
Ecole Poly !ec!7n'-pv f
/)fl

THil: .s

. .'

CLN/~CIVIL

Qc,O~~oÛ
d~lucles

TiTRE:: Comrrc'JIjon des /Yt",ne$ CQ T7Cl d én_
"

/

c nes et hançt:l/~es en 8el'o1'7
J

Arme.

Thàor/e à/o ,r{)p/tI,r e

AI/lel/'"

Barama 5AI?I<.

D,'rec1ep,. dv JJ.t?/èf

/'1; !?oge,. LI./PII:N



, .

RfMERCiEMENTS

j'~ """"" ",.,;"ÙM.;, .Ji "'+ .M"""-~ PJ ~ ~

~ k t..- (fV- k r .,.t ~'~' ,,) "Q,"~ ~ "'-

FY-' P.L t.vvt,J..:~ '"
. _ Mo~ Ra GCLI<. Lu pi a. n) lMtUe.wv d..t.~

t""~ ,F ~~ ~ov.J, ~t \k.~ ~

M.v :J.:,~.

_M~ CI-\a.rit OumQr 1)iA(TfllZ:'W>ro"~a.bL..

~ 1.<t.. f)ibliotl-.è qua

.L- ,

- -- --...011



~,~.

\
1

'...."
l ,

\ \_~

~. ., .
'l'e
1

,. -;
\ .,• ,;.

..... -i

f
}

1

1
!
i

"

-r
1

;.
\. ~..

(
\
1
)

(
\

(,,

\ :,.

i
1 •
1

", .

'l>
1"./". ,

---"'. -;)

~j

ja dàdia. ca. proja r a' tous

rn c s farllhfs <l.f cmrs

";'



•

SOMMAiRE
/'JO\AJ>~ ,~ ,ol,t,~~~ /'JvN ,~~

,~~.t,.,~ ~ ~~;:?~

chorif'r<l 1 COrnbll\Q,')on", da char~~s a1 Fac+aur5

1 L 1

d~ S Q.CU(1 'Q. .

oZ Cq(QChZfidi'1uil-':> cl as ma-+ariau.,:

3 FLcLxion Simp\ a.

A Cisai lia mQ nt

5 COrnfrassion

6 Critdre~ da. ruin a. \fU<k J~~J

1t '-'v~ -:Ae- ,utU~ r 1"~ rlf-~nk, ""'-~.

