
ECOU.: RJlYTECI-INiOUE DE T1~IIES

PROJET DE r--IN

D'ETUDES

PONT-RAil METAllIQUE

SUR COURBE

AUïEUR:

MAMADOU
lAMIN[ DIOUF

DIRECTEUR DE
PROJET:

S. A. BOUlOS

1981-82



Î, ·A.
,

A

,

;
\

•



REMERCIEMENTS
~ 1 .
~6·~~., l2- X.~ ~; 'WI.tr\.- (YY\.~ ru..~1s""""œ

~ 1"""5 CJ/.AA-.X- ~ ...wt ~",,;bv..~ o\;.,t..et-~~ cnJ
~~'lo..ck~ ~ k rJ-o-L~'ck CR, ~.

~o.J-; cv.l~y~ Ov..--- r<vv~ ~ se-, vi CA.- Tt. cJ, n-i.

-~ ~..: \\~ B. TA.Ll/~",:,,,,,,,vl "I~ ~ 6\ç..F.~ . .JI ~

T'y-, ~. L\lfifN, fTO~"\Itv-" ~ ~IE.(.T.) r ~ )n.~ ~

ÂlJ'A,~ ~n r'fY'~{., cA 1~ cl\~llY'\À\,; l h' ~<r~e.,

'd-l- ~"> TWm-~ .:tervVt' tl\.J\,t,·~~ytlV~~
rh '). l\, ~ OUl..O S1 l"'t"\\~ ;.; )1 t. .q 'J ~ "'-- ~ /'r"'U--

~ ~~~.,~vwt ~ k ~w:l-~ cL.­

C.L ~\.J-:

·s:



r-----------------------,

SOMMAIRE.

. ' ~.~t ek- ~ ~v-<~.J) ~t~ ck ~re. k
~~ cl.)~ ~c--Nt---~ ~klli~ <>MA. ~~
r ol..erJ:; ~').,~ ~ ~')'M<' c\ \~ ~ .....~ (;>.AA..}J
~J 5~ ~~ ~ )L~k. ~ ~ô""eAM' ~
~ e-~ C) 0"",,- ) ~ I\.~ ck Cb\N\.-bv\'... ~.Q.... u-n.~

dt bOO""-\. J: k ",,-te.\\.<.- c::k~tJL~"l<l"V'.- l.oo.k~~.

k~~~t à. vrie.~,,~,k ~~" ~

10.., ~""~A.'-Y ~t.<- lM 1'<nVht/) rn:""'~~ c;~t eIi~­
-~t/) ~ -"f~ ~ k\ dd..v-. 0~-&l:-~
~\\",,~."-Jt dt- 1yiVL\. ~Y.. ~,,,,\\V\.J'(.0 ~ 1-,)~
~ ~o.:v 'èfAW ~c.\NY\.Q. C)..- ~ 1~"'~V\À.eAA-Y- ~ 1'-n\,~ 1'0"-'.
-:teM.StA. Zo.-~ e-<t ~'fT(..

;lt" t nvt ,<,t QM.. J..~r\e;m.e.wtJ c' q l't -tnAVern ~
1~ cll~~e--n.~ l''-v,,,,,,,,,-~ ck" l''''''\--Yt-') ",Y-Mc\. f ..IE-J)

eA"- ~ - \ hCLSS,~~M~ J-~ ~f\-~ Ja.
L ~\;(~~~ J.v, ~v~ ~ ~ ~'"
-:Y~vV) ty~cÀ-~ ck.-e.- .t k ~'(b~y<.. k- ~ ~t.

~ cle-~ eb (tw~tt,,) ~fo~t/) & 10-- ~-A-~
-~Ye. J: <ko ~~~~blD<~/) .a<>t P ~ ~~

c~A. SI. l')b(, bC'-S~ ~ ~ 1W!1U.e~ ~t~(/.)

~i~'w\b'~ .
~en s~ ~f~ (MAX cM.b c:.h"-c1M..,..e>v'o\..x ~
~~ feM.~ ~ ~~tIl ~ ~ b
~

1
0\\~~\,\t\.~ c"'"""''\'V\e. ~ CÀ- ~/~ k (Yn~~~

..
.M.-

t



(
i ;,.'

1-.

.... ,
MA

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



TABLE D[S MATI[R~S.. ·

1USÏ[:: DES ïABLEAUX -_ ___~,
1

1INïRODUCï iON-- - - - - - - - - ___ Jo

Il-GEOMEïRiE DU PONï. 3

1 A: Déterm,inat,ion du dever s. __ ,' ..Lt­

1 8.- Determination de la f[eche: ...~ _..s
1 C~ Choix du type de pont. _. __ . _..c

O.-Largeur et hauteur du pont _. _" .3

VCr().,~~ c1. .t.~ ~')~~ __ _ _ _ _ _.~

!-) L...., '\Vv,-Y. __ _ _ _ _ _ . _ _ __ . . _ _ . _3

3J \-\ C1\..\.,,;l~'( _ _ __ _ _ _ . __ _ _ . _ _ . _ .10

E:-Ch.oix. du type de ooutre
QnnClpale. - _ _ _ _ __ , 10

F-Plan d'~levation général. _, U

2-ANALYSE D~S ~FFORïS DE .
.LA SUPERS ïRUCïURE n
A:-Thé?orie: des lignes d'inftuence._._ilt.

1)1~~~~ ~(~_. , .i~

<-) ~e'~'~h·~ .. . __ , ._ .. . __ ..1J+.

3) \À;\Al~.J..:~~ 1.:1. _ . __ . __ .. .15

~) C\--~V~ f~J,.\~I\V)_, _... __ , __ 1. S

'0) c1o,..,~~ \M'.~~".m.~,,",,~ N~lib: __ . -.1 S
1...--__. . ._. ..

,
j.V .



,
V

- . -_._--_.- .._. ---- - --_. . ..... --_. ---- .._----------,

.__._---l

4.) \\~koJ.V) J\'-""'A-1.. c.:&C\-'.~. &0 ~';'~~jo\'+""<Üli
B.-Ca!cul d0S sollicitations _ .

maximales... -., - -----.--_~ _0_ •. _ .•. _. i'+
1) \Y""-'>-~"'ü . _.' .... __ -__ . _., _. __ ..n

1

!,,) L~~eA.~~ 0 - - - - • _ _ _ _ _ _ _ _. _ .i~
().,) l~ JI~~~~ ol'~ 1'~tye- "M'v

~'\~~~ ~'f\VJo - - - - - _ ... __ . t'a

6) I~~~tA.'œ ~\.l.l.\1~ ~I- L.1.n", 01' \Nn- c1u.v.
_Y""""v\ ;"",cl;,v( L\- _. . __ .. _.to

C) ~~f;) J1~\L~~ so~c,;.~cX~~ ~ll,"\"lI\­
- ~ ~ X(i'\\~tw'\ • _ _ _ _ _ _ • _ ~ _ 0 t t

ol.) RiCA.~\ \Ml-~ en.. ~ 1iJlc:.l-a.h:~~ ~'\'I\,,''''_tl
3) ÛIv-he.t ai.s~ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _.. U

0-) G"'<.LV~~ ebJ ~t_J:cr{~Vl . t~

b) """'-.< l/r y~~. . _.Z~
C) fI""'-<u( . . .t~

.À) tt'fry"e-k "-~~1t.~ _ _ __ _ _ _ _ _ .. t~

-0 Rt.~~ck tk~ \'cM.lr" c _. __ 30

.AM-) L.I.ne. tk n~. __ . __ . __ 30

d) ô\t'C~ )';l,QJ,~, c!M sJt~tl\.-L6wo~ll',\ 14I1.J'1.

4-) PCIN-tr~ ~"'~G.fo..l~ .-.n
0..) ~~~t.: D"t\ &1 v-oJi Q,\." '; Cd- 1> (I\-- ~ io.o-\--Q.AA.v S
~ to~VE.ël~ 'Li' vI- .~ ~ _ sz

1 b)~~ rv~\'u~ 1'~" c:.,jcJ ch
i c.., vY D - .- - - - _ _ _ _ _ ~ _ _ -.B

1 C) s t~l }--~} &" t\.~\ '>"'" ..l ~J- 35

L
i . .-lI ).A-lNv.....,; ~:ls_ - - -- - .-- .-.- .. 35

____ .. ~).t-~\ (tLL~'k).. . _._.~5

il

.,

(
, .

•
•• •

-- -



__o. _ •• .__ ••__---,

3.-BA~ES PE CALCUL. __ --- .~.t+~ 1

A7R~sume dES charges.. __ . _~ ... 1+1} i

B.-Contraintes admissibles 51
. ------ ..

4-DESIGN DE LA SUPERSïRUCïUREt
A7Design des longerons. -- - - -. -_ . .,~ i

1 1) cl~"~,,,,~ A. - - - . - - - - _ .. _ . _ 54-

1 ~) CÀ...~~~ t). - - - _ _ _ _ _ _ _ __. 5'
3) (\i)\.~~6W> F 1) ~G\~c:~VJ -.. 5~ 1

B.-Design des entretoses (0 1

11) (,~l'-<~fA,J: A . . (0 1

GJ eto.y')~~L E) __ _ _ _ _ . _.. ~~

3}~a,~0ts ~1Jl, fu ~.wkeLyùt.J .. . _C4-

C-Design des trottoir s. ... cs
1) De.c;~~)\- d.M ~,,~ci - S(fl.t\ _ _ _ _ _ _ _ _ __ G5

$)~~~~h ck, ÔIH·tk. ~5U1. _.~6 .

3) ~~'ian ~ t-O\N~ .bLôit~'liJ6 tin Àc1t.irJ 6G 1

A.) ~(.~~ ~ ~dr~ ~s i-e ...s.Je1~ ;tlCl#cirf n

._--_.-------_ .......,.--_. __ .. , .- -_. _.._-_.

•

••



(
.,, ,

1
'.

1..
VM

Q-Dc:s ign dC5 poutrGS principales.... ,~
1) 'S~ t-:"te,:l: Ir'V) ('<Y\. C'. x. \."""-~ c.\.i ,cie,~, , _ _ . 6~

.i) Q\'\.JC~\.M eJ'~\.'fl\e0 de. ck.";,l~.ok

(Yn.~\..~'lM. YW . , • _ • _ • ' .. .. _ . . ,. __ . _ ."f1.

3) R.J~i oJ..v, sottLC.~t~t.-(\VJ~lu<.i~.Je-., ~

('YY\.Vt-v\.~"'\.'-Yt-~ _, . _ ... , ", _ , _, .• _ • ;1-5

4) ~~">\-\/V"\.: ~. Je~~r ~ (h\..Q",,,J·J\4H-<l., ..1-')

E:DC?sgn du cont rGVGn tc:rnC?nt. ._' .. '6t 1

1) Ctn\.tn~v-{/",t~~t Jv, ~~~<,_ ... , __ ..st

2)Gnv\n.~~ ~-u.~.LJ '5""fiMtM.·C .. .U

~) """-~~\t~ d.;\~ ttl) . - - .- , - - . ._, _~t
b) "",,~tl\A,u e-o et.1\.~..1M,. - - - - , _. ~3 t

C) ~J,.,~", F'"" ~ V",t-~~\,'t-I\~e--YVl- Ju,'l.\~l!>I·i
-t.J. ~'''-'~Y _.. _ _ . ..il+- !

3) ~bo-wd~ J-w-u:rM ~Gt~eu-~_.t>s !

C'-J ~~H'" ~tU) _.. __ . . . ,_, ., ss
bJ <W\~t-'\'\'\ "(w et \c ...'Y', ....l, " ._.. _.... ,.~~
C) ~\.t\.h...~C"\V) ~,\ 1. (n\.ttt'-''t''-'~'''\i1-- )lo1Ù'

, teS' u...-"tf'''' ~~\.r .:t--\-I/\..- - - - .. - . , .. ' .. - , - .~,

5~ASSEM8LAGES .. _.' _.. " _" ....,.. n
A~CaractéristiquGs.: -, . .ca% 1

B.-AssGrnblagGS pnnclpaux -- . -- _,~~ 1

1) A':>S~b\,,-,Ôe. bCd~\.r-. - e-Wke-tn~ .8~ 1

f;J "~~bl ...~ ~V'~t.n~ - ~Q ~M.C:trJt,_·__ %~ 1

O-)~s~t chs 5~~'" :.le-> IYhW'WI\e6.t.ii\.\,. i

-'b~ ~tM"~ ~ H'~ J..nt-'n.> d'A.lI.......bl~'1'
6) ~~tM-\.6,ll>-~ ~~vb.~ - r.....,h.. ~.~~'fak . _..llO

3) Pt ss~'o\~ ~_-tt-~::-_ -f~~c..t~~~rJt.· ... '1 ~'
l-----=--



G.-ES 1 IMË"DO--POfDS--tfE~[A

SUPER S7RUCï URE .. _.. ~ c

CONCLUS ION ET DISCUSSION ,~

1

1

IREFERENCES BIBLIOGRAPHIOUES.
1

i
1
1

1,
1

i
1

.' .
\/1VJv

,
1 .
!
,
1

i

L-- -,-----_.__~__

1



LISTE DES TABLEAUX

tSJ O'L~"I'\ie-5 c:Ln t.i. 'Jn ~r~
',\I~ ch ~,Jr t~ ~~ ~~~
~~d.,:,,,,;.;(~ . ,1

t)) .
:\I~v k.. ~ vt "8 'f~ .b .tA.~v.>
~)~l~~t~ . ~~

To.,,\, '(,OY'\. e. 4 '. Sotl~~ ('rTI.Q..~~ ~~S O-N--IC

. ck~ ~\o;Q.v, , . ' 4~
TJo\eAM\, e,41~~) : S~c.:..'t~ (h'\A..:J..\.~ Jueo o>.M-l"

~~ rm.oti.~ \~(,). 44

T~'~ l-~ : ~o~c.~.1J:;~ ~)l~ ok~ ~
~(~ }",eo ' 4'

Tu1)WoM- 1.-1. '. ~~b~t:~ ~~f'r>\.....ta de, ~3;~l' rLuw

G\,U..X ~M~eA "'~~ + r""rvt ,t,tJ., 1-0
Tcv~l(.C>.M.. 1... 'l. : So~~to.llnN) ~l(,i""'~ j~ 1-'
TJ,\~ 4- t . .,,;)..-i: SJt:.c.:tJ;fW) fh1&.,)l;~ J-rtJ.., (l'lÙ l't~) "ft

~I~ ~ - t. ~l-t. 'i.: 5~}J;;GW>~.....~.1rtJ,., ( ~J-t- l) "t'(,

To.1le.w. 1- 3. : d\e.'nvrnl cit.t. ck hm dt, frnl/rtlb ,.u~ 1-~

TA11UN.. 4- 3. 'Mit-\.: hU.'rv..'WI/ ck ob.~r dv.J ()ye->Jolmo.r.. (~kj) 'Do

Te>vbleo.- 1.-~. ~k,f: f..i~ ck ckh~ rk~M l»Jet) ~'\.
r'\' \\ K..

..-v·~ \~ 1,

1.,....f'.....~./r.
,,-~,, .i\> ..-. ,__

_. t$.ôe ~'01.vQ

~~/.

"

(
, ~

-,



"

IN TRaDUCTION.

~ t-CV"'\-~ ~.\--s ,,~ ch~\~ s~~,:>.J,\e/.l
~ ~'~)l~"'\-~c.e., \kl;.~'Y\Q. ~'M~ ~":>~ ~'~~t.-.-
..~ eÀ" ~'~'Y\.~. f",~ 2..- u:tU~CAEVs,)~-

.. te-~ ~'f\o..~tmi,; dv, ~eA,'-'C"WY'M ~ ~ ~~) r­
~'V~~ ~~'i~V~~ ~ ~.,,;.\'~ ~

-n.ic;~lC. tk ~~cAl.;0\;) .:Jl e'lr ~ ~"~'lie.~

k ~yc., mo\ \I\l"\.u> -f"""- 1.wu.s JM et~~

~'(J~ 6"V\- ~r~\j ~ ~-\;~tA.- (MA. ck\~~
CcnM..C; cl'~, ck, kt.~) eb ~ ..\~s v\-- cl 1~"'e..') ~e-::l~

~ ~M,"~ ~ru'~ ~ cks OW;'\~~ J'MIt. .
u: ~~~k; ~T c4 :r~1."" ~ C<S'I~b:cn\0 ck,
'0-t~ et JI ~e.et"~ ....\t" i~ ~~ ~.

o\'~ -t'YO~ ch i'G"Wt o: se,.. ~~k!s J:- ~".i­
-1ue." ~~ ,~ck ..r~) !;;., k.~~ ck J;t~ .
cl, ')~~ ~"'YM-~~tV-l. ~'" CR- ~eMI) ~
1yo"~h ch ~~h,~ 1H-~ t>..'(,.,...:~' 0).\. (Mi.tJl~,~

M~ P i ~~r ct 1i~oIM ~ .h. ~~ ck CL-

~.\.

rl1\M, (YUl"*'.e CA/) .Q 1J...~Ja. e\t~. ~\~ C1\M- ~J
~"t'-J se" .t.tnA.\.I-e~ ~. ~4t. ~ ~e­
5~'e.. ~\. ~\l\k cl' lA/,,\.~ cl. ~~~..-e ~ s0 0"",

~ -"f",\~e~ C\.AA. cL.\\\.VI ~]:. ;t~e. ~ v-l-o..-~c..~
f)\.OV\""'..1. ek (M..I.... t\. ~ 1~"t"-e.,\Ay ~ 1) 0"", ~~

1''''~\~\tt? k ~y~.M'" 1, 5<Wl~~ l'('.~rJ~
I-- ~_.- _._----------1

1

f



cko clw..x~t-".J~~J). i, v\À::e,~~e.- ~ ~c.l-~h'~
e,..\:, 1Clo ,k"""~ ( t IL"", 1~~c). ~ (\"J.l.] àM. 'P crwt e.'"1- A-
~ 1o-.~ ) U!.-r -')'\-Vl./Ynvt J.'~ \.VW. ~te.. IU",-\,!.­

- XC>J'V\.>CSL ..k~ .1.,.-yvn" ~\-{

Towt~ ~l~ e,ss~-t;.t..\\~ ~ .k ~.L~\--f)

~ .t'~t,A1'tU:I~ ~ ~..Q..,...rt.h! ol'~e..d.:~ j ~Ye..

~~ ~ 1.o.-s~ 'Y\.Nv k· cp~ cL.-" f~~ ~
~eN ~~ (t<'A. ')\. l'H') ~ 1'0'\Â:eA.A... 3'\.M.,:

- k ~~ ck 1,... 'i--0~ ~ ~J

- LI ~\'L ck> e.\\0-J5 ck ~ SVv~QA,'i>h-~vc.)

- L~ h'S~ ck.~J'

- k ck~ ck 1.ov '!{lN~\h~ve 1

- ~ c>...-')~vwvbl,,-'lw vr-

- ~ e-,h"""i clM. 'fl1ivlt et. ~ ~e1.- sty~dMrt..

,



,

ï

CHAPI-ïRE 1

, ,

GEOMEïR[E· DU

POI\j ï

. 3..

, 1



A)

W -:;. fo-\.o\.s clv.. hO:­

\1' -:: ""te'.... " (!, 'il ,.../<;'I.\.

~": ~, ~ 1 ,.,..,/s...."
l'\. :.~ d&. ic... t6\AA"b t

': GOo ~

~~"1~ CRMk~~ C ~..-~ ~ ~ ellft!~'"
~ k ~~ ck k ~~'\--...J. c.:- - Ja...\n:.~ :

C
.------+

4-'

•

~~ ~~~ rt:~ ~ CJl. ~~&Wt c1M.
~~ 'Mv~~~ 1 <TV\, ~ .t..~!1 ~

~kcl~~~~ clw.x ~s.
:t'ilicJ. """,,f>~ ~~ ln- ~w.~ tL..-~!> J.v..
~~ ck ~~Y~ ~~~1'~~-
- ~Y(. ~ 1'\(lvv\.. c.lv.. JJ.,~\ ckn ~s :

c



,

1 ~ ~ .le.""""~ ~ """""ï"- f,.-,) .

te. ~ ie-t"-...~ "'"~
::. -i. ""'" 0-- ')4~~ •

5
,

J: ~3 1'n\'YY\ ~ l.bO ""........ :: J..........." (~AW ALIAS J L......
~ ~Y'rfi)E~l1es) (~et.l.t~,- t~IJ~ ..IIMJI'l·f+)

8) Dé:tcirmination .de? la flciche.



·f

b'

..

C) Choix du tYPG dG pont.
~~4~~~·eNt-~~~.~
~ v.\; 'W1'\R... ,-u>~ ~tL~~ c:lwte, ~
Q'iU ~~.CLr~ -r- l rh~~~ et­
~s~~et~~~l)~

~~~JJ~V€it,~ ~lr\e. ck.A--~

~~~~ tv ~sè-ckA~





~ ~~s ;.JJ.,j,t/) ~~.,.,..,...lY.} l'JVV'.)C. rn.o.... ,.,...e.-Q ck.,
~' ",",S\\To.

•

,';

'·5D­
-/ '. "

.' . ,- - ,
~ io'l ')' 'i. .. "'..

X', 1

';.~ .

. , .'

"...~"- '

'1

']3.1{;§) , .

., 1 0.50,' -tj . ~,', ~~- - ~
1 f,.O,Of .... 1 ~f .
i

l.

!,.

Nlf\A-s ~') ~ '\\fl\,~~ v-o\.C,.. ~~Y'"(../ CJl.

~~c;, 1'~~ 01.'~~ ~~tY~fJIl?
Crf'rtI'Wle.- ~~ ck~~ J.,., ~\SD\.~
~~ ~ b:> kitcriM .~~s ~ ollwh:_
-..l~'lt\, ~x cyv"~ -F'> SW'- ~ ~>' .Qr-oV'cL~ ck.­
~~tt~ ~.~ s~be~ J.w --rtbw,. ~
~ S\A.-'f~s dVJ~fY~~ 'r~­
-~ SeA,1rVv cu-v XU;Vl1.8'fO'\k' cb ~(.:U~rw-

-w.rek~). .

D) Larg<?ur et hauteur du Ront.
1)Gcy~ At,.t1tLt- _1'-~ss~---:



,

(
, !

•

.-.,

Jt) k..y~ l '

'àVk 0{ il~ ~~ /fM- ~ ~; ,
J.o ~s~ e , x, ~ ):c~,:c~wr 'X-4-~ --,-~oA-y"~
'lM/\- io.,~ .

-4- 0, 0"J 3 .:'" _
A~ Ol = -1., DO 'WI - Cl) 0 ~ ~

E ': 0)':\01- t"4ol = 0) 0 bb '?"\.

e
=')'X,~ ': I)li = (:)1 0 4-T """'-

')t.r. = 'X-,..,. ~) ooot~ a( = 0) 3 f G ~

'X-3 :: .4-,>00 ~o( = 0) ~~~~ """"-

.::;> Lv,~ -fll~c; k ~.. cM.t.:~VJ ~ '.
- ta.-~t A ~ "IJt- ~u-e- ~ 3/ )'00 'YVI D.M- oks~!>

J..v.> ~t~ ~ ~ l\~tAMf k 1....- CCW1.&. Ca-f~
~ ~\o..uz., ~ x,,'t:: 0) '> vc {ho, ~ 1. 1~y &- 1.0.-

1

Ccl""-'Yb~ . '

- k.. foV.vtA'~~ ~.;:; CI) ("00 /'f'r1 c>.Nv. ksS1-\,s

~~~ ~ l'~~ da, 10.- UTWl,-k. CP..- f~J,-­

~ Jlr'~ vC'\-S .Q'~~y k ~ ~k ~\ ~-(..'
1- 'fav.J' .t.- ~\ ~X~~~ ~ ~ (.OWl,~.

•fl1W\- CO'>'\-s~ k ~~e- ~ a.-~ J"., cL.... ­
-~u. ?V" :: 0, ":> t (, OIM-\"" 1\"",,- .;.: ~~ l' ~
~cL-0~·
~ l.o.x~"( :t.>tJt.ckt,~ -r"n","f ::. 3/)00 _+ t(o, HC,....,)

= 4-) ('re fW'-

.Z 'e.)l,~~h) ~ ~ k -f~ ~ ~l~
~cl~~ ~t ~ .Q 1~ tt s: t... ~"tL .!u., 'f.,-,J;

~~~ -=- 4-/Y(. fr"\ "".t( 0) ~4-4-I'>\)
:: G, t 4-0 ()-;\.

. Ace.,Jl~~ htJL ~ ...~~~_~,,_

"



10

- Ô'W<.Y 5 ~rv 0 "X-'.'Y"\,ed.:~ ck tcl'iV-\ru '\' y v-... c,.;.~~ •

~~~~ O'..)l.e. i>. Ù'-)l..~ ~ ~~ fvv..-.c;...f~

= b) 't-40...,..., + t (0) HO.--) := b)1-4-0"h'l

o ~ '("'""'~~ û.th. ol.-~~ J"à'~ ~ c;) <t. 0 D ,.,..... 111
.~ ~ ~~~ 7~ t:0trM 1 o.
=1> lA..'r~y -'" 0 \.....u ct.M- 'fO'"Y\I\, = G) Cl, 0 0 '""" 4- Z. ri) \'0 0 __ )

= '3) ~ 00 f'"rv\.

3)~y:

x.4-= .?,1 3D0 i'>"\ ~ 0{ -:: 0l1lt- """"
.-'-.~ ~o~~ ;t..t..1 :::: lt, '00"",.,. 0) 'tIlt f»1 ~ 4} nlt .....

o A tt- J(o"'"~ ;tot...! ln\- "ia-v-k L,.. ~eM-Y" 01 {.",
~)k~-k.wol~lk ~s J:,~
~...- "fi'rDM<m.odA:V{. ck 1~ f~.Qv, ~ik\L!/
~r ek ~x ~-~ys cLn ~Jlw ~

, -reMt-n-? fY~c\.r~·

~ HC'A~W 10io..k (()..x~ ~ Cl./( e ck~J/t." ~~/1.\eM.Y"e... M

~r~"t.. et", 1'~"'-'" "'f"~~f..1(.a ') ,
= ~, ., 14 "" + 0, 1. t %"'" + 01 1. 4 """ + 0) 0') '3 lm + 1 1W1

_ 5, '61-) fh-\

'::::' 51 ~ 0 0 ""'"

.~~~~ k cl~~. ~tMi') sem-t cL,")1ftl:s ~s
~'~''l'\.'l.-X e, 1. .

E)Choix du t'tP-C: de Routre R[incipgle :

.b.~~~~ ~Y~~fJ~v; (1"1'0 # .
•



5/~ co "\'nJ ~~ M\~ ~cle..) c./ e-Vb- 1''''l.W~~
~~ cLr., ~M "'fyv....e-;..f~ ~. ~eÀ.-\l\S

1>''''''''' (""rfN 1\~'ft..;. ola.-~~ ';) e,c:t:""""
à'",~ ~ C<>-/) e:N-. ~s~ ~"'" &a..o f.r.
k,~ 'f~'cP' '- 4-) l '\..~'
~ e.lt~~u. lJ'<...- ~\N. ~ \JV'\... ~'~ .;:

s~\en -'fv..v....,,~ \~ e..« r\",-J tt.b"t\.o"V>'\À~ "r'lnN"\..
'\NV\L ~e.. ')~yY\ fh.. o\e -,\,ovtJ. 30 l''N\ ~ b 0 -'1-.$'"'rm .

(f\\.,fIO SENI, ~'(lô.olR.- ~~s '.("rI) f~S~O-'B1.JEf.n.,'ll)T~.
N~\ l' '(tIVW'\'V'> ~~ et.. ~Q'A"t/VIV" e,«0 0 ,.,.,.,' J ~

V""'" 'f,(l;, 1v ~t;e: s: k ~r-~ &a., l"f' C} cv.>r
~'(~ ('tViW ~. ~"'-~ ~ f' r· ~M.~;.1I\ ~ QM.

r"'''''''(, olL l< 1~ .h- \< - vr-.....H J t..Q., r 1'~
~'~ ~~~ k ~, fC>v?" +Y"""'f
ck~~v~t/3;~..-\. k ...tt"vh ('(\'\."'-~""""~s ~s
Ju,~y~ cL.v ffieÀ-1l i 5 (Y\.2.~-'f~ ;tA.ê/,

c1;.W-;-tMks ~ IY\.~ f'Y'o 1DVW'\,""" "'t'ev:> ~ "~~ cl...e.­

~~~ ('M~ ~n ~)( ck ~~ J.c.w
clvv et. ~oor"
~ f'n1e-m.~~ ')'~CM..~ ~ ~ _N\.QAkI{

-tw...y- J..v., .he.Jli~ J~~ ~ CMAf\.C'\v.).k ~~
~ ol~~ (Yt\~~vV)~ vt ~
rm~~VM k.c'\.\..~.

