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01.. 0 <\. ;3 ..,.: 11.-~ A-a.&feca» ft« Il .. h 1r-r c..'
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P (,M;VW U ~ r 0.. f2.-e4~ :
~ ,)L /)n : MJtte rrr: ,'l~/.l!t,e.efr

raoec (h.vdu,&s de /aI~1i wIii..
'J J .A<:J J«..

~ "de k a.elFn.~

de 0 ~.../.-{ -?>t: a t-fÎe::t: ~e.<M.t "a-v~c:.

r" c.c~ C/L~tiÀ;~ teNU< 1t'11e-<M~ A.lJ1.

1e4 2. (»1 ~"rlf~ éA.vv>

I~ rdt tlt~"JJCf/W~

Je 0 t:<-~ 0. e0 1H : a rsJe ~eu-u lA tt a-J.';'
IACA~ Il ~1M'à.,J fi



& rje.b -de -fJaJl/lA-9 fA ;un! />W...AeM/1i. .w. ('44Q",once ..

_ je haMA-r je Guù/J (l~C.A ccc élA1neu C ) .

le. J:uwCtM-l(. fi<>,J- /uloUIÎ1k . J. ~ ,cil fM.-daJwn ~
.J,I .. MI "ete /l?tan?n9v-e . .Ie~~ rd, rl~__CFt:U- .e.r
,ck ~e " CVl.tr"fe-u-y: r tWe c: rz..€11;/t~ , c/levl.r': AA-<--L

.le j~ cwcJ (frueC.3 e;l"'H'xe C ). b.. ÛVlAc.fe!u4_

-l.tu-~ (ck ~ role)4 <""-jr e /J-O""f..

)d ::: /.957

re. := 2.095

'W ::: 7. 0 Ïo

)f4 ,,~~ roi. /ù<cclildi'mel1f·, d .la RtN-ft a0 suc' S-1J"j­

.tt< Jde!u"lbJ .zr ~#JR»r /UVt- »an fa;~ ".,le rk/lte .
Les rC<HaJeJwdi~f4 r de -ce« .-eJeLlêo /Lonr: .

"Id -= 2. OK

""l, = 2.248
\AJ ::: g.oro

4 ~ ~",t ~lii), /": ,c!t4 ~C4 ,,1~ ~C/~e";
da~ Je /UVJ1,~r Y/A fLUj,ecfiveyuev.A- ~ /,nJ~ {f~

(,5 1111 «c c r. fM .lM/lrOCltOk#tI je l'a /J~ ne;- puJ

_~,hlMe"")- ~ "e/e4 .r!c:Jt-i4 •d"Al50/./(f~l!C.b 4""('>(~
C ) ./fA Ja.itt.1 rd'~~"J" /lui4/tl1f 1n~>1 .~e .r; --uf.&

..ffd .ut"d 1~ckt. ...e<M-l( J3MIWchu.e~ rcle A'e.u/&1;e. )0>.

le ),~... ,olt. G-u-,.-oid .ur /H-L-I-od rrJ!"u11 e Rcku

r r: /UJ r de /l ej~.. /éwl.. ... ole "de!' I-! J ,.le A-JWe-;;;' e
,,01' wa.cuttd;ë,,, ( rr: Ci 1II'1J1ex.e C).

CJw.../an./- .e; c.J M<C~ («<tnj.-~'1 70/l114d't.D·.... de.

CFI1) ,,,:rIA. veWf- 2ti.e .:In/e) eu .t~4."f le tOYTP.'{" tl.P&vafek tm/"

d I4t-t./u-t"
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ln fZuufe rot« ttuI ,Wmme ,dt-F< rrafe rd- kra
rdu "rr-a»-<! '~dU/L- ,,~düef!LrFe C.I à n nex:« C). Cc.

1i~ .(d~ ,~cll.,"" ,aM.ech l'A .eJi1...ui<-"6:Ji t-- te<J
C/i.mUVJ r4.- P-tatuo.C ftru~C.7J~.g annes:« CJ.

_ le J,lWlrag-e "de l1ank.. ,~ fHU .lu iaraHA aoec
.le ~WUM ,.tle .-lA SPI7II/J}C 1'~ kt ~Jt-in~
(Je:v~ l f"~C.9 efC.ID anneJC~ C).

_ le h4/l.lLa.a-c. ,de /l;-1t;"'CnCL ,W-.en iIiuIe
_ L~I fk.Je" l'du .t4rVl-a.,Y rcle kamobud Al fu.nu;'~..t

.ff,.e~e/71e-w1- .e n fun .A9U. /
_ Le ,/;tWI-Q.~ ..uu Le Suunr-ourou ~f.(!M dùcle

- ./(.4 An.v4U/X. "d€4 '/'tVl/l..ar MvL.-I'tl k'~tW-1t-d

tlrP"h t ,de~JVl/l.lrl-- --inceM 4rn"'en/- l' ./a1M .-te Cluly e:

,de ./ Il}me~ta'temeHfl'diA B~n ,de .-l'.;1.naH1be' ~
J.I~ CC<4--Cln1anu tM..- Al StJ/)/J(iRI (slJClili rPie.

~e:ve&/7'ef11e-u1- AF~ vi EndUrJ/;'/èf l'du Sef,{}J)
_ .le kt!Wlaje "IJÏ Ajfiltam ur.Û{ .fIücle. .

_ ,f~ .t1WUl-~"~ /'IM ./~!(JJ-a114 .eux-meffle.,.

AItfIM ddé/lof) Iv.) .t-1.t ex~e .f&1 -IrWl/L a(rf> cle J3 niclPlu/<.

(rrrlJC-A'" e:!C.12 annexe C)1 ,.cle r'nr:Hu' t«~n,

{fre", .A'" IL c.zo atlntU C ) if "d~~ .ttWUl~ 'fW
le1 rett).<;uM ,de k g~ CMAnmaHCe • .tt4 l"1/cMM t:.v.Q_

@4n~ ,{ml- (MWIme-l1cl A.~ ,.-tiY-"d Lu/ler,~ Za.

IUrnenlié ,.de r: Lan:rt€ ~{ é'J.e,.f,cU,n·u· 'Fla.(

J(ak~ ,//MM ~e b:rru.km~nl "eJ!(}IA/}(}0uy-e Jrcle4lëci­
_/h.1''fU€-J Aa..ddi.;nnefJleo ,el f ~(U!.bV~-11 rtUd"o,,~ul,ti;~A.L

r de C/l.U.l4 A-«--t-- 1rwu4 eM. lAonc ,de /toneer ~ ePa.!Jtrl./e1,
S-iF trH4 + ~(.(, .fM1~~auA l'de /4 Bt:»de_~!41,,"{m(.e.

,m.,n..qM.uJktm "te'J ,.u-tJ "de 11n-a.--nff"'ov~ el-f'eUM ClWU;J,

pw.Vf#t'dti.-e. l'Je bnrre/'n.k~ t1>Ialpe' /elf' f/flJn?lif tI~~dwdi~., .
. . " ~,
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if/! rwiu.J" ~ ru-J ,-d: -lA 4UaJh . !JI< s-rUf

r-"i! Mûffé ~clü.e//eH.tewT ,.....,fe.r !rty~QH1»te.' ~ .
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CHAPITRE PRErvllER

GEOMETRIE DU BARRAGE
/. l L ES PENTES DeTALUJ

.te. JaNl.Aq-e .urk-.ote";.L d­

~MJiu.F 1k j..uJt. ~ .fA l1l1e~o! !tut. k /"Jw;
o.~Dnr.el-,avJ. .& ,CD".,;tJë... e>1 f rele /j;uiIlAjt.rtkd-'

A~J~ J a' ~ /lMtrtl1/"cJi;;;,.., J ~ 'el4/-~ s-trf.IL
fmdakôv. ~ ,df!/l IJeuM ,.tI:!h1U4~t'lnh ,';""nd 4~dl~

-tle1 rdt.s ,d€. rrdw , ..AI'.... ,AiW-1>"'" rF .ta~y/
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'F~4.ttHeWr la Ct,~~nta.h4- rt7jJeu1l?e~.s (~tJt;tHS)
/' UlM ,h M.cl'f~ '1 Zlpu YI ok.,r _ To b""")..6.. r (!.c~ i:m ml1...

,th,u'n/e eu ,-de ee« ~ fM-i''tUvu. ,41" j~}44 ./~~6L

1'-1 .efjvvt> ,Jq /~t#teJ A:aw.J~lM.. ./4.. ~~u-eAwe'_

~e ('PIe laiPe. ~~. ._r: !e4 ~>'14 ~~ti~ rF~ ~,.,;e:,et)7Juf

,trl0tM4 ~e. ~LA /de A rTe. ',,' .
~~uA ~H~~ j'VIA-< .kl &low_

~et:eYl- ,tI'-MeWL rIdk r~e :
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FIG. 11- Phases de formation d'un pieu sableux au moyen d'explosif -0 Qi /'

en milieu cohérent. --y , .J>'.~_.
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rtfM fl'>I 7Uf r de "
- PIroU'1'1 6 1Ie .,../;"UUA-7f ruw..4·t:; e~ r ~L f~ _.t d
- t!AYI weil~.. /~ >W"UH"? ..u. ,..cL64 Ara4.e4 d .Ple..,;1,1

Ott 1L!ak:e ,c1~rr: ~~ r";./~;~~

roW W ,..~/~r eu 'M~'" rde9 l"fleU/lt4
tlJeJ;-vJe-, rt4"'i~ .dlltt_é.tù '1'""'/U'/UHf­

/~WI- /A,'m,dt:ll'l/"1VlIt ,..e1e~~ (l'r~ I- /j )
- ~-- - - -- --_.~--~-- ---

1 hl :1- ~ _
.,....,,-+cc~

"

i\.
.....-
-;;/
,~ .r- ::.J ..
j'j,

. ,. . r' ,



9

r=-=~~~~4""'---------r---'--'---

_ .'1r/;f,w/~"" .Jr~~' ..8~eutie~.