/~e.J: ~ k J,;~Q ""ot~ ckw.>.fu~j ~a-t

f»v~~ lwJ-o..:~ J..:.~u, pwv !v~ dM

~ ~cL,.,. ~ ~ -t""1vv~ 4'fuJ:Mrw> ~ ~
<W<rM~ ,d J'~ ol'-t.«-t~s ~~) Jle"~

~~~~~.k~~~

ct'~ ~ 1'~ ~rw1.~ p; 2~
..~ ~o.l k ~~~ (C ..,.A.A~n M.1)

,thwl~ r~'';: .25 ci, 'j 0 o et' a..i.wv cU~~

let.,~ f'l..aM.-5'AAU (P.J. PI. EL 'il0J~,wn- tJ:o-n.~

ok:, ,~J.., ~~ ,<W{~ k ~~ tkI~
"..J;.:~) .e.' 0" ,; w ,k ~'l.v.,k'. ~) 25, w/ Ao l'tPa ..t~

LVvm..o...tuM..s ,~ a.~ ~J" d\A- f-vt~~~ éJ~t~

J,I~cJt ~~ (c.s A AZI1 \\11) ""- fe, (B.A. e.t '801 ~ 300,35'°; <100 HÇla



TABLE DES MATiERES

•

l "croduction

~.
1

Po~e
,,

w

1

3

<1

5

1.4

-1 5

chapl~re 3 FLQX\ on ~impLe

s.e sa.et;on reetan~~

~t·\ A""",,~ J.n:+
$.ll A~ o~

3.3 sac.tion an Ta'

d.~ Pri nC.1 palas formuLes

.0

13

48

~I



Chapl tra 'ï • Compflzssion n

5". i H'!po thàsl2s da caltuL 93

-
5"·t CoM prasslon cant.raa 93

S.~ ~LanceMant '14

Chapi trl2 6 : Cri t à. r Cl S da rUI n Q

6.1 FLà. c.ha.
-104

6. -t Fi ':>5 ura\;iOn -111

conclusi on

Annaxas

y

_ Ant\ ct. xe A.

_A"r\(.A.tl. C
A ss



.A~J}~~/Uck~~~ ......t~ Pa~ ..

a.!\eMFl~ 1 3~

J.,'~ J>l/-~ M-~ti.AM ~.u- ~i"",

I/.X"MFk.~,~

D..,~" ci'~ J>2~Mck~/~ ~~., ....

eX~M~k> A ) 5

A~ J,.'~p~"",l:

du!mfLe5 6) 1 ,~

cJJ ~ l'9' o..œ.......J olu..~~b.-~,.k

cL~ ~ -'-"v ~'''''' ~+
ex et'" FI-<. "3

exe""pLe-., AD) AA) A~

DU"j ~" al' "",.-e ,~ ~I'
exe""pk A'j) '4

D~·~n.. c!v'~ ~~

~f ~5"

ca.ki o~ {k'ck
~ ~G

40

61

\/1



•

•

INTRODUCTioN

a.. ~,h~~~-ek~~
~ pt ~t:4w ,RNv ti-t"""~ # f.wt ,<M'tt- Jv..

~ F~\~..t ~ 10~ c.c . B.A. 68 ~

~ ~J>o.,,\'~~~"

~'~~ ~ ~tv.J ,.t<m.W\.M-<Movt t-~

~M;J,'~~U. ~~~ ..t.k~~ ~

;ÀM.~~~~.~ ""'~~

.2e. J..Qk~ J.v. t'\.el>~ .Jv.,~ C,c.e." 6li .

.~~ j ee \,k..,b, ~~ <J,o~ ~' 7X ok~

~ d.'ïr~-<~ ,ka.,J; /r-'A-k~ ~at

"V-'" Au.- ~~ ;....J:~~.

pllWvl'~,.k. ,ûb~I.J. u ~~

~ l'~ ~ ~""...,j; Jo- ~J ~ 5~

ArM~' <V-<.x e:tat~ Li",',~th (e,.A.E.lj ~ .M"'"~~

~ ~ I~~ ~~ ckt ;oa1u.F ~

~.
1

A..tCJ.'~,4 ~~~~~.

"tfc.:d.:-.- ~ ~ t""c..l.:>...;~ ~~ ~ ~~I

U ~ "" """" .J.,~ ~; J,'~;J~~

.:>;, """"'! ;''''i' rv.N.uM ~""",1:: J., L' EGO l~ r0 \, ~tJ,,~~ .:L. T f.1.a~

..1~, 0 ,Avaw) ~ ok" /c.oleut, oU. fl>.(.t<m, .DoJ'>,"';'



<lN«.- Qo..,~ ",<W.M. ~ J..;...Jt.o"~ fu~~~w..v_

Ml> (C.'":>. A A$H Mn') c4~ ~~"..,..J;.

~Molu &.IdL ~~",J:.:~ ~.

~o.-M~ ~~~J~rr~~~;"4~

1,~ 1R~ )~~ ,(JI-~ ok ~ ~~

N <Mh ~ r 1'"'" M"'-~~ olKh ~,.t

f'W>~ oW, Jw..,.c M+~. Ne, ~~~ WU

'~~ Qu~~ r ~~ J,'~Akk...

.~ t..~~ ,c.JJ" 't"-'~ ~~t.Wv M ~~ .:

~ d.o.... /)4~ . p"""" .fu t.aJ)r~;j, ~'<:WJ\A.

.t:tM- k ft'A.~ ~ ~ ..ok ,.,:..,tho~ d.e ~J ~~

~ ~ +n.e.tb .'''"Q'',vt.;~W. .k"", t... l'Ji 6L,o~ .

-.

'.



•
1

•

CHAPiTRE -i
COMBiNAisONS da cHARGES

at
rACTE URS da. SEC U R(TE

3



1

,,.,

(

\, .

.

~ 1 ,

~

..:r j <ro
<J
o.,..,

i
0

0-
1 -:1 --t

a:>
'0

-d

Cl-
---l

>c>

~~
~

w
W

~ ::., ~
«

+

~ 1 ~
eo

Cf

l
Cl"

Il'

'>0

~ 1 .~ r>

t!

t-

'"

~

C»
c

{ 1\

~d

Ë

~ -- i .~

ci.
<0

+

"
'<

il"E

1 ~ 1 ,
'-.9
l.n

~
~

-+-c:

\fi

"'
" ..

"
..

Ë

d

.'
ÇJ')

" c .~"
..

~ " < 0- (5-

Cl

E

0
-5

0

""\J

c

i ,f ,

0
on

cf
0

~

c
r--i
~~

~ 1
. ;

;-

~

0

l' g
u

+
~

oo;:l

S

dl
" 3

~
~

~

+
~

~
...-l

-<:

11-

~:=
'" -'

J
L -r

*
'-...J

r C\

ro

S-'"..
<l:

+
~ ,j)L::l

"

4:

0

U
--r

"
Jl

.'

t-
U

,\

SCo -.J
'"

'=.J
lS

-cr.
~d

l"Y::1



.-- J
1
,.

•

0 ..""
---l

l.J.l

<l
cO

,r>

'"-'
.\J> ..i..;

'0

~ ,.,

~.t-
l<> a

~ "" ln .y /):l
Il . a't:J ~ '\ ,

...u

~
.-
~

:J 1 \ ' 1

U "Il
-e-

~
.,

'<:l o.r- <!> cr cr,j'l )0 )0 )<J >0

COl

-U

ûl
~

:J
t:l

-t
G

LL.

"1'
<:"

4......
~2::

'"
c
0

:s ~
.a:.

~ rt- "....
~

.
4: " '"

..,,- "\

tf'

U

~ " " " \ 1

3 D --'
,

l-cl 'lr y
~\J> <-+- (J'

,~

ec.



,

'<:J m .p) t<"l <\)
Cl

'"
IY

)Q

""" ....
"""' .. -

J ~ ,J'-1 ~ ~
~

€.,
~

c;

i-i t~jj ~ i-d 01

~• '1c.,

0 f

a 1:-"" 3 6.-l -~~ 1 ~ ~~,11 ~[f ~.~ ~ ~LU or>

~

~L~~~j l JL~ '1
c "70 .,4.
~ 7'
ct:

1 1cD

vi J
4tcl

~ -'; ~ ~

~
-'

Li }
cr> .:l- 'i-<:)

~ C>rJ •
cL

1=- ~~ ~

'L 1---'~ '" y °i ~i1 ~"ÇJ

11'" JI Ji It~ '1c
0

7-i
. ~ t 1<te

"-.....
r
'"
'"'"

<:{

<:(

V'

~

'"'"-'
\Jl
-~

~.

6 .

l'"
"

(r .
•



r'o
1

'"
'l

T:

~
"'1"

~
~

r--
\ri "
"'1" "" 1

.;.
0

~ '"a> ,1

-,:; r'
,

--' '" .,
"" 3'! "

~
"'1" 'Y

W
~

)0

'-- rt- " -" '---'

'"
-J>

4: 0:> . J
\0 "-A~ 0 ~

cD cr ,-.
v

~
'~

" t ~
,

\)

~
,

c ~

1> -; ~
. ~

E 'Y
~ t ~

><>

~
ri-

<fi '" ~
l>l \:lI 0

..
~ .s .

'" ,
--' CL.

o .~

(JI -i
~ .

" ~*,~ '1

~ 4
-,\-;f;

""\~

--?,
~

c~

~.
u.:: 1 1

ln ln ()

0"' <P ... r'- S-0 0 0 0 --'
D....

Il "
Il ,\... tpo ..ro- :r-

L ~ ~ -<:'7- "1T ,
~

~Cf'
- ...

i
\.-

'"
-"$ 2 "i"1
.-' lnc e e

<!' <r' ,....

1
0 '5.- ~ ~,- <ft

cc>

li
or> 1

0

« -$ -'"
E E

of> L >-

~
1 a.-

V ....... E E ~
~ :3 .3

Vl
.,

~j
c E

J
'"cl o -+- Il

~
'- ..-"!- c

1 :r->(

l '"<:ï> ù eJ,tJ .: c;::'
d '-+-

ct:: , 1 1 1



bi%u ss i on Ill( pli cati v e.

,I(~9L<z.s C.S.A A~5·3 M17-

\... ~~ ~L,,~ ~ tv./OV~ .u- ~~-

bt<'.rJr }~ tcf "L.. 2a.,~t r M ei""'r

J>~ ~ p'-·rvJt~. 1€ ~ ~-

~ 0·15".

~ ~,,-cM.wv ok IT~U(~J ~~ ck LM'.

J....~ ~ okQa, ~u- ck~~

.e..,.. ~ r ~ ,;; hO- ~~œ pvw.e.t-~~_

;\.;~ + p; ~. (i ~a.~ ~~~

~ pJ1c.X~

. !5..iJb 6.A.E.L sc

~ ~ r.y~ .~-t- MM' R",J;-ew.- ~
~l'fo;\,t,. o-~ ~ ol'a..c~~c.-vvt

q~ (';'>A) ~.~ r-"" oIv.> I~~ (q~:'p lto,)

~W J.e, Q,.~ Av, ~~

p~ ~ ~ov." ~ .Q..,~)~1~1:

.o:~ ~ 'Ô '1'. ::. o. ~ ~ ~ !> q;l- 2", -rv::t.-

~ olt. Q1~ .J,.e, 1-o.M- .

'fGWv ~ ~ ~ 1 t, 4w,J;;, t q~ po.vt

·o~ t""'"' ~,t~ ~~.t.m. &-t- .l~
J..e- .Q,1 AJ:iA-.v ,k, t M-e .

"1

•



~" ,(p'~".t dL~ O'b ~ ~~ l>vJv ~ ~.

*"""'u J..,.. ~~ ~ 2e, Mt .J,1 M'YVJ~

k ~. ~ g-o-J:e.wv ~ -". s r.vv ~
~~ O'>A- ~~oi (el:> .d; -1.-15 r lv.,

~ ;<>u<-~; ~ J.-.. 1""""" is ~~'~
Q." t,..wt., J.,'l~~ ,Ul'"w......~ ~< .2u>vo.2.wM --l.i.,.ok-1

Di".>wssion Compclrt:lhll"e

Pewv &o..iM ~ ~""" <W,~~~,~

~p~~~'~~~

I~ .Qe. ~cM.wv ,de.~~ "'-~~

JAv ~ !A....~':~~ ~ 1- I~~ .

et~~~~

':> "( c~ a r 3-e~

caLk -2.. ~~ cLt-~~ J: ~Wv J,,-, ~

~~a~JL~ ~ ~~v ~

""~ ~~~ ~..t~



r;;: r>
',., '1:

.f-
t-

~ ~~

ë ~ ""'\

0
--S> ~ -\~

0,>

llO
-o
..0

\1

-.l " "
<:r

0

l.ù - r- I» r-
~ .., " 0

<[
~

r<; '" <P

\f
Cl

..... +
c0

~
+ a

"\' ,\
D ln

'" .....
~ '\ V

+
~

:0:- x r'-

of) :2 "' e, \." -o

~ ~ "'-
-\~

"' ci

~ "<;p Cl Cl V- 'i>
'.

-(:y '", <:r' "" "

c::x:: "'1: "
"'\

" "'",, <f'
.:

"

<.f'\

d
,1 "

" " 1"":
<.!J çy .L .-;:, ~

<:Y
'IQ

-'
~ '"
+

IP

r>- i" <5'
<o

'" U> ---... -c-

:r ..., A\-' .--:-- Cl

""
......, 0\->

"m
Q

------
•

"

~ '1 " ~.,
-l

~ r>

<1 - , r 0 0
.= G"' G"'

-J
x

<t r> ri; t
..1 0:ioy -' '" Cl

If' -r ~;..... + "
-:< 2 + 0 0 '"

<.) ),1. ~ CJ
V

~
'!' '--.../

Cl 0
G
~ "'(

~
s-

Ir> <l"
"V

'" "
'<l r- '"<>l

-c-

--'
\1 1- •

lJl ""'"
"'\

" "
<.î> ",<:> "

Il

~
Cl .-l LL "

<.0
D --'

1

---e-- -y -,j LL

•
"!

' ..



i,
"
•



........

o
dJ

.......

o

o

-

-

- -

..,



•

1 c-, ~~ d,'~ t., ;~ o~~ 1.~ k M~;

"'"~ k.,~ ,#. t,. ~~~ j.Wv 4 ,c-L"4"'

",,-vt-, ~ ~ ~~~ ~ ~~J~.\k+
l).A.~.L ,"0 ~U """'" 1o.~ ,J.e. ,M~' ~ ~

1_. 1



CHAP /TR E2

cARACTERÎS T(~Uf S

da.s

MATE RiA UX

1 •

••
1
;

•



RŒgl 0.5 E) 1 t R àgLas B.A.EL eoC.S.A.A"3.3 M71 -2--:i G- O n

,
u eJl..;" e:~ pl1W\- he ,k~ Spic.i Men tVl.;~ ~ J.e~~ __5 p.";m .. n JHJ(}JJ> .toO(l'h

~

e". eo"'rr~ ~

~:{
~ >1 '5 c."", ~ -46 Co"'-

C~lA.e-·,{ ha" te",,",~ 3 0 Co'\.
3-(., Cm-

bia~mme; contraint~s - cl~ror",o.tion~ Dio.'jraM me; Con+ra; n+ Il.5 - d ~form",t,0'"

fc 6"0<-

ft:: / ,""OOUlf. TAW&[rI\ ~OI5"ft

:- f'lODUl~ ;NiTIAL (r;o.NljWr a l''''1;nf)
o~d,<.

"""?b 1

01'5" ft 1 J .

:~,
sÈ< ANr O,S ['cl ""-- MODULE Cl.

,

-2~' ~,S"% o E.,

0)001 <:; DOt,. D,003 0,004

e



"

l" -1-~
~ ,J) li~~

~ i c
~ ~~ 0Cl

'"
C)

t V>
~

~

'" -",

..,
0

,.-------,
~

--.l -w

~ G-
o

~
0

~

I.JJ
-+-

-s: ~

~ -o-
<il

~ ...--.:: <> .-cr
«

Cl
o .. a
~

t.>
"'fC>.>..

CO -<>l

----- -+ë: <:>

-
~

C>
Il

""
<>

"" Cl
<:>

.'\ r:: s 0..,
"" N

'" ..
" LU _

'-->--
Il

'" ---'
,

'-<-

"

~

"
N

JI ~ ~

cr-> --cs
" Il

'<:1
~

<1.• .> ,.
'--'

c:( Z
lJ.J lU

-

"..,. "'~
'" -----ln>'--

eQ
()
o....N-
OV....

c
L

Il

0
ri-

~

V>
'" -.,)

V>

.n

.- 0

...u

~
."

'-

~ C

<[ u

~ C-
1\

'-

{...u

~

<Il

0 <l

«
Cl Ir>

Cl
'ïi

V) --' '""'<:>....
<:>

-'i

-tl

~
Ic>

-+-

(.j
--6 r<I

c.

~I~

"'f

'"
0 Il"l ..

<J .;
~ ---' 0

~ ù

C::r::: ,f

:J

-~

~

\l LU

aJl
ln

\1 "
c3 ~ -

-"" Il
J

..l;;
~

~ u Cl
lu

~

'-

'.



1

!
i

1l
1

r~o
,,

~

c,-

1 i
i

~

..:5~
~

:
~

i

•

,
i

"'1
g'r-.
'"

1 1•-------,:> .. I@ ::l? i
1

~~,t!
=

ri-....
~

"' '"....... .-
~ C5

-'Cl: :l
cr->
C« C5

v> -ti
<0
~

U
<:>l

<1) E
<:l t---'

0m l..
~<::l CS"?
~

~I

1 u
1
i

I-~'
"03_ ,

1

1
1



.R~~~~ CSA_ An 3 Mn

]},-0f:""''''c, cont-rain\-ts - dér,",,,t;on~

~ ~ -rv '", t"" M"'-'~ <.O>v~.vk -~""~ rf~h)
~ r ~ t. .t~ Il """'~ Jf~wt..'I'

b.- ""-"J~ et'~' ,d.... ~ ~ .a-v< e, .ea.- .ARMi.,-

~"~ . 'JQ, ~ ~ ,à:- ~ ~ ~hL c«-
l 1 -./ ,J....., ~ olt" . __ .. ; t. ~ 1- • 1 a-b, .A-è aI..u.-AJt ) 1v~~ -o-co ~ô

~~ , .J-v );QMn<. k ~~~..J:; ..x 4~ oLu..- r·
M- ~ ,Jv.. ~~ J.u- ~~"'. dt niAk

~~ J.,., ~O..J.. d,1~ ~

~\\~ ~ ~ ~ ~ ~~ ~) k
~~ ~ jk ~~ pi~_

ka_ ~~ JR- ~ ~ ~~_+_

~ o~ t- """""M ~.~ 1/ r ut r
P'~ ,a';~ .b~~~ f4v'v

~~.

~ .Qe"~,<}~ ~ ~ ~Jl-......t

=- -~~ ok O, S" f~) (7lv ,0.. ~. ~ voL.w... ck

,~~~ k "-....ock1 t-~{I_ Oh-

9-'~~ o~ k ,uJ..J J.... P-~

h~olL.1v ~ ~~11~

J;~t. ~ ~.J; ~od~

dJ,t~~ ~ "~~ M~" Y ~ ~_

1

1,



•

. ~- ..

J..W: MV~ ~ ~ ......,d..& ct' ~'cJi ~~

~ I-OcU ~ k ~~ ~~ 4"""- .t. """'~
tl'~c...t.;

Dia~ramlY\e reetan'à.J.aice

k-a-~ Jt;rM- JL h r ~~ rOlM.

k ~ -€NI;~ ~ d; Eu -:: 0.003

bv~~~~ ~.ut '~ ~ o'~St~

)... û\A.' J..... lVU.t.e-.r- dL ,wJ;k.4 (1. = !3 1 Co

8, = o.~S

u,

. ,

(!J, :;; 0.65"

R~~b 6. A E: L \10

Dia~ramme. de1ormGl+ions - c.ont"rainhs

~~ ~·o~-~ck.~~

()M. ~ alovw, ~ .t" ~ tlJ:, ~~ ,b

~ M \1~_ M~)!~/'

·it~ fW'V ~ ck~' d,.., ~ ~

o~'QnU.., ~ ~ l'lM!.(. ~ ~ J.L ~6b'

~ cL'""", 4..-.w.vt k ~~ ~ l'<t4U m
~~h,- .k );~ ~ t.~~~ MY>\.

J. <1.~ A'U:~ ~ ~ ~'<-%~ ~ 3.s~o

cU 1.~ t:L,,- • l'aJ\.<- eU Lv~;?,~

Je, ~'~ d.eh ,t.o-no~ ~ "\-"-' d; »r- ~n..(.b

, 1.. ~.. E. L 'pl. .1"'- O·'j{5 t"f
,>IL ~~ ?'- e, c. ~O ~ <:J'c.': ~



À 4t~ tb V>k MN" ,~.~ k McwV.M 0 A.

~Tk~~ ck-k~ kk

~QvyyU ~ -W:o.v ~~ ~ cl'~~ o~

~~. ~ ~ --I.s 1""""" ~ ~~~
J; ~.~5 ~ t,.,~~~ . .

k 4w.J; ~ ~.w'\..o~ O, H JR-.2a., ~o-n.U ~Lu.

~ ~~ ck .Q,I~ J1~"

_ k ~ ~ 01,' ~.coJ..:o.-- o~ kt.~.· .J-v~

.~ ~ll..v\.Uo ~et'eA.W.1.:~ ~ ~~ ~ t..,J:;w
hQ,'~~ .kl~ ~~ ~

~j ~ ~ ~ d,1~~J,I~

~ J..el ~~ ~ fvVVVl. d.;""":'~ o~.k

;-J;wJ;D.M-UI. J,.,.. ~

_ ~ ~ ,J.e- ~~ ~ oL'~

~ I~.....J; 0; k ~~ d.t..h ~

~ à:, ~ ~'~r ~k ~,PAv

(~t.(. ~~ J.a. k ~a-v-(A "d:. L

~

M0 cLt. J.,' 'MJi ,

A ~ckt.",e~ ~~~ JLfn-W ~ """,J...k

,L'L~. ~ ~,a.' <Au ~nM4 Av-~

~'" ~ o.s h

, .

.0

'~



.
"

, .-,'
c

•

DiQ'ilro.l1\fY\ <Z r{c.ta(\~~(.

&~~ d,e. .2.a- ~ I~ ~~c :0·003;

,ka, ~<4,Jk ~ .e.e&J cL.c. tJA- tAt t~,,;;. c.ss ·L~
'(..,

k.. ,&tt' .du- M~ ~ ~ ~~~ ~:3-al

à: a.a:x: .



tJ0\.Vl~ ,eon"j'''-V\. ~.J.eu..... ~ ~ tc-VJ. ,..00 ", é

.t..~ J.L1~r ~~ ~ ...J;- 1" ~"'-'-U<l

~: J-O ~p" ) s s 'P. i ~o I1ld , ~5 "pa J 40 I1paÔ,

[~e"'fle ~ ea.W (H = "011(.)

. R~'àb C S. A. 4"'.1 Hn

P"'""' ..........~ ~ol

..,

• P,e'3/..' 5.A.f;L &0

l1 o ,uJ.. .dt-~ ~

E" = 3~ 573 t1 PCl = u. 51 iF Pa

t\"~ ole L~ o~ & :. é: e, 3t~S~ G-rq :: AO.~6&Pq

.1



.,
~

.'

- ,

t:
U
'1;
L



~ t+ B. A.b.L ~e-J: cJ.eu..«.~ 1 MoY~ t""'"
t.,~~ .dt. ~ ~ ~' (5,,) ...t ~. m.<>d..u1.

cJ-t.~ ~ Uv:: 6~(3)' ~~ l~ ~ d<m-

~ le. ~ee J.,lèQ(l.t.(J:é; -"'"~~ k .Q".. ~0-0'I-U

~.2a- ,~'''''' olu-~ .r: ~,J;e. ~ fu

~ ~~~+ C.S.AAt,.3 ~-~

t,kJ,t ~~ cL.~ k ~~

~ r ~ ~ B.A.E-.L) uv.. t. ~;"J....~ k

~~.



.1



C
a
II'>a i .,œ
c

CI---.J

jLU

cE. 4 0
«'

4:
0

0
eo ~ 0

J
Cl

li
t'v'" i ~

ti

Il
~

cr>
't:.l c

'" ulct: ~ Lu

rt-.....

C
r-

a

] ...'"
II'>'" '-a~

~ CL.- a
<t:.

<b
--"J, r<'l

<t:.
o .. 0û>

~ ~
-'i 1/

'-'

" 4'3 i ,'.:1"
~

->
<;tQ

ù\'ti o Lu
~I

C(

2:

,.,.,
i.



..
... : .
~

. R~#.o C.S 1\. A<HlM 11-

,& oL,:~~ -+~ M.b ~ft. ~

,t'o.-~ ~'d: ~- ~ ~ ~ r L
~~ I~";; ~ ",,~~ ïAA O,3S'2.. (A,'/.·1)

'.~ 4~ ~~~~,c: i'~~

.ew., ~~.

4 .......,,,L..1, c;l,"~c;,4' 65 s: 2.00 &fa

. R.,~~ ~p.,è.L BD

A~~ ~tl-~~ RJ>k~ r
~ d>~ ~ ~~ ~ r11r-~, 3 ..t4)

_+W~ 1.: ~ p:~ ~"'" at..\;~ ~ L~

- n 'd,\,u..ov o.,~ ~~,J; clv.J,...'" ,~

- t1Y~ 3: po 0:-~~~ l ~~ :-

.~ ~ J,\ """"~ r ~ .t / .... ~~

~ r'
_~W 4, ~ek fl~ P 1""". oGl.M-<-~~5 cok ~.

~ <k ~ I~ ~;; t~ ~,

k """,Û J,\~ ...t ~ ~.J ;, âo G-f'" ~ ~

~i>-t ,Q,' l'-e.>>v ~~ •

.Jo., ~ ~ yb- ~,J.;rw~ ;. ft/ys
",,' t,,~~ t'''' 10'/'0' (A 1. '1.,1 Al

,I"-------- ~



l>i~(.u~siOf\ (O"'par-aTillQ.

~ O~~ ,..J;.;~ b ~ ~l...& d.,r~_

fi.. .:J:L' (G 5 ::- 100 Cr l'a). la.. cl \tW-"-U!. y \J, J.....J: ~
~~ ,<:>.v.- M-ve- a-v-- ole k I~ o\..- /,olJ <k

JI~, ~ Jt. .~ Jt~ ,A"rM- ~.

k + c s. A. Atl J tiu ,.J:;. tu,,} ..2a- .t...:lo- J, ,Û-6\..1........,J;

d...9.'CLW>v (hl~~ l~o.:..J. ~ colJ ,k~ ~

~~r \), Pt, e L ~r.l- fJAv ~.~ ck ~(i,l

y--' .Mt M"'" 'c4t'~ ck #,<-<I\.J:e-' ~ t,. .l~ l r~~ -

~a,), ts = Â.~5 l -k ~~ ~",M.,

,c\A-~ ...,t- A.o ~.fu~ f.,aA:""~

~'" ~~ "J,L.....e-~ .r t" Maj.t. c SA, A'u l M

E~ -::. 0'15°1.-: .Jo p.Ilt. ~ r i.e., ;Wf-- B,A6L

~ s:: 10%0



· ,

CI-fA P/ TR [ 3
FL [XiaN SiMP LE,



o
œ

-J

3 ,

·r-1"

:Ll
~
'3 t ~,

"'

.t -r

1 ~
q~

~N

..,
'<' .~ ~ '"-'i '"'" Lâ'-'

~f '?~ .f ~ ~-, -1 ~-s.s
.~ -~•

d r ~
.~

"'11' <.u

1 1 1 J d1

30

-'3L ~~



- ,

..
1.,
'00,....
.-



\i
~ ~

""ln --JI... ~

ci H H

\JI \JI
)J. -.

E
<:;;

" .)l '"
<! ~ ~
à .~ '1" E
'"LJ

0 0

-= --=

1

1 1 ' j i
oJ\

l, 1

-+- 1
1

) 1/.
• ~ ~

0 '1
1 "'j ll~

') ~I,- ::::;1:0
0- ..,..
~

..,
~ .~ - 1

~ 1 1

:l, ;"',.oX·1
.J

• ~ t ~ ~
~

..... ~,

a

~
,,'

1 i}1 •, '

1 :

1

~ j ~ ~Q
i

~
1 "t •

~
1 1

F'
.' 1

lJ~J~

1 :

l:
E

l,

~
~

"-
ct"

,
~II

• ~ 1i 4
1 1 ~ -J- ~ =.S

1

c
o

u



BA. t: . L 80
_._-------------------,-----~:-------------~

Co

z

S <z-c.ti" n nt.! an*,e
RUiSrot":~ uLtim e

av~c.

o.'sf~ 1 o.,)·f~

--. V'- ~~-~r

dla~ro"",l"t1"
d.~ dc.:.fof'.....Qtions

s ~ c.L "n r q.c.h, n 'il "'LJ.::La"'iC!.r"'ll._.::::..::c..:::.:=-----=~~.::..:..~:::.:::...=::.=
R~5ista"~ ulf;im Il

b
Sa.c..tion

· ç"r<u> ~I\lb en- ~e&n.. .
c,= o.'ilsr~.b ... a

. f cr>-<M"':'~ ..e..-. ~lW..

c :::. fb<. x o.%:<..b

T= A5 fi
• bra~ de. I..e.vi e r

T " 6". A = f~,y, A

• 6,,,,,,, do ~vl'ar

2 :: d - Q(.t-

• Ho,,", <-nt r~~i5t-a",t- .vJ.t;",e.

Mo." +A~ f1 (d~ o//-)

7.:: d-o.4""-

. ri o....~"t "'etl.r..' ~"'" Q..~ (It.)

M:::. o.<;Jb1<.(a-o.4 ..) Fk ::: 6'5A(d-o.1x;)=&A(~-O.4>.)
, \j tl



-"
-'"

~I~
~

~

':r~ e
....: ~ ,--

'" ~
0;

'" -J

'"<:>
<;ot '"'" ". 0 ~

1 -~ è
<
4:

~ +.,-:; ~ ~ 4-

1
... -1:: '" c

~

~I'l "
-o \.J;:; " ,-

V -CT -e "•
" .".

~

1
y Cl

, ••
-e- ..J '~,

~ o :~
, i ~

o '-> L

<s:> 0 ~
1 " C C> !

~\~ r\~ § 1 -e-~
-+-' '" ~ s

~ Ip

1 "o " ~ "--- -t
41 -.L> .<1:

<.+-\0 -<' s ~ ~
<I ~. Il

> ~I~Il "1. ~ '~ 1f
"

i\:(! ,; ... 4> J.- o.

~. " .J ! -'''l ~

" '" -i
0 +- ~ ~

c .~

i., ... e

Ci:1~ i
0 Cl ~

~
~ 4

. - "<

~
~

l",:l

~
Il '" \n

~
• ""ex: ~

"
A- C.. c

~ t « ~

~ ~I "u <

• cJ ..
•

\l

-"

-" c?:'"'-
In ~..

~"
"

1 1 ~

_0

~
4-
~

" ~
<1 -"

1~ t -e- '"... 0+

"
'-

1:: ... <:i
"<""

f,., ",,-""

.,; 1 'l '-JI...
,~

o 0
q:

,~
, ~ Q

'~
'"'--' "'-

<t
<l •-

\0
1 ~

~\
~ " ':,) ~(~ j

- ,.. \II
U \ 1

""- .....
'"~. '"

..§ j
i

"
C>

0'> \1 c ":\..è
'0 «'" c.'- ~

\1 '"<:( ~

•
. ·



A~t/ J.,'~ ~ ol-- ,M-et:--

;ceek~.o.v-<L~<M ok ~~

,t <1~".R 1.~ J,... ~~ ""Mt<.'",.j

Î~ ,t l "'"'~ ~r ~ ,utk r-d;ft

.l<. r ~~wo...J; clP.JRb~ olu-'

~~~ J.'~ (r .......~ f~ O,Zr"j

o., fB j O'lvfa . 0,' fe . O,l.r~ ')
) ) 16,

kv ~d1AA..J; X~I> ~ ~ .u:

4V- X 4 ~t?> ~ .,;,,,,,,,e,J:; .k
,

~~(~~.....J:, ; os :, 0.60)' 0.1'
"1

. . .

