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300 | Ag§ 4,94 181,6 35, 45 4995 | 63,4y
30 | Ay Y3 331,6 26,9 449,5 | 51,12
hoo | {5 A9 M6 | A48 393,5 | Mol
T RY: 04 e | A3 3485 | 309
485 0 0 202, 6 9.1 31y, 25
500 P ) A6 3 -249,5 2t
Loo ;s 0 §t 6 A A35 | Ao
UG | 7 0 0 0 A3 LW
o0 / 0 s/ 0 09,5 1,5
1995 | 0 v 0 0 0

fo0 7 0 - 0 - 0




84

cadle @ @ %y s bya doo s 200-%
table @ VOAg s bg &+ Aoo 4+ L50 .‘b

@bl © + %p: by Ao +w- §
cadle &) cable (3 cable (&)

.[?m] xy (em) !2‘*:0'055851':::;; 1, | %5 (cm) y s‘°*°5"ff' ;,)’- of | x ) de o,ozc.r!csw.‘ljs"x:
200 s A8, Y ~ # 7 s
300 God )y Adb Y 7 7 - #
350 553,y AAy,9 7 r o 7
oo | 5oty | 35,15 s s ' 4
bbo | W53y EENTS s AT L o o
500 o8& 4 61, yt s A58, 80 v Lo
550 | 3sCy 41,33 6ol A3k, U P s
Goo | 303y 35 5584 ANy, 9 7 s
*00 208,y A6 | K54y EENE | 7 Ay
o0 | Aoliy b, 33 3584 41,33 6ol y A3k, Y
908,14 0 0 250 13 5oo0 g2,12%
A00o v 0 ATy 9, 24 Lod, 4 G1, kb
M5ty | s 4 o 0 250 23
Avoo | o 0 P 0 2084 A6
A300 / 0 s 0 Aodl . 4,33
Aoy Y v S 0 0 0
Coordonndes dy table MOden. oo Bu0  on a: Y= JdbGem

-

: s Wl oan] o0 | AW
‘bkmj §0 |roo {A50 | 200 {300 |360 |Loo | 450 {500 |Coo |00 fach o of ™

Bpb 19,61 295
(em b e ot [l [ gk 511 (s8] 30 |w3e |ADS [A4 0
0] |oud (il | Hol B (1) I N B PER AN A
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fuseaux - limites .

ot Juwaw Momile st pue jone Aimites par 2 courbe daws /Luj'oe”o
dat s houwver e cm-u, de rrcSh’On Je 1{9}’0&! Lk = n’t:wf’cvtc
ﬁlac?fa ¥ trien povr 7'4,3(4 Jjechios _solent -haaa;outs _@mprimées .

g i!u.jcwu, Lomiote

C's\' J; wiehv a Jw;kﬁ Lor a\u. ace Jo." Ae -k.-ou-er lc Cau.t l‘ju.v‘a!-eni’
povr ;‘u A nJ aik pee de Hhackon.

A-. ¢ - Mmat
N

A' -l T min
|

V\mnt = qu,+'f'\q
Mmein = Mg,

C = S‘J.;

c - ’V.

14 {u.it&u Jimike.

C|$\' vlf- ;fuJCM G-b ..Q.: antou aar Au, uct .ﬁo;" At Wr _,Ee. cable 670:Iq f..l-
our Je )a,. ,oonMuk \'nahw,afc m-k ,u_.,]ér,‘du.r. oy .ej,df’c a _Dq COLJ'
adwmissble (Compruhm) Por ey 2 %.Lns Iuiﬁwwrc 2 pludere et
a 10:\'1 ?uc ok de lao Je char

- ¥_. TMmae
N
B - - _"_r._
- YL __§.'-
e g [ g ] |
j“s[_j: awee 0 = 0,42 W_;_g (uon.ﬂm.d'ubu): 168#/“.,2

4_151;0 dv A% dwieav ,!m:,k.

. N \"\wl;:r\ Mimat I C B '_?’\_v-__&»__, A' le- ﬂ_ﬂi._’.A H',{ » <A
Seckioms| ALY | ko) | (ko) fi...) few) N N Co g
ooL | 254 3| © 0 |42,35 | 3o,y |-7H2 36,4 s (Beie3b
oasL| 20 | o | Ado 9591 362 | -6l F | oy 0 | gapnettod]
05 L | 534 |5u5.95 |3ub |fias | 33,885 | - 43,93 ~A51,4 \i,)w,‘.;\.u-\s\.*




FUSEAUX

e e
A

CABLE EOQU

CENTRAL

royiy
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hmgc' Au. 2% :Fultl\u J.u'nl."'c

Ame ) ) ) l_\"\-s‘.q_ g - Mumos _ ) 1 : r
e ] e e e I S i R
ooL |25,3| © O |e8\32 13433 | ~343,35 ¢332 -3438543¢ 30680}
025L | 520 | Wdo | ddo 12542 a2 | - 196,05 A3, 13605 110,55 134 3
O5L 534 144595 (982,k6 (25895 [Aofit | -210,98 | 13,93 |, orcisiudasnss

longueur totale des cables

&R

0
2 1\
’Q'l:cid.t = Les M.
e -lwngon Covrbe - ax* - dy- lax.dx
1:.: J’JJ = J\'di‘wda" = j\Jd+@.n:)"_ dx.
?o.\nns la.x = Sht —> dx = -iL cht d¢t.
, : P
Le - j Va4 st chbtdb 5 cht 4
la la.
Comme: CHE « 4 (A4 chat) ; Alos L E%J(mm&)ir c 2 (e4ferae )
Re - i(t-&lshz,b) or shat = 2sht «ht.
a %
| _ 2
Xe = “—.‘[!:+Sh|:chtj cht = Vi+shit

shtcht = she Vig shit s HLce ‘% [t + She Vi sh*e]
Shkfcl\h 2 (,k ) 5|'\t4 ‘H- shitt = && - E= J.-, (Sht-i- YA+ 58‘&)
d'od Le - %[lh(lazﬂlueuﬁ)-}lau\]di(lqn)"]




tableAy JOnnun¥ Aa LOﬂJdcur do tabla .
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Y ® | ® ® & | 6
a.\é" 2,6% 2,36 2,53 3,685 3,685 3,655
Xlm)l w95 6816 139,5 o8,y Fol y o8y
Ld (em)| 4AA5 g2,y §o00,5 6I16 byl,e | A4914,6
Aetew)| Wloa1 | 6995 20,7 139,4 139,y 739, 4
Lo | Abo05 A6, 449 | Ab,213 | Ay,3 A4, 81 9,31,
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PERTES.ET. CHUTES
DE . TENSION

Pream guL e

ola, mise fu Nenkon d' hee ,u'ufc F 7TV TTT ?o'sm" VA A-i][ft"ml"o de J'e‘h’ot} 19& J-u-
a e a‘r?&‘ o pour de Nerim. /Cefq. s de  aw Pcvk. 2 chutes de +ension
14.6 2 ymb Pfaclu‘d Lut Dustank Je ta mise i denson o e Pario.:lc
Jo At ce.