-t,. NiJuffotldu.. r~ë rd .e-jP1C'f!/t- ~H -I«k

."1'lAM .h~ rCtI./1a.icIe r.dfeau ~/~Pl1j ./Ie.au­
faut./ë ./0. ra'ue~ rh --Git.~ rUU R/Ie d~;,ujUIt. 1'4

Ili.cidJi rde la /Uïu.diüe l''raiUt~l!. tIIe ~.ti.i4

efr-uwe tfM\~ rJ"~Pwt cf MtoJe~ inlf-
t-(A:l.U .eM. l1IUel~ (~w.~- 0 ~c. r do.M.l>~ LM J

Qd ~h.()~rltQ.IM;Vt ,M'u..l" AM~lM( l''''' .e.u~e .
.~a... JtIiJ ~iwv. ~~ r~" M1Z4oL .L~ &-1_,,(,4

ta1l~ei1. i '~-.. re-WJ/~ rd rde4C&M/re n-r.....
J~ Je -vih.eM"t' rr': ~ rde.la~~

M.t4Iit- -- /YM./nor""t1_ .Mft~Mr~
- 01-1 r~ 0 1.. "JI. • 1 l l

.«-He ro-aoue r c-<rn40Ufe ra-t-< A-lJJ1 reu< '"XUue.. CtTTIe,tlJ(o

(l"~W rzJtT/A.M4'1 (?HJ~~ rv/-rtJw.J rtltlM1

JI'1:ace IClYTnu.t:u"re ,tlA#-..·l"tJr:; LMJ:i;e ~e~ ..

if:&- jtlU.n. /t:W.. len~ r'fA'u: ~ .blUte. e.n/Pau.
'r';a. ra..' -ta. ...-ùM~VI1 ~de "": j " rmJ~
rW1lUnf ~rf/JéÎv8me.. r ~'a.. A !"nk rA

~ r:~ /llejleclid-.Ie l''t-nHJ,,,dar-»<»
- --- _. - . - -

-.
"

2_Compactoge en
L Fon\:oge ovec remontant avec 3_ RésuLtat

lcnccq e incorporation d
o matériau

FIG. 1-2- PIOCCSSllS d'execution des colonnes ballastées.



'1i., '

_ Cf)wut:Jalûll'l ~~~Clm(fUe rcle J(/~ .
.lm JëcJ.n<"F AIWr,f~dolïe~ rac!~ A/970

Mui )'..iu-.jJtü" je /mW> Jle!.uvuI.
cie. r-nut~ ,de .tau r~'i rà:k~ ,eU.

,tJÂoq ,d" {de. l>tLrtù, ,~../a ~tI(U! rdlAi" ~

A-uWeUtW rt!Qm;'ru~itle. .eld~ I~ /"rltince,aj.';

.j'~ ,am~ ~ Hrne/e.uA-- .l'e1 ,~d~t-~

A1Ae~n/'jMfh. JI Alar' de ./~ -tb-tû.- -Cù eLle -".
lieu r{jrAi«e. rIuuJeun: ,-de /1tnely~ - ck .Âfi tigp n«: 1

AM ~ ,de AP d-- 2rtJ /i"Hed A-u-t. ~ /h~ /!t,1t

/lWaM. r'dt.'IM;acf, defiu: ,Ut I,...k~ .,-du Wi ,~
,;[;uJéÀ.. J ,d~ ../1f!;~r rU'L .

let /l4<J~'t4 Me~~iJ ,de4 ";'~tJk"f''''..t

~ ... t.1 • '1t .Ml ~ )'eM rtWa..fAJU<]I. rde.lu~ .r4U<l
lM ,~nJ;';"s ,PIe J.JJ;. r~a.8a-UL; ,C-rftt'jme .-ta. ~eI;;;."
,rI'.un j..dJ tmA/!,«-r ,k fcU)- ....e/e &t kvu/UVI. ,ok ec.:;j­

,of(A ,M-tCJie-tM r~ /U<dtu -u<- EeuV1.e •

0/ aJCJUCAÀ4e .....~ ,e:le,,~ r-eleJ' ~~.

it4 ~ !euUM ,.lM~ "-4.Ut-~--"e
1.r~ w.e. ,ole /Lem/.IJcu- d~ A-ueltïe. ~ jJJau.. ..Vlli, lC4~
IdI7UC~ d!.~-In.ewr.,-~ M7U!a.!,,/l.- Le<.. fuNe ~....cdêllll_
kvJi. xk ~ rde fl11.qa!uJ~.4~ rcle<>~ lfu ....

J.,~e k~tù..e r~ ,il-!~ "t:I~H ~

a:rfûV>L ~~e/f'" e«I- 1~t'.4. b -tM/Ulg-t!4 L-u

rt/lll-€- /~ r-r- /a.'jt/l.-t..uJ- ,cm! ,..-UM. JUuk e.. ...­ru ~ 1/2.75 el- //~;50.~ eJe.uA de,-Ja-trtit;

Ilt """" l7Il.frr: ...-01 /J eye/ü .,MMA~ f.-u--'l-./erJ '~ewJl ~U4

rde. ,,)J4.0 (~.Pe.Jde 4aA'M': ~r cley,.dr:e f1 /,)..." !Jl~).
t.eI!l j..eMiërr Je. ,~~ ~ ,du~ tIe/...JalioJ1 .

A fhu&(eYfNl. Mt~e d~J~ de 4/f.o tJJ~ adcyJë/a.
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t. 2 ~~ :' '.. LA:J=<EVANCHE

/1

1

t:; 1 r

fa rr-evancJ.e ~f6f.la. ~nce A/ulièt:i..&

$~ .1Ol.. t/l-Üé ,-dM. taAll-ate el- Le /k,ù/UtU ,-c/e4~ &wx.

( /\'I·t V f4.<,l jl4.<.ct-"",' "'<M. "" ).

1. ~ /lfl1e4i", ~.Let rieo»..c.J,1!: w,de r~uM....h
jetdl.dem e..J /au - o/eMA-vl ~e./"l ,..tYz..;;ë rdt..t .gCVl/Ulr ~
,-t:tul< lI-~meu1;. .-du IlUVeaM ...du ~1I"l1zit.,-~ /tilA.­

8 /// Il_~
-lei ,-/lIIMf)) ren<-;14 -Ied UiRftUtIA ,-tuu.refJ4 r: -ee« A/e-uv.J

,01« oUm tM4ûmnemw,r ,..-oJunJ.-k, . ,t. /~"'-C~" ,-dR.ta...­

/l-ev(;fM~J de A ;udëdWIt ,..-qle-.tj~ !Uf~.4tU­

-ftL ~kc:dW/-J r: ~e ,..-t:r..U./X A..IeuAô ,-~ ~de .l'<t 4ft!-
"A / /} /

lt'ftvu1iee IM-,-U4 A/udi 1 ICL -naul~ ~ -Le d~ez.r~_

~ ,-de la- A/a.re ~ ,J-nvl'i...J !filcZWlf.k At ~'Im.e

.--du 1.r~. ,

) ~ /UAJOtM.ck.ur ..eide ,..-~./a. ~mme ,cie At
.M«dw-a1Wh. ,-du. tfa-w ,-t/!ea.u ,-due ,-tU-( veul.dde ~

..ka.utUI/L. ,-da rt:l{tez&mé'd ,-,Je la tt/are ,-ej-ale d"l.2)
/1ll4 fa.. Ju:uJè«A ,-de k ~&t.~e ,ete,-dtine«J..ipJ111e_

M1e-vvr ,o.ey"r~)m dau.t ,..-~ j'CL /1Ji1ine ,-du -veu-f dtnuë

1)n.vt k. ,- UJ1C~It.
1 1 _
1 . '.'

1. Z. A. D;~mth-aJwl< ~du j!-fd.- eflecif-
z: fefcl .ur k ~ /I)T e ,-dClAM /tttlUÛ#.

le vüvf Mu;If!e '-~0tM4 AM-e~c./.u,,,, ,..-~ .er
,-eWU~ 1/itwJ.e /~11-a.

if' rff"~ r..lC4MA ~. ~~ r~;/~ {{'~"C4
k 11eAdï~ r~ F,,:ble.J . ieurs /tn'l~!. 07"'JUoJ-
/tW!elJ1ewf 1(/Yh j/Uc (At!. Li k"'I-I.) -,',. -'



''''''', fi " Lill MJ~ reI~ <,!r~ t>ra;u ,a.!b;,e!mJ<e-..}-

~ k"", (.J... ,avec. de44) (J5:{~Ùi~((,~ r- ch.-u/;;.va. r- eIe~

d'bame. cI/aI1JU~ MliV: ,j~ rCeu!aJne.a .I~ tluvr 4Ui wf
.eJ I~ eu 1~~J, MeFe<M- W Cl/U~ ) ;-tn<A.M<~ et( NW

LrVlfl 01 (lu -wf-) tJ1.I . 5 W ( turl (:Je..< eW-) ~ J YIeI.le.> ..6-Uw/
.Lnn ,rk /&lMflfje ,c//-ùn ~:';'èI;CUUf ,rle veuf dIE/'1 [ (ü4r

NMI e-.J") J'TU va//it ,alIü",r/re !;tJ flI/El.t.d/( 1·· ' ','

'JI ,:'ctV ~< rcle -l;r~cJ~ , cel!;~ r~ dë)~
,cie le dH..w:J ..-au sudrP D-mnw u~eo cIJu

6 'J~/ - ~~ 7. - ~C66 ~) J-wi-Ilef j}~ka.Y' ,-, 7ena,u)~;/i

-: jlJWJ l'eu lacl-ewr,., /H-IJ'WJ ~m({/J 'QJ'>!e/1t.J ,a.~ crVli-~. rlp~

AJ1fuu r,le Jeruj'" ',de f()J(IH)f, . .B4!- Idr a,çuCtmnnVe .