, l"î f,'l(
~o{=ll..f .{I =.sm =D/1ft')

,f,"h .. i). ~

•
:=) 0( =4 ~, 'f t

f
H



F) PLAN O"ELEVATION GENERAL·
.PlTW\,~~~ GY\., 'f~ ....J-.:~')e..v-c40~t.t-S

~ t.- c;h,svw. e.<tc"p~n ~ ~ ~~~S e,')t

~~~ cl'~~~ .
a: . -1 (~\ _ • -1 (,,)o,,>~ ....) _ 5 ~t") 0 VI (;t>
V ~ \t(.) - ~ 1.,..... -} - •

. O~I\IV\. <:YYV~ ..:l.~':ltA, k ~~ ~ ~.,

~ \ \ li 0 CIV"\ "A 'l..ç l'W'\ , \ 4 C'W\) cv>«. ~ ~œ-t

~~ ~srk~~rl'~'f)(e'101.0

k ~~ 'Îf6VIO ~ ~~ -e.x- \('''''w.y à:. 2.cv Co\.w' be .
. NIf\M .A-~')'ttwtn'l\," f"\O~ ~~'(~ ~ Jo- 10A.0~'.

k\)"tl\-~ e-, ~~~~
~~. /

~
f~ 'Y....:-wr~
"""- K - rA "e-\\

1



'.

. "'~,

CHAPITRE 2

ANALYSE DES EFFORTS

DE LA SUPERSTRUCTURE

,

,



14

A) Theorie: des 19ne:s d'inf!uenc<? .
1) ~(o~~ ~~: .

~ t.~.,'U;) JIM-.v V/Y\-U- \1...1.) ":>et\-~ D.- JJ.~71û.

JR,.,~~~~~ ~ 0.»-)1. c.kV~tIJ J
(\'V\.o~ ~ ~~~ ~ k jn.~\\\c;. ~ ~ fO~' ..
.~ ck b ~v~ e-"t~~ (e5v-.o..v~ ~ ~
~~ ~ ~) 1k 'ls1>~~tcJ;.:IMS ~~

"l'-~ ~ ~V)~~ chO-"j'-....'Wl"'t!

ck cYY\lmle-vvt1 ck c.\.~)~ ~ J' t.~yrfl'U~ ~
~ ~eI)/l1V\-~ ~CM-~ i: ~"'oyk o..y.AOovi-~
k ::.bu.Jli~. .
~c; ~').1, ~ J.n ck~ ~&" ) G'rV olovt
~'cJ,vuJ eU~'l'lA, !cv 111~lA'~ ck t: ~~r lfYoolMJ-.h ~Uu-l:(~ (m..e-.-.(,\.'\'no.-t...

~J ~~~t:cm- :
On, l>.ff"d4- ~~ cL'~~~~ ch.v t'tltO'Yl'1&wt ~ jt.)(.~
n(L:t."~ (C1R L.r.\} c1)A., L.I.~ Î L JU..F~sClVlto..-tl~

~~~~~vts(IlGl-\'J~~) ~t ~ se~

~~ J'\.Vy\, J~I'l'>1~ ck~~ 1~ oLu. cU'flA.Q­
-~ cf'~ -fc>\mk k. ee±h.~~~lM.
c4 tv 1"~b:'11X, et- k ~"f' .
~ vlII'.MJie.-, ~é0 1 .Qo., L. t. ~ ~~ ck ~-l;~
n ( n.. c:la .QI~*yl~ v ln'-&.. s: ~'o..ct:..~ s)
';;-., \I\M-~t ~~~ ()\. dr~~ ~

J'OV~"l'.ie·~ ~ ~ f~ 't"'-J.~~ ek.i~

tVv (\'VU'J'metwt ~ ~o>eMn.. Il (IV\ ~ ~j '~~~v

l1"'- ;;.. 1v ~,,-ë:t,,"-, ~) ~ !"f\-~~ ~~

v-..-vV...\-~ Mt~~~ r~~ ')<... G2..-~



•

~~~ :;tn.fel' ~ d1ACT)1'l'l~ Ja".t.v ~Q"\e-

cA'AM,~~ iV-~"~S~ ~~ ck ~(.~""'- n (1f'A
\J """'"' R) ~ ~~ ?":v.J-- M-~ '\AA'U.- ~"t­
~\-~ve..- ~~ .

.~ ~t,~~ ~ L.I. :

~ L.I. ~'" 1"~~ .cl' c>tk~ t,~ r ëttn1.

~~ Mi~ovk ~ '1l,t~ ck­
~v~ OV'f~t:.r à- M'~~oife- r ~o~rl·n..
0-) ~~....L1'0\-cÏM.&.v, (~~S) '.

f, Ur~ 1\ l~~ ~
lt,-----: • fi

1\.

,



•



--
.-.
,~

B) Calcul dES solUcitations maxirral<?s
1) T y 0-. 'rtlV-" e-s , . .

~ no.J-s~ v"'~ .. ~1n ~t.v;~ "re>J\, &
kt.\~<' ~ ~~u. e--, ~.t..~ et:, ~e..mJI~5

QI"V ~~c..~ k ~ Jr 1-- ~ç.(!..

, ' ~ Q.~~t", ~~~ .k ~a'-~ dL ],0..~

,~ 1..- ~'f"'e.')~~ ch k.- "N..Y~u. ~ krll~
~"W/ Je rw.:J vt l' ,,~{ovt J' OW\.O\..et~~ ~
x\'-rt-.~\ .
~ ~~~., ~~ 1'1V) l'oy J' """'- ch.""~
'r1AA.~'~ wt\~~ J.v,~~ ~.,~

~c; (MA-. s~~o-J ~ ~~ d'wv+-.
b ~hulM ovJ- ~I p(/) 'MA- wvt-~c; ks ~nir)

o--r ~ ~ ~~ .6'o-v~ UI1.k~ ~ f~ "",k
1- "w~~" 0 ~ ~ ~~ r-L

1ck 0) l' 0 ~

0J~O ek~ e-~~ ~~/.
Cv>~ S<rNt ~~~ J 1'~ti~~~ .Js~
~&t.e-t('.ls à, ~ uu'o~ot.e.. 1'G"W\, ~ 1'Yot~~ ~TtR..

~ ~~e.CkVl ~ ~ ~'f'I~S.

~~~~y ~ )(~~ e./'r 1500
~eI) o...M.o ~ ~ \M\R- .~~&e-ks k,
ô6"'+ fl"Wll1 .

NO"\\.~ cLm'Yl(1)'\,<; ~ li"YltYIl!l(t, ~ ~ ;"~ih~;~ k
~ 'f"\t. ~""'" ~~ ~ ~!i. ( L,.,. \}eri,e.- , To'tYtt, r ~
SNt.F - ~"'" cl... TO"\.\n..\t., -1\'v~ \,,)~D,\.) .

,
n



.t)L~":>
(l,) ~l/) ~ 1~~~CJl- ""f-<JW\- V\I'V\L :"f~"ft- WJV

. . ~flM.~ ~~\~.
;L,

l. I.~ ....

L. 1. «b

,.'

•0,



,

..

-." ..
•

,



.t0
1

-1.)( c;\.. •• ....

.-
L.r. n "., ,

•



-.
,

•

L..-~ ~ . ~ - ---- ._---.-.--.-----

.~



b

r

(\,e~ ~~~~s .
r;k~ .Q. j.. 'M..U k ()<'.~S ~ ~~ (..DA ~

ckv~ ~ck '1\.~ ~e-et:(7)<\, n, ~~~ ~

l' w- clv> ~s) cl~ ;. oWv. ~~\ ~ ~K

~ ~ CA/) etn ~.
C)~e/J oll.M-.~ ~t ~~ ~~tlr\Q..

-~ ck~s.
~ ~QM." J-'\NV\.~~ ~) "00 0'>'1. J~
("\Q..1'~ lfY~ ~ ~~ :;t~f~ r eb..uc.
~~~~~r ~ ol'iit~

~c.k~J1,,~s~~T~
k- -1., l) 00 ~ . ~ ..t..~ ~F e-Il-- (U,'fvl~!V>v-k" ~
j 1CV'<\,'Y\. e, xe, 3.

A) j\~)l .vr V~]A. •

0...-1-- -1,'DO"" if
A
~

lZ"""'x ::: lZ",~ ~~ ~~ e-il- ~ l'e.v'ff.M. Cl.

et k 'is"W.~(, 0:.1., >0\) l'M. -f~\ ~ .
= ~b ~~ 'I.M\.R,~ e.-'w't- 'MA.- JI ~rw.. b

et 10.. "1",""~~ 1/ ç C\l (\"n. 'pt....\ ~.

6=f:J R~" = 1..l f ~ 0, fT 6' = 1.1 40'00 f
~ V",---)< -= V<>.Mo-y.. ~f~<; :::: ~ tm.o..->c -= -1J 4 0 Cl 0 f

.-
•

•



•



~'~t, ~~ se, .:t..0"\\~ <>vu.-~~ ~~ et
or" JL- ')~r-.'"\,-k .k- ~~ ~l)A,~~ e.-' e.-<k~

~~Il"'f\, ~~~ ~~~ ~",o<..('l"\.~ r
\'v'Y\L ~~ ~,,~ ~~y~.

G.. "t"""-~ 'nL \

c<.) r' H3 t ",6G1-r-

l:l

14-
\ -

o,l'l ,,/{OP
, , 1 •
o ',1'Jl

-l,'ill 1 t..."" t,c"
, l , , •

-l,'" t,o.. .f,1H!"

O(~) n;
""'" ~ oJ"'\3 .....\, ~ t, ,,~~
~ =.," 'il"

""t) n'nt
0...-:. 0J ,,1--.
" • 1.,91'_

~ ~ 0,1,.'':\0

O<J) n"' 1
"- ': -1.) 000 ......

b: i.,!'"o • ....,

"'t-:.o,'ooo
C(L,) n", ...
.... : i.,1l1­
b:1,16l_

...~ = 1:>, ' t- 1. t

CUI n., f"

.... '" i.",r_
b = 0, 913_
~: '0, rn-t,.,

"") n... ,
0..."= il CloO """
1_0.500"",,",o _ ,

~ = oJ &.to"",
L

0<.) Il '" ':f
"'-:: t,33~
1,-.1'1-

o ,

"~ -= 0,1.,1'8

~
====-_ L.I. t'....-----

+ ----
O,U~-

---------:~L.l _n.;~

.,frf It

,.....



,

•

o~s ci.M-:r L.I.

~--e>1-,cA-'>w o,ln 0,,,,3 .;{oo .)~n- o}'il"llo 1,'" -1'ilH t. 000 t Iq t ~J4-.t',.,.".;.. .....~ , , , ,
, ----- --- --- ---- -------- -----

L.t.n",. O,\.~~ o/L"~~ 0, t"4 o,Ht4 0, ttl~ O,lll~ jO,oSSg 0,066' 0/.~40}ottt
1 ----- -- --r---r------;------ 1

L.'t. n"l 0,1tt 4.0, t Irlt~ 0,U)t 1o} ) t~O/~, 1'(. 10, tHfi O,l1'lO D} l'Bir 1o)o~lI'O 0,041,6;

1
Il t "'l,.~~"':~'0,,±/''''. ;,''''i·,;iiii~t';. ~;", l" "" ',-'~

1
Il.1. 1'\"'1< !~O:ioj~J 1l'lit 10) n;" 10, ~114 h~S'H! 0, 4l>l,fl 0)J (l" 0) t ~ 341 o,I'fH o)oW;

i Il.1. n...( 1 O)OHb: 0) 1110 01 lb" 10) t'tH! 0) nt'}; 0, IJ'l~; DI" • 431°1;B~ 10) t Uo 0)1114-:,
,

li;;;;,,;;,,:,,;,;, ;;~'~;l' i"'''':''\\Il,0 ""i-," '~I',o." ,,0\,"i

, L. !.n~ o)~~~h~:_tt 0t~_~~ o)~~4-,Fo~fTF~,,-~1 ~ ,t~:~h~) ;4 ~:;I,"S ~)\rl1:
!

!
1...b J.--i

1 P~ i~ À ~wvt f'yYU>..X-~J (1'W\IV)~
, 1

rryt-U":M.l-€/Y\.-~ ))t~~ À~ ~. )vV\, A.
~ r i ~t/.) ~ 01 1.-6r f""1 :: i. ~ b.. eLit-ce
~ ;~-,"-WA,J<"S ; ~c- "",-~~e4 ~.

IfI~1""''';'-k~ ~ dJt~ ~ /Y>16'n1~
1 CV'AJl clt-\~ Se.et:~ S (>1, , »'1 'L 1 • - - , /)1,.. .
1~~ J,.;, j\AA,..~ JlM>I~~~~

1~;t~~ ~ kwt. c-\vw~ e-Yf""-e-à~
~ -1) ':> (fV r"Y"- .

L ~ M'V\.e, t 1., (, n,.....,.." k 1 /01'1'-""' D\.. ek 10.­
~~ ;;: 0 , 1.(; 1- (Y>\.- ole. ) 1«>1"'F lIN 1 llYL- 1/AÏ><.~JL

r~~ J.,.., v-n~ .l?-Yl- ~r)e. vt ~c k jA~
cM.,(M.-ta., ~ .~trt, S~S.

n, :;: °1 ~1.t-4 s P -+ 0,111("> f = o,ï"(S p
n",t. ~ 0, 1-t't4- ~ -+ 0) t'l.'l.'Lf =01 ~44€ fJ'

"'"1 :: 0 , 1. o0 z. ~ .j- 0 , .,,"3 t r :: V, 4 1 '3 4- t'
n", 4 :: "1 v·t lb 0 r + 0) If!l 4 t. f - 0) r y f. t f

,
.J5



Il,,,,'),= 0; 0 \~'" r + Cl, r v( 4 " = 0) (; 1\ 0 (' ,

n",,=0)0334- r -+ o,,..q 4 f = c, ,1.> , , s f

n~,,-:: o,ollt ô' + 0, \\\4 f : O,'1.t' "

~- ~~ ~'lt ~ 1., ~ ~~ ""'"'" ck .Q'~F Cl- ~L..
~~ ~ 0) "1,~3 fWI k l'o..yp\M.l\.. G\.\ .h.~s~:

'k ia.,~+--~ (y\§V\.~ ~lHT"W")

11 .... , n ..... '\.- n",~ 11 ...... n...... n",. n""f- 1

O} '!.'fHd :0,4 'L'l tl) io} 46" f' L!>' ')Il O!_ll>} rn'g f a/,~'ol f IO~lc. ..dl
~ - lAmt~ Mt ~ e, OOO~ k l''1'rv..i ~ ~ l.a: ~~:

eJr;;" 0, ,o0 'WI d.t. ~)~F '" ~ ~U-«~~.

h "" rt",,'l 11 ..... , n"", .. Jl ..... \. Il"),, n"'"l 1

0, ~,,~o eO,!tl"r 0))000 P \0)4-6"6"8(:' o} (01)0 e 10, 'H ~rf 0, "'ta~

~ _~~ eA 0., e, Il. '"t ~ k. ~ 1a-rr ~ et .Q,;... ~uevit

e--'l't;, 0, &,7-".., tk, 1/~ It,.. ~ .AM. L'€A-S~eJ .
0 .... , n",'1. n..", 11")14 n... ,.. 1 rJ.,." O"l-

iD) 'l.ne ~ 0, "" 110 f o})"31 Lt r O,4~~Of-lo}I.444 f io"Jn.fJ~I~~4f

2.~~ Mt ~ t, '314""" c4 ~ lDv'ff'"- D.. ~ .la ~-

-~tt. e,t et 0, '1l31.t- ('rt1 et. ..Q.' rNrr~ '" O\A. ÀM.~~......,t.

Tl","
,

\1... , \1 ... \. Il,,,, n'\Olo- n"',.. n... , ,

r
o,4 0jS e O,'lGTt Plo}ItCT~" 0,38'3 P o,HJ' f' 0,211 0> 1iD' 'L441 ~

1

f _ ~~Il"\"- ~.1.- (p./) c4.)

n~ = ri", .. IW\A.. = 0, snoe

~
~ .
. .
•

•



••

•

.~) ~\o~ "'CY\.~'M.errvt tM.A-)l e-Jl it.: c......i.:Vl'v:l ~eAA.yw
~ CL- ~~~ CA,o } ~ O\.JW\.,O'\V-) !

n - II e . _ 6>L· -= 0) Gt\'"O P
~ - '""'""'..... - lt

15) ec....ck-n.~ l'fcr\.\IV n"h\-~)t. :

~ CA/) f) (!/)t- ~C- 'f'k\ C/\À,~~

n~ ~ 0) G<ï(O f.

~) RiCDvf"\'~~i:~ k s~c,;. Uir...j~ '»'l..Ji"
R~~ -:: -1, 4 0 0 0 p
V"n'\.o..K _ -1, 4- 000 P
n~K ~ 0) 6~ 5 0 f .

r



f-----------.- ... -__-- - -- ._- .._._----------.

3) Wn,~Se-<;
7

0-1 ~cvv~~ ~ l'MI""hvt..-\.ses . ._

~~')~ ~,?es~ ~ ~ t~t/) 1'yv....~~.Jv.,
~ ~"-o,t~~~~~~~..
1.~ 1''(t!tA-''~ .M,.:,~~~ me,~
i~~ ~",,~oL.~ S~~~~

I~ 1 ~<, " .Jh.c; ~ ~ 1'-0~lO\/.) olt-
-~~ ~~ cl~to ~Sf-? ~ ~j .

c.M 1'":~~ ibcvwt t- X (/?~0~ ~tn).
No-wt .k ~o~rCvwu. ~'li~t{ ~ s. ;l~~ J'~-
-Xnx- ~ tk~ ddr-~ ~~.'
;k~)( 1'-"h~ ex,~ ~ ~ ~~:

Jt,O\~ 1 3,1-"!~-t

....,4; 8 • If; ~-----'1\
:~F; "je-~J.L... I~F!

I\:.m.: li:. f...-k C«W\.\r....y·c ~ ,.:..t 1
<4.~,

~~K ::.- y'..-wtYit. ~~ t... """t..d:",~ C""'-~~
>4< ~. ~. ,\... M'

l. I. Ra.

---------~~--~-----!

•..
"." .
•.-,
•



R.. ...-.~ ':: il.. ,\~J k~ ~,+-~ eXrr('l)·I',,·J"t'5 k. r.t
~I..__ <: ;.. b ~~ 1. .t.~ vit "'"""- ~e.-.~ ~ f~

~) ~...~ '::: f<b~)( :0 oJG"oH P ..,. (JJ rs'oc; P

:. 1./ t 4 'l t. f

~ 'V-.....x =' 1-,.lit- Uo f'

v



_._-_.... - .._._--.. _----_ .. _--_.- ._--------&

3°

•



Il .

•

. ' ,

~----------------- -----_._-- ------

n~"""",.. z: 1.} nl(, ~ + 1ï'''O~ f ~ .2J~1~!tf'

i}c'((;,.,.,., f '1..,61 0 """ f 3/'1,u4."."
, r' \, .~3}()'lb '""" ~ 3}G{U""" ~ 4-,1-4411'>\)

t#>~ -,\v~t:~ ~ ~,,'t c.J1.. 0...~kl '~ 1

eb, NM,t/1 e<r ;;.. t 1 Gf 0 rYYI k ) fcvrr 0...- ~ J rC<A- l-« !

~ 3, c ï o l'Y>1 rte. 1'""'rrlAA v-.. €-\t ~~~ ~5.t.­

~-(~~ et- '\'P~\;~J eU~'Y'-~e ~'fidole~wm~.

~ lî"""">t =' n(..~}l -:: .2 /)1 ~ 4. P

R""c;" -:: -1, ~ 4- ~ t r
\J 'W\O->t -:;: 1, e4- 'b z P
tl 'h1<>... ~ -2) ') 1 ~ 4. f'

'-'

v
31.



-------------------------,

p
oI--~-----...... x

1--_------- -------------- ----'~

,-'

3t

,­
."
~

"
'.~



1":

1

r.

1

...,.;[ ,

,

1

!,
1

. . ~. 1

1-\ "~y cl..A..~ ek ,,!'lP-V'.l~ 1"-""'" I\.A.--rr~~ .O~I""J
~ ~e-\ + ~~i.i.\..w ~~.

= t tyY\ ..... V, 1. t S """'" :: -t, 1 t ~ lh1

x.., = ~\.IlI.M-tev.Y 01'1~ C6\VU>.'V\-t€ Tâl ~ '""~
ra~ JI.,. .t...~ ~J l:i~ Lr~ ~~It

:0=-) 2C-, =- 1. 4 CNvl ,,0, 1. .... 0 ~

H' ::. H. (.W) 01. + X-,

= ..!, '1 'l-~ CAnal "'" 0, 1.40 _ l, t 51;) ""'"

•



'X-; :: ~0( ".::'~ ol.

~_"> 'X-\, -s. \-\ .".:...." ~ :: $) 1 t ~ ,.: 0, 0 ~ ~ :: 0, 1.~ g. """""

~ 'X- .... = ~?te, -+ 7t"1- x... :: 0, ~ 0 \ - 0, 1..~S = 0, 1. 0 3 ~

t, ~,,~ e,) ')1.-... vt 'X." ~ US'I\.'"I"IAAV>; el1.~ sP\.;{ r)C9':lj

~t \ B = G, ~vo ~

oc~ =' 0) 1 0:> """'-
, 'X.\, -:. 0) 113~ th\.

.J ~\ (IJL~ ~~e.- ~ eU.~ A..;. .

.~~s .!- ~ytVwu. cC "X~! )(0'(,. ~cL't""i~

J.,.. tr~ et- .Q.,....~ se ,i .Q J ().x~ cr 1'M~~

A. ~lw-. ~ Î~ cJon r J'"'-Xe ox e.-\r 1'Ma./­
fèk '''''"-JI f......hCl' 1'Y~CÀ-f~} , A po;"t () e.'(t k ~
~~ k. n,cu,r JI., =: 600 """ ~ ck'~ k. v-oie.

..
1

.."....
•

' ....



1 Ncm.~~ ~~

't. :;:. Cl =') \ li) ~ y. ~ "- ~ boa

l Il) <P' y" - fi ::: B- A"

""" \,' )
:= 4-, eLt 4- ~(t'

,
35

,

•

.." 1A.~Go-1i, SS 6 - V6oo'- xl:' 1

fU'IM.~ "f..v.J: À ~ f~ ~~\.~ ;tL~~
~~ \1ACt..e.ih~~ fi...; s- fl~ c: .Di)

J J J
~ C.i tk t- iL:e. e,.

SJ 'noJnleeJ
~ ~s ~.A 1'~ ,...

.-i;)~sW~ .

~ ~'( CIl 'X. b = (J) 1. C') S f'n't " 0) S 00,..,., ::: fl"'-rit..:c/ k
~ 1~'uWt~ J.v,~ ~ ~ !:'f'L' ci)~d.:ln\. et. L:
d~~ dv, ~~ Jt,wtJ,r e-,t- W)fM~ ~
1;..~d'~f~ -r- e\t ~ ~\AI\,~œ Ja.:~tdr
~~ no...:-.t~ i CL r cx-~~Ye.. k .. t",-QrJ~~1 ~
~~~ ~\ ~ k t~t-

~ Àr-Wns~.
iLo.- ~'Y .k x.", = 0) 1.0 3 (ho L. 0) 5 0 0,.,..,., ::-) j,.,~
d'~~ et. k n1'1~tt~ k ~ç /lA.-fi.~ 1



cA) \jcJ..~., cL. ~ vt ~ .