-~--~-

o
<o

"~

;. - ---.



!..
..,;

~"
E

1
"<

r--
-'i

J""l< '" ~ ~II.... 0

0
<t:

0,
" 4 1-'" ~

" f

-' ~

~
00

1
=<

" '"
Q ~

~

~ "
C>

::L

~
~ . cl\ Ç)

..,

~f~
0
x

~
"

\0

~I~ ~ - ""
... ~

Cl
Il "

.- 0
\II '"'

- ".
...

--00 ,1 ;r: ~
.- &-l , ~

~

C> ~ \0

~
'II

')0
x

-.;- c . <ft
E

-'

...., -i .,;
; Ql~ ,\

;j
~

~
C> - '--

1:"

W
... ~

'", c4 ~
j Ir

--'- ln '"
C

.~ li >-
'0

, 0

<t: ~i
...D c- 'li' ..

~ .~
x

"' '" "
C>

\"

If!
o

,.) ""Ir '" ~ ~
-.;

0 1 " C>
~

~
0- j

+
'l' -e; J

\0 " ~ lc
'-'- "

.. ~

~
'"' " 0\'" r

'\~
0 ~..J.

ct- >0 e- 1 '"
"

"- \1
C>

'c;I < 01.
,1 ..;,

)J. "
cL 1< ci ~

" ~ "
J:" :c \,-

'"..:

<1- " :S
-m --0

• '"
~ ~\\

ci
~

•
"

0 Il

1

~
ci

.:~~

.---..
Il

0

1l\O
..., ".... ".

",'<

~

t,i' ' 0

-li '" '"
'" m

..,
0

-e i

cS ...... '"- 0
!?

, ... Ç)

"
><.

'"
0

C· l( 0

"" D 0
0

~

~ '"-,

0 Il :1

l~"

....
1· ~

rt- "-4-- 1- ')

r-
'" L.

1
0 "

r
»<:::

O\~
0 "

..q: l.-

lJ,
~ ~

0; '"
-" \...

,.., ---'
" ~~~

... <l
~ <T '" •

<V
Co '"

,,", '---' '" 0

à
ci

...

<{ ~
-~ o[ 0

0

." ~
'-'" " 1 "

'" 00 "
'--- '" ~ '"

1 ".

-c
~ ~\ ~ '" " '" \J "'~

o >= ~
><

-1<:1 --- o g ~ "'\" 0 "---- 'e
m 0

V> ~ "
0 '-"'" 0 "" "'"'--"

"

0.:.- 'T -s:: ~ '---' 1 6
Ci ~ "

Cl

ÉI
"

...
'" "

~ 2

~
"" <- 1\ ""'"

~
_" \ C>-

O' ~ 1 "
c-o-- ~ 0 " "...

..
o N "'" ~ 0

,.. 0

-<;; ~ " "
"

Q.
~ ~

Il ~
Il

~

<>,- ...
<>,.

::L:

o.,..!'

36



~
'D ln

'" '&'~
~ 0". ... "«'" '"

~
... ..,
sr: '" ..-c
'" ... ...ç;;
'"

M

'"
~ -sr ...." - .... ,.:......., '" ~ ....s
<) ... ~ ..;>:;,

::t
~«!!!

;11 '" '" ~
...

~ -
~ci "'1Cl

()o "1:
c'? ->

~ oN '"~ <> ". e-.J

cS sr .....' , '" '"tu .., '""" ~ ~« '" ~

'" 0 ~ ..... ': !: '" ...CÛ "" ci -e '"
'"

.,

'" 'il ...
\j, 0 ci cici " ".q:1~ '" " ~'" r

..:€.. -E.-:l:

"
.~

c:i;. '" ~ "l:et'. -:s::::. "X:

.:!l '" '" -.... ,+. 0; .,;
n:- o - ...
<> ... 'f .....

~ '" ""-e ,+.
""'" "" J lnl <5 '" '" '"."

.>1.
~ '"..- E: ~ .,.

~
";"..,

'" .. on '"'"
:;,

Ô ~ ... ...,.,. .,.. :x.... ..,
~ .... ...:t:

~

~II
... '" ... -è
~ - - ...

~ 'JI .,; ... '" ~'" -~

" '" ""

-1
.., n:-cv

j r -s .n ..,- ...on .,.
e-<1 ln ci <P

"'" -e-Il -es 0
~ ><

<>:2 ~'1 ~
r+

":<f' Î~ "? '" <r x-e
'" ln

., «+ '" ' -${ o -e; -e -ev - "" 1"~

-o ln~ J:

~
0 .; r-'" \JI

.l"1~ ~ .,;
~

l~
l'1 - or .'0

cÇ 0
~\.;:'<:l ". '" :c ":I:1:

CL ~ "<f r:
0

':i: \'

.1.



,_---'__ 1

-. i-l
__~I

1

_J

r
i

r
6-

,.
•

1

i
1

1

! -

:
ï··

-1

!,
i

1

l '
1 1

--1 r ï-,--

!

.... -_.;

1
1-,

·i

.,
_.J ...

- 1
,

1

1·"

_1



~~t..~,J-. k,t'Mtt-~ ,buIw r
À.<- ~~ t.~.J dL ~oe. ,,~~ ~

11..... ~ ~~ ,><-<Iv t., #~ Go.-r~ J,..v ~u... 

A:""'( ;.\,A,~ dL~ ..k J....- ru-X""'r ck~

.,(,;. ~ ~~ (t10I'h >Ll1.jrt,\ ....~~

~ 1 ~".. ~ (.<'.ut.,., J,M o.s ~ ~.j~> <; 0.15) Q.."

~ ~r~·~~....J:,~~.d

4~ H''''':; ~ r""'"cW"r J.'c..~ J-I ~"""'" 0·6 fa.

(f~ :..b-o.-t 1- ra...k~ J.,' ..~ j)J.MI- I~&Ja-~

J,'~ ,Pu + C S A ALI \ t1 n ). p"""", AA r~"?'

J.,'~ ~ <i O.6f,g )~+ C.s.A AL~) I1n

~J:I..t...t ,d.' "4.,....J:"" ~ .....,.....,..,.J, k- ~'u- J.'~ 3%

'\"~ .<>M. ~...A: olt~~~ ~~+
f',.A .• L ~o.

1'1



d

t.6mpla5

Exa.mRLa

• • •

.. ...
b

'll~~i'à~ d.:,~~ JI,«t~ ~'-~

t ..... UwMvv.

S,;,t; .I?cv~ ck-~ fl.u.~'

b~ }O """"

d -x '; l """

f~ 0 35 MPq

t1",35011Pa

40

.~~ r1,,~JM.~~rfu~

~rl\~o--1-~..r.k ;>Vw\.u. ""...,.,.;".<>2

eJr r M./t1 e,= o,g; 0.5; ~

• Exe"'f~·3

H<"'" ~~ "I,v(~ t1s,' Hs,I~ = A'3 ':l tw fT'-

(1. Jill>'..Qta...L, "t'1"o,A.D..v'..4i,j ,~ A~{U, î



ri?
1:"

""0-

"~

~\~
<

~ ~

....\r,

no .....
...

"
'" <o

"
..

<:>~

"
~\

l;:

'. """ ..,
-

, '"
'"

""
~

...1::

" ..r ,
"ln ~...

"

": .;
r-»:

"

1
<r <) ... 't

~
~

..,
ri

"- er

D
'< ln < on

.:i
J::

.~ IJ ...
00

'" ..,. 1:
..

ln

l C)

~ '" t- '"
.....

""" + 00 <)
"

r-

'"
Il''':''

~

~
N'" ... 1:: ...

~

t:"
...

'-

<t
1.,

~ 0

,~

r"
..

~

'-0 ~"

:r:
" ci

~

eo
"- " 1\\ d~

~
" " .9.--~ '"
."

... '<

.,., ln ln

~ .
I~

, -~
...

""
c '

..;. ..; .c~ ...
"

~
:c:

~~
::1:Il

~
<$<:> -il ft, Il

\. "
,tl

1,
~ -1. .

C(. ~
~ ."

B :I: 1:
•

~...
"...l ~

È
<:i o
>< ......
ln .....

'>li

'"><
'"

"

": ...
~ 1 -

Il <>'"
-"" ,
-"Il ..... yo

1
'< ~

1

...
ln

'C AI
M- ..-0 ..,

ci

~

~ "" ><

ln

1:. \.,

"-
~'"

,.. È

1
j.>.:"

1
~ ... ",' <

1
.." <

ti r .,
T>

><

Il'

1:: " <l

" ....
c\)

N ~

~

-'
~

'. "

.. ,..
-e

ln

.~
-... h

~

~ ..
~ :r:

"
"

• ..
.. "

t .".

-e .; .;

....... ~

1 + ..,
<:5 .. ...,

'"

ct. r

"'" ~ .....
e <:r '< ...

1:: "" .... ..
.... "'

"'~
ri -'- t- In " ~I

..;

<I

~J " ." '" ol

-~
..,

1

(f)
r ci

~
1

~I'

<:>

.,.
~

<.J
-J' ><

.. ....,
'<

1

'<$ ~ - ....
~

1 '"
'l "

-s

1

,
Il -e-

s ~

1 -
1

-'

~
fi l

_,
,-

'J">

" " 1/

'<j

L ci ~,
,,

~

~ "'-::l r oC

<:t:~



...
'",, ~

vI!
.J
V>

H" ~
on

o 0

6

- ..
«>oV

"

' , ~

"-
, ~

'( "
-

0
-.l

'"

.... ~

;{
..-

" ~ .~
l ~I;;'

.;
o

• '"
II

"" ~

"l

r- oi '"
[~

o
r"'

</. "
,

'7

Y
~

e,.

'-;>
~

"
.",

0 ~

<i

<> <:.\.,;
~

~I "

~

1
0

l'

...

CP

..,. 0 r-- "

'" 0 ~

.,

~ - ":
"

.n ~ r'
1

<L "

-e

..... ~

.., •

'-'

....
-,

'" '"
... ~

~

ci 1\
" '1

'"

<C

e ...
é,

eo ~
•

1 ci '"
I<i

"
~\l

~ "
'1l\"II '"

"

"i "
, <>0

j
...--.

~
•

,.

~ I~
~

.". o
V

ti.
<>

-r ':7
....

U'>
::(

.... '- >.-

.,;

,~ 3
..; .. \J 4l 1

"(

ci

1
.,. -:i

1

l' ~

-

" ~l
---'

0< ;l~
"

Il

~

~ j
-0

. <t

">i

~

C3
--t> .

II

•
t\l.

"0>-
r-

'"
"~

~~, .
~
'-
0 r-
,; .,
, cr

'-.. 0

" <:>

... .. :.i

... l'

I:: '"Ir' - "ci
(\

- ~

'"
0 f~

o
o 0

.. ~ 0

<l

~

"
•

0
~ '"

..
« ~ • '"

,J
~

o I~
•

c

.. ' 0 '"
'" <:> 0

... 0

I..Î
.... 0 0

e- '"
'"

~
C)

0 c
\1

~
" "

e,.

" l' ~ <:>....

~I""

....
''1'

..,

"';
"" -0

.'- M ~- ....

c- \j

<c
c '"

~

"
'""

"
f'- ci or

< l' e
<:>

<L ~ "
0

c,... "



A3

»:

/

/

<>, J:

-I~
1:"

'-'-"'
..,.

';:;I!
Q......

- -

1\

" ~

~

r-

~

•
,

,

-Iv 1\

..".
~

'--'--'-

~

~

~

,

~\ ~
Xl

!o
ln

"
~I":::

~ ~ Îi' "

-;. ,..

E
J:I-;'.

, ,

"
~

'S?

:: o ,

" • •
l;l

ln f

\u

v

~
~

.. '"

~l
~

Q
~

o ft
tr-

., '"-
., '1

-ç

<

".

r
..

~

~

JI
1\ r

"1 ï "

-> " ~

-e-

"
"\

t.o ""
~

Ip f; «(

~

-.n

~l
'c

x

~

Q ...
:r ~ ::;- 11

<)

.... '-'
.. '"

~

r

',1 .... t
~ '"

:à-

r.
Cl . '"

, •

ce '"f .~
C

-e " ~

~ ~

....

~ ~II
"

~
; .; ..

li
... ..,. ll" "

~

;I~ t

i. '" " -
1

Q "li !:I~
~

<:> "
." Jt

,
0-

C>(

Q f "

.., ,

~II
" ~

4:.- -;j
1

~ "
" "

-e; W
.. <,

..J'
1

V'

1 \
-c

.
~

1

-" ". E <, l' "
...., <t.

<1::"

"....
r

'""'......
<t.

'"
<..J

~

cS
<f'<o

-""

1~



'"'" y.
r:!-

a

~
0 Cl

r- l,

e:. -v '" ~-
"" 0

0
'f>

-' " - oiT '"
~.

Q '<i ~ f'
...., '0 n n- ... Cl E

'" '-..-:...,. , 1:'.
<l. ><

"
a

-c ~I':'
\j ln

a: 0 "ri- Q - ,. W"l

c

'" ') ~\~
<:v .,...,,

~
T ~

'0 .., ,
cV

'" ".. Il 't' "\J
'"

~ ... - ... '"
<i

." n

'''' a .. oc Il

cL. " .. -
" '<tl~ c Cl rs..

"
0

~ ",,;:., < 0 v
- " .... j

.~ ""'- ""
\)

'"-'"
Cl ~

Cl
1
a

-r
ir-
a

v '"
11

~
oro

'<t.

,,"
cc



. 1
;'!

~, ~
~;
~ '"""

0 \l1

.,-1 r- '"

.~ ~
-c cil
<>,l e-

~ ""
"

r--

i '"
"

0
lJl '"

0

~
'" e-

:c t»a '"
J "" '<"

() ~.
c:P -i

~

-> 1 "
''''>

1:: '" '" <.D

- "" '" --'l"
",

«
.~

"" '" '"

~1
0 cV -e-

cO -
,
"

~
'"

""t -
r "" .. O"'f

- ... " "''>..., ,,~
.,.~

," :s:: '"
II~

e:( I~
'S:

...
':r:

1

~
f

::.
y.

~ cr'

'"
~ "" <J> fi'>

.~
~ ""

"" ...
." .;>
0;> ""

"'
l

'2
~

~

;,l

'"
r:;:. ~

'" l
...

~
.... 0

...
J"

" '" "..,

1: ~ '" <P '"
'" ~ ,~

x: 0 <>Y
«'

'"
".. ~ ~<r

_v

~ --d

1<l:

1
~

Cl
ln

rl-

./' È
.. li' .,)

~ 0

:~ -:;--
0

.r

u
t<' ..,

~~ ]
~ 4

- ~

<ft
ooE .. <

J1~1
'"

.-, ~,- ~1 ..,1I.

'd '"
,,~ ~

>: v- "
Ci.

'S:
<ft

'S:.

~



1
1 . .1
T 1l ,

1

1__J

i --1
1

i
1

':'j"
. ;-

~ •..

"

f ...

1

L
1

.. (- -~_.

1

JI~'~!
- !IT

1

i
!..

1:.. -"

,

L

i

1

, "liT
, '~~.' ••• ,

~' ,

~-~_.~ ~

'" ,ra

1

1
1
1

1

o
o
o

J

1
1

1,
1

~

, E:

'",,1
, ~.

l',

. "1 ..



,
~

~I~ .\k~~ k ~. cL'a.~

~ - ~ k ~ dM ~ dû-< A<AAt.

.~~ ;1v" 1. -.....t t-W de- ~/t<OI,g)

!:)-n..~ """ '1"""'" ~ ~~ ~ /~ le..

J.u.u< W~ ~ ~~ ~0.1.0.

Powv lis .: zn !.AI"" .,t' r J..,~ J<.. I1DIt1s ~-t...

O'~' <..t' SI t" ~ ~ r ~ ~ (.uA",

~t~ ;4>~ ~<- ~ O~~Ul ",-",-.; ... J..

J.t. '3.1 % . ?""'" 1\ b1nl:= Q. bt l "'" IItt:..J; -ll", ~ '~

J'~. f""".,(...,~ olt- ri01111 >o.6L .Q." ~

c\M JÙ-D/u fi. A. G. L ~ Qr~ ~"" ANt'-

....... A.:~CA- ~~a1- ~ ~O/o

. p""", lis ~ \~') lN ..... ) ,t.'"..c;; J.u:.. J;.~, k ~ 1 ~

~ ~r ~ + C·<;,A. At!, ~~

~~ ~< ,...... ~~~"",J. de.. 5.1'1.. â

~ ~ ~•• : ... " <J-U.' r .t ;,~~ 1.-~

M~ \n S );J MIv\ -L

41



B.ALL 30

( <:1 - Q. -4 x)

( J-c' )

;

b

S<tài On ~_~_.__.:.- _

1

~.

c= 0.'5 t~<i •D.' -x: b
ll'b

) br"" c4~ (d- "Id
i br.... .u~ (d - d' )

r ~etCl " "'rJ-=aA-::.:·-:-r-=."'_'---''---''-- _

A~• •.-.