4 /'~tt ,4'a.cIr~AM1 ,d --u« ,uulre .he:! r:.o.J l'<onM

,~-c1~k4 1 d(!.j +/~~ 'r'/ IJP ~I'ocle"f hruI~U.~
,Je fCt /l.lafJi.,NIJWJ ..-~tI~w.l MH ;?~V'Ii)< -rdlt"~'J'
~ mlûUJi.. Stt~ v)- ,de .,A./))H /.lPl9tJtJn< (t!'J.a~

)~ oU Je1;. 1'11WL )() &DO /lU ,Je .Lo~Ut.t rJu L~~ __
fi ':!nr,u'lJ- ~eM )!amunf ). LA ~t.w1. r«etJ8tVl,DHrle-1kh./

Je t PI MJeIUf€ Jau 1JuÎ/U4{ ,du &RJVU4r- ~..-ob G. a ut . .4

5'e f) 0 -t\< ..-~ J 1aA« fM, r .li uù,~ ;ww>. ;t/ie\ !,fMl "r 1 !1/4
(du. VtlNt Ô;~ (tt:fr~e.· ,

~~uU I-n-u .la j~tH."ItJitin ,~ /!kt.
. o; r:« ~1!J8.'h.~". 'nt ..Mn -aedeu.t.- nIe 9tJ"

..4!~ rde .l'., ~cJt..~ ,de():V~ ~nu;'RJj. t1JJt,~';"u

JlN 90" ew tAux IJelt ~6<f (45<> ~/,-r~rt:/~e).

d" kce rtlt.<t ~1!>1A rq.- e f> .f't.6 M<n4 ,..le-, reudieo r'!41)4.'­

4:t~ ~ -r-:-:A4/'1e r~?,;'</! ,0000IHWn<e.

4) On ,.I.:t._~~ ..I~·Cd.eJë/,..Ie rJu..~ ARtTJ'U~....t: cW

la. jvw/ùlic.. ,de:e.e~~Mu .6 AAjfm r~raJ('dlf'~e-­

.rWi.t d~ »euti;TÛ/"JU4M:1wt5 ).
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-r:-> rate, -! S l»t .e/fteJMe ..te aa!e«/" ,du le/cJ, #d/ "
( 'fCLUuw.. J. 1 ).

e.,.VJ8lM ),WIM/ffl/J ..MA-1., jefd.. .e/fec11 ole '1.>000 Kt(~k-)

~e~~~ rF 1(/1.«. .le (,.fJlrrCl1 /'dt2 fIj,QYI~trUI.4fU"

lA. 1.(~i2,1a U( 1-I:uJé Ccv;am~c.e.. (Ve:t.n~aJ"~) J,t)f..

{Jch 1ft'cIf l'PlnJt?~ /' 0<. -i/;:. di~u /:" r -b
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36 0.809 3g 30.742
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, . :1. 2. CcJ.c..i ,de.Pa. AWI.:.RWaIlO>l d4l'1.a". cl'UIM dJA.e au vt1\t.

/ 'u;w mtlA!l'/l1e~!IU le vewJ- AR Muiwt..
~w.d ~M tLblU11tr<.- .-un e/',j-.,.c1e . CJ1(. /Uk'elel/~-n IHdit .s
eJ ,k nl!~ 'eu./a. lUI "'-uf1e ftt.Uva..k :

e
S - k V F NC05S

- 0
S % S-Wt- /iwaKo n.- ( 1" )
V :: v-i!ëM..e. ,ot... 1J~"" 'ln (tm.,.t )
F :: {dei,. c /tn'//"5 )

J) :: ~IYJlIUt~ /»'l0Jumt. ..t LonJ rel€-f'~""e tle/dei
F/; fi !) J fl A :2r nertU [r': J. n ffuuraY ,/~YlIreMd u =: 3 H

H : !"1mJw~ anaJU'tner/'e .du~ r: vm.V"

N =- c;jrt-l~"! 'F- re/imt! ale la r{!mfrJ:;", Jde
.J1~krtg,e rdu Aé'~vnit (w- 1e:../r..Jl,,~

vafeu4- /VCUlt..t~MhJ (A. 0) ).

B =- antPe ~.Ia ,~~ ~1/f'uJ- J~tLuk

fJclt.. {eu<re rcl~GL-deuce rJ~ f/43«f!4).ff/ltY'

-fa r:):MI1- ~ cie-- /2-e1ûVTIM r cm /yre.uI ~B =-1· 0

«, r~~ "eUrn~imne.lle ray~ ~iJt
raA!t:c. -ta. r~'wli- .-dl! r~:auJ- ( -ât~~naP

f7l'l r ruul K -= 1. 0 ). JI~ M s ..ureurédJ )
v s: /)0\, f' ~ , r ~ /MÎII(( fi"rrtdü. ailM
k 7: '114 «o . LA Innude ..-dR- 5 reitA/têwt,rq/NJ

S-) \/2F
1400.D

q01«.. .La. rd:rfA..tui~-.,.. rde 5 rtrn!rUiA.?!
F - .2 Fe.!l re '-uf_a-"- k~ rcl~ (nÀ le /ehlt.e/dif 4

"
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t.i»: Delurru'1CUüm de!tJ. ~adWl1- ,ole la. ~.

~ trt;lt'li! ~m/tuJ;Ve. ,u)-A/He -lIdgue.
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F_ r c..e~ + I: [CW1l- + W2i.kOi~ _ u~f.: J t-'}Cp
-'

L l W'L + vJ2.[ ) ~Y1 d.



, u

Il... : U _'/1..Z

W_a. "t
1 - J ABCF

'0 '
0 r'ds ~"';'\ll'd#-i

Ül ~....t~ 1...... 1l-\~~e~
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11 II.! 'j

lm'/' +.~ :J.2. r'l'M .k.. (cJ~f';\\4~'''' ~f4 »AMI.~ .
h...W' ,ul\(, t.lt~" ,-..t. 811'~» J fe ~"';'t~;e-. F'.ur

ie ~o.J"UVl. ,J4- ,JeMAAf~ MA.lvQ.~ FJQe~ (0 "1. 1~ ~""f-\.

f l' ) , J~ lUC<lwd f ~- J~ ~ f... e:t""V'\ dL ni~l"Jt!

"w1l" g\~r ( fR,{-i) ) .

0", (4t~~ J~ lU..... ~~'wJ:ü,"WJ 1W.~c:uÂlA ,~

fll~e... r./c.:.J~ h frnd\''''11 ,-th Po.. rhiw;" Je".,
,(l,QncKt!J (-tJu,., tl: oec D>1. ;wr""er~ ), Je" ~LhoÛd
,Je /:re»1'PhJ/,'''erflïftell", keJ au ec1?'1ll!lda~ en-< a..­

J'(,WH-teuf.
l VM rcdfeuf",~ olrlnex..eIA-)
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2.2. ~YPOTJ..I [SE DE CONSTRUCTION

0" l'A -vu. fW Let ~:&I;J ~/'""'"- .

J,~t. & ..teMe r: ;Lu "cnu;""~~-r/o. ~"Ïi:
- i!WJF ~ ~&djAeJi IJ-h .dM~,f ..dA I_rl~,...,

.ur A;' s-u1f"UI'YI1é .

- JnAF _tll!/) Ir~'1nt,4 ..1I1~~llu Ute1iM-Ve,1A.1t!e:-J7 ­
r« .ç/euu ..te -v- dû garr~~e_

qu..d~..Ia. r~c1~-"" rOH ~triI- ~ ..6;Ju-o
~ ,~Ue .de.la.,r~ .t-K eau bfIe~ 4" enyAeIafe.
tif lIef;.&4F ~ ~deyJ'~ ~lulf i.""kJ..!.M/-~'

M}"mt>1; jaJle. (. 'J:a--.k ..I11lA'JM'../4~ .ut. Mu(<u)

(du. /Hlf eJ"~~~?-U~ritA .~ At~ ML.

Mu ~~~ ..dE'~Ae/d~ , fI~ AMt~iI~ ~~
l'tU r(!nH;h'lüu.u,)--,-t/tU14 ..IIÛUI. rO~~~ë~ "",elUf! ."u-k

~ e~lIt~ r- -Ia!~ ~éu-t..e rek l2.euPtU:
t.J-1~e. t!?~ -Ier~,J rd{.~., u/":4e:.

d!-!W:. tl_~ '/'l/J'fW'La~ .e« eeu« (~ ~ .ur.?"'It:u~,u

ri la.~ .eu. 1MlU-1'!~ ..t:k rc.nu/ac.lAr-, At. C#~f.­
-4ieït,;!J "rliA fteuct ",;.U-Iïé/ /4."#U,j~ M ~ -4wf4'/~

t'~ ,ft~ J,I/Il.~~ Ait/é1dié1le r4Uff--Ie /~

~ .(AI.~ ~tleu.t~ (a-vec /"- /:>tu~ r~/~ee.
'fW .le ~ 1'lvV/- ~.

-' (uJd ~P ,ewu.é'e-oluAAJl~ /JUn.

k'n l, Cu e..f tpu. NtWJ tWtM.4 dJ'H4.ù;/e:,) relaM4 r: uI!é
7!"./&ù ,.ete ~~~'" e: F ..Ieo~;H4 l';~~d,
~r t>t~I,It.4 (tlfU4,1 ~ ~~ . .JI- rMd rri;. rt14tuJ! .-dL

J'i~..t'j'W-e-e "oI'éfu h ~r:~~ rd. A.~ .e...
MM... ;..Iïhi aPI! ~ ~I«fQt:I'tf.,-e _LA ~ucL Je fm/aÂiJJt J"~.
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cp = .2.0 0

C. ': 2.5.1/ trn 'l.

~s .. ~ 2." t /1'>1?'
1~ :' Z.ot/ ..... "
w ." Il.0 iD

C :: .).5 t-ju.?- (~ ...\)j au /)tiH>~)

"(~ =~. b A) Kt?>

~, =O.4b )-/,.."

eD : .2.5

If = W

F = 1.75.