S~O~ '\:"'-: A~ se- eUf'~ ~'.i.l. ~s
1'0""';'~\ ~~)I. \ &.e. Qo..- ~J.u. ~ .. ~ dMvte-) eX ~I~",_

-()mcM.-~ ~ ce, ~s ~ 1~) ~ !l ~ et 1, 3~~.
':)oV\: J.' ",)l..~ oX" cl' 'W'tU.-~ 1 .IL' O\.)le..- ~fi&.. O\.AA-)(

'f'f' .ta~ .Q 1o'0f'Y\I2- 0 ~ ~ eUtuk ck .Qa..
.t""~ i~ StN\.- S~ Xl "'-)/.~ 0x.
• ~1 ~ 1'-..vvC' ~ ~ vYt ~~.,..ù:t....ir ~

~ a...v...~clu-1'~ J c..!e-,t- ~ ~ CUA.-­

~ et-k~~~;~ ~ ~w.vç ~ ~

~ ~t <i~')-n~~Y;~~ -"'fOÀ~~~ ce-~ •

. 'D)~ r ~ me, e'it S'~'e- ~~ Â
~ cM.-cu.&-~ .lM ~)( StMS ~ fotX .
.c'e-..t~ .in J-i-. 4. tv -j~~ ~onl:

~~~ ~ cd1M~..&- 3~~.
\. ~,L J , , "-

~ ~c; (\'I..Q lI\t. ..(!.L-W>lt." (l1.ÇlA.S (YI..~ r ~

e-X~ k U0 tk. k t!.~~~

~r~~~~r~ et A C-oo.I) ~!­
1~ J;t~(~~~3~A~) r ~s ~~­
- J"\.d"V1 ;k~ 01' ex.,h~'~ t./,

.
~L

" .•-
•



,

,

.A,1~ .~~.AIW . Yt.
)

[ X- l )t j----Xl e. - A--r------])-----nc:-- 'C) /6 Il-Co /6\ ..... ) (,.,..,) (,.,.,.) ("'", . ~l_ -l---r:'-'
1 1 5,0 o j&,5SGI4,t44- ~,TJ4 L.,'l.>41 0,'1>10

. 1

1 i,t 1-~;

he» ~~ 0)~ s,s 1 ~, sCI l..) 1, , ~ 1 t,'1 5~ 1 4) 'J,4 t 0, 'Il Il 1., t t t !

10)0 IJ<!O)Oi ___ ~nJ.2,) __?2tr~)ttiI~) 11-;rlt,-3U!0, _%_,,__11,~H !
1,) ~H't,\! ~~,\ 1 ~, (;03l:t~~lt~_~_~~! 0, 'b 14-, 1,t (,f,

!'Î-tlr'Lî! 10 12)O~i4,\" ;e,'ll31ik,'t~~!(P34-f1J1.5~
,2, .,.m,s! 1~~tL6AI.~;; 1,.1 z;,,1;[;,tI1 Io;i';, iéoi
',0,)-3' [, 5"],,1,.\[4-,0 561 t,\~t 1,.,lll Lo,,~ f .f.,t tll

..\O~-

~) JA,~ cJ.' e-)( r y~~~c: .- .... rrr······· ........x- X A &-A !> c ni 'i.e /6(,.,..) ~) \.,.,., ~, ("'"! ("") '"

0,0"" 30, b
----- ---._-- .--.----- -.- --'- ---t;----- .

i,.tt31. S <, }11.lt it) o~, J):3 4t iL., l'55 0, ~'':>

2,5...,tf,5
---.--- -- -,.-'--" "-.---- '1--"-" '1'" ....-. -------

-i).103'lt,J ~, '&II '3)'H~ 1 3) 00' 1 4)O%~ o)us
------

S M.o 2s' 1)iU

1/..... t t)') ------ ----, ,--. --- 1. __ ..-- 1 --. -, ,- .... 1, '154

::,';H
10"", ~o

1 e, S;'" fl,{

1S

_~_2.~0},~~_tI3)3l.31 ~_63 S':.3J~~ \ ~E!_
1,0531

1t,<",,\t,) 1)0 15 1

~o"" -1.0 35 3) ':l'Tg 3.1 etf 1 -S;:rH i 3, 3Z5 11 , Hi -0, nB 1

~t.J \0\1)
------ .- .. ,---'--"'-- -·----------l- -- .----

o/nLtJ~1 )< ~ ':1 Z':J i}~_O!.~ 1_~_ ~_ ~3-'i-~) \1-4.I_:~1_S_5 --------=.J
85<Vo.5 lot 0 3) ~ '}' 1 e, ~ 0~ 4) 0s'j: 3, olt 1-1, to3 o/a?'1. -- ______l_._..__ ---- --r-"--' ..--- -.---.-.----

.n, \~ e.,< 4t,~ 4-,063 Z,'1-H l+-, 'HI, !)'640 1, 'l.53 0) 835
1~---~ ._--_._--- ----- .. _--- ,--_. "--_. ---_._------

~Oln\.O 4, !t-) t~ f) (l'l.. ~ ~~j t)~ ~) 1) ') 01 0.)1~1 !
----_._-- -

T....bl-3



fl,) I"",t(A.f"~I:",-t.:tnl. d.v.. v-o..Q~s ~ ~ 7 ~ n~thClk

0\ '~t<>--~~ cl.v> L.1. c"o 'Il\AA, c!w .
--·----··---------0 -

t'.ikk ~i\~te. ck" ~~~o .. t<, Je;, 'f f. M~ Jo,., eUteJl--
-~~ 5o\l~c."te..~~ ~x,\.~~ ~

~~ CV\A-'>~ ~ ~.h f'f .MJ:. cy-u- &
.1,.., f' f' ut t.~ ln.- ~~e ~~oL.AAH ~
~_ ~ ~e ol'e.xt,..~t/. cJ-.o.- M.6\A.S ~~

~~~~<- ~_f..i. : 1NYl.e.- .Q. . .À.

~CI" """""cJ.e 1 c 1e\'r-- ~ ol.Mf L j . .r . et. L: tm-/m\.-h-Lm. 1

~~~ ~J oleM-X .tA.. ~1M ~ i
~ b f' p. J J \.\M.Q. .:t~«.~~ et- cL..w
.t À.. CJ>'IJ\A,~t'f,? t~ Jltn cku.x f' f' 01'~~ cl 'Cl )C1tl

• \... 1
- /'(Y\NLc:. • -

:i'~~ ~ e.t\o"llts ~ ckw< ff- ol' \AmL~ tu...
- v-e.'e. f\'\.<rW) l'~t/ttA.WJ cL,.. ~ 1 eU f ~fm1 '1l1~ 1
ck .Qo., ~H-~ ~ k s,,«A.~tcJ..~ ~x.i.~eQ 1

clJ" ~~~Vf,? cen'e~~~.J~;tw ~ ~)( r- t: Si;] 1

nt (\'\.e.Usxu..Ye c4. {4AY~ ~ c-h,nJC ck se~ ..l..:f-I
-~ÙWw~ 11'nvL. i: F-P' €J(~M-Ye -ek~ i: ff- Il

M.,t~tM.Ye oi 1\Nnl. fYJ1.~ ~~.

~ e)(~~ ~ ~x ;t",-U~)( cfvJ ~r.fft.M..r/j!
2-C l- ~ D I.f) 1B M" B , M4),l.oj /lC'Y>t.~yrrn.-s ~.M-' rn d'\.-~
~ ~k- cLf~c.,e. _~,A., eoeff-w.-ts ": ~t- 1

f.f 1"0\1\.- '\.VY\L ~e- d'ex'"Y'eW<9~ (Yt~ 1

~s Cc'"tnrt ck- la.. ~cu.L,i:O\.. ~ s~ç ci.uuM cL 1

~ .Ctnv-G.~ (\'1.C"U/J~~ tA;.ffiY9n'
- c.e- "'f1~c.:.~tt. ~ ~ c.oeniu~ts t: et ~
rA'~~ .ÀMt~"e... P~.l ~CAO

-,

.
.~

•



"

b cl~\~u., e</t ck, ,9.' o... clvc., ~ J0l, ~ ~~

010'(~ ~ 1'~ ~ ~M.~ toJ) k cL.H~'C~C,Q. ~

~~'YV- etA- ~ l'ovolvt.·~ 307• . c., ~~r~ \'
~~ ('"r"'\.~~le;) Co1l'\,e.-Sf\l'v\.J·"'v'",;t~J~ ~o.a:.~t...i:r"'~

fW\"':""'''''rn~ ole,., ~x f' f. cl 1 wn~ ~~ ~) e x\vt"Y>1,;..li

"J~ ol",~ em.-m.o~e,~ ~ 3'la ~V~ je.
ufu. J.;..~è."~ ~ QAoV ~vn'"tte ck.. 30%~ WVI4

~e. .:wvt~)V"n.lol.:~~ ~ ~Y"t., """M J: j ~P"[,t
C' t'...t~ '\NV\R. o\.A~~..l...'~~ ,.~. ~,~

~ )i.rv,.~ se 'f-"4e~~~~ml.
-cl..~. ..

l~c; \M.e h.fvm,~ r (nlr\N~ e~t oJ1uut~
~S '.l~b~ ~~~ k f'f' 10-.- ~l u\.\l:­
-~ ~~~ ~~ olc,-"vn-e1.
R~v~ : f(fWv ~ lnAoVÙ, J/e)(h(~t< ~$;"
c..Jc,,'YU., Jv, .J.rSC<'SS0 X- cm.- ~I>'{. et.ux~S ;

C/ext ~~M...e- ivJ ~Y5 ~ e,k !f cpYVe.\fll'">"-oI~)

~J k,~ l,t"C\..- k ~ ~~ ~ 1o...~)

Q., .1.. 1~ Sll'U.5 cAun'l7e ck ~~ J..o.- 3 ~ ...ti.."..vù. ek ~
~ es sl\")A.~ c.O'~.o","\"n.e.-~) x.~ Jo..- 1 <y-~.

«l""""",J .1.~ u-a.-~ .t. S~~~~ lWn\.?

J'M...~K 1"e>.A-~ ~ 1~~(. tkv.:wvf: k) ~~...~
~ 10.. ~~ A.~~ ~t )0... 1~ ~~ .

.~OVY\.sk c.o'(H.J.\..~ ck !V\PS l..i...~~ ~e.-?

.J 1 e.-J-"(\1~r/ ~~ ~~v:l À ~~~ ~ 10.. ;t..~~
( 1.~ C1"\A. ,,!: ') ~~ ~)(.,~~ ~ 0 y olo"", ".,~ ~

('N>\ .Q..À.. c.o~ck. NO'WJ ~ cb ~S 'l
~ ~t"r"WS ) CR.- r clo"Y\'Y\.e. ~'f\i kt€Nn~ ·,t,-vJ-ea

,
3~

.'



.Qy, ~"fcn ~'tS) CV-'- ~~ cle cl~ ~ k.r~l!­

k F\~~ 1"cr'\IV'V~ 1'W'\.~trw.Yc. J.,.,..... :"'~'l. ( 1.~L
~ ~~~») it-~ ~""~~ il ovcl.n ~ h~t-1

~~~s~cAA~~~.

•
•.....



. ,

~.
•' ..,

• L. 1
f' f' ft/"M."""-tM'" e . . '

- ~lnAN 11 ~~~cil:~ J.v., t.i.. !Y'-In-\.) Vy 0 ù.~Cl'\IV) ct..
.k-~~ ~: ~O\N\,~ ~\'t-)

•~ '\IV"'n.- 'f y~'V\.. .:t~t?5 (Y\,tW:> Jt;..."'"'~S Jh- .Q..~.

('NN~,

•~ \NV\. se-~ ;t~'f;' (Y\JS"IN) ,;tu...~ ia" t.À.
Co~~ ~ 1A.- f'~' Q.)tt~v~ tk k .:M-~e. ~­
-~Yf.- i cJk lÀ. g,1r ~cr1- k !ev l J... M-""~
J.-k ~ OY'AO'V\""e!t-? ~~ ~fke'e,a ~ ..Q." t--J lMll
cl t.o'C-te..ct:.:(TV\.. t~ ~ k ~~'l.- ~.l.~Vt.

•~ WV\.. k.,;.~ t~~ç (h~~ .L, l.A.
O>~ 1'''''''' 10.- v·~· ~"""'v~ h t...~~ J'~K~
~1"Mi.\-e); cJttl i. e.'i't~ ~ 10... li.. no-.O'4~~

~ o'(cltm'>1~f/) ~~ ~ft~t/.l~ .h" -r:e.tWv"1 k.
WlJ\,t-c-t:lJ'\'\., ~ da., lo... ~~ of' e.à'(~~t/. .

~rW)~~ e-. t\",,'I'\Uf. 5 ~ 1. 1.. ~ e-~~ovts ~

cl\~e.J-e" ~~"e, tk 10.. ~h41' cLu- .:b\,e.\.11 cs, ~s ~~eI)

it--t'~'f'~ et j" ". f· ~ttM.e'fI> ck .:t..eJ/is
~i~F ~1\,WQ;~ek J'~y~ ~ ~~



~ovvvt ~') ~ ~ s"""'-5 ) .t,~. f'0-\.~~l~ ..~"",t;­

-~Vl~(\,o.-~~~~~kf"Y: .~
~~t/-.~~~..

'!i) ~~e-iie. ~c.o-t. &n &..i. Jt-: 1 INWh!:: 50 __

:L' i~t,\\~ ~O~~ J..v:, ~<A~~ ~ f' p. t.k
~ .Jv\.oV.rn ~~ e,~: -1h 00

~J ~l~th JI e."'f\~\:e.t:1M- ~ l.l. Co"T;"a~e;).
NC'\,\,~ 1"C1\A.1rOV) cUttl\~tA- 1.0 ~otL:.c..J:.~s ~xA'h\A..~

J.'~ ~~ "'-"".~ tD"Y-r.'Mi- lY\4VV:} J 'MJ1tW) p
~ k CP-/) ~ ~5. ..

T~t,rc; 1~ k.~~~ ck- i.;~~
~5 ~~tÀ-~ k CA/) ~ r· r- vt ~ ~s ok-J
~tk~fO~l1"t\.S) ~ rrril,~Pl...h~ ~~.

C\.-A ·t.c'\~,y~ ~., .AM~5 ~'WWl.. ~~"cl~~-

-~.

T~ ~ Q.À. et ~N~~ Av.. Jv.v~ &
~ ta'ff. ..~ ~~c; ;-., k ~ e!c-~lIe.

~ n\M~ olv.- Jv..v~ ~~t~ e~ yt.\A.

~ ~~\\e. ~o;f"'ve-Wt\'..(,~1f.~~~ no: -1)

~ O'-.VI'Ylo.Xe. 5. f~f. AS.•i)
e., ~~ ~ ~~t~ fh'\.A-~"",-..k"1 ;.fl~ tk

~vv r, ~1~~ ~v~~t~ 'VW-~
J. i.. QIv\.~~~ ~Xt-:) 'f",yoJl~~. ~ cJk.
~ ~~~'YUL 4 -'f0~~6'\.1v 1'tv..~ cM-t.:')~
~"( c-l""l t.À.. '<.M-ilrt>..~ ~ So"'l7V>71t.- i.~ ~
O\(Jo~'r\~ ~ k .Q. .1..~ JM vh....",,/,? r ~~tb

l1M- k ~II. ci.-~fO~~'

.
s.&
•,-

.~.



,

....
•
.-~

-.'

~ to.;,.t:~ ~ r cM\;.:~ ~\\: u1h. à.~'
t... ~'tt1e.. t-1':' e,.,0{t,~k.. ,
st, rJ~U-cl! 'b~ .:t~U<, ~ -~~ .

'5oUi..~s~~ cÀM~ ~ cl...v~\~eloia.s.

nt:1'Ilbn ..Yt-~ f· f· {.Ill -1'(......(.. I""t. f' r· VvJ". -iy~ EJ<.~.

CO"Y\1 Vyn1i... T'lI""--..: ........ tu......"""ni'''' T~IS"'\
\~ f) 1 J' n \d' ) \ li r )

~"~Mw..vf,o)

'(>.. - t, 0,0 0 0,00 0, O' 0, DO

t-4 0, 00 3, ~lt 0, 00 1~ o~

~-, " 6, 0') h 5,~3

G- ca " t, ~4 .. b, ~ 1

~ - \0 \. '), ., 4- " 't,C)~

\0-'1(, " \ 0, cl " ~, n
tl.2h.'b~...bo
~..",;....... .,.

1. - ~ 0,00 0, O' ~I 00 C, DO

3-5 3, 4/r 0, 00 l, 0 '} 0, 00

5-"l G,O~ " v 1 ~ 3 '.

1-Cl t, tl, .. b,'ill "

')~II ">"It- .. 'If1 (P, 0,

Il - \") 10,01- l' ~, "ft l,

~""'''''Y'''
,

<:'-1- ", Cl 1) CI, 00 rJ, 00 0,00

ol- '} 0,00 J, ') ~ ",00 J~ 51

e-S °1 Ct >, ~ 4-
.

0, "t '3, o. t

~ ·1 o,n t, ~) 01 '!. t 2.., 13
~., 0,4 { 'l, i 4- o,LtI 1,').b

"" - 1\ 0,1 3 1,~lt d, br 1., ('l
"1. '" '- _ 10.



./l

~\\~~,.~

c - 0\. "t,~5 0,00 t, 4 t, 0,00

J-'l.. 3
J
r~ 1 ·O,'8~ 2., '6\ 0, ~ t.

1

1

i, <n l,e-Ij. 1 -1 Cl~' t,41 1.,0"1, ,
~ _ (; 1 t/ ~)

,

1, t 1 1.,~') 1.,t'l,

~ -'il
1

1, ~3
,,

1.,5'3 1, ') lr -1, rit
~ -10 j "\..,4'>' z, 0 s 1,1..4 1.) ~ \

~~I~ e t..-"'~

C - t ",00 r, t t 0) 00 ,.., '\ 1

r/I - l+ 0) '0 1+, ,.. (, C, 1 0 1, s~.
l2- - 1: 0,1'

1
" -:H 0) "30 '3 1 t 'L

f -ll d, (,4
,

)/ 0 ') o )~ 'l.,41-,
~ -10 0)')1-

, i, 1.0.) 0,'6% -1,')/}

~ -It 1 4( 1., Cl) 1- -1.,03 1., 66,
~ M

~~c:~e-"e1
C. - 1 r, t 1- 0,00 ,.., III °,0 0

01 - ') 4,4(, 0, 10 3, ~"l 0, 10

e.-"t 3, ~f 0))1 '3, ~ 'l.. 0) ,0
~ -~ 3, 0 ') oJ ~ 4- t, 41- 0, <)8

~ -II f, 4- ~ d, ')1- -1, "J ') 0; "h ~

~ -13 1 , ') 1 1, t.. r 1.,6(, -1, 0 3
v"",t.:::J:;.lt.

o,{,4- 0J 00 0,1).3Ch-t .. 0, 00
l'\,. - '3 -._--- -- ----. -------

J:e'~~ ___l), 01 ~, 55
__o.

TJ.>-t-4-.~

•0-

-."



••

•".

. flfW\, ~U""\A..~ ~ 'i>ottA.c.:-.b:.::i;~s oL~ .2to 'h?~T"e-o

~~'le't/.l -toV\, .tn ~v~ t-Jl.10 1 (n.0V\.\ m' (MA-'r" ........S

1-ct<;,~ cy"-(. ck, o..,olo"Y'''n~ (!>Vv...J< ~ols cLn 1..i.. 'f..... u...

~ ~ ~"tI~ -t"'U>~ "''"'1;1'0 S® Ü Yc... "'" Tt:. ­
-~VJ ~~\.

<lo.-~t~ 1~l'~ 0V0-'-\~ 1 ch CQI) svtLc.: +-"'­
J:~.~s ~..t p~ ~ ~t.:\J k r;"'~ ~')ro..-

-~~ (Y\ ".. e. \ \1-C>-\A. u.",""'e.-J(.(. ~.~ f\" - f. .)~ ~t.'k

(Y'-O"W ~s ~d ~ cl...~~ ~ ~s 0..

L, ~VW\.e. i~~\\'l. r ~ t ~ ~ 0\ t-'W'\ 'WI~.

NGh~ .fntl\"\. ~~\~ [l\9. W "r:'~ cU~)~CeA, c.aXle..-
t ~ ~v-M."t.. .M.evv-..<;fO\'V~ Cc"n\"rt"t. 10v rUW'Â.w- 'r"tR--­
-~~ .b ~..~ ..~ \-)lV); O'V\. U ~l'~-

-~ k- "'~I!/\o~O ~VIv C>.M-~ ~0V'"'l'n'W1e/) ~ t.i. ch.-
j:~ ~.""'"~ li- ~~~ ~.,'(e-')~~~ .k, ~\.
~ ~~r (Y\{rW, <llh/\lYv,",,~\~ !'o\\i ~to.1:~
~\.b ()-r1tm1.bYM em- tL~ ~~
l..\.. ~ 'b<>"YY'I",,",~ "Ë. "\.:.. ~ c>yc:l."","Y'\~(/.) 0v\.A-)( ~oL.

S.:vt r l !:...- ~\( 0Cf tx(,. CV"o)< ~oL5

~ Z "~ ... \..., \..0.... f:.t>~"""t.. J.sv> c:>vol~')1e!e;l Ov"\X m~dr ~ k.
lÀ.. ck. L... M1"""" ~,",,"y~ "" J ~\ ()\AA.y 0\.\ :

. , ,
~cA.UIm.- s: Qn.. in'~Q;w.ye. C/v tkt ~ .Qo..- Ju...v~ ~)(.~r

=t. = 'é ,"\4("",lC P "
~ ~"'""'ttov\;' ~ X.J:.\'.~S ~ Q... (fOo-'ôe '(\M.~~.



s.\1i ~t~~5 /YII.e>- Jt-'."",,-.J~ J..v.~ (Mo'\.}( J..u,....,~~e.o .

~.:..f' ~~l\A.tIV''(c.. ck k ~~w~ cL ....,y'l..

"."...\,V ....... "'l c..e,~yrh""" T~~~ n"",b, "V", c..o_" ,..ni III "a.-~....
(, f') r, fi!) r"V') (J(fll)

.... k~ ".....\~ ~
~

. .t:> ~y~

"'--t- (1, 0 0 1
(JJ 00 -i-3 0,00 0,00

1--4 " 1 .2..,9~ ,-!) l/'9 "
s, 4t

1 s, 4-tLot - , ":>-1-
,

"" i

6-Cb " ~, t\ .,.-~ 1-)'Iil "

~ -\ 0 " '1>1 b Z "l-I\ ~)(,'l. "

\" -\ t " '), H 11- Il ')/31- ••
"

\1 Ch-; " <_J." " ~, .-1 ...
~ ................ ..,;} ~~

c. -, CI, 00 CI, .0 C-lio. ',11- c, C> 0

0'-- 3
"

1,4'l cl. t t, 't1 "

q,. - S " t,~t e.-Lt "l-, 1- 6 "
~ -1 " ~,H ~-, 1.,Oi. 1.

,..il '\ -1, Gt Ô" o ) ; 1 D, DO

~ -\1 " 0,1) 'b ~ -\0 CI, 0 0 O,'Z-$

o i ~ Ob'~'r-S<l..~\i;r:~'2 ~. .
c- t- 0,0 P 4- , Î~ c.- 3 Lt,1''Il ", "0

d- Lt .' 3,1-f lA-( 3,'1-\' "

e- , .. f, ') ( e,-'t 'i., "J r ..
~-~ " 'l.,13 t- " ~, 13 ,.

'\ -'0 " -1, 'l1 'li -" "l- , 'l 3 "
),..-It, " 0, 4- t \--13 Cl, 4t "

~ 0,00 0, (; 4v ..

~e: '" vt.:~'!> : 1- •~ ~
--------~~-

T...b ,f. 5,

.

!

•

.."
•.'

' ..



.'-•"

;,
~

~) c,~~'Y\.()v\' ~ l'~R eb:, f~: _
.b rJ~'V'covtc; ~ 1-~, ;Jl f\,V;\~~ ~ ~e..:t".

-t.er-v:>~~~ ch, ~ ~'f NvJ:~~~'H. et... ln..
~~ ct 1~xJ;-~~t-eJ scnJ; ok~~~ r-
-cle.v--"~ cJ1M ~ k f-l e-l0t-~w-ve ck .Q.a...
~ ,. l- _ . _ . -' \, • _~ __ • -~. 1L 1. ~ •..I1
~~O'v-.Q.",ve., j ce,.:, ~VY~ Q.~l '"l'

-~~~.
.~ Ai~tte..l ~t ~ ~~ r ~5 tMr\.GWJ

rt~ ~ Fr cks ~·o t~ ~ ~ ~~Y~~

CP"m'"nl~ ()UTW) ! l "-V\~ JJ'~ ('lU>te J) T ~ Jr\o-\,:. ) 1­
s~ ~~~l'(~ut ck~~ MèN.~ ~,~ r~

o.,~rfv~~:

-td'~ ~ ~&t~ ~ ~ r·\', c1-, ~e? oI'e;(t~

-rrd~ ~ ~ t..., ff' eÂ-~fM.n ck k ~e. .MJ:u~-

-JwM.y~ k~ 'i'\M. ~ ~tl~ ~;(À~ s: Qa..
f' f' Q)l.,~~ ck Qo...~~1WYvL~~ /

+ JloM-tY(.~~ ck~ et. 10.. ~. f.~~ et- 1­
~va .Nw~~olMN. ~\~ ~ SM 1"'WfT~ ~cl­
.~V> """'-~'-~M .

.h~ Mwte;> ~ r-r'! k. f'f- ~)(~e,\,\~ d.t 1-.~(,
~t/\IVY\.~ol..~""e. e..... t 4 ~\ cAJA.'r. N~~

1'YClrO~<1'YV) e:t.- ~~ye. 1- ~~~ ~c. .1M ,,4c;..tA­
-;t:~ ~\.~co.b, ~c.dte. ~.?



CHAPITR[: 3

BA5[:5 DE

CALCUL

•..
~."
•



.....".;.
;

~ CAitM-~~ th ~~. ~ p~ ~ 1t- u.4.
~J..;.t/V\. ~ r "",,-le Iv.:•.ts ~ ~e.--'\.. ~ C.') ..f\ .

~v~ Si -\~(;b.·

x:~~ ~~J.h~e- ~ ~ J..v.- ~~T
\~ 44 .;:. '1,.\~)( et., ~ 0 t J ~ l>.-"V\'"t\.e'lle.. :, •

, ,

A) RESUME DES CI-lARGES

w=~'A\<tJ Ks.-.f.S .

4 KN /'WI t CftN3.s'.n':l-'tl.

1 0,1-50 K,"'/"", IC~N\.%.lftg.

K. c. F. s.
R-,t.f S.

6<.c. F. S.

0) 3 ':> ~ 1<111 f.", 1

o 4'4KN 1)

0,41)0KN J.....t

.'T\"~ ~e (r nn,...~')

·r~ t<rn-s § \'.1. \0. L 1. \0..)

·th...y~\ 'l'\M "5,•.:,.ett-~n..,,> ~(.\.\o. 4. ~

l' hO'Y't~ :
·R~ \ \l''b'Yl.Olc, HI( )

.Tl\.o..~<f \ ~YtY~k ... \,n1

:n~ ~û ~ 'i"-':j- ~ ~tlM~

~ï l tm ro-ck : ~ b.t- II.

(0..). FoYeR. ~~ \'U.-f~"""~'(t.

k.~~ewt \ '.1.11.~' 0) 10\\1 =9,'n tJ C.S.A. '51. '''''.

\b).EHetl: cL.nc.k ~1Nw,~(L""r) ..

1 : (;ot> -+1'7. q.1.1I.lb) o,l5W=l4/iKtJ c.s.tl.c;l.I~U.
I..-~O • y

~ IlWlf"t-tJ;"t...1 = O,"SW" 34-,5KIl

4") a.o..y~~ cu.ù2.s.,ai;r~

. Foyu- e.t--vtM,~ =: ~*t: 1~, 140 K N...--.....



s/'~'"y~ '> o-<-cA~~,ltt/) ,

. rns'r\.ln'\. Jv.:~ - ">W\ 1 f~:t i c,% '/, K\'.q"",l C.5 ,1\ •~ 1. 1"166,

~ b.~ t.. .t. ' 4, Tt'!> \<. NI /W\ C'>S'.'i\. l'l'''.- ')\M. CVV"

.foyCll- ek. fYtÀJV'lÀ~ - ~_yY()..~. {- .
;~~("P., 1 •
~

1lt,'ooKtJ C. S.fI. ') 1. l"l", .r-

1'''''''''11' ' o,;çw
1""" ~~. •

k~~~re-vJ-,.(. -tlt""~,,~~oJtl)W t4-, i;oo 1<.1'1
c.,s,I\.~'.I~((.

,;;,.;.l.;. .... fovv~rrn.o+ yi CQ...

T~'b Ctn ~'"v Ôeo ()U.. s~ 1"'" ;t~l:;) ~ CAmlfte, fin

(Yn~~r) hy,; ~ '"",,- ck~r- ~Y~ J.,.. ~k­
-~t~ r 1~S c>-iS~e.-.J- 1<f\Vlv.> ~ ()'Tl.~ .te'Yl\pS
",,'~~ ~S ~~ ~ 1..

t 1~t 1'-C7V\..Yl~ ~.h C's.A. C;\. \"l\f6 . .Jl ~~ ~tJJ.t·

4- ~V(/) ck ~\v..V~ ~ b.15.

GYe,",,\, r-e A :

Jvv..1- rMvvte­
vk.... ')t- V\~

~Itif d1~fo.V,...( 1"Y~ &t{l6'\"b~t ~cL..K)

~.Yc.R. ~r~;
et ~'fCV\.eA- lJVo.l'<.(. s: u",'\,Jy-~~ ",bl'Yni shhlw r
~.. _ 1- 1 • t J <
")</W'fW ~ CA. re lYJ ~ - "1y'f/? .
(,.'f~t.- ~ ~

ci..-v"f- ok~
tvuz k~a.k.
tvœ. et. M-O~'Y\.d ( "p0W\- k ùlVvlvt.~~· el;

t""" Ar, fl'>1~~Y'e/:) Ïl"a"\.- ~1uwwià,".)

eJ 5% tk. J!o... CA'l'v\-'" Yn\~ d'V\. ".><A~ ( "'f"'M. k
c~ht. ~t ..........~ ~u...~ Q..vv\-) J

:

•.'