A,.. • • .--

---,
"

1

! b 1

·f~~
c c; O.~S f~ a ~

,
A/f~To-

T-=. Ad.,
. ~Q.:k ~ F ;,J;~

Oi? f~ Q~ + "~f~ = A, f,
.~Ju~~

J.t., hl .o.~" b + A'Ô~ z: A65

••



v

~
...:;:.
~

..."

~
......... -"'

" --
.f;

, li"
"""IJ -e

'----'
~

è

~
~ ,

<+,

~
-c

-;;,. ~

~
'4

...--.
+ " ~I-o

~
0 r-

, r-;<
00

.~
d- U <>0

~
..

,~
l< '----- ""

-' ~ 0 .,. •• . ~..,.
-2:: .; s

w " ~ " '"
,
I

1
~

, • ,
'"

<[ 'J '-+- "'<l '" r-

J- d. -'-- -c
""

~

eo ~

~~
.. ~

~

~ " ~

+ <lI '"
cl .

~
11 ~ • ... ...., '" I: ..,.

co.. '" :.~~ -----
'l r

~

~ '<t Ci.

~
~

~ :l:: - , L
,

'';

J
1 -c C -c

" 0 '-'

et.
-«: .1- ~

$d '- ~ S -1-
'0 "" E '" "" <:l <I:: . Il

7[
0 ~:z- if> "<, .

'3

"~L

).
l,
;.



R;~~ C. S A· A 'J. 3 H,~ R.à~ B·A t: L go

A~~ "'~ ~

A5 -
Mr,

A'> A H", + AI-r- =~ Cd -"lti ft (d- 0 4 -': /l. )i·/ü

Co"J~ L'~ l '~
~ ~ AI /l'~~~~ li 1 A"
~

600 dl _ 1000E(
1

. A~ ,4/I'eoJe. d' 3 _ loool:y c' 3.' 100 c
.:. """ c z, A' " J,.. - L- au. 'X. 7.-L... ,? • le - 1<>0 - T'itl- - 3 .. 'OOO"r 600 - ft cl - \.1' T\OOOf.L

cl

~k.., okcU.-· """", A', <t-< /.l',~J.. pab .~,kel! '»\,l1LO A',H ~'~~.
A', .... p't'c.o...h f"'" ~ A'"-,, ",'e~ rm.-

') _1000 [1 6ood '
,

d' 1 ').5_10ooE .. 100 c,..
Q1A- CL

-'"7 L-';7
6Do - f r lJV- >'-

1"00 - f<!(,d l-t IOooE'1 d 1.5" 't (000 ~(.

01"" QL~~ ol.,." t.~ ~ra.-J

,"1, :: f (A, ri -A\r~) (<1- <>//,) + A'{; (d- d') 1'1:: 11 il- T A/6~ (d _ c')
r; ; f 6~

, r, ,~""', )- "-Vi, 6, " /' -
Ej (s "

~.

~ .•



l__----'

~ ~~ A';uWv >\.tUM~

r ,U& ft~ J<,~~

f1~ t1 00 r1P4

rl
< ~ .1" t\r~

,-
le

!

On"~~~~"'r k ~

4 aM/>< ei·~~~:

O,H j 0.5) A,OD

l1-xe"'yLa 'i

n."", r·....... ~ l.to<e~4 ewtt Ms: -1B~ 1<(>1 ...



~
l

'" "'i

:;,

~

ci
'"

o ••

o

-
l)'.J

- ....
0' "la

e-

>:"

...

~I
.. '0

V>
" s• ~

-e
~

-e

+

~ ""
...

" "
.. " "

... "

r:-
H V "

~

'"
~ "

e-

a
'" '"

e..-.,-
c;

'" '" d
'ft

~

lJJ

'"
"

"'
><

'"
--0 '"

'"
~

...

--'

l' r-
J' os

<>

~
r- '" "

...

w
l

0 '"
;\1 '"

r--.

, \1
..

i
'" L

0 v>.
~

.a:: i ...;
-r ~ "'lOI?

~

~

0 " "
.;

.o "1
Il r '"

"
.f-

a ~

~ Ir> :1
, . 0' '" "

c)/ ~ " "'
... k 6

'"
<:» ~ ~

o

-i '"'
Cl ~ "

~
Q

4
-c " } ~\\r

Q 00

1

'" "
1.- '"

;,
0:-

+ ~I

~

~

1
.. -

~ -"

x::
,;

, '" '"
4)00 '"

-0

,n
"
~

'"

'"~

" " " "'1 ,; '" '" '"
ci... ~

~ '"
'"

'"
.., 0

x

...; ~ " "
~ 1.".

OP

0 d- o'

c,

..3
-r: X

~ "

l'

~

c....-
oi

-.:.

d
~

~
"

Cl

ci
'"

"

....

<>li
~

•

~I
~

• " ~

~

1~ ,
- ~\"

..J

Cl • f " 1
1:

,)
~ 'g '"

... '"

r+- ~

'0 • 0
"Il o~ ~'----' -

...
-:

l ,

,

~

'"
• '"

~

..
Il

r " '" ~
"'1

0
.. ~"

"
.. Q

1:

-e- l.
.... 'e

" "
>( " ~ ~

"

'"
ln

.~

.. '"
-s-

V> '"
.. '"

'"

.. ~

.. ...,
.. <>

<t:

Cl
6

..,
>(

" "
"

e-

....
X '"

olt ~ ~
ci

<:l

r ~
"

.. <i
"

<le
... t.

~

,\

,J'l '1
~ +

ci " 0 r~~ '% f
"...

~

."...

f f
~

Cl
~

<=J ~
""

'"
..

U <>11
\il

-c u
c ... .,...

"
<>1

cc ] 1 ~ "~o

~ ci '"
.s

•

~
'-0 ~

1,. "
,\ '1

~
'V

"
'"

-~ ~ -~If~ . '-'

~I
c

1(> "'"
'<t:

:::--

00 " l
... ,

..,

Q...
t: ~

.~
<x: 4'.

" - ><
ci

~

,

-cl JI
<: <> '~

~
-e; 'cl

o ...
~

"J:.
V

- .. .5

c::.(

-
«..!.

4:: .-

....;. -'1\

, 0 -<>-

1\
" i. 1 "

\1

3
>-

-~ "
-!i 1

<1:

~

• -:i
~

Cl,--
~

~

j

<t

• •

-

li < Il i
'. j.,
"



!
1..
\ '...
•

5~. ,

{
1\

l

•
'Cl

.. (

~.

'" .,: 'G il'"

J
~

~~

ci
-.. ,
"""'" "

-;0

, ,
" ~

" """
, .;

~

~

,
i

-~

"!

-c "
a

•
~

<> ,

-
~

~

~ ..

'W
c .. j ~I~

.... ..,

~
.~ " .. o ~

<>

~
~ :! v-

c ' +----'.., ""

"-
< x -~

...

"- -1
.... <> ~

'~

l
0

~

... '" •

... c 0 -c ".
c

Ç)
... " "

ci
'"

- "
...:

." '"
"

, ,

-
, -1' i

'V ~

.... t"

~ ": "

-'
'1 '" '"" '" -:=.

,..;:;

;t:

l
~ '"

w

"

'J
'"

-
<t:

"
~

~ l'

1
'"

l " "
è ! ...

«:
'" "

"
<:

0 0
-.j " <i î

i,111
0 0

Ç) 1: 1i-
c Q ~II- - -c

\
~

~

~ Il+ '"
.22

-1'

ci
~ '" '" ci

~
" <-

"
~

.<. ~ :t: ~

'v
l' .

-<il ~
"

- "
l.t-l~

1 1 <C "

ri
cl

~
'l,

s; 3-
<C <,

'l: ~- " "
-' -~I" '-'1." 4:

~
:;,

"1.

x

~

~

<2
,0

Ir'
I:

-j
~...

'"
'"

"
.~

...:
ci ~ ~

i

<il
,1 >:\ t L~

on
:;,

\1 "'"
'"

,.
j

c

..::

ci

'"
~ -~

, <>

.. i
"-

- '"
...

e-
t: ""- l .., ..

o "
....

~
, .- '" t

.., -s, "
... '"

"
:l:

- ...
~

~ <>

~

l " '"
"< "'7 "

"'- "
oi

...

1 1 " -
,'-' '" "- l,

~I'
4- "

...

'"
.1 Q

..
.;>

i ",
0

'"
(

~

ee .~ 1" " ~
..,

"
1

~
. 1

Q "'"'
1.0

«. '"
"

<
, V-

\1 '"

J-
O 0 '" "

\1 '"

<t:
~

1\ :-- 0 0 ~
:.'

~
<o '"

<:::>

t

~I/
" i 'l

..

<J' '"
L.

Il '"
v , ç III 't

<-.i
«. :I: ' , c::ii '" '"

'l

1
~

'" '---' ' " "

~
- .,... "

"'13 ... <>

'::[ Il c...- " ~ ~

i,
1:>

,
~

~ '- '" '"
'"

o -'" s; "

" .~
Q

, . ,,;;;;-

31
'" .Jl 'l\<:li. "'I~

<0:
Il

,cl C "

... ci -e-
-er- .,..

"-

COi ~
.. 1'-.. "

< '"

~ - " ,1

<. <C

~
~

" on

U
o

..
. 'i. - -c,

. :s:::
'\l



'"
.,.,

0 '" '"1
0 '"

-e-

'" Cl '" -c -.;\ l., ~ '"
"'< "

... ...
'"

.,., -e-

E ~

<.
':i

E ;q '" ri- <'i '" "" .....
.3- ~

~

<. Ir' tP '" '"
...

:::J. 6
.., .,.. ... <P ...

«' 0

"" "<1 "'" '" "" ..
..n

-c-

'0
<c

.. " ... ~

1)
\1

00
-s»

,1

'" 0 Q 0 'Z '" ln
0

-' of' '" "'< ..
:E:

N 't Il> '" .:)
-e '<"- -o

W 0 -e- 0 -c-
....

" "'< ,,-.

<{ '" '"
-e

eo -'
-'

."

~I
,JO •

-c ce: ç "

~ '"
<l <! ;'1 ~ <f- I--

5:
..

-s:: ..
,<>
cl..

0
.. CP e- Of' '"
'" " '"

e- 0- Il>....

"" <T' '"
,.,- ... .:r

'" "

.... '" e- -c
, ""

~

,

~

e
~

< ... .;:, zr

'"
'-C 0;> ""- '" ...

'" ... ln
...,.. .:r

... '" '-D

"
-0 CP

Q
.., c+- o

1
-e ..;.,.. '0 ,.,- -r " ... -

:r \0 "" '"
" ""'

~

~
,1 -e-

." 01'...
~<l- I<' 0 Q 0 " '" ri-

~
... ... -J" 01' ."

.... ",.... '0 ~
~

<l: 0 '" <P .. t: -o -c- CP
<:>

~ " le'
-e- '" ....

"' ""
u

~
-' -'

>JO ~ •

1
'1:" of' '0 '" ...

~
- '"

-r 0

a <t <: 1- - ~
.. 1-

::z:. -c 0 -..: -e;

-'"
c:;: <f-

-cl ex'
~

,':.

i ')'1 •

';
•





~~~~,4t..t~~,~~~

~~~ ""~ t"-' Je- J.:ir~ JM.- J.. ~ ci<

~ ~ ,katk dv'~. t'~ 4 ~ "'~

e..-~ ):#t,J,. J, 1<>..WN ....., t-~ d- r<.<J""t ck

~ "l.M. """"'" ~.e<l ~ J "" !"""~ ~

r-" Hs: ur, ü/_ ,t

~ 0, l-f"" J- S- 1 1,

t-" k ~ J.< Hb/n ,~

~J;:.",.. ,tuta1u J-'",~ ~~

~.. ,
. ~ . ".

;, ~ t0 ~.Jto, P"""" dM~ ~~ o.>..t 1

1to~ ~.A~.l \\0 ~~~AJ}~

~ <Uo\.. r t1 a:~ ~ li b llis jl/"tt"" <.ok k .cf

. '._,. 6,h.16,~.'I.,.:fM" o'l1so ~Jlli<N""'1 le. ~,t"
QM< .""'.W<M ...... 'ù ""'"" .~ :' .' â

C. S. A. AU.I
1

........." : "'" j J.<.- A .t '7.. ..t,ut WlN\; o(.;~ t'" "r'" <UA--

~ <k rt~Ir1J:: O.l5" ~ 1., }lL~ J.' o..~ att~

.~ ~.Je". p""" J.. J""~ ~ -: o.1> ~ v.Juw

JuMf-' ô.A.6.L ~ ~.e.~/f~ 1

""'" c ~ 01..:~ u. __" ........al. dt. 4 'lo

•



R.~~ B.A.EL goa.n TSaction
R~~ c. S. A. Al-3.~ M11L~3~._3 , -,-_. L Î

.: .

C7lt-
OC<- 13,

As fy

1

CO" "L -\-; "" 1 aWV ANO'V" """"'"~ ~~ p.-

f n..n-<- dL. T

A 4 ~ Q..~



n ,
1

ci

i
1

~ "';~. 1
,

-e 1 1
'<j

1
_, --J

~~Iv
iliill- ~--"-

l
'1\~

,-" :.ot .:-

0
1

t
1

~

<0
1

~ l '''--'i ,-'",>-::::jlU • ~~ e <".

t ' .
...

~

~",.,.

1 ..«
:"'~,~

4>
~

1

1

~

c:O

-
'Z':., •

~I

'" , 'T

E
1 1

,

~I'

.il

4~ 1 «
..,. .

S ~

:;:

,
~~ ,1

~ c

~ -::--..::--:::-
°

-t:! "
~

0-

"

v

"'_0
C

~- 1

1

cL

..-

~

..0 ~~
LJ ..

+-

~
,

.. '''-..............., .

,êJ !
,~

c(

,;; :'-"
1

1
<i'

-

j i l
t-:

[1].;: .....

--~
~-'::-----T~

1 .:- r

1
1 ~ .... 1

\1 ='1
1 :1 1

\l~r-----u
~

1
::~ :I- 'i

~

i!

~ i-I~ •
~

r-

" ,

~

e 11
~

r
J ?:.:::;:::

~o

,~
,

1
~----:::

~ U-

~

~

- 1

d
~

~

~
et

..

1-

«

~ , ; ,
i

~

d ...

'~ cJ • ~
<.4-

E leoo..C 1 1

-:..,
~

<t

~I
-j l -,J

~

...

'"

~

~: 1

J> :J

~
_... ..

~,

.: -J~
l~

4-
0

d
~

1,.,

u

~"

..
c

%%\1 r
0

<,

0 "

~
0~

...
1 ___

'~

,J>

'""

'-

~i
~

l

-r-

J- 'd

'0 -<:l

~

~

COi

~

ex:
«



R~~eeo (.'::lA. A 'J. 3 "n P-à~ B.A. E.L ~o

~~ J.v,~~"""", :.~ J...,.f.:.u~
c, ... CL,. :. T, .,TL,. CI ~ ct.- " 1 ...Tl..

o.td~ tw 0- x A- F fT ~
A, ft fh.1C ~o ...~., x, +- (:4 -A,) f./tl ~ A fe u,

11= ·h. bo D.t>: (.0\-0.4"') Tt,. lb-"o)ho (d-holt,)

= A, f./t, (d - 0 h.) 1- CA- -A,) f.{rs ( cl- ho/",")

p~a.r:: al 'a.~ ,,; ~J:..v

1
L- -,---__~_~_~____,1_ ~ ~_~_



."
~•

~
.s:

-e-
,

()
-u

,
-0 J

i
1 ~

1

, .~ ~
1

--'1 --"
1

.-
1

-i
1

v
,,) 1 ~

~

vi tJ -;){" - F , <..,-

e
.~

e

""
, --'
,

.~

------
~~

..... ·o-r t"
•

,)0

JO

---' -
,

•
~

to -----
l' f-'

4
"

<l: ~ "
1 1

v ~

~

~ ~ -
, 4- •

1

~ ..."
w

0 -"
.....

'<'
--" -

~
.. 0

--:-

" "
"+- -c -e;

1 1

§
.. « '" -c

'"
0 ~ ---

Ci.. ~ "
u, "

., "
G " "'G>

<.J 1-

J
..; \-=

J

..
~

~

~

C>J'

1
• ,

!
,

~

'1

1 i j
.~

.,I,r 11'~ -p
, 3
1

'-' 1 -i ~

t ~
~

'lJ .. ~ r • ~

1- -
~

.JI ~

~

r ""
t= .- .-

~

'"~

1

.; -.:.,
1 1

'f ,..

""
~

c...-

~
co> ~ .,..

<:J
u,

<1: e...-'" ..,.
«

1
-u ,...... u. U-

V' '" ~ 4: -c..
~

u
ci

l'
,1 " "

et § G u ~ "' ~@ v

~
.

,," ~ ~
""-

.

60

•



. . .

Ano.L'f'<2 cl'~ ~~

.b.'v --r..

