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Abaque 11 : donnant avec une probabilité de 0,95 en fonction du coefficient
de variation et de la taille de l'échantillon, la marge d'erreur sur la moyenne.
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Degrés Seuils de signification P
de liberté

-----

n 0,10 0,05 0,02 j),OI 0,001

1 0,988 0,997 0,999 1,000 1,000

2 0,900 0,950 0,980 0,990 0,999

1

3 0,805 0,878 0,934 0,959 0,991

4 0,729 0,811 0,882 0,917 0,974

5 0,559 0,754 0,833 0,874 0,951.
6 0,621 0,707 0,789 0.834 0,925
7 0.582 0,666 0,750 0,798 0,898
8 0.549 0,632 0,716 0,765 0,872
9

1
0,52l 0,602 0,685 0,735 0,847

10 0,497 0,576 0,658 0,708 0,823

11 0,476 0,553 0,634 0,684 0,801
12 0,457 0,532 0,612 0,661 0,780
13 0,44\ 0,514 0,592 0,641 -, 0,760
14 0,426 0,497 0,574 0,623 0,742
15 0,412 0,482 0,558 0,606

\ 0,725

16

1

0,400 0,468 0,543 0.590 0,708
17 0,389 0,456 0,528 0,575 0,693
18

1

0,378 0,444 0,516 0,561 0,679
19 0,359 0,433 0,503 0,549 0,665
20 1 0,360 0,423 0,492 0,537 0,652

25
1

0,323 0,381 0,445 0,487 0,597

30 0,296 0,349 0,409 0,449 0,554
35 0.275 0,325 0,381 0,418 0,519
40 0,257 0,304 0,358 0,393 0,490
45 0,243 0,287 0,338 0,372 0,465
50 0,231 C,273 0,322 0,354 0,443
60 0,211 0,250 0,295 0.325 0,408
70 0,195 0,232 0,274 0,302 0,380
80 0,183 0,217 0,256 0,283 0,357
90 0,173 0,205 0,242 0,267 0,337

100 0,164 0,195 0,230 0,254 0,321

Fig. 48 donnant la probabilité P
pour qu'en l'absence de corrélation entro deux séries,

une certaine valeur de r soit constatée



.,
~ ..At~ ~'\~-.... ..........~ """"t.o.J..~~ ~ ...... , t.lt. cM.

, ,
~ 1"""'''\'''' . tA ~ü.t~ <Ô. '.rJ:,~ c:l..v""""...... ~'U<..Ai~

1

~~... ~ .... -'U~~ , ~~.....:.....-.. ~ ~~o...~) ..».....
1 • ) c:. , • . •
~~ """"""u..:.F; ov-..~ """'\o..,lh............!. d:L ...R. ....;.A.c, ~ Ala1:.-~

~ d.I.A .~:'J.o~~~....,,"'" -\~ ,,_, Qr,'~Qu J...vit,~



..G~~~ N'; WL \ \» ..J1JY.>cu:. N ~ W L l "'~))

.,\ VU-:, .A3 50.00

~- ~'b.oo .-Il; 51. l; 0

') 4~.OO .À~ 5-1. s 0

4 ~t.~o -.J, b 53.00

oS 4-6.00 .J.1- 4 11 . oo

6 t,1.tS --\'b L 3. 00

1- 55. 00 .J,~ L s. 00

'b sa. ~o 9.0 4'3·00

'3 ~?>.L.O .t .\ L. S. ~ a

~o ;:'f,·U, .t..t ~:'.OD

..-\-1 5':>.où .:t.::,

.-\:{; S1.110 -tlj



•
CIl~.. cl.. -II. ·9 ........ ( E. )

:<...... --6---'" dA. u.) 1. -'l..cl.k. .:i.:: '"~ . ~ " "\...

~~~_~ G".-l. ~.U.

~ c.o~~ k vo.ior: o...... ~ ~ ~." \,

:t' c:J., Q - , • • cl.a Jto..,..bCLoQA .-4 ~ d.o-... .............., r 'i

cL.. ?>.\ '\.. ' ~tQ.... ~-..:.~ ~ ~ """,,"CUl.~" cl: 4JUI. ~ "'" L

~ ....-...... ~~~U: c:l.. ~ 5'" cl. 1'- ~_ c.o.kb.. ~oQ ... "L •

J, l a.><..~ cl,a.. pou.t.

Jb~'\__ .ho.. -"~OIIRt..e.tl) ~..t~ ~ c:lca-.o Jù. ..t~

~:

.-t'·lCl~ N ~ wL~"\~l hYl c,~ (\\ og LU L l"k)

..-j )t. ta l l.b.oa

t SI.1,~O li S1.00

j Sl..u.o j ':J~, L 0

4 5~,So ..W 50.\..;0

5 4~'\)O ..H Vt.30

b ljt>.Da

,
.. .. . .-- .

'X..:: 5o.1-~1..



),~..-'....,~o.:... N 0 wL L\,) .V'.o.o.J.. ,,\ 0 WL l1..

~ ,U.GO b ·t iL:LO

t ~. '+. .ta "1 :t&.\)0

:, .t 1. o s "8 .;tE. ho

4 t'6.0D '3 .t t. '/,0

5 2.:J.(,() --ID '.:'6. 'to

,,

fWVo"4~ C'$..: :t1 . ~ 1
,

..Q.~......t'.lj!U- "Cr = O. ~4t

~~~ ~~~ ,,: ~., 0\0

<'rn~0l- cl. .A.XJC.~ E.;: .A. 00 ,..,



:t _ ~~taJ> ~ .lfl1-o.t>k.·~~ (W~)

(") , 1'. .
-<.9-r.>~.~~ .Jto...~~ <Ji.oA~

~~l\A>~ ~~'~~ ~

,
~ • .-\ ~ cla- ~&X.~\.-.o~'l.

'î > 0..... -Il ft- .sv>" ~~,.: .... u.o ~p" " ot.u..k ~ ~-.. d.<AN4)-<AI;) J( 1 0 0 1 ~ .. oJoJ" ~

..1<. ...t.~~-"':' ~~ '.

~?_i>')~ N' w~ ~"c'-.:.. \'.-\ 0 WD
\

...-1 B.te., XI :1_0. G5

.t J..J.. i5 .u. il...LoS

') :u_o ::, (, X» ss.. ~-5

Lt ~·t.-\S -\~ 9. ~. :!; o

5 ~.t. ::'1- --Il) f.! ~ • ~ l)

r 5~:t. '\ lJ -II;, s», 000

:{ .t 5 0 S..-\ "t=l J~o. 6-=1·

'3 ~r).-\\:) -1 ~ .9~. 50

3 ~-,U.5 --1:J _.\ '3. :,3

J,O ;J. :J.:'5

\~"""""'-t.- .:x. =- 1:t. 2..1 .

~-4\u- 0: =- .-\.53

&ot.\t....:-..k. <.da. (\>cvU.~ "': b. ~ "te.

r"n\~ " ~: -'oJUUIAA,A. E. ~ ~. ç, i..-,



0""~ ttA.t.<.o~ cl_..!la.~ ~a.o.ot. ~ ~uU...~

<6..a.o ~~COUt •

1-""= >l0 \.0 ~ "1" ~"N0 \)JI? 'l~

À ;Z :t . ()"\- "=t ~.L':lD

Q, ~5.'U ~ .!!..~.H

~ ~~.bL. :3 Q. ?>.2.~

4 1!. o. ~(, Jo ~o.1.l1

5 ~L&ù .-\~ .U. '?lb

b .2. 5. l, f:,

.. -

- ".

~*~ cb. <\.>0."; ot.......... rJ:: 1. ':} "\..

~,\t. cl.'~ E z: 5\..



'1 ' 1 • ~

oU.o .x..o "gt,.j." du R....~.. ~~~ ~4"·"~i''''eo ala..u.A k

..toiRc'G.UJ ~~:

h:-)~ N° '-I)~ ll,) ~o..:. t'-\ 0 W?('t,,)

-1 n, Cl~ G c. G':\-

~ '3,53 4- 6. '3 '-1

j b.b l.J '6 '/,. ':\- 'j

4- c:l,U .3 1-. ..-\ '6

S ~. L.S )0 ~.,.-\

g.o~

~.~ ~:. -\.oC3l

~~..........t:k~ "'= .... ~.f1 10
fW\4Jt.,Co ~ '..u". ~.... e.:. .À0 '\0



· .
?:1. ...ÂIV\,.cM.u. <tU. ..y1<>.Al..:e..t..b.. (1 Il)

II" ~~.\t.-~.u..:. ....\'5.:'.1



~ c:\.~~~'- c, CL\A.~",- WL 'L L.ù~ "k I? "l,

} .
Il.11>.':1 b),~hJvv,t~" .2.~.~ -1 l.b.i5

9DU.:t '::l o. i ~ zs. o z, ott. -=li-
• :>

(-ïlA.~) t:'.1 t... '3.3Z-2\.'-0--\,x" c,.-:> ..-\5.~..z.

CC\~ d...b .lbI.c.~ n.H ~. ci 7:> JI '3. t ~

•



.. ..
do. ~.1a4 CooO'U'·ll o \-· ;" ,.

~ ta... G. 1 ..A,.ll.~-.~ .

~ .J:>4IC,~ ~~OJ' d.a.u«. k J..--.1.u. """""'".. ~-u.d .. t. i- -+0........ t-...t ...
't t • C ")"

..Q..u. OJ' cit.!!... .tu.f...... J6~ cl."""""'-"""'" tV\A. -,,-..~ ..,_ cl.ll. .Q.~

.. c: • , ,,_'... • •
""""~ .,.. ...~<UULo .a-.. ~--... cl..AAA..L- • ->0 .......... CIO .......~ _

1 ~. )

n..". • .... __.......... _ -\~ """""... .al.' 6&~~ "''''f' Co c.~

~.~ .... ~ .La.. ~\'-':-~ d..lI. e~~t.!

_ ~..u. ))o~ : 0Jt,~ ...~...,.....".,,""... .:.< .. ~ {",...ta.. -tl~~. . .
- <QX.~ daA- --\~'a..~t--...·. Q,Jt.~ .....-.:0"",,\0': .,... ~ ~~c...tr..

•

_ Q "Ct: Go cL.,.. C-<>:ï c:l.oP ~o:.l...v>

< •..bu.--\-" .
.-.------

Jllo..lbtll. ........~;D... ~ cv...sv' """""~
=---------- -----,----=---_.

?



J(ov..o. O\M\ .A,' o.Lvu:l ~~ ..Q.a.o....-"':"" cU. c.~lt .,.; ~o·....h ..

~ J1............. ~.o:", "Ilt .. t.. 't........ .1. -.~..............~

À k~~C

~)~..~ d...... sta.t - ~~t. """''''''''~ _ ~\; .. ~ .. , cl-.

•
~,-,-,-ct~ clt... O. 0 1-

':(0.~~~~~ ~'......t. L. ~~~"

<SU ~-c.:.. b ~......1. ~ ~ o oc/.:'\'"oL •

"';\t ~':'-'Q. """""'~ ...,.x..... ....t.........Ac..A.& cU.~. 5 '3 (~~..e....e.),

C B\\ - _ ~. ~t~ ~ _\ ~~U VJ b + ?; l. lb ~~ ~IJ) - ~ .» r..,_ ~. o 1.1 b VJ ~

c, '" . :, "".,. \" _\.5:).... VoY~ -'- '.\-:t. "'1~ <. .>v::}- vJ+ Si,. '::l-,..J '-" _ .J. -.). " -,

_ .:t •b ~ -\. .À.0 ~

,
~ ..Q.o.. ~""'"\...~~ J1.o". .u.... 9 t.., k ~'.Il4.JL~



PDL.VNDMIAL REGRE?SI[IN OF DEGREE 1

·f.N·I·E!~{:~[:::F)·r 38.j.·?62~~~()6E+·O()

R[~:GRj~~SSION C(J[::r~I::]:C;]:I:~N'r'S

1 -\,3537359E000

0NALYSIS CIF VARIANCE FOR 1 DEGI~EE ['OLYNOMIAL,

..··1..· . ",i:"
'::."_) ..::.Cl ....1

...., ....'

.s: .: , ,.. 1"

~_:5 HC J (\ <:.:) "?
LI· ~.:.:.; '-,) , :.:::, ::? :~:.:~

:LOI+U: C~:.:~O

'il

n,F~::;DUF·~C[ DF \/(:j):{I,

A·r··J·J~IB~.J·f(BI..\E "1"0 !~!:::(~.

])EV):A"l"J:(JN !~R()M Rl:~G,

R[::Gl~ES~3]:[)N (:()Ef:'f:':I:f~IE~N'l'~:~

1 -··2,i~.ll·05j.()2!::-~·OO

E;l.JM (Jf:" SO, Ml:~:AN ~30, r:" VAL~lJ[:

S85,68l.~ 292.8 14. 2,2 1.1.6

,....

fi, r3'::JUi?CE:: OF \/(,[::1,

A·Y··r·RIBU·Y·ABI..,E~ oro RE(3,
DEVIATION FRDM REG

TCT;::',L

l (,~TEl:-~CE F~'r

r~ E: (:.; [~~ 1::: ~:J Sr Ci j\!

.... :L 1 :L O'~)')(:>(':'~~:SC+ 0 ::?
CCiLFF'r C::i. E:i\!'r~3

~:::C)!...lnCE:: C)F' \/(\I?I.
A·T··T·R:I:BlJ·r·ABI.~E 'f'() I~EG,

:OF\/Ir:\TIGl'-·! Fr-:Ur"'-'\ FE·,

D;F

le
?:i.

........ cl., .

~ ·7S'.l~0]2l~'·1·6E··-02

l~ ····;,3:1.3·73·?J.E:····!)3



I
l E; "1' (:":.! j\l :U 1':':'1 F:: :U E:: F·:~ F~ (J F: [11::" :HT I (ci (:.! TE q., ') .; ;.! :.:'.:U(:' -', -.. :. ".-.-': J':>

-

f:::; iJ) J F~ L: E Li F \/ (,\ f::~ J: ,
(:'j "1' T F: l :C-: 1...!·r ! ,:c·; L !~: 'rCJ F: E:: C:i :
DI~VIATlorl l'REM I~ES,

:(1 , F
'1

-! "'}
J. ;"

/ J;. Ci . ::/:L :"? J h ~.:.:.;

299, 1. ()'; "!'7 i:::(:~

·.··.1···.···.. ··.1···'···
'. i t., i.:.: !'< !::. t..

(~·1··1·RIB~.J·T·AB! ..,E 'l"(J P~~G.

[11~V]:Al·:!:(:)N '::'~~OM 1~!:~:f3

rur /:·ii..,

r, 1'".1..; ...

• ~.:.:: J D, '::;:::.:'.,
1 i..1 +() ; 0 :'.:.: ,':

C" \/ (::'jL, I...! C
12. , () :.?::.::'

.(I[C: HEL

:.':':/ . :,:::? i, U:'.:.: ;'1. '.:: 1:::.. Cl .?:
.... -..:' , ni;: .,;: Ci :',:.:: Ci (iL .,'Li ;'!

. : .-:......•....'.!.:

(~1·1·!~]:f:u·r·~~BI.~!::: l'(] !~E::r~

r:!I~VJ:A·r]:{:)N 1::I~OM I~E(3,

r or (',L

'1'
.'..', ,

: 1::
.1. ....1

'.'1

r:' \/ (:';'1 L uL
:L Cl , ~::: '::.: n

REDUCfION OF 3l l M o~, SM

CA!3E: NO y 'JBSERVEf'l
Ci \/ F ;:: i::' i:: :::: \/ l "" U':::
..,. !. '.::' : .:. j""': :T fi

:.'~:; Ü , J /., '::~
...., .

. o::.·.:! [

.:- 1.i. ~:;:~ L~. .':.

c:

1. "? , :L 0 ()
'", . {,!J 0
:.:':: : :1. ? cr
".~' . :L 0 Ci

!+ . LI· nCt

'.::: ... :' ('!o
.. 11 .. :~, Q()

'.:F, . Cl Ü

;::., .'
,;.), ...!

)' . n:,1

1. :1. .. ':.';"?"?
L~ . (:)'.::jE

il:······
, .i '.

":' .. '/:,1.1,,:::,

:L . '.';';: 0 ...



.: "ï

1.\
1 L;

s . oCi Ci

',:,:.' , ~.:~; Ci Cl

",":::: , () Ci o
D, :L 0 0

1".'.: , ::.' Ci ~l

~?J,':::IOC;

:L :.':::: J 1) () ()

,':', , ~.::.; (} Ci

:LO,OüO

! ',:" ':) ,:':~ ()

E: . l.i· 0 ~.::.;

11.1· 1 J,::'" J

- ~-
.[ ...., ...., ..:'
! , .: ..: .. !

:1 , 0 L[ ::.• ':

, Ci ': ::?
lI.;· ','"

'1 ","",
1 ••" ':.1

f '~.::o "?

·.·.il

':::"7.-:".
,'.. ! l '.. :

"', .:::. i~:.'

\.