"'

'~I

· .
1,(

1 "

•·
•

•-.
-ô

,-

~ ~""'t/\.~t .-C\v, ~y-~\.(/) o-.bbHi.b \w r S~

<ry~~~(W c; - ""'r'0 .
G'Y 0"\.\-'f (., c.. :

""","~-l't:vj,~,,",,, ~~ \l'\A.- 'V~~w....l ~'~~'''''~

th.-. Cr-'( """'Y'" A .tk clM.. (:y ll~,vfe. B .

~ ~~ <>.tJ«- -i 1 f.. ':> ~ri 1 jy, ~-r~ o..Ji"l'>'Ù l~h'r.?
~ ~~ '>,,~c..:.~(t;1 c; -"""fye." .

Cn-tnA."~ 1) " ~ sw-~ ~ J..,...,~k ~ (Y'f'.":,,r

et. J.' O'.A-~.

~""'f ~o'V-te .'
1, ~ t x Jv...""'1"~v-e.,
1, ~ t ~ ~~ 0/'~F:(.l (y,yu. c4 ~b.....,r .,.;...t.lu~)
1. , ~ t JI. ,rye..t. ~h-

c.h0v'Y"if- n,~
1., :''LJf t'yu. ok rY\.c>~a (YC1\M., b. ~ye-~­

- """'-~ 3~~~)

e, 5% ck t,... ~~,.u~ ...... D>XA.e>.-&- (1"'-'A. ~ c,nJ-<\.
-~~ ~~~~)

1,,, ~ x ~'(ce. ~\M.cJ...:.~

c::- ~~~ ~ 1) 1~ rI Jv, ~\'"~tf..-"> .....1."",,; Il; kIf/>

r ')~ "y-e'~~~'e/.) c-; - .vc~·

- Vv..t. .k .1~r5 cr ()'UVVJ e\ t ~F 1 rnGV\.-J ()'\.O),tIJ

")''Y 0 f 0 WVV1 J'e!lM.~VL ~ CnO\A-ft A J A (,y~e. 5,

8) CONTRAINTES ADMiSSIBLES.
~ fh1 ü<>1 ct. mo1u.. -rn,[, 5f/L<l.. tk J ~c.:~ L ~

&1.1-0. fin .3 DOW .,k G-y"i'(. "1"~ e

. ~ F
1:::

'300 ne; ~ F.,;. Ci) C Pc z: 180 nI"... (tJ /,..., ....t)
F~ :: 4- Son p", :r 0,5 f", 0.1<. ""

~ 1.. ~'i>t. ~ ':1-. t n./UI.I'Ho.,;P..A" ~tt-""U~
J'"",v~\. ~ ~",.-~rv> ~""",,\,\;,~ ,>w.\M..VVV~ ~

51



rD ~'l.-o 00'!.4- l::.) F.j, :u.\'cn1lJlG,B'U'
o l '" f (/...",) \

f -e- -1?,o

3' ~~ " g4-~

-1 3) 5" 1y,; = ~ 3

Grvv~~ (NI...._"')

~. ~·h~tt. J.rT~",,~ ",,:..Il, *~

.~~Y~\-l- <h ~rYe~"'G".
.....:..lt"" %

~

~).~ YWvvvk et.. Tt-v\.<,.:<M. <kt..-
cv..... fYY'.'W'~

.~«~~ <k eu",,,,\' -c'tl~lTV'-
d.v-~ "VA- ~~ •

..AJ f~""'" ~",,~C/) 1 -rb. r.., ) /M(>.~.(1tmro~G,~"lf ~ t~ ~ ,,'a')~
""",,-\.,,r.h.\ CM'-<-< ,,''''I~ \ Ld/'bt ) (LIb) t

";f l.?O .

M) ""on-J,V) ~ t (Y\.N\. ~tn4-'WIi !f/) 1. t D 0 0 )1.'1 ~ '1 ç -.1. ,0 D
cL k .:tev\~""- ,r 0

Ld 1b l;

3}.~Y~ ~ 'r"YF~ ok
c""",,-tc.d- cI.M~ """"''' "'1'\'"""

4.) . ~y~-t~ clu.~ c:>AA.- ~...,J.
-,~~ c4 ~ '~t. '=- Y..

A...

~s t.. cb.K § C).S cs.a 51 l'l" .J) ~1r ~II-",U:

1~ ~ ~s H. R. A1E S J ~s ~ ",,\\~b''I.­

- ~ ~ +ctlvn..-k
J
~ C0V+-y~fi:,., .....J'h'Ü l~' b)€/)

",w.~~ :
. T~'t-\ d""\..

. c.: '>0'.;.\\~WJ

- \-.•
~r,·.

'.?'

•.-

,



,

~
•",Jc.
~
t.
..

CHAPITRE 4

DESIGN DE LA

SUPERSTRUCTURE

!

53



A) DC?sign des long0rons

, ') CÀ.AYO~vWl A '.

CW) cJ..v...v "6e.- ('Il'P~ : . ..,...,.;.~ : , 0, ,,'" 3 ktJ 1""
"~(f: 4h.)( ;;;::::f{WIt.-. = 0,"")0 "

.. ~\ 'fYoY)Y~ Lc..'àtAO\.: ':: 1, 000 "

c:.Ll~ ()1U>'\,k ~t~ : ]) =~) 'ld \<NI'"

10YS &Q' ~J,.~~ ~ ",,,tL:G~k-L,VJ ~c;u{A~ ~c­
~ li.. 1 Mcv..~ C'v~ cÙ~.o-y\.:t..~/ ~ A ()on,""Y>\-~

~O\."t'\f""v.f se, 1"'oU ~ ~ ~~J ~-l1--t.Ul. c rr
~ C~Vô('lJ fY'U'~l, . ~\M.'>\~ ~ c-\..OI.vOf'1 (\oY\.èbile/.l

1s~ ck li:C\.M.cuw'f 'i>""\~'\i.~\."yt-) ",",Iv'-X C\M.AvlY> ~v~/
1, ()"n.!?'Y)1tmk ()'"""\.CI..A\.rneJ ot"W >-t.lA. ~ Ul- f0V-vt t/Ù-tj,

-\~ c . ~"W\, ~ -k,,1'''rw:l .& 1'~~r c. ~vt k
Ilyy\.~t.~ ~ ft,\.~~.. t

-"- YI __ n
c

__ E, lld)( ('l,f) A (,'-14 vtJ
-/ II=. ~~, -. l' "'"

!> ~

54

e- el 14 1 x t , f

t

b) ~v~ v"-IM: '.

P", L =- 'J~ KN

=> Il L =- Il c, =- 0" 6z50 f - G1. 1 ~ 5 0 KN,..,.,..,

\} L ~ 6Z o: -= 1, 40 Du P - -1 31, looK rv

C) ~F-a..J' ;toW :

I t.t - o} 35 f '~..- •.-
~ nI - O,,15'116','lf)O - -t-1, 43g Kt'-'""" ....- -

\11- - 0,. v,; )( 111} loo - 4. s, 0 t 0 Kl'I- -



L.

"

--------- - ------.-------.....,

iL~oy~ ~~~~-:
C -=- 1...t) ':t 4- 0 KN

q\~ ~c.J ck C <yw\. k ~ = e~{OY t etu. ~~
e'\~~~ ~ t,.. ~~. .

. ;l'~~t."'-= ci.-. cl~ 'fw\. ..Qg. ~)e

~v-J:~ ,,\ r rrJ~(f",J,\( (~t'''it";·V

Fe -=- -U-,"I4o '! < -.2S 490t<tJ
-1. - J

i

5S

35 G7--1./<rv/ -

-.

el~y~ tet.J. A :

11 ::: Dl) + 11 L- -+ fil. 1- nFt ~ {OO) t'ft KN... =1002'ntl0
3
N

V -= VJj -+ VL • \J1." \Jf, ::: t~3J Sil K,tJ :: ZZl51t f\I

:;:,

J-J V -= 'i. 'L~ )j-l f: ô..."l_IV) :; -10'3 NI............ t ~~... ~.t010,...,,}
A... A""

1 3
..-\ Il _ 1-cm t ,""1 " 10 ~ 6 c 1 ~ 0 NI.."" t ~ 5 > 5S1- ~iO ~

M; e - '3 - ...,l~ (0,1 - "'" - ex "/ i>W1>l
J)()t ~ ~

,

: ., ~l 1 L 'l- 5 ro '1 c 'f- J -: 1.. 0./1. H ns«.l""i CI - ....~..Q -= ïS" ""':15 = ,....., .,.....,

i~ ~u~cnt- ~ ~ .Qi~ r ~..i·ç~vr c:: CV) e~~
utk sec--lo>v \f'J '3 bOX '3 ~. 300 W . _ .... "_:;:~'

~ A::: k- n 0 /)-YI"'"1,'
~

A;., :: J, w :::. ,n x ',): lt "4-, S ,....,.."'"t >, (0 ~o ;;'",,1.

S~" ~ 5 ~() ~,() 1l""(TY1
3 'l ') )-1 q 0

3
,.,.."..,'3

d -:: 3n ""..... ':7 16 ~ ""YL """ •



1
i

1
!
1

1. t cm> )( (;, '8'32) ./.. I~O 1
(tftro)t r W/.... li
\ 1.t'i .... !,

,

? vsc N /,.,.,..... 'i. !=- fm-""''' l ~ 'l.~ 1 4 j tl', ~)

~ 0'4 n) :t1C, ~ N/""'''''''l 'j 1'30 rJ /1'Yrl-' t

~'c 6, -::: 1.'b0 Nl""" .....t
o.L\""" \n )

3 3
-" 5 ~ 551~lo fh'lfYl1-./ !<)(

•..,



f _ 4,11'B ,,2," :: 5,41-3 KN
v - ot

,
St'

.. ,

-, M) ck~ ~~~ L ~k'1>l~~.~""":
F:: ~" (Ef - fi "\

""'~ ) "'~""' ......,.~ }

f,'~""~(f- = 1. ~ ,1-6'0 "'~ Y""" 1\..6V.~ 'I?- CLMt.1 """'- 1~(t~
-::: l '), 4U1l KA'J

FeIL,,",,~,y = 2, lt, ') 01) \'-.t-J 'r'" iU"t. ~.; l(.)C t /U"'-l-:> ~ io....
~ ~e-L""f- ~ \ J.-.~

_ '') 6TO k-N ._... 1

='> ç ~ 41), ~ ~N

J.iW) k ~.. CR- k~~:t~
c:: 5,~f-1 KN+ 4">,0T0 IW :: 54} 4"t~ KA'J

= S~ 4t-J t".

c] fovU!- k rno~~ ~ G\.M- cLoc- MW. ~

~ -::: b b) "1 'tv K.NIL... ~ t.\" lm ,.,..,__ .

"'" nG ~ (; (;) 1- 'Lo li '1 (t'V -;: 41, t UO KW"",
4- ') .1

-:0 4- l 't cru " 1 0 ,.. Ill, ""'"

ol)~v~ ld"t.J: 8,
n

l
~ 5') s6 li 10 ~ NthYh,

n~ :: "-1161) )(,.1 NtW1""'1
C ~ 54-4-13 N 1

NO'\A-~ ~ IM~ ~r·e..\- YI: Ill.& r~·,,[.·4'
w 3b ,0)( ~ C) . ')~ w, r ev Jo' ~~. ~ M ~ rte-v

D.A-V cÂlV(~ A) Al ~...t~ ~ ~\.1A.y~ 6 .

. C S44"t1 lH "'1 t)-) A '" 4- '1~o '" -1 0
, "'"f" IV """-

b



58
,

6 1 = (0) ~ 1. - ") e 0 3 lt- !:.) F ?
~-~l r" ..

L = 't f l'V "", "'" } (\.?~ ~ \ 4 '3 ""' ......
, 1l\(oouJ\')'6'i f

..-) 6.",\"",\c,) =rO)..,t.-o)oo~4 q.:;) \'&0 'i (~)'l.
, \ . \~l

':: "!t, ') l'JI""-_ '1. :t ,'l'tl" N/ ............ '1.
. ,-'..

<--' p' r tJ 1 ""'" '1..

L. ô: \. = \r)" N / """ t
""'...., \c, l

.'

5".. = -: s 0 )( 1" '> 1l"n,..,,3

1 1
S'j4 = )8, (, .KIl! ml"l"

~'')lf''''.'
:!) 6(n ..) + 6(1'l'Q) - vse ~'o~ 't

1
4 11-(>0 JlO

ss, C. n.'"
':: 1- t t N l'hl "" t .> 6, =1'1.0 rv 1""";.....-(11 )

'::::!> ~e- .il r y or ~( W 3 bOX J') . "3011 lN me.-- c6'\.-lI'i...vf

r -r~ 1. ~Yr~ 6. .

~) k )~~ J..- ~~ h~ ~ c~lÂe..k ~)(

1....."



, ,
5~

•

. _......

Cl.1< .

lit "3 rJ /""' ..... 'l

~ "OtJ,~_t

=ol'il'~1 ~.I<.f6.1~',
etA.JI. ,~

143
-+ -­, 'S D

.-..-' ~""'-C k- >e-ël'n\.. IN 'i- 50 )< 't "3. , en> vJ

C6\-\.vievvt 'f""'" k ckvc~vi JI

j\,,:: 110 "n..... ~ 6'...l-CC \ :: 1. ') t W11lY!_ v..

6::.s::;. >4L,1) :: 5 '!li- tJ! \. f: Ist N/,.."".. .. ·'c>X.
(C) ~':I '1 '1.. 'il 0 ) """"

<5.,),.....,("\ '" l '/, 0 ~ NI"" "; 't

S :: 30(,Al0 ~'""
.1 1 1

n~ ... ~:: 5') 'Be 1I~ .. 4-11- CU "0 ::
-S C <>")\ J'. :'06 ... '

" ~"l"l 0

1 ~ 0,1<.
,s.s.l
c..~tL \1. ,')~/.

':::!> b" ~ ~ec:t~ W t 50)( ':f 1. 3 0 0 VI..!

~ irle-.vt ~ k c.-h..... y ~v"" 13 .

. ~ ~dl ~r'7Y<-- 4(--- 0 1 ":1- ' 5 KIII /.."" ! e-n--f"""-e./ ~ 11</11/",,/

rYlL ~~c- r .& c1t.n,(.

2l-.f~.c~~~~~ k ~~1A'>V.r
~ k~5 S~l~ Ufu-li:~e.~ k fro}a~ ~ ~(.cJ;-Of
W 25ox'1-3, 3001;\1. G-40.tln



,

...

1

•~ = D, ~S 31<""..,.,. li''''''' ~ 0, 'il'iJl(lvl

·4"""'DI1-I~\(t-JI..... ;(1,1"""" ::. 1,1'i.~I<N

'D, ::. '/'1 br' /<J1V

~nD ::.n L :: -l,')1'64>D._ 1,1'5 KN __,
VJ),'" -1..,'Ut 'H ' ]), oz 3J 334 KN

1) Gh",,'(~~t A "

"") ~ ..."t ~k:

VJJ =. t<-. '" -1.,0 'lll '1, 'ioo (t ~ ), HI ~ ... '1, 'S60)
t. ~ !'.)(6,IIOO

': 1, E , 4- KN

. p.-lch~Y'7re cl..Q 'e,owt.e-.k~ ~ 'l, "00 KN /"...,

nD~ ': n,:: 1."'0; ~,1-b4(6,~O'_ 3,1-44)

_ 'il, 581 KNrh1

V
TJ 3

': K oz -1.,5 0 0 ;< b, Soc>

e
': 5, 1. lYU k·f\I

~~v",""t, ~~{5e~ scrnf ;Kn'M ck" flerrit be.~ H""",tlbook.

1rv ~'" rrtt.d C6ne-uJé. ~e.wt-r. CfllJA hlA f'; foTtl.,.....J Ce-t_."1-IJ.ci.Jt.J~
Il N~s~ e&ne-~ )v ~v't fl"'ovfe ;ttt+.....& 1

nD ", i\ .. n, .. nJ) - 1~, Ota 1< N,..,.."

~ VD: ... V~: + Vl) l) - 3} 6b 8 KN

.
CO

~. ,



1

~
1

&,

...J&J'

ii.
i

~..

.-, -
•

- -.

.------------------ ----~-- --._------

bl ~yl',,{. v\.~ :
T U-

p" L-:: ~~ KI'.'

=) n L = 2/)1'64P-:: ~8f,1 003 \<t-J""

VL -:: 1.1 t 4 n P -:: 1.2 t 1 3 t. 4 ~'"

CJ "l""'" f "-vr J:crf.,1 :
r cil-. ::: 0) 3 1) "

= n].:: c»? S 'f.. ~ 'g 61 0 0 ~ :: 1 00, 1 0 1 \<;11/ /li!

v, ':- 01" 5 )( 1 2, ~ 1 3 Z4 -:: 4 el s13 ~

~~vœ ~~:

;L1ll-Hek ciu. ~rk ~~ e-ti- Fe. = t SI 35 3~

1°y
l.t-~ r 15',,"l'~ Cl.M- r°Wvt- \tM.t--rc ) ~Y\i-- le- ~~~",;~.

,;.;r- n :: t 5J "3 Ji 3 )( "3, t 4 4 "! 3, 0 \~.b :: 4- t .G.,.9 1< N""
ft.-. G '!loo '

1

\IF" -:: t5," 5 3 ~ 31 '1-4-4 -:: -1. 3) ') î9 )-UV
G, '6OD

~) c1,~v~~vt~ A :
n -:: 111) T nL. + nl -+ nf ( ~ 4- 41-) S33 KN",...,

_ 4 4 1- n '3 )1 10 3 Nrrn",y,

V:: VI) + VL -1- VI + VFe- :: 1 S~! 1- {4 w'""
- 1~~76"4- N



cJ = b /1 "..,~ // 4. 53 ry."l o. K

~ L. r oVt' \f\J G, 0 x p' {. "500 W

C6"\"- vi. e. vt 1""'H ~ e.-h...~(Y'-.n~ A .

6.t

,

- J-
•,"

'~)CbY~8',

().,J ~r')r~c.o..k ~ ~ .h ckv'èf c!.M-~ cyM
1'tn'\,s~~ ~~ %\A- Jk. .iA-~

= ~f~t etu. uv"ple J.rLrn-&wt =1-, CG Z «» / lhJ k~
?OIN\.. "WY\l, J y"Q.tn: se. ()1.nt S ou..'""" L1 :

~ =. "1, cc 'l K,tv /,.", )( 2, (/)-,1 ~ :1. ~/ 1 ç ( I{;N

=> 11 x. = nc- 1 1..-\.A.~J Â /1A1A.c... ~n r~ G !

n;x.. _ 1C},I))(),7 44-X 3/ 0 5 {, :: 3t t30KfII...
- C $0 0 ) 3

/ = nç30mIV......,
!?L~oYCc kt~~o.k :
Pd"\AI\..- J1M-t.;tui", se. À -rv c..e k rn" k net t\..~.vr C\.)(~'Q.­

-(Pl.eJ e-t ~Yl~e ~ k.. §or"CJL ~tü~ J

C z: ChI 1- VJ KtJ ::. cc »z» N.
•



,

..

-

...,:;'

~/
~ ...

f'"
•

c,J ~(f ~~~..t.. cu'iH~ d.tV>V) /~ f~ ~-~'
"'l e.Xv.'11 k.e- CVv\.. VVvvt r 'f~SK (MA.~

'1' .' 1 +-'.
"" ~ C\M- M.~ :

~, = 51 It1- ~ W
.-Vv) et.e..~~ tke- "-M- f~~ -Jl'»\Aty~.

FQ\ = 24J 500 t{.,N (f~ -1. t1A'\At- ()o>'9f... i te.)

~) tv~ ~'WtJ~ l~

P:: f~, ... f~'l.:: e~/ ')13 t01'J.
) n~ -=- e, t;) 1\? 1+ f -= '3 'fI 413 KNlW't

-= ~1 41- 3J Id' N')-VI"'"

.

~ .
.'



o.x ,

o Jo<..

=!) ~\l .t. -ryO~ W"D xl55 ,'30 u W

C<5'<\.VÜ~ """' ~ flj1M, A c1o..vr ~B .

.k vnd, 1YOre dt -i,C;/O KN!rY>1 J CcN».FY/ ~

-1.. , \" (11) Y\. l'J l 'h1 , l'l'\L ~cl ~e- ~ ..A vkri}(.

1

!
:

1

1

".'. .
" ...



,-~--- --- ----------,

C) Design des trottoirs
~
1 : l

b5

..
-,

r
If')

, 'J'

W -:: 0,""1-0(0 Kr-J/,... 1

we -:: o,"tfoJ< t,1-:: i,,~
fi.. :: o,1-'f o vi =1 011

, 1<+'1 .....

~....ck-~s ~r.Llu. 4.3
c~~ 3. 'H. n~g.

.' ­- -.-,

."
j .... ....

,.k.l..tt. ~t;.~ rOT.~ s~ ç-w" Â ~~..c oLu. 1
.t..o'ftnA.-~ SeA""'" et...~ :::. o} 4-50 ~ Irrn t

•~~ Jw, ~la...j :: ' 4 KN/ry" '( ~ 5~ D~H-eci~~

Je .l{~...vt kck ;;'-vl- es % c1.t L: c-~~ .

)\'.'.10. LI,(a) cl!~}.s6. m-B·

je) k~{~ ok 'ô~yk- ~0'1.

~1JD" KNf-r., W ':: 0J 1-\'0 KtJ/1'tVI "'-'J.;ff ...e4:;,:c.~
~ le J, ~ Y *Je ~ ~ cho",'DO'>'1abm~ 1;=) d{ := 11 06 1 KN1".."
k-------'Ji .M...e.t'Y\l1~ c& 45° r ':ôfcnff~ 1.. ~/;,J,

~ seo -- '1.
) jtL.' 1.Io'I)l,~~,(1 IV

=')~..~ A4,tJl ""',...\~<--1J ~ n",,"~ -:: îi :0 1.l. -:. O,S S3 3K "'"
':: 553~1. N..........

" , -1,o6'~1,r ::.1.,3~6kN-:.13't6'"v""''''' ':: t:
",.) ô' - l)'î b z, 10 II /II/1.........t p;, A /'/ -::l 'lI '] r'>-n........ e

\'II) - A -
; 3 g

. 6(1'1\ ':: S'5;~IO ~ 1'60 tif"" ..,.}" ~ S // ,,01-,>('0 (ho""",

!""~ 5e.d<:~ A~~ r~~~ tk b•• t .. =- 4'l,t",....

1~_1 ~r~5S~X ~ .f~~:_= 3,'S ""-. Cr40.~~:~~~WJ~



O, 1"\ " )

~v\.~.

Sl ~"nJ.~ 'i"o~n" :. 0) o s e t<-I'II""" = k. ~.,...A- --'lt'l~ .......... JJ
('l'U,, """"cl~t. F ~~.,.;,)(. ,

~1J"i~.

Sl ~.nJ~ fY"fre. ~ : ~ 0 G4- 1-< fJ /'7>1 '

~) ~<ri~ Jn ~~CI' k..'(f.~1\~ ft eb ;t..ffAAj ~
bt,v.", &~rCo? P~ s~ Wm.~I~~M f~ e'v\ke-t- .A
fO~Y".,,-n~ ck-lo.- *;~ cA-'f;ie .

. /nd} cl1.j;~ "~';~l = 0}410 t<~l.",r",~\.... :o,w. t<~~

.. 1::;:·~~'~"'8 Jo s . eii(m.J :: ~ V,tl/rrn! 1\ OJ)"'" :! l KN /"'"
~ ..~~,"~~l\J ~

iE---- ---------1 . :t"",,~ :: OJ t\ x~ ~tJ J........ ::. o} ~ KtJ/""
.?,s,.,., : ~'-;~l rT~rl. J." ft. = o,or.f~,...

\".t-J. :. J,T~t I<.~I~

-



y

. '.

-::. '( 1 "t'lt -"('t,f )'t: ~, 1~1 Kt-!_
s

-= l) 'TeH, ,,~)f : ~I L..~o"N -= ~"'0 N
~

v"" ~::

n _
5" -

~ 6\ ~ S~) ~ 1 ~""" t

"} 3
=!> S ~ i ~, 1 'l. XI 0 ".., ......

~v\-A:. .

. ~ fn~1 f rOfTt. e.t;tel ,.'ef~ ~

==' &.- }e.~ JM.~Y( f\.e~lV., 1!) ~ -;. ~O) ~ M>«.

1 lfoi--S\W-Y t&.> ~S t-::. ~, s 1 lh1 'M. Cr 4 0 . 'lA n. '3 00 "" )

olcnvt A ": ~,. t "'" """'" t >/ 3 't} ,1 0"rl"nl ( 0 Ji .:
~ 3 } J

5,,:: -11-} ~ '" 0 /h'Y">'\ ';. 1 'i} :1. 'l )(' 0 /'l'7lrn, 0.1<. )

.'L- e-L1"~1.~ ..,1)- irl ~ :
t.-i.J~ d,..,~~-~ ~ O}O~O I<'f!. t,l"""

:: 0, 015 j<...,

cl.."f ,,"," ~yJg, -~~ ::.o)"tfOl<-WjM "t.ho,
=1., n 5 K.,f\I

f~\ ~~\ :: 0, 0 ~ It ~",., )li) e-,

:: 0) 0 1-'1 ttlll

~F :: .l)ot"!!- KA"

.~ ck~ ~re- Ii~ ew- f",JJ
~SrwU5 F ~ 1'tMtr tQ ..bi1Mch.......i, f f. =

.., ::. ( )1-5~ KNho. )( 2)~ .... . J. €53 Vol}
~ 1, 5 ""'\. :l 't', M' ...



:. ~) 'l.~ 5 ~_
3

=%t,5 "10 111_
= ~)OO1- N-J

= '3o0t N
\J jOOt.:: 6 A z

::!) l\.. :' fi,....... - ....- Iv) :. 1 0 ~ N/........t~ ... ? i3.) 4-,."...,.,

.'

il :.
5••

~kJ ~'ft~ L P r Ir<\, 'fk.. <lR. ..lJ"-~e- y
':>tI\A- "",>..,~blt~ ~ ~y"et) 1't ~c.:..f~ 1 k ')~Ilt.S dMS~

S~ ~-ntef.) CM.I-)( ~. f' ~ ~'~ k ~~ f=-) \, ~ to

k 1YOt~1 k. t~s ~r -r- ~:u'~ w{)- l ~yt-tl
W'l$OX4(; v40.'l.1Tl. 3UUVJ.~

,,"; 5 Ho f'M""" t

. Aw"; J)( "" :. e.o 3 x ':\)~ =-1461 ,''''''''''t ~ %~ 4-"....!
0.1\'.

L -:: 1. ) 0 0 ""'"

cl -:: ta 3 "'"' ,
b-; te),.,..,.,....,

, ,,-::. Il,'' fh, ,.,..,

1

. k 'fai.~l 1"" l'n..- e.iÎ- rJ) 4.'1 )( IV fl'M
~ "~1.-~ c.dt.&-\~ O't\.~

k ros: (t'\"-O~~~ 1""'" ~ ~)(..