A,. 6 .. 30 =) ~Joo""",'

r:." lo~i'a

f1~ ""0 tiPa

o. , ~.I)-

01 ~ A.,·

~a"'-"""nk\. 1.~ 1.<. ~"'- ,4-<~ ~1.'.-.v

~ ~'t"""" ~ ~ ~

,... A'/ l; ï. clu. ............... ""'- ~"- «>-t d.t... """". J..~

~."t,.

r] 5D% 1/ .1

" "

l, " l ~ 10

•



6t

•

J

•......,
c

"-
Q

~

0.. c

DI"
ci 0.. , . -

~ - -t
< ~I~

~ " " cl
. ': ln V'

1-
, ...
~

.... 0

c 'ft
ec

~ 1- '"
~ "

'"
0

'~

.,

.,) "
1 ~ 0

~
<:>

1 J "
....

0
-" "" l~ a ~

ci
il

<J:) ::J
~

~,~

V ~ ~.,. '"
~ .... c ~

~ '"
Q <3 ~ '"

.,
-'

v 1.0
.. '0

-'- «
1,' " " 0

<
,

LU <:> "
, J -v '".. ...

."

« -0 " <T'
-e-

'<r C>

0
C

cf)
...

"
0 -ïi

.,
.. 0 ~

~ "" X;; ~
)'( "

"
0- ~ t-

~ 51
" ~

• --tG
...: -x: c ~I":''" fT' . \l' .; "

-<:::1
c <3
cr<>

"
C:(

" "-

li "\ <P
..

..1 0 ~16

t 0

ln
0 '" ' ,

~ E
1

-: '-
.;

<:> ~

K

~

,-.

Il E
~

C>

1-
'0 0

o

0 "
,

a 0

~

~
.., x C

,; "Q
al <

, 0
~- '"

1

.. ~
" 1

~
... ~
'2 "

1..

1
• '" ... l<

.::. '"
.. '"

ho
.,) .~ '"

,.. -é 0

.,

[
'il

oj

L

0

'l
o

e-

a 1\ - . '"
on ~ < '"'<\ "

-e-

-'

Q

... ::> ... "
l

l ,

... V ";; \,.,

.> <:>

Çj
"

« <i' "
-o v. ... t

u ln
... -

~';
.. LL

.. ~ 0
<> .... '2

«; "
0 6 c f-

~ "

-0
~

,..
~

• ~ "
...

o <...l-

'A <»
~ ~

sr» "
\n 'l

... '" 'l11- +- ~ ...
, .. _ 0

'" ..., :J -< ~ 1 ..; D
.,.. " ..

U --'
~

0
~

... ~ ....

0-

"
t: ,;. ~

.., ...

JI
- .J'.-

- ~ '" '"
~

0

~ "
'" l~et

« s: c - 1\ ... c,

'" e- .~
ci

,. « "
"<l

';k,t Cl ".. ..i~

-<::l "
u, "- ~1

sc
<:r" ~ "'"F "

~I
,1

~ =:l Le " 1

'-' ~
<J. ~

.c:::; .



-.,

>;,,-.

l l~ '!'-1 ~ l, 0~

",
~

~

1 0
~G " E ,~'" L-

~
- L- n .,G

~
,,; -

/0 -c
'< '.::: - ".-r
~ '"

,~

0

'"
~ .:i ro-

J-" <) " '" ~
0 --"

\

}4
,0

~ --"
'" <>,l

""
0

<>< '-'
~ '"li.s " 0~

-f
Il c "-+-

~

1 '1 'if ~ Il~ t-
" <i ..,c,

'- , 0

~~
~" r- x - '"'" 1 '/,

oJ ,
• -

0

't '" ~

E -~ <-,- .... '"'" C 00
C - ..J n ,

V,

<> (" - .;:; , - '" '"
l- ,

v
0 ,

,~
" "" \;' ~ " ---'"

1
1:)

" - '" • 0

o
" ~ '+ 0'-' -;;- "+ x '0

<>
0 -" - cr' X

"- Cl
S "+ -0 , ,-

" q- ..~
.,." ln - x

"
'" ~

6 -' 0
x <t: ..'" \J 1: "4-
L, '\ .,

'rci • .. <> '--"
~ -" "

.,
0

~
li - "" ~ ~ - 4: -0

'3
..

l' li <! 1 «
"

e 0

" ,
<{

'- Ô Q v >( <t: >t~ ~ J-

" ---'-' ' -:t:

r-%

s 1.... i ~
\.,...~ ~

-
<c

r--' 0'---"
~

~" ...
1\

»c

---'" IL~ '" ;,
.,.j 0• o , CC>

~ e c
" '"

..
Cl -", • ..G ...

'-
:J

<

"" 0" '0'" '" ,....
'" <e ='0 '< X <)

---.G

"" '" '" ~ ~ .!:l'" 0
0 ....0 0

"'" ...
0 c r .. v;Il

c
ln ~+ 'l

r> \ ... '"I~
..,. " ~ c-J

C)..
~ <>

,..
'" ~\~ .... V'" .. ,

'-"
- C

" V "V r-,
a a ..

-o:r'" G C 0 0 ,,' x.> ,, c'" ~ " ~
'-' 0

0 :r" l.-v,.
~\ .,... 0-.,

~ • ..-.<'+- -...
'J ~ ~ d>,\

0
-v C

<[ ----v. _u
.... >-

~ Il li> ,
4 <->.-

..;;. ...
'" i ~ "

\1 <
'" \ V. <1

.. .- 0 ... - ec

..
~ -; c

<t '.," ~ <) -J u \ "'--'" 1
--' 0

-<:r+-

"
Il

~
" <r~ '--'/
<i'"....
~Q



'""5'
~~,

":;,0

" :;LU

J

M-~ III

~\I
~

1~

~

"
~ "1rj " ~I..

~r" ,
:rJ..

i '<1 0 11
~

~o

" 0 y., , ~ '" "-e- c '" ~ 0 <Cl <> '< '",
~ ~ il' '"<s:>

~ "
,..

->

~ ,~\~ c 'il"0-' '--- l'-

li
~ ~ \JICT E __ VI'-Ll .... ,

": 'J • ~ 1
~ 1:- 1 - v

'\J 1 '"
<! -

"'1"'1 '< '" -+- -:" '" " '" mc.. r> :l
~ o J

0cD '"
~II

~ l' 1 "'Il
~ <.,=!. --!! .0..- 0

~ 1
c,., ':?

~~ "'"
~ 0

4.,
""

, t.-->
~ \., . " 4 ~<J'> '" .... \1œ

'" " ~

i~,
~ ~ J;,<:)

" '" '" 1
1.-'-'

-~ jCi. cc x
'"'"Q

'" ~?L-j

" ~

" ;:: li-
:>=: ('

1· °1 "'-0

e.,.
tx

n V'0

1•..,
~ J....

." :;,

-1
'<-r ~ .:Il

----- r-e-

~l.o '" t M-
l

'" :2 ~

1
'" ""... ~ CI s. "" E.- ,

:2'",

~ '"
\1 r- \l' '1.

~II~I'
<J)

OC> <fi
M-m

:ccb .--..
'"'"

0 -..:! E.,.
VI Ir> "".. ': "< \II "."«.

~ c s. 0

"'0

l
',

~
'< \

;11
lA....« ~ .J "; r--, ,..,

'" '"~ -c r ..,- .. -if' ... .... -r- 0 r+- + '" '"
....

'-' - cc ~,
'"u

1
..,.

ro- 0

'" ~

L:-
"

t 1.., lo.,
m \II

~ \ ) .J. D
<;J r

., 0::c
" '---'

~

-J "" :c"'" a ,
~ <fi,""' 1 <d :x:-

"
~ ~ ";cl.. d

x:
~

64

•



6,.

<:r
<:>
ln

'"Q

"

D

l' \l

et "r-

'E
f

<> ~

<> '""" .,
... Q

Q
l'

.e:{ ~

". .,....
~ Q

.. <:i
Il '1

et ....

"~

74f----+--+--+---

..,...
o

'"

Ir>
<:>

•

li'

o

•
n-

,,
" ...

<t

.' .
-e, tt

"f '"<;) ..,

Q <l

'" 6
Il 1 1

<1. ....

Cl
eo

ul

1,..

o
c
Ir>

o

" r-:-----I~-__+--+--
~ ~~

Q ~

.3 '"

... '"
" 0

<~

".......

" ~
t~

• •
~..:!

"'';:;., ..
~ .;
~~

ln

ci

..,~
o~
Q ~.. ~

" Qt.f--:;-----::+---+--+----J

~~

~ Il

-d -v

-';\ ....I------1~-+---1---~

•



66

:\
1",,,

~,

'! ~.. ,
'" ," ,--:= ',- ,i ,

i •
g ~

""",.

"•<

" J,.--

~ ]f cl: ci::
~ 'l: ::t:

Q '0>
0> C»

-er-

"
, '

r- >-- _0

~
4- < ,.

1

i' ....... j .;~

•



'.

,
i'!'- .. -._-

1

-!

,. .

,1 ~J,__~~~_._
- 1'-' .,

... _.:1- ..
!

---ï

o
~

, ,. ::::... .... .._- ·---+---··-·-1-~··--~ u,

. . .. . 1

:; 1 1"----:--:--l~- i
, .... 1- . l'

.1,

a
a

"'
ï"

•



Naub ~~. '~I el;~~J....4,~~~

P""" 1t.. ~ak. cJ'- ~'~"" J. z,_ }-U r....... ù<- -1e e-~~

""'" ~ k W KPa <k k 40 tit'a .

p""", ! J~ k J.o li Pa) <1"-~ ol'~ lu ,e.-nvJ.u

~ t.~ JR. ~cL ~n.<:>J- r 1'"",~

,.r"t<AVv ~.k ft'~ ~ f'-J:,;.,.., d... r ~ """Y k ~

J;;: ~. ~2<> I~~ (H e /r1 . Î ,.J; J.... ~aJ"r

.lI a,M-v (f~ A~d ~ Qu,+ CSA A".~ F' %J ~.Qu ~~
~ tU L ) l "'" fl""""'~ ~ ~ k ~~~ d..' a.Wtv

~ ~ 11~,e't~ ~ & d~~....J:o ~

.~ ft''r1'';4'
PM- ./«~~ f = A. l'1 ?., ..k r,uAv t'""""~"'64. k

~ ~ ~~~ ~.t-.JM Mf' Uo.1r

Ju~ ~~~~ l'>.A.é.L to~~

+tWIM ,a.vtC Mo'" UwJ;~....oJ a:- l1 efn.c 0.;05 k 5% 'r
41ceèl~ I~~.ee., c 1.4 Atl·~ r1n. Powt.- t'in)MI ,/0.8'(} Jq, d"-,,,:.

)\.2~(""".,A JC\~">vt /l'-......Ji't""'-,~l .Pt.,~ ~.

Pou {= ~.I;?o .J; t.auJv 'r1.ln~ ~ ~ 0.t5 <.t 0.6
1
~

~ ~IM t""" k ~ 13 AU 80 ,-J; ~~.....J~

,a..,tt. """" .èw..J; ....~.,'; o.is J..- .!.S°;.', ~'~ Holl1~ 70.6

l ~ J.,-.1v., r ~+ c.s. A A"·3 •.wJ~

..t ,u-C ..t'~ ,~"",,Jt ,.a..... -r- ck à~ r t\~/rt,~

e..t'~ Lo-t~ ;; ""'"~ ck.1 ..w~ J.:[[wuu J...'i%

68

'.

•



Pau\., f"Q.·6%...Kt"""'" O.t>~ t1e/rt s G 1 k,~ ~

r A,~ C.~A AtH I1n~~ 4- /ukeUVv{,

"-4"'~ ""'- r tk d:~~ Â JL<'~ t1 b 1115
~k . W:;- ~ ~ _~~ d:. """"-~

~J ~ -1 ~c. ~ ol.:~ dt.. r/O

p"""", 1. Ztt- M. 40 HPa) ,..,.~.~ r
f" l.l'l1o}2R" ~ Mf~ ;-vt~~~~

T .:k l'\c/HS ;;>MD. p""", o·ol' <:;: th/lfs~D.50 1.t.b

MJtoJ:h ~+ B. A.6.L~~ aA>t c ""'" ~UJ.Ak,

~mOJ., ci; He(n.! -: olf J.e 6%

rllUÀ- f:: -t.I>'J.> ~~ ~~ k. ~ I~ c.J:il.e. o.t~-
I1s

,« 0·6.2 ..e.o + fJ.I\.6L 'ilo~~~ ryhl'<.wlhl
"""" t l\..lAv ;..~ ~....a1. 0: ~ -:. 0 zç' c1.t 36' %

I1s

fOW\.,. f= ~.6% ) ~~ fil. AU o~vt o~ M?~

~~ l1ry'nJ~~ o.ts.ok- 0·1, ,a..vtt "",...e.

J.;~~ <:4 4.')% ci. l1 ej tk : D.tS-. s, ~ 70.1> k ~ch
Hs

pvttM"~ ~.

~ --- r )'J,...w., 1.~~ f-'~ a, d,.M, r d..v..

~ J..t.' ~S ~~ o.') U- 0·15 iv,~~

. â ~'* t"'"' cU J,.;~~ ~r~dwt ~ r J.t~

~av-t4 ~ la- }t~' ~,

"



CHAPÎTR E4
C iSA ill E ME NT

10



- - 1

0
<JJ

-'
w
et

cO

</0

'" t
~<:W ~

<ta -s 1

'''' ' - ' ~ i
0( , 1 1

>-

~ 4-1"-+- l'q

l ltf • 1 ]
""...,

1 c-1 ~

1t... ..
r- J~ ~ i l1: ~ ~.. ~.. {l H ~ -4
Of - ;

<{ - j .~ ~ ~d ~

L ~ 1 .L<1: '"
~ ~ ~..

<fi ...

1~
lL'-~ {~1' ..

Ou ...s:
+-

0 . !: l~_~ ~
~

'" -r-

~
:rI

~ 1 -' -' ~~1 ~ J ~""
--'

et ...
"<1' ~ !-

1 1 ~
~ "'" - 1•...

_.". -



>--__1

1

"

l'

13

~
'"
o

~\

"

,~

:1

~

~ ~ 1....
.... '"
~

o 0

'lI

"

'""-'
~

E...
o

~
0-

;û I------'------'~
'" ~ ,...-
::;; ....
<l



l
~ ~~

'"
,1

~

...
-

~

tr t~

"-

HI

,;.

~

~

~

<l

....
~

-.1

~~
l! ~

<l

'Jo

If' J
.. 'ï i~

y

u

• -1 ~

~ >~
~ 'r- .~

VI

"+

-3

<:
~ ~

<te 14 î 1~
-~

1 1

C:J. ~ ~ j
1

"> <1'l - "--> ~cr. )

~
-<> " -

0
~
~



~ 1 J ~ tJ t~
~ 114 {~ 11~

.;S 1:
l='t~ ~ ~1~ .

Q l _] ~ i t '~1 .~~~~{1l'l' ; ~ . ~-'

w
~ 1. ~ ~ .

'0 -
<{

L- <>l lc4 ~ 0:0

eo ~~~. ~ l f' ~ l ~ .

<0 .~ 4 -
\[j ~~

l ~1'" ~ . ~e

~ t ~ ~
~ .~ ~ ~$.~ ~ J_}ci

1 j 4 ~
1 t

t1-
M-

L

'"
'"."
«
er

û'

Cl

'"'"~
'':1
Ci.



15" """

,

Jil '"0J'

w

<L

,,~

c
x:

"
v _";
> !
, V'\

il'
"j.

,
"l

cl'

"

.""

c
Cl

"""y

"'>.