.
~Ql ...r.t~. \

~~ .h.>u- .ho~~~.......) .. " " o...u... .1.o.QAQ,A,AJ A

~ .R,' """"""'"""'-.... C-

~ c.e>i.~ 1'....... ..Aa. ~. ~~c..

cÀ<l. «.o...."t.d~ J..e. o·l~ ..aX,~.. .IlJC' Co' ••

~e-t~ """,~·<.;,..k

..............Q.a. c..>~' j. .1;.
,

è..'I. ~e.1.~ A... O.J\O
C) tA ') )

"(.,Q. -\""O~~c. Jl.o.~ .. o\.~ oJ... ~ dA. ~ua. 4
"*- ~...:.-. ... _'1-~ ~..;......... .t>.to.~o· cl ..k 4·1 ~

.A.o\.RA. J1.:~ ~ C~ll ..........~~ d..'I. ~'. cl:" <Ô.A..

~~~~~ ......~

':lU ~~ .A ~
_ "J. bu '3.-\.0 r L - --\. \...1'\ ~ JJ) TL + ~ O. 'Vl~.JJ:) l \...

.:;. \..ou. :Hu --U)-~I.\... + ')...,. ~':î'j .A.O_A



POl.YNDM1:AL, REGRESSION Of' DEGREE

:[N'I'E:R(=E:!:~'r 69,f?·j·i'5622E····Ol
j~[:G!~ES~;:j:()N Cl:)[:I:;I::']:(::!:l~:N'rS

1 ··3,·!736()91·~1~~·i·O:!

ANALYSIS OF VARIANCE FOR 1 DEGREE POl.YNOMIAL

=

~:;UUPCE i.:JF \/(,1<1:,
ATTRIBUTABLE TO REG,
DEVIAfION FROM REG,

TUT ()L,

:n,F
:1.

SLIM OF 80. MEAN 80. F VALUE
~.;:j D:3 , ~:; (, 0 ~.::'l n :.'::~ 1 ~.::.; é r 1 l '••: h ( )

ll·56,l!·6() ?2,~32

:i il '10, 0:' 0

REDUCTION DF SUM OF 80, OVER PREVIOUS DEGREE

"",

INIERCEPl 68.0063578E-01
REGRESSION COEFFICIENTS

~;Ol}RC!~ Ol:~ VAI~]:. X:!,f:'
A'I"I'R:[BlJl'AB!~[ 'T'(:) 1~E(3, ~

DEVIATION FROM REG, :1.9
TOTAL :':1.

b 1...1 jvi Cl 1::- ~:) (.~~. t"i [ ('j ]'-) :::; () , F \/ f:":'! L 1...1 F
5~~~~1,61·]·2 29 1.1.,32 :1.2,3~~l9

1 DI.!O, 0;;:0

RE[,UCTION OF SUM OF sa, oVER f'RFVIOIJS DEI3REE

1 illE PCE pr
Rl.i.:i I;>[~:;~:~ 1ON [OEFFICIEi~T::',

.... q. , 2?: 2:1. :~:.~ ~.:.:.; 1. 1::: .l,' 0 :l.

ANALYSIS OF VAI~IANCE FOR 3 11EGREE POLYNOMIAL.

~:;DUl·::CE OF: \/('.1<1:,
ATTRIBIJTABI.E To I~EG,

I)l~:V:!:A'r'I(IN !::"R(]M !~E~:G,

TU"!'':)!...

Li, l" ::>1...1 i'l DI" :3G" (iE:(:;l'j ~:,u, 1::' \.'(,l.,UF
631·1·,~33\ 2:I.j.. 6J. 7,l_1-0:l.
1.;. (1 :.:,:.; . JC :1 2 :'.? , ~.:s :l

:l. Ol.;·[) , ():·.:.~c·

Li· ,". , l ') 7

POLYNOMIAL REGRESSION OF DEGREE li·

:lN'I'E~:RCE:I~l' 5:1.,39924·72E::-OJ.
REGRESSION COEFI"ICIENTS

..... JO. :~:~ :::.:: "/ (, ~.:.:; :). :.::; [ + 0 j

...,1 , 1+ 1. Ü 1+ (~ (. l,:,:] E..}- 0 :?:.



':::;U:..J !:'::C 1::: CF \/('1 PI.
~"f··l·R]:BI,.I'T·ABj~l: '{'Cl Rf~:(3.

DEVIATION FRU:! REG.

::::: LI ("1 ()F b (-:.~ !··i 1::. (.:!!....~ ::3 () ,
'/ !.j.~:: , 2 L!. <:"! :L ; ': ~::; '.:,

\i ,::.1...1..1 !.::
J n , ~::; (? 1.\

...., ...!,.,
.Ô,'; r ',:

"', ,c .'
.::.',:).1.

.?:.:.:::1.

i ')'\

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

"."'y,",
J {'.:)'?"

,"} .. ~, ":.'
::•• 1 (

, ;::::(':.(:

:1 ..".

... { .:

:".' .: '

"",."" ..

., ... i::"':·'
.1, ,'::) ...t •.. :'

..:! c- ,
l , '/ .:.' '.:)

....····.'·1
, ) .i.

-',',. e-,
. i '-:'{.:"

J r'r .
:' ..! .. .1. .:';

! :..'. He
1 LI ,,! .'

"\':' . ') 0 :L
1:'':': . :1. ,::':, (;

J {:' , ~·s ~:.:.; '?
:L;::;; , Ci 0 ::.::'
:'? CI , i?·.·:;·:::;

..., ., 0 r'

i.!. , 1+ UiJ

( , (:. i..i u
::S, :\. ",:,:' 0 ,/

U, () fi 0

J.Ll· . ': Ci 0
.::., , ::. i::: Ci

".::'.":"': t;·D Ci u

';'/,100 '

11.j· , 0 () ()
q "?Oü r

l :,:.:j , :.? 0 U
::?l,ôOO
'L :."::; , 000

<::. , ~::.; Ci Cl
!.o: ri ü Ci

;::j

I.i.

\ "',1.,.:.

L i
L()

REI)l,JC'l'ION or Sl.fM or:' ~~0, "JVE~R PR[VIJll~; Ij~~~31~EC ·\.0·?ij.~)·:
'-t' Cf:':', UC :---,,~ () .......! "Li, ~~::~ 1::: h\/ Eri ..( \: ~::; 'f I h i:\ .j" :::: 1. ' ;::: i::: ~:; TUi..J j:\ L, '::::1 'U , F~: ~~: '3.. :u



:

-..

1

~ - ~IlROV~ ~~ .R..~ <.:-BR -d JL'~....... ci.~ c.o~""",,-u..

~ ~'wi., ..x.d.e..t...:..I'» ~ ulla. ~~'.Co' \JI. J>~ cl.o-.~ d...o.....o
~ Î

..l(.. \:.~c..........-\ cl..<.. ..ll..' ~<l. c..
~ c.o.2...........t..~ .L.. JJ:.o.t. _.Q.,.~ """"''''''''~ ..........., .....,~~.

~ ee..:>'O<.d.",t.:,,- ci.e. O. ':\ -i .....t~~ ..........,.. .1....c.o:>1 t,'CA ••• t,

«Mo c.e>u.~~ d..c..o O. ~ 0 .
~~~~--..e. Jt...~ oA"1"ot .....t. d<t. ~~ ~

~~....~... ----.c.~ ~l.ol2.......a. Ai""""d.o.J<..eL ch. u,.t

~ .Jl.,'~. ",t.";"'. d...vv c.~Il ...........{~ ..Le. .z.' ;•. d.~ cla..

......~ \:..c..-.u.. -t"""- ~ " • Q<1.L'>"VV

~ u "'~" u~(bR::. _I.,.oo&..>vo 1<.- .... ..\":\.0'3510 le. '" :t.=l-01 . ..\0 I.e.

~ .-lb. ~"\-\ --U)~ Tc.. _ li. ~lI.o\ -AN ~

~ 1 1
'ÙO~~ cÂa. JL .Jl...aU-~ .J.,..... ~'\~""'(..

~ ~ .i. ... ...k..,..1Reo..u.- ~ ..)(;..; • .L .. ~ ~ ~:,. o..v-c..



','3':.:" . Lii""

",":':: 0 1: . ~:.:.; L!.'

l..( l+ :"j

~
~. 1

fO
~

~
~

~
~.

n
0'
~
1

t-l
('

. "-.• '? ," .

.!

.,

.1.

I j\.! TE: F-:~ C: i:: 1'- 1 ••:) , n:'.:.:: ~:' ::: -;":.' ....:. :1 ;:::..:.. Cl :!
REGRE~~ION [')EFFIcrEN "

E; Ci' r...1l~l C: E: {J F:" \/ ('j k r .
A·{··T·RIB\.ll·(~B\ ..,l: "{'U \:~E~:f~

~::; ou F: C', Fi.:'}F \/ (:.! h: T.
~"!i·Yi~:[0t.J·rAB1.~E 'y"" 1:)1'"

I:lj::I!:i:A'I']:(:}~~ I:~j~()i"j I~J:::(~ 1 '.::'
.:.: i

1i.L[ 0 .
J :::~ l.i· Cl , . i .: Ci

c-'. .•••
", '.::~ :

."'. "!

l [Ir:::: ;.' CI:: F' T

"7.

:i. ~.!, , ~.:.:.;"/ i,j. ,<, (; ::: Cf F .'.... ,.
.... Lj. , .-S :.~:. ::;"> ~:,:.~ (? i::: .-', !:'. Ci :::.>



35

~::; fJ UJ? C:E ur \;' ('II:~::r ;
(l'f '1' Fi r r:I.) T (Ci DI.. F:' Ci F'.r·Ci,
DEVIATION FROM REG,

ror (1 L,

.:: \i ,:":, :..,1...1 C
:1 i.! , J ",:-' :1

.,

.1.

F~ E:: C; F: L: :::~ '::: l 1...1 N C: C~: CFI:: :;: c.: :L \: ·.i·r ;:'.
i H .iF '.:: :,; :1..; E:' il il::;

. '.. ',:.'

+:::.1 ,.-

..··,r.:.:,.::.

LI. "1 ""....

l ',.1. :~

..:r,,-. .;,",
..' .... " ...

...., ·s:!.

· Ci (,:i.

· ',:':1. .':
,1+1+0:";'::

, :1. Ci :;;::

, LL':,

· ~:.' r" .::'

....... !::
::.~:: ...'

L t: ...'... !

.' ....,:ï
: _. :.. '..'
, .) 'i è'

:.: . l'.'.'.::I.
! ,L) l! 'li

:L , D"'? 1+
:.':\ , Ü Cl ':)

:i. , C:?I.I·

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

;'), '.1. .:

:!.:;. '>:,1
'l'.: , !I·I.I''';­
"1., ')1.1·7

.I.:? ,l::': ,',

:1. q, , .:. !.:.l.:.

.1. ~".'.; . Ci UCr
"::;' . 1::"1

. ~ ..: ..: :

F:'; , :i. 1::.:- 1)

.} , ".L DCi

1.[.• Li· IJ ()

6 .F 0U
e . CI u1]

') . '.\. iJ CJ

!,ü.UUO

·····1 , (:'.: ~:.! ;)

~. ,'~: , :::l 1::; \:1

,::':, : :.:~j Cl 0

.'.~

,.,.,

.) ....

J, b

.] !,
.l. "l'

.! {

10
1. :L

.... ::.:.~ , ..;: U1 :'::: ': ,. !:~.::;.. U1.1

:1. '/ ' Cl') ".; 1.: ':i:O? 1': .;. Ü :.:":

1·, i 1 t ' .:' UU :3 ,:' .;.. Ci .?;

RED~.!C(·:[G~I or' Sl.JM or:' i:~0.

~:~A~;E~ NC) y OB~3Ei~V!:~\:;

'.:\'?;. , I.\-;,:t 0
:J."'?,:LÜÜ

f~Y·-I·R:i:Bl.j·r·0Bl,.,!~: ·~·C} i~[::G,

f:I!~:\':l:AI':):(:)N 1:~R{:}t1 l~:.l!,

fDT,',1...

C .IL



1

.J1.:J~~ ...Rat· ......... ~ ~~ ~o.J\.,. ~~ ........"l.ofll..t..)-\o--h.. ,
~""'-~ 0 ~ ","""';'...Llt.. ~. ~9 • J -...h.. .....i. Jl..e. e. ~ R

o ,

....t ~ <:'>~ .......... d9~9.. J."""'-tM """o~ u:> 1 "toc. ~ !.L •

,.." ) 1

"'" o.AI><.lt.~ ............ ~~"C" .,. ....... d.e.~~ CY\-"""'-'

~'" ........... c.....-.-...~ d.a. c.o~oJ.M,""".L.. O. '&-i
1

(~~ """ .. D\'°>eQ.o.) 4 ~~ o.b~ ~-..d. ........cl.

~ 4·4 ...li...o.. ~~ ~0....0.4:

C ~ R ::: _J.:t . --\ ')Y, l Co _ ~ 0 'j l;. b 0 ~ T L -+ .-\ 09. S 5+ u.r

_ ~';)oll. -\ tt.

~~ cl.o.Jt'~~ d..v...~~.....~~ '\"""'-
) ., c: •

4 ~~ JUNA ....~~ 0.. ~o... ~~e.. ~O..-J.t. .

\ 0



~::; I.)j·...1 UF' "', :~!t.i(i .~ E::r:; r:~ i : Ii 1...1 C: E:::U Ii·.} T H:!: r: ~::;'r 1::: P
j:)RC)P()R'I'J:C)N (:lF:' VA1~:I:At!C~!~ (:)1; y ~~E:I:II.JC'~I:1

!::. l::'(:~R 'r'I'1:[~:i VA!~:[~\BI .. I::· i~·l.i::· :::':1.1 20~

1::: ..·..1;
, .... ' 1"'",

C:t.j~l.J\..,Al·IVI:~ ~;LJM ~JF ~~0l,JAI~]~:~~ l~!:::I:!l.JC~I:~rl
c:: i..J j.....; i.J 1.., l~'~ '1' :1: \/ E: Fi F"~ D1) 'J F: rJ c~ 1\.; i:·~ 1::: :Ci 1..': ;:: . l ,

".'1:"""
.- ,.",,;

I.f.....• ,', .

tf>o
f...>

,.,': ........ .' ".::

".,,, 1-""
• !. <::,.)

, C!, l :\.

.''~

:L '1. • ",; li· Ci

l,Il CCPT

b \.J i;·...[ :Jr ::.::.; '\~ i..J tl F::. L ::.3 F~ F·.: :U U:'.:~ E:". Li .. ! r Hl ~3 3 TC: P
f)ROr)O!~'l'ION (Ji::' V(lPJ:{,r)t,:C Oi= \( R!,Dl.!C1:::('
r" [:'Cll~ ·l\··!IS V(\I~IABi..,E /i', !:.. :::::1. j,~"

~il.)I ... ·l·]:f)l.,E (::ORR~::r.~A·I'J:~JN C()E~~~F::[t::IE~I'l'
.:....:T :':':~ (1 Ti (\ F:~ ri E:: F·~ F. C!. P Ui,: [: '3'f l \'cl (.\ T r::

C~.JM(_Jl",(,'l·]:Vl~ Sl.!M Of: S0l,lf\RlS Rl~:D~.I(~EII
(:~l.IML;\~A·1'IVf:: f)POf)ORl'J:ON R[[!lJ(~E~Il

1 \ l ,

~.i .

F:. r:.: Ci , [: ('.):::: :::'f'U . 1 : F: F: C."! 1::' c.: C.! i::·. F
~? 1. ' I.j J 0 "/.... .":, l'i . '~::: 1.::! (~ J. 1.1·

j.5:·7(~2i(J ~:1.50(~~

li! ' i:, l :.:: .i. 1.

':.:' C:\ l', P1,J T1.:: IJ "j'
'1 , Ü ~::~I J Ut

··l?':.: '"

jJ f::: 'f (:: i:::' C\ [:.. F' H
• l',. (. '? ',·:3 r

:~~~; :L 31.1· ~,::~ ,
ri
f'

·,"'1"
'::! t c. f'

Sl,,]t~ QI:' ARE~~ \~[.I:ll.)CC:~1 ,\.t~ Y·;·4J:? ~3'~'cr
f~i~OPOI~l'ION Of v~~I~IA~!C: or: '1' REDl.J[I~~D
F' F' :::i F: T )"!J ::::; \! (:'j j"-.!. J. (.-) r r. 1:'. ;:'U, i .. J i J c~

....\

::':.' lF'::

:L Cl ') , J.::..:"j,.;: nl.)

?'.:'.: 1) u. ''':''l'j

:L ',:' :\3 U? :"
1::': Ci ;:::. ('1 n'il

c: :) ('; : 1.. : Ti:ur

. :;:- (,:::",1·1,:::',
;"", r' .... r,:' 1"".....!.::, ... ,'.:::'

, , '.: ,i~ , :

::·.:i.,l.j,{'::,D:!.{,
:"::. Ci , 1.1'"/ :~:.: ü ',:~,

') ....' '!.:J 1..1

,.
. '.!. :!. .. :~'



•

1.;.

