L 2 31t

Ry = \S’O,Q&E

ePPodh wduils & Wbwe ol ulys

Htto&-gbf o3St.m = Q -N_ H N - 2,3t
Nb:‘t-&- mas'saat . A e

ﬁg\l M(8): Qmw(d'l—afq) 120, %3tm
v

A-YM

= X Tu~ 266X e
"L ! AT le
| | AN, A= £3 0%cwmt
{ E2S *[‘1\50 Ov\\o"uud BT32 = b4, 3yom
0

v\\ cowgly h?‘m ,ommelia

Alom

uu
H%(A’ P i
Qumakwy, mPomw:  Solewt — hs,z FT I
w Ay STHA

A0



A ééum ¥ Sews o Xa P,on%\nun

M Sewmelis e Cﬂubudw Comms uns pouli s'app um

Sw»?la Zvonln X Sollu o Y on ka&wuh 4, P
3 N =336t

Q= Ymd» ywvu deuSewe,m q: 20, 3t[wl

380 \L?',oo |
l’LT

. L0a ? TR} E" 1 diav 2
ot‘eqm.‘n.m dv ovw Momu\h Aav\v«b\k
Ho -lo ‘ktw\

Y PTI
H e —l\'JlUt\n

omebums Suy M, .
Swa aygew - A‘S:..__t‘, A - '(3': lo‘}Zm\

AV "
Ac= 22T 2s= (o‘llOZC}M
Owentons wlemenn, . ko= s = 27710 = 13 Zhad
Ey
2o er
OAMOMRS Pup s wa NT 25+ Sk, olew”
AWM A LAY w)( ) 22T 0= \—"} 23 cw”

VQ).;.P(‘\(Akl:QV\ Om NOw Qo&goxmwwf Jeli 3ewelle deli anly
Cown Axkion a vouls S L - oN
S QA&%\&A \_(9‘0 == KL
b- g i =16412= ZB\M
p-. wml = LZO Bl E
2 = A3 = Ay |50 | :
Ao, o y- '4{6\11;]0& < %bz%;GS\mﬂo—.
W wewud han% A plew (C:owdxhoumxmh}

@omm?‘g o Adu pien Souk Sd
W
2 Je kAN &w\ UUUJQ o &\immuve

g\m \m&‘\\»&h CLQ ) wumtqﬁ

o momenk o bl Quopaet M5 }EEPE_L_%L:
@y
ol\,‘MQ\AQMl-l[Q,,()V\ﬁ C\MQLUL Hbl,) H’%wlf(‘h:)-\ H’*’u C‘l)
ower 1613 M= -So,btbbm . WY, g 638 |
T
A



- LR T JU0%6 Yyt () + OB Ly, P (2

X ]o,\L]o,2L]osL]oul Jo,5L

o,6L

roﬁ"—

{63 |

You'[ou (o062 [0S |06 [o43

0,13

0,1€

0, 0b

Yon? (0,90 [ 0,8k |0ST [o b |02}

O\ €

0,07

0,02

M@ | 391419 [5.85 [-233 |-y,62

-5

-2

-1, 3

-50,0%h

ML



—MUNLLLLEON >bMAquWL

ot W [ i) [ aw) [Motm
: = %5, 4>
hevela 132,65 15} _ R‘;,"‘,{ o
d 3 1 Lot 1195 20,961
Mun goade quive ¢ coth ewn 25, k, 0:95 Ll;.!;o 015 .23
" Muwl en L 6o\, ok [ [venxe| 4 1,bbb
H\L’Ulnl,‘ wvtowm .t D6,y 083 941 3,3‘ bl
SuCh TTRIPN To¥ AT Lo, Y
wchoage dn wmblow 21 « 6 B3 e 8915 e
dalh de trowpbion 13125, o F ey (6,915 [1uo1F
°, 97 \L 20 1\, 135
Poudy yiopw d Tablhae 216,14, “oF 236,16 5 |-¥5,159
rert ° ! 0,95 Lo\, o) i -35',312
k. (=%
Vo, 61,20, a Zz.gsl _
Suachonyes Loutlny (LouVol D) Bl \S3b65 |03l |-49,9%
: - ———
Powne: dw temss Ik 6120 |46k
V ot cow Wnecaar St ablay 33,45 XN ETET
Fuwage 4,35 H3Y | Bujeb
Sewedlle 21,1, 1ie7 2043
8935 A2 B
tordo del Tome Sw laSewdl Yo, V0¥ 36 |
4,93 WG;@
Seiswa 33Ut Wikb3ce, | 1S\ €55 |99k

Combinorou dm ! Qewe s

4) H=< 25%,S3L N =1239,33L Wz o149, 2\ Stw

¢) Wm=233%t  y. 1533t Mz 104499k,
ey w Eels dlumpien s al,

() He 3L Q= Wb IBE L= 63,054k

@) Wx2,6526  Rmaxs 231630 D = Lo, 2634
momenly Ax\ows Ju pla . |
H'= 3¢zt o %= - 9006Ewm. M. ) oS,
b N