ON distin foes Ju poar Tngkantances sk o pedes Differdes,

Pertey Tnskankanie 3
. FroMement du bl Jor ¥ faine.
. tasment dau ovgena A'Mcra# (RccuL J'ancm&d
_ Ratouvtitmenr ustambane du betom
Perten ‘)iﬂiu’u .
. echuke diée aw ‘f{u.-aé& Aa bekom
_ chuke die aw Relrack du betom
chube die 2 L wlaxalim deo Awers.

Pertes Instantanees
1) Perkes par :fwllm,_m‘l—-

olors dmue min J.u;-\(.u,ﬁon' Lo cable Akl o dﬂon&&mw uﬂgl-:f par
M“ar){ A, Aa Baine , —oube .fcnu. de _tontack ke GAME oF aainc J'o‘ppcue
a aﬂtﬂﬂn?mw}' {2 Pr‘odm'}- Adone e wackien dP°
Congiderens uu’ hongon  tourhe de u:?an R, =P _,ﬂuna,awr ds e+
J‘% o ,U-I-ka da{ ) S-on‘l‘ '.?o" ¢ wtf-b.oud' A& -fuoi'kmad' a[u-
Ca.bLo Aur A 3‘&0'\&.

0

Sor B Ja deusion dam Xe cable
> Yudue de fa pratic Lourbe
e wmkle erevee  pun s saine
pue _tomhaite  tadial %.Js

o ame ﬁn*mi»k de
s 4 Lo

6?1 -*.%AS =5 ép—Pz- ’fﬁck

S&s 3{ iy ds.s &i. R

= Lt R o 4P
B pamg e 9
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Wa Mlation du e suakim diffbicte &b ) Oo. e

o Por  teupon a Non a»:»u Se la courbore, o

p(o() = A - s e P" ﬁmcffm‘ T-u .a'.-luc' Aur Le 414{4' Q4 _hue va.'q:‘t'm
s 7..1 laire of = ?m.\'i roooe j'or.‘j,im.
Dawy  Jo e on Ja fastne Ak ek &'duu g O wly a 20 theorie anean
foutadt  gohy el o e = Pag e -f-m#en.mi' . Dass P’a-u‘r'gua
e Lo w'el dﬂm-‘ ¢ Qoarenit m eut J‘w”‘c, 206 Pfufuﬁ des deviathens
para o pus ow Mmoins  Margule 2y da gualil’ ol Nereakio .
O devia dome _Aewir _tovpk T du ,Cotfyl-'u'cuf' Je pectes  _pu ,Lg.,g N

d'oa P= % e-(fﬁ(f‘f&] ' 2. _L’Y‘ﬁ)wr Jotale du cable.

O‘ﬂt Jm!t’oww u derie Je. J.q, :iemdim t" =4 - 3‘-{ + "_'-; > ."§5+.- i
En ne Frona.u} ]ue Jo 2 prcnu',crs “vum; on obkent :

B0y < [-Fca(vl' LFJ.) i avec of en wadian.

.2) Recul ‘\)'o.nr,rq,a:.

oLors  du Mﬁ;fulr Jde "Q"F{m} de devtion du verin 2 _,L'merqé‘,}-e Je produib
e _Lectr  mourtmwnt  Jdu bW vers e betom. :

e Aoyﬁé‘umw . du _table ¥ 2.,“6‘, par Lo ﬁﬂlfcmwd’s sohe  cable :J-g-mm.
ax beok o suie ,t.ui"a.bn; Longyeer V X" \ da Sowme dea ¢-'E{a;}s de
‘f‘d’kﬁu&i .L‘T\u- Libre La ra"n de Jeuion duc e 3,&,0‘ mewt du AUe .

X
g - é_j ACEs) I
Ea )

3 f. oz 4.‘{:) o
07:3=G;82'( ' G [d-lm (f'%-ﬂf)]
En adme ot  suce devi akion a.uf“ frivce -mtije-mc 2".",1 Jurta jay,,w, x

,:\! § - Ea, N

G"(‘?‘E* ‘f) _ . 3 Bay. 3
" X: = = .
0 2 G- Gy = 2G| far@d] X o 2% = 1an %

3) R accoor coit ment Instamtanne au Leton

En 3&nzva.l e Pou}u ;wmroﬂt P&mwrs ,La'Uu J»f,‘wmuc da calkle
avhuat La Pra&auw-f-c d'pme M Pow’u ne fomk poa dows M su feupen
M mime toups.

e g,.;l» de me poo dewdre 2 meme 40..,.'1 jouj e _edlee prouo Je )
pae oo b Fagion . En effet fos Lo A7 cable Headu thaucre
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La wmol  taw leumon Ju Oewdieme _eable P’rouo st JSus  talwurtodie masl du
bekom |, Lo Ut _talle  Aadu pubit Ls meme  rtatiouncCutemask.

5S¢ Ja *ou}u- ,Uuurm}f- m  tabla " de A% ,ca.u-: thil Je Tacsurais madd
Ae bron AL wwr (o) cAble _bdvasks. b Auai de huite | xut de
Jb‘bhicr ,Lﬁut we Sulnt au Cune APM)'I-.

Soit .E_‘: fe taccowe caremind  pui haire du  bebom.
b

ﬂ(}‘a o= gj_E_a. . ﬂ[(nq).} -2)+ - --ne +.1.-HJ = -Ii (h-') £:. Ea. A.
ln B
LG}, - Jz_'c“-\) E_ésv G;a A‘. ﬂf.ro “0"&,’& Jfa RLM"“”'J

0"8; touhaite Pro\a.u' du beton aun

C.D.6r. des atiors pous ~houte e Lharjer
de ,Qov\rd o‘urr.'ojcon‘bn's ,ﬁaprccouhmli\-..