"'\

10
.1. J.

1::,"

1 t.:
.1•••• .'

(.(·~oc

:?: , :L ') 0
...) . :L () 0

Li· . Ll· U0

:;;;: , () 0ü
~:.;.; , '.:,:.; 00

;:', ";.: n CI

l'.,::·~.. i:} U
::? 1 , ':. Ci::l', ') '.i Ci

io ·DO

.-' l :L
. .! t::,:, 1"

.1.:.,'("
.• " .:.:) I.~. !.j.

".:' . fi'"

" '''','',
.:' . ;.!" i '}

",:; i

" !: :
"".

L\. Ct "i'
'1 -..::: ,::

·1 r , :"
..1. "'I-C'

••• .' ..:•• 1

: l.t.Li·l.j.

,·'..f' ..

....., ...,
,C ...: l

.".:; !

(", ...,
':.' 1

t-.
'.

"'," ..

. J. !J (1

:~:: . Ci ,+ ("::.

•



••
.

Au:t:e.~ ci~ "&e.QX,\lh.o~ ( ~Ro~"~'~ ~~e- )

';;L...,~~ «>-AN ~-... t. ..,u. .L ~o.c.e G

~ ....,.1........Jlo.~ ~~ Aoto1..-~ ... """'UA ~c..u.1:. ............. c...:rè.\f...:....k
,

4«.~~ cle- 0, 'b0 -t.k..............~~ .st.. «.<>~~ cL..

1 •
~ .do.... o.o v ,

~ ~~ ~ c,.'.........t. .Q.a..~~~lI. cU. ~~ b ~ lc .. A,,:k

..ll... ........;........... .1"", ..x...f~ .e. ·t.· ~ C. ~ R .d ~, ~"'c.. ...............~

~~ .Al_cl.....c.cl.. A.e. 5. ~ S. :t... .J< A RCO~ Jv<.o~ 1l>'.Al V', ~

-s b _li '" --' 4
C BR = _?>. 5':l-l.Jo L0 ~ ':>L':l5t. '\a \.AY _~. ~.to "Q W

..A Q. 14 L. {. \.J.J" ~ _ ". '1. ~ ~ '" 0 t LI.} ~ -+ -11-. b') 5 '" 0 tU,) _ ~. ~ lu \ 0
3

9 o UJ\. ~~~~ ~ -i,'~:...L~ ~ ~"\~~~ , """......

~«.~~e-.



·'

',/t, l';: ,::,(:.:,ç ::. i r .! L.. !:..

.! ""1:': '1,: .....-'; , : 1.;- -::

••••••• H' ••••••• ".

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

~:~t.jM (:)l:~ ;:)'~: ~il:::(~~J ~:~0. r:" J(li.. :~.Ji::
i.~393.60() 91·f·().~:~() 3";,i·I·Q";

T"',"', 1",
r' 1•••: ~'"

.... :

" ,",

Li, !

,::",(,I...Y~:" "

':::: 1::) 1.. F: C: F ()F· \l t! ~:.: r ,
ATTPIBlIT0BI,.E TC RE~

:01 :\;'I(\TIC::~·! . F~()f:'j r::E::().
rnr (\ 1..,

'::~ Cl LJ F~~ CE:: :::) F \/ (i F: l ,
A·r·r·R:]:Bl.J1·!~!D1 ..:r:: "Y"() I~E::G:

r:li:~V:!:A'r:I:(:)N j::'!~(:)M l~[::(J,

tor (:1L.,

:[N'r'i:~RC~I:::!:)'l' :1.2161·!·91·!~:~9()!:::~·(~:1.

F: EUF: L "::: ::::~ TC) i"·.! C: Cl EFFI Co Ii:: ,'·.)"r "::::

:j:Nl'E~!~C:I:::F)'1' ·7:[~I~.I·!·j.[~·73!:~~·():!.

PEGRE~3ION I:OEIC~ICIENI~

:i. "":L . ~.:.:.i :.'~~ ~.:.:: l) l :..::::. (: ':.. .r, ü :L

~) ULi F~ CE:: Cl F:' \1 (.:'1 F: ::: ,
A·Y··T·l:~:I:B~.;·r·AB! ..,l::. "Y"(:) i~!~::~:~.

I:l[V:l:Al"I(:lN !::P(JM !~!~(3:

TCil ()L,

r ;.. :~. ";' 1 LI. :.....: J.:." ::':, '.::'::....: , 1.;. :::": .::", :.:.: u
C',', "" .:::' '; :':,' (:' , 1+ 1.,

Cl "1 " .
• '•• ,: 1. ••"



.-
i.I

Il'! r 1.:: F. C::: ,::. r
F~ E: c: F~~ j . ::;;; :) l C} >..!

, ()q. ::": .\. ~,:~, '/ Ll.\:: ..:.. Ci '::..1

CClI::: rIe li::: (.! '; c:

J.

, .:".'

!:. '..' ,..;! .' ..~ i:.:

q·::::::CI : H";')'
:"'::: :.::: ~? ':,:.:0 , n:!. ~::::

l,i

:")."

':..1,1

") .... F ::~ :L :::; '?~+ I.i· '.:.:.;! : ..:.. Ci rr
~ 26,~:~S,;~!·i·9:i.!:::··(}~!

!+ ' .."':', . ::? ~.:.:.; ::.:.:0 .:.... L:. CI Li·]; ... Ci ",":'.

(\ r T r:: r ü I...I"r ('! :::-:.; i.., L ] l"i

LI, [: \/ l (:-~ i" l C\ \-.~ r: P. CI i"'"; H. E:', (::i .

... l .

.!

.,

.~. :.:,:.; ':,;.:' , (.~.:r:L (:1 iJ :.:,:.; (:[ :L C ';, i

.... :::: :'.:,,~Li·(.::,·! Ci i ::",; ·,·n i

::)::. -, ':::'.!.:i.C .nf) :i.
····1.1. j /.,il

" '..! I". •..1 De.-.: ,l,.,

~::.:; Cl i..J F~: C[ (Jr:' '/:.':.! h" :1: :

,., : TF: l E:J.Jj" (:lE,;!..,E: ",' Ci HEC:.
f:j::~V:'A'Y':[(:)N F'!~(:)M i:~i:::(3,

iCi rt,L

:.' ,

1. '"

. " ::.:" ::::' l. .:::'

\,: (:~: ; 1::

" .t.. ',..••

...



]:Nl'j~:I~(::l:~i:"Y ····6.~·~·/~';·'~·: .. 1!:~··~·()!
~::' ,.. ::-; F:~ EF; ':::; :!: .J 1... 1 :;... l...l t ..j" : . :;: CI! :j-.: 'r-, ;.

1. "/ . ::::: ~':::; ':? () Ci ..? J.:.:.; 1::: :..Ü :'.:."

.... :L, :::::U:.:·;· :.:'~":' ";"1+ L: n

Li. ':'; , ',:':::." U.. ,', ':. ' :::,:;:: ", (: 1.

"....;, ,., 1 ;q. :;. '.::'

! : ..

'.: ; ,

-: .:'. IJ

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

....,./ :1.

..:::,::;,..

, .: l' :'.:~

. :!. :,',:; :::.

L t :::.\ ..'

.... :::,,..

....,i, "",..:',

'".'·T

;1.:':,
e' '1

,......

, "1'::..'

, '::.\'/ .z.

, , .1

.... :.!.;J (:\

C· ....', ..;
: 'Y L

,: : ...:. l.].

!.r

..., .. ':.. '..' , ':.:

! ., .

;' , ..:~ ..

() -l

1::·····,'·· ..
/., ...' .t., f

( .: 1 i

··..·1::;

.•.. ".:' i •

'1 (1 1'\ ':··1
.1. .• , 1.

........, r, ..... /
..... , ""';:',,"

................... ,

:Ll.!. ':.' Ct 0

:L H , i:! il
J 1+ J .;:-- ':.) f!

{ ····dO

00
:1.0,-.':\0(:[

l :::,) , ":L U
:!. ',", ':,::, Ci
.: C' , ,:-' ~.:_:: 0
~::' (} , 'l'

f
1.:.:.; CI

11.:.:.; . Ci dO

Li· C . J :'.:.:~ Ci

::::'.: Ü . ;':l''? 0

,;
.1.

.:::'

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

:""!
,:...1.

:L ',:

/ .....:.'
,::.'.:',

:1. 'ïJ



..

~"",~.,.t" ~ ~_u ........ ..i.~~ ......... ~ clc. J..'_",-tl>U.<:'
• • 1

~c. +~---. ... .Q...~ Cld ....(.... t .......1. cle c:U.,ColI. li .

tN\. o~....,.,.,. ~*u.~ ~ «.oO'-'C.·ol! .. l-.~ .,la. O. '&.-\ .........ta.""":

tA·.No.-IL~ cM. O. 01-.

~ ~C,.UA.o ....b ~ot..u. a,'~~ 1'-- k -t"~~... J..u.,.. c, l!llt

-- -"~- ..M..~'~ cl~ .Il •.~.: •.l.•~ ....,.). ..Le. .5.0~O(
. )'

lo- .x.<tR .. t ""v ~\.A.Uu" J:>'~

3 L. ~ ." .\ ~
C Il, R -:.. _..\. 11 b ..\ 0 l c + ..\ L. • 01- U • -\ 0 T. c +- .'t. \.1.. 6'10 -À\.) J c

)

- COu".! .A..o Tc + ....\·1. I..d:t.

•
~Ow<-.Jl...- d.A.t~ d.c. J..' ......,....:~ &lo.. ~c\,•.~en. ,,",o\.x.



.,

.i •

/ ':.. :,'i!".:....:..'.) 1•...j. () U

.-

r" ....,
.':: ._::.,'::'. ,)"i' :.

j::' '1." • \ î!::

'.• :> ';' . ~/ q.;J

:0:::.:;.:....:.:' .':::1. U

'1 ""'. ':.':. (,.' . -", ~::. f:".·: :.~ D
or~: r r T î:' TE(.i·r c

'f' iJ'r l rL,

:1:N'!'I:::~l:~I~~:!:~I' :1.3,51.j.l·l·3()~:~·~1~~:t·()'l

I~i:~(~i~ ~~;~~:I:(:}N iJI:~:r:'!:::!:(:::i:I~::r~'['~~;

1-5.217C lf36EEiO:

H
fi

:'~:; Ci Li 1:':: C· :.:' ["') r: \/ {'I F: l .
~·{'·I·I~:!:B~.J·{·ABi .. ,I~:: 'T'C) ;~1:::~:~

-.C L\l l .\.~.. l C:l (..j r:'~? Dj"1 r:~ \::. r-.

t Ci'Y (:'jL

"!. !.:.'.; ..... .:r, '

L':::"',' pl:::\!

..·····,i· . .;.:,.,
'.::0 '.:'

". '

. {~ , (j LI· ':/ Ci '.:.:.i :L :! 1::: -;.. 0 :~

'::':',\'1' . U\.) f'i" "" .-,(:'l::'.':~. Ci J



:.. i...ij'.: 1.' .U[::.!.:.i:·::l::

AT·TRIBI.J·rABl.,J~ l'f) RE(~,

I)[:~:[Al':[(:J(! l::I~(:)M l~E~(J,

Li· "L '):'.1 (':, , Li E::!.
i+' '.:': 1

:".;'"
..:....1, .... .'

\0' (·:,i.. i...i[
.i. .:.:.:'

',", , C' :.:::

........,
:....J..:

,·.....1 .. : •

''''.:..

, " .
': .: :

, ",":.'.:: ......

'::;: Cl . :!. :!. '/
::::; 'r:C i , ::.:: E ~:::' .r :U

:L ..:':.' :;.1.:.

"';.' .'

'''!I.j.:'?
!.LI·C,

.i. . .:::. ':::.....:

.J. :'::/.. 1::;

;" "", r-:c' , ..... "..! ':

".' 0:" Li.

.. ..' .

., '::> ",
1 .1. .::'

.::: ,.. , (.' .

:::') 0 , ~:.; .-:::
";'1 • :::":':"''''

( , (,~2;::;

:L 1.:.'; , , .'

:!.::·.71.1·C:
:l. 1.1· , "?(;.:" 0

:L 1.1.; 0 U

:? U 0 il,; 0:

j U , :,' 1 :;:

~'~':' :'.:':: : (::::: U
3:·s. Ci"'?'!)

:1. (:' , ,:~~3 Ü
f::: , BS·) Ci

'30 , 1+~.:.; {)
? ')' , ':.:'! Li· C

.\ ..::. ':/lU
:~. ~.:.:; . .::. (::. ' .

:~.~ e : ~'.. "

'::.'

1.!.

.,.

':'

'11::'
.t.... ,;

:L 1.].

.L ~

P:::: IlUC: r :r 1") !.. ! (Jr:' '::~ \.J j.....] ri i::' :: .. '.::.: .

j • ':'1 bEN Cl \" DI-:'~ ::: E::!? \:' E:: :U

ri,.



• . • 1

clA.. ~'+'M-dJ-t.L

ii

..lb"~ ~e. ~~",.;""""... A.. dA.'i~ !..I "\"""'- ~..,J.. •k Jla.~

..lo....u-l~ ~ c~R. ~ jl',;.. J,:.... d..e..~

~~.~•• ~o ·t.-.-..... -I!.CI~ ~~ .,).: lL.;\:· • ab':"" c*.lL. 4. ~+

~oIl..U:o.. .:rU.l~ oh'~ •

~u '0""' ~9
_4.~G~ >\0 IL + ·H.:t(ô'j 10 IL _~.5".t:>-10 lL

~ .t
+ -I~.~o:t.- -\0 1L _ 3.+~u -'10

•
..x oQ,:...l .. Q

:



1:-": T 1::: F: C1::: F'TL, :::~;' '.! .··:;·?·1. (.~.:' F ;. Ci l
1~::~{3R!:::~3SJ(:)N C(:lE::~::':::']:(:~:!::~:N'l'~:;

~ ,\...., ....'

Al··i·i~]:Bl.J·I·AB! ..\[: '[(:) 1~1~:(~,

~X)EV]:A'I':[(:)N i::R(:lM I~I:::G,

rUT/,L.

1

J
':'!
"i ')

1:" \/{:'j 1.., \...iC
i L; . "?:L .:.:.:'

j :

1:" \' :';'j1... i..\ E::
, :J ~-!- .:?:L ",;;,., . D') i

:.;.:':,:\. , ~? ::.:.:~ "/

FOP 0 DEIJREE POLYNOMIl,!:,

....,

(,Tl l' l E:UT (,(:I..!:. Ti'::; !:!'"
DEVI(,rION li~(JM !~EO, 0

:j:N'T'!~::RI:~!::: .... (.\ 6:i.53:!.33!::.f·()1.
F~: [:Ci F:: F ':::; ::: l Li f"; r:::: Cl E:: F'! TC: l 1::: ;-,~ "i ~:::;

DI:U F'EE

::.:.~ 1+ . 0 "? (? ":'.' (';.::.:) 1.:':'; [: ..;. n .[
(:::CI CFF ::: Cr F !-, ~ T':::;

l (..\"ï[ F:C'C rr
1:':Ci h' "'JI Cii'·!

,'''.: , 1 li' !. :::L !i E'( i' l

~·l··~·:~:!:Bl.;·IAB! ... ;::· 1'0 !~i~:~3

r:ll:::V:I:A'I'J:(:JN i::R(:lM I~EG,

TU'r (:'\1..,

IL'.:'.
~'''j ~:~:' ,;-.! ::~:; (::

(,1.1· Ci , '?:;:::.
r \/ (.! 1 .. ,1...1 [:

:'.:.':\".:.1. :.: :L ':.':'

-PEDucrION Ol~ SllM or "\r:' .,.'.' ,

1.1·

_. •.. , .... , l, ... ,' "", ,', ...., 1'"
......;, (.:.: l.!. [" / ':::'.; t;

..- ::.:.:~ , !.5 7l.j· ') :!. !+ J ~::

:!. '7 ,? ( ():": l.I.q. (' L .; fi ;':
.... ~ , .....:: •. ~:' LI· : :- ~:...: :',I.;!: .:.- 0 :

....,., ,', ·.'·i
... , .,.1) 1 .:



~3 Cl LI I~~ c: r" r-': r' \/ (1F.I. ,
/:j T '1'Pl :e ~..J 'r (:·1 :C-, j , f::: TC) F: 1::: C:i ,
X)i~V:I:Al']:[)N \::!~(:)M i~~::G,

........., '
.i. '.: ( ..::. (.:-

j.! ... · ..•: . 0 (.) ..
...,"':' ...... ,..,.-:.': D:i. ::!

1.::; J : :.::.:\: L\.

" T F.:' L ::: 1: :,,1

.:. : .s.. -.:,:::
1: -. i:.

'.:':, ( 1 .:'" , '/b C

'::>tHi CH" .o
'c:' 1 F' \,'1 :',

J e ,: () C'
...:.~ U 1·1· ~':::: 0

1.1.

;

.1•.:.

.! , ...

.j .....