2.3 H,/POTHESE DE SEf<-V/C E

·2.3./.
. tiL...èA j~ /U"....J:.l1fAr' .el. flfè a.tlinu'l.,

'f 1',. ~O·L. ! -7 !'
.( .Il ual1CÜ ..LIn tU'f"''H! fUJno.,€l7f ef"Cn ,-u .4ouve ,.d'4n4 .fe-o

,~rlttiiw> /k61h'1&1ffA ,d'e't'ul/â..ton "'F' rt///i..nuneJ1f;"..,.,..
Ame ..&r'r" INti../t!-I dUl/UlJ~ ,..cle l'OUtl2.AtrJ'-elltll.,.j

,cJlrÙ'tM-' 1""'-~ M" rcAe!r-WMt tUti"uU4J ,.../~ A.5 4-I.UIf

J:/"il- ,ole f-uiJ<.·- . ~dl1U·rhUe. /..nJl't'W- .f~~t'~~

f"iA)l.t.Ql1ewt 4' ut ;);.u..! ..le", 1"""~W3 ..ÂMIëw44'"ël/1!b ,.IDt.-U.>
Je tY1-r t'tk tfWl,O..r .if Aa 1hU/~Jo~ ..tPliil'e»uJ"

M.cI~èJtMIf.I ,..lu ,..emlm,nli4 ~)UI'f;;>4t t'er4JU .l'e t+I.
li~c. ,-d~ ~t,,-eJë! ,.,.,e J~ ;tü. f41i.. ,...14«4 I!t!-I a..H_

. rlt·t.;WJ 'cr«-'q,'t~ ,du ,-~....Iü -1Ied-,;~. lIA r'-'~'"
: 'ktw.tï-~~"11<0 ,ol<MM Jf~ J r./4#1 -le~ ,..~ /nvoIeJw-.,
~ ,..de'l.:1.,~· ..IEl:1 .:l'~ ,~f?/> ,..fF l'.!i.,t ëlle4 ,,Je.P~!.m­

1etM-tMt J:umanenr. ft. I)-~ta'~ t'e/tA .lFf0le:utë/le-. a!4M­

~~ .fI'üJ,t/ f"'" a~r~ :Jedi/re ) -It! n.....,/~ cmctÎD_rr: ~rntp&l~~{ ~tWJ" 1JJ~ ,lUIcJ~ -k.d/Li/'de-
i fUli-.le kj-M ,..r;tui.H>-Qnt ('R j'erwt kt ,dt ddeuu -'t/J

jl/LfI1UPWl Mt ItlI.A!;:~éll~ .
, Re:""t/:Jl dlë1U45 :

. )
!'fN1,.() m.;J;:ü~ ...u.IltU4 ..

cp 1 = 11.- 0 r J:: O. ~c, ..-rI .... ~

C' :: &.ol-/n,'l.- lI"~ 2 2. (, é/M~

l'~ -= t. lb ,f1t1J J e c:> :: 2, 5

rk tMJa.P .: -s ec F= 1.6/
/~ tWal rM/;e./le~"h""I'l1è.~ F:I J. Q l



G. {4.et~ rJ~ -'l1~/i! ,ele, --" III ,Me .Iulfl'''4 Mmi~

-J'~F-i/;'oIe r-- --le 1-iA- ,~/.J ~- .û(/uwY' ~.-I. L

/1"w.,,/fr.eu r: ra /MndeU/- "J: /kfM ,~/ê;.dw"J ,4f~,{v<'
r'lryu.enwI;t~huuj . C,';'e/ctAoueJ~~ Â Au_e~

fl1't1m k , .-il J ".t..i:J /!,II Ye ~ -/'~ Mto~ r"" ,e;
s» /)M ,01« /~ ~eJ j ! reJi Lu; ~Hr~ .
A_ Pe. IM.UI Ye ~ . .tM-U., J,UlM rtl~cetal!eUrtVe.~~.rr: t:w / r~ /~~. ~ '(>.A'/I«vtA .~ -:!.a.~~' .:
A.t~/, /IoI'ur ;'}n.vt.uJïme F ,c/e5%. LA /"roledvo ...
,cl«r~ ,4. .MH e/ler t~'1 A.u-t. #4 AJAe.:ttlëJ

•

<. ~.2, D~e.,'f ,de t-et-c.cfaJ:Um .el '3rAe:td,ënfre/p,s.,he.
2. ;.2... /. Rembl4.i eI/{"r/afi,,·..· emh"nelH~ ~/fcu.,if

.~~m:A.&iktel k:: /D-~Ul')!/uc..

Le I1.~OcM rJ/e~U4ewf ..... ~11J1./

lu vttfe«M ;Uu.'VA...,)i.l:

NoI'M~L t'tl" ~/~J ,d~ le-liJ1tiille~. NI = Z/. '!>

N~~y, "Je Jt3"'~ o:/e ,-lour"'...1 . ~:. 6

.d:J...:r rd" ;eY~ajü7~ tR f""" 1Ivoti:rl ,b"'e~;'e (n.f)
m _ k d~ Nf)
q - N

(

~rtwlt~4 ,ole ~ë i. 'tUt m'nI I.
i _ d6~ . c;we~ ~âf, _ d~

- 4t - Nf

A}...,.,l,.uJ;w'1oI rJUllH :r/fW .-
. r.Ju" (wtttel: ~c-

t.1.J: = 5. Orrn <14~ = ~.2&3 m.

~::: 1c>-5 'l( 102-)( 5 ')(..L :: 1. li ",(IV -7rm~/IJ.€(i".e
ê/.5

<Ijl= ~.OllOU t)ytJ/j l'tHe:: 12. tJ% 1!J/1Ht.



,

l

••••••• •-}

>

Le tl!,lo</ff'eM...J-· ,cie rt-l:~e~.t;tJ"eJ ,OLU s-rJ.,Je· aArt~
k ~ ~~ "",0- 7 c .... /'lU.. .J- tD-~e..K(/JU-c.,

[)\1\\c..) e .JÜ,i!" ,ok ru~->1 /U{.Q/x/mal e-: &dHM'w'u;
~ rd.e; AOp fM .e«.UlYO", ~- 12 OJ.G.f'1j)7J<e. ,

I1A..f, = o.H~ /llI,

t: - O. ~ B = o. 093
2.~bO

.Mun ra--vai (tu-fté/leUieuJ-A'mHftrÔe' i: 2 ....:J,'
A.e.: ~ .0 "" : 5... .J-..i-;;' . ,

,~ "'- ',~

A~.t : .',0, r~Cj'~(

~~ 7.l; t i lj / "rl1 f
i ~.~. D5(;

le ffT'~';,ùlr ~tlreuJ,r ,M'.e.r-f r- ..-cr/t,-lM. flolM.

.R 16l<-iJ-e /lM-~olMJ.t,f )012 lYeW/1e..vr ~n·t1flM. :uJ o. H~ .r
.if .tnJ- ,J.., f).l(<i r-:': ~e4 fiw.!JI r'r: /Ptc.
rM, ,Je ~)W~ - dl ru~j .-~ CY4-"nclr~ .

l.. ~ o./.I.k _ O.l{I:..
- .A -1'..., -

~F Il ~éwf i ,a1Iunr edit. v~/UtY e-r,t,Ï-tJ? dp()./ti,

j-,~./u;,t,;,,;'kt> ~4fuj,wu '" IQ.»nu!:.,r! .le f')tJdleleile t"HItDlefi.tAIe-c• -au .>Uu~ eU ,clef'ec:VulI!Hte4/ r e.um rn ~ ..-a/fi-?.Ih.d!I~

d~ .M# M~-de .w ';!Ju~:Iu;, : t'~ ft;' ;J./no~e

de~ ..-fnnd1NYo. r. "'1JlM Ill!a,~rM <ce CA4 ~?lA.(
la, veJeM/I .MAtfM..ifM.uJ'~ ,ole .i .uf cI~ IVli., 1;"~-eu ..1l.
,

Q. G."!> .
.2. ~ ..2•z. R~rn'hlai ,;..~t»iaUe d- /H/ role /-m/il_

-~ ,a"ùf)twf-2~e-

~ 11~ dJ!/'-i?Uf~meH)- r ~ ..-dlJ?1lt,(.I€4

vJ~ MMVa~~ Nt = lb
Nb,: G
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K~ • l*' ""f~:ttlëJ ",uliuJe '

k{ : Il Ln~ fIf/;.k

k'.. ~ 10-3 e-~ I~c..,

0lM\..1tA ~~. Q....~\w.'1

~ 25 ~ lro .

CdUlNl J'-1 ()<9.tfeA ,~'t't#'lC Je rujt4.#f ~~.
~ ole 15. NIfIM ,~..." ,../,."A J<~ = J.5 'YoIO-

lIC"'/Ul.

TJ lM rfM/eJ ,-4L- -sec, '

.1t " 5. 0 ~ .

J<~" z. r 1.10- 4 c.H.4//llC­

.61.1~ :7 0.233-

Q:: 0.405 1'ttJ~!I/me
-:: ~o5-f-IjJKte

III @.....,. ': 162. !hl!!! l'me. j'_r k-= IO"ie",,/J.eL

\)" ... c .te .J~1a;1- "-"/L-I~~O".. '~.,r r",,~tli"-t.

tk l~ a:u v~t."~e' fCL~'e~~ 1"'- .t 'r d.....r.

MO"\-"
L: O, :t'lI

.' le tr~uj,qn" -froJrew-tA~U~ ,...:(,.r!miJSJ·~~ t"U J' ft ~,J.ft..

"wur'eM.'J( ~ r: Je (J. 3~ , dUI1 Co [", W f~ cr;t;'Wt .
i :: Cl, 'l'lI t. o." G r~ re/e rUe.w. ~oIe...

fJuuiEf4 'Yl /!.€ ra" /Crt4,I'/llre.

,T~ ,cwJ t41Âè~me•-r Ammerl/ ,tI': 1.01tl .