Il

•"i
'>

<t

,..,.,.
:r:



Examp~ W~~ Je f~",~·,k.,

~~~J,\~~ .

16

"-a
_L

t,voi'" ~s'I~Q

f. cil' h<l"PO

.'k- 2a.- #,JA;"., ,oJ....~ ~ ~ ~ J,;,k~

"J" JL..k ~a,u k L\~)~

el ~C-~~ ~ ~ J.eo~ ~ 10

~ ,ufu. ft(.~ rh,~~k~

~~ v., ITO~. lcO~iJ~ 300K"'] dooKNj

450l<t.I

il"v~~ 60% ot.. LI~~

ut- dt ~x~ r"''''''''''~'



cr
cc,
l:

5: ~ '"
.".

":J-
.y

ci .... '"
>< "..
ln <0 "

"'"
')l

ci'!. '" :li..,
~ h r - ~

~
0

---
on o IJ

-» '"
C)

13 '"
rt- -e .J

~ .; "'" i'

1< ""'"

1
1<

" 'U'"
r;-

.,., ci

cr
"""

>. "
0.- r

Cl '"
I:

00
'"

..
"

.,. -e- '"
-e- Tt Ô

..
--' !

4' +
,,- >< 1

-
'"

,..,
.. '"

..
'"

0 '" '"
ILl !:' ci ci

v '.J

-e
"-"--

<,
)( 1

'"
t

- "
~ '" l'

ci 0.-

cO

<:» I:.. 0
'7

.,.

1
~

c -

'" V\
~

J
.- ""

'" '"
-:r

D
'"

e :t:

c;}o
-e "<

"/1-"
,1

l'

,\ P
;tl

' ,
"

c:{ 5- ~
,~

2-
~ ~'"GO

~
<:>

on ":J-
1-

:>
"

-e- .... [j
ci

. 0
er ~

'"
"-

e>-

x ln Z
.. I:

l:

1
":

-

1
.. ::c

ci Il'
\r.

-e
'"

l' ln "
so

+

~

-o
Cl

"'" Li:
o ~

":> !:!: "

1 '" "
~ 1\ ~ 't

è ..,. \ 1 <'>
)( 0

.,. ,\
cr ...

""
.... ~

<>.
~

ol
x

I: '"
6 ù

~
r- - ~

,... x :> ln
ci

r-

..,:. 1(> -.J '" ~

--' ç "
r: "

::s: 3 .~
~

T ... 0 j s ci 1 ~
->

)(

l'"
--'

':)
1(> on

, '{i'

Il
.... ~

'"
z ...; ~

.. \J
". ,...

.. Ll -4
o ~

......

i
4>

:oi.
)( .0

..
<t .. l' '"

, 1<> ci Il'

0 ~

c.,

~ ,... 0
0 1\ ~

-.;- '"

<t
,

1
~ '1<

1\
ln

tl
.... -e- -a

~

1 ~
~

"

"' , --' " "'" ~ 3
l'

J
"

~

c.;
-:r

':» J'

U f.

ù

11
-j;

.e-
;. '-i

" '1 J~ ~
, "'?\

~

,'
'?

<:J

'3
~

~

-'
~

1
'.,;

~

~

ln

'<>
•

~
-SI

lO\<:.

ci.



"

s:
s:

.~

l'
o
o

'"

o

l ,



l
Cl "'f ......

t-~" -r ln

0

cl '}-e>
'"

Cl
'1 ... '0

Cl
00 Q ol ~

0 '" fT"
-1)

-J '" <ll ""
}~W

<{

0 <P .J

~ '"
cD

<!'
'"

.,....
Il -.,.... ~

4
Q '" Cl <;i';1

\J) -.,..
r- -e- '"-e- " -v J ~ -' ~

-0
c::i. r-

8 S
~ i

.l

'"> <l'v ~3

,

1
~

'{
~

tj 0

'" ".,

" '"

1 ~
Q
0 -e-...

.,..

l
-o

tT Id S ~:L t-
0

i
'" \()

'" '" IP

'" -
."

"'"'cC ->
D

-"1 ~
<»

<>: ~ j ~
tp

""
\fi

j 1u 0 <r
"

Ti' cc

Û\

~
-e 0,>

0> J~
c.:

-<:i
/'"

Ci -- <Dt...
:§'~ ~



JO

o
o
".

g
....

8,
4;

,
.~ Jft

~

1

< d-

I

j cl

J
...;j

_"
~

.~ ~

t tG
0-

• d

~

,..
• =?

Y$. ;-, ~ ;$

ô 3"
1

<2> <;)

Il .1

Q
c

"'

J

.c

.c
~

=11
1· ---'
~ ss =-fJ ·1



,

~~.fu ~<>..b<k.v~)~

~<J:.t, ~ ~ ~ c,o.A.,w ;J, d;Ov~ ,Olt.,~

C~k~~).1.>"+ C.e,.A AJ.~.3 Ken

~ 40- 25"/Q J.'t~ J.'G\.~ s-: "'(j~ r cb

~ 4 ~ tU L' fJ t;,o.-l.~ J.e J'UlM-·ce.fJ,j"K ~';;

'06
% r 1.0 rtt.~~r~(1MA(.+ ~.4.6.L10

S'.;1 .... '6 Q.,~~ de1~ 1 .t., + C.s.A A~j'3111~

~ ci- '1% ~ ~~ ~"~dA.l'~

~~~'~ Iwlol'~~~~'



CHAPiTRE 5

COMPREssioN



vi

~
Id
""'-

r-

'"c;
<1

.J:
Ù

~

'ô
0-

'-'
r--

, -
o

()

"~
V'

~

~- 1\
--'

...

J ~

~

-e

.;
--' -

')--

cr
~

<-+-

\J - t-

ti
~

~>S j
- ~

r>...
0

~

,~
\)0 ~ 4

4:

lI\ --'-'

,

'" t
0-

0/>
-<1 \l' S

-e

-'" .r
-,r

,~

;J: '~..-- f~
~

o 'S
:!

~ '"
'7'- t

~
, ..

::t/1 1'" ~I ~, Jù-i
é

~

L-..J,
.)1 0

gj ~ ~

-e-
cc

....
C'- ." l'

\tl ~

83



'11

"'

w

<1.

"
't

li-;

..; .

:: ~ ~

: t L
1 •

iJ"' vi

"Ù ". 0
o

':i Il Il

~ -«r--e-
''Ol

c:f.



}
4 1 ~i - ~

~ ~ 1- "1
~ 11 ~ J.
1 'G 1 1 \$

J 4"} l ~~
;.4 if- ~ ~ f1
I\"t- -~ ~

.s

,

-.L------ -------j



D~tlLr mi oat, 0(\ d~ le._ c\'a'~a.. a.iale

"""".;mal ~ d.• sar~;Ge d'une col."o e

J 5. )

It><e"'pk 10

'i <iJ: ,u....e. fe~ ok ,~ ~~ 1

t)~~ J.,.. ~" "",.,1. ~"".Je tk

~œ jM-'- ~<l. ,~ ~~

:n.:i~...J ~ r~~ k J..~ ,.,\"M

~ o-t)

l>onl"ées

~"( = 4oot1Pa

~b: ..l·5

~r~l'

11.",,- ~t'_ cw(G f= ê O
/ o

~~qmr~l~

Më.... r'0~l';- (1<i«. f -= ,0/0



S'l' - t'l'- -9Sg € : (if< 9S9'~ - - rd tP'H - "7 sd~'1 "7 1'1;1 t. 17t!: :. "'H N\'I t~""'H,g~'5 ,

/..1\grl 's -
S '\ • >d t'H t. '9 ? t.' V· Sd"7

f :. Sdlol·~ v -;:: 'dh /.t
- ~l'O +-s.,'o sse +- t.'o

('1;' i;?g~ :::~~~~g'E - - 'd -c ('l'ri ,,'P' -,..H ~g.,'s
'7 ('1)1 01117 - ,. sd '"'~'v< tE'.!)

(iH >3'7's -7 \."0'.s'~~ s'o"'S.'Y) Sd -
(5'0)( Cl' S'C'''' In) "'dflH H'9 '7 +-

S'C' :. 'd/~ ("ê'
5'0 - 'd 17 /.7

,tE'0 +5110 'v
t; >1 c5 b Ç. :: -

'd1'10/ a 'J'5 '7G51'1 .5'I·~'O] "'1~'O+$(J'V

+ -- gOt:o '7 (SÜ'o + ,S110'~) 'd 1'01 .. 10" = /YW bl' '1' -::. z; Sdocj-: IQ'O S?'t?'O t.. '.9

1'0'" v '1(Sn'1;'O +- v f'J W H '9 .:;. CHF '0 + 50 'V) Sd
-

E.'oot"'lIO'O-,H'OJ5?XH'~t:O:;: 'dS'}'oxi'Y ~\l,n:o. y'v
Boot. '0 - .ss» = :. :>-.ss :o

<1~ ~'Ol ,~
6"J '9J?" '7 [f'V ~J+\."v -g~) ,'} .580J f'J \1 ... 'd 51'0'5'1"'" ,,\ 5-/-'0 le 5~'V

7' li 'r + Q P '(

seo ='dl <!J (.1 S?'O ::. cdl1/·~

'"b~ fl'o -= """~"""" o ov Oi l' :. ~- (oh. 081') =j'Il ~ ODOol :::+'1/ (~ 0/0 11 =,1-"1
[ >~ ~Sl b'o ]

~ 01 ''1'1 "'~•." ) l"? lDJ ~ \' ~ Id\.ll'll ~'b'fi +
f"j ~9 ?o '7 (:> S '1' .... 'J S ç, •y

0.13 13v<t\ SV1~~ CI LL H • '€? '</ '\j'S') S?Î~ ~(}



~ -:r
" - "V- '" ln ')l

" '" '" ~...... 'V <:Y <)l

Q ~ .... ... '"" t10
<P cv '-D

,..,
" 0 ..... """r- r<> '):> ')l

--'

w .s
."<!.

0 <:P '-D
.". li> 'Q '"<Cl " <:r "" '0
"'- N""> ,.r> IV'

'"'"-'<S" <f} '.n 0 ':>

-'" - '" 1[> '"COi. 0- Q ci ~

..
~-

"E
'-,- >< "-

~ " <>-
~ f <S
• ~

:= .. ::l- -' "
~

0 <:> "r-- -..I?'-' '- " ~ Q r- ....

~II
.,.. e 0 r-
1\ ,- L. '" r-

-'- '" "
<:r "'" '"0 0,-.. c -

"'"
<)l

0- ~o " ""r- f ~

'-'<- -"
r- <;l ïl'" .s: c ~:I: >( Ù 0\ 0 c -zr .....

~ "" "" '" li> '"'" " ,.--. "'" l'
-T

'" 0"'
~ '" -' z <J 0,- r<' ...... <:V... <::J ::t. +-

<l: "\l -e- '-' C
C '"<;l ~ V ~ t'"« c 0 <r 0

~ ..... - -T-o c 'J -
U' -l- 0 '" c " '" - t'"

<J ""lI \J
0.- "r- .... "U ::!: .,. c<'

- . :J ~
~ :l

<l' '"
'" -<:) '" '" \)

'" 0 0

'" 0f. -" '" '" <Y '"
.,

-" .J- cc,
<je

~
~ .. -

d -' .0 Cl ~

cl.



--i- --i ' i .: 1 :::::'."'l' ',,,,,:i,,· --"'.
, i , '-1'-_'-_
..LJ LcJ····~i·::.·ihii,

J. ,

1

1

~~

- l~~l ' i

l
l '11 :-l~--!- '1 -:- -1- ----1 -~ -i--r--1

1

~--F:-li.n ~
Iii 1 1 1 _ 1 ~ __ L- -i-, -j i---;?: - 1-: T --11- - i lU 1 : Il!;: ~: ~ E
1

"
~ i' ~' " l' 1 1 1 1;: ~- :__ 1 c

1 ~I 1 1 1 l ' '1 "- - - ,- - 1 1 - 1 1 1 l..:c.. u 1 ~, i i' r, ~! ':c l , ' , ' ", ~ ... .z: 1 :;

, - c.., C;- 1 l "1 1 l , 1 ":'--"'__'_ ~1 1 1 1 1 - _l --!. - --~-~-~-----ï----,- 1(..;: 1 -l,.
" -,-\~ l ' 1- --'-1~I- - l ' : 1 i \ 1 1 1 ~ d 1 1:

1

- 1 --- 1 -1- 1 1 1 l' i 1 1 f ~ <1'" 1 1 _
1 1 1 1 1 _ l, ' ! _.: _'- ' __ 1_ _ _ ">'_~ ,__ __ ,

-1" -- , i--'~i - -_,~ - 1-'- i - ,1; 1 1 1: i i' : 1,:_

1

! - - 1 'le ~ 1 1 . _ ! _!_ J '___ __ __: ,_
- -'-- -- --,--- --,-- , "'1 --- -: -1 t 1 l, 1 l' 'i '1

1 t' 1. . '! 1 1: i 1 1
-,-,,--'i il \ 1'_I_i !-I,...--',---- 1-- 1- - '- ---,- ---~ "" -r -- 1 :--:'-, 1 1 ~ 1 1 ~ 1 l' ,! '
- -: ;- --: -""'f 5 i i -1__..1 9 j , __ 1__ 1 1 ~ 1 .Iicl 1 .1__1 _
- - --- ,--- -;- - ,-- l ' '1- 1 ! : 1 ~ 1 I~' l " 1 1

1 1 l ' ' , l "-, 1 i 1 j' 1 ~ l " 1

,I._L_=~_.L,'~-II-~!---~--:J-II-~--I---,,--,~II-~-I--i~T--+-Ir ',1 ' 1

ri' 1 >2 ~'I l' ,
1-= __c --'- - i, ~JI~_'': i - -[ :-~I1-- 1 - : - ,~; JI J 11 - I--~ --I~ -i =:--1
l ,1 1: __ .: l ,,,- , , -~-'I' _'-'1 g, 1~ l ,

- 1" : '1 ' 1 i ---I,! 1 (" _ ~ _ 1 _l~._ _ ~ _ _ . ~--'- ,-- -'- ---1---:-- '1- -1-' -.-:-----,- - '''--~. ;1- --l' ',i 1: 1& 1 ~
1 1 1 1 ," 1 1 l ' JI, 1 _ _ __

-' '- - -- , '1 l ' 1 1 t: , 1 l~, '~
1 l , 1 1 1l' 'll _< __ ~ __----(----:1'---:-- '-+---1--:'-- /1-:-- 1 I--~- :- \ " :~-i -I-n--:--I--~:~I ~-l'~ 1

' ,- 1- "1'-- '1; 1 ' Il! l , 1 l ,,1. J .1 .., _!~ ,,_
1 • , /1 ~ - - t- . - - -~ l' 1 t.- 1~ 1

- --11- - '1:---l--" -1-- -1- , -/ ,1 1 : l '1 1 1/ 1 . 1 1 :: !~" ,,1~W
' - l '1 l 'J l ' l '1 "11 t 1: ,--1 'l' 1:: l ,1 '---- --------~--'-r---'~'_~

"--i~:-f--:i:--,-_-!----r---v---r-C--:--'---;----I/ 1 II' ; ! l' '~i~I~-1
' 1 l ' 1 l, l, 1 l, _, « o.

i._, i__ -' L__ -- 1--,-' --': l" -, 1 i --- , 1 ~ I+-
1 1 1 1 l' 1 1 1 1 : /1 1 1 1 1 1 1 ~ 1 1 1 0 ~~ 1 ~
1· I,i 1 i /I __L,_I__ 1 ! .1 111 '_:, ~1~ __ I'-rl

-- 1-- --; -', - , "1 1: 1 1 l' 1 l '! 1 l' 1 .1 ':'Z·1 1 1 l,! l ,1 J 1 1 . 1 4.
1 l' 1 1 1 " 1_ ,-..1. !_ L: 1" l, 1 1 _, , _1_] _,~__
l- ,- -ï - '--~'l--'--- -,' '1 ' l ,1 l' '1 1: i, 1 l '1 l ,l 1

1
,"" , -

1 1 1 • l '. 1 ! ~1:

---~ : _,-J_, 1__ : -~,- i :-l'/,'----i --:--'1--. 1

-- -1 /1. i: -/I-;--!-- -'--1--, 1--Y~ -ltr
1. ' 1 : l, 1 ~_I---~_- . l ' I_LI -:_·~ ' -'-I~' ,~ T

t:}t~+ri=:1,1' +ic,i, 1· ilrl-'i'-I~,ll ;E2
:c.':: ''' --=::'''' F :' :"1 '~ 1 lOt 1 c'I 1 t 1 0 l ' 1 'olp r 1 .Ip;,

: 1 .: l '1: g ~ :, 'g ~'I g l ' 1 -1 -t-.

1--- :--, --~- '-~·-I ~-(~I~) sJ-~ r ~"~\--,-~i '~~\,,-- il ~:- i- +\ -~,~_,_i -~r---:--
1 l' l "\, _ _" _,___ __ _. ,, ,_,_

~
' --I' - - :-1--- --I---l, 1,1--- 1· 1 r-:I---' ! ,l, ,1 :; 1 : -I-!,

1.J.:Jl. ' "l' 1 1 1 1 1 ! 1) : li Il' , l ,t i i '1 1 1 ---'------;...,--- ,----- ----;--~'I-----I---" ,-" l "
' -- --,-- ,-- 1 1 . 1 1 • l':

l , 1 : - 1- ' l ' ,[1 ' " l' l' 1 t i 1;'·r--T
' 1 l ' , 1 l ",----"-1 '=_'_

1
- :-: -,- -: -1 -1 1 --- ,- --: l ' "1 1 . i" i, "Ii " -, 1 l "1 _;, '

.1 , -. _ ~: 1 1 1 1 1 1 :

,



'l0

~~ c.:-~!/~·O:~~

.t 01<1-11.. J... ~lL P5 ~ IDDO kN~"./ e.«U'I,.t;.,,:c.J:e.

e ~ )G c"". M- CA.""':""'" 1 1-""-.t"4.ll. d.'~

~ ~ t, ~~"f" .,1... ,<~ ~,o't-~

~ t,. .~ bta1. .J< ~'" ~: o.!S

D<1"'I~n d'un <1 Co\on(\ ~ CourtQ.

( Ar", atur as sY"" ètri "luas î
a~lmF!.!J." ~ ~,,~ """""~ ok.~ dL

~~.....-t QI 0 ~ "'" '* J.,....,t t.. ,;tJ;.;."." .e....t

~ ,1
50 c r-v

;-------r~~-c.~G(",-,. . . :.-
1

1

1
• •• À-

1 (': Glm",

'-------' ,--

O.,
)

'6 -= O'S



'31

o
V\

,\

".L

o

•\"
\1

"'v:l

'0ç,

\"

\1
..:>

~

::\~
2.J

'><

""

'....