.!. C'

... ':::: , 0 -? 0
')C' (.) ..;-: 0

::".::7 .....'!.~. t.

...:.:~ li· , '..' 1 1.

1.~. 0 . .~. .: Ci
:..::) 0 . 0 "? C

:L ~.::: . ':'.: :;. u
:1. ~.:.:.; : -::..' <:':. Ci
.:;.: U , .';'.' .~...:~ (J

1 ~.:.:.i : Ci UU

·1···.' !

.' I.! ii·!-i· c:

.: ••• :.' 1 '';'•

..::.1..' :.

:!.I Ci

: "LI.;
", i"

ii· ..

J . :!. ::.:.::U
1+ , .) .. :., ....

":.' , {) ./ ....:::
.............

" .. !

1::',
....'
l.L'

1.1·! ..

:1. Lj.-:.:·

:i. .L .'.:',:::

.. i

J ' " -:

l' '. "!....'



- .

~~t. J(.Lta~ .....t.~:.e. ..If"""-~~ """ .Ill.',........:·fl" .
':{, c.~i.. .-t...Il.... <V~<&. d~~" cl~ ..te> ~;') A"" ~a"'ng~

.:.....A "\u-J -.tu .--L w, "I: '- .a.k 'I. e,

... ' .
o(..~ MI~f-c....e-.l .,u.. "",,~a.t.,,;...., ,...... Il ':' f 110

./t'~ ~~ Mo . .J "''' d. ~ .Jl.•.......JJJ•..",.....,,,...d.......:....... ~ d.... 'i. ~ ~



J -

"', ...;.. :' ...:::: '1

"(" j.i r ~::; ~;::; TCF)
::J F \( r-, C :CJ t..l c:: E:: Li

\/ (:, l':' T,::,C·:I.., /.:. '..c:
p no F'O PT l Di-'.~

l" l" C) !;~ 'rHI:::::

_(;l1~Ui",A'I']:VE ~~t.JM f:)!~' ~;;0l.JARI:::~~~ j~~:x:;t.)(~E::II

c: u-nn, I~\ r T\l L F' F:c) r:' Cl !::; rr Ci i···.~ F~ [:Ui...l C:j y!

l {(:'.: ,~.:.::70

,7:,·:::;q· C)F

~ML~~·r·:!:!:)I ... [~: (:~C)!~l~E:l ..:A·I·:I:(:)N (:~0I~:!::'i:::i:(::i:!:~:N'I'

S'fANIIAi)fj .!~I~(}I~ \:Ji:- ('~'l':!:M(:!'Y'l:::

PEU, C:U.C
~".".; :::; . "? ;:::: :L I.j. :L
:1. /:' . "? (:-;: 1:.:.; q. '.:::

,",r'" ..' ,",
, C·...ID'::·

E
1

f-I
('\,
H
r

...., ':::. ", t.:"
...

}, C'" c: CI FT'
t : Cl (.~.:".:.:.;:;3 '.":::;

; Cl u,+

i " "

.<:L . :L '+",

... .'

[II'···.·1::

') 1:1 )

'THI,: ','FLF
'( h' LU 1...1 C.: '::ü

""' :L .' ' i ~', . i

\/ (", !) U1 1.., F C. rl::!:I. ,

f~E(3.{:(:)!~~ ~:}ii:;.!~:!~i~(:)l~ (:;r:JE::F'

6~:~.79i·I·!·~:; :1.2,9:1.\1·1·6
J .... '):1 L;"1. 0, :L 0.:(,3

::::: 1...1 r"i UF:' F: <.;:~ i. .l l : i? j . '::~; i? L :U ~".I C· [)"!
l" 1"01"'1..1 p'r t ;)(1

nul-/j C) F:' ~:; ':) l...i 1::'( F~: F ..' F~: i .:U i...1 c: 1:: ::::1

f~R01)(:}l~I·}.(:)r~ Ri~Dl.)(~[

[Unu!...(:,,! 1 \.i[

CUFil...I\.i,T I\iF

c:: 1...1 t···! i,J L. j:':.! "f" T\/F
CI...i !'''i J...I L, (:.! Tl \/ E::

j.....! 1.JL.·r l PL E:: CC) F~ k [:1... (:'1"'(" l CJ (-.~ (::. Ci E:: F F !. i.. 'L C["': "1
SrA~:DAPD IPPOP u~ FS1IMA1E

~~l.JM (:)i::' ~;0t.JA'~C~i j~l:::f:lt.!(~l:~:I:1 :[N
!:\:~C)F)C)!~')':!:[}N (:)!::. VA1~]:AN~::!::: ~:~:::.

1:' F:'{:}'~ 'l'!''::i:~:; VAR~ABI ..,[:: (j:! i::'

~~:; !"J lV; :::) F" ':.:: ;)U(:'1 I~: E ~::) 1:: E:: LI 1...1 C' 1::: :U .,,.. 1 'rHI::::; ::' 1 ::. ''',

!:)\~OF)(:)I~'Y']::)N (:)r:' VA1~:!:At~(::I' (:)\:.. y l~i::I:ll.J(:~[~:[1

j::' F·~:JI) ·I·~·~]:::· VARJ:A0!..,E: ([l,j" .:::::l! ?()

_"["11...11-,'"[" IF:' L, 1::: CLIP P::::L,(·!·r l D("! !:::: (j ErFI [: ;. 1 :;••••,!'C
SIANlIAP1: lo~IJi]R OF [SrTt!ArF

.::, ....'.

:
,', ·'·1 l··
i..' , L.L .:.

Li.

~.:~ ''''? : ".)~::': 1.: ":', l':

',:L, I?Pl.i .:.'."'?

L:; Fr i:':! CCt t::: r:'
j: 1 "? 1+ ~:':, l ~.:.:.;

(!'.~:;[ HO
:i.

1. ~.

y :::~!!;[ P\i[J.I

:. ~:~ 1 "?!.!- Cl
... : ~ , .,,:-' ':)Cl

!::. ..
.!. '.... , ! .!. 1

r-, ..- c.:
'.::':::' .

..... ..., "

.";> • '..:' ; ,."::•

.... , ..:.' . :·i·

, 0 0 '1·



1 1

~
~ .

2-
~

r~

f
(""'"'

~
()

~

~
1

t
1

H
(l,
H
r

.

"·1:;'

.., .

...t. f.L::::'

.) "'::

, ..., 1 •••.'

,.... "1.:

-.' n,c,; '..

:::.:: Ci ::.:.:

. l.! ': ::..1

UJ ::1
.:. , Li· j • '...'

L ..... (·i

,...:' Ci:L '::.:'

. i) ::::~ 0

), '}' ,
'ï : :.':::, Ct:3

:.:.:: . '.:' .":'j'

:L . ii· l+.:'.
». LU'i.

i [.. F':!. ()

,1

.:' '::.:.. ~.:.:.; 0 :1.

,... ': . (:':,1)0

, c.'.:· :.:.::: C).,:~ '::.' :

. ' .. '

:L:?
:;'3

Lü
LI

:i ,+

....) ..

.:.. .~.



•
ùY\. ~. -<.<7'.....'\"'$,:............. Jl..o.... "",-,,-,ll\o.L, cl.....~ cl.__ .ll.A. ~ea..u- 5

J-c. ..Q..' ~4;$.~ C.

...Jl:>_~ ~ ......... .i.oA (..0.<> '1";<:", ...t... Co '....,.1. ho --'t"~ ~ clut-c:. t

~ ...t.<.<>..d.. :.l .!la.~~ , Jto... ..:oc.d~ c:. @. R. _ .i~ ....... -.....~..........

~c. ~ AI. ~<.o.À.:.l: --'t""'" ........,.... ",,~; •. ~ ,t· cLt.. c.e>~~ ~ o. '3 ~

~~. 0. ........-.... c,."'ll.'" do.&. 0.03

0 ........~~ -"""","co. ""'.<1..... ~~..e.....~ Al", .d.<M..d,. d...t. .:t. LIS

_Li. C. _ _~.., _A 4
_ J.. ":1\":\ JVJ W -+ -\ ':l. t '1:\ -olD v.::r 6.--\'3.t- -\0 \),)"

{~ A:t -1-+ ~·t.'j1-0 .... 0- W _ 1-.':'1'35 -\0 u.J -+ ~~.1':l.t -'\0 W

_ "J. '3o~ ~\)t

.-.

.-

>

"O~ ~~4.S~~ ~"""" cSl... t.,;Qa ..i.~~ d.a.o

., .
~.o . .tu ,1)



1)3

"
.i.

Ir~ERCEPT 39'7601:1'+E:00
- 1~:~~3RE·~~~~:.!:(:)tJ (~(J~r:'r']'(::i:L~I'~'~~~

A·r··r·I~:i:Btj·I·j;Bi ..:j::: 'l"O I?l:::(~.

~III~~V:!:A'Y':[(:)N !::'!~{:lM !~E::G,

:liU(i C1:: :::;'i) rl! /:, ,i ':' "
:i.()52,C'~~~2 j.~)~") 7~) .!... ,1

..., .
-.... ';:) ..::.

':',,: '::.

, .
'."'.:' ,

'ii ::::, lE::
'I.!

I j"-··I T[: () C'F ::.:,:: ~::~ : ..~..' ::,:,:: :1. (.:.....: .::" I.!. F s., !! II

kFGF: E r: (". : i. 1:•...: C: UEFFI [: I L:' ~"r C·

niJL PC":!' (:',F \/ (;./ F: :~: .
(:'j 'r T r:.: Ir:·; \..i "1 /:': :C: !. ,f:" TCi F-:~ E:: c.:; .

I::I:::V:l' -r"]:(:)N "1')i:JM ~~!:::(3,

'1:N'T'j:~~~~::~:~:'~'1' ~)~ (~55~)~)~.61:~~·f)f'

p [::: C F~~ E: :::~ ':~; TC) j-.,} 1: Ci 1::: r:' ::" J C: T1:. ;"'-"! -r ':.:;

!.
,,)

,,- ..~, ; .," ...., :.' .: "i- .::) :1. ;;:: ... u

..r:::.; 'rT !.~~ :l: :C·; l...l·r (:-l I:'; ... 1::: -r fJ F:: E C-:i

LI \ .V T(:.\ T T C.".1 (.) r. :,:.~ C). \,'1 F·~: E:: C; :

-r, r-:.;..: : r'

,::; . \).\.) .

..,.. UT (,L. .: .. "i"
1 ....., n ;~:" -'.' r-

:~)~:C!~E~~:;f.I(}(1 (:;(:)I:~I:'-1::'IC:rl:::tJ'I'(:;

:J. ····J·I·;~:~9?li·9~:~S;:~:·?(11

..::'..;.: .



~;:; Cl 1.": F~ CEe:: F \.1' (::'1 r:: J ,
(:'J T -f Fi r :0 LI r (:] :i:':'; 1.., F r C) !? E: ("
IJZV~:A'f:[(:)N !::!~(JM :~i~:{~.

-Y' Cl 'T (:·i!...

\,/ (:', i !.,1L

•...... , 1
, ! .i

:!:t~'I'I:::!~!::E!:)'T' j.(~, ()J.:!.59S·7E:·}'l])
~ !~!~(3f~E~;S:1:(JN (:;U~~:l::'!:]:(~:\[:;'~'l'S

.1. :L Cl o, 0:..:~ :.:,:,;
:L 0U , "'(' L!. ~.:.:.;

",1·

ï\

... ~.•• I • <.".:' 0 :.:~; :.:.:.; "? UI.!. E: "r' 0 ~?

CC;i::'j 1C11::(·' (,::;
";6. :L q J .: :I (,:·:':C:· (1:

....,

1::'

l' li\ll T:~:!Jj"--,.! iJ! bl...l;'·'; C)F:'

l i"'~TF i?C::~:: ! ••, .....

[)[c ':,F ': ::, 1U(1

:1.

Al··I·f~:I:Bl.J'r·I:~BI.~E: 'Y'C) ~~[::{::

!:I~~~:j:A'r'J:C)N !:~!~OM i:~i:::(j

sou F·:: C: i::: (JF' \.,' {:'! P l
A·~"T·~;Bl.J'~(!BI.~[': 'Y'(J Rl~::G.

'1,"
.J..'

""j'

... .' . Ci ..'.

REDUC1ION OF SUM 1][- ~l~

'-'11, '::;1:: (lU, Ci ;:. '::> i . ? 'liE"

, ::.:::.. i

.:.:' j 1.) , !:} ::: ::::. .1. L.

c, ..:': LI
,:: " :',

.. r .'. i.!

LI. 'i

LI.·' 'i

.", \ Ci

... ,..

::,::C ::'.:;::C:! ..: L..

", r:

' .. ' . "::: .::',

:1. . :::' \ ,"',

:L . :. ':':'

':.:' '1 'j
... . '••: ,1• •i.

.:~: ...... , d CI C

::: , ,•• ; Ci Ci

',;. , ..';:; 00
~'.:. , :l. 0 ()

L:l. ' ::.:,:: Ü 0
E', , q·D 0
2, ":,::0 Ci

i:

/ ...... .'

.-

"j ..'

L , ') () 0
1],')00

.......!,;:o

.J. l '/ Ci .1.

.. :):L:;
1., ,U (:.!.

.~, 1::'.'"

, "X
.~. ': , ..;-' C' 0 : U:!.l;



ss

, .
,'. t-:

"','j ..•.

J . iLC' ::•

.i.. -:"::.:.

:!., " ....

1 1.(.....:. ' :

1.···

;::.....,,.,
. ...r.:: u

1 •••.' ... .' ••:.

1: . U ",'::::('!

J ::.:,":1.!.

!.lo 0 Ü'/

........,
; .:".!, ",:' -." ...;

.j :"-, """'}")

.L ':::' i ..:..:.

:!. \.i· ....., -.::'
: , 0 ..: ".;

'J. J , 'i' 0 :::':~

:l. ".:,:: . L! '.:".".:::

:".:.:::!. , ,J ::.~:. i.[

","', ",:.' n fi

:LU.i.1·üO
(,y' : '::.:' 0 ü

ô .. 000
:!.I.i. , "'.' (1 (1

~:::: 1 L).0 ()
::.' ü , '.:' 0 Ü

?'+

'.
•



,. ~

..Ro "l...oAl .2... ~~~t. cl.t. J..<-~~~ 1..\~ --......t J4.~ +- .::.
..M.~...RA, ~ ee:.R -1~

~d- ---. .l>o..o.~ ~ ~ .....-\\.,,'....\ cLt. "",uOoh';•• ch. O. <j -l

........t~ d. ................e. .JVC0p.,. dA. 0. 0 4

_ "'1. :'O~

•
~ t • l
'\ 0 UJt,.~ dA. d.ù-..J.-. ............... .Q. ........ C' 1 t_ dJoJ,., 1"'""'~~~

~"\A. '"'\'~~~ •



POLYNOMIAL.. REGRESSIIIN (IF DEG:~EE 1.

]:t~1'Ei~Cj~~F)'r' ····J.. ~'4·7;·:!.5?E::~O:!.

REGRE:SS:[()(! (::(:)I~~i::·F:·J:(:~:~:i::.·~·I·~:;

~::: ouPC:::: !J;::' \/ (:-1 F·~: r ,
r (~.;'') F' mu T, ! C:L i' r Ci F: F: ::::

DEVJAIII]tl IROM ['El;
TU", (iL., "', LI.

REDUCfIUN [IF SUN Di"

:LOO,O::::::L
~;l.JM (:)!:'. ("(~' M[::~N ~3(~

':\ .::::':,:/ 1 0"["' (.:.:= l,:.:.; LI :.~ , ;,:.:" ..,

;, .1. C) , 7 0 :1. ~.:.:.; , I.~ :.j

L.: (1 F: . '/ ::::: Ci

D,I::'

I~NAi_.YSIS or VAiJ[ArJI[E FOR ~ DEGREE !JOLYNOMlAi,

bIJUF~:CE UF \l{::.?T,
AT1·l~IBlJ·I·AB1..,!~ 'TO !~[:(3,

X:!!:~:V:l:A'T':I:(:)N !::)~(J~ !:~!:(3,

ror {\i..,

:!:N'I'E:I~(::!~:l:)'I' ~)~:; 3:1.3.i.6 i.!. I·I· )::: t· () Ü

F: I~: Ci F·~: l::: ~:::; ~3 l (J!.....! C' C) 1::: F ::: TC:;: F;'"! ":' ~:::'

~:~ C."J URe:: C Cl J.::' \/ (1 l;: l ,
A·I··Y·i~IB{.J·rAB! ..,[~: ... ,:) i~!~:G.

D!~::V:\:A'!':[[)N 1::'!~(}M !~[:(Jj

ror {:'i!

St.)M ~f:' ~:;0, ME:!N :~j~j:

:L Ci O:?:.': , ::::;(, '.'::.; ..:' ...:'.[. i.; 1.:.'.;

",' ('.1. .. 1..11.:::

!, ",,",1:'.+ ..

INTERCEPf 11. 06EI7262[: III

RE:(;I~~~:~~;~~J:ON C:(J[~:'F'J:{::j:!~~:N'T'S

1 "/ , ...:::; 0 ~.::.: :'.:.::;:::; ~.;.:.; :1. C .~. 1'1 ': ..