.:1~ " 3.0rn

k~ :: 1.15 '1dO-
IIC.lJljlU'­

~~~ = f),/3!J ()yi.

~ ~ ~,Vd rrn31j h·.. e
. '" !4 s .tli/f/tIt
L :; O.IIIY

N, i e Jetif tlefkCO~ 1~-l~·rg,;"";".ft;jdmMÂ;u.t. AtI J-p ..r
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F: 1. 61

F '=: 1.l.tb

t'C,,,/;~ .

b..."" Jo. ht.l rk Alwau rel'.e'wul:~eJ t)WW> IW~

rU.J~- -ft/) rot,;""~ItInPM knJt'J1rJe.o rolM .-ltaYr~rs4

Yïi ~ N = /(/1' - 2';'tv - .

0\ me. ie.,J, .... e.."'CI» 1. c,i~() ..I4&. 0"/ -dé 1~.Ju ~.Ie. tltr: 5.

TnJ- rA.t. f'1I#tl rtw»1~f A..t en QtI~" ,...C;;: oI,";"tM-h;Y/hW.

.MY/ 8MV''''i' ,de 12... r-ele !m~u«w ~ ~ tU< Ii~

ale 60 lm _ ~-.I,." rJ.,.J/;J; ~ob~~ ,-~ytJ.tA.

~ "'l;,t/ ,-cb..f1tJu-vrA.~ rf«/ J ~ ,a-rr'/',w 1 ..if
",,~ A rw r-olt ,-oIfM If- "t:" ~ haMNl-r- -U1~

~~ ~Ue r~,fn1 rtkJ»Ûlerù "lu V("Q.l~
J1»\€ lMrW':' ~ ,}rIS THtJ~ .

!J(e~t:MrmA .1~ lLeWt~ /!)blënus:
• facreww die M~i

.T~ rC'v1/eJ c: I)U.

. TaÂM CVif~ 1'..Ji~/JtltlhJ·';"fI(t'r

.. J.)~kt; rJe pë
_ srf 1/1. /",dJ;:,;., ~tU.lUt(Jq,· f:)"!IJH~"...t K

. ~. = ~Z. ()~G ..flf /?Hf.
_ it.,., Ptu 'lttj'-Uk.Ltal.Pf .ifImt/a./ùJ;' t:lHA:wt?,f ltA

a{ ~ .4 051// ) >>.1

• (Jra.-d,~nA.i .de WI-/lè .

_ J.of rolsz fmtl,J;i., J-1J.JfQA· tmrtme:ne k.
,

{, = o. 093

- ~€""J.J.tU,,~ tUltt J& et-j;><dJt.;., tllJfnkJr'fwz
t= fJ.2.-9/



2.·4, VIDANGE RA P/DE
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10. Nid-'r ~de ,affteh .&~~
,tk,/q,k, ,amon!: tIlt! rQ,.,~Ye reeJk ,du./a..au ava-I fTU.

.u-t A-QW', .tl/et ~ .elle. {}" ~/è r?~JelHeJJ./a f/ltIond~

~èle,tt. tMi:u, ~e-. )cnJnul7k _tj(edi,;e.<> .
~~,~ r4 "tA ~~au rele/M-I'HA.JIe Jr'r8i~­

.1Je ,'pleW~uJ- .M#vcut!.kl vie!aJ1r- /Ut! "a1eJ-~e/flJttJ
le .t~r- ~ la« ./?.nJ: ~eJ~11 -li~ retjt,/cùdh.Lu
V~~ rdt. rUU~"I"/l1lirJiil;èlk "~- ~r'/~/":
.Jan!'./laf~menl ~elE' Pt1l. /.ltU-ftCII! r-:aIe /1UUt- r~""'./4..­

nelifl#e 11~ë<.r ./Ù""~e1'Hf'ut r: ..Iu v~~ ...eIe« t:tmIi/U;,.

fi4 fr/iJt:4 Âë:" ri; ,uk.;-et·.

AvQ,..vf s: Â/14"4M,e ~tle, /1(~~ ... d~r;.l!c
~ A< .... r ivj- /'1 • tic-< /~ ...emtO",! .ur" .

li". = :rW l ~4T t ~I - ~ 1 )r ..I~ 4iJ(/4>1!", ~I/< c1~i",!

.. A .': fi 0 + 4 u . .. -.
:: U. _ ..g lAT .TIAT

= Qw l ~f - ~/)

~. Je. ruIi~e ~I~~J Itt~~ 4~7US2
l\!%If r: rel~ -le j~ rammJ- d'A/uJ-1J1~!etL
ble .J ~na.

Ai = rt'w il

L~ rJi4J:U:bult,;, rde At ,çjéJCM4 ..le~ rif/mM!~

rafeM At Mf~ ...~ ,e/aM-? ..ft. C41 rtll.ùn ~~..,.,e.,r

A()~/Jttntttl.
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S-i At rJi: ra-w."J" J ~e-cu.-vedë ,00'M/1 ",..~~
,rie fdt !UHt:a.~-eJ/(1'tAA-/ ) Le Lar ra'rlUna,,! 4Hf~
.tJ' A"7f'UlU ' C'j -le. (UV! die~ .t~ ~.le.

,.taluo dfmerwr ,dùra. ..I~ $éke jVU'teetW", 'F .e; liL
-') tMlo.1 ( ~é ("we,Mi)., ,

Fi~.2.; Prt·~..,j\lll il1ler~lj\lcllc danv le talus amont avant la vidange.

-- ~ - ~-------

e-.fra,·.,Jë$ /DM .. : R•...uAi
C. ~ 2.1"1'/...1­

cp :: Uï"

~.. ~ :J. ("F- ?,./b- ,

Nf\M ,tWDW1 IJ .Mit ft'UlAU ruJeuJ ..tU l;~;"JZ,

1ft(~vÎd .cf..M" ~Jd~d r"" .A ,eue.t .l'e~
rtJ/Ut,~ .eM r~'nks rol'iife!J _ bu" .frw.J -lM t44" .l'a..

4II'r1:Hr. ~tle th IeJ" [tu d/ulï~ r:~ .64MAte.
Cee[ ;3'~F 141../4. (1V.'tfe ~eMA, ~~I.~{5"')"
la. (tldUCe#t. ,e/ù;.ew(e-1 rel" JQ./u-, (ft .. / f

Re~M ,~~ .
r~~ ,;,ftysl;-/;i//t ;)l :- rw 1y
rMa lM è/;,eJ Adtl~

_ ~'r)fë" 1'!~di,ve1J; c"; ~.o'l'tu 2-

o'; 11,°

"ft ~ 1.2-1,



2.5. CALCUL DU TAS5EMENT

Nnv, rG\NOw\ -1.fl,( r'fA»' 1~ ~ rdR

tn11:nI~Tt7Ve MAtiS1e«el1r ale-. Acw4..n",uJii jn-r,P-nlâl1fb ..
.J. 50 lm ttINt ,-le .•l}ét'YY'~e _de Guillel
.;1. 5"0 /l'>l t 1fl4r-.Je .Larra.r- rde keu1. Dbl!M-t

.le ..t~~ AH ~ relVJf.Me~ !4t.../" ftFll-UMtL
ÂW.'1I1l1hk :

4(

b H -= Cc. _H_

!:%> . L\ H = 1. 60 lWl _

Cc. • i.. d."u. .de. , eo>MI'U'ilh·"·edt
eo = ,'nd,·c.erdf.;) J./ldu

~ " (!.()"r,al~1ë ,",'/r,;Je. ,dalM.f1! lU4'IIUW de.la.

M<.c1e

H :' ~,~ "de.lf), f~c.1te

6V' :' a.ccrf1is-\.eI4A.~ ob e.c-wt.,.cwn/ë .-&~ tUf yeutl.l....'

00 -=- (1~ I-l _"fou H ) ( .A _ 11 )

"f~ = 2.& "
rl.\) = .A~o

(YI ~ D.?1

H =. b.OO~

AW- := DCi~ .
~ = L..JéMA M &1e ,.olu, /te~eu­

')l'~ ~ 2. lb'
, . t

=:> A TJ = 14 .bfJ .t/ '»f

eo :! 2 . 5

Ce- = ,. zo



Le. .JQ."U rtren r lêla..R .e.J t::iuu c tIe. .A. 60 lh1 .

EU"1t>~ je vuVt ~F /UJl..II. Â --4auloUuJ aa:

tnif ,0/(2 ./Û) aM.

le rlcelf"utuf- r off! c.o~~11 ln« -tu~eJ
. l. -3 li -
~ tu. ~ ..eH .AIJ .[H.< .-4t1!.. ~ VI- ".0 '" -

. T, " fo.JeMA .J-uur'
J e i;"""UUt)"' rde la. ttflA.ct

.t - Ji (-1" . (.'.wt ~,.j ole-. dtM-( cJM
! -= ç, \--Î c 'ut P/ta4-..J PI'M., m.J ~,J

~ ~~ . ~t?Û fmlalt,n" .w- dr4l',d

té ,/I,tH'I a.uJ ~ a-o~/, J.rn. c.. -J,: 6. () l-U

Tv:: lo-?)( 10 X 2.11 'S ~bO t21C~6.r = 0.7"6
CG 6 0 )2.

u ~P.77
U= de(f"f ,de cenk7&èlak7n
e«< .f,~ r: de -co a}1/.\ fi r~~ A4A..

r-rle (J·77x ~.60 = 1. 232 /rn ,

V1rlM (tn~n)ë»-o.tlr rtW tau! rdR tol4fb,é 17 dl~

M6Wl aMIlA/M, '. 9~. ~ 70 01.0 )-ClM.Q\II'Itwl"

Tv s .2 .

.1 -= I?> li l'I4 .s n... M .2. Sd<Wv.l 1TJ ..t.. eMIlbJ .

CeA vcJtMM J\o~- fv\J~~ ..vJsdoR€-1 -M' auturz

Il~e-ut /)\'t~r elfeclUl lUlA- Je l.Arr4.ye . t"IU~

Je ;-~ M'lA b~F (CtnwI-,~~ 4f/1
Mu~~ ~er-J/itï-D~»e!ll?4 <'{«lm a;;"..,)é:y~ .