€i: modul de defrmakion Jonpihudinod
Tutantante de bbon E - 9590 V(]'J'

Pertes differees

1) -FLua.ac du helbon.

de bebon e defoume daws Loty dows L'adim e towhaide fixe o
T,hdf-ﬁw:-f.mw} a.PTL(u.’t - ,Co“’- qumt.;ﬂ l} Lurifon ,ﬁcvdoubﬁ cjt fa JG;DUIM"

- \
Lugtautannca.

DG-H_:' -26;;.5_“_

Tp: towhaile fuake Jo bdom dam Lo puhim thudide an €06 do Auers
Fous owe fea athims e M@oﬁdyﬂ.s Auree J Cowptis a Prcaan-l-umi..lc.

1) Rebrait du berm.

Ru _tours de _ton dur Gliement e beron Aubil e diminu b de  _ion volune
apyelle "hwail”® . En j”""’“e ke wheit n'sh pas aming  Losgue R
table Aomk aus e Yewdion.

dea AMe solidaire du berom  subivad  fe meme  a ccourciin medt.

06% = br . Ea Er: chbbm%Js;cbhd"-

3) Relaga b do Aeters

o table tadu & e Levhaivk Ga toitine do ta Juile alakiqes o dont da Mfow'
&F mos~terue jaup}’m]ﬂ, vo.')'_/l-a ,Lcnhm:n-k JLT‘M‘.MGI’ aw Atours du "'CI-u.PJ

o uhi o da TS5 TBR je.a ) - (0;"%;—’ -o55) Gp

AGG = mat Co .
s



Pr{v\ cc,?c. AC ,Colbv.l-

ow ?cw‘i- de Lo dewgion Taskale G.p.
oea \;oJ-u Aundrawtannies  gont:

2 %w'rkmm..l" _,AQ'Q

. Rewl J'a.;u:ru‘;;_ — bﬁl_

- Rawovrsicesseny —» AGy
ofa, _tenhuac. te 4Prt:¢ b Twtomtance gk:
Q'p; - G?. - D‘t - 00-; - 565

a ?o.\-\-ir de ceVe vouretldle _tomkeainde

BT, .

Pevreo Twitanrannca . pG , BT

Q/‘, ,zgnlrw',.-lc :F-;mfe, ([} = 6-9., - DGq - BU& - b(l‘é.

ﬁyp\-icwk&n
- Ry = ASydo by) em*
Tg = _le550 HI‘M'
Tpo = AWFIL Mlemt-

Penlte Instantancu

N

on detamine fa -tmhaiule f:hq’c.

A) dohement = 8G= (£ 40 n) G, awee < 0,47
Y= 00020 /m.

LEnte Llappu o Qe dtchion h.,c.J:.a.n.c.

Gble ® @ 3 ® - ® ©

«° A2 Ao 20 2y, 45 2y, 45 24,45
Lotm) AL, 05 Ab aas | A6 213 Ak, 34 A4, 81 9,31
Mi”c“,, 4032,5 A2204 A4 03, 05 A545,6 A4Y1, 61 1397 %
°€[‘ﬂm, A220, 65 Ay ¥1, 65

i(?[cw . 43 Cl,} A5
Gnbre Lagpor 2 Lemergone du cable ©®

i | @ ® ® @ ®

?° 12 A6 Lo 21,45 24,15

Lem| F0511 3,443 1,4u3¥ 5,3712 2,51y
bﬁ,‘(\lz}bnf) 106, 3 95k, 43 Adyo, 15 | A284, 46 Ad95,¢
8, (=) 953,13 423813

Efa‘\m‘} 409¢, 30




o Emtre L'a,"u.' ot ﬁ'ewnra;_na du _cible @

_Ca,bl.u @ @ @ @

A° 4% A6 Lo 4, 45 .
Ly (m) h, 54y b4, 53 4,538 2,51y
o6 (bgle) | €94 99 160 | Aob3 ¥ A496,6
O3 (xglen) 9113 JA%6
01 {hglem) 0332

.£n\lrc L'«}apdi .L!' Ut'ﬂdralﬂu Ju- Céblc @

Cables &) ® ®
%° A2° A Lo
Ly @) & 2 2,047%
06 (k) G468 fo2,% 989,98

56, (igfom’) 03, 46

1) Recul D' Ancraac.

X = f3 e e | AGy = 2A07. X
AG& uEb
Ea = 2,4. Ja‘ &aitm‘
g = 0,009 m. ‘ _
Extnch de caleul ~povr de _eable @) dave La pechion dappvi
Lo - Abos m
AG, - J032, 3 |emt
€a = 2. Ado® bylem?
4= 0008 m
X< \/ .10 . lo50 20 . Ao - 11,30 #
Ao3L )5
B, = 2 46 . % = 423612 i—alt.m"
Le -

: 4, = s rade
dble @ = 06 - 239245 bjomt 0% 223913 kglem
table @ =) an- 2 2‘563‘,16 ?l:m"

. Av MilLiev dc da POuh.n. BG—,\,:O ?our- +ous _/?fo ,Cé'_blt;,




i
3) %qccourdvixmtnl- ‘I'!S‘]'au'lﬂ.néc du beton.

Ne _onnaissant par fw valeor de .ﬁ«;,wn-ﬁm-k Gj’ du beton. Oy tolimera
R valer 003 - 3oo %,cna'

calent de G, Cpo = A4T32 - Bodte - 23992 - Jo0 = 4429164 bylemt.

v

\4

i Pertes DofFecdes E

1) ftu.a.a& du Bd'én.

00, = 2Ty, ":;:
E"l Par?a.nl' J:.uu ‘Nut Jf. 'Ou."‘urc (f;, = 0,‘12. Loo. 0,1‘.-
T = Ad%,6  bglem? |

Eo = 1looo \10; = Alooce \|hoo 2. (oY 1;3/‘,,4.

Ea = 2,1. Lt hj]cm“
OFu = 2. Adf6. b det . i3, hgfomt
La. lo¥
00y = d4te bgfem
2) Rebwl du Beron.

bGs = Ev. Ea. Er- 4,5. I
A5 = 2,5. 4078 2, 10 = 525 b.a [em?®

Bﬁ,— = Sas ha}ab;-"-

"5) R&Lil&% deo  fecers, ' N
ola .formulg, n'eh appl cable qoe  Gi gﬂgo,ss ~
T= 42816 byl Re= Afudo bylmt = %: o6l 7 055

gie’-ﬁcv' ( "g’:? = 01.;5)6-

= b7 - max e fiooe = 37

4 (Bones 25 ) (% - 039) 0 Sroos < 37%.