2 j.7,:~21:~2~)I.~!~~·f·()2

3 -··.l,6·190~35E:·~()3

l.1· .:' .'. , 1+ {:') I.i· f .:.:.:~ 1·1· 0 ]~~: ..~. Ci :1.

.... -



'~0UI.JPC[ CiF' \/tIF?I,
"" TT'in.td.1 ï i, Ln., E TUF:CC' ,
DCVIAT1:UN I=PDM REG.

TU·T ("!L. "j

::::: t.H-"j (J 1:' :::~ (~ 1 li, j ,~l r~ ":~~ ,
:!.()96,3:I.l~. 2·;'1·i·,()~:~

:L J ::.:.: , 1.). {:~., O::.j r·· , .:';',' :~:.:~

:1. ::.:.:: (1:::;; , ./;:::: 1)

'.'
' ...

.. :.

R!~:I)LJC'l']:ON (:),~. ~~l.)t1 (:J\::' (~~01

- CASC ND y DBSEI~VCD

.. ) . 1.1· 00

~:)VI~:'!:' i:~!~!:::V:I:(:)LJ!:~ Iil~(~:~I:::1:::

...,.. 1: ~::;'r J (-'; (.:'1'FIl RE ::: l fi 1...1 (:'!L
"~i ',' :.":' "," :L

:!., ():!.6 'j .2~:~~·1·

:!. i'~

/' LI' :L

. ,", '? 0

J .!. -,:'.,

, -?:L C:
, l.!...:':,;:::;

,'.: ,'\

1 "....:.. '

.-' , '';:/ .. :: :L

.:. J j' ••. ,'.

:L . Ci '.:i"

.. (",

.1., '.::' c: 0:::

:1 , /0;;'
:!. , :L:L 0

L,') J ,+
r , , ;'.
'.,..::,' ..;.. :'

! '1 . I.·.·.i -";'':--

1. ': , r: Li· '.';:

J:' , :.':::; Ü
'1 '.:':' • () J"c,

'!" ."j ...., ... :

.1•. i

:L ::.::: , i+ Ci 0
':::' , (! 0 0

l L:.. '.:.:.; Ci Ct

:1. ."!. , ::.:.~ (1 Cl

f~,!+OU

, ::.:.: 0 (1

! ?OU

:1 >: ... ·.0 Il

JI+ .. ::.:' 0 Ci

:1. 1+, "? 0 Ci
~.:.:: :'? , ..?0 0

lU, I.i· Ci D
c' , ':? Ü ()

":j':J . q·o 0

:?O,(~!üÜ

,:LOO

..::'

:::.1

""·1
...1.

.J -".,

.1. .:

n
f1'
10,
H



58

~~...t.. do.N:>.....-"""" ~~ A.q,.. ~__ """""'" t ",1U"Qo" .3

~~ .t.' ~CVl(,.e.. C

~~~ ~~ -\""'~~~ &4.... ~...:. 4 ~ k....J....:...t ~

1'WWlM...... ..11..... .x.d..w.:..... CB~ _"l L • R:.~ ~<L ~ c..o~.
o.e. ce.o'<.X.~~ ~ O. '3 ~ ~""-"'<l-"""" Ce' ,. ~ d..t.. 0, Q l!. ,
~..te. ...... «Jl'•• , ...~ <d.t. c,.o~~

\\\

:te. -+oe.;-=---.", cl, ~u: 4 ~.....t ~~ 0 .lR.~., .. J:.~

M..nA " ; o,A, .t.o. .)U.A.~ .>UAl.._c.L..~ ~cL...J:. ~ ......u0l..U.AA

...-.-....e. ..... 4,... c>.ll>-\o~ Aio.-cl.-..:l. d.... ~, ~ '=f • "=>~ ~

, 1 ,

ft~~

~ y ~ ~ 1 t,
CBR:: H,\"'b4 ",,0 "IL _ f.."1-'j:> e\O IL + ~b. ~'b~ ~O IL

_-1.~':l1 "Ol.-!L + t+,~65

. )

"-""V\.e ~"•• ,.t~ .............UL.
AA.~~~ Q":'XI,·h~



r rJIE liCL l'T

A·I··rj~]:BI.J·J·ABI ..:!~: 'Y'~:) l~E::(J:

DEVIATION FROM RI:G.
TC)"!"()L

. , .

.: :'

::::: \...i j.....j (] ~.:. ~: <) ,
:L 1) ~;:.; 0 . :? :..:~ "/

:1. ~.:.; d , ~.:.:.i i+ ':S
J ::.:.:: Cl U . "/ ::::: 0

() r-,
'...': :

"".,1:: ,',:",
_..:' ::'..:..",J:.::."

RI~(JR!~:S~~:.[(JN (~(]I~::F:'j::]:(:~:I:!:::N'T~:~

:1. ····6\9:1.9::.6661:::~·{)::.

1+ 1.:.:.: • é 0 :'? ~;.:.; ::.:.:~ 1.;.1+ !::: .;.. 0 C

('>: Tr !? TE; ur (:', :C\ L., E:: r c' F~ E:: C:,
rlr::VIA'I':[Ot~ 1::'I~OM f~j:::G

rC.!"f("!L.,

:!:N'~'!:::RC~!::I:)'l' }l.~ 25~3~9{9~'ff1f~

F·~: E:: Ci !? F: ~::~ ~::: r () 1 CUI::: F: j:" 1CJ ::: f"..J "r ::::;
"L -.1+ : :,'5:l. '/~?~? ~:.:.; ;)E..:.. 0 :!

.:!

n
cP
P

H
r

:.1

F'·/,::,i... I...i':::
() ..' ..::'.1. ...:

i+ , : ,..··,1·

I,J l , Li· /:' L]. ;::: .:) ,.':- .j 1::. :.. Cl !



~::;n!..JF{CE C)F \/(iF·::I,

A·i··r·!~:[BLJ·i·!~IB!.. :E:: 'l'(:! !~::~:(j

D!~:VIAT:[ON I~P()M )~E:G,

'T()T (:,L

D, :
l,;,

') f'j

;;: L,
:L:L :::,' , LIC,S ' ,

, ,l,i 0

t:::..:., ..:.,
c••' 1 1

, ');' 0

. "/J U

, :1 ...... :

, ,':, '" IJ,
':, , U/ [1

, I:!. ,+

.: :':: ':
.1. , ...

" ,

'1

( .., , ...
: '.::'; .

, i).:;> 1

/ l ,

'1 ., ,
: ..L L 1..'

.... 1 O:L ("

:L, ') 1,1

"') ..: ....'
..:.. ' ' .. ' .

,? , :';; 1) L
1 , :~::::.::·:,:3

:!. : .,... 1:) ..:.

"",1::"::'
....': C'·..,!· ...1

:L ,'}7J
:1. , O:L (,

.'.:."), .1. 01+
q. , 0<) 0
l.). , :::;:(.:) 0

:1. 'c..••• !!

'l'j l'" c­
.i..!. : ".!'...'.'

:L J . i.; ;:::: 3
:1. 'i , ;:,:(:,IJ

()V::::l~ 1·~j~EV:I:OU~~ I:i!:::(~I~E::]:~:

'..( E :::'r I j....) tl'f! .Li F::E:: ~:':, l :Ui...1 i:~1 L.

l: . :3 Cl:)
:'.:.: : J UC;

:1. J , ~? i.} CI

S, 1+ Ci Ci

:1, ? 1) 1)

:i. Ci , ;.:;: (J cr
:i. !~.. (? Ci :J
:J 1.\. , "? CU

:1. ::.::= : l+ (1 ::::

":.' . Ct 1.'; Ci

;:::: . L:·O 0
~.~~n 90C
:L ::: , ,+ 00

',' , S' 0 [1
;,:,:';' , LIl)I)

<::' , u00
:~. (~': . ':.~; 0 n

::.:.:: , ,S Cl n

Y Up:,:E I:\/I:Ü

1'"....'

....'

'1 ").1. .:.

1 r',
t. 'X

L0

.... , .!

REDUCTION or SUM 11F 80,

.;

o
rP
op
1

H
r



-t..-. i~-l:. .:, .R..'~ k.R.,'o~ .. b ••• JL".~~

. "
l'W' .. Rt:'t'.. ""'.... •tOi t' ".J:a ta '? ",\AA. ......... lU..:~ ~'U-acv ........

• c 1 • J

..Q..c. ~~<._ ............ Q'~ ~ ...... OU<.. ,...0...... ;..... ~ ~
o.J~ ~ Q.O......L: ~.ai. :r e,

• 1

2"" ..JU.t~ ..t...o\.loùU.. 4 ... cl:AU(.~«, -fQA.. ""'"""""- c.o~· ..q .. l

C!'l c..o~~O .. l·.O-' c!.t. O. C335· eA1.~ ~oe.-........ oJ,Q".torci

cl' A~....~ cl~ .9. <>.t. fu.... _ ~\oUL-~ :

C BR:: - À ut . .., 1.;" 1 c.. _. 'j. ~ 6~ W 4. ~:, 'j. 'ô 4 8

') J

~ deto:I/,.......... ..l. ·...DcAC"t......... cl.u.. ~"\'C.oo_.......1It. ~ ~'llC~'"

~~'l'o ~~.



c,J

SUM OF SQUARES RE[IUCE[I INrHIS STEr
[" 1) Ci FU [·'T l Cij·! OF \l't, F! l (,i:!CE C)I::' '..( F;:i ::UI..ICFD
F FllRfHiS VARIABLE ([I,F,=l, 23)

, D7':L

CI.Ji'-'il..JL(, TI \lE
•• C!...!I·"ILJL.,(~I·rl \/E

SI.IM CiE S01..JARES RE[IUCED
FROFORTIDN REDUI:ED

:!. 0 I:,:,;;? , ':?E:::::r
1 D'il ()F

MUt.rIFLE CDRRELAT10N COEFFICIEN1'
~ ~~'rANrjA!~I:l E:I~i~OI~ C}l~ 1~~;'i']'MA'l'!~~

INT CEFT

F~ECJ, C:C!E: sr«. i :F~nC)p CCFF
2.(1~471 ,1640()

C'Oi-'!FUTE:::U T :c.; ET(:.[ CCi [~F
j ~.:.:'::3 :..:~; j :..:~:

\/(',p, '",ELEC"iED",'

SUM (JF SOUAPES RE[iUCE:n IN THIS STEP
PPOPDR:TIOl---! DI'" \ii·,F·!I,",!";:·[ CIF , !;:E:UUCED
F:' F(JI~ 'l'!'~:l:~:~ VAR]:AB!..,!~ ([!:!~,:::::l, :)~)

, Ci () ;!

(:t.JMUI_,A·r·IVI~: f~l.)M (:)1::' ~:;0LJAI~E::S !~E::I:il.JC!:~:I:1

CUMU!~ATIVE PROP;IRTIDN REDUCED
:L 0 ~.:.:.; "? , ::? 1+ :,:5

,~~l'7S (JI:- :1.;()~~~,·11:)(}

MULTIPLE CORRELATION COEFFICIENT
~3'I'ANIIAI~I) E:I~ROR (:l\:' [:S'I':!:MA'I'!~

,••, "Y l'"
)' '..:' •...l

.':...'

:j.,()Of~6·7 l·j·,239:1.:I.
,';86'71 .... j,J()63J.

TNT CE: l''T

....' ......"

l:: } .]
, 1 f.!

, U'nl'
,;:;'1;':

,"0"',,''',
, D:::.·.::

, O:1."?
- - - .-

.363

, L!. :.:::: :..:~;

!. , :L J"?

L ... ") ()

:L , :L 0 Ci

:1. • 0 (':, (.?

, Dl C)

, L[·O :L

.::) ").")
l'.. .' ..: •• ,".

:L, :L:',;

.. ., ....,( .., ..:'
,::. , :::.',:-" '.::'

;.:.' , 1 '.:.:"1.[.

,DO?

:'? , 1+:l. \.::.;
1.l.j·':?U
1.1' , '.L ::,:.:~ 1.[.

·1 ., ••.•
.1., :::.C.:::

\. , (:~ s·)(?
c, , 0 :'? I.~.:;

:L i. (,'iF
li , :?D';'
,+ , :.':\:L i.'.'.:

l:!.,(~()b

:L ':? , Ü ::? 1+

l '/ , ~? ~:.; ::.:.::
:!. ': , :.~.:i 1 ~'::)

11,(,:L:.':':
:i.:? , I.!·U~.:.:.;

:I.? 1 :::;:,:·:·:E:
1+ , (~.:.:.! Ll.

': Ü , ::3 (:' 0
J LI· 1 ,:~.)??~

y [::;Tlh,:","['[ü
:::~: , O·:'::: E:

~),\.~)OO

22.1.1·0 (1

':J , Uf.) 0

:L 2 , 1.;. () ()

(, , 0 () 0
11.i· , ',',CL 00

H, r+ 00
~,:.~ 0 , ':) 0 0

:L 6 . :::~:O 0
:!.:: , ,S 00

"'( iJ:[: ~:::; F P\/E:0
:1. , Ù 00
:? , LI· 0 0

2~?,nOÜ

~? , 1.:.:.; 0 Ü

L!. , ::::) 1) 0
::,:: , :L 0 0

!.:L ,::: () 0
U . L! () 0
;,:: . :..' 0 ()
:L,".:)OO

:L 0 . :?00
:L ,+ . ',? 00
:L li· , "," 0 ()

q.

..:..

l q.

10
:1. !.
:1.;;:

.":,"',

.~...':..

Cf:'I~:;!~: (ID
:!.



...

D

S:>oux...JlR...o .L..ov. t· ~~.... dA. q,..o~ > ""'-O~ o..u~ <Lo~
L >.

da.o ~~. 'lU..cAf·r.,oo"·~ .

..l~e............ ..1 _ ...rl..d.~ C ~R _ UJ

•



i

z» 1
;p- P rf· c' r

09, J

Ço
)-.
(">

r»
(l

{: q:o

~
r- l'

0" 0 t·~
80- 0
r' ~ >

f 1

r

(Tl ~
(J"l

(}1

~

S& l' -

~

f' f-Q uJ 1

~ -1U" ~
s: ç r.J' ~ ~~ Vl V1 ~

~ ~
~

~()
1 f

cP S l.-

;.0 0 0 0
#,

cP1 cl> 00

~ 0 >
~

~ [
~

,
1 0

~
,., 1 ~

C>' 0 v'
c..PoU .J> U' 0" L, - ç U' 0' v'

~<.Sl ... ç ~ ~ 0'

." .>-
~ t' SI f0 t t 0

t
1 o' b ç

&I( '" ( .. E.. 1 é " tt ... ... f" .f-
I- ~ -1- ~ vJ

",>- 0" '" t-1 +l ç
1 <.l' 0"

~ gv~ '" V' +' 0'"- '" 1--'
'-" lP ~

lJ' <.!>
Li> {:> ô> +'
lA S {<>~ to ~ .'-"
~

~
0 ~ 0,0

,
1 (>

v>

IDt'"( t : te CP

t lJ'
;0

1-'" VI

'" 1 Il

'"
1 ~ , 1

~
~

..... -"
~ <>J 1'".... -'" cc 1'"

G
<P <.!> <)J

1'"
CT' C"

~ ( ... U> cP cP

f~ ~,
0 ~

;,. .> C
Q 0 5 .1-1:'

fO ,
1 r t t

• <JO

V'
oe

JI r:- I V'

a '!'
ç <.l'

t>' UJ
0" E- +'

0('<> - ()J
Dl>-'



r

b~ ~ f ~
ft

cf).

cfEo ~.F
~r ?" ~ "

o .>a :P ~

~. -
r

?- (' , ~.

s- r
c

1:- .C ~ ~
cP

1

~ .

?a
~ , .J

1 ~ VI .Ç i'- ~ ~..,., 0 r<' (
+' ~.c 0 ~

~il- l'

"(l f ('Q

cP
/J c 0

0 r
1 ,.9 ()'J +1 c0

..L ~

L-j ~ ~
~

o ,.,
~r_

~
,

iT' 1
1 1

1
.>- "-

6-
r

-'-' -'-' .l-r G --. c
v' <1' ç .... ::0- 0
0 li' DO "" >..<J.

cc
t:-

S 0 >- +' S ~,... <J' "'a s, v'

~H H,.
~ ri

" r» t
( .

H c- H le nt"
~n \ " .l- v'

~

.1-
:- ... )- ri .>-

t'" ~
C- C' +'

.>- .... ...>- c 1 G

LlJ) .t4
r- r cl'

G .> '-"
::0- V1

<1' Q 1::'
0 0" >- ~

l!o v> ~ r- 0

ri '-1 ~ v' r»

S n rv rJ

'" '" t n 0... J- • '" rF
)... I~

....." JO
+' r- )~

"--. +' <:»
CO

~ .c <1
J-

O j.

)- .>- bCl
fO 0

H ~
c:-

C' H H
te ('

n
(0 «J

,t;'

l



~ ~ l ~ l~'1 f ~

~;

t ~ ~- Ç:

f'ç' ~ :P
~

f.- ~>

.r .c- r
}

",9

f'

~
~ s: r i ~<J-'

--1
4-'

00

t
4-'

>- ~ ~
~"'" \"- f-

~

~
n

0 0 S

0'
t9 0 -t-l ~ W

~ .> ~
;tJ

00

1
t:" 6'

M ~.
r

(J'> .l-
I 1

1 >- L" .l- <J'
1-

l0.- t:" <f"'
U' s: .....
cr>

cr> t: r- I:""... ,.. 1$> ~'" ç- a ... ........ N> 0 <>0 S
S f fO c- t-'-... 0 H

()J

,.. H
,... r t: t t-l

ri r ri + ... ç
c

r: r- s, ... •1 f1
.JJ <-f s,

-t- .,.J .... r-
l'<'

vJ 1:""

;-l
~ ~ l·.J.! .j.J. c.L ""co fJ'

<J'

, 0<.> (J1 C"
... .->- 60

a» (0 v>
(J1 t ... oo

\
0 t-l <Jl H,.. r cJ'

(0 '" r:

ri 1 t
vJ

j.

-'

rUJ 1<> , C>'

.1- '" ... G....
0' (JI fD
".,

-'-
1""

r
(" 0

do

C>O V' >-
(:0 ri 0

S r
....

fO H

~
r

H
('b

r
(0



.r

fi· ~ ~ C'

l' i' ~f ~
~ e- r.,..

trl eX> -o
~ ~.'

Q

f,-'

?D ç ~. r.J'
.~cr> . ç

tD lJ'
00

~

'f
~ J

~
~

~C> s

f
0

~
-. 9 ~t9 0'> 00

LI-' .w À FLn .Ç

b
(l tcP
,:)

1 t
1 1 (<J .s,

t.' ~ Ul ,."

ç' +l
l>-- "" V'Il>
C"

ri .>. "" 1
('

ç' C- H
~~

H to "1 H <n 1 rr""
0H " ()J

1 .r:- a
~

,. 1 . ...,
~ ~

cJi .1-
~

.....

f-D cJi
tD Ci' ~'

"" ou 0

Lw C" .>-

é 1-1 H.
l' r""

.+ ...
~

0<> "t" s, r.
V' -t" G

~ cJi r:P
cJi (-<> ;0.

E U'

"'" V1 "c- I .j.l '-' 1

cP
~ Erf'

r
If'
li'
oU



-'

..t?o~ll. .su. ~c......J: ..Q..c..". .1.~cu.s.~ ~o~'t.. e~....
~~ \",t.:t c..o.~~:c:,..t cl... ~&....t...;...... .-t. 0.11

V/.o~ ~ 0_ ~ll. ~.L..l ~; •. ;,,~ ~ t.o~~

a....>e.c. .............. ~u. cU. ~u:.. ~ Ü~ cU ~o, J2.Q..,
. . .. ~

~~o.k e...t:... -\l"''''''''"~ JlA. "" •. 00t- clA.~~~
.' ~

~ et........... o..u. ~"""eue. cl ..P.Al: ............~. é, ' "-L 0. .A 1A 000 ,



II

Jfot-v.. ~~ .-.-. 0- -\,a.o ...i.c.' ci.'~ cl.a.-. -\"'~~ """-0 'l' "'\' ..

(d.~ ci.Ltu , • cM.,.;",- ~.:..-.. e:t.-... c. e. 'Q. ~ -\~~ ko ~t.t.o

cl . vt'l\~ ~"o' "",,0.:.,.. """"""" ua~ """"~ o<rU. 1\)',k:o.\:. .1.~ ~

""""~ ~ ~... ~~_ d.... .s,' .. \::Il ....o t ... " ............ -...L:.C!.

tcl..·~~~'\~~,
. " . .

~Q. o.......-~ ...... ·.b d '..wu. -\o..A.l:L~ ..ll..o.. ~~ d.L.-.~

,cl·-'l.~u..ov..~. ~ ~,~ ~ ...:..u." 1'UJ<,oO-.-t ~"H""~J
, .

~ .J1.Mo .x..v: .. Ill..:. k..~ ~c:..oJ., ,~~ """" I;,u. o..t:i,4. 1 ~ .....

~ ~~~ Roc....J.. =l).(!. """'~ ... ,~ ..ho~~~~