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TABLEAU '-ri
Table de la fonction U(T,).

1;.····"
T, U

1

T, U T, U !

--'- -. ...:."
0,02 0,160 0,3 0,613 0,8 ( 0,8n)
0,06 0,276 0,4 0,697 0,9 ~0,912

0,10 0,356 0,5 0,764 1 0,931
0,15 0,437 0,6 0,816 , 2 i , (0,994 "
0,20 0,504 0,7 0,856 • (fJ 1,000

- - - -. -cil - -
TABLEAU 0(..2,'

Table de la fonction TlU)

,
U 10 % 20 % 30 %

1
40 % 60 %

1

1

1

1

T, 0,008 0,031 0,071 0,127 0,289
,

1

cas 2.
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Pte. ~~_- Relation U(T",) pour différents cas de charges
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C HAPITR E HI

MfTRODES DE: CONSTRUCTION
3./ INTRODUCTION·

Jf exi.Yk .,un ,autJ 1'(f0Ult! /HDntfhe l'~
fI'Iu 1ftoe!e.s rr:!e d!,()~d-., .. ,.le /lfMbleu' ,MJ.t 5./ m'tou . .le
~"- j ,-""e Mte1liot/e ~e"J- ,-e/:t..tA.1 .s: l'Ut-UI,A ...../e .th dt.-.

~fëI ,de~ (!.t',fe""rtc:. : fècf:n"?ue~) _~~nOYltI"UeJ,dej;"~ ..fcle..

r-alJêJ. /, .
cÂvaJrde ,dw;w-.. ..-une /h1elloele Lm e.erlëuh ntJ#f8re ....tk.

faclW1"5 l'd/TL'uenr ilre. 'QH~ltplj l'l!IA.hU- ./MfUet, :

_ La ~e .elL'A~nee ....de/.~ÛVrtlr..

11 .Alra:,)-I;v,- 'm/~;,,;anf r~ tunnai'/re- ;/R "afi;re d-'

k ~nt-I/ l' Je ~âJJe""(nG ..
-la fI1-a.kve, .J-f~~ r:..Ied ~ rcnHj~res+>t~!>.

On fl-1dln7! r~ rt"u/w'W --6e.~ ~d- k .Ah#r.~ëJ
,el- reLu /i"'j44 ,de d{Tn.J-clù/aéél{..

~e Âe"'1~ d''sj~tJn-I"I,.le .

:ft .eJ- km ,.de C(rn .,eulL.,e. .-fe f~ 'fUL' ~lVl.e
,la ,.~cJ;.o~ l'cie /leJuvrlllr ....errde AIl /bUÙ- ~

Aei.-né.e . (i~rJe-rnen-J-~ ~nJ- .eJd!.d';'/irva!lc

el fl'HollW 1'euu/UY1.e. M-2.a .-fa .-ûcih'jae '/a Mu-U0l.

l'Mey./i/ /,fWL fIL /2-e:JuaJult 1'4 rJd:
_ .fe4 Ict(;/~ pCt:Jn.onl.if-ued. ,

.& !acT~ ~<'~,~ .ffr"fêLlû ra.'- a;lr,.j,~II-
je".. On r Meanmtnlw /üI~ r'j'ûdJu.f!4 AW,J r

~l . / /7. ~,. P.'
•,d~ ~1%V<.HHee JIU r41. AechJU?ll.e ....~IJ'1J'1e
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· A.~Ude" ce .e60nOM'9t.Lf .de.& /~ ~de4 J:üw.1UVJt.,
·.Jfu.u M ,~ JMu;~ '~f k~eL,·r: ,de .I/~>

3. Z. RAPPE LDES PRINC/PAlffMmlDDES f{(OtJSTRUŒIN
, + . •

'.; .'

Un ~p.U1 die td~M1e~tlf<l ,..~e ~_

Jiu,cli:e-", .lIMA. MI ,c,ww/Jre.lMPe- ,4 .fIë! IJ .' a/a.." .Pe rlirni',

~., e~o.r·lr~ Mtk..... ,ok)t. ///M I~j_~cle ~, ,NIIIM !tli,
M\IA Ct -c1~1Ali ~td ~de" jI/lAHUj1iJ!t!4 /l4te~~.
~" JQ./SM "f.ewralel-UeJ,.et.,) ;Ute7f.o-cIeJ .e« de-ux. freuod.o

t:r°k-t~ :
3. .2. J La cherte es! .4Utl-nk/ i-tbr- h J.td :

~'/atwu- /rOre4M.'ve "avu .a n cita...

r'" e..t lM. AMf.€ / ou~euMr W1VJ
>

• ,ÂMIl eLvz.~e. /'~.qYCU;"~
• tJ.CC:J~11 ,.d~ let ,o~41~Ol)iU­

A vide.

• ~~-"1. "de ohtu"m vedi"ul.wx /-:

",,"edI~..fa ~qtcJi;11

· ,o~cJ;j;pH. ~ec ..ba"'fUe1IeJ .Iak:".k
• .Mt-~j." ,. .{e !a-llJt.;' 1..d! I!I# .t~ /leJH­

UaM ,.de!tu!le ,.4 ra-urU4A- .

3..2. -2.R.em;!:.ct!lnvdMAl=/4f.liéf du ,d~rf"{M'Pt>

· fl7t'''rner.-e..l'/M ~"'e->lf~rJe.

• r oIo/J4Cetnn.f~dI.J A-d","vu d. ll:utle ~~./osf

·,dY4.rr l'4tlïéP -eu. 1ëtiJ
.NibJ.l'~ .
. re()l1na~ ~/~l



j ~ ,.dfA f'm~f .s: ek;,.. rcl/!4 tuJi. r/81It1Jo

W le fW 'CfW- A MI ,de IIhf~akn- rd,nJ~ .ùJi­
re~f,J j'e" ra1uvt~ r~1J."ïuee/j. Ch M~ rtl~" tJ-tjee&r:

_ aM.wz-u. k Aia.h:e.:teJ ,du /iem#!iu' feuelaJ .IQ~
. .de. r~"'-- .

_ dt~ .MH..e "ui/tAM- rde ~/f4eJ'r~/,aJ;t$fIe l'avec.

i~ rd/JtWJ "dt ,~dwn.
fJlflIA. (ao (rnd1u,de"".il .ül- Me~tUA-e 'F.te ~

.dl- lm Jai:o'JV W.IM remt"acf ,~ /Ul ! adii ~'UVl-e- ,lUIte.

A ...e ,e-uuck ,tluu'nalflë jlllM. l()t~ù ,fa. dAfJUtrf.."dal;";",, ~

M Je ~J~ rde /Lem1J~ ~rlU~Q.Ue. J.r,t~i

lwu~aA r"'u rduu-"_ ,ckuuHe~ .rI.Wuvt!- .Ad~ a.f1d<',
_wlMi~ ~r fta- (MU M./~e .eJ.e« r~J/<Ulte.

la I.a-Jii ~'eWIJ< rd« ~roâ !dUclJt-Ô/i. ,
~j~ f'tldf...,dUJ ,de. r~dM;VJ Mn-Ir rIEJlee/.J:

3.~, 1. Remefdli tmun/ ,df.,une Jzrwlu,.. ~..I/,"enliure

1-trWl-r~ le ~me",t.
A tA ~e-uA- M;:i...cliV..aPe H 1 (:rH 'Y~

M'tL ~é:wL. d~ • ..iL relPe ~ î:" /...' -ft:<- fi. .-da: 4JU_

hM~I''''' 1 -fa kA.JéivL ..Iii/;;;JfL NJ.Vt'e.J-'-;: H. i .. ~1H<f,M~
.Mt, ,ft<- ~eMA.. __de /teMAMai' oleV'l'uJ- /-IR. tdk 11<1.

HI<.: H-l-6~.

,1~ ~ 1R ~~ ;vwv-0F' P" .It /l~tU' oÛ

ÂaJe#1. 1-1IL •
froJ.dUlU! :

f)'t iM:t-ee- A.Mrt- ..-un 1')'>1e-;"'e ~'F:
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_k ,tiA.u'h /l-~!s.tHlâl'/f k ~.. (I:IR - H ) -<M-- f'<~-"

,ole /-IR C t.rwLCe A fre ~ ).
_ k ~~e rd.mnan!.l~ 11/~1-t rd« ~~AÂ

,cJeule J ac fV)f~ -de. HI< (c.rwtte Z).

Ceo (duvx. ,WUA.-t&l # /ltu-euwtïeJ ftIIM- MItR vJe<M-­
IfR. = HF' .Ju:ujlM/l.. r.i r dtrn ,., ru rOUL -t. e l'H Heu: J' tfUL­

fi" 10.-' .le.. r ,de.i rlMMntlntî /1-1l ,tAê ~ re
,tL A redi ,k fLMt'".

!iVIM., Â UUA-B~ .2 Le ,uJcd .de ~~~
~ Olt. 14 o\IJeMM rJe UR. ~ ~Iv.l »cr:,~/e).

.6~ I-\It _H

/

B
/-- -----v ,

/ "

1 ;)

"""""",:,;;;"", J)I,I;,; il

~F~;2 k",,",e.w\.-'~ rtLo ......~ ~ /letttifa.i. rw'-­
...a1tu."tlrt. 10.- ~e .e:irt9jet.
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3.~. a. CO~e.to.,. ,du /l.emdlai 1- IU d'tell.
0..F --de.lec-UUHt.t.: Lit-~

~~ /II ., de.. aeuJ,.!éU· t UlM/aJ.è/ü M-u~ Ctnu-.

P-UAÙÙ~ MU Aln~ rde regf~'O.. eu} ,avec.

.AM rûe/fé.t.iHi" rt:le /U~il F ( -jVIM 1U:U~eoAN<eJ- ~