9.6. 003 (061 - 0,55) 442916 <= 495, 42
AGL a Moaw

4 (olosc x B2 ) (O‘EI -o,as) A4291 6y = b5, 3

loo

dloy 0y = 495, 42 Ba[cm" ‘



VERIFICATION.DES . CONTRAINTES
NORMALES

Phases d'execution
oy e {&w--‘ﬁms du Ltonkwaintes  Je :forord' J'«,Pra's Ao Pl,a}os P aprc'.s :

Phase 4 ¢ oM _eoule Lo poutwe Adur L'aire de prefabrication | apres
- Mn dour cossemeuk ,lu.ﬁ.;bam‘r de bekon on proua’t- a da
AL mise e +engion des _eahbles d abook

_Va _kchon thstawke . £} la Pow”rc pewle

- o(o,& /wh}mk{ Aont ,CCECQ :]r. Jq. ruwn}m&,& Je 3 C&b’as pfu,s

e poLJs propre de La poukee
Celle Phate  se  veri ficra a vel4 ve s povrs Jenfe mput a.Prc's _awoir
dewoffrd . ot Iw...\-cs didferdes me donk pas tueorc _lonsommces.

?hasc 2 :oN POV. _,Qta Pau}'us Avr Lewsrs a.PPuis " on Coq,t.’a _Ja Ja.pl’a
&t _tontuwawta  _donb _
- PQ{JS ProPrc JG ,la Poa.lu.
- poids de ,BQ dalle ok Lu}u@m‘k.
. precontainte wsiduelle de fa 4% kerie Jo cablu
da  peckim  tadistauke Ab -*wwd-oo"-‘ /ta, PauJ'u dew Pe

Phase 3 ¢ oa dalle s durwiant Pa;(,l-.'c.;Pc, a _/Q,u_ wiishance .
” OH" Prowkio a da 3% mie aw fuson Ja_cable ,uvcrawauh
e on T Aonl' -
- Paidi proprr. Jc J~t Po«Ju..
o Po.’Js de Ja dable b suhetois
Pracgn}'m‘ko reridac ¥le de da Af tewe Je CQbles.

.. pnmfw;bf-t de da 2% 4ewe Jde _cables. -~ *

Ka Mhim ~wistanke sV la Pmdu. + dadle. e

Phase 4 & o wmeb ,Qa..‘;u,‘wbs"md'mrc b PLaa. (4m¢b;rs,9ch-wrPs,borJaw)
T ol /COHLMl ,h:m" : .
- PoiJs Pran de JA Poq}u
= pDiJs de Ja dalle 2&F aukuloisg
oids de ,mru'.cl-w.e)'urc .
, - pre Conhaatn widwtlle Jo 2 brie Je _tableg,
XA #dhion wdishtank AF la parhe ¢ da fbe.

Phase 5 ¢ €'t twe phase Je Nen fieakin 4 Sevvice. oOm q”&f-:c
Ja pur cka.rag L wn fu ek .adiaplz'onncl&a ,daccp"ib{a de
prove Tucr Ne ,,Tefm*s " maxi maws,
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determ ination de la contrainte initicle de caleul

fa woe te Lemkon don tables  auw miliea ¥ downde po~ Je 4ableans c&—o.'frés.
Youts Qv tonttmsinks fomk  an [h.alcm‘]

N

céble ® ©) ® ® ® ©

Lonacm[r:%\:h Ab o5 A6 43 | U6, 213 Ay, 34 Ad, 1 9,24
o.nat., (?)Lw“’e Aa° G 10° 24,15 ° 24,15° | 2u15°
lonaom wlovage | 4, 9014 6,995 8,208 1,394 %,39y ¥,394
Contraile Service | 9355 ,3 9455,3 | 94553 9455,3 | 9y55,3 | I455,3
Frotement, A032,5 | U220,y | AnoS05 | A5y5,6 | A4FiLE | A3374
Reeol J'o.nm.ac 0 o o) 0 o o
Raccovrdiisemenkt 300 Zoo o0 %00 P B oo

Fluage A436 AATL AdTC AATG AA7C Adte

Redaik 525 525 525 5125 525 525
Relasation AT500 | A5, | A%5,10 | 49512 | 49512 | 435,12
C"_E‘:“::t: A2683 92 |A28%1, 7L | 13060,47 | 4319402 | £3123 o | [3049,12

ol obtient La /wolm@.k uw Kale
cactiales.

ontgunics

Verd :f.'Ca,\'Lon do

se fairank La meoyenne Ja

Tinidiale = A299%,6 b Jemt-

~

Jtontrandes

'narrna.fcs

, Caratrerish; a\us

aeomh.;:iuu de  Meckions.

SECTioNS Poutre Sevle Poutre 4+ Dalle.

B [em?) F7 61 A3251

Vo [em] . 39,5 61,7%

No [em] A0, 5 A62,23

T [emY L3571 . Ao* 7,336y . 107
A Jem?] 56 Al , 22 55%6,5

Ws  [emt] L8693%,99 Ao825k3, 9
W, [emd] 2615 93,36 452222, 45

¢ [em] -~ Aod - A54, AA




Phase 4

fNank Ja, mee ke tention
tonrrainbe  Awibale
Pre tonbrann b deo _tdble -
Lonhac tes ,Lu.}lu.clf'tldi "

Gt = 42997, €
3 (4299%,C) x 3,13

FE . raornf = 319333, 9“ (4 -+ Qﬁi&ﬁ'ﬂi) = 4+ ,(’5165’ E}I‘Mi
4161 5614, 22
5. G - 9959 (4 . Ul P95) ) o 3e, 4 yfems.
1161 56, 2%
. Conhaurly J!u.zzu.éth N, Pou.hn.
= 156,45 4m
F,I q- - - 40‘ g’; ?lc”’;
F.s T = + 52,7 y/cm;‘-
CO-\-} g .Lﬁfq,c,l-ivzs .
FI S5 + b3, 6? - #0' 95 = + 32, 13 *f/‘”"z
F.5 = =364 452, = .4 de, 3 Byl
Valeor d¢ N"5 Waltowr colbemewnr  Tushauwdmnne’ Jdu belon.
+\6,3
; 0.|° = 2 +A463
895 i ) '
3 i X - 9313 -463 _ o3y
i 199, §¢ 240
AL03en | =) %= 42.‘[ kjlam-‘! .
| 5 ~
] * AT om 0';. = Ab3 + 324 = 851 h; Jem2-
+91,%3 d
- 4 - Ea (/. - 1 - 2t [a‘ it = 5 et
AGy - : (n-1) _Eg; 0‘.,,d . 1(3 i) e §i1 = 4u3,5 byl
863 = Ky3,5 13]6.,,1.
Perkes Tnstantandes. Perbey differdes
AG, = A220,65 l-;im‘ Am,_ Ad76 éy/c-,
bT, = o & = 425 o
bGa = hyd, § 7 ﬁ(fg = Jgf, A2
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" lem

345399 24 Lg,

18C < Abbk, A5 bﬂml-

Contrain ks de Mrvice
Cowttaunte Tuikiale
Qa 14 ue Je tibles
CQ,V
Ac. _,Q‘_ Wa it fu dewton .