~
•

•

. "

0) Design des Routres QrjnciRotes.
:1) 5ou&~to.X."""" r't-"'-"'-'. ""'"'-~ 14 Jw~~ .

M~~\:>:~s ~ ~,

...) y.:tt'lN'~ \ 4. .
. ~~ = \t1Â) ~ k ~ lÀl.M--~"",~ ""'-'II~~

la" r~~\ ~~ ...-t .:t~~'s ri. k l'A."t 4-' .Te-1 e-s .
raw'\.. ..tt~ Ar, ~~\-.J:~ .. (\'t\q.......~ olue-:. CV\AX

~Yr ~.,..t/l M'v\.CQM.Kve'Ct? ~'" ~....JI 1 M"\\ ~~

~rLtA. i, ~v~ U\'\.~r('p'""'JI mœ-d, r ~~.
'3~ ~JC =ft If rJ .



'i>~ ~.,... :: (i \~ .•.',) _.... t"" "T."" .... IM.

e* ",nA- ~ \l"t, "=' (t. Ô;''') ""'''-'' """'- ~re..,,,~ .
• ~ ~ \T\ ~ ~ \l"t. ~ ~V":: ~"-. "" 0, r,~ 1ft (T)

. ~ '\f'l. ~ {'0'1 '==' ~v =' ~\l'""'I. ~ D,r, ~V, (c ) li

&t ~ ., C>..M- 'Y1l"'V") .* ("Xb~v ~ i
Fll<'_" ::: ~v ~ !, ~ S" . 1

~ ~àw.,.,,> ~\I" s~ ~\M.-~\ ~ 'fW"-\':\" Ju.tJ,I~ t ~4 ,1

ck lu-- "...."if 4- 3 . ~) ~,,\\tt~h ~ L fnw\-H Y'l'.;.,.c.:.f..1
~t'M.~,,~ ~ ~ :t."",,~ ~t~t"t. '.l~ tÀ- - ~h:l

. ~~. 1

"ofu~lcX\lVV) ~,,",,(>o..Qëj!1'a....tJ) ~.,. .~,,~ "'l~ :.. '
r ......'..wt 1etcJ. '!>tl..-. ~ c;., c.. -1. ( ~v\--..... , \cl

f.:. f· 41 ".ttA\.wve, ~ .Q.ov "Ty<"".,..(~ ~,-""",-Jcl...:oV..n .

•

Cl, DO

J, cH(T)

3, ,,% (T)

t, l) 4(T)

'l, ')1 IT)

t, tl(T)

0, G/..t-

'3,35 (e)

'1,') ( \0

), H (C)

\-' '0

t- c
e - Lt-

Tl~~-'\U\v, l< i, ~SP lTh-",h':'t-J 1C i, ss f n.-~..\"',,~ ~ 5 P

"~ 1



.,

•

,

. '.

fO'\-\A..-~~1'YO~fe. ck ck"':~, m",,\~s:

9.)~~ eXuY>vp)f4 c1u.- oL.~i~ Jn rme-n. ~Yt.a .

"") th- er,y, hM.y t- 1. - 3 :
1

~_ ~ -=- 0 l'f

*.e, '1-~o,: c: 1 '1-0 _') 71-.,..:..,. ~ (.0, 'l ".,;.__..

:::;, L, 5e-J:C'11 .L riALS ~eM- r eo<.vie+tIt Q)~~ seJ;~

VV100 x,~ N TV.,...;....::' n'a = t-Sl'"",,_ .

. la. 'r'-c\\ 'fYO~'t"(.. e.k 0, ~">o KI\) / ......

b) (h\ ""'" h....-.y~ '" - t :

. R,,--...y~ ! ~ ~o~~ ko~.k ~ ~,,~ 13

o eJr~ ~ .k ~Yu. li ~~ct -JR~,,~ ~ ~
~ r r'\<- CAM- J..wJ ~ ~ l'~ k ~
fYI2" ~~ ~ ~ /)'\'\~~v~ ~~.i:-.~...:e...ytI).
j.,) cL~ Po:

F -=- r:J N
". "

M)Jv..,..~~e, :

~YUl. k-r'rwh~ : - \f~~ ll~ ~ """'-~
0I.....t..AA-.. : ,', 'L) 4 K.tl

- foY~ lk~~ . Al._....êf = 'lIt,llh I«\J

:= ~9,1(4 ~

.-') ~ ~e.c::t""- Win ~ 19 cl.wt fi =- t410 'h1- t

::::') 6,. _ tin, 4- :> 1. 'L, DtJ f""'.... '(. 4 G""''-ITJ ;" Ho ri1__ t
,1) - '!It"to .

F - 0 ric. -, -

~ L...., ~uk"",,-, w(lJ1) "1 5 ln\.vi.tM.t .

,
'11



4-tm.etn'\.~~ C - ~ ~

&qck,,~ A: .

oL)~~~Y4:-~W ;.~~.J
~:

- J,."Y'f ~(. .:t\.c.rrw....... se, ri., eJ-rJ-eri\tO :

r~ .. Vl> ~ SJ6Ei8 Krv

- ~~~e--vt- :

~~ ~ [', s., T,{("f, t"L,..~ ~ 0) ~~'\ l'.~I,,., i q~ J tl,,'_) 1-0, )(0 K~/"" =11)1U l<t!

- ..t-o11'O'"'Ï.n
1

f~ ,,'IJ -=. 5/oo1KN

- "Uekc1.t 10- }fU<.~h ~'Im.~~ r"-"- ~ e,J-y&toilt1.
J

. PLj. ~ VF.. -: B)~5'31W

~ toi f J :. 43) ca\ {, K,N

~ ~~ :. (~~Al 4k ~'l~"I-,--~u _lt Ih~Ç.
--') ~~ .k. ~~e.. C-<lL: ft : b) 1~. le)

=') r = .t,,, e' " .t "", 04 KA-J fe)"'-1. \Il 1,.

~) J.v.,,~ v'-~ + !~etJ:riJ. !

p"", M\A..e.- m,(\\l ~\ "1 J '\ if' :. 1 1 ~,3 l'W

... <o<r\k ~\T :. (~~;.h.~...l tk-.b.. .kF ol'..v...~~CL
-':l ~~ J,... ~h.-,.~ t. - o: : ~". = 1) ~ f (C)

• ~ f=-o.-te l'l \ :. ~"" i, H {' :. 1. or i , "a( ~ le)

(15) f"'- te ~ .t. Ju.v~t Jl :

r :. F + f = 134~, 41') jl..l!
o..-t. "'-(,. \1 , O\-t l'lI

'-:. \'3 4- ~ 4- 1~ '" (cl

~)~~~B\

- c1..y~ Jw.- CI.AoV '*"* 1.UtJ ~\~l,e. ~ ~ m-i
~~y~ Aa.emtuit~')€.? :

••

.'
ï.

\

~_ ...



-, ,
"13

F" .: 1.(,/' 4S "''''1_t )C. \'"/) "" ,et.,(_
~ t4'J ~ 83 KI'!

-r-

='> e~ ~ ~I~ ~~eJ ~t..

'f....hc... rYIÎ'l.cA.fJt. -e,

r . t 4-~ ~~1 )C. ~, ~ (

t. - G, '6 : 1 08, 44'3 KI'I

::=) fi) = f~ .. r~ = 1 'lf,O n KN

_, ~ \:0 G,1+ (C,' ,
-:::!) ~-t. =:. ~fX. p~ '/ f +f' :. sro, U"' K~ (c)

:. 'il "01. ca, N (c)

, .---r-. ,

'."-•
•

i

~ ~ ~v~ A Mt-~ rh~ tMt-:~ :
=) t:o._c. :: 1.J 4'341 C} l'J (c)·

~. f",_<.:: 6((\ 6 6"..J"..,\t) ~ Ho Nf_t =-~ '\')/'f4~12 ...._l

L~ 'l."lçu
- = - 6 l 'Lo =-) rt......:..-.. :: e4-l' """......
1\.~"", n""""""",

'l
A~ ~ 10 1 0"0 Iho-

n,..;. ~ 11.
1

:- 6}/ 0_ ....

tNI__ uj<.



.,

. p/., 43)~\'KI'l

. ~~ '" 4-J ,,'~ CT)

~ fc._~,):: ~\ fJ:: 4-))~t} = 2,00, <:1l81-(,.1'I (T)

~ l ~ ..... Olle '"~ '\' 1"",,- 'P=::.k ;t..t.J../ u:
= 1, ~f f ::. 'I.)"~" ~ ~ Kl'I

'~\T= 5)'L'L \T)

==') ~_ 'L \\l :: ~.,.)t.,) ';S' f :: \, î 'l. )1 I, ~)' f' '" 6~0) 606 K'" (T)

~) Fe_\- ~. A c.1".~~A :
E - F ~ F - g'jl tH· ~c- 'L - (.-'\. \01 (.-'1. (~J - )

= '8')' t.S4 1'1 CT) .

•

1. =-
'" ''n'.,"""",. "-~ ......

f l t e

eJ')t J..n..<:. ~tll\ CAÀ.h·~~ .
~ «. _ 1\0 NI......... 'l.
- ........ (Tl -

~ A. ":} 4- ~ (// f"f"fI'..'l
::::?) n~. >/ ~" Z """ .......

.-
.) .

t
W tD1l~ l+ f. cLnvt A:: 53 10 ...... -

e.t n...-~, !ta -= 41, ~ ...... -.
P.nch l".."l' ....e. =0, 4o~ KtJ /..,.,

~ J\'>\~y(.. c - 3
F _ _ F - (()
e -1 - c- t -

') lA- se.et:~ w t~ :A 51) oltMt "-,: fi, 1I_ ... >J'l, t ...

~J- A~ 1fCOr-_ l

'::!'> ~.J-«() = -i tc ,0 NI"", ..,} ;t> /80,1 N/,..,..,."..'l. 01<.

Jo 6. _ ~"Jl u4 _ l'" (J" NI '~IGA 0 rJ/~ '1. Dj((Cl- ~,.-,o - T',-, ....._ "'" .~- .



,

...

"f
•

la.. 'frit\.\ 'f'0l'H ~ o)ncz. l-'vW) .........

llfh'.~~n. f.- 4- .

,t.) ~t>.'i~~ A :

1 ~ ~~ i'r"'-ovte. + ~"Q ~"';b(fJ
1 . p!:: l.d, ~l t ~N

. {\ == ~,'3~ roT)
) ,

=> f -.1l p f :: î.)~')" :: 1~1 010 K1'J (i)
'[-"(1) - if . )

~ cÀ... ....-'ôt..~ '" t~ ~ -+ J """"~cA- J,crt-.J :
. ~ 1., '3 ') f :: 1.,.,(.,. 1)% ~fII

. {V' :: 3, 4- 4 ~T)

=) ~t-b\\) :: {v-)(~,"'I'" r:: ~ <{'), 1/1 Kt'-! (1)

"!) Ft..'" 1nv-. k ~~~ A :

~-t.- :. tt-"\Il + 'i-tt ~ 5 'H,1 t 2 K-"" (T)
III ~l)~~1.'t'l rJ (T)

~ ~~"')~~ & :
al) [Fk:~ ~ V'tMÂ :

.r':: -1 'l, "f, 0 f') tz.+J

.h:: t, ')1) (T) 1

=) F,.- .. \1 J :: t\ r ':: f, ')t) 6' :: 'ft' l ") 0' l<~\1)

~) ~~ .h,~~t~ :

. ~-"\'ll :: t~, 1-f4- 1'<1-1 (T)

(Ç) 'î-4 ~ À eto."r-f;>v't- 8 :

F: _ E -+ F; /1\:: 4 D5 J t (, 0 K N (')
1-~ - t-It\11 .._10 \

b) ~ cL.v~ll'WrA ~)~ ~t .1 if-tv cMh~ .
=> fi.1t ': S'O' l'l 'i N (r) ".

-. Fi-l, _ s ~c; 1t t -:. ./ 1 ... , %0 t-It-_t =) f\::>, H r~J 'L-"A- A _0_-11 ) ...... ........-1.

1----.---.--------,---------------1

15



::::> w t 0 0 J'~ ! cl~ A -= '1) '; 0

.k 'f,,;J.~ 'f"'tlfY(., ~iY 0) 't ~+ KN f-. .

.,­
15

l, ~~~.c, 3 -~ :
)

la. ~"'''~.fr A ~.... ~~ ~br"iL J

~_" = - Ft _ .. = 5sc 1 t t roi ~C )

') W CU\').,. '3(; ~ A = 4'r'!.o q; "d= 1,.0,"_
=-'> ~.J._~ \ ':. \ H, t NIlm""" ;fr' 'Un,' N I"", t

" f.~_< _ r-~" 1<t 'î " ~ 'L' Cl /Il 1"""' ....... 'l
. ole) = A - 4- 'jgo'

~ 1 eu ,'1. '" 't"M-. 'l CJ J< .

. n..~ z: "1 = 40J ~.............. >-- to, ~ ""'..... DJ< .

A.' I.Y, """" '<e<> rm~~"CI) :
/

~ ~~~~ ~ JA~~ 01' J...... ol ~ h~~t..:t"lh?

~\~ ~ e-~bw'J ~~( tl'h P lt etk'r'-J
G-~~ tn (\R~~~ '\W.~s ~

3) ful",'A""'"t' clS '),,{l tÀ.lJ:;..:~ (\M."'-lf i """,.Jw k,.,.- ~ ra..,
>

til1V\~ ~~~ :-- k M l' ~ ~,~ 4- -t .k-
1\J'\Vo.tr<\.i clM ,4~bJ::~ ~........Jen k .t~e.-, jy.,
~~yel).

•

•
"

~

.. "
\



e.

0

l\~....ycn
dv-v~A ~ ~~e.

~p 4H" '" +r" -i, l r" " ......11 F-.... ,.--.,{;..k.t" ~f"i.t105' tI" i .. Z'}"f(/tl'l f,-.....~(fI)
"""'. .- ....... 1

1 i . ' 0 0 O, CI) t \'lf (l') e "J 1- ~ 4 Ir) ,
(\- t J ,', 0 ..
i-4 1131010 (T) ! 4,'ï!>IIt f1> S'D~ 1 t t CT) ',-1' 1) ') 0' Ir) 'i ')1r~ tn 40 cH co (T) !

!,
l.-C 't)t-4~>tn . 9> 0 51 D1 ln 104- ')1')0 tn G'h'î>(;(;O IT) ~ l) 't(!t tr) 'fI 'il 4- \4- (TI 1

~- g ~1,1)13 tn 1031-ut (Tl nq145 tT) ')/60')5 ln t'} '"t(4. IT) 'l4- ')'6 4~ ln !
'1-10 3116')4- lT) 1 n 50, (T) 1 c11316 ln lo'Jrf..4'ï1 Il) 'l. ')"f),4 (T) 1H 500 3 [T) 1

1,o-H 410 .,-.;~ (T) I~HfC/cn 11-4- f, '611 (Tl Il')0,4-3 Ir) et ')trls- (r', 1 eEO~~t (T) i
1

J\,.."",~...e..

1

,
''''''''\1' c.''''''c-..''''

11.-1 1 0 0 b0 ! 0 01
1

3 -f i 131010 te, 455 Il t (C) S8b/2~ te, ",f') ') Ob le) 0 n~ ') D6 [CJ

f-t i.~1 U~ (e) '60510t (e) \01",,')0 (Cl 6S~ ~ 00 (e-) 0 6'1>'1>660 (C) i
'1- ') ~,l) '}/3 (q lonn~ (t) 11) 314r (CI ~lbO'( (C) 0 ~16'o9) (C)

"-11 ."11- 6"4- le) l'L) SOl. (C) 1~11'rF (C) (0 ')rtl,.s (cl 0 10/)5 t~8 (e)

,,-1 ~ 4-10 'if' (Cl 11 3~ '(. 61 (e) If If t '81'1- (C) "q O)4) (C) 0 11'}0543 ie)

-



SOet. c; t oVl(f'M (\'y\'O,J\Â~~ 1.\;cJk (C; w..t<. 1. )

ck>vv -t-A ~~
'~~f>. (I a-b 1 "",et)

~p ~HI' III ~If • J,lf"~'60111l " F~. c:y..-t..AL (f'l) hl<UlO.s, N ilClnf4IV Fil>\&> rM- (1O·
vU'~ç.o.'e.s (\'l \ lt') ll'l) \f'l ) (f'I) r "')
!>"1'e)ti~"t$

C-I 0 ' ~ . 0 0 D 0 0

t\-1 . 1lt!3%51 \T) Si sC) 08 (T) G1n5~ (T) 43 4 s 1+ CZ- (1) Cl Ld4,4-'L ~T)

e.-~ ("T) 4~ 't1'+4 (T) S"'tof 3S (T) t 35~3o(, \1)
,

1 B56\ 0 1 )~''b?Ob (T) !
1

Ft ~ Ij 0 ~ 4- (1) 3~'8~bl. (T) 4-S"f'1'3G (T) t 1>11 n (T) 0 1 f'btl )3 (T) !,
!

~ -')
10C)$~ (T) '14-0011 (T) 4/D ')II)J (1) i ~o~'03b (T) 1 0 1 ten36 \1) ;,

'"- _ II 4- t 'Ht·O (T) t') t3 '6 3 (T): B 5 3t 3 (T) ! !1.t4-"/s (T)l 0 :H4-\,\Y> (T)

VIl'l. 'r tM
1

,
1i 1

~ ~,4.? 1

l '8(,0\ '!')

,
1

1

,
1

(..-G\. tc)(, 6,4- (c) \ 0 )1':1- ~ f (CI i 13 4 't 4 l':)
1

1
1

(eJ 1 CC) i Q : '0'01'60 (e) ;
1

d-'l. roS3g6 (Cl [ 60ZV' (c)
,

i'l,~o~oO Cl' i')OB (e) l 'l~O'èOO \() i 0

1 t-~ 50 H:t (Cl 44 rl..oS «i l 4'}4, 0 sz (c) '1/t."13n (c) 1 i14't3'il~i 0 ( () 1

i t -, 44 t5 4- \c) 30551"1 (C) 4?-')331 (C) 1U 330 CC) 1
1 1. t'6 no Ct)0

')- - '& 1S 5 'il 3 le) 341-1 4~ (C) H/)"H, (0 3~3%'6 (Cl Cl )'>3'88 (e)

.\.. -10 ·U. t Cg (T) '> 1- l':l- n (TI '3840':31 IT) '3»)1-':l (T) D 3r)''t't- (T)

T.,.\, 4 - t.s-=:td

r LI...~ , .-. ".,.........;:..
l'~ ..'



r.

,..1. r , .~ " cMc..,,~ e
n&1o\.~HA f, ,.43'8" '" . ~ .. )l~135"':)'ooo" ~~W) fp ·!t'f0ft) fi 1.,tn(4f( ~ Tot:-o.k (tl)
QbJ;~ \1'1 ) (fil ) (l'l) (") <.. l'! ) (14)
.b~),M.y.rb

c.-( toc r,,-q (') GI) Cb 0 G (1) ~912.'O4- \ï) 5s\ '} 30 (1) 0 s'bI'n 0 (T)
d- 4-

H'~ 'Ho CT) S':l b'GT3 (T)I'1(' O')~'J (1) 4'1 b~tl (1) e 4'f{ 4'=1-1 (1)

~-" 1. t') tn CT) 51.1~~3 CT) 6~ b \" s» (T) 1 ?>1 1+- %'tl+ IT) Ci ~"t4-'H4- (T) 1

~ -t ~1 '?,~<i> \T) lt5\1~3 (T)!n.4-l+'=r1 (T) t1 of, '3 (; (Tl 1 0 rtoOf; (T>

'ô -IV \53 ~')lj. (T) 13 '0s ~ b OZ- en 1 ~ I.t t'l> 5, (T) 1. f bt~, (n 1 0 15 bt '1>3 (1) i
1

.-\< - \ 'L ! 1.%40~ (T)! ~4I}t"t't (T)!3bTb1-J (n! S 3 ) 6 ~ Çï) 0 533bS' (T) 1

~ i :
~!!:'fê4 t"-f&2

(e) 1 c' 0 bO'

,

t - ~ : toc b11- le) &~ I~ ~4 le) S ~I t) 30 (c) S%It?10 Cc \ i1 0

c;\.-f
164-~lo \c) s"} U;1 'l, (c) 1(,O~n (C) 1 4-"t.C4"t l (C) 416411' (c)

i
1

0
1

e-'1- ,
H'HS1 CC) ) 1 'f t '), Cc) b4- 61' ro \e) ~1lt'H4- \L) 0 ~14 'rL4 Cc. ) 1

\- -C)
');~l'b (0 ufll43 \C) '(4b.4'fl CC) t1 ob,.( CC) 0 t1063b \.c)

~." 5~%")4- (C) >~~'H t (c) b. 4- t s5' \c) -t'j'tH (t) 0 1'56l<t3 (C)
~-13

1~lto 3 (C) 349 e,"H CC) )'''f''fS (c) 5~ ~,S'. CC) " 53)b'S (c)
l ,,~,:\: jec.1l

~~o4-e fT) ~4- (; 1-- t, ("T) 11~H4 fT)
-

'il 31 s .(T) s1318l'l.. - 1 0 (TL

-- ~



"

T.....b 4-3

t4j-o

5,?>{,D

t 41-0

4 (80

')110

135 C1l

! ' :
W ,10 ,:1-j 1141,3 111,.,0. b 3,0

W '10)(')1 14(Jt Ill, tl"H,/),

.! '
i W~)l.nI1'30 nt,'l! 3',~ i

,,:,n,3 i vJ 31~1')/_1._'bO_1."l'l,b!~JO i 101 00
-~--- 1:

l '
\N 1 OD JI 1') i 1.04,0/ Cl : 'l.\',\ i

i 1

\N 'l (j1) n (, 1H~, Z i 1.'l. ~,o , 4 0 , ')

\N t01l )l 'f 1 ! Il {, , c i 114 , ( 1 n:, 'il :

1)lt,f j WfAJ1)J'.'\9 1~O ,tiZ,ci 'l1,C) i

se c3, E : IJV t.5O x11 1. sc 111,1! r z, s :

ri,

\C)i st,)G,i i

(c) Hl) l', f
1

(C) 11 <\ 11-) \

Cc. ) ') GY> r, 3

o1 -'

1

1 --

11- 1) ~,'b 11-4- t~n

10-1 t i
, --

~-t

.." ,

tlo-\o,_T~ ~_...., cJ,.....~ ~ llo"iorlt
(--.) (1'1)

H .'"1,6t4 :\"""'f ,lM ....... f_ ! 1

1-3 ! .eo,~ ! 0

;-~. 1 (0,'1> i 5êb:lLi-
1 .

s~"1 1 ~o,'3 lo4~ 1')0



..,.~«
.~ ..

. (

c.

~ ...~... l'~. c.,~ <k ~~'r" A .......~. r,"+~ d....l"., t!
""b A fri~yu p~t.

(ihVm) (Nl ("",,-' ) C-4"'·OU n . 1'·'" (""--') (",,-J) (.........., (..-......q) (10/(.,.

I\lud~~

'" ~~

1 c-"1 t 4, (, 0 "" W\OO~,'3 ,~o 0 t\') î 2. !.t- "1 0 0) ,':ln,
!

-~- ) 613 i- f 1) (Tl -" 1- ~ o 0) '/.'\t1 t4-, , 3l43,1. IN ''10 t 30 1. ~O 11-1-,'b "5 ~, 3,
1

1

1 e- f t4, (, ! Hl)1-"3 S (1) )11-o,~ \'11 tCJD d 'l- "1 ~o 1'3)4- 31/L "3 3'? 0 0) '?CIl1
[ ,
! f-l- ~4-, , 4tt cH(, (n tt",o ~I{O)(U: -\. ~ Cl 1\1I)t 3V) t s50 d, t1'3 i; ,

~ -q t4-, , 410 ')'1 3 (i) tt 'n,3 \V 10 0 f. l ':l '1 ~o 166,Lt 'L s, f 1 t4"fo Cl)' '01
1

~-1' 335 H 3 rn 1'H!,'l WIDO~'C) 1. '60 t )", r 1
J, f.,l.,., , 13), ~ 'L 4 +0 D,) ')0,1,

1 11

! '%v$., 1

!101 DO

i
!

1 c-~ . t4, c 11!t-Hlq (C) "+4-", 'l w 310 )('t'} 1. 3(;/3 \n , ., 0,0 D/HIt-!' 1

~-'l 1 1.4,' 60 t: tl') (e) n4~)1 w'UUJC.4f. 1

1t\,'3 1\,,4- 4', t S 310 0) liD'}11

. i.", i !4,' 4"1r 0 32 (CI t144,G w ~ ~ ~6 l 'M, .,.. lOT, c) 40/~ 4- )~o 0) ln/,
:

l~~ t4,' 43QY,,1 (c, e4- 4 l, ')' IN tSo)(13 nt,c 'Dl, \" 33)t 41':tO 0) 3t1

~ -8 1.4, b Hint (e1 r.oc>~)ç w 'Wo 1- t "f 1o"T,""f 10 " b 31, t >") ')0 O,U'
-"._, 0

f, 4-, (, 3~4-o3' (T) 'fA 33) )" vi /00 ~1~ 1 ~o IS.S}S H,r (,41-0 CI)' '0

~
o -



1

1

n""",b.,," ... )"\.IP\À."., ~'à': k ck'><')" A """"" f·n\;U , ,,1.,,.. . ,
T\'b A fFitll

(rr~)( 11'>\"" ) r~) ( """',...~ ) (,-40. '1.1 n , 3011w ,'",""'.:) 1III ""'_\) f-,w... ) ("..,.-..'t)
--

".M : A """"'?
1:_1 .. >. : •• i ...

1. ~- ~ H,~ ~~H 34 (T) 4'lIl,b 1 w '{po)( 4- 't. 1. ~ ~ ln.,'> ~I, t f" \0 °1 ~.~1

c\- 4 )'L,1 te o~B (T) 4Z'Ct,'+ W 'L~ "3 b 1. 'b0 tH,'/... 1 4 O, ') 4 f 86 0, lIE,.
e. - ~

1 ·n.,'t G4~ 550 (T) ))'n/) \N \~-D)()O 1 '6 Cl II""tO,b 1 3~, 3 ~1- 'H 1°, 'Ult

~- B l ,'î,'t 'l4-1.t 411 (T)
1 lo,nt30 t4,Y. vJ 1'30)('/..'g 1. '60 1)\,'1-: 3 î,b :, .,- ') 0

44- t ~ 5(, (T)
,

1 0.1 'VI ')
ca _10 1'Z,'( 'l.4-&o,3 w1.f"ox'i.1 1. ~ Cl 1. s:«, 1,. ! 3', <) 'l. '55 0

~-''i. ") t 1 2- 30 ne;- (T) t 0 4 '2. , ' W1.'o}C't.'l. 1 ~o t t'JI o : ,C,') 'l 'Ho 0, ~,~,
M .... ..

1
i

b~tMtM'''' 1
C-3 31,'i. 'b'Ht'3t.- (r\ 4-')(I,b 1 \IV ~ ~ (l) 1. to.o 111- ,CJ 1 "', '1 t-:Î (0 0,>8l

1

,
icl-\' '1,'i. 1c ô ') n (c) 1 \N 'U'Q x .,.. t4t 21,1- i "",0 ! 114,3 1

., " 'il 6' 60 0) )13
1 . 1

1
1

e-1 , ~, 1. (,4-(,550 (C) ,n'+,') i \)IJ 'U"Il)( 4 b l , ", 4- l "0, 3 n, 't. 5 S'o 0,4 fi
,

~-q 1 ~~/'l >'444-1'1 (C) "301.. 4,8 \JI! 'W--o }C 4- 2, ,0Il,l·\o'l,5" Li- " '1, 53) 0 0, il o'l

~ -II 1 ) 'l, 'l, !tH ~5! (C) t4 GO, "3 W th\) )( 3 6' /01,'1: '''',1- 40," 4no 0, ,ft
"'-11 H, t 'H1 (, i-r (C) t04'L,b W t,)"o.o3 I3S,4-;n,'E "33,t 4-l'lo 01' ~1

~...tô.~ ......... ...- 11. t "'1-1!t(T) (;H It W100'l19 1'30 ]45,6 .25,5 .24'10 0/190:1t..I'3
----

Al:> .... -re

, ll.\ •
• _. , .. r ..

. .-JI. -
, .\ ....~\



,

=> v= 104-,\'Hl<"I_x f,l.,.,
= t 60J ') t'6 K\J

= 'l.'09'l'il N/

-~ ,t..,~ , 4-) n'A 1<t4/.....

- ~! ~cMk = 1b, ~ 4-SKN/",,' )( 5/l"" , '~/l ~ 3lC~ /...

T.-t.J. 104-, ~11l<~1

v T

. \}~ :

1....J- "--__~ .>o<:..__

1

e),... . 'l,).... 1

~_L __ - - .. l' - - -- .----------.f
T

1 J.
',1... !

i

0,)~~ ~b, (~~"""",,'e-))

'" v _ '{ b O '?lU ~ ~ 1 ~ 110 ~/"",~t ~ A~ ~ lit- n-!
Dle ) · A - A ......... ll:) •

~ '!

L = ~ ~ 160 =) 1\..""•.,.. ~ 4 'l, f.......... J 8.S.l.(},)
1'\._""" """""1...

1".
1

~ seA-:<M.- ~ ~~\ lt~ ~ ~~~ ~ ~ e4lA~CR/)
,..If k ~ L 1)0 )llfo ~ ~~\\CAA' t = 1.Q ,.,..,,,...; .

J,.... ~ (;40. ~ n. 30-0 w ~ M-



Aô "- t ") 0 0 "...."....,'t >, \ 4 \"0 """ """ '1. 0 ..K.

. n.~ -= ho = 4 bJ Ij '"'"" ....... -?- 4 t J ( ,.,., "'"' o.l<' .

.k ~,,",ch r~' ~ ve, ..-Ir olt 'l."') KI'I 1,..,

'" e1S 003 f'l

;..) s~& ~ clv..r+ ~oLW/) ;1A.~ 11wvt- .'
-:::') F e 'L'tH 0 3 (\l ~ -*--"':CY\..

L "" t t 4- \- ""'h>

L.-
==" le.-~~ 1v fk\ lt.~ r ~~ en1-.k..
Sf-~ L \\ 0 x L. 1ç 0 G-4 O, 'tA n. ~ cru W C'N"t.... 1;"" -10 ..........

~ A-; t~01J tn- ......~.>/ I\ï.~,r"",,,,""'l oJ(.

J"\..,..", -= 1\ "" 4- (" ~ _..... 'l Ir'lJ l) __ o. K.

i



,

(' .. f' -:. '1."'~ 00 t ::. 4-1-
J
~ NI _ ....t ";:> ~-. ": 4-1.) ") fi} /,........1

III A î. ., 0-0 . (0

~ ~t.- \- 3~~ L \\'0 'j.. \ '\ D ~ t- -:. ID _ ...... f"l"\L­

~v-\.~ fW)'
•~ St.-et,<rY\.- k "Q,....5 .Q[ofu-~ ~~tM-t ~ 10.-
Sut:tr"\.. L HO Ç) ,. \)" 0 ~ l;::. \ 3 """....,

~ A-:.,~~o "",-.."

J\.::. 4', 4 "'" """

"t 01 0 N )"""""",1. ::; 4 1, 0 IV' """ ....... t

Ô...J ..... \() ::. 41., D NI 'h\ ..... t

-"1-, 3 N I_.... l ~ 41.) 01'1/_.....'"
e,«.

;w.) ~~cJ,:0\.. ~ C".~\lem..~

~ co-rn~m..,~<l'\'\.. ('rt\A...M........-.~ ck, (1'n&n\.~YM k-k.b4-,~J..A.,.

s"""l.M~"" cL.., 'f'~~ 'Ov",,-~p~ e-Yr F
Il U ij Il ° 11-'"

C . ~ F ~ 111) 04'3 N
~ 11-'';

==') \J -:. e, \'!O"C"",-, = 4 3 rt 6 N

~ = v = 4- n 1-" =- \l,' N },.,.., ...... z!6 IS'.....I_ ::. 10'1 N/"",.!,
l~) A >1 '.l 0 (v)

o.K °

C) Gn-..~~",,- q>~,l ~ht..~ J1Ovi~. ~r..:
NISV'-s 't'(~ks ~r'C~~wvt J (MA.\h bie->.. r

.Qw, (metm~rl/) kJ~ r ~ .Ao~~ol~~
eb ':>e.~ L 1)"0 )(15"0 è::." ""' ......... G-40. tin. Ho,"",.

J

~! ~€;~ ~~.i 5~ .
. .Q'e., r~d s 'f~" ~ Y(. Il--'j')- 0 J 1.. 'b"1 ~ l ""'" . .



b.l<.

0-) !l1\~tw..,€/.> ~\-~ : (~r;"""'~v.>")
7

êJks~ ~~~~(;? ~ ~ ~çe-;, C l<nl- ~ ~

WGIO)(.'''\ M- A ~'~t-Cl)f)w,",,1.

""'".,.,;". :: n) :: ':l 3) ~ """"""

"JI """..... t ;f> ,,~) 'l- NI,.,...".., r..

,o~J 3 NI__z

-:::: \ b 0 O.K.

'0) ~YW d.AA.~e,o .
F::::!.... ::."J, 'l..1- (,4 'a ~ 1- '1. 4-5 ::: 14 ~ Cl 0 0 N

~~ '800

),) 5~Pa. k, okUv~~e<> À~II~ .
:::::'> F ::. 34- '3 0 '3 0 N ~ Te,,,,,'.\.m .

=> f = '34.~O'O ~ 6'.....I .... \T) :: l~O =) f\ ~ 1"31:)) 4-...t

1:.. ::. 'l 't H ~ \ l, O· ~) rt.--:-">" 4 5/ 'l. s n-.~
n.~"," T\..~ .......

~ lA 5e.~~ L 1\0 ~'fo ) r =1~...,..., ....... r ..<r~'n.e.

r-~ 1.~~~~~ ~'1~ewy~ .~
AA.) ~ t~ ~ c:l~ JA.~\\~ ~\
f '::: F :: 34-"o~O :: 1145"4-5 N ......T ....."'nr, ut~

1: t CoY>\ 't" Co ''I-'c- .



.,

•

.. ,

1 1 - k se-~ r(d~ ~m.~ \lm... t-t/h.~""" .
- E..rrv co'"""''f 1"4t.-5\l\.Cl"V\, M-l1\I\-~ ~ i"""" eJte ~:

6 fi nlt54-S .H q, ) '( !\lI t
lt): 1\:: T1- 3 0 ." ) tJ ""'....., > 4- 1.) 0 ~ "'"

~ la- S4t.-~ L \ \- D 'j. \~- 0 J b "11 """...... (Yll.. ~e-.-tF-

.k.- gt-~ ~. l'~S J1~ r Cln\-,,",,~ .wr
Jo..- ~(.~ L \101.\)"0 J b:: 1. 6,.,..,,..,,., tkwt

A-;. 4 ') 4. 0 __",.,., t

J1 :: 4 bJ 0 0"01~

- 6"..4_~):: b~I t f'J' """"" ~ :i 4- DJ "3 rv /""""""" l

~ C 1 -::. 4- 0;"3 f\/ /"'m"'" ("'"....... te ,

. . FI 1.'1-4-)4s'

~t' '= A:: Jr5*0 = 3~) 4 Nj"""""t ~ 40)3 rJ/~,•.} O.K.

e)~~~k~e,~~0,.M\J­
~~~ M-;ywtoJ. »n.peMA- ~ .
~'it:~~1 ollW>\Q..~~ ~ ~>,AyJ-risfu ~