~~~ ~ ,~ ..lù.A~~~ .llJv.. .>c..v .• 1k...b>

..r.>' ~ç.:..-..t ,~ -..;>\-u.. ,'LX: .A • ..lU. ~~..:..~.

'dt ~, .A.o-.........>~ ~ •~ ~ ..l.v.> ~~ clo..~
.. ..

"-:-.ûLt -1.",..A" > """'- ~ "'\0'" .J..~ ~~ ... , ~..,--.l~

~<tc...:.. J>'~~o.A .ll.c.. {~t ~ ~o...~ ""'- clev-...o Ao..

<
~"""'"- ~ "'" 1A.o ,J. •••k. ~..... ~ ... <UJl~ t>- c.I , ·", .. ..ua..

~~,~.

~_'""""'~~ ~o...(.. ~ t< .Il o ) • 'O'V'o ~ ~. c...v.1J

-\~ ~ù.to ~'~ ""V>-~ ~ ~ sv..~ ........b. ~c.l.A..o...
~ ~~ ..Qa-,~ .JL.UA. 0... ~ ~·c>ll.. ....,..k-..o..k~.~

"""'~ ol.'l. '-<>.....u..l~ Jl 0.. ~••• do •• • ee ~ d..a. c .... ,...... eQA.. Il
Il



~~ UJ'\ 0 . ..... ....-...~:..u. J """" -\~ .d...vu. ~ k e, e. ~

~'..v..-ll. ~ ..q): .Q.a..,~ ta.z, cel'.A.....u.~ cl. ,~~ J

o •

~..u...~ -1'QAO~~......:t. .ll.>u.v... '-0" lC .ll ••,,') ..14.0

~~4..~ At. <.o~~ "'<>~ 0, ~ 3 .:.. O,1--i

"'\ p _ .. 0'. ..L_. _ .... -' ~ _ 0.... '.. ... co.",
tr\..~_ ~.,.A..IVV\.e. -\o"V"" .0. ~ ~~~ ~I(,.,