LY G-qg

955, 3

Vo, wbir e FZ»\Jb

20604 - A896, 42 |7fc.m"

Jim?-
Ga + ZAG, + 240 2 AB0is, 6

kt Jen?.

¢ Qux paty Gustantamnses

ba veri freahion e el 4% ana;e A fra @ quelroe joirs doalemald
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Contwpnite tonduelle ¢ A30156 ~ A6bl A5 = A435%, 45 5’/"’1
fore de Pncoul‘m.i-.-[-o =) 5(1436‘4,45 x 973) = 331347,83 )7

CONTRAINTES  ['hglem?]

E Fair
Eibre Lementaires Effﬂc"\'m

A’seric de cables | poids  povire

Faud 4+ Al2,94 - Fo0, 95 +%1, 99

F.5 - 34,%¢ t5aE + 20,94

Jta tonttasnka Jonk ohlenuey Q?rcfs avour Hircr  diwdement dea
tabla Jdabour a Joo 7 . R #_u,l" don Veri foa— fue Lo Contranntts
&F{aoh‘ns obxnue  Jor la fbre  Tuf o fup ne c;aran—ni' pas Ha
fonbwainde  du btron [en Cowprawon)  soib A 2y

d' < ¥ =) 63 = 0,695 Q';,y. lo; (J H) D'ﬂprés A i -

@ dg=4 = 0; = 0,6?‘5 . Loo. 1.03 (.!H) = Adod [7/4,,,2.

En p\!ﬁw& Jc. Ml'uakm ,8\. fonl-uu'a.k @ mi bbe de Cow.PmlHon 2’k
Ty = 966 . srd' = 0Ll A0 4T 2L kpfem? ' |
FT - + #1493 < + 36, 2 l-df/cnz
F.s 42,9y < + 86, 2 o

oN ?-w} done  Hirer o _tables d'aboot  su Plaqoe/.! a oo 7s.

Phase 2 |

, Premizve  drie de _tables (c&b‘es J'aboui'J
£ va pubir ume prka  4kmde & -étbﬂ’d.

(oubrainde widue®e = AA3S51,46 - L 499612 = Ao #1941 -h-glcm=-
Foree de puconhmh.k: 3. (AO:FH,L[:), 913 = 312899, 6 h;-

Cunlrm;lm ,u,;b..,clfo‘cs.

+T . 311396|0 (:j_ + Oﬁlf IMI‘S)) = 4 ’{31"19? bf]f-m,'

11614 | 56ld, 42
F.e , 31189%,0 (4 _ (m.q)(m,g)) = - 29,99 hgfemt
6l '

561422



on ,wni‘ic’erc

La datl, Aomm e _,owgkuap,.

M dalle = .QOO"H o
F.1 - 200 g5y hglemt
31593,36
&
£.5 2004 0% . 444,46 halowt
K§6s 34, 95
CONTRAINTES  [Rg [emt]
Fibre ELE MENTAIRES EFFECTIVES
14 W"l':j:’l-‘j Povkre dq“t-_
o WL T -10,95 | -55,4 + 863
. 5 -29,99 +52,% +iyl, AL +63,7f.
Phase 3 Seckion -Gakstante povkre 4 dalle
A% perie darmatires

Conttavte wpiduclle =
Force e pre contraite

Aoty - L, 489,12 =

Aoco T, 3% l'glf-'n’
5(1003{, 3?}) x 913 =

2344y 50, 33 LJ

€ T. 194y5033 (4_ + L,fs:,u)(mz,za)) SA2,C dgfemt
A3254 55 36,5
Fs5 o« 43Lys933 (4 - Usyu)(64.3%) = - A 9§ L‘j{"'"’z
13281 5636,5
Dewiieme peric d'armatores
AG = JH%I,QG };,3!‘,,"2
AC, = o
0€y = Kud 5 hsem? P
OV = 491545 BJem? 3009 A§36,12 Vglemt:
lonFuainde Luikale G455,3 + AS15,3 44996, 12 = A3266,51 Mjem?
tonhtaimie wrdaelle A3266,53 - AS15,45 < _AA3E,42 byl

Force de pretonbrainte

F1 ¢ . 16bL,55.16°
H5221%)15
F ¢ 4 28654 (o

AoT2543,9

E.T.  3315u%95 ( 14
A3 151
F.6 . 33134195 ( A
AR L51

3. (M350,42). 9,43 = 33i34%,95 by

L{‘SILM).(/{(,L,B)) -+ A35,1 k; /c'n,t
5536,15 ‘

(45'.:0(44,31)) = 21,28 kg lom*

555,15

Contraim K }Aga.c\riu o ta poutw

- "5-6) :(3 Lf[f-",l

- 4 13,1 bf{cw,il
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Covttaintes .u..zcndft:u FZUL La Jalte + euhtbeiey 4 Pr&JqJ-Lc

F.1 - 215,25 . (0% " _L!;t_'c h}’ml
H511221%, A4 '

- (9
‘FS + 05,15 .Ios - 4 Ag[ﬂ hal.:mi.
40?25113,9
CONTRAINTES [rg |em*]
' ElLe MentThiaGs
E +iv

Fl bTC A? jerie de 1° serie Je P°"+"' Dolle t predmtic ‘F“F¢¢ [

CAables cables 4 €nbutboise

1426 + 35,7 -56,73 -41,6 +A54,97
F.5 -AL 38 -1, 45 423% +43,9 +3 . 4%

Phase 4.

ba M atviv  d drmaduce

1 Zr0d.
conbraunde  1wriduclle Aoo 81,33 - 1 (lfﬂé,!-'b) = 5#:'5,33 kg fem™®
Forece de  precombaunte - 3(.51165,35)‘3 933 =

= 24‘4004,4 ha.
+ AA3,0k LJ/:...-,*

va.  pubir _uue /PUJ‘f- de

F.1

F.s - A ¥ h; Icm’

La. 14 derie J'amma.l'ore.s pu.lﬂ' A PoJ-c. A.k‘mtfs a
Con Ftainte wiiduclle /‘43'5'1, 2 - é ('rabllz)
Force de  precontrainte Ao¥19,37,3 x 9,73

F. 1T

4 200, .
= Ao¥19,38 Iy/r.m’
= 312398, 4 k3.