~ ~VY'r\. ~V(}J ~e--j' vt- 01' ewJy-e ~.~ k
5t.~ L l \" 0 XI (0 ) t =- -1.6 'Y""""' . Cr 4 0, 'lA n. ~ n IIJ .

~k~~~~~.
,<;;Le, 'f~J.\ ''f''0'6'y~ ~ 0 1 ~\ro 1-<'" !Aov>. .

,



CHAPITRE 5

ASSEMBLAGES

,,



,

..
••,,'

. '.

A) CARACTERIS 1 lQUES.
L 1o...s5~b\~ St/VOv ~-n~. l'I'0fV\..$~ fVt~­

_'("~' ,~ ~~"'"'n'h~ o...tv--- SCfV\.,Olo....-(f- <nA.- ~ 1.0..- ~1I'l-Ut.

~ 0\ 1~ ~.~) 't'-~U\V) ~':J) evr
~~\ ckW~ ch~~ ~~ o\'~ crWl-
- ~S~~ ~ S~CCf (flA. eM- "-'-1nA.Ye.,. c>vv-- St~ ~

~ol ~ ~~ ~~t:~ tk t-l~~'1
<;\1 ~'f" "(~ .1. ~f\~~ ~ MIT1A-l"(I:) ch'~
loS~ k r '( ., &n ~'(O\.\~ ~ 1.- 6\C.f.S. en... ~(O"'tt

~'\'\- ~ 1 et... ~r~U/V ~ ~""'-Yfn ck ~~.. CAS'5~S
ïe>Jv v6 kb~. \
L:l~C;"'t/YV\.b)C\."t' SVlA. ~~~ la- ~~o~tk
hwv-~_]'~ rq;{)-~~~~~~~

1''(~v\.5~) 1.0.- l't..~ F~ ok ic..- 'f~ ~; e..:~~ r-- CD!'l\r­
- n..ov-..,ISY\. ""-Mo)C. ~" o--ulYeJ.> fY"\,~ f'wJo" ~ ~ J"..
('Mt~c4. ~~~tYil tA-- -k tytJ~ok ~ L...
~~-r
hr .,Q o-,»~b) tI.(f ~ ~ ~-~ 1~

JAArtIV 10-- '7W-'f\;,..1~ ~ e-tfJ ck ~re i d'~ i:
~CM\\hl Jlw\-i~s~~~ ~ ~ ,.J~<.;kv...a

(~~.. If· ~.) . b ~~ ~ ~"'"vt k~ ;;..c.

eXVM.l'fel.' ck t~t\.l.'(e..) ch-~..-. ~ 1~}-r

o;f,.,J.~ e;k,~ u.. r r<.-..f'r ~s~t; 'ble dt tt~~
~ ~l" ck. C-'c-~r~~ ck twt:5"W\.. .
fi! n.q fM'W) ')' '("0 fO~~ rh FH_ .;..~ iL ckti.r' .~
k~ o\"~')~b\O\.(f" lY~CÀ.~.x.. .

%0 ~~ Mvt ~ i~: H5C A3~(,

'.

,



B)ASSEMBLAGES PRINCIPAUX.
"1) Ovss~'o\O\..~ ~ - ~V"l/\-O-; se .

~ ~') ~ ~".oV..\\~~ ~ ,k, ~'u..o ~Ti ~.r-,.k,

~ ~. . for~ ~"f\M.cL~ '\"~4T' f'J

• fore.(.~ GG'1 'ta tJ

\J \t11~1 rJ
V ·H 11 '}~ ~ 'j ~ N/""'_ '1. ::> f>' A\,>,. 13 0 ~ ,..,. ,.,... f-

'" A." "... Ab

-:=.) 1+ ~') H" ~ 3 ~)' n If, Z
=)11" b ~ 4- X 3 ~o ::: 1. ') te mo ........ {

t) 0-5s~~/o..d€ ~~ - fnJy-(.. f.yv...cA~c

ry..~~ W c 10 ~ \ '\ '( ~"> 01 "" 6 1/ ""'''''''

- ~'W(~ ~tM.<l~ »-"'f"e-v.r ..., cks f· f-
.L.,_ ~~ rJ..j\(.. W 100 JI 1~ ==J T= J- d~ : ':ft ,",,,,,,

. k rt-v,~ w~IO " "t' ~ T = ~4-t ""'''"'''.
flllM-- .lf0"\l\.~ NJyO~We. ..k. s~it:~ et- J /~~,;t"ise

~~ k ~ '3~It..? ch-, h'lY&) 1~~~~~,."

eb-J ~.f. ~'"t\- ch. Jk..., ~~~ble..t, ~ ~I ~ cL... ~e/.>
~~",,-e!e/-l ) .J~ r :
T ok 1..-'(vw 1")vrtwL~ ;"",V"';'f,v..of!/J ~ H ~ cA Jo..o ~o..t~~

-) N~s ck~ ~c. -t11Wt.. CRI> rs JI ....~em...hJ~ .~.

~ ~ 1yot~( ck .kMf;.) ~",,-~lMcl'n.J.o M,..~

dM -f.f·· .

•••
" '"\



.,

~ le, 1"'(,,~Pi' .l "rWs t!r~ ~s~ ~.~

~ O\AA-Ke~ cb~~ '\""'" l """"-)C~~
0\' a-',»~\'l~ <Yi'r.1.. f"{oV~/ vo '1-(; o .lliltt- . G- 4D. tl\h.

3G"b W. ~

\
• ID 0 0

~. 0

1 • 0

• 0

• 1 p.
o 1 ID 0

r-~

•



3) ()v"'~~b''''(f- .:-kottM - :"f-:ovJ\-~c.., f.T~~f~' .
. ",~yc, J1MttM -=- vJ -t,DO j.. 4- 6 :=) al = ~ 03

. ~~YV;~o·\''/}f,J:01.s M-F~t? ck f~'
-=- \N "1-(,0 J'.14't ..., l":= 6&0 __ ,>~03

=) l' ....WlI·...-.b' ... (f- ~'l-- 'f0~<À\"t. j ...Q.o f~""'<.r.> oJt.

à,..." kitAA ~~ "'-\Hr""",ble!v.> ~t- l f. ~ QI~

~ tel'\lY'-~ .kQ..,'"'t\""~~ ~ L~ \o--~ ~~IL

- t ~~ ~ f\2-~ 1} ~e.- et.. 1... 'f~~
~ tu,t\'N-.. ~ ll~ ek ~ ~""""'~H. ~tcJa.

~r~Vl- cl~ -1,,,,,, . .
- l ~~ r ~~" eb.-", s~ ck.l

1~""'l- J..v" t.AtM ~ ~ 1~ &a.. k ~by" ~_

~,..,~.th CO ~~~""~Vlt- ~ k. '1.1.0
(5"("~rv- ~ " >n~'1>'I.":P·~ tJ..,...., .....

• I\~ ~~,.~ clv.. ..*voH-O"Ï/l :=G v = '::>001- (\l

~) ~t,,,,,~ k k ~è:u ~ ~ 'f~yt cl..
~ottcrin-.

c;k~~ n 5ll'o\.'W\.u\-' ~ ~.~ ~ \.vV\R.. ::t0'\-~a->\..

~ ~ \hM- c-:.~t>,J\~ ~ 'ftv..J clv... c;~ll~ ­
- ['y(\.~ J.,,:. s: \J.

='> n~ =- n :: ~ t~ç CJOI) NI'h'YM
\) -= 'J -= ~oo1- I-J

~'f~l1'I'\.~ 4- bln'\.~HK!t)'l';,

f·r·
L

hl-
~, .

r':-1 <il 1

~e-/-- ]. ~5 M~O~,~ 1
• Il
:.• \.. ;- ro

,>ct!
1 10 '60 :..,~So f •,



•
.- ..

•

r---------- --------..---~----
v~ ~\1\;

"'( ~LIsb""'~
~~L_

~-

..;.) [,1\'* ck 1\ 1

<;k" w~ bek ct <;mA}; -"fk\ ~o-tl~b!s )
~.1-~~J,

'=') f':: _n~t>..,\~ -= _,nsn-u~(-t'):: 34-i..5!JN
... t .... n;.'t 4 (4~lo)t

•J
F,\ -= 34-i+S~N

,M..) LU~t ol,.. y :

"" f': = 0,
l, V ~ 0 01- __ 9 9 5 9 tJ

f â = i; ':: 4- Cd... t-

~) E~~ .:kM
/ "t r 5 f'J~ f,.,. = F,... + F 'X.. -= 34- 4-

f~ = f~~ f~ :: 3 ("=tll N

==>F::Vf~'{+f1'l'= 50~50N

::::)~ ~ k.. ~~ J~ ~}- 4..~,
~.~. A-~ 't f n~t =') ~\,:: 513 no."", t

~ f :: 5;::0 :: 'H J ~ n ï-: ......" !if :)3 N!tto_ 't o.K .

,



Ncl"wI.s 0W1"I'-~ dJ,i' ~rt/ r frl 4o~} n Z~ ck
~ 1~ k ~. -')'ll1Wk ck :tu,ttNv~~~

~ n ~t JI ~H0v1- ~~,~V~.
1'<'O'W5 ~s cldV\-C.. ~~ ~~ i' "-..H~bl/ll.:JL eÜ-

~t:~ ~~ ~\ ~) ~f0-vtç ~ ~S'l>Ù.l
~ 1", 4~ç nt't CUl--Jlk~ ck-k~~
ck- tv. ~k 1'y~~rk-.

r~ ~$lseA- .Q. 'cws')~bl{;\.l(f- ~ vVL:t.:~uO'W:)

.k ('('<\.~t-0~ ~.,,:~ "f~ l/G\.ss~blCL(f

tu,ltAA - ~·r· ~ -1'6W\. .l' "'-swy".bl~ eM;~ttri~~rr'
~ mCl'"q 'b \A.W SGV\O «3~~ ~ ieteJ 1 c.J...... 'I\.'r'­
-~ ~ ~ -t~~ cb~"I:\vy\.~ f\.~tOY~~

G~~ II Zt -r- ~ ~~ c.JlC\A.t'ç~~~_

-t",~ etn co'Vy,~~ 'SWI. k ~. f' cL:vv-~ k C<v:> c4..
J'~~\~b) ...~ e-'\vt.~~ - o'f'
f<nM- tt~ ()\.Cf'.\;) ~lnnV) ~rVL .~ .kn ~~

:j'tM.~ ~y~d..i·U) ~ fY'"'.~ J~f s ) o..M..~" kw..
~ s~c.J-cX6\IV> f';vL"-......:..'W\.....b kl>A\s~\~ ~ Jl'~.'",.;~.e-

- ;t(l"'\\t- crw- c.J1.w, ~')'\'v\.~ s~ ~ 1.0.- -'r~"t. ~

k-tlM ./f'6"
1 /' g.ir~C1"-') ... ft 6H'l.( n'l f.

,/ r--------,
1)

~

CI. 1"0

~ 0

(; ë

t~ ck- ,;G.o-/fciA.

À) \lw~~ ch.Q- T~~~.
""7

,
'.33

.-
....



~
. ,

•.r
•.-

....
i.

~ _ 4n> _ 5'1­
~-"':\ -

=') ~lf~. ~~ ] (~e- f.,.;" TJ.~ 30",,_ <:: c / ~ \ (0-... ....

.' :::.') ("(v"\ = r-JoYt- ck ~5~~ -= G

.L..- t.6""'-kt.:l1"" J 1ir~\'Yct vI'r :
\ , 'l. , ,.,. ........

1. l:l c -+ C t: C>. • - ~ QI..~' ==' 0t ;~." ~ ~::,,.,."'"

ë=') e~ C' t -+ \6 JI. HO") (.' _ 'L)( 3 'BD ( ~ "( 0 + t-1' 0 -+ 3 l'0) -= 0

, \ 1
tp."> 1. 0 Cl Co -1- ~ 'L '6 0 c. - 'S t 0 (}n) :0 0

G:='> C~ :: - t'i~o !.Vtt'60C(. ... (4-"J.In>~ 'TOrlJ1l)' -t"'4,~r
t tXI~ =-'&l,1(

"--'> ')~ 0 ""'.... .:::: b 4- l ") r ""'" """ .t. 1f 0 ........ "'""

~L c':: 64,~Îtn-"" ') C = 3fe- (,4,')) = ~~5,of ......,

nf c ~ Ct'\ cr1ro 'J. '1. '6'/0 r
"';.~.,,: .. 'b~,j > tY3M[(S5••o'l.... \18r,~f)t .. \Ur,.r)~Ttoo~~ ...~r).
~~I ~ 3 3

:: f. 1 , 1. S tv/,.,...._'i

-'> 61 "t 1., .tÇ tJf~-'t .::é f. 4 'is'/ t t NI fl'h......' 0.1\'.
--..

M) .\I~\.:~ ~ ~ç.o..;JI~......A-,
1 J'

. J ....ekcn~ VI" 1~~t( 4.. f'/

. :M-otfM Vt." '00+ rJ

T otoJ. \1 - 1 ~11t1 t'l
V 1n'1-"t1 6

=') "'1\.,,:: 'g" 3~o '" bs} 0 Nfrm .......t .( ~ 3 N/,...,.....'1 0,1<.

.ÂM;) EHvt~bi""-C: dt. k ±~~'" if aL..-. CA.~...J\~.
f ':). -: C y.,) clil. ~1.1D)6'6 .

.» -= b5 Dl. NI t :: H,C C. X"': :: ~ H 1~
-t~ 1 -.... , ~ '')f ,

~ 6"0 - 4-, 44 )( ." 41. '" ;~, D' -R"" ~ H ,lot.... D.t<.

T;.:..~:: q,I,'l-II'iI....._t:= 'iA,lr .kl" -= 3)o"·Lk..:.::: 1~,O').k.&i 0)<"
" i"L- ----l



G) ~"""~ Jv.> U>~~ ~ ~ :,~Jl~ ~ 10..-
t~'i~ ~ ;tv,ttcr\A

%:>~ ch io- ~ll~· ;;......r 'V;'~"'~ (l\,e. s~

~ ~<,o..:Jle!c; r~ k~~~'~ .
~~~~~s~s~A"
~~~I~.

~~ et. k ~Jle- ~~~ev..-Y"11..- ~~J

~ N =- \1 -=- C)oo1- N

-') 1:. ~ ")0
0 1 ~ t L.- '6} ~'t =) ~ b ~/ i~) \1,. ""' ......t

Ml\-., t ~ ....

.",..) t,h...J.~ \-t .K ft 3 'L ( n '1 b :::') fi,,:: f,o 1 n--o ""l

~ ~ tYe:--~Y~ eb bcnJ~ ru c~ k
4- ~nv:J ~ ~)( S~(3!t!f/.J ci !.- rav.Trt- i: .ÂotfllÀ.

~
o-

•

."

"-,



•_..

•

CHAPITRE 6
,

ESTIME· DU POIDS DE LA

SUPERSTRUCTURE OU PONT

.'

,



': 4'l,~ool<f\l1
1

:: 113, 4\4/W 1

': t (~O """ )<. 0, ~f3\',,~ I~ ': 'ÏA ,' ~ )<;tJ

3"f...·'IJ\,l~ =t;3))4()~

rails.
- ~OW\- \NV\R.. .iA~~
- f <s"v\'Y 1 'f~ ::

8) Poids du bois des traverses.
- fcn.vv ~ ~e- = 10..... Il.1'looh J( (J, ~"l4- 1<,., 1tv

1-....-0_

_ u:« ho '/. 0, 4.")4'(."4.= '(, 'il et '3 0 ~

- \?~... k ~ - 3 'f,. f.~,'l.30 K-tJ '" G'b} ,')ol«-J,

1

C)Poids de lacier de la sliRerstrueture.
- f "'"- ~.:t.-~e. :

·Ll'TY\.rt ', Z (J 0 "'" " 0 , "1 \\" I-'NI........ ~

· Wre;\'"'""~ : (~,of: + 1.) )( " ~_ ~ 1, ') 10 1<-'" 1,.,.,
· fiuHcri.n ~ +.*-;k ~yùé."

:: t~, Î,_ '" 30_)" 0, Mo K1'J {""" '1.

. = 4- 0, fOO ,<1"
+rk -~~:
=Z(r3 0 - " t.) " °,0 30 IW/"~ .

. ~ 3,6 ooKtJ

.. ,...,~~.In 'r"k -~\:
~ t. [(i, f._ J( t;:J" 0,0'41<1\I/""J

:: 1, 64-3 t<'tJ
+ f6lvtYQ ,P,e-.."i \Met<~:

:: e. [(3 0"", J( '1. )" 0, 0 (; 1- ~ IV/'l'll
-::8,o4 0 K N

+ fn.--h~ t-.."",~ ~,Je-, ,
:: Z. [(1., r ..... " 3;~_1)( 01 ~i' /<111/...:1

. , == -1 h, n GKf'I

A) Poids des

• ~th) ~Ylil\'~r~:
+ tW\~b~~'k~rr..l..~ 1

:: [~x.t II~ " 1, "-4- f'vN (.... t(o, "0 .. 0, ~(t .0) loI

... °'7,4- +0, 'H4- + 1,(30) 1< ""/,.,..,JJ 1< z, 1)..,..,

-= 1.2.6} 4-loKA\!



-t (l'>I~ f'" voNl\~ :

:0 e,.: 'l.,([(°1, 1') 0 + .,'V')'!, + O/!--" .. o/Ll"l .. 0) 1~0 .

"O,''<It ••14o~ .. o}'Ht +o,"~ +.)HY~/""
X~) ')~~ ~ [0, \~ol<N/.",,, ,,'\O-J

=4~Q\'~ ~) .

... ()YI\V\"'-~'1-\.l~ t.o M.~oy~ :
':0 y. y., t :I-[(o) Ioog .... 0/~5't '\- 0, 'L~'L""vl 'tl1+ C)tl\l + O,"'~

+ 0l~~t -\ .,"11 .. 0, 1<(1 .. ", ~.) >0,"'('1.+ ·1~'l.\)K"'f....

'f. ,,'ilq-J
~ (,1) b) 0 f K""

: t st ))1~j('"

...~...k ~";''<A--nz_

~ U~~;:'+ ~) JI 6,~} ~~~(.:.\ ~ t Cl, tllQ ~ 0, 'i\1t<-t'/".,

: 'fS", ~"tJ.. Kt'!

-t ~.,;,.~~ ...:....~("'~a-...41.

(~ ")}(t )(. 1- "lM~ W 01 ."... U 1<."'1,... t,r... ~I
:: b0, s\"% KJV

=1 '3 '1 1H /(r-l

fo-\..d~ ;LrtJ~ -:1. +v:~~ = btO,64.ot<~

~ fo-)J~ &. .1 i.: cl i. ~~(A.-,h~vtu.yc--
_ '3 Ji f, 1-0 J (, 40 KI\! - 1Hi) 'ltDI(N

~11g62. ~Nr

,



CONCLUSION ET DISCUSSiON

Ncn,....5 ~. ck ~~Ye- .k. <k~or" ch J..o.. '1>'\A.~~-A ... ",-ciM.ye.­

J\"v,,,, -'fcMk -~ ~kllir- S~ C-6\Mbe- a 1...- ~em.,-

-'(\,C1Y\, clu., .t~5 ~~ cJA.~fC>""cMlJo .
~ CDvU\.ck~'\À-'1't:~ clu.- 'fcnJ:- ~t-r i ot~ ck ~~o
~ ch~ Jv, ~~)~o-\.StA J M.ottnv~ Vr
cÀ.v-- ~"("e-~ (Y\.R.-~1'~ ~tA,.. ck.
kOv\A.oUV\.of clJ,l'~dvyn~ k Lv.l ~""')( 0 Ûf~oL~J,
ck~ ~ ~b(fI) ~ ~/-I 1v~c-\.p~ n..e:\te
Jnè;., ~bwtvlxe ~ e.huï." oLvv.tar ok yJyt. r-r-r-..J,o

NO)A,> lMT11Y\-5 ~~~e' wn- -r-awt G'Yt- o.l:~ (A")\.oit..'IM.~

k, .t..où;i:A.~ .À,SO~~ ~ rrt.- r-tC2.- Q\.,I.4o.)<..