.3....:..v~~ c.a. ~\..o.i" ~ ~o.-J:. dA. c..l.AA..~

~~~ ",.llo\;O'W\ ~'l. ~. ""'"~ ~4A... <Oo.~..

• • .i" Il' 0<
_"""- IO .1 ~ """""""~""""- _ .JU->OI·OX''''''''' '\~ ~ Ce:,~, Cc.J(.J

~~ d-'~ ruR..

~.... "",,~~-..J;. ~

~ """"~ A<. ~'t4..~ , ~'""-':, d..~....;l «l..t. <.JL ~.ll.' "'"~ <

..) <L..... «.o~ ~ ~. -.. tU. ~"'"'"e, ,

~~I:.... cL....o.:...l .s:. u.. ~r', 1\ ...J2:,~ .Jl.<I. -t-"-<'~ ~ '...v",... -tvo~

~ cb. ""'-<1. JU-~~ .Jl.", ""~~ .d. ............... ~Q '("

•
c.<.~O~ d.... c.L..c>'UJ.' ~ d().A.A.o'>.Q.A. """'-~ (C....... .L.~à

..2 0.. """o..t.......'l. et....... 4~ ; ..Jl.....,.j; """...........:.t-..t .......... .........J;.~

~c.a.vv>:" cl '~u..~ cl,o." .x...~~~~ d.o. ..Qs.... , .
~t J,:~ """,,".,j.~....L.:~....... ~"- cl..~~ -f'<-~

Ac,.;.e.. t;~.",\:,,~ &te..Q.o, -\>.""J. cl..'~ ~~O~c.u.:........ Il



.-

• vb ~~"""'c.l "1 ~~.3J.-~ e ~. R "'i c.o~~e.. l'\A-i..

-\~ -\~0.A4~ d.o..l-o... .~. \N . ~. M. ~12c:L.t..\o..

• .Jb 0 t.h.k. -ù ~~~~o..l:. . l \)""""", -\ ~ t-

• \Jot~ d..l. e.,1..UV> c;I..o. ':l 0 l ':l 4 ...\-t. <. t. tïo~ )

• ~~ ~oL~. 4.-\-\. t t. \-'\o~,

• Jbo~e..".....l~. (JL~~ <Y-dht. )
• .Jt...v,_~ ......t~~ .. l"CA.."c...:,\: ...a...t:. 9.A.~.

o J\..~~....t etlL ~ .cl'~.w. <-. "tAA.... ~~)



.-

,



, «i4IIii

ECOLE; POLYTECHNIQUE DE THIES

. '1 LABORATOIRE DE GEOTECHNIQUE..... ... . ...

Essai de C.B.R.·· ..u.j
... , (Calif. Bearing ratior: * .....

Id tltt ti
~ ... D.G\a~ 1.' 1 1 t ". . . '. '.en ca on O" o~. 0000.. l,.an pu a euro •••••••• 00 •••••••

Calcul' •••••••••••.••• V'r1til§ •.•• ~ •••••• Date ••.4\''t~.8••••••••• 19F3t

,- .', .
Anne.u de charge

28 RN .
Facteur de conver-
tiens .
3a.~4 d1v.-.1 KN
dtl iii!croJll~·tzoe

Pieton
d1811~tre =.5 cm
A1re du piston

(5 cm2 x 3.14- ,.
• 19.6 CDl2

Ind10e du C.B.R~100
l 2._ de .p.mét.- 78. , _~3.?l5

.. ' '100
• 5.Omm de pénét'.'05 •

, ,

, "

•
Teneur en Eau1 Contrainte

•
1 Pression

....2 .:.:

.' '. 1. . '.

, .
,'..,

.,

..,
',1"'1

.. ,
: ~ '1,..

-; -'.

:..11
, •• J

v '

! "

flfil'tratlon ,t Anneau de

. . . ~

:" '"

..
charge 1 en KPa

r . " .

. en en KN :a
,

en DIlI (a) .' t (b)
,

(a)
:-!'~1Z;

. -, 0.0"0196 Ui2 Caps.:",
no

.625 .f.n 4(; o.&!tQ l( lOOC W'l'+ l' .
1.250 .... 2.10 %,a ".O~b WS + T
, .875 ....t05 1~O . ~.Soo WW-2.500 l.~"o 1,!>9 -4. !Oo If
,.125 '.\1S .À6 ~ t....~o WS
'.'''0 .~. UO JI 96 1.. ,:t~ li" l ....~

.... '7' ".,,"S ~~S . ;5.oCo
5.000 5.0&0 ~514 '\. \\50

7366 1. "~o ~\~ '-...3-
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UBORATOlItE DE GEOTECHNIQUE

... Essai de-C.B.R.· , , '~.t
f;·'· (Calif. Bearing ratio) . . ,'; . '
, CUL" cAa. \A". '. <, '

Ident1tication••••* .... ~9..... l'.anlPUlateu:r;~ •• !II"' ••••••• ' ••••
calcu14 •••••••••••.•••. VlIriti4 ••••• , ••••• Date ......\~ '1.-•••••••••• 19!':l&

ECOL§ POL,XTECHNlQUE DE TRIES
,

,\ ~ :~.

.-
, "

Anneeu de charge
, 28 KR

Faoteur de conver­
tiens
'8.24 div•• ,1 KN
dtl lllicrOl!l'·tre

Piston
d181l&tre =.5 cm
Aire du pl.ston

, ,(5 cm2 x '.14
,. 4

.,19.6 cm2
: '

eal',~·\:J. ",'1,

Teneur en Eau',contrainte .
en KPa i

1 (b)
., 0.00196 ~ Caps•..· '\

, , no

• •
Anneau de
charge en

<a>

.62' "~5 ..A 0 0""0 WT + '1'
'.250 '.'10 l.r. O, ~,() VS + 'l'
1.875 \.')os ..., o.~ftO WW-2.500 t..'140 '5 o.•~ 'l'
3•.125 ?. \15 " -4."0 WS
, • ."Q. 3·'10 ,",00 ~"O """.'75 .... '" "" ...-t., .ASa.o
,5.000 s.010 -4to .ACa.o
1.500 l.t.t.o ......, A!CJO "
0.000 '0.'60 .of , .. lt.oo'
2.500 \1••'<»0 -4=f-O J.SI.O

u

....
'.:, .,.';v..
:' ,••~ ,1J. ."

~i
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.. ~ .
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• h
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-4 t-t~., . ., '.H t 1-) ••• ! .
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ECOLE POLlTECHHI,QUE DE THIES

or

! '

IJ..ft0RATOIRE RE GEOTECHNI~

"'"'-'3Essai de C.B.R. +-'
:' '. (Calif. Bearing ratio):.

Identification ••~m.~.~?~T. . l'~anipulateur Il Il 1 l" '

CalcultS •• , •••••• ,.,••• VI§!"ititS., ••••••••• Date•••••••••••••••••• 198.

, ~

}.nneau de charge
28 KR

Faoteur de conver-
tions .

"8.24 div.-.1 KN
dt. IliIçror.l~tre

Piston
d18J1lhre =.5 CUI
Aire du piston

,(5 cm2 x 3.14- .
-19.6 cm2

Ind10e du C.B.R~100 ~p
l 2._ 4e ,PfAét.- 70. .,Y... 4

, - , {Ir:;'. 100 0.0_

• 5.omm 4e pénét'-105 •
,

C~R ::f~ ~ Li- ~ .5~

Pln,.Uen· Anneau de

1
PressIon i Contrainte •Teneur en 'l!'Alu

charge en KN :z en KPa i. en ,
en lIDl (a) ';' : 1 (b) .. , .

<a> r' 'tb14 ., ·0.0"0196 DU Caps •.· \
no

.625
1.Z50

,.67'
2.500

3.125

5.000

1.500
0.000

2.500

'. ,..~!~ ,'*

. ,

•

.,'
.' .'l

,.'. \.. ' ~.

'.1 :J5

,~, "1)
\.0 &0

U..loo

1[.lf

•

2·

1. 50
~80

l.lllo

900

'1111' r;" q~~I'1T,; '7"'").'1" ·:i·~ •II! .~., ~
1 II::: ',' : l','I' ~ l''~' ,':tL· ':11, ,.
t ' fll' l' t 'rr 1 • 1 '~ ··Ir

:110, H" :~:. j:n. ,IT; .~::~r.,...,
l', J' 11; . ': .i;·; 1,;1' :,1' :i'~ :;1: f

- ~ , 1 • t e 1• ~ '.1 f • ...' 1'!' .. i .. ..

J rI'!!: ,1: .;; !:'.: ;:;" : ;11':;11' r -
., l;l: 1'" ',:::+1:,;,' ::1' , ' :n'IIHf: • :

~ -t... ·t~ --" ......~

liT + '1'

ws + T

vs

""

m. '.

•

Fi tli i~lli

~ ur .
~

ïj:ll
llf ..~

'. i 1r1'

1
11IIII



E,COg POLXTECHNIQUE DE '!'HIES

LABORATOIRE DE GEOTECHNIQUE.. .. -
Essei de C.B.R.

'''. (Cal1f. Beer1ng ratio) ,
Identlticatlon••~~........... ~anipu18teur•••••••••••••••••• ·
Calcul'•••••••••••••• VérltllS ••••••••••• Date•••••••••••••••••• 1913.

. "
, "

Anneau de charge
28 KN

Faoteur de conver..
t10n8
38.24 div•• 1 KN
dtl II'llcrom~tre ,

Plston
diem'tre =.5 cm
Aire du piston
(5 =2 x '.14· ,.
• 19.6 cm2

Indloedu C.B.R.: 100 '3.19
l2._ cl...~IQ't;. 70. •

. 100 ~.11.f
• 5.Omm de p4n,t··105 •.t~5

'c ~R:::. 3~ '9·
3.1'+

1 1

Teneur en Eau'1 Contrainte, .
en KPa 1

l (b)
•. 0.0019"6 m2 Caps •• "

no

1
Pression
en KR ==

(a)

Anneau de.
charge en

(a)
en lIIIl

ki....
fii

• ..-:,r. 1

fi .
r­,
•

•

l -r t t ! '1'
r "!'t. .• ï~t

lith. . if"H.. ..Jo ... ~: ,. f ..
. •• t .' l' .; ••

as.es

•

--\00 W'l'+ l'
~I.lO liS + l'
-\ ~o 1nf-
~.t.o '1'

.tsèl ws

.t,;o

"".t.~o

~oè)
.

~'Zl
4ot)

4.1.0

• t:....
·
•

• ·. il., r •
.:: TI.'

tt..loo

s.o. CI

'\.ns

.62'

o';

" .. .' .....

~,
.. '. J; ..
•• '.1

•

3.125

0.000

7.500

2.500
l," ...
l' ;.~.

,.67'
'.250



BC0I! pOLmCHN1,QUE DE MES
,~

, , ~"""-:
J", ,1

, "

LABORATOIRE DE GEOTECHNIQUE
.. It. •

Essai de C.B.R. ~ 5
(Calif. Bearing ratio)" ~ .

Identltlcatlon ••~~.~. P.~YJ'. ~;anlpulateur ·
Caloul' ••••••••••• ~ •• V'rItI' •.••••••••• Date •••••••••••••••••• 19B.

• '.~ f

, Anneau 'de charge
. 28 KR

Facteu'l' de conver­
t1Cne
'8.~4 dlv.-,1 KN
dtl Ililc:rol!l~tre

Plston
dlem&tre =.5 cm
Alre du platon

·(5 cm2 :Ir 3.14

• "4
.19.6 CIIl2

r d ;a, BR' c. I.t 1
ft ioe QU C. • ·'100 :r.t

l 2.,. de .~~'t,. 70 . •. ()
. .' . . 100· r c>

l, 5.Omm de pQ , t ' -
105

.. i.o»

. 1b..U

en lIIIl

Anneau de
charge en

<a> 1
·Pression

en KN CI, <a)
'., 38. 24
1 (b)

1 Contrainte
lenKPa ;
1 Cb)
• -=--"-::;:T::~-=-:.,. o.00196 1114:

, Teneur en Eau

Caps ,,:'11
no

.62' ."3~ ~~o liT + T
',250 \.\.10 .ss e VS + T
1.67~ '.~or. ",,",0 WW-2.500 t.\'-o ~",<J T
3.125 ~'lS 5~O WS
3.750 3.110 f:l=l-O "te
~.,.(,

'".'"'"5
6i.o

5.000 6.010 "\40
'\..

7:'00 l. ,t~ +~o

0.000 10."0 .
~,o

Z.500 U.1oo S'to
: .'
.,!"

•• 1 6

. ~. v

.-:

, '

" ... .,

, .. t::i
· n
•

1 · • ,
• H • l. " .ll

tf n 'fi
~

•
~.

,2, ..
.' ,:0:

•
TU

. 1tll .ii
1 l~J:lf '

.~ l,

t,

llii
ii~
l,'J

Hih
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ECOLE POLYTECHNIQUE DE .'J1IIES
" •

LABORATOIRE D~ GEOTECHNIQUE!

1.

'. '

. 1. .

.lt'~ c. .

Piston
d1811l.tre =.5,cm
Aire du piston'
(5 em2 x '.14

• 4
• 19.6 csn'-

Essai de C~B.R. 'tt: C :, ,i
(Calif. Bearing ratio>' 1

Identitication. sy-~.ft .~~lf.t. . . J>;anlpulateur~ •••••••••• , ,.~ ~ .: '
Calculé Vl§ri1'i' ••••••••••• Date ,... 101. ••••••• '•• 198~

••.1. , ,

Ind10e du C.B.R.1

100
,1.' 2.'. 'cl.,P4Q't••,~. ~ "!':",

• 5.0mID cle 'P'n"t'.1~;-100 • ",:~..,'

Anneau de charge
28 KN

Faoteur cle conver­
tions
38.24 div.- 1 KN
dtl JnicroJ!l'·tre

;

.. "

Teneur en Eau
en l1li

Anneau de
charge en

(a) 1
Pression
en KN l:S

(a)

Contrainte
, en KPa (
1 (b)
~. ~.'00196 II'U Caps.,: l

no

r
"

l"".

·mrill
ljp

j~J1l

• tt'h.t .•. , • ,,~~

•

'1'

•

\'l'l+T' ..

VS + T

W8

•
10' "P~\ic)~ A~' DIII.

1it

, ,

:1

t • ,gbg • ~ oc..."-
.Jta ,""Co. .A Ie. .•
:Lo • St) .J.. u. ,1.-
.1..1.1 • Laa t. t.a.o.d
1.'S • :Joc. Jo&;, fa• .I.

",of .. 111 ill!l. ,

!t~ ..119 la 5'•. "

!5 .. tuS '-U.I

li.!. ~ ..D!tJ &'0....
la=1- .J.u.S • fa~~. ~

5t. ..1_ t':l) "~,

2

/. ,".
,,'

l .",

1'.

..

') "

.," 'l"

, '.

."

.625

....

3.125

0.000

7.500

2,500

..,.~ .', :

5.000

1'·750

l' .675

'.250
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ECOLE POLYTECHNIQUE DE TAIES

If.BO~'I'OIRE D? GEOTECHNIau~ : ,,),
Essai de C.B.R.,I

. (Calif. Bearing ratio). '* ':J'" , ·r~,
Ident!tication ••~.4f.. .P.9M lo. l';anipulateur•••••••••••••••",":,: " .
Calcul~ ••••••••••• '. •• VlSrltil§........... Date • ..., 5_Cl•••••••• ,.. 19Bt.
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ECOLE POLXTECHNHlUE DE lHlES ;', .\11" i;:·
l ' 1.,"" .' 1 ,1:'" '
, !J.»ORATOIRE Q? GEOTECHNIQUE , ' ' "::1:

Essai de C.B.R. 00,·~· I! .:
(Cali!. Bearing ratio). ~·o ,,' .... :..[',:,,1.,

IdentifIcatIon.~·.Ik.P.c.\'.'. l'.enlpulateur••••••• ~ ••• ; •• ~ ••\.:." .
Calculé•••••••••••.••• Vérifié. o ••••••••• Date •• f,fo•.,••••••••••• 198~'
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dIIil11l.tre = 5.cm
Aire du plston
(5 =2 :le 3.14

.. 4
.. 19.6 CDl2

,
. JI/.;..' • lk'" of . , '
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ECOLE POLYTECHNIQUE DE !HIES

, , .
" ,

Plston
di8U1'tre = 5 cm
AIre du piston
(5 cm2 x ,.14

• 4
- 19.6 CD'l'-

LABORATOIRE DE GEOTECHNIOUE- • ~ :',. ~ : ~ Il 1 f

Essai de C.B.R. ,,*"'=1 .'. ,:: ~
" • (Calif. Bearing ratior, " ,"," ::.'Î -: ;

Identitication. MtW.4f. ••P.9\o\~. • f.anlpulateur. Il ~ •••••,'/'
Caloulé •••••••••••••• V~ri!i'••••••••••• Date ••~'~.~~•••••••••• 19a~', '

',; ..1.,
Indioe i!u C.B.R~'100 . , 1

• 2.5_ 4.,.~q'1:••ltf;.;, ' ~'6.',

• 5.Omm 4e 'p,~,t._;~5100' .'.','J# .
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ECOLE POLYTECHNIQUE DE MES ~::.I:::· ~ .:.; ": '\'.:' l··~, . J

• Ii' '.' Il:
LABORATOIRE DE GEOTECHNIQUE '1 " ~ .• !

• .-~ ... 1' ' , ,

Essai de C.B.R. ' ~ ·...0 ' '\. Il
(Calif. Bear!ng ratior.. ' .',:' l,.

Identification. M'fi.....W. PP.u,.~.'.. l';anlpulateur••••••••••• i •••• ;'> .
Calculé •••••••••••••• V4rif!&S ••••••••••• Date ......,-; k ••• ,; ••• f •• 198..,·

• • Anneau de charge
28 KR

Facteur de conver­
tions
38.24 div.- 1 KN
dtl Iliicrol!l'·tre

Pieton
di8lllttre = 5 cm
Aire du piston
(5 cm2 x 3.14

• 4
• 19.6 cm2
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ECOLE POLYTECHNIQUE DE THIES

.' ' LABORATOIRE DE GEOTECHNIQUE- • .. , ' l,''.:' ". t

" Essai de C.B.R. # M . ;:' Il .' :
(Calif. Bearing ratio)" l r " , :,1' ,"

Identification •• M";.",,~, PP.'-'~.• , l'~anlpulateur•••••••••••• ; fi .t.: ,
Calculé •••••••••••••• Vérifié •.••••••••• Date •• .t.'... &t••••••••••• 19B.a.'

Anneau de charge
28 KR

Faoteur de conver­
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38.24 div.- 1 KN
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ECOLE POLlTECHNlQUE DE THIES• , .,
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'. 19.6 CDl~
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J, ," JiLABORATOIRE DE GEOTECHNIQUE l " ,
... .... ·t .~ .: '. /; " 1

Essai de C. B.R. ttJ~' .~. Ii ".
(Calif. Bearing ratio). 1,

..e' •

Identitication. ~k-.4+.P.q\A~. l'.anipulateur•••••••••••••••••• · ..·
Calculé•••••••••••••• V'ritié••••••••••• Date•••••• ~~r. ·•• 198.&

. . .\

ECOLE POLYTECHNIQUE DE THIES

,.'.

Indioe du C.B.R~1~ , . JA2.'~ cle.1!'-'6t."';tr., .' .3.... ,

A S.Omm dep4~4t._~g;·100 .:~~ '.

4

Piston
di8llllttre =.5 cm
Aire du piston
(5 cm2 x ,.14
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Anneau de charge
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Faateur de conver..
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38.24 div.- 1 KN
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ECOLE POLYTECHNIQUE DE THIEq

-, • '1' 1 • 1\' :,;."
.':; ~i'!' .,," ..

'1\" ', 'l' l , 1. i;' ".t• ! ~ , l' -. t

LABORATOIRE DE GEOTECHNIQUE :'11\,' :1
_.... 1

, "

Essai de C.B.R.· ''':'J .;'
(Calif. Bearing ratio)., *,.flt .:', :.. 1 ,',,~~.

Identitication. ~.cM-.~9s-\~.. l'.anipulateur•••••••••••• ;. '•••'/,".
Calcul~•••••••••••••• VlIritl.s ••••••••••• Date••••••• ,",,'...k •••'•• 19F:l"

,
,'.

:. ~ -,
Indloe du C.B.R~160 :

• ,2"lIIID'4._~~',t•• '18:;, ,.•,'.-4
• 5~Omm de 'Pf~'t'.1~5; 100 III' :':,9

Piston
di8lll.tre ==. 5 CUl
Aire du piston

(5 =2 x 3.14· ,.
• 19.6 cm2

Anneau de charge
28 KN

Faoteur de conver­
tians
38.24 div•• 1 KN
dtl v.lc:rolll'·'tre

"
-..

,l" "

" Teneur en EauP.sn.tration
en IIIID

Anneau de
charge en

(a)

1 Contrainte
1 en KPa
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•.' 0.00196 Caps.,: "b
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1

t rt,

'1'

. Teneur en Eau
. ~ . .

.

ws

WT + 'l'
ws + T

Caps., "
no

""

1 •

.. ,

Piston
d18Ul~tre ".5.cm
Aire du piston

(5 cm2 x 3.14

• 4
• 19.6 C1I1'-

1
Pression 1 Contrainte

ien KN co 1 en KPa
(a) , (b)

1·, 3?i,}l+ ~ , ·0.00196 m2
1

tl'S' .J'~t....

• t.:n • CIlll Il

Il~$ lal.:I ..-
.J. .•U!i· !\~&. ....

~.'."'J. ":I~ .. Il

.... :soo tL~ ~

~ et"!1 " 2:1.1.
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UBORATOIRE p~ GEO~HNIQU~ ,;,; I, ,.,'

Essai de C.B.R. .t:k ..\S . "'; ~
(Calif. Bear1ng ratio) . ',' . . ... 1':'

Identificat1on. ~.4-I-.P.q,:,.~.. f.anlpulateur •••••••••••••• ~ .,.:' ".
Calculé••••••••••• '. •• Vlir1f1é........... Date ,,~... • ••• 198'"

Anneau de charge
28 KN

Faateur de conver­
tlons
38.24 d1v.~1 KN
dtl 1liicrolll'·tre

. ..

~.."
1

.0', .,

.-:

.~ ',~.'.

ECOLE POLYTECHNIQUE DE THIES

.62'

en l1li

...'.,.'

.,;.!~.~

0.000

2.500

7.500

3.125

2.500
1.87~

1.250

Il ..

Ptfil.trat1on f Anneau de
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~BOAATOIRE .Q.~~GE~O;,;:.TE,;C:;;:.HN=IOtJE=

Piston
di8ll'tre .. 5 cm
Aire du piston '
(5 cm2 x ,.14

- 4
.. 19.6 cm2

: ' ~ "
, , ,

," , "1
" Essai de C.B.R. ,""J, ' "

CCalif. Bearing rat1o) " ~ " " ,,:: (" .:" :;

Identitication••~..", .e9~.t. .. . l'~anlpulateur ••••••••••• ~ ~ ... : ...,. ':
Calculé V4ritié •.••••••••• Date•••• .,.1..s.,.. k ••••••• 198&.

" ~ • •• ': 1 • J

Ind10e du C~B.R'100•2.'.. 'de -~~'t.~',0_; ,.II.,&,

• '5~0aIm de '~~ét''';6; 100 ID 14~O

Ânneau de charge
28 RN

Facteur de conver­
t10ns
38.24 dlv.-1 KN
du 1li1crom'·tre

ECOLE POLYTECHNIQUE riE MES

,,' '1

'1'eneur en Eau
F

" l'

P~'tratlon

en l1li

Anneau de
charge en

(a) 1
Pression
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'1 Contrainte
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LABORATOIRE DE GEOTECHNIQUE- ...-. -
Essai de C.B.R. ' ...a.J~