- !
+ A28, 43 ks [ont R
F. 5 = 20, 06 hglcm’

Covbramtes »_uy..arau pav _la ,okq,raa prmancute

Mm= +545 95 +.m
F. T o _Bu51%5. 105 _ Ao, ¥3 ?kml
H52221,45

.5

T\

4 Fh5.%5 . Jo?
AoR2543, 9

+59, K3 hg[cm’.
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- CONMTRAI NTES [k [ers]
] Fibres ELementaices EFFectives
4] wric cllboles 1% Kric calbles M., (ch-va. f;cw)
FT + A43, 04 + 427,43 ~A0,43 + 420, 4l
£.6 - AH# -20,06 +50, H3 +A2,6¢F
i
PhAse &
oN d.PPLL que le AWGBNJ‘-S Jviley oF militadre
C'st auwe  phase dite  2n TSewice ¢
.Suro]na.\- 3‘; Joviles LB(_ 4 }W‘Ivirs)
H‘ - -’.»1’6] lb + 5‘15\ - 1?3| oL ‘}w)
Conk vain des. 1 293, 02. 103 -62,0 kg’m"
W5 4222, 4%
f.o 2302 . 107 | + 26,4y kJ[c.mz'
Aof15 13,9
[ /C.Onilrﬂ.dlq*ﬂd [ hg}(-mzj
' E Lemewkaires e thckires
Filbre A% drée Je 2% &rie Je M &y
o bley et bles “('“ Pﬁ}"‘) M 1
1 +AA3, 04 4 A43,05 -Alo 13 -2, +42,76
F.5 LR - A% +50,13 426, Ay | 41 47
Jun ey fa At mrie b ocelles wiblt e Pa,}q e a 2244

Ly fu

I""‘k“6
Fofa. Jc

t + Ad3,05

pre eemhbiad. te

‘olumo touky Ao, tea
_tmbtassde  tsiduee le .

h} [qu

: -A?‘? J-j/m"

‘ Surokmﬁu WLL;LaLM '

Ml: \.\15.45 + 6.1‘6 <

F-T, t

F.s

( ) + hotoirs)

Aounk _tonbrmmces

Jo#(3,38 - 4 AT = 94553
3. P53 x 343 =

i
L#6000,2 59,

_ b ges
N5a112 49

¥ uFe 5. 103
Aoi 2543, 4

W36, 54 +m
-9, 52 Lb,}m‘

+ ko 32 )7[c..,1.
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Con TRAINTES [ Yes fem?)
€ Le mentaires
Fibre -
A% werie cabley |45 kric cabla Mm (Poid. p.) My
(351 A A3 ol + pA305 Mo 33 | 9,52 + 3,7
F.s - 133 - M1 450,43 140, 32 455,35
L P‘m.ib @ -Q—w..,r + 0,42 qzr' = o2, Hoo. = %4 7/;»,2-

/\
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VERIFICATION DES CONTRAINTE S
TANGENTES

\

Soot dawg SLa Aeckurn J';.u.u. Pou)-rr. puon“w'....-k. e (g,ed.\fﬂ.g& Jde calle
Tuboduit  dews _tome Pom.uka povr La 'TPO\cc. de rmwnﬁ@"e.

N= 2Vcsd
V oz 50 5 o . Dawr fo fors di precouhradde pan _tdble

N jnn?obw.\re mormale
N @ }ouroh;rb val tade

'}{; w wwlle done daus _abe gedhim (omsiderde g  2fford hau St
U..dMa.\’ -Tr
Tr = T. Zfad .
T: GF‘-.'nlr hau chant i Jawun
llocchabans  glevwes.

eNAlLpation Des Con TRAINTES g

~
. Conhainle de Cofaille mat Gr bot Dacjour vebe.
bo.2 3 ¢ bras de Loutes

. Caccde de Lopoille mud  admonible

Zr. T (fr'-v T+ Q)
T’ 3)(' J _ 0-3 Coxbraninte au nirear Ju CDG

a', G @ cwbuaiate adrisible Jde
hactum of de Courpreion

ON  devra, -\—ouéourx \er f‘:w . G é—é

COMTRAIMTES  Abmics: Bles

consbuuchwon {-9‘:: 05431 = JAf 05 bilu‘t
T'=0p55. poo= 220 kleat

T =oyt.3 = A300 ’;’IM‘

T'= ot oo = ACT ks fem?

Servi ee
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Z- bi-V, @ fcahiawd

é - 'E-E. . oy A
TN s
. PovTae SEule. (Sec_Hoﬂ b‘ql,oo\-) ¢
cableg Eilem | Vilem) | 2 o) o« Cos o Sino 2 coid o)
® A6t 3 A4%,3 B 20° 2,90 0,341 L¥
©) ARb e | A4 -0 A6 0,964 0,2t | -0,67
@ 61,3 AA3 - 5o 12° 0,917 0,209 | -ud9
TZMeasd = W (-2,5F) < -3,5IN ) 99
THeya = N (2719) = 2389 8 [ e=-01F3 e
. Pookve + dalle (jt.u"t:m d'akout)
ta bles Eilem) | Vi [&m) < E.n,] q° loy Jind Lo [e=]
©) 61,3 152,% | A4, 34 20 0,940 0,341 13,47
® AAbC | 452,86 | -36,36 | 4§ 9,461 02% | -34,94
® 61,3 A52,9¢ | ~T5,66 Az® 03¢ 0,29 -73,%
ZIN oyl = - Ao 5 N 7 ; e
TNty = 4,833 W { #m-0h, B .
. 5&0"10\4' -D\ G!)Od r.
: > *
Seckion R (em?) T [em*] Ng Em3 | Vo [em] | A% (emb) | €(em)
Pookre sewbe | foy1t 43 5001 - Aot 91,1 Ad33 iyt v -0,68
Posre +dalhe | A5 ot WS | €354, Ao 11,04 A52, 96 556c -36,3¢
Phase 4
pﬂr"q ’LM"OJ&,"‘Q‘\“!';“ 2 gr-)q J .‘-Hbrc:&
66‘| = 0 )
A6y = 23343 M = 906,12 k;/u..,z
ZAGL = 1?‘-;0,‘ hj’cm’
‘ owhandk TubMale 94553 + 2040 8y APT6 12 = AYyA82,20 7».;-.
Coudkraile g Juelle < ,(445111. - 2%40 ¥ = ,4,13':1 i helem?
' Pewowhaste gar @Hle t AASL [« 9 F3 = Ado449, 31 kg




N TCerd = Adoyys3a (09404 0,561 40,848) = 31Loy 4C k
Vo= ZPhid = ALouyd, 3! (osqn 4 a14r.+azo'3) - 91134 1 AB b
Trz Tpowhe - 9123815 = 320688 - 3123143 = -59162,33 13
bo< 31 - 65 = 305 om S= 322312,53 emS 2 ’:;.
T = 5oo2l. dof ¢l © T 475,19 em.