A. Ji ~ A. 5 ) k ~ .--4 /-~ f' .Iraltffxe~ .
5r HI eJ /;'Ie!u'ewz~ .é .« ku/~ ~ rU~L-r-: ! 4A. .,6 fMjd-1 tf)1 J' re altieut. /tl.t .AOL; ~c/i:n,

r- !eJ;'t lot, .

(!Jcu!.nM ,-41i1M4 ~ rl!4:lA H / ! #'1.Vl 1IT14. ht-

Jet ~~!"'t -V-a.r ~ f(}»ilJe ..
eare.. cJéI t;J~ /lMa,?(ùU/i /'Ji- (71UWJ<.)

1wQ~ ~ IC~, Nc(~) ,
ï'" Je>. Jé/a tu"J."::ri" ~~~ tic / J?, J ~ vM

f e1 fj-t-uf4 3.~il3:L, rCi-oI~tfWl.

f:: !?'~l( :: 5.7 =) Ne,. 7·2

c.... -=- 1.1.l

::' '31.4fb )- i-' .
q~"11

à'F' 't= 2.7 t/Yh~

1?1M y F =- 1. '"'~ tH! 'i H1 ~ I? 0.... >c.ç"", .

F =. 1. 715 0>1 et H 1 ~ 12. /1. Mo< ) 1.. J lk4. ..

~\\C._ ~_ tD~~~.tA-t. érctj'eA MI~J'~~ceM~
i--· .. lL.-1
l '// 1

1 (1111 1>
i '.'1//// / .. /

Fi9Wchéma de rupture pour un remblai de qrande larqëur
sur une couche molle de faible épaisseur (d'an-ès Mandel el
Saiencon}
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i V ti.tiflie-- - ---'"L- -1--+- - '
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1 j" ~::-.. ~. "
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o 2 3 4 5 6 7 B 9 10 8

h

Fi9.t~·CoefficiC'flt de portance Ne d'une semelle de tarçeur 8
reposant sur un sol mou d'épaisseur h (d'après Mandel et Sateo­
çon)

3.3.3. UU;~ ...-rdt/lMu~~ .lény?ora-ù-eA

.(a.ÂMA~r .fery,trU<M.e rMJ~er

,d'P~ ~....e. _1"'ande t~ .s: ~Juewt~A
~ ..Ut /U-t-v'tCe.

1J"'l- ;1.MA..~ r~tite~ ,,?~~:Y~lne,J- ,ç/€ 2 CL.... s-;
rde l'1enJ,/tU ~.I'e:WUt/;UA..e J ;Ja.u: rufaJ ~kR.I
~. ()H eJ~e ",œJ/e /ÙVl..~ ,--aM. /~ .r~
1e'Fd .le ,ti<M.H1-1.u,.~ fMJ' pl- ~Vl.L.. Ce4: rUlA-eJarr
rd.;J- k r~Ji..Ue ~ec /e4 rel>t~"'" ,--eleMA~CV;t

",dM. /J..€ m Peu:. tlfe /If 1eJ- fhl.ft~U (l4- /If< //fu,ife) ~

).11I/J~ s: k-ure.u-t. rtYutiiuL .ur~.4-uj~

~ e; kurUVL '~/~jel:: "'nJ;f~ ./e4 t"2e.uuu~(!,4
MUVet~ fil'""tnev..r:

_Arp11~ r~t!./letJ11,faI rà-~ .ecc ,r!ace ~
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~1,rcuJë, A ~ ~ ;-Ptt« d~ ~;-e LAfrrJi

~~/,tYJ4.4.-&fe ~à; l'UI:W1L _dtA~~J ,dt M~-&.li!~

-ru 'eJPe ,../!7C-ut. '" CI" ne"

_ ",u- ./'1uU;'UMA- ~dL ~;)u/U ~~k (~

.; '5 lb!. fIlA u.el«tpe ) MIt.f /.UM-~~ r: 06.2 à: ~ .......

tW/Ul.- r- ,..cI'~èQdli
!kJ..c )'n«. 8~ r: eb ~ /1« 11U) !U'DU1 »u» /' tII.-VV'" lM r4<J

LAM!Î~ r: oU tUU~te ~i)..I~aNie- .

3.3.1, Au?.... e.cJak>t ,de 14. 1j//1i.M..( 4R uU.1..,dÙleJuH

/' AA ele1 ,cluu 'iM vwtÙau '1( •

V~ ~1'l7"e IANt.i .---eh ,..~ Mte)It..oe'e.

ra. kt) uj'Mie r au. ~ti/;ï.t reUMt.V' .

3.?> . 5. lJli:~>l. l'de -61u'1ue&J .t,.J;;;!Je...
ft.! J,al'lfUtlte" W~e" ÎllUr-I- -le /l.J.f(

rolL rendu" rt4J .,)- l'ZUt? Hl ewfn,)- LPt da.-e,:tJ;J, q"", it:t~_
.C-€ ,olt ~Fdfê", nrnJ~~ ,..df0~~ nif4tmVai

~ ~tn./;"..re-J .et~~ ,uK A&lA4e~friw.l .. .,Ieu4d

MH r~ F· ,UWJ-.
Li ir- l':> /l"'l-~ 1'f1.1/l .-M" e)l~H1.;Pe d"l1n/

)l'Accr-triM-elM.lM/f r: de Ptt va./e«A- ~ .~èté.J-,..tXL

A-téwrAJeJ JIM 'f'U2 ~ --fQ/L!Jeu1- /~e .,tN.. ,g~dIi .J'....rs<
~aJe .-autl1llewlë, . /

O~ ~,.ftn"e l'dM -6&w.7uel!ë4 -IJ~M r~
lM ~ed rde~ ~~ l7/A. ,Mt.n'JIUI /1.t:UO/4 .

.& .tt:VVz-a..r r70ML /U1nM l.t«-d~ r: 4-.--.Ju~~

rJtMe~ ..J LM rtl~ rdt.. Mah-M J
/Û-( M /M-fJ/'fM.

sa
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F
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1- "" '" " 1 1 11.' 1-- H - O. ') h/H 0.4 1 1 1

.~~--~j1 .... 1 ·L· -i--:l
1.1 _. ---1. _L__+__ 1

f---+---'t:.. .. t±T-:
1.J ./" l - -_.- i f- =R

V Il 1 1 1
1..1

,....•....,. 'j

l-

"
F;g_~f3Evolution du coefficient de sécurité en fonction de
Ijj \ilrgcur de la banquette -

l

3.3.'. c[~licde ~e~vi5a.~ .
~ /l-r</I!t:>tle '-F'~ /U tUttjj,ytpcI.A..

ie lt4U'eM.'lt "ti ~J .er:,"tULl-e-I .ur;C.J&,du ..bOH'jUJu..tJ/ct4.
tHiUo ~e-u kaH't"'-dft4 /kt! M..r BUvÎftl.jutbte4 ~",!ML "fvu~

114~ ,de.flt7U //laje AAR 1'k!Hf"/"'"~ olt.ru ~ {!4 ,

~C<M.1 ~ l''UVJ, .le.:!~ ~ k /oIl!Ul-~ (/.{; / )

.vi- let. ~UVL- 4:i«c1:wude ;.. 04.. .-t<lWl-a..te ,/kI~~4.4

-r:": blotiJJ~ .-le ~ebuU.,. cl:04Ù.1e eI.Pe ;m"t!J I*'_
fnicHI<f" ,..Je JIoa Vl-a'tl!. ~"aCL~e:w,. /e4 ~UA.E.Jd .

Ut! .-uUvi 1Ug,uf!t.ü "de ,-~ AM-1e~ ..e;.r I;'~_
~e r~~ ,-e'!'etW'lYaft{!;L ,..dM ~nd;, ,..dE' .Mia.l~;t>

"dt! Hmll-u' fPUA. '-Ô~u...-Ia.. ru va MC/he ( -/. t» "'-1. )

~~wIë. La . ~~dwï-. "M ludt ."'.,.1ou c ~ U "U.
/ .

A.uJE' :Ja;-e .
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~.4. CHOIX DES EWl5INS DE COMPACTAGE

lell. ,em.~.,c.e ,df!4 ,uvu:u;Îel.;../if~U8

,k~ . ~ 'tilm!"c.I"", rd rA~ ,-de l~oJu;u Ddl;'~~'

r- 1~ ,kit.. .f~ ....Lut M-f '-aA-~-t } .le ,~~r/eu--r- A.ULL­

,-d./le!z-euJ ,de ,uf.u<: , if' '~.M.4~ ttll«. 1Cu>Hf"cÎ~ "d~

-e}1fe/(:1emtnti. Le. e«r;WJ Adi:fi4e~ .,....,...6 t..rw?",eI-..~e ,.le..

IMtJ~ ,de I~H(4 1~ ,drrmJ-. d", k r>t.ke
,dM. Ae'III.a-/.;' ..ef~ ,11AÜ-tIn/Qnce ~.J:i&vail ,,~ ~e/UeY'.

l'eral- "ulu ~,tIe !.md~'J J-,-dJ< HI rh 'U'~44."f1'tr­
io+v.:J <'fUR A W rdé <'lo",/,fM' ...e,..,I-,-tU. rJ.aM /ar~'4...?t

·wtt .M>U' (,Ji,.,f~ $<A. 'euil, ).e-HA}." ...& ,-d...n,;'" •.:t..t
1U»ttAeruvv ,-a: f'Ws r',;Ie .tJuauto 14 •

La k1~ ,-14 ,-/Q-..J,I?WL- . A/<uû ,,0/,.-1. ZOAH dl A.it:JJi.l

111lM- ..MI1 ,k/M~ ,-de ,/ttH ti ,-1. ta.; .L 14-UIoda ~J'1k.

Jf#f(#1nM.. ~ le~n",e ~ ~..J.-/5'..tê"'"f?d • Le4r~ "'"