-r.,.obl~(IJ d.R, .x""'SWl>wwtl cL~,.~~fJ 1l"o6o.1le-o CJ"'4'fc.

~~~ko

N~ 4'rvCJ~ llWWJ cv 1~r k ~Vt. r ~
~ s~~ ~.,t;tv..e!s ~ 1'yo}if.es w t 5D )1.1-3

~~.ù r Jv., ~\e,., s~~ k 1'yo}&S
W 610 Il 1 5') 0 Iv, fY't'.~~Ye.o olM -yMt"Yv.> -"('vv...t"'-pk

fVtV K-</t"t.\S 5~~ c..e-n-\t:tà.~ l'o..IV dM "}OYo}:!/s
k.. ')u.t:~ ~blM ~ s~ ~h.\..,...,~s~.x. .
..t.....~')( L. - 3) 1. -) .,.w.h -1 vi- 4 -1 ~e-z.b sc. ii:d"VV>
Ju,~~~ Ào~~ ~F~C/.l :l~e.-k

~cL..e" ~~ ~ 01' A.S1~}A.~~ 1 ce- r
. ("n5W)~~ ~ l!Vo'\..\.rv~~e-v ~ k

tY0V-&:s W'Tb 0 114'1- ° .

u-, Mf;tYt\e:' t>Lw ~oIj ~ .....~ -: ~vmA. ~ ~

>'"'1'fI"'-9/h",,~ )~ ~eA jp" ",-w.""bJ~ ~

,



='

•

Il v ..111 'l .
-o 1V\'1 (J. '"kt/\. 1>"V'\, fY"1 ck, f MIl-: .

~~ 1,i-~ Jv., Co.A.o.-uh(~'l'h~ ok- r-J
eyM- 1'~~~ ~ ~tM~ ~'f~~ (Y\.cF\N) S~

~lt,~r~ 't'-~ cb~~~.~~­
-~~~cy\"-V) ch- ~Yt.- ck-Vi"fA 1 e.' VIt- ck-­
CJ<- co-JVe-~ 0,1 ~, e-vJ\- 1-, -f....tk ck -r &l'el~J.v.,
ck MttV(,- c..o \1Q. 0"'-e. ê ""e.t. . .
N~~\'t~ ~~ ck JI ~t.:.~·k ..QI~

CU'W"""\j" ~'\À""",,", ck ()\.ike fMX) 1 f ~J...:~ ~ J~

lJ1, '('\-v~"t.. ')~..~ .;:. l' o-.ëi:S"V\. etv.. o...~s ;,..J".",s

-l'~5 Y\R-,te- ~x j.J~..k... trt~ ~.'

~~ttA- c!a. b.. 'r~t..\'t , .
b~et,yevvJ: ~ ~V'\'~ v-- crwh~h/,F~ ;t~

o..M-~ ck ~ 1lV\f\,~K J' k rU ~ttwh 1 ;;~t'~

(Y\Dt"v"(l1I\'Yl~~ WYU- i~k ~ eU~lfle. :

- FMYf- si.~r!'}'>1.wvt- lA- okh~ rit !v r~'('t- "frv..Ap.J..
.NvJ"'t~e.-u.\'e k .Qo..., ;h.....vc!e. ~eJVn-t.e.(oi:~Y-e. 01 /~~
ek ~,uJ-"e- ~A et.~r ~ Jvv.> t vwtrVl 1'y~ o; ­

-r..k~Jv.,~ 1Y> sblli~t~ tk k~~ ~
c.J1, cL.. k F~ r~~~~ e):.It'~lMN'e k k. ~e­
AMk'~~rt..

- ~'ft.~eA- -! .t\.~~ts ~ ln-vtyW ('Y~e\.rk ~
~')i-s~ ~~ lh\.Wl1.-~y(..1 1 1'CIV\; e.)(~r'e. ~
S'a" r~ Pii""""-~~ ... e, f.,.,J;t1 H-"~ ll'\A. w~y yt/V\.o 1 0- r
~oku.y~ !-~~.ti~~ ~'lY1~
1,-, se.vt·~· ~ ~~V~. .

- '!Am, "'ô~~ w"'..~ 1'eNh\.eJt~ ck FY'R. T'UeN
.tr""" ckm",s ).an ~tw.0(~ k.o'\,oÏ.yw't'eJo." ~~~QN\,,(~ ck-o

,
1 00



",<,~"'IIJ "{'v.m..;.,Jea ~ 1'o~~~ ck ~",~.n>t-S v- 1lnUY.;-t

S<1I\.v\-'< ~ ~ "f\o.t.R- dw 1'~vw ~v-t"'-~~ ob M.ottn.n

~~ ~~ o..,W..~ ~ ~\.\'k 1'0 -vte- ~ F Jl •

6~ 5......~0I.Jh, ~ ~I E(..ole, f~t"(,t,~~ v- ~
~ttvJI~ s~'r.~~b Cfi"\.~e- 'il"" ~~
et' ~... (.. ~~~ k ,,\> -clOtN\.Vr..:l:~ ~t-Cd">\.'
-~yt/,).

,
1,01.

,,- ,"

.
,~



lAt-\. -
. . \.',

\

\ REGIE DES CHEIY1lrJD VI: H-:;;' H ",,~c.~1:.,. ~

DU 0ENEGf;.L

GABARITS

DIQ[CTION OU MATEk'II:.L k'OUL~NI

er. MT.

~ "
:'l ,
~ ,

.~ .>

~ .'..
.. tIt
~

.'

f" '.

--------,

1

1

___ :3~~3"--,,o--,o,,------_----"-_

ECHELLE :0,04-

f:--

k,
,

~-

: r
, , '

, ! ,
"

-Ti ,
1

i 1

1/ 12910".
~_.--------.- ------T---- -'. -' ..

1

1 2GOO_. ..' ----- ----124__;~-_=..~__
1

•

,
•

LEGENDE

.- "

' .

" "

il...... .. 1'''' AI r _~ /.-, .-- /:~
.' 'D

,......-';-'" c-{'S$/n 100926"
"/~,,; .

.-. 1

'. ".~

107.53.-6



- ~; -

Alt-t, j

j

j

j

j

~i
• j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

,

POSE SUR TRAVERSE EI\I BOIS

EKEMI'LE D'EMI'LOI 41'Ec HLLE MtT4LLlflLJE

NE DONNANT PAS L'INCLINAISON

/ 'tnclillitiWN, e\1 dOf/nf'{' 11,I(

renl.fillage dt· /,' l'<f"'elfP

1

1

1

1
1
,



\. "

f'- • ., .,o'-,,""":,,""'·'!"';>'."'" ,..,....,...~'..,.1 ...·~--.,

,.

:'

"

.... ;:..

, ,..:.~

Ir· . ,o.

.»

'r J.
"

"

....
. ,

,
", ,

, ,
\

1. ,

, "

L,' -

~'
,'" ',-,

..... ~ , ~ ...

.',

"

.'

. ' ,

des

".

,',

,
---------'-ï·~---

n-:;',TI:r'JTIŒ; GX~SE'_AJ.!·,-----_.

, .,;_ ..----
Cr.nü i t i on: c[;tl,'r:"Jc9 u·::tnbl.i~,s(;i~le!1t

Cn"'t)"0gCl~1 d! ('lI·t (Folltf,~r;'ils)
"

..'

Tm.l·~

être ca) cul~~ f~ï

"

.'

..
.:\n:a.::...

.'

"')' '~

. • ".;:',: .: .. :,., ~ .... 'JI :',~"

l'l'7u.f5 ,i',·.étn1)lir sur- les r..c"~se~ux ·dc·:l'A.O.F~ ·,i.o:î'rent' .... 1"'1

le!; pre~,cri~ti01l~; ·ies rég]e;ient:; s~tiVMtti .;( ~:.:::. 1.-" . \ .-,. .. .,- ~'.' ~,

,", ,.,';:<~,,{?:,~,';.:-/::\:'::/,~;.;;."
modifié ct 'CO:;lplété. par iel>·i:.t.ticlè!).éi.opprê~:-'

...... '.~' : . t: -". .' .'~ ~~:~.~'~;~;.,~' i'/,~/:~~. ,,~' :.: ../~:\1.~~~.; 1 .-~_: l' -.

•• 'f':"' •

b) en l"si:on

10 Iil'i' 19~7
.;.....

J,cs' l'C')l1 t~

ohsorvan t

.~ J..;.~'...v
~--:-tt.~., .

Ponts-r~i13.- ~) ~6t~11ique, . '

z, ',:

1·

" ..

....

".

"

" ,

"

"

..'

t r<;in. .,1;ypt'

-, ch,"!'9:,9'~

t. 1·
, -

,. .'

, ,
.... \.

· '".

· ,

",·~:, ,~ ..
. .jl. t , •

',1 l'" s,
"l, : ,.
1.', ,

, \

.'~".

'f" •, ,
"

"



~-------_...__._..._--_ ..._..._._-----~

ct::
::: ,,( l ''/. ~ 1(. - ol)

p- ( LIt. + ?t - Dl )

L

2'\ z: 0 tp) rsZ~ \.

(;:") ~ ~ '::

~ n;. ~ ~~ ')0l.\ r...
n;.. = R6 ( lIt. -)(..) - i """ 'X.-.--

~ ~.J Jf.. + ~ _ cl)r '= -')t.) _if -x..
\ t.Y.L L \ t ,... -.

'" «. \ h _ ~ ~ 5t _ .....'i. _ à ... ct 1t"\ _ i:r.....-x,....
~ ~. ~ L t. LJ

=R( ~ - ~ - ~ + ?) - :t f />90 x-,..,

dn..: _ t ~... 6l.~
oh,,?- L"'-C

n~ ~1I ==> JJr: = 0 *=' 'X =t; ,,!, '" ~
~ ~n-vf Meml..-\, s. f}7W)n~ ~~~ J \'."Y\L
'r~ S"Vl "'fF s ~jOJeo ob,t A Ju,y~ edr

c..o~~o~ ete. Jw.,v"f' ~~>'"t~/ .k~ tk- 1A
~ oLe,)- Uü. ~,rn1A -eLytClm-c.e ~rt- A A1i'1,~

~ ck ~."ot' el )0.... ~v(f "~f\r" P~ . lJ. ()"'1-<1'mMt

~'\""\.J St/lA., cJo'l.l SO"W P,;. (vI-~ ev-\.. ~ ...e. ck.-.
~ towh~. . '41.
~ " S'lPw.~ ~~~â" ~ cLt r L: ~
~v"t t elt" ~1~'I1te--vtÂ ckv(f ~ 1'k~k



~ .Qw cl~'I' J,-""""àVl~ s""J; k 1"-"-JV\-~ JI~ve,
&- .k tJs'\\.Uc.vJ~ ~ . .
~~r' ')etJU, 1" ~~')l. cL...-.v, " ~'<5 c~ ~(fVv-ts \. "r If~

i, cl,w~ p~ evt 1.- ~.,.~ L.. "'\'\~"\ -YVCJek & k
M'I"'A.~.

r' ~"cQ.~~4S~~~.,] ~~<r'-5'flA\. ~

~ t: J..:vr êk ;h~~~ 1 c>.A.- e)\<:>V- ,,>.

,
•

'------._-- ._-.--~--------- -------- ---------~



,



A5-1 '

ù-

.,

d> 0 ...
-. -

• ~

0-' • ~
~ ....~

• .. ....
~

~

...

~

.

0
0

~
~..

i- l
'.•J
0)

~.

H
..J

J
-~

F ~I
.~ ....

-
~
0

•

.... .;
0.... o·



,
1\1)-'1.:

",z
.,

-..

o
~-

..
0 •

,

• •• ,

• •

0'---0 • ,

VI

1
'J..

~
H
-l

~ ...,
s .~--.,
1f

f
0
~

(
0

..
"

<)

Cl

~

--, 1,
.~

J
toi

~
-.,)

-..



,

....,a

. .

. ,

.kfds~ ole- k ~~"(t, \W~C~':f.Je.. J1W'l\1,~...Ja".

1~"~"\'e ~ -ihocl

1
l\ \1 li

------~

t ::: 3 0 ""'­

''l'v =- S, ~ 0 """

1~1 Re:~~ o.M.)(' ~f\M.'" :

O:J L.1. tY\O~""""",t- k R... :

+

L.I. ~ ...

'0) LI. Re. c..oH'~ 1-~ ~ ~""'T~:

N""",~ "'JJT'\-S ~~ e-Jt'6't.0 1'~ .:J~1'y~~

k L.I. co•.,;~ k 10.,~~~e J", ~~l t~

SeM-~.

f~ ()U~ ~ L. T. (.o..i~ :rn ~rlt- k ".~/&O

&.1.. t.r. O"'ù"'~'~ j" ~(MKI ~ e.oT1~S f~s,



+

'.

.~

Nlr\A.e, <1\.l.-f~ -'PQ.I) a.w. ~ ctfu. t.r. "t '\M'\L ~I:.

h~~kL.l·r~~~

r--eXW,V\ ~ CIl"ve.~~ ~ &.J~S cll~ l~__~

~ .c., 1 ....{I- 1'O"\I\,V~ l"Y\.<l"\AJ ~~ 50""'''''''60 ~~~~ otz..
\o~ ..k f·v...;h~.

r~ J.i~ f?~ m\A.X. ~ ca'tti 1,.1. ~s~ +-S'M- Lv
~w.i.1Ie. clv.-~~ :trre.::t:M.d ~ !'~vh"l1( Ywv.t., L.I.
~~~~ "'X~ ~w< ~si's.

Lo., 'tW.Ilt. .lM.. ckr~ 1tr~ «t- L.~'e ~ ?tLe--~ C4m""l

"'" vu.s 0 1'''''-''N 1'~~ Â~~ tlu.- 1l'>1D\A..­

-~ o!M-::th,~.

NlT\A.-~ ~V1f'V) f~ ce, CG/) - ~ r Ç.. ... __ c.o,,,~,sr~ ~ ~

'f.""t.:l1't\. ~~ .L.., i~~ cIL k.,. f~~ /k.cIwn,e. Se

t,.17'M"f, 'M.v 1\~ CJv J ~ -k"fW;J eJ.-r tW..~;; ~.

~ R.. -.o.jl :: ~ r;..~;. } r;., a·.",.,,;r j~ J-...1s~~'" ....... l... r..4
:: (! ~:..) r ~ n· ..Q.u, o ...cl........'., k t... i.r. """" A:;'

J..w. ~ f.:. .

::,~, t'l t1,I't '1,'" • -l,'t.~•••, if' ",1t "', ' ••,4-••, \r...., th.,lt••, Il)1'
::. 3 0"1- f



..

C) L.I.~.. Co ••ijl~ ~ ~~ ~) ~àv~~t.l :

lc.
T

n-tl.lll"''''''''... "'" Vo'\- ott~~ ~ -::. i.)'.T :;;; l'-n-- 0... , ...,Ir­

~ :. 0) %' ( ~ l' -re- b j k Uvv.J;.t.O ~~~ Ja. !:J. ~'QM~
~,~1 '

$ D'
'--~---~~--~-~---~ T~Ll.tl .. ,

N~~ lM1VW' cU'~ ~~r r-'~ :J)~ 1>"~~c­
"f0'\lVv ~ l..l.~ ,ck ~~ cA' {'.)(I-'...i~~:

s~ ..Qv, ~~ ~~ .

lo.. l. I. c.o~.;~~ e.st ott"~ e-- ~llipt.:.~Ao
~"I\e!e.-:> ~ .k l. 1. 'Y\O\(~ r 1Jv., t-Jwn ~: Co'\.<­

-7U-\~.

L, ~~ t'<iI.~ ~' tre!wlQl"'''''''~~ ~D.. ~lt
~~:

R.l'o-"" :- (1) ~I .. i,tO~i,,'I. "i,o~+.,'f ••}~f. ','I+o} lt1-. 0,31 of' oJ lB

.,. 0, tt ~ 01 l'i ..., \ -;) f
:. g}rs" P

,
615-5



J,. 1.0--~... "If- "n.~ ~s:

J...,. ~.< <..v.> ~ -t '.

'" 0

~-~> F = 0L-,

~ f
~ 01-\

~"",e" ~ ,..,..e-.,·J"\M.'r V-> C. - i. .v+- -1. -) ma- ,......,A-1'COV3

~~M~S.

::: 0::: 0t F){

32 F... _t :

C1~r ~ ~ 'f""'lilr>\. ck .Q..,... J"....Y';f- ('\'\,t11M ~~ :

~"""'.,.., e. e./e-l ~"Y c..e-> &""- "'" :Cj
f •• ~

o..ff1t --T­
i.... j .-,

i)~ i.o... 1\'V\v-.h..vc:- o, - t m'VIl- f<v3 ~v~~.

4-") FI).. _Ç. :

().,) L.1. (1\Dv.:.n..J e ole. ~-c..

•~ 0"'\, l'v -i \<.~ """"'- 0.... -::-') F...... ::: 0

. c;.\. ""'..... 1; lUI 0... ~ &- ~ =~

c :

FA-~ i
~···t

K... r
~_<.. tM. CO"n\r1t.~";'"",- ., l.T. F".<- :: - L. 1. f.. ... ~ olY~~t."f



"'

i .~ .

r----------------~ L.I. ~_.

•

...

~ "~ ..

te' F
r----------------~7' "g"~ L.I. ".L

()-., .... F:~~4- """",li~ J.... ~....~ J.. ~ ~-~ ~~ tJ(~ C'­

fu ~'I"fIJ e.k"'?P' ,.,M..~ ~ ~.

~_.fW\OJ{ :: r, ~(f 0'\.0. Co'W\.fye~~·

Cl L.I. F,,_c. Ol'~i~~ :'fC7\AN~ ..l' e..ti-yJ,....,.;.I-c:': .

.......-- ....:.,.~~ Lf. F.
t! ,,_t.

,.



F...... __ .A"' oM~ ~ t...- ,,_v;.t.:-. '(yL .J.cle.-tc.. 4....

t-."""" tw ~ ~

\='0.-" -...~ = 1-/ 4 t ~. eN\. c.,..,., y....\~ '" .

•

:0

('=':) Fc._'1. (.6") 01. " ~_\ c.r..' a(

6= F~_l -= f'c:.._3

~ F" ': 0 ~ F ~ 0( -+ Fe • "":"0(: i{ ..r C-t -,

~ ~_. : ~ _" = R...
o .. ~ ,.,:.,. 0(

c

Cl.

L-- _=_ L.I. Fc_t, ~.

!