[ :;.r'fi = ATy fem?

—

twhmicle  Jo taaidle mat aduwiiible T
Cowhtauin Y A»unéféu Cjar N
LT « 4313y Hltw\"'
£.$ + 43, L Ejltmif

ﬁ'.a ! 3ol 0‘3 = 30,3 ?1‘-"'\"
74 &4 :
. : ceee— C D6y, -i.,z: ] (224 3o, ?5)(11 09 t3o ?3)
4o
|
M““,b : = -t 2‘,({5 yl"‘
' 134

oY' G- L6, 45 5,/““1 7 "3(-_,!2‘5 5/;;,,2.'
Phase 2.
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da, AL Jere darmatoves va  dubic e F&-\'o Lrimee 2 lbttseu.

Cowbrainde  1yidwelle = AAB52,y2 - L (ere,w) = Jod1%,37 hﬂmz -
3 ~
Preontrzinde par able < Ao119,38 343 = Aoy?93 56 kg

N s 300248 Ky \'ﬁ -' Nz §6 450 4y hg

Coutrambk de M"zﬂ.u\' © )
Te = —T?ou}u +Tdate -~ Y = 32068 +25’94§"1‘- - fé'ﬂb"l‘qq

Tr= - ATFleb, 94 5-3
%= . 28406, L -5 v =8 g?f'mz.
305 x AB%,49 _
Coubointe Se  orai 1fe wnd a.én...ah‘b\» (4
towryai le  wn ree par M
‘:- T . + lﬂ‘b llv-u."
§ .5 y 27 % 5_5 Jow ]S q.e = 29,1 Lj’“‘"

B = 26,A% bJ\wt » e} =6 \n}]tm" { T -~ 26, A3 y/cw’-‘

!



Phase 3 , _
da 1% seric davmalura Ve gutore aubic e Pak de _;Z Q4.

Loutrasnte . tenidu edle ,lail.‘f,?)&’ = .'5 ATI6 0y o Aood?, 24y bj,cm"
Peetowkraile par Jtable . oo 13,34 . 913 = 98 A48, TA J’j
(2

N- J81y9,%2 (omw v 03613 0918) = 27251333 h}

A VUL 2 ( 0341 + 0,2% +0,28) = Flo¥a, {5 hy-

Coubrainde de _toder e wed . (kx)m whstan . poste rdale )
Tr 340608 & 259453 = $80 74, %5 o 1302725 ke
bo = D05 em 1= %7998 . Aot omt
S= 524185 9) ewm® T %i. - Ab?, Tt em
'6 - . -1.?)02.1 '15 - _ Lf. 5 kj ,Ll!l

505 x A6%,11

Couhainte de Coboi Wewet aduwinible B
Coutrag, be NP.,er'u par Nt

.7+ 1351 *-J]eu"-

.6 ¢ 88 bg]m"

=% :Ev < J%lq ly["""} . d'ow }6, = 4,5 ‘7[‘“1 P @ =23 4 7/6&..1.

-IJ Gg = 1,86 "}hu‘

Phase ‘
Do, AL ¥vie de Jea bles ’h'k"‘)“"" ?u}t. de %Ib@d.

Couham e aideele 1 doo 94,31 - .‘3 196,12 = Ays55,3 ly/cm‘-
?fLWp¥m‘k Vu" ,&;bta. 1 51155'5 x 5':{3 = .92090'4 hf

Noo 4648663 by o
V.o ds0a2,0 Cglent

bk de o Cooi Wevink 5.

Tew GBu3E - 45990 o - FURG by o Tu IS jgr bl
0,5 x J63, 71
Coukraicte de Cooi Mewnd 20w sible &
Coulran tes  pu- el ?m--'H
r1 o + 33, 41 ‘y(‘-“\‘
1} Q’a = A6, 13 lﬁ’cu"

FS + 4 8 h"“ﬂ"
= B o< 43 ‘jltw\‘ =) IC’

Al

W52 by < G = 25 Ryfeut
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Phate 5

Aa towhasnde de i dlemet adwishble G a¥ Mo méms que poor o .
phave puaw‘m:k T = 13 h?[cm‘-

Loahainde  de Cuaill ment B povr Aa, }w.olm-r;é' corile
Be ¢ helair & T = Lod4o h-a

= Tr = oo -F¥47 5 < 3345495 l-j
= M = + by /‘“,1 = T= 65 ]c-q" 4%:25 l:..f-
d05. At 71 . d 7 7
o Contiauk de  toknille waewt v povr Jea mdnrcp.: Militaire

Dy hololr = T = 4459 hy

Te = 54590 « 485 = 4H6 84,5 kg

L - _H6844.5
Yo,5. 46,74

9, 5 LJ /Lm"

1ol = 96 ke < G <23 hglemt.
armatures transversdles
Novs  avons ave ‘{u:.f.;u- ve Letat de  ronbrmccdes g Ve Llilerienr du

domaine  4¢ Jeturile ) -4oulof~7n's 4 -.faa.J Launer J.'a.m. cwee S Lhias
Jeur Lamt ?odr '\!.?r:u.-a‘f‘f- _)-C. 1"‘1“’“ dr, Tuinea "}Jg 'wrr.‘}c :lc, bd’mm(f',-

k2
-

X

Selon La +heorie du iuLZPa: de Rilter - Moveh , En Lnad covan

J tune 0%“11\'3—;6’ doo  Fisivra AGW de T . of% bicble bomr hupporw

detoupets par do Fivre  domt La diteFion F moamal = a toubrande
ds Hackion .