1 < 1:
'+- ~

'0

::>t
., l- l

~
1: e ""

li> '"
<-+-

~Il ;:; Il
1\

-
:.J.

~
""--

r-
~ "'

Q 0
0 1i'

" -"

'" *
'. "'I:l

,.....>---

.., 0 •
~.. 0

E •
~

0 "< :r ~
~

<>- ~
'" - s.

CL ".
'1:

E

c c-

ln ln II> .".
II>

.. '" '"
;;; l

"'T ..
""

~
"" ln ~

,;.

... .. ci
0 -u

ln

J:" '--'
~

><

<\l
~ "" " v " " "

'"
ln

~
r+- + - -o ~

~
.... In ~

.;., ~
.. 1

'1 ~
-i

, '" ~ 1 ~I:s ~ \~

.. + x: ci

3 ci r+-
~

-../
-.=

<0:

+ Q x "" ' â ci

-' ~

. ~I '5 J ~
3 -o

s Il,,JJ ....~
e:

ln " "
\1

~
.... - ., W>

«
j >< 4> i~l.li'~

,
~

~I~*
'" ln

..,.
~

"
.. ~

..,
of' -.s

.. ...
cj

0-0 ::.., ~
ci ,; 1\

c,

.. " + "
-' ~

0 " .."
< .u:

x <>i

0- ~
... ~

c.3 er

JI

1\
" Ji

q- >
~

"
~

... e c

~
4 ~\~

<, '"
c d'- ~

o-

.. j 1
J: 0 ""0

'0 -.::' =;j ~
~ ,1

~ <10

~

~ -
<:,f. '" l "

Il
0

::c -r J,- .-

. :s:: ~
0 ,\ .1 1\

• c21
< sr»

« " ~ .l:"")O. ... ,



'" >:
~

,
~

P-

~

~
..J

.~
+' ~ 1\
~

-i -~ J-
~

~
• '" 'i'

-d
.. r- "ù

.., Il
~

~ j
ci

l...

j
0

B.
,~

D

Il >(

-> --l>
u

'l .\
"+ "

<

1 ~I"
0

""il co ~ '"
....,

~

'" ~ -' - \ ~

t
't

.., ~ ..
"

? ~
t: + -..-

" ~

a " ~.::;;

e- 1 ::".
C) Il

- ~

•

~ "
l' " Il .....

~

t~
~

~

~ ~

~
"'

Q

1>- "
e . - • -
0- ~\:

\fi - <

Cl
<.> r:

'n 'f

~ ~ 1 "
ci ~

(JO

.. ~
~

<l:

o

J
... .. " '"
~ 0

" " -e

---' '"~ l'

1\ .; N'

>

~
" -

'" ~
.... gl~ '" """ x

~
:1 ~ ...,- ln .;

.. -

<[ J c '"
C>.- V

0
".. i

"

on
ci

li) 9

·1
" '"

-' l
II -.1\ ..... '" î\ "

'"
u\.r. ~ .,. ..;i

-c

'.0 "

+

~

-. ~
• ~

-e,

J
«

~

, d <1; :r:: • l-..

<0

...c 00

-0

-e> t; '"

1
~ '1 ;;

c:L
~

={ • l'
... <:>

-c
Il ~

,; Il

C) '"-u i- ~ '\ " ~

:.... v

:;>, "
.,
r

"":
,.; Il

~
2-

~
:x ~

!
c
'"

vv

ln ...; \ 1

" f

i- '"
., "

........ Il i. "--
." 0 00

....

J
0 '" ÎI

"
0

,.. ..... - '.,.
"

:I:
ln ci ~

~ ci

'"
>(

Il

""

"*
~

.... '"
d!.. 0
:c- '"

<[ Il + ci s. -
0,- 0 x -r ""

~
~

II' " '" r:
<[ • C) "

'" ci - '"
-' " '"

"'
~

....: '"
Il .""

c.,-
Il l' <:i

u d "
00,. >(

~
• "'\"' '"

~
-- '" '" . '"

.....

o!'l "" "
. a ë ci

1
...,

cJ "" "
"" ....,..---...

~ .'
~

\1

.". ,/
O-~~

.s:

4
l' "\ ~

e2
". r <l.

d
"5:

-'



,

,
'" •,~
~..

~ '"v
'"z '>L ,.,;

"~l c)l
Ir> "1\ .>

'" <-
~

'",
'"-- ~ - ~.. '" •+ '0 \ , <l:

~,II
.J

~

" E • ~ "<- il '",, :z "... x '"0 :! Y

"" «:.-->-- '" "r-
a cc

M '0c
'" -' <.- .. OC> Il -"x 0-

'" '" l'
:J- c,

ln .r
I!' n- T '1\'" Cl "' ::J C>-C "'" '" :<. -"" ~ cr

1i'0 " " "ln " o '" c---r-;<$0
Il " '\î- '" '" " -o+ e '" "

' , ...,\ ""-' - "" -z: <P li-c ... "' .r ')~ X cUl o " .. ," '"'" '? <:> ln - r: l'
v, =- '<, '>.2od: o • .,.

" '" '" c 0 '"
X .JIr> .J '< '" .2- »c '" a ci ..co '" - \J) .;

'" ~ '" " " '" '"'" .,. ,..

~
>< e- '" '" " o" .J '" ln ln n,

~
- , 1'" '< zr~ \.-, .r - ci <> -- 'l' ':': ~-

" "'" -e
~ ,1 " _ .J

cr<i
~ <v "'- <: :r • -" ' 1 "'" ..-' " " 4-IJ" " ~ ::::, '" "-;;--. " "Z +,'" .., <. < ::>: '<l. 'Ii' ~ Il

~ci. s-, :::, .,
11'

::--..0
'Z c

""l

""'"~

",
CI-

" fi 'ii'oz2'
~ c--'~,... "'-- "" cr

I:" Cl 0 c.,
Cl li'

" 1:
.J 0 0- oc'" r

.;, "';
"V

"""i

'"« "• " \, '"....,. ....
""1

0
ID o ><<[ 0 rn '" '"0

<!' " o 0 " 6 ci- '" "1 ....LI

~I -c -e 0 \1.J
c? ...

'"
, " .s:

~ "" "..., .....
'7'- ...

"
4- -<'<'

" ----- ::J-<i
t>3

'J 0.0 ~cc 1:



s >::, ,
r- on

'1 -
..,: .",

~ ~, c
LJ\ 0 CO

~

ci '" <,,>

0
çp

-' '"'" ~ ~
UJ

,
0 ~

'"....
<t '"
ci) ~ ~

C> C>

".,
0."' <:> C>

<:> ~

.3 --;;-- -
" "

<3Q C<: """ 0-::
'tl

ci.

~

~

~<+-
.r- ......,

...
.~ ~-c

~

'"
_'<1

-e Q t <: ~ :.!':
"-

ill
.Y. • ,

f "'"
~

o:P

0 ""0 ""
0..: '"

ln
r-- "- -
T- E -
L 'ol

~
e:: ~ ~ ~0

'" 1 '" '" '"
'"

w Cl- ~ D '"
......

'" ~
::x

.y

'"
c •

<.: <:\ 1
Q

B >-!!-u J '" • ~

<l ~ <V \J) ,
e <) <)

co

of' or> -% "" ......
4çj -4 '1\..J - ~- ~ '"3 J-

o
,.

;}'
0

-rv ~
0

~~ -, ~ ~
~ -'ti --" -

ti'V Cl::: ~. ~I ~ ce l' "
""

c::- a:::
c:i..



,



1') <2. ':>i.?l" cl..
l

'"' t'W

r Q'maturas

l 'c.o\on (\cl alaf"\c.Q.a

'" a <YIf~ ~s- On, ~~ """" r-o\(0••<. dA.~

ok P """..J; t( = ~. '1S "" ut J....vl; .4 )lt.cM.v.-v

,

'Y''''<'~ ,.,.,w,,~: D, u: j O., i
l.. t"t (M. !..J:~ J.'"",,- .(...U........J ""'"

Ùonn t.~~

1
~.

i ~: ~ tlPa

f~ ~ 400 tipa

~b: 1.,



"

"

~I'a
~

"
.....

<1 ci

é ,1

• ~I~

"" l'
..<:

\ 1 0-

~
<>

il

z ~

cL 'L

Ir. '"<'1
-o

M

..,
)1"-

....

"D "
~ cT'
~

'"' -'
~ '"

":

.,
c

.~ "'
'" "" 0

v. ci

"'" "
1 1

-t ln
0 ." '"0 é

~

'"
... '"

><
x ;, cl

'"
II' .. ...

'" o
ci "
'" " ~l~

v,

'" "-' oC

"
L...o-

l'

,1
-<:

-'
.....
4-

cD
\,.,

~ ......
ci

t:

'"

ci "
E
tl

'0
zr ù

cL - t:

J.
(j

<: --'
-<l

~

,]
~

i
cS:

o

<b

t
-o

'"
r--

~

.~
j

..
Il

....
~

"'! ~
~ 'I.e

-

x:

r
1>'

:t .J <:> '"

l '"
.!':

0'1 ] 1
...,

'"
~

." '"
'-'

.. ..,

'"

~
1

"

..
~,

l!l

<t.

... S
-,

~I
'"

.: ~
""

j
""

'S ft
-::'

"

jl
0

"t,1 ~ï~ ~

'"
g ~

if'

'-'
~

->,

"

o '"ln
...

<.J
."

~

".

~

0- C-..

H

~I'

.. "

s .... D~ ~102

><

4, of' ~
~

"'-~ 'r I~ 0
~

Ù

lU :3 ""
"

C

-t
..

~ï,-~

1 rI~ ~
'l

.;;

'tl

~
'"

è
.,. D

CL
-tl

~

c
»:

Il

0

'--l- ~
" '"

..d~

...
~ "

•
h "

,1

w
<J

ILl
.,...

14



...
J 9

CI-

..1;'
J
È~ (3
v- ""CL-

'"
~ ~ cc -

'" ~ "".~
':> ,'- ':>

~0 "" 11
~ --'

~
l'

,l~
~ Cil

ô E
a: t

~
~- ~

~"" dl

~
~ "0

'" !? ~II<1> '< iJ '" ,

~
\1) ~

-c ...
-' t '"

\1) .J

'"
~ ... <!' Î 1- -, 0

'"W - ci -r--'4
~ ~ 0

oo\~z;
<! J: " .~ -' "-

"
-> U l' o;

"" 0

~
.,. ~ .j -co

~ ~
D

~1"'
~ ~

~
-" '"0

0 ... ,.,
'-0 '-+- '><> il.q 1:> '".-

""
..,. .s:

~
4:1~4 ~

.,.
'" <J Jo'1 Cl Q

" " ,,; ~

6 D

~-'"
~ " 0-

'cl <>J w "
-C 'l Il

cc U'
~~

:7 ..L 4 s- -D ' 0 '+-,~ <t.
~

~

'"-ec
ci

" "'fi ',;!
'"<: '2 :<
V> "'-

'" '"'"
~o

~ -
'"M- " -

'" ..
'" + '"<: '" <o

" E

'"
<: ,.... <: 0 ';2

l- <-> '" ~ D i :ir- '" '">: 0 0 " J
" "<l'

" " '" a
~ .J ~ 0 \t)

"'" 'C '" r-e-

i'"
-e- - ci "~

" n-
0'

..., ,
'".... 0 .... '"..

" -- v. .,,- D ---'-<t -' " - '" i s "<:
"'~

.., ~ + '"
..

": x- l' ~
0

<! 0 <:> 6-e x '" ." " "'\ '2
+ ln 0<> r ... -;;;-- ln .. ;,J »cU' <: ~ -o .J0

~ " sr: '" .. -<;l ln ln<: r>- ln 0 ~v- IlU
-T .J " X .:::." -c '" c: .'" ~
..; .. '" ... 0 <P 00-e

""
0 x

'" -

-\
r-

4, 0 '" oP - '" -+-r-;
0 <S

"
0'

"
J 0

~~I -- ::f
\1 \ ';:;

~ -==,~ • .' -s; " '"r:::L «l H .. - f 0UJ Q:! 0 0 cl1o.'l U Il
U"a= -« '-0 ,



(Î
)

.,

Il
~

"'<1"1'"<> "- cV
66

..



11----------------

'"" '"ci
0

D "
<:J>

-' '"N
W "0

<: "
eo

"
~

"'- t3

'"
'--

~ "
~

< "<'

'0
Qi.

100

..



,

,
::1:
;:1

:;1

t-:
1

" ::,1'"

·1
-: i



b'~ k ~aJ:c JM Mu'''''î~/'o /"""~ .2a--~~

.:/JI ~~ OA4oJe ,,~~ ck ~a- ~ rdM,w
cL-~wy du~ ~\M ~ J,.,.-r~~

J,'~) <JVV~~~ lu~ C.")"" Atl) 1'\11 ~J;.

;t~ J.t.o I~ ~'".k, eU ~te ~'t4W a:~
~ r ~ ~Qu, e.x.r.; 80, t)..lVwl le. J.o~

~ ; LI.tNt a: J.U I~ ~ ftwv ~~ cU ~û (%)

~~ 0·:1.> oU O.,)~ + CSA An> tlH ~~

J,I~ 2a. ~" aAu'~ ck ~.<.L~ r kJ

M+ 3.A.G.L 80 )..1~ 1010 ~ olM r~"'?s

,;l' ~i<.t'" .~ ~ 1'/0 J- 4"/0

p"",,- Je,. M(~ fd'" W\.M..~ 1t. ~''l'''''' cl1~ ;.cfo.......,.o..

,~ .G.A.~t. ~r~'~ 1 (JVV /~~ "}W- J.a."....,

.Q.. ~e. ~ 11,,~ f\.A.~.L 80~..,J;- ~

;(.Cvv:J~ "l'",u:e.v d'~ A'S°j" ~~ (;U.W(.~

C.SP-. Po.t1> \îl~ rw- ~ ~.u "wWi.t.<.-.M.AQoo/:A!

).'.u~eJ:e, ck ~6e.- ...t rr l
": ,u.k1'. ;e.'~ olt $.0°1" r

""""" ,~ ~ ~.~ d.t Arvo kiJ .

?aw...l'~ ,'-""'-~ t. ~ J,.,~~

'Jw.cJ J k J.w..t MoA~ ~J; Ji.! ~oJ;, ~'~

~.



J

· .....

CH.AP iTR E6
,

CRITE RE S da. RUINE

( (Iàch12 o.t ffssuratronJ



~,..----'"
.-~ ,



<:>--
~
,~",.-.

~ ;'1""~)
4-

'J>

'" '"+
'"

c
<:>,....; <V

'" ----- .. ,--....,..,
~l-O

~

" ~...."

'"
--<:

."0
0 ...g i:
0 ~

l-z
0

~g
t

------ 1. . I~~

,p
>

> "'" ..,'-'-
-ç

-,: ...~
-'

~ "
w

~

.~ J '>~1'~
,>

"-+-
4-

H -e " +
.s+ <.;!. ~

J.>- '" '0 0>
~ .~

cO

~ 1-4 .. ........
JI H "

~ ., -< ...
3

..> H

~
>-

~
0< .,

LU' ~! .,
8'" ,. , ~ "~

r w
1 '0 I:

~
~

-x, c
~

=1 11 <.:? .. J ~'" ..... "'" '.J

~ ~ ..: lU
l'

" .. ....1 l' .-
~.

'Q
,.

>
.,

'-' 4-

"
"+

~ .-> "H o.'! .,
Ci <>- '-r

"-+-
<-\-

•
0

rr>;
~

~

D ..".

""
...

H N f
-....

~

r-»

'l' oi •
T" .,

~

4-

~4 '"
+

H ,.: :.s--....
~' ,-ç:,

11 <
w~

<il>-

t ~
~ 'II4- '-'

0

rr .---.
e

i:

r-
oS ..

0r--
~

T: î '\.~ ~J: ~

1
{ - -<:/ ..~I ~

'" e..--'"
~

.;..

'i "'0 1
0)) -

il 0"\ ~ "'"
<t " e..-,-

G H.,...

JI 1

"- ., '" • '" cV
" ~ 1 ... t c...-

~

c..> ..
~

0
\-1 o -v •

.:(
:t:

0'" 0.0- ,

"
0

0

" •• '1
'" 1 u \....

Cj) 'd ..3.-:: U-> '".----- ,
'b

Vl
~

" " 0
~

.\ " ,:.

~ " ~
" ù "1:U r-

U) S \' 'b
"-

~ "
~

~ ~ -=" ~'~ o

~ c-s-~ ' , J ..~ <l '-<Cl- <-,--'<:)

Cl:: .