" L :::::.. ~C "L.I. F"
8 '-:1,

~~~ ~-t tY"'.O--,c "ï"''V'''\.~ .t... 1.~~ ~.Q..,.... '1~ ('rnA.~"\"\..t,

.,[l- ~ t ,) '"M cIa R1oo..y~ ..... 1 k """'*~>:) ~~s: ~t. ~

~-t /hw.4I :: fI· ~ t r. ~I~~
=.., ~-l .......t :: ~, t'l. f ."..... C·""'f'ft.f"':"'" .

Cl L.I. Fe_" C-O"ieie- f"W\,~ J'vJ-,~".",J ..e: :
>

" U .: ~ ., lD '"' " .. t.-
VIIo~ »- rnw-,.;."""""",~ ~,,-t., ~.~ Jl. "'"'<l'f """ e..- 4/'

t:" 0, 'a'( ~ l' ~6'~ b j At, ~~t13 ~y~ k t~ ~'1W\. ~:

'------------- ::::::... ~, L.l. f c _t

~-'l...."""""o~ ~ ~ ~o.,;.l:.:""", -rdcJoL~ b~
:ta.,.. ~

f. J. g1. o ""'" 1 f.M~M.c.-l, fW\4..t = -r J g

~ ~_ ~ ".,......" 4 1 ~1." ""'" Co..,., r~ ..ni ""'- .
(1.



+

'--------------=:::==_ L.1. F.d-3

b) LI. ~_} t»~ j>"lM.;~~~oL...:.."'e ~
",11

l--_~ __=:.:=..~, L.I. ~-l

~V\.\-S~5 Fcl -3
,......... 'I"'""""".J 1...- 1.~.~ k R..... 1........n--~'7\.i.

vA- s: 2, c;,.,... &t. 11"""f f "':'" 0>..-, Ao """,*.,~ J...o.,,~ ~~" ck.;.tt
;:>') ~-1 """",x = 31 ~ b f. e-- -,-~~~ ...



"

•

+
'-- -.::=~n. L 1. f'

""6 ~_~

f~_\~ dr M_t. ~ k f0-.:-h-.. fy~d..l~ ck~~~

=') J:. ........... = 3" S1- f, e-vv 1"~~lT'\.
0\-\

1-) r~_t :
~J 'L.1. me'"~ Je. F'c4_ t :,

....,f$i·~-·k
Fil-\ -. COTo'lIl''ft.)'À~ ~

c .. , d

6sb F "1" F "'" ct :: '1cl-\' e-t

~ F= 1 ~ -i. - F ~ o{:: '1 _ R"Cl-" t~ t.

L.I,FA_\.:: :i-ŒL.l.R....')J<i] cw.~~~.

, 1\<N """ 0... ~

. 1. \(.~ ~ .t ) O'YI

" • J,
-, 1

'"19i ..'*:.-~.4

ç:",_~ = 0

fit. )......d __ m«M. t;{ Z. t F~ ::. 0

i !
1 : :

Î 1 l'
) !

'1 .. " . '



""'" wm,r r e.Sh~ .

e--. T~"" __ .

L-_+-__~ ~ 2c;1tL.r .~
f> lI-t

.,St

~-t._Il CI'I'r .t-t~~ .t.- 1~~ tL,. Q.... r......:.:~

~"'"" ""\-:,,, f,... J..- ).I~ (>,.. ) ~-A-~ J.....-~ ~

n. ~e....

:::!) ~-t-.:> 3, 3'1- P
- 0 %~ f'

J

Cl loI. ~-'l. CPV'f"yî-~~ "l' e)t....,é~f--e/:
~ ,,~ 1.. ('M.",,~ .....WY'tI ~ t: = -i, ~o':f ~ J'"""(fw- .... ekt: ~ o,aH ~ .l' "1'f"";' b j A,~~ ~Y1 S'~ ~:

L--~I- ---=:::::;;::::::- eb, i.t. F;
8 CII-t,

., (0

~t -.. ....,... oU~ ~ k f'~h·...... 'fY'cfJ~e... ~~~e. .

-::!) ~-1. """'" '" oZJ gi' P """- ~n'~Ol'\'I.. ek 0/:1 Z f .....T~



.'

~.) f ..)- f '
'/ l-~ 1-('

~) L.I. "".,,~s

favvv~~-4 "'" P i, ~~ S, S, ~ l1Y\ ~ t,......

';)<o....._~ Jv.. """•.....,.,...J1o-5 """"- ""........J ~ .

~ - R...>< t, f + Ft _
1o

>< (, ~ = 0

F. ... ""'" TCI>'~ ~ L.1. F
- , fol>

, t,r jZ " R
(;:::!) ~_ .. : (; " -= ",lot n ..:',
= ", u.t 3"1(1...r. e: ... )

.ft- .Q..... ';o..... ,.,.,e. Je.., trnO'l'h...Jf """ ""..J .e:
f, r ~ll

!O," -:: 0,4 t ~1t\ ....

~-f ""'- ~1'LI~"'" ~ L·I. ~-r =- tI,l>-'l3'1- (L.I. ((... )

.! t<-tJ ~ relu.. et. t -') ~-f' =

~-f e- c.,.,., p""'\":- =:>

,~

,.. f"""~ ~It- ..t ~_) ~~ et-rh~ ~~"';'Y'''' 1

rrurw> f'f'.' ti:ü.~~ r L. J. F
t

_,,- .



•

Ff .... ........,. d\- ~,-..-J L, i ~~ lit. t... 1~ ,w.....k-.u
eIIr- À, 21 ) """ J.a, i' "1'F av) ~ ~'(CO ~'ll" ~~~~.

~ ~_ ... ......- '" 3/ 4- ~ P ~ T.....,~~

~ ~-r m'\All ::. '3/ 44- f h\.- ~rH''''''''.

~) L.1. Ft_Ir c:gf'(i~t8'W\.o"~ J1exht/~h 1 :

~~ ,2... ~t'\'>lAA'Y\ ~ t: = -iJ 301 ~ J'~F e, ~

~ = D, 'il{,( c:: ..11""~r-w. 'b j .Pa., ~'('tI.) ~Yj !:/91... "'"'~

----L .......,..._~~_=:::::::::::::"""~: ' L.l Fe'1r

~... '"'o.lC. ~\r~ s: ~ f"~~ 1'Yid~ J.....,~

~" -
~ ~_'" frM.$.. ~ 3J 0 B P e-.- T ",,~

~ ~-( _ ::. 3, 09 P -. ComrYt.sMn.

~"

1



,

, "

• ')\. If"'r\. ..... ~ K t.I Ci. cI.,UJ-e, ck lt :

tn\; reM.!\- F"'-~ ().\,LX 4- c.o.4 .,;. - ~) Wfe-.~ t"VV'-'
"1"'" l'~ ~ t FJ( :: 0 -tY' t:.. F>, =- 0 ;"~ k lA?:3 e.IY'r

-r ç";' '0le, . '.

~ ~_ ... .,.,;...o< .. ~_, ~o{ :: ~_ .. t~o( :: i.. .....

é=':> td-It ~ ~...,. - -t ~a(

• ~ ~.... 1. KN 0;, ~~ ~..e :
~ l'\.O.À.'l>O'Y'l·'·1!Y"'wvr~~~~ 1 1

~-It ~ eo""f'(e-\nO"'1'- ~ 1.,.1. FoI_1+ = - "1 61(4- (L.·!·l{b)
F~_,v.- ~~~~ ------4 /".l.Fa_,.. :::: 0; crq.( I.·J'~b)

. le.., L. 1 ......'}- .trnia..Âr\.L ~.h-c, .Gv, m.~ e tA- 4 ..K' .k
r'1"lt..lM.'- .l- 4- e.NI- eW- r-'" 'T'e..o-- et.-. e1."""",~.

,
p. S -15

·f~ ~-'t ~ FJ_r
m'i~~'



-,

. '.

-.::::::-:t-~---~-~-""""----......;:::- L.I. f tA _~

0,01

F;t..~ eer .M~~ J.".. :1~ (\IMA... cRA. ~ ~~~YlQ..

,y{t- ~ 3) rm1 k J14'Y~ ...... , .l1, o...vJ'f'tA ch-~~~ olMJ"e
~ ~~t,...-.....J ::= 4-/ 4. b P ~ T ~...~~ tA- 0,1.0 f (c)

.-', ~~f lJ>'\.Ooo'C ~ 1.-) 4-' f _. c.m..fY'e.s~~. t-t 0) 1.0f(T

+

oo::::::;:+---'----~--------=::::::... ~ )Ct.l. ~_~

F&-It/l'l\AK eÙ - O~tmML ;;. 10.. ftlow'b 1(~e.~~~·
::1) ~_ If. il"\lUC ::= 3, 3 ~ f -.. T e-"':~ e-t CJ, i. 0 P (c )

:::!> ~_ sl'Mia.lC = 3/ 'B ~ r __ (0,"", f ... e..~""!l'r'-.et %f (T)

".=,



. ,"
•

.. ~

\,,

ft?] t~ '.
"'1 L.l. M.O~.........lt- et.. ': _( :
sLt,., tU.~av.... """'- "",.e...vl ( .~"f\A.. :

.1. \<.tJ ci:. ~~ cIR..- À- :

~_)' :: fd-f cp,.Dl. :: ~o-'t

·fc.-r ...... -r~~ _:> L.l.Fe_ t' :: ~(L.I'.K....)

• 1. K,N ~ ~J.u. J..a.. -l :

Fc. -'f:: Fol -1 ~ Dl. = ~ 1:./cr.

. Ft._'l' -. to'YY\f-<~\\-i."'" -:::o!) L.I. ~-f' :: - ~ (L.I:. ~b)

. \.., 'f...."Y\"Y\eA.M.. ..!--L,. etY1- k r""71~ ~~.

~.,.~ .(1-o~r 1...- ~~~ ck io.. i.~ ~IYU­

~ s: 5""" cl,21llf'r- ~) ~~ Ju,....r~ ~~W
.:::l> ~-f__ := 3) 3.!+- r ~ Te-.~ .

tÀ; 0) o"'f f (e)

Cl L.I·i;_f e.crr;0 1'~ ~ Jlex-R~~:

le- !l"'\.6-""""'-WW\. rv{'r oM-~ ~ ~:: i, 301 ~ i'~F 0.-,

~= 0, 9'f:': i' ""ff~ b i !ttl ~ff..() v-o.9.~ '}'\!M. ~~



_

=-I~~~ .....::::==- ~TD)\ l.l. f
, t-S

ts"""~ e..to~ ~ k f°";'~ 1't.!~tk.,.~~.
~ ~_ç .......-..: -= 3/ 0 t, p ~ T~~"IJY\, .

eJc 0,01- P ~ c )

10 ~-4 :

l).,) l.I. l'M'(~~ Fe-'+ ~

.A~~J...~b~D;;~~~t "" ... :

L.I. Fe _4- ~-L.l. ~_~

. 'în. ll""'- <>.- 1.l<N eth..- Jr) t,.~ C'N'-~ 4- ~"L

~ E" i="Y = 0 ~ ~_~ T fJ-lt- 'Jin 0( z: -1

é:='> F.: - -i - r; ...... 01. =: 1. - ~...
~-It- - 1l'-4- f.

=" L.I. ~-lt =: -i - [cL.I. ~...))< tJ CM-.- ~ol 4- .
C>-...o~:

1

i 1

O,Î .,'.

,
A5-1~

•••". '



..

-'l""'
1

•

hl L:l'~_1t~~~~ye- \
"IT3

zc L' F~=--_+_~ -'--__~~ -J< .1.
B t-Ij.

, ~4-"

(4-~ ..<t-,,~~ 1...- 1-'~ et. J.- i ~ .

-"lU- 9'1'\- ~ 1-) (f"n\ ~ J'''1'F I)..,/~~Ju,.,yr ~v-e.-t
~ J.,u;Jre, .

::!) ~.If.~ = -!." g~ f h\.- Cc'l"lb"'"e.s~.
~105f (T). ,

Cj L.J. ~!r CO~~~ 01' QJt.h~'l·".J·/:
k. fW'NC.~'l"'<.""",,, e...c cr~ ~ t: =-iJ 3 e1- ~ 1.' ...."r ..... CL. e.A­

tt = 0) 'H ( ~ l">'-'\'f""" b j 1..0 """'*....~ ~.... S S'""" ~~.

°l&t-,

tlf.'Y'I'A-t ~1- O~ ~ k. fo~h~ f~e.- J.,.,., :tn.~

~Q. " ..

~ f-z.. """'" ':;: ~1 4- i f e-- Gn....P(e.s~.
eÂ:' -1 D1. f (T l

'.
'i

'.



iD \-b ok ~-'t :
~oJ\, ~ ~~~ ~~ ~:~ ~t~o~cle:'~

1Ahls~~ ~ovvv 4,t~ ~ t, I. f"~) crvv
~V{., .Q..v, L. 1.. ~~.

~-b e-t ~-1- SCN'tyV-l ck. ~) ~"·Ul J "'" 'Y\L

~J~ ~~ L l...I.f"a._~'

0-) L.l . rno,,""('"\Je, k FL+ _b :

~: o,1-\.

~ ,"

~ FL.I. I,-b

FIt-l,~)C vo-r- o~ ~~I t..- 1,~ ~ <t.. k1.~(')'T1A..·

. ck'l\.L ..-f'r ~-e,.,., A ~ 1~ C\/) ~ ~., ~~ ".M.~

, ..
'.

,
~e.-C>v

~) ~,~ -:= c, 0 '3 P e-.v T-",,-~~

1
"

:;=0) ~-'1-~ ::: e, 0 ~ r ~ CC>"M-'f ye. l\.i~ .



....------------------------,

,.'

CJ L.l.F
lt

_ G UlT'irt~ cA! v<'\-...i~\-/:· ..

On~ k,~~~ ~ ::.1.,3 01- ~ .D./~~ 0..- ~

~ ~ 0,11.(,( 0;; i'~~ b j Lk~.."",~.. \ Sie-~ :

f ~ lIJ\'Yo~ èi,Ir,

~ t,~ -;:
=) F... ('t'tl.AUL ~

5'"- T

tw 'r~~ wr~~ et...~ Îft.
s:; ss F e- T~~

5/ 13 P ~Cc-..r"'~s~.

~ ~_, ok ~-T :

OJ L.1.M<>V~ et.. ~_,~

__-+ --'- ~~..LI.f ,
'"" fl e.-



~ t (,~ '::.' 31 .(, -t r 1""'" Te-'Y\-cr>o\., j 0J ?>0" (c)

"'" ~-1.-nwJl. ::. 3, t't f __ ~fruh.~.
e.t 0) 306' CT)

~A"""" oI1To~ ~J k ~~(UV\L&t, ~"1.~~

etI'r--;;; b"..... cRt- ~ ~~ ..... ~ 1~ ~'-GO ~Y"1l".~

;-~ ~e.. '...

==" t, ~::: 3) ':l S" r e---,~~ e..t 0) ,1 f \( l

=-"> ~ -'":l~" z: '3.1 1- ( r e-...... ~fYt.-"~GV\. .

. ek 0)"3 1 ~ \..T)

Ct) L.I. ~_~ c.o~~~,et)V'-~~w.h/~

~ """""-x'-"""~ e.>lro~ OJ.,>-(.c- !l::. -iJ 30 t ~ ~I\F 1\.-)

~ '::. °1 'b6s' s. l'""\""F 'b j. \a,., JY"e/) ~"Y\ '3/~ ~~.

."r:

. . /

. . ../ .' --:----.- ~,.. L.I. F
~ e e.-(,

---..:::.....J .0 , n

L'rtW< e-..t~~ 1..,~~~ ~~tlv..~

~e.

O,S '••

..

~~ 1..1.i.. ..

~l.l.f
Ft t-~__ 1L.l·l<b_ t

•• 0, f



-H.I.Ra,
t

F ~ vA- o~ ~~-À 1.,., 1.~ t\.n>A- &-~ 1.~(W'l"'&1'\L
~., -y-""
e..,r ~ G....... ~ l' "i'-F 0..- 1 .Qw, ",-",*"tY.l ~y\ ~~ 0.;

~~.

=) ff-,.~ ::: -t) ~ ') r ~ l~ ..'
, .' ' e.k 0, t t r ~C)

.2 L.I. ~"1 ~~~ cl' ex r"',,'''''"t/:
lA.. 1'n\.A.)(.~"T"'-WW'\ e>A-o~ ~(... ~ =-i) Ft ~ J''1'~~ ok

f-: ~O} '!ln ~ ll~ftMb! iJv, ~"'t/) ~"S <;}~~
",!t1 .

.... ------------
. ---

. .,,~ 5

,
'M-U



. '.
.,
~

•••
'.,

o,rt

. , '



.

~_"~ ,.ko~~ Q.c.., 1.~~ c4Q-1.~~

e;l\; s. -iD...,.,.., c;b.. ~'~ CL') Q.v, ~(4~~

~~

-:::;. r, ............ :: -i) '~~ P -- ~Ye-"~lM-.,
~ 1, t t" \T) "

. -

Nv) ~ ~ 0) ~6( .;d'Dj'F IN ~ ~ =:!}3o"t ~ !'Tb :
.," .

-="'_~_+-,- --::;::P# .n x LI. F
& \ .f-'

-•

"/~.t L----

~.~ -.oc ~,,~ ~ ~ l'tJ~b:cnv rn'cltk-r/;, ci..-.t.'"-:taf,
eX'~ ~v-G- ~~h}~~ Â-~~

~/I"'- ~.,..,...... =- 1, ~'Jr ~,~Ye..ç~.

1 J)~rcMN ~~ "l' e.xhi~t/~5 ~:
1 ~., ~ =-1, ~f:) t> e- Cc.--'rye.\~lM..
1 ek 1., 'l, t ~ ,CT)

-iJJ ~"''A J: ~.~: ,
~-1 eIt ~_~ ~ e'yv~ k ~~~

t'v) L.I. IY\DV~ k ~-s: ,*:., ')5 "

-~"
L-- ~ L.I. ~-s



, "

b LI C' ,1 + J ',i-. 1 l ,
2 ""-s~~~~~~~ve"

l.,.to

.'

~ 'MA>( "l'fr"~r k 1~ (\ElAe- k !.., :1~ ~""r\i

et/r li.:- 4-, ç r>n. ~ ) 1~ a.,. J Jb ~"."" cJ,.....y~ ~~
L I.'~_"'"'~.

~ t'il '1T\AJl == f J '6 4- f' Gv.- 1e.-.-t;(\.<n'\..-

-', J:;-q rm.oo.>C. == '1) ~ J+. 6' ~ ~rre.sli.~.

, 1,

.'

+

L.- 7" ~ .....J

'.

r-



.;,.~,

..

•

~_y,"""",~o~ ~.,L.. 1'D";"tM,...v fy~dJe-k ~~~.

~ L- = 6, ~i P e-. T~ .

• ;:;> ~-"l"""""" = b,. ~1 ~ e- ~l""'\~.

ru ~% ~ ~~'l:
~-'i ~ f~,\ ~~ ~ ~eo~ .

";:? L ,1. (h./'1"~ ck r B '

o,'H4· .

b L1 F. . J +... -!.' 1. - . / 1. '.-) ..!-,O>ly'r~~~;
o,5G

T .

""=:"""'--~------_~_..::::::.... .te)! LI, F.
ft> ·8

~_,,~ek~~k l.~~hk1.~~

~ ~ 10"",- ete. t'~ ""'J~~ eb.'i~~
~ ~.

-;:) ~_,~ =- 3, 0~ p e-. TeM.~ ; 0) 64-f (c )

~> ~_') f'/'I1JJoJI.. ~ 31 0<.3 fi . -- ~f~u~~'
~o)b4-f CT)

,



~ L.I. ~.'6~_~~ cr eJ(.\;~h:!

le,~~ uro~~ ~:: 1., ~O1- ;;;:. 1'~ ....)
~ '=' 0) '66< Q::. . ..l'~ b ) ~ ......,Jrye::, ~l s'\W\.-~·~

,

0,1':\r..~ e« o~i>.-~~~~"f~~a.....~~e.
~ ~-1 """"" = ~) 4-1- P~ T~co,-\.C7""'-' j 0 J 5 '3 fi (c)

~ ~_~~ ='02, 1t-~P ~ ~S~lrr\.-jOJ)e." (T)

1'b' ~_~:

~ L. X. ()\.or-.k ~ ~-!l !

+

+
---t... !.L 1.~...

y t

__---+------.~.L.I. ~_,
'. . . 0- - iL. r. P..b....

b) l.l, F,., ~"6k ~~~~ ...~ !

0,,,,:

~--___,I__----------...::::... -l~ ~ l.l.. ~''l

0, u;

F,., ........... ewt o~~J.k i~~ de..L {o:!-"""",ek-nt. dr;;'

tol'ni ck. ).' "1f"'- C>...- ) ~ JyCO Jw...r ')\.....~;;:, ~ .
_) F ' • .= -l) '3 4- P __ Tlrn.~'YI.- •lI-' .......-, .

. e·{ 0) 4-\ 6' Cc)



----- .

+ ~---._",

1...,

';J l.l. ~_~ c.o~:'"~~ oU e.J'.h~I-e::

la, fYN>.lt~_WV>\. ""r 0~ a.v-c-c .t.: : 1-J 301 ~ ~ l"1'-~ ou J

t: -: 0) '\,~ ;.l''i'Fbj k .....J;.t<)~s S 'em" S~.
o,)'t

0,14-

~-3"""" e~~o~ ~L..yw~t.'-'Y<y:ciJ-:k ~~~.
(;:!) ~'9""""'~: 11 '3 c P~ T~.:~.

t:t 0, 4-1" fc).

ill ~-Il :

':? L.I. ~y~~ ~-s:

• 0, S

...
0,5.. . .

Iv L.1:. "-9 ~~ :r-:D"l<N~~.,;.t.:~ :
~e .

+



",,"'

, "

~., _ M~O~~J L.., -.1~~ le-lo..-. i ~m--~~ ~1­

~ :UJ5 f>'>'\, olt, .Q ro-J'fw, (Iv! A, ~"0 et,M"r -"M.,v-o-t. .;:;~ .

~ ~ /"mAl< :: -iJ ~ '3 f e-, (j~~.
et 1.

J
5 (j r CT)

C) L.I.~±-~~~ cA.: e)lhJ~:

A-} ~ = i,1o';J- ii,.l'~~ et ~ = oJ ~'5 ~ i'~ b !

"'r
).

---~

ti~s ~""",,,"r ~.~ _ ..." ~S\.b l.........-k ~"r'~~

et) ta. :t..~ -uwe e..r ~ i- l"~t...~ ~r:J.oL-k pVv

~)k, i~~e-4.9-f"~~eJI)--o:..~f.))~ k
1'4"~ 00- 1 .1., ~fI) c\v...."r? ~~.....t ~~ .

~ 0<.) ~-8""""'" = i) s'.4. P "'- Co~e.s&.w-

~} ~.~ ""'"'" 0;:. i) 14- f' lM- TÏYn-s~~

~ ~ =01 'Hf 0., l'~ ~ et ~ = -i) 301- ~ l'e:.re'- b ~

\

o,t'

F,.,_......,t o~·~ 1a-1'lo.,J..~ "<), C'#~ ckt r~

--..



,

. ',
-..

JE] ~-IO tt ~_II :

~~IO ..t Ç-11 '3n\tt~ ck~~ .
~ l.I.~~ ~-IO :

i~ e 1.,H

b LIE:" .,. +- ). k_I/. ',-y . .18=10~_~~NW~;

i) 4-3

+

Ç.ID _.x.tto~~ 1., 1~""""-.L-ne ~f"llt. 1-~ el
. . L,., ott(\n\e(~'~)~ 1"Y~alitSllYl'~~)..a.,

•

.' 1



-•

J [J S'10 e;t S-II :
~.IO J:; ~." ~ ~.Je., ci,~~~
":2 L.1. ('\'\,o'~ k, Fq;'IO ~

0,""'.,.= .........

'-

+

..
---:::---__+-:. ~ L .1. F.:'
.... 0-10

. ,



o,lt'3

-
• ~ "<,,

+
-2C Ll F'

\\ " 1-10

i •

': O,.t '&

C;) L.I. F,=\o CD~ ~~ JI eJlt-vi~ :

k, ~"_Io."",, e.fl;o~~ ~" i, ;01- ~ J'~ 0.- 1

!j=o) St(~ J}~ b i k ~V~ ~fÇ .,'e;r.. ~~.
0,4\

+

oo:;:-----+---------=::::::- !l!" L.I. F
g '-10

•



.~,'--...... ­-<,

bu fa ,1 ......,. L.. - - 1 r • '
~, '''-II~~/~~·:

>
~3'f

----------.'--
-+ """'---'-. e C F~__----'-_-+---'-- '--~ . -................. Il LI. ,

o "'-11

c" -.. ut-o~~ t-- 1~~ ota- 1.- 1~""'~
~ ~ 1,zJ5 M1 J.- t/''fF~/,U)~Jw.~~~We,

<;; ::> t- Il''''''''': :: 1, ~ 4- P &- T""",,"ti~
tt\:: O)T~" \C)

cl L.1. 1i.1I~~~J cl' \!.Jl ~yt'~.l:f ~

k "",,,,-,,,,- W\WYrl «.-.rr C>Me-,.. ~t" ~: i, 10'.j. 0.-1'-rr- o..-}

~:.o)~(,f,,-t',rb ; k,~M~.s S'ft>\.,~:

0,1'3

0,3' ''-..,

. -----
~ '---- iD F.:~ -+ :::--.........._-===- ~ .L.l. ~,"

1 .

'1 '
Il

-i

. ,.0,5

O,S .: .

.•



0,"

--- -+--', ,
""""- +- --::::>""" .eD,{ l.I. f

B . "_'0-'--- .

b)L:I.F. ~.~+' .... "'-' ,1. .•_ 1..-'0 ~ _'~_'I'::""--~~yt..

d, ~O

~_IO,·",(i\"~ ~ k -rv\\'~ 1'-re'a'ota-k~~T
~ fi"..o..-. = 1, %1 P e-..... Ta-~. .

eXA.,·p,· (c.)

..



-"') ~." 0,~G5 ~ 1'~ 0...- ek ~." -1., 301-~ l'~ b':
0;11

••
-==~------+------.....",.... ~~ L.I. F.B ,..•"

t.o "",a, ~«o~~~ h f"~~ 'fy~l~~ t--....... 1fc-
~ ~_\"~ = 1) 64 r eN-- TeN--"w\.~.'

~~ .L..~ et' ~~.....:k' tyI.6'Vv.l ~~',
~_\"~ ~ -1., CH f' ~ T~....CI'Y\...

~t- -i., 1. It fl le. )

..t4-J ~_!\. ak f.1-I3 "
F.:-I'l. j- ~t-13 ~ ~ k- ~~~s .

OJ L. J. /"l\.Ov~ ~ F.p - . 'L '•

....b :: 1,.2 4­
1.'"

+

L.- ~ L.1. F;,,-.t



· ".

1

f ~,..,.." . .
~

b) L.I'~D"L ClUi"bti :r-""""~~:

1\/ .

/ + \ ..

1. . . . .. \~;l.IF
fi '0'11f.., \-- e# ~e-r-J Q...,. 1.~~"rU- J;-f""'ne- 1.-

~J;~ k -t~t\.CJW..-~ 1""'~ ~~,g,S.­

~~I~ a., 1 1A -.J'Vt-? ~V~ ~~~~

<;::'> fo-,t.....= 1.0,01- P~ Te.-.~

é:='> t;'-I'~ :: 1o, Ot p e.-.- ~rve.-s~CM.

'As.h



~O-'1. -- ",fro~~.Q..... f""'t.:-.. l'''.!~ .L...+........~f~:
~ ~O-I\. ~....... = 8, ~'t f ~T~ .

(;:!;, t." --....." = 'D, 3"t·~ ~ ~f"e.\\i""'.

. 12.] F~_\t. ~ F......_, 3 ~

F~_,1. ~ ~_'] ~~ ck ~~e<> ~yt13 .

e:2 L.1.. M-O""""~ ck. F~_I 'L :

. ./l- - c, ,n'If, 1.. 1:. ~b
..

1



.........._--'- -+- ~~_~~1L.1.F'
B \.·.t

À:J~ '" 1., ;D~ ii. 1'~ av e-b 'ftl::: 0 , 'H ("~ ~ '~~ b :

0,34-

", t '3

~_,"_"'" e,.,r~~ k 1.~ MMe- ~.Q...., 1.~
1

~eHt~ 1.5--. ck~ ~.o.-(~~~~t...~...~
\M~....C/) ~V~(/) "'""-~,~ ~ • "

~ ~..""",,- :: -i, 53 P~ T~(M..

~ ~_I'!> ~ :. 1, 53 f e-.... Ccn..,P"'u~

, . ~.

--.-....-....
-=----------,I-------~ {J?xLI. r,

fi ~"l

«u:

~.''L __ eIt;-o~ k, ,~ f"~b.'D'\V rY't~ j...-r;~~

(È) ~-,t.~ ~ 1.," P e-.- Te-.~i1.,o~f\c)

<;=b F.._,~ ~::: 1., ,66 P ~ ~~.



~ b) ~t _I~ 1

<>-) ~ k ~ 1. 't e.-'/Î- J---ow i- .
~ 1 Kt'! 0Vv--~ 1. 'L.

~I )

(~.\..î "a - (ft..: .,..)) ~ ~'l-.n - ~

lF",_,)) G- (F-\.'.n) d - f'1..n

te Ir\.'-\ ~ew-tn'\. ~ "'tANt- F - F. J,.. t....
1 -".-1 t - .\-.1] )

.!ilLÀ.o~ Ç' - F
{- ,- ...'.1'1. - +.' - 1 3

~ (1) + \'t) < '>~F~.,t) ') - (F\,I.,'I.) J~ t

(;::!) (f\,.,'t] '). - (f.\.., .• t) Ô = 1.h

b) 'r\. .1~ 1 t (l1'elt ~ et...y~.

~il'.: (Ft._,\),,\ - (Fl,..I.,t)1 + F:'-It

~I"': (F,,_,,) ~ - (f.....'-'.~Jd - ~,-\'l

[l') 0\0 ('l') G==")[(f{_I'l.) ~ - (F-\..I .. t ) J~ t

:: 0

=. 0

::- 1



~ (f. \ - (f. . \ ('3 /,)
"'-\'l.)~ - ""'..-''l.)'d

i.)J l """"~ cl. Jt~ 1..~
':::') (3') t='> F".\'l = f~,~\'l

=b k 'Î""\.~R ~ - \ l """- ~'fi.""" ,eo.n-n~ 'r\A.~ fO J)
&:-':> }.' - \ t ~ t.s--,\,'f~\I-'\."'" ~ ~~..~.

;...) (3')~ (1.') (F) F • ::. 0
n -- Il.

~) k.. """"~~'Ct. ,~-I l rn 1e'-t "f"'0 sotlc\.t~v. ,~J

.i {lI.CtM- J 1. ~ (YI
1t-~ ~ J-...,..y'à{

,~(.. ~ ~ ~J 1.'1.. ..oiT c1.v~' ()\.ffi1~ :

1;.~'.M<'~œÀTC.: F., 'l.. = 11.t ~ 1 't '1 ~ P
h-I J,

': 0,6 3 ~ s f lh<.. T tM.~II">'\..

Ty~ J' eA,rnl"",,",t-/ F : i)" y., ~,O ssr
l't-.t- "

-:: 0 1 5 t ") 0 ~ "'" Te-~ .

'Yi. ~ rrtetvll'i. (h'elr f'0 et,..'i ~ f;,,,-,'i,.;; o.

-t'tï:t.. 5~ rmil.t.:e
l cLu. .i1e.<.I1I'~ .

'".z 1~tAk .Jre'œJ~ 1'r~ r:
~ 1- \t vfï ~ hl\'\. 'v\0\. ~\ ~ - \ 'l. e.~t ~ C6)"""-pre.) \ù~,­

.et~~~.

é ':> \ l.. - 13 ~ e:.,.."..-.fYC·W\~ l T-'~""')~ t.' -1 't e.- ~r r.,~·", (-ro...~.)

LÀ.. .''i.e.-.. ~'l!-I"'IM.(T""-""") .J.'\..\ 1.'-11 ..... Ctmf .....\,,·... (T......ry
.~ 7t-~lIi 1 (b..r.,)- ~hir vt- k~~
~ ~t'M cb...~I(7\.OWJ ~lI"vW> c;~ ~ 'W1'\t~~~
~ ~ l'\'\-~S Jp'(~5 .1 f.~ 0 CC'l7I?>'Ie û--~ .le.­
~~ ~ 1.... ~~Ye 1'l.-11 / ~ k rn'lrw-~

~~\- x:;~ ~ ~~ ~ ce, ~ft. cLv. .JA~u~~},)
~' ~ ~~~ ~",-x;~. ~~.



, , ,

.. '1"\ l, ii ', \' 1

'IL ·f
. ,:.1

j: i'

, "

; l,

"t,

1 i
't:,' !,

. ', ,

•
't'ONT· 'RAIL sue UNE COURBE

8

'. ..

22'

.'-'

, ',

.,
\

., ;, ,
: i .1·1: •

, ;



REFERENCES BIBLIOGRAPHIQIES

·t). 6\. '3 \. \ ''lbb ) ~t.eJ K.c..;..tw"4! e-: ~to 1 ~~""""
':>~uvvJ ~ fi., ~ 0 ~CJ-,.: If"(\, J \ ":> b.(, •

•c.,f'1t'ls. )b.'I'+'D) ~.,,;.~ ~ \h+~~fiJ~e,,1 ~"'­

'tt~v(h 6h~t> ~o.t...~} \'1 TB.

· ne.-hic. Sh",-~Y"J, ~u1 ~"t\.on ~~';~) ~_

r"",oot:tM.1-e... 1 *~ ~'l't -c \o\.~<no\., ) 1~ t"l. -

• 1",,<,fy Vv~.r-..- ~,.,Jy~ "1. 4-l 40 t 1 StAv{u. ï e <.~""'.

-~ ck ~ ~~ Ju.> ~~"'-( ~ fIlA- a, S~-N~-'

· L,... 'J~t. .To')'nl!. l - Wn.-~ -tM.h·~ / Sln.-~ot- Tt.t~~
&. ~ 5.N ~.f. , iZ~'i ilY\- ""'- T "'"~<"t., l' f y o,~ \ ''J'h.

• ALfIO )t~\ J ~\ ~ p~s 1.\11- ) E.(n. 1 100T~

.c.J-1ARlt~ n~S)ONNET) 3r~(,E CESCOiTO) l\i~~ et. noJi.

-~ ) t~lI~) 1"J~O

• 0 EA tJ fi L16\S } 1.0.. \i"c-i.~ ~'YY(~, (0"-01\ V) ) 1"I:r~

• No~6\\<;, WILflIJ6\ Vll\v )C~~ q,ty~~yJ ~~,.;~

ne Crl"CUJl -I+1U ~~~ ) Il? r' .
• fIE~(\E Sl~\LLE) ~vt\.\\ck.ruro\'llic~ !.f1l\' 1. ~'3,

~.f. n
• K.N.\.ù1-l'1E) f. CrE6tH LB s.c. ')o~nITH Stv~~v..i

) )

~"l\~êJ) N~ Yo,~ IN; lt-'ô ) l "l ~ '1.

• &00 LoS s.s. J Nore-? cl ~Yl ~~YI.._ot.'~ Tùlh..lI.·r 1

'5T~\JC 4. H - 5T~\)(. (. I~ , E-. ~. T. J )"l~I- IHez..

• éZOCrER L\JrIEN) N6t\c'l)clt (,n..ws ':lh,,,,,JM.n:-, <)fjt.oc 4.11 _

l)Tf\Il(. 1..-. BE. p. T. 1'1 al
) 1 .