(Calif. Bearing ratio)', ...

! :iif . li.
,

, 'i,

':'(
Identification.M~f+. t>P.~1-... r-;anipulateur; ;~.'" "
Calculé •••••••••••••• Vérifié••••••••••• Date••••••~t..4 ••••••• 198~

ECOLE POLmCHNIQUE DE THIES

.. Anneau de charge
28 KR

Facteur de conver­
tions
38.24 div.- 1 KN
d'lI Pi!c:ror.l~·'tre

Plston
di8ll~tre = 5 cm
Aire du piston

,'(5 cm2 x 3.14

• 4
• 19.6 cm~

<,

J •
01'- '1

,Teneur en EauPIil.tratl0n
en IIIID

Anneau de
charge en
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Contrainte,
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ECOLE POLYTECHNIQUE DE 'IJiIES , .

Platon
dl811l,*tre :,5.cm
Aire du piston

(5 cm2 x 3.14

• 4
• 19.6 œ2

LABORATOIRE DE GEOTECHNIQUE
- • . - , '1' '. :

Essai de C.B.R.·· ~.Ai . . ,1 .:
(Calif. Bearing ratio>' . .,' i' .. .:

Identification. AI\-~fIi..1.q,,~... r-;anipulateur•••••••••••••••••;. :.
Calculé•••••••••••••• Vérifié••••••••••• Date ••••••••~f.~•.••• 19B~

': .: l·t

Indloe d.u· CaB.R. . .
1'.2.'" d•.':~'t.• ';à:~~ .1.&
• 5~Omm de ·p,~,t;..~;' 100 .. A '.a.

Anneau de charge
28 KN

Faoteur de conver~

tians
38.24 div••.1 KN
dtl 1!'.1crol!l'-tre

" .

..

l' ' ~

'." ..
,.'l'eneur en 'EauP'D.tratiôn '

en lIIIIl

Anneau de
charge en

(a) 1
PreGsion
en KN CI
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:.~ 3fb}li

" Contrainte
en KPe
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Il ; 11:1 'J'. :.:: ! !·~1!~r~':f-l;.; .::\ ,H, t:l:t ~, ...... t::;rq., ... ;n .:, ..... ,... ·· •. :t.

..... • ',!l' Il ;. :1;:;: ],:1' i.i :i'~ ::,: li'
;..~ t'.. 11,1". "'~ "" , ..,' l'!' ..,. ~t ..

• '11 H,ll T -1 ;11: LI: '::\;'.: :::·ri. :11 ;:tf:t; ;.
Ït '1..... i \'1: l!-h '::+-.11 ~:'y.' :n.11Hr a . ..:

:-. ~ t·· ":' ... ' .• , "' ...•..••.•.••,' ~ 1l:i' ,~.;
.... , •• ,1. ~' ••.: _.~ l'" ~I.•

,Hl ~~n tif' ~"'l ;:: :"·1.1' .. ::~ .::: -ii:t~;::: • 1· m1"
,... 1 1 ... ,' 1':-- "f ." •• o. " ..... '1" \h tr" ".1 t' .

,.. l ' •• ,' • 1"" 1 t·· ';"0.+.~..~.~I,.~.~...~~gj.,~-;#.ij~~~~~~~lmlf#l;~~• ... , • .1 .... ~ ~ J-:.:. ...:..;..~.,:~;..;':""": ". . r - .. .,... • 1

~ï :.;, :i:;!I:: ;, 1":: I:J'" I::::l":;!tl::. trr •
•. lft.J. .H! !,',' Ill,', :. fi" .. ··1 .. r·· ... ~~ -.' ..:..~__ ...... .. ,~ ...:...;.:' '''r~-

fi . rt "1';' .. ,., . . • ." "" j .. II'" .... ..+t-c': .!fh l';' t .:lh P;: t~f: ': ::::1,.; .: :. :1': ;.t.{:"T' +
. . ~~: !; : I"~: -7+~7~1*7~·.~ t~~:~ .~:: :.. ~

f ~••·n l ,.1. •••. ',' ) ... ''''',1.,. ''';l'r'' ·l .. ~ ,." . ,-i f l, ·.Jl 1" .'-rl l'"~ l,' ••• ' 1',1, r' ,.. ... . ...... '~t. U ~ 1 t'."· Il· .• ,. • •• t·· . 1 • -41

. ln l~·\ r4,t-:~":" .T~~ ~~ :~r~ ,.:-; "";,.1
1 fil .:f: ~i1i HJ.1 l;'~'; i71: ~j~: ;lH l"u J.

1" [.1. l"" ••,'"" fo·, ,t· f 1 1Il, !l' .:;'r;·\· ri'! :::,' 1 t.!4.1~:.l~' 'il t • • .. 01. '
~11 -:1:! , .. .f il III il:l' •
'TI an IHf if-. tfl ~ :!il!

d' Unh HG· ,! mtl 1 tJl 1
ll'Ii' lif" 1 "llli 'f,t'l'Il: un III il: i ! !hl:1 t:t:

"'.-

; .

~h

ti

•

"1ft .
~ .

".-,

,"

" ·t.

.; ',::

• 0 ..

:. t : ,

.. ') .'

., . :.t

:" ,."



ECOLE POLYTECHNIQUE DE THIES

"

..
'·'l;t, l' ;;

.. _ ... 1;1 ,.!l'.!: '1

'., r ',. "l' 1.1] -,
• ". - -.'. : i ;.' 1 ~ 1..;:' :.. .;, .;' '. l'II t. 1

. 1..':. 1'1 ':.' '!

Yo,pORATOIRE D~ GEOTECHNIOUE ".' '. . ,1.

Essai de C.B.R. . olol "'-:5 . .... ': Il
(Calif. Bearing ratio)':' ' , '..

.' ,
Ident1tication.M~......to~ .. , r-:anlpulateur••••••• ft •• i ft •••"; .:

Calculé••••••••••• ,. •• V~ri1'l~••••••••••• Date•••••• .t~;k •••••• 19F3~

Anneau de charge
28 KN

Faoteur de conver­
tians
'8.24 div,- 1 KN
dtl 1li1crorl'·tre

Piston
di8lll'tre =5 cm
Aire du piston

(5 cm2 x 3.14· ,.'
• 19.6 cm'- , t :

" .
, .
"

",,' ,

Teneur en Eau
en lIIIIl

Anneau de
charge en

(a) 1
PreGsion
en KN ..

(a)

1 Contrainte ,
lenKP8 .\
1 (b)
., 0:00196 ~ Caps .... '"

no

. ~ . .'..
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. ':+ '...
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1

• 1

~-:t '": 1:: ' 1
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ECOLE POLlTECHNIQUE DE 'J1IIES
.! . !1~ , t ,

!/-l!0RATOIRE Q? GEOTECHNI~ "'1.

Essai de C.B.R. *.2.0 ' ,1
(Calif. Bearing ratIor, .,r

Identttication. A'S.."."". PA'+1:... l';anipulateur••••••••••• ; •••• .,
Calculé VlJritié•••••,•••••• Date •••• .-\~..~ •••••••• 1913-'

Anneau de charge
28 RN

Faoteur de conver­
tions
38.24 div.- 1 RN
dtl Jlii<.:rol1l'·tre

Piston
d1em'tre =.5 cm
Aire du piston

(5 cm2 x '.14

• 4
• 19.6 cm2

, ' ,
'.. (

"

, ,
, "

1. "

Teneur en Eau1 Contrainte
1 en KPa (
1 (b)
•. o.0:':'071:::::96~-m4i.J Caps .,' "l
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1 PressionAnneau de
charge en
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.625

2.500
0.000

7.500

2.500
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'.125

,.87'

1'·750
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ECOLE POLXTECHNlQUE DE THIES

LABORATOIRE DE GEOTECHNIQUE- - ~

'"'' .
r ; ') 1 • , , ' :,

" ". ''1:, .: 1· :'" ,','
,Il 1

'l,

Essai de C.B.R. ' !:F.t..t. il
(Calif. Beadng rat1o) . , .. 1 '!'

Identltlcatlon.~..... tQ\A.\.... r-.anlpulateur••• u •••••• ~ •• ~.;.. .

CaloullS •••••••••••.f •• V'rltilS •••••,•• t ••• Date ••••oC.i ... If. •••••••• 19~

Anneau de charge
28 KN

Facteur de canver­
tians
38.24 div.- 1 RN
dtl mlcrol!J'·tre

Plston
d181llttre =.5 cm
Alre du piston
(5 cm2 x 3.14

• 4
• 19.6 cm2

Ind1ce du C.B.J\'1~ . ,
,. 2.5.- d.,~~'1:••~ ';, .: .3".

• 5.Omm de ·P4~'t~.*5 100 • C.5

, .1

Teneur en Eau

en 11IIII

Anneau de
charge en

(a) 1
Pression
en J<N ""

(a)

, Contrainte
1 en KPe 1
t (b)
~ •-'~"".--OO--1""'9""6ro-11I2-' Caps.·/ l

no
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W'l' + '1'
ws + T
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ECOLE POLlTECHNIQUE DE THIES

LABORATOIRE DE GEOTECHNIQUE.... ...-. ...

. , t. •~ • ;,

,';·1'\ " .
.: , 1 t" l,, l, ., .. '

If' .', "'lt

. ,l, ~
.: l,.. 1.

Essai de C.B.R.
(Calif. Bearing ratio) . ._ l ,

Ident!tieation ••44.~4t-. '9~. ... f.anlpulateur ••••••••••• ~' ••••• '.' .:
Calculé •••••••••••.••• Véritié ••••••••••• D8te••• I4.~H •••••••• 198i.,

• • Anneau de charge
28 KR

Faoteur de conver­
tlons
38.24 div.- 1 KM
dtl 1Ii1CrOI!I'·tre

Piston
di8Jll~tre =. 5 cm
Aire du piston
(5 om2 x 3.14

• 4·
• 19.6 Clli2
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en l1li
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ww

'1'

ws

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

teP.
"... ,.-,

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

• rllt:r
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ECOLE POLYTE'CHNIOUE DE THIES

LABORATOIR~ DE GEOTECHNIQUE

Essai rie C.B.R.
(Cali~. Rearing ratio) ~ ~,

Identification.~.d:&o~1-h~~~r<.anlpulateur .
CalcullS •••• ~ ••••••••• V~riflé••••••••••• Date •••9.. ~.-.1.1 ••••••••• 1988tl

..
J'

-,,
Anneau de charge

28 KN
Facteur de conver­
tians
38.24 div.= 1 KN
du t'll(;ron:~·tre
•

Piston
diamètrp. = 5 cm
Aire du :'iston
(5 cm2 x 3. 14

:::1 -----

4
:::II 19.n cr.?

Indice du C.B.R. 100à 2.5mm de pénét.- ~71l'110~;';;

100
à ~.Omm de pénét.:::I1~O~5~;';;

c, BR: 18.1~

:::1

:::1

l~iuftratiOn , Anneau de
---=======~

en mm charge en
(a)

Pression
en KN =

(a)

r~ 3'?i"r'

Contrainte
1 en KPa , 1

1 (b) 1
!:::I o76019hrn,l Caps.

l no

Teneur en Eau
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T
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T

ws~9'j.n
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~.\"G
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1
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ECOLE POLYTECHNIQUE DE THlmi

LABOR~TOIq~ DE GEOTSCHNIQU~

(C:~~~: ~:a~i~;t~at1o) ~ 2,
, ,
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Anneau de charge Piston Indice du C.B.R'
100.,..... ~ ........,
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LABORATOIRE: DE GEOTECHNIQUE- .
. Essai' dé C.B.R.·· "!:I .

(Cali!. Bearlng ratio" --\:t?', '.: '
, ';l . . • . ,..

Identtticatlon.~ ~~p.~~I>:anipulateur. Il •••• Il •• Il ~ •.,.'.: .:

Calculd ••••••••••• '••• Vérittt§ ••••••• , ••• Date••••• ,:•• , •.••••••••' 198.
• • '.' 1 f' t • . ' , • J • " \

P1aton , , ." .'~ Indl'oe du C.B~~.~06 .. ',,,.,,: ,
d18J1l.tre ".:5,·cm • 2._, 4....~'t.~ "O", . :..~:.h/
AIre du piston ..' ',', ': ..... 100' ,,"\'
(5 cm2 x ,.14 l 5.omm de P.,t·-105 _.

• . 1 .:~ .. :1'· .

_ 19 6 ,. 2 "C e,~:;': ':ft ~1 r;
• CII- , ,,' ..l', .
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Anneau de charge
28 KN '

Facteur de conver
Uon8
38.24 div. a 1 KN
du m1cror.l~·tre

ECOLE POLXTECHNIQUE DE t'HIES
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. Essai dè c.B.R. ..: '..x.I i.. " .... ... , " '
(Cal1f. Bearing ratio)' ~ "'t. ' . ": . ',: . ,. :.;:

Identlf1c~tion.~.~~'t'.9\~'" r-:anipulateur••••••••••••• ~ .. ':
Calcul~••••••• ·•••• :••• Vérltié•••• ~, ••.r, ~te ••"!ii',.\:,.· 19~f

. . '....~ . . .; ~. t'A' .'-

Piston ' .. ,' . . Indl~e dU. C.B~~1go
d1811~tre a.. 51:cm • 2,," 4.;...."...".. .',:.';/:<
Aire du piston " .' :~;'; -. :"" :'Ù;O"':' .
(5 =2 x '.14, l 5.Omm de -,p"'~t··105', . ~',

• • 19.6 :m~ . C6~'~l5. '.0...··<
, .

Anneau. de charge
28 KN .

Facteur de conver..
tlons
~a.24 div,a 1 KN
du mlcror.l~tre
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ECOLE POLlTEC!1NIQU:E DE TRIES
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ECOLE POLYTECHNIQUE Pf: mIES . " ' l, "

", ·i

",l/-BORATOIRE' DE' GEOTECHNlaUE", :.;,:~~,:,

Esse! dè C.B.R. ..w..~\
. '(Calif. Bearing ratio) -tt- ,",
. . ..'. ' . . ,"

Identlfication~~~~ Jt:enipulateur ••••••••••'•••••••• '
Calcu14 •••••••••• "'., Vériti4•••••••.•••• Date••• ~\i'.\••••••• ~ ••·.. 198J

.• -, d t.~~ 1 L. ' . :' '.' . ..-. ~\ • '

Piston ' ''', ' ' 'Indl0,. du C.B,.~)-100 ' ',,:,
d1811l.tre à,'S:cœ' '. 2.,., d..:',~," •• "d l, • 1'.:':'!::"~
Aire du pieton' ' " ~' 100' ';",

' • 5.Omm de -A.'t(5 'cm2 x '.14 , l'V" '·105 ,.
• ,'" ~ .. ~ • .:: .'. 1. 1 :.\',. " ' "

• 19.6 CII12 .'::, " .C~ ~':~': 1O~~O , ',0'

Anneau de charge
28 KN '

Facteur de conver­
tions
~8.24 div.- 1 RN
dù microJ!I~·tre

,i

•

, i '

" Teneur en EauP6ù'tratUn
en lIIIIl

Anneau de Pression 1 Contrainte
charge en en KN = 1 en KPa l'
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iii " ". 1! 3?b14 :1 ~0~'i56196"'ié
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Anneau decbarge
28 KN '

Faoteur de conver­
tions
~a.24 41v.a 1 RN
du m1cror.l'·tre
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.: Teneur en Eau
'. : ~ ,
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no'

, Contrainte
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(b)
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<a>
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ECOLE POLlTECHNI~E ~E 'fHIES ' ., ' ' , , ,

" , LABORATOIRE' DE' GEOTECHNlcUE' :,:~;:::;' ,
-- 4 • " ',' '" •• ,~ ,. ~' l" ~

Essei dé C.B.R. " '~::{, :" -.'. ,:: ,,'
, (CalU. Bearing ratio) ,; .'~, .. ,.,. ,.',' ':~

, l"

Ident1tlcatlon.'M'Wlf.~~-a#~\cw+ Jt:anlpulateur ••••,••••••••••:~ ••~.' , -, .
Calculé ~, Véritlé~••• ',"';~t!,~' ?~te•• 4-P.-.~; $/1 193.

. t .. ";,. 0/ , ~ _ .... , 0 ' • r .., ' ',, .. , .. ;<'.. '

Anneau de charge, Platon ,,:,,; '.: ,lndl~e du. C.B~'120"':;i'f''''

Fact - ur28dKNec~nver ~~~~:ur~.pts~on·.'CIIl·', 2.~ 4.!:J,""~:.~, .'" ',Y~»F/.":
...... ' .', ", 100" l"',"

tlons ' (5 cm2 x ~.14 • 5.Omm cle,pq,4,t·-105 ..' -.', "
38.24 div.a 1 KN J
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• 19.6 CIIl2
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Plston ' . ',:"\
. d18J1l&tre "",'.cm
" Aire du piston "

Cs =2 x 3.14 '.
• ,.

• 19.6 C1Il2

Anneau de charge
28 KN .

Facteur de conver­
tions
'8,24 div.a 1 KN

,dt! mlcrOJ!I~·tre

ECOLE POLlTECHNlQUE DE J'HIES , .

~BORATOIRE DE' GEOTECHNI~: ':.;.;.~~:
Esse! dé C.B.R.·', .::\.t r· .' -,

" (Calif. Bearing ratio)." . ',";.:' . ,. ,.:(

IdentltlcatlonA'\'t'I-\H-~~~ l';anlpule.teur.,,~•• , 1 ••••• '.~:'. /. :': ..
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ECOLE POLXTECHNlQUE DE THIES
,

l ' :\ . ~BOMTOIRE ~E .GEOTECHNIQUE

Essai de C.B.R.· . ~ -i~'
, (Ca11f. Bearing ratio), ' ,',
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ECOLE POLYTECHNIQUE DE THIES

LABORATOIRE DE GEOTECHNIQUE- ..-. -
Essai de C.B.R. ~ ~

(Calif. Bearing ratio), .... ,. l "

Identlticatlon.Q4~.~....~~ l'~anlPUlateur•••••• ; ••••••••• ~;.... '
Calcul' ••••••••••• '1 •• V4ritié •••••,•• ,'•••• Date ••••••4f_ 1981.
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Anneau de charge
28 RN

Faoteur de conver­
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d181l.tre =. 5 cm
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ECOLE POLITECHNIQUE DE .THIEp
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PIston
d18J1l'tre =.5,cm
Aire du piston

(5 cm2 x '.14· ,.
.. 19.6 CDl'-

LABORATOIRE DE GEOTECHNIQUE- -
" Essai de C.B.R.· '...... 'I!

(Calif. Bearing ratio):,~ -+.' :.. "
Ident.ltlcatton.CM\.i4a.~.~~ ro.anlpulateur•••• ~ •••••• ~ ••• , ., .~
Calcul~•••••••••••.••• V'ritllS•.••••••••• Date•••• ~'f... &.te ••••••• 19F3t.
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ECOLE POLYTECHNIQUE DE THIES . ,'.

LABORATOIRE Il? GEOTECHNlOUE!

Essai de C.B.R.'· .:
(CaUf. BeBring ratio)" _, ' ,

Ident1ticat1on.44~QM""~ ~;anlPUlateur••••••••••• ~ ~'; ':
Calculé•••••••••••••• Vir1t!é••••••••••• Date••••• ~l~ 19F.l~
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ECOLE; POLYTECHNIQUE DE THI~

;. LABORATOIRE DE GEOTECHNIQUE
• ~. .JO

Essai de C.B.R.·, "1 . . ,\
" (Calif. Bearing ratior. ~.,.. ,. . 1
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LABORAl'OIRE R? GEOTECHNIQUE l,
':Essai de C.B.R.,.:) _I.i

(Calif. Bear1ng rat1or. 11 1) 1. ~".. ,
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ECOLE POLYTECHNIQUE DE THIES
· ,

!J.J!ORATOIRlt Q~ GEOTECHNIQUE
1

"Essai de C.B.R.·. ,
(calif. Bearing ratio). ~ . 1
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ECOLE POLYTECHNIQUE DE THIES
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(5 cm2 x 3.14

• 4
• 19.6 CIJl2
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ECOLE POLYTECHNIQUE DE MES

LABORATOIRE DE GEOTECHNIQUE- ,.......
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" (C~n~~ ~:a~i~gR~atio), _.A~
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. Il
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Identitication................... f.anlpulateur ••••••••••• ~ •••••• '
Calcul~ ••••••••••• ~ •• V~rit1é ••••••••••• Date•••••••••••••••••• 198.
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Anneau de charge
28 KN

Faoteur de conver';"
tions
38.24 div•• 1 KN
du lfaicrolll'·tre

Piston
(11811l&tre =, 5 cm
Aire du piston

·(5 =2 x 3.14

• 4
• 19.6 CII'l2
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38.24 div.- 1 KN
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ECOLE POLlTECHNlQUE DE ~ES
,1 '

.~mTOIRE!lE GEOTECHNIQUE
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