Rà.~ cs . A A~~.:>;, Mn Rà-~~ f).A.E.L 90

1 t\iA..., w.w..lW. O\d.)('rnaLes ~..M:s.. ibl.e..J, ,

o~" rrnQtion, \..,"",ih, \j a bv. i,,,,,.les des tll cMs
ci p...endl'(' d< \.q

Iype dt p;~c" "n con'5ldil'at;et' fLicJ..<

r.,1, plol, qUI ne ,,,pporten~ f\~ch.·'nslo~'onet 'mputoblt L • EIi",..J:"
~ rr»v dt.u..: ~PG5 oU: ne SOt1\- f,.e'~ ci à 1" o;unha'~ e l Iii 0

d,l.le..u", eliml.nt- ",\on s\ruc.~

luroL~uscephblt d 'Iu en- i/soo l tA.k~ . 5",,-dO"" .... dgi pat" un"- flic.ne. .~ "'-

lTop occentuÜ

l'i onckers 'lUI ne 'upporlfn~ F\~che 1(lslonl •• <c ""put"ble L 'if,ooo -+ os c"" t 75 "V
pas aL! "e ,on~ ~.(s d à \a su,ch .r~. L

.Ih

eu co e rz.~éG"lL"~ nO" struc.~
360

""al su~etphblt d'êht en·
<:\0",,,,0ge pO"un< ~ch.
tzop accentuée p"""" ~ :Je~ ,L<hv.l o.Qe• "'"T o.t~ et plan tl\ors qu, ,up po,. l 0 pd"!t de la fltch. iOtol. 'ILl; _1
I(nl-Cl'< SOM (..is d des illd. S, mani~sl. après la f"ahon -lgD
MeniS no., strudurclIJr 'Su,. de.s eW""Qnts: non str1JcturQu.c'.

.e~ ~ J L .2M..
ceptibleJ d'étre. endon'\- la 'iOlO\mt. dc~ di(orMaHot\S .HO
rnos~s par une flèch. Irop d.Her'es l'''pulobl<~d loul'5
GCc.l.ntlJè~ les <.\10'9<S .f la dd","".lion

InSt.n\an~' j",pufoble ô tcure
To·,ts Ou pldncturj quI suppor- S\)r<har9' supple",entai" L

"ntou SOn+r"l~d des ~I~. 2Ao
mllnts non strue.tura.e.tx '("'1
~. Son+ pas suscephb ~s
d'~lr< ...dom_sbs pMuM
n.:ch. ttop a"entoe.



• •

rXaM~I& CaL c-I.-ll cM ~~

Powv .k~ ~ r .s . ~GUW<- <.:

:lli;~~ .20. ~oL, ~nvo.1.,~

~ ,k~~~ ,~ p; 2<>

I~~ 'r~rvk ; 5.1.1</'}/...g
Q
ln

"of

,
_'--L-__-.L_

L ,1
6.:::.z,z (lX.

,



o

l'
C+-

"

'"...
."

6 ...
~ I~

Op "

~ :.l
o ...
D

l'

~I

/1

o
H

1

,, 1

"

...
'0

E
'":r....
V'
-e..
o
c

E

l
'"....
""l'

1\

\1

"..0
H

1Il

t

"...
Q

Q

~

~

'0

li ci
a

-...:

"

l'

"

~I uu.> •..,

~ \~.
Q "o Q

~ V'

"~
"H

•

1
"'<.

l'

1\

ln\:::.,f .,;

•



~o

'l,
4000 ,,~) z: JO i n· t1pa

-,
1. T" x Ir '"

<:. 01.• ..-",-'1·9
_ .11-

4x o.oolf~""I.H.. ,.1
--i_).Hh.,

4fC'-tf!>r
ft:

A" -: 2-I.Z.A'J ::: Z (A',=o)
A,

M et. o.ol-34 x(3)1- _4
ÀD-:_ _ ):10.~XIO""'"

d 5,J~- . 4 "5000~ x .2.l-'\,(IO

Ma = vJ~ e'l-:::
e:

.1~ ~~

Te : l<.r+l~:r (T~ -1er) = 684,('0\ l~;/:lfV'l".3_i,td.l~
-) 4 T -, 4

:: ~.5"A,( '0 \"ft :> d ~ e.t'l-" 10 - :)

- -3 4
le-:- l'} -= ~,~~"'O .....

_4 • -
q.IG,(IO"'" "iF

A
', t5.J,( 10."..,



1

Jl
Q

ï
.......
....
"

~ c.Z

t r-:0
1:"

-l

~ i
~~,w

:S ! ~ ~
<:1. -+

<-
"r r'-

. -
l\~

d:'
r+- ><

<!«> t>d

ci =i " =! "
.,.

=\\~
'0>

~ c.+-
.:3

~
C0+-

=\.--

~
~ j

-e-
~'2

'>(

1
....
'"'(j
"

"'" '" '"
"

" ci
Cl

l ,
D

...
~'"~,-.

~

i
~

~--'r+
~ Sc

~

"" '-'

~ t
:r::

",)

~ t
'" 1 ..

f l<- I<.

....
S ~

<'" <->
'"

.. ...
"" <c

"-

l~
<.D

'" -o

.cr -r-

"-cl
~

r+: -r 1
l' Il

c1

Ir

u
0

if'
cv

" JI 0 C
<r-

'cl

=-1 -c .... -:2.

v
~

o '" ---" --'

~~

-'
i "1

<l 2$ -.:l\~ -' -'

=0-
1- '-----

~
~

~

~ "-+- ~.

~.>i.



,

r

c
o

-1-
cr



]H 1 tll ~1 4 ~

'" l i-J
~ t1 li t· '-

". ~ L...
] Lt J1: o

~
«'

0

3 '" 0

0;> -- 0

«' ~
<>:C- ---

<"1 s ----
«' <.

<t: ~

.,J N

1
~ \JI 0

! 1
" ---..-'

~
3

0

.a:
D

û'
.~ 0 0

." Ji
II>

~ ...- '" .~
"l

U ~

~ 11 ~
~

\JI

~
'lI ~ .'
~ <: N N

, <»
C>t!.

7'



" ..•



CONe t USiON ar DisCUSSION

'Jt~ ok~ I~ ~ 0""'~J~ ~ a.v-.-w>

1a;.,tVJ,~ ~~ ~ o~~~~

~ J.~ o~u. ~~~~ k-~ ~ 1.ML ~ ~Wj tir.
L y'",,",~~~~u ~ L.- tL~· ,'"
~ ,J.M~ 4re.k,.

).;, ~ ~~~ ~~~io_~~~:

P6Wv ~~ ~~~) t" ~:t.J:-, Mck~

4~"".t.-4 ,b AlJl:~ iM~ r k ~ +tJ;
r J'~ ,.,leo ~~ ~ 1. UtC>',v çwa r
,coJiv~ ~~ o. ~5" f~ r 1,.,~ C""""""~ M

0.'1'5" f,~~ r ~ ~ Frc>.-wT~ • lA. *~~" Mk '1MV

'",Cc'~";~ aIR. ~~ ~~~ ~ k ~~ d.b

~ ck ~ ~~~ ,d.,v.. ..w:.,..., '~ "r""' 0.'~

40.J0 ~.'* ~ A.5~ Â6~~

~ ,.1.11' ~ ~~ p.,~dv..J~, P<1lv~ k~

I~~ ~ 2a. ~ .,1.'~~ dt. i' a,tÂ.eA, th1,..-.-l

I~~ olR. pJJ ~~~ 1o..<kwv dt. t+--""
f r ~ +""'" ~ -1 ~ ~ ~w,J, Jo.- p.,ft.'~
~~. fi.- ,,~ ~~ ~ ~L.'u-Wv.- 4tJt

0.'>5
% r ~~ I~'~ -eX dt. ~ooloo ~ ~ "

~ f"",,-~~.

}'\.a;.. fL "".,) ,& 1o..v.1~ '/G
1Mtr J,......~ .d..t NI«.

~."p, ,~o.J k~~L..-. J..'<L~ ~~~



r

!,cfu-o.:.t~~ ) "'" ~ i-~~~~~

J.\~/1o~ ~~~~~J-t..

t--\aM,cJ.a. ~~~L r J.<~ù-._~

.t' ~'.i ck """"'~ .

-1 f l.L}C; 0" sil'" pL<L

k r o\.e. '\IW!-,~J',<l-~ l.k ~~ G?",~~.

Cc. SA ALI.l Ih1-)~ ;<N'V t-W-~ d./",~ k~ 1L-

~4"- <lM ,~ ~ ~ k I~ Mole clt ;uw:~

~ ~ ~~ ....r ~,,-' "L'~o..J-~ '1'-"'- ~ ~,.:ok

~U2 ~~'~rfu,,~~,~

~kQa. ~ J«k~~ k ~.k,~J,

.~~

.1 )0.~ J'a.W-v .J.... Ao o rtPa ~'.....1. ~ Jl--'

~r h,.~ -~~ (P.>A.f.L~o) ~~

J..I~ '\.6'1.:, ~~ p.»-x~~ r
%,~ ~ L?';:,o li? .«- J... ,W/o r k..w:......., de ~<l.#,'

Ce~ ci: 30 nl'o . (V4 i < """""<-<~ P" ?a~ A ~I-< ) .

pllVJl--- .b;u~ ....... T': -f~~' ..........k~)~~
~ ,du.~ J.<- NV-fI. ~<>.M-{A. -.k '4~ r
~ .Q-e1- ~ 1<> rt?o.. le.., ~~O.4.,,;~ .~ t'-'-"'-- F ~

J,.e ,'\-t-Mi-""""u. r t.. ;U~ p~~ 4 ~t ,u.-

~ ~I"~ ;I-Wv~~ ~ JM'Àc.e 4 ,~.

PG\AII..< II--'--"-'-" ~ ~ ~OT1Pa 1" ~oA ~ _~.



.9t.v I~ o\t-~ ok~l~aLw L.- 1L" dl;f~J

,b~ ~I..:~ ~~ 0': 2-5 o ,L"'-~

J}~~ 0\.' a..w"",~ d-.w~~ '~ J,... k

I~"~ ~ ~\\~ ..x t"""f"'ci: '56% r le.. fa.J..k
~, s,;,l ""i"- r k ~ k ~~)ta~

rro..u.(.·~ ~-<-wt- a. ~·Ic JI~~·~);..., ~~
l 1

1

~.~ .tk W(o r ~{~~.

3 . Cor<' rres, ion

~ ,<.1. r ~~ 1,. ti4 .<>. rvt~ }lt.,~,~~_

~ Mw\-~ ~~.-uw ~~ cll~

1(".. ~11. ~~i~~ .wo(o L-~ ~. .Qw~

çr o..~~"j"w,. lM + F~~ a..v>e4~~ 01..'~~

~~t-~ A-~~ cl.'cu..J~1~~

;r.·k·4~~~~.

<1. ~ ol<. ruine.

~ cl.t.u.« ~~ lu/r~ d... k. ~t.......ce: d.w

~'"",- J( ~ ~ taiJ dM -tt<-k,. f <W\.~~ ek

J' .uu:oTe-...o. ~JQ... J.v,~ lM ~~~

~ 0.....~ d-'~ <h~~J:u"... M.J..~

~F ~ ~ol.\~ l~ ~ ~'P'--.-J

)a. ~.",,~~ ~ <'Ü ~A-~"'" ~~

-;t Mt~~ J..,. I~ k ~kL".. lÀ' k.

~ J.M~ "('-' ct 1.. ft.:~. l."~~

,



r1

,

~.-t~~~r~k-~J.M

~ .t o\Lk~~..); J.M~~~ 0..~ J.,.~

(0.40- ~~,~ .t ü'!»_ r ~
~) ,.,t d~ À --.L .....:.......:~ cV~ol'a.~ ~

JI.WrL,-t.... CL1~. lM~f~~.~ ~+

·ri~~ k. r ti oL.J...~.

(1..",..: "l.:v.v., f~ .Mo ~ J< o~ ~''t'''''

t...~ ÀLD 1t:J;. 1-.:Jta ".......:.va.-\ l' "'t'\"'""" cl.. ('~,."...R.

ou. f-~o.....,; ~ ~ d r ~ iL.~~,J., ~



BiBL i OGRAPHI e
(1) ROCrur Lu pi c n . !"~<ni wr. frole..,., <lur s: l'Ecole polyiech.

Il i qu a. cl e Tl·li es. Ilotv., .de. tMAN>; 8~~m.~ l 

B~f"", ~ .II

[,,1 NoRmlZ NatlOnaLIZ du Cono. da. C.'7J.A. (\23~. M11

R~ # ,~ ,lu,~~ 13 •.6..... J.-,..." k

B~~

[31 Co\\ac.hon UTl . Documa.nt lachn;9ue unirid

!?+ te~,k~~~~
k ~ ..el~ 1Jw..eJ.;..,r,.v., .-.. 6;1......~

~ Â ..,d1.Lod.e ..oLv. dJ"~: t:di+iono;

tyro\\<lS - R<l'~La5 f).A.G.L ~o _ ':><lr-\"",6rQ 30

CA) ALAiN CApRA <lt \JiC~OR Davidovic.i

G~~r )}~~k~ I3.HL~o

6ddioVl> E'tro\las

[5] A k Vi 1\1l. cie Go'{a.f-

c.Je«.e k {3 Lt<r.v Il~~ Jal;, 1...~ Dun 0 0

(6] l-\Œ-nrl Tl-lonia.i<-)_ Vafq \1Qc.na.m-'5Qfa; "t !1oKqmmad

i(M-liman. A ........k ckL'~ T~~ .,J....;. 5â+,r,.L,.I.J:

ok,Tr~ P....,U,0. N· 3rt) Ka; l'Bq

en MRMI'NO Mac.~doudJiQn

~ ck BU6h-~ - R+ BA.n cJC.C.B.A G~

6Ji·hol\} f;~fOI\<1'j



•

ANNEXES



+---+------------~I.;

l..
-c



0-
--'
u.I

4:

ai

-
....
r-

r
~

'"...
<C

""
'"\J

C:!:

u, 3..,. 0 ..1 ~ os ~ > 0 ..4 .JI....
....<;~"'-~~r/ ~ "'<e>- W )J. ... '"

13\



,
0

>00 .....
--l \-\

- J " ~ ... DUl "-r- 4-
~ -:r: I:1::

~

<1- .
ci> I..:r'"

......
I:
M

~... ..<!
<l

0
.)

v ... <;l... '1 .. t-' 0 :r: s:-<
~'"lJ

,....,

1
'--

Ir]

c
C>'-

~
+-
(j

~
.......

<>

~

~.

V) 1 ic:
, 0 J" c4 -~-1-

Il L ~
\J

4-

1Hl j J
.-
l:
<;j<>

t
'-

1JT 11'"

1~1~ 11
j~Q1-s::<:
c..,.-",+-::L-:r:



j -'1d

A L~'
• 0 .. 1-"-

t<

1. .i l.J·
b i'ït.

• Q.'~~ oW>}-u..,4~
&"s= C Afx:/o.s6:X:Rfbc

A
_ o.~b~.hG

~ - tc/3's

O·r.l fb"



-- - -- -- 1
1

-- ... - - - !

i ' 1- ------- ,--- ----1
! - 1 1
, 1

i 1
- j- i
.• 1

1__ .. _

__ .l ..

?ln.\h.(.(!""t~-t J.<~tw,,,, ,de. .t,,,.;,,.,,, :"""";...,,h

•.. /~l',h.I"'" "l'6"-,~ ~..ô Q ciu... d e. 400 tl ra e.,.IN et.<--. di

..~-j
1
1
1

i

1

1

_c-"~ I

1

1

1

1

i

1·

.. 1.

3

. --1.--1- -'----- -
, 1

1

1

1

. ...j



Equol area af
relnfarcement ln
Iwa end faces

fc' =20 MPa

r-os

Il

Fig. 3.62 Column 1nteraction Diogrom
L- R--.:.e--.:.c-.:to::.--n-=CJ:-:.u--.:Io:..:.r_Ti e_d_C_o_lu_m_n_s ...J

3-86



-, -

lA ... Id f& IT.
bh Ilx

D,50

D ... p' :::

~
ACIER. DE TYF!f..J.

s: ::: .f. ::: 0 100
h ~ ;.<-

~::: 3<lB M::>a
r,

1 . 1 1 1 1 1 1
- •. ->---.---.-"""""'1-------1--.• ---.-- •. ----,

~~:':L.;:':é_'ir':":.:__':"~~:_'_o_T-:-fo-::~~~.-:.-...
O,&! ~G

,'Il.,aq"" i-IO ~,Gu..:c\.L~fa.t.'\W' J'~~ <W IU~ f:>Aélfo" eJ.l. ~",II!4

ABAQUE D'INTERACTION 3 10 SECTiON RECTANGULAIRE A ARMATURES SYMETRIQUES

0,8

\.0

1.8

1,7

1.6

\,4

\,9

J,'

0,8

0,7

0.8

O. J

0,5

0,\

0,4

0,2

1.1

u.



7

1
' · 1 l ' 1_'-, _'_L_I_I.~

, 1. 1·
····1···· ; 1••••

. .è.. ~.!. .J~
, 1

1. ....... 1.. 0.
t .

!) =0 8

65

[quoi oreo or
-HP. reintorœmen! ln

1 U Iwo side faces

~~~I

4

(MPa)
Mu
Agh

Column 1nteraction Diagram .
Rectangular Tied Columns

Fig. 3.47

3- 71



1,
<"

/
j )

\

. i

,

Î

, 1

(

\

"

!

1

-

1

t
f
t
±
1

t

~ .> 0 N .
N N N

ci

f--+--!--t-+Y/---'/+'\_~/'-V/r:/l:4'V~_VJ'A.// f v7 ,/ j/ ./If' ~ Ils
1 / /vX0/7f:7j/"f Y //7 r: V V A / 7

. Il)·