~H(uJ- -1IMùrJ.lt4, ..l'~ hn-rr~ 1YWAr-J"1/:ie C<nMrj,

~e ,tI7Cht .v-2?CMA-,d-.l4v/. /J.P~-.., ~ 35 ~NOCU42.;

I.e 'Cntif4<cJ;r ,-e/çJ- ~!ej/cku1"« t:nAk "ete 1a4(J/J~
~ ( eo à: UJou MlMUmJlnr} ~ ~~ .. Itfp~cr
.J", , e.nw;a.J;eu..-M là. r:eds. "tif! /Iu.~ 1Ia.U~ ,ok zo à:

Mf) .eeuA. L'd4/- {tk ~, cO Imlaki.1 / JUte ~ 14itfe.
tatQcd/ tnhnh J Mg(' ,..& ,~.7f. /~ 1'1<. "aalPfdYl€ rJe4
fA.11-.w 'UJfrf4tl'l1C!t:f.A-ti' , a: ss tays _~ ..&~ h<­

lùiJ itü. .1. f'w' ~ !~'tIe ,ele. .lA aI~1 /.1R~

rcrlTV ( 1t? s: .Ai7tJ70) elefe-u~auf ,..{ II~dtie ,,~ ~;-t:leiïi,

F d .6~ ,a.. IndJ ~HfI19uP M'C /ck s.,./ au.

1'flJS Vt& H<-irw Au. r'ht&if /hVl;u.,J.
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Od/tw > J.' le :90%

1.7c:1d(rUJ~ d 50Llc ~95%

1." c "'6J./ "", f 1. 7 95 cJe c 1oo70

"6d [x; ~ 1.{, . Je = /00 Z
1rMA ~..-ea" rr'l/rw :: 2.
~J .: rIliJ ~ \J e-tu "'"'t"'? /ll' c.. .

'f'" : rn.t, 'V'~ ...... "\W' (olr ; r/!,QM.

le: '-nJ/ ce rde ce""f"c%ol, .

l'/;'d/u dh CmtItJ<doH Je Mm ~J .i. 9tJ,?o

qnu .1t ..-UMt"~~ rtrn ..-/n:!~ -6 """ /rl4r»<'&.Ie.
,dt .Ii( /Ud-û-t e« UlM. , CDrrU;'D"'/~a: ..IlorHtMHt Ir~c1n.
Mir -Al, D 7c, : ur _ ~'fU-'.I~ ~ ~en..;lè AH M-ÙVl

c

;u'Fit J an d.Tif tfeiJJt y ,.~ ce. ~ -P ~ewa ..-uJ."t,;e

Mu. -fti r~, .ëu. eau ttJi'HttJe ,Me /Wi.I"j4t:W.M<;/-
. n tU ore 0'\( /.,/-euéuu ,..i j le _$.uutI, aw ~ t; eh

t~ l'cie .-f1tMJ' -"", .AJ" ,u.;)".,i ~;/ace ~ ,Ii, ç/(4j>euJrJP..

t'~ ..-re-uu: r rie /I:.rdr~ r du 1-tYf,-1:6 /_tfJ6_
./wî.r J,..-~ ~d~ ,. ~ .r1.IJU1/iu-.RrWl + 'F /11 l"I4lufeawx rdr~ 4P1N171/;i,
Mnrflt~ (n« k twfs ..-e.t-f.e:..~etA~oÜoJz$WJ~ j'M­
If/) ~ r 01/1- fiPwx. '1I.t IlWu-r J"s; ! J-p/. {jtIUA. ete,., WH~

P((AHOHMé Je «s: -lMr'~ !UU4.4~ ItfIM. .&umI1uf;..
a:iu ..-dra/., J.lM M4 t'cI"/J1Qle~~ ~I? ..Iet~Y"t ,.Jk
lMdiuM ~ dum//t4 r dt"~ nl;-e;" b1-<- -te.. pcJ;J CDnH;joY.J
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~ j~J r1J4.re-J MI-'t I~ l"dU/.J (wa-t-t (}..unit!') . le ja.velU.€-ur
,d6Ï)' MvJ.bt-Vt-L ,4-t{ fOl-I11-€- /V4-t:'",",oé1~t~ .

55



0"~ Je I/.lvite.ue-...f __ -t/fe,,, ~'fW- Ü ~u/

A'ewhe ,diAjUMtiu..X (d/~u: rdu /ranr,~1 n<- tll/J

fu<M rtJte-xea,ved;o ...
1 e) S<rf.. Clmel1f.

el.tJ A#( /fff (aJoUdkor/leu dt( CI;"""

ta. j-fM.UtA.. ..€M {;{mtM1" ~tvu' MtVLÙ ~ 7'7<> .if/J'Jo r ":
~I de ~""e. ,00. a.J!tul7e (w- e-""e ..r ) e/e)J.tutfalH-

.. 'Y\1e.J- ,dt-I~ .-A-.ft.tt4/. cl4 /euut. Ntl/tle raU44{' ,CU/ee ~

,ûnrl,~ ,&-uuJ'7ut.-? ~eflJlf .fa /li-flU-t.( AS Tft, te MfdtlÎ/'

jv"'/u...Jê.1- ..«Mf ral/ta. >i.e 'r<:( 'Ult'ow./h, è :

- ...roo 70 (tlf'.1 J?~.,j;/IQh re/vifl~'l ft' f;;,~u:,.m·2

- 55 % ~ t'lM /~uu..A- fe /a'~~w /11'4
_ de '5 1.. ;. 55% •elVl-~W A14VtM&L --le fa_V, /If'LOD

.t o/~ ,~2 .2M.Â#le ~é ro& c-<n-<ck./vzeJ'....

Jwr..;~'/l'Ifah.4 <l<JY',/,,,,JéiJ jU... ..te /lPU.dla.{' ((,ilYffMe /IHe l'l,tfl/"cl"uz

,dl&1 cdt.èY j . Ctrl ,c.eu~ crnt...wl« lvu1Q"Ht/euA- f/tvuQ ...f .l-UoL~

2. 'hl u ;/}'l" MIe.J ~t rt-rn,/,,,,dët-J rtt" 4! -Un f .1.c:uJeUot.

(de ..A? ,lA«- ,d IIade (.c1~ .e~.ui..e '''a..r /J.jJc/u.f!. ,(n CVUcJ<l4

""'f,uvlaS1 /Lfrtfl'udù..uJawm.cu-t ,4..I.l,cafuA !"loTf bOCItt._

,le l'MilaM..1e. ,rU (tUf ~ rU<A. /Jlice/~' /L' ./t.«S4he .

i/~VL (eI~ /),t., (tn-g,.....'j«e-J .ur1~h1er.JeIe:mUI"I!e/.
l:te ~ ~ rde /M~ (F ,(!.UVX. F' ,uJe:"nenl 4ejn-ta
1'n.vt.e~ rJe /k«....~ r=f(!..<Jl./H.-1 . 'l/"lU ~u.&ij~

lAt Fle:u.tte ,4/..ta ~a.ce .&ML. ,eu..: re/4+14 A -trurdu.._

r-e"d..tA J 'MC«M-<.~h ,..-oIe-d N.<t~~. ()H~ rCL ~;-'p

,~ .le~' ,u)-4i1 /~evvx. .

.& ~~ ~'J/ rd Gutëlel .e.-r~rl!&.<.­
~J~ {A..o-f..C{~ ),.){cW, ,derJ ,/hlLM rele~e /t-';'
ICIM-I/..t:ur/-:~~ ,~ ~d tJ'iI1fm~/~ dtle.

.A / f .lM r rh. JIotM r'Q.o GtM:leI, Q"H. !lUVr:ÙI"~ • r' .

, .. ..- ,::>~y )J 'V ~\_.À.o
-.' ~"""' PUIV '-'~ -.

i,~''''t:"!\' OC,o\\.-1 ,..'oc:' ·\-.'Iie©, J ~ ,J .... 1.t:::l. 'v. - -,"
v : \'



'
"~... '

~:';.

1

r.M"< ~~ ('dL ~cI;;,n ee«~I /' divud ~c-~
I"Ie 1';;'~ {.le r~ Mu-IU-~ /Ur-uMJ. t .. eflert~'
j""Crt.<c' .il M'ï A /&14 rdVfd ,...,{.. V1lj<'e ,..d- t/rou'",dre u-

r ~~t/U:t -le.-. /afu" Ak''-'t"~,UHI;u b1-v<Wi~""
etùwa.t..~ td l'nu Wu : . .
_ .R 1buJYI-;"'" ,..~e ,auJe eau x ,~r.t...:e'
- .fI~du~ ,-~ ta{ ..!trI /'cJ..JUVl/J Ml(!~#Ùu.

f} R.evVù",enf et1 tlCÙn ff en bois.

, C'ur .M'>t~~ a"c<é,." t!ATuYDl1n/

i ,ole ,I)o«Cl-~ ,..rl.,..~ ,.dL 4<Il.. ,..cltlUUe Adi.~/:

1 - rte~ ,-&1« /~ . . .
_ fi (). ciM .IfI.t lnri..1 A.t/H'uJ- ,..de /ltf e-.eut"e 4~~ lM e'aÜe .

~} Rev;)~rnerwt ,-~~Jli:r.'-le.

C'J.M'>te ~..tudt.o'''' ,..6I1..u1f -~te
,de fn:IiH)"~ ,;J-r"lJ!'aaY/~ AM-!- -fa. fl-WI-jace ,..j./,r~p.-.Ie

~~ MA-,-tu!- ~de M<J...iu~o..P. 1t tIIlM ,deux ~jed1s:
_ ,4.(A..M .ote rrn~>te A-.J'$tlk/,J/e . .

_ rtiotw-.. ,-du d-~.

,g} l2euu Vlen-ttnf t!f.nlklu1-ue .
k /'rH.adea MJ /U6Wéo . ~H le.-.

~ ~.. ,le F wM.tÂ ~j'-4t";'w".

i ) 8 tri '<Je~ewf ,- dM Iâ.tu.., .
'1( jl 'Aff 1(J.' ,..detI~ ,.."/e1 ~t4 It/J..(·J.;,

MAA ..PM~ ,..cle4~ • u; .tel ~e..Wz ,...:t. lIe/~tijj
.a.~ .!l.ÙIl1.W /,M. 1e4 CtLh.,n" r1""'< ~t 00f4u'l1/ /4. fI-.kliii,
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