1929 o 2% | 2z L
Q'"j _ g
S¥ W Je b de Ltadw e mk 9
n = -2
L.-.-._.%_j {:-\‘33
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1

&,;, = 5; Oen on deik aveir i) Ve Ta
A ] n. A'B -
o EMOT T . kLT M
T Ny ' 0. T
he ( 1256 -0,95 E‘) ¢
- 'G C.Y
X . rdo <
’ téZbo(s-z%) o g e S
g b
-1 ,.tf- . A ow (14t de Vonna
J’a-.,jd ; (2) Ju gru Qe
l 2 Leprise de Lc.-immqjc.
A Gen = 4 200 ykm‘ Ag = 1,57 ent ( TH)
‘I’)k - L'O ' ‘)o = 20 om.
E_y_?g}_ : G = A2, % Lja/cm" % = 26,49 ly}cm"
T= 59062,3% he Tg = 30,73 %pfen’ [ 2 < A55,19 em
43 19 26 _ M5 oy D= A4,53
0-7 20, 8%
'G'f’&. = J/é Q—Ev‘ = 1800 5’,6!5‘{
b tpacs most L oo U5y 45F | 3.5 cm
0,555 - 59462,33

£spacement Hde. )110 (125 - 9,95 ‘:2:5 = 168 36 em
t £\ bo(s5 - 2 a5, Tt em
26,43
Z' Ll 2.0 - gO C-)‘b'l
Ow Pre.vwlm o pepaSement £ = 30em
armatures longitudinales
Selon L'article 45 4e L'T7.4. Le P"“"‘“‘l““;‘ mintuum b 2o aammtore

}Aﬂ)—.‘h&;mks gent she  priS 17,4,{ 2 Ja peitd Do awwabira havrasda

EJZ = 0}‘; LTJb = 9,5 wy

Dt : D,J-S Llo - = 0] /‘5 z
o.3 2

I;Jt - 016“ Ollﬂ - 0l056 ‘/'
. . X
Am;ﬂ = %qp; wge ¢ 34 2lo. ¥ %:13 = 1\L| f-h\l Gel 84”,; ! atc}.on ame

o ?ﬂ.wqu A0 T A0 =) LA z q\?gc“\t)
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cadres du talon

Selem  L1T0 Gl - 4 1006 G213 = 31 bi'cl-."
cnro’nﬁ; ¢ = em.
E‘_{- = €. .E;.l.ltu s 1. _,"_‘. slop = 6311’ (m"’[q‘],.
t Ten Geoo :

ON  yrewdva  F T A2 (J,As ewt)
fS‘quu} Aass  Ja Yone d'aboot . € 7 A3D (Dz diawdhe de Jm'-ne)

E. Ad3 oo = 21, 8 oy = b2 22 em
5,11

C 7; AI% D => t = /‘6 L
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ETUDE DE LA ZONE
D'AROUT

Pveﬁrﬂ Bule.

Avs  Abouts  de ?au.l'ru Pracanl'uu;..Jc. ‘B aF  mewnaice de Cowe biner oo aﬂ—nl't
A'mu?«, awee  LGut dus  auk  qeackimi J'A.P-v.'s g a }'vﬁa\i' e chant
W Aewanh ,C»vak, de Ce {uc ﬂq. rebmhainde w'a in \cff-'d‘ ﬁv’é
bt (nkaine  Jdistamce  de pon poit d'applitarion , (ebe Jiitane st q.rfe-fﬂi_e.
1oue de 2280 Lariaum  deo Ltontiainde ! /C'Ppc X houre 2he te h'ba,o

JJt 11 N res .

o 'thalement " doa LY e preowhait Peffechac | daus ol Bone, Jaus fo
Poue  mogen de S Tau.hp b damas  Houb plan ?u'rfml;wﬁad/o'ﬂ.,fau rou-"ua

EValva hen Det  efForys

Svr mme his _towdh Jihane | fa %.a.}u.l'o:rs e .e#n'*s]«lo Couprednion 4ds
A/ {ou, de ?fcamhml».-\o , ?rcw-k derciere j'e»ara.)r, Juse  Asnvexdie’
Corruy-ndqu)- aur 2honky  havdrer saut de _lous prekion du bekom q,prf-';
tlle P thtnke pne _tom eam ,Cofrurmdw At J.H«-h Smsaraiaus e hading

€ J;wrfaa-‘rs
mmﬁ"‘y

4) E.hfc(\' de !-orgau Ts ‘ _
F Y ] .
D'apres Le 'Prodd' Jde B P LAcroix - FuenTes . e e‘{-f.nh de o facs
n'excedest  sw  amcun _can o0y ? avee P fmu bile v ible

l‘hﬂ.ae?f::: de 1o 7.
4) ¥ ychqkmcu_,\r
F = 03P ().L - %) a: cimadon verheal Jo Ja ‘TLY" Jantreps

c: 4 ,fm‘s o dubana max e _E'mchx.
A Jo Fbre  soib g oAbt 3em.

oN cuéh'ld' 1&‘6.» J-Lsa.fva mc'w%c )
anIW  iue P'ulimc.

AAL 3 em

Re

¥
=
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3) Conkrain it Jc. ;a«nfuuim Berrigrre ,P.'qu.cra.;c.

Aa Luck adwmdible Je Ja tonhaile  de ,wurrum Sovs ja ~Aueera 365 yig

,L?ﬂ.’& L . )
- 4 k.
U‘ﬁv‘- n = —‘—I—-b G’u°

APPLIiCATIiON,
P= Adoys t = P2 44 Moys = A21,5 ¢

o e de avrface Ts

Ts = 0,0;i P = 0.0’4- AZIJG = 1“85 ¢
6‘4_ = dfo0 lz.o;]r.u,‘ =) A, Ts - ﬂ-j”;'jb = 473 emt
. 6'4 1800
Fol\| ?rer-\, Jaing -fullc & 4 brawches 4 4’,{0
Celle fwlh Mra ?«Qécf:c Je ??ua ‘)T::S ?ejh'lplc

de La :?au d'ebost  Joot s -cu]ud—au}
L'MYD\-»&J‘, ne Celonve . N\ N

e’ \J -

10
¢
\_/
\tﬁ{o
o Effvrh dlchd-l'cW‘-lh‘\'.
b _a .
Fo= 037 (1 a)
%.. AL em
= 03.42), 5 - 3’_5... = 52 t
' ' ) (4 1_111,5) )3
A - E. - 7-7._1_L1~__/.{.-E.’1 - AJ,‘:&? emt =) XTAL; (42,3' Cﬂ;")
Ta 24800

. Da.u,s }o. %onr. Jc, w ukrimkm Ou Pruoﬂ' o‘au a.-n.nqq,bru F\wv apvrer
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