M)~ - 39,96 Yount (#) + 139,62 Yygme (2)

M3



X 1 oAL] ol {o3L Jowl JosL o6l JoaL [e3L ]
Yt ok o6l |0STY (0,6 [043 [0,28 | 015 | 0,06
y’m“’ 0|9% 0[3.& Olgl Otué 0|Zi 01[6 U{ﬂ? O(OL
(M) | 36,0 55, 35| 23 | 425 |-3,39 |-tk [ 312 |32

-99,%
’:ﬁf colud d, oawmoat wmin :Ju
_ Govanklow natwnls .
M=-Cootbtwm Rw=132, 54t =163t
DeF R, duwela J oo dm plo.
Al Q»\‘Lo\otqa .~ bowma.
S= £ - b2 b o5,
hv) 1320
o-M. 033wy . 015 D SQACO\A ?mﬂ&humr oo\
N “ C.D\yliv\u_’o A% 2.

2020,3tmT 0,337 D2 0,4 Swm = P20 3(1+ 2 bb1 &.) =053

| — =T “
QA on Ch2 Aeylel 0,53 Racz 15O kalal

KC;‘LM T \lg-! KL"—ﬁ - '01009 Q-bw (—!fb? %tiw
= G dmm_z»)‘ dbUMLdIMM)

Wil Al a vices §
> PAanl DTU(v wiuwdly)
ow puwd alsu W< o b%. L _ N
cA = A-TYel AN Az 2870565000

df&)\ W = lo
xr™ \%e

o 22720 Seaow RopAUts e 25cm.
’/f \.Q)&vbf;.ov\ v antrowmte,

—Cauguriew watwaly

w=Soatbtwm N2122 Tyt ' —-
Ke=\,SY , Kp-zaS = I'b= l’lsz qsl'ssh,,,[c,}éq;,tlys Ty

- = Yt
W= 86X k= Gutl Tz X.q'p= Lﬂ‘.’u%\}ld“it‘iu“ -
—Condikion Sgwnqw, \
He 93 96tw N z}ﬁ\mt Hez . ol%m%-_lo\m.‘ -,)gtei..on,-
NN = ?M; [
Kez 064 ,Xp=0.§ol © The s, 2% Wl Th=Y5H ]u.\tc.om'unar
Wao b h Ra 2 U DTz 5019 o.}d(ﬁ':\(om [ou

¥ ovumakuws Topmoyuudals .
No B 7/ SPLULr 12 Cowme oty \lwvwd%. g

Lutew deutownwed 1 Sr\‘M 02 tow b loowm
W tene Cowowdl ASgiw P\ Z bow o | Som | \ T W
Spw PIL
dz bom

MG



BIRLIOGRAPHIE
_ 22qls tedhwques de Concaptiow, ek de cold dos ownnages
A e feconen ™ B
- DREUX.6

" Profique du betow pucowliaink” edibum €yl 1939

-BRRES . MASSONNET
" Collad dus g'l:;w da poulas e dolioy W\\imp%ﬂ

- CHARON. P
" o collodl ok \IQA..L.Q_C(‘J&:(‘»OW ae O Wges ex bebtwm aums

- DAVIDOVLICY

" Béton cuwg  Collgckion Oude-mémon” edibiow %M%,\SH
- MINISTERE DESTRAVALX PLBLICS

" Coku de pusaiptiow omwuws’
- MivisTERE DES TRANSPORTS

“ Spackions ywv@dwzb Ne dek ' 2 sw Q,IQ\M(QQL dw be Een
pum\\ﬁ,umt i

—~ WERNER H.

"Beton und stalbetonban” .
War F, Bm&hﬁtmgese&hwt MUNCHEN 4920

~ D.ETRA (sewiw detudes tedimgues deo10uE, oF antotouly_
_ ('FR.&NCE)? Pu.bblu@ﬁow SETRA ,ockobu 1813



. 1L
Y

i T L, T

o P

WA
T'J:l,;“;' '.-\.ll..:-'l'\,'

= 29
_.
S -

¥ EHE




1o

R,

it o5

et
e

}
T

-

1
g

L ——




T

LT

REAT | Ger | Ak fAe

]
L

T PURLIOUE ALGERENMGE DEMO ' 8}
—COUPE 4 _a - —

i  ECOLE NANOMALE POLYTECHMICE
DEFARTEME N T-GEMNIE - CIVIL

PROMOTION JAMVIER &7

e mn r —

-

FROJEY DE Fin D ETLDES
port o poures muliples en bhlbn

TLSIGNATION T (ereg
. fioge @ o povire '

T

e ..'J“'_'. wge Y
A aai@ B ee rakiva

1.4



oy

4

"

RETAIL_OX

3

 SORTIE DECAALES EN EXTRADDS

COUPE_LONGITUDINALE e

e

DT D




It
Il

il

=

T R TR it
2
. I T L e T EPUN, &




G P

W ST
o -

o Hoy E

‘ '

DETAIL M R







