REPUBLIQUE DU SENEGAL

ECOLE POLYTECHNIQUE DE THIES

)

/ «"% 7 8 o
’ ) 4 ‘ \j \\W;ﬁ G\"\ \/‘ _\ﬂ//"

PROJET DE-FLN D ETUDES
EN VUE DE L'OBTENTION DU DIPLOME D'INGENIEUR DE CONCEPTION -

TITRE : : |
—_— SIMULATION DE NAPPES

D'EAU  SOUTERRAINES PAR
LA METHODE DES DIFFEREN-
CES FINIES |

AUTELR : Mame M Fl

_ DIRECTEWR /. ot ot .
DATE : MAT 1988 CO-DIRECTEUR : . o



A ma

amlle. .




Remerce mente




500'"ma4'a,e

QMJM.;M Splllonli
of aan /za..w/,..a cnlation e _Lilowlimerd o -
liracn fun L omiflock ols dffeuces Fiies.
%MM&%:,&A&‘ of tcnec
ot cadid L oveseae Jw_u,&?aw
%m e esdiodickion /7;‘4 ,M44-,-

S/Ma. s ohomne Lbecabior ol —ilorire
Z%Z.JM&;’M R/ &

A Lagpte s M&W.«éé
Sesololoom mm% o Loene WMMZA

%‘4 W & ,46.4 /ummm% Prevys

=1




Zj%p.dé Q:M'?----__—_—-_.._-.?,
3/1&44‘4—,4,4»4&@&7 ------ 5

4}% 7‘414& /ic:ou-gmw—é?,‘;«;ﬂj——-#‘

5)%,‘4&’» o{wwmbw QAMM___}

Clapptie 3 ¢ Meocles AM%J«

/&W . e m e e e AL

—

-—"

——




4}/0%-«/«4 mmtif,?pw_———————~~-; Ak

. 4 . J-—/‘“ﬂﬁ "2’ £

ok  calid o &7—34.7@&“

_‘f /—i«m.r-mnemwé TR . P . _ .. £1

lfffolsmeee }4““ _______________ 3
.y j/&’d—«—&dvu- ofia MAMM{ __________ 35

VW%W ------------ —~ 33

?j?——«a—'*é_____._____________________._42

§) Proeait frlimad pliib 43
9°) ;?amar-?u-n _________________ 4%

2) Rudontilins plopegun Lo ot
el schemma  ofe mm‘%ﬁe_,--_.-_____f"i

v



5¢) %W—L L 4 gl - o ____ 62

) MMmodabion L A magpe o o o ___ 62
?y ‘Zﬁ»!wa—-—m oLen mm%?c_ Y Sk 1

‘37 jo&f’m‘éam; r%ﬁﬁ,“ Aac Wmme __ 67

9) Rebnlbad oAms _ _ _ _ _ _ _ _ __ ___ 63

W 6+ Doscicssiors of Recommandalions._ 69
2/ &7@,«.% s nlls y{&‘»’.“s

cavee Lo othcroalions 74.«2,,”‘;&7‘“5 —---69
2¢) Plnsions Ju/%% ____________ 74

TN . . < ‘Mm"‘ 3

W?: Eoreclsiom

Pl

v

—_— - — - 73
/Antnu - e e e e e e e = e e e e e

Fbliguopbe . oo s

<l




Tl ahe  —anneses

c)%’lnc.w.e 41 : Wuj e m%u—mé
o fumméﬁé_af ols

W—/é«.«c‘s e I o ___ _ %o
TX

_MMMMC “—!&«I——-——'—————--—————-—-gi
_W&;.‘A—vﬁe s X o m ot e B

— W‘U‘;‘é—!’w MY---—-——--_ 473
_M; e D¢ maeu.a/.sX-—-—-_-———_gg
_Mwé cese el Y o o o e e e L 56
, . , .
. A P
aun et ds S - 2 2

W ’/{““""’47"‘ TY/TX oo o —e . %9

%ncxe g ! /aﬂ‘%&cy&r’ts Wél;'
et f,?/cam( _________ g0
-47 W—f«?«tammc BCF1AL _ 2 —m - = —m=—~~ 90

37 M-MMMI’"C BCFLRP L - - - o -~ o 90

37 W-Mamme BeFLFM _ -l L i == 90

47 W-Wammes SBeF1H o4& SBeFiAN_._ .. 90

5°) W—fwz«.ammc SBCFAC mcc o o oo e == 90

|

<

\




/4r7 nexe I ¢

- fa—o_m&.& 764»\4.’ 'aaé le MM |

?Mwé oClevnns
_M@&MA M/Ll:&é——-_—....____...__

-— o " aa o e

— e e e

92
93

_M:nc_ M e W-———— 1141
A A R

A rnexe 4 gﬁa«?cs %ﬂ’&-"—“gﬁ“"‘ e

31 @.’ceméu 4978

—-—

-t p . e

\'//l[




Mu&’-i:gw&o%»? _______ 3

W 3.4 /M /%Mmma&n
o e Lfientle . ___ 20

7507:«/«44-4 :.%yi:ne ,/W;
sentiie o ol e __ 25
. -2 .w&n J&M%J----_.._Jé
Fre 420 Eofpn
W 4-3: Bl .,.J,,',A ed e e
77 .
' c%& ,a—a/a.co«-és P A <
a,%d ';’(f.'é ________ 3o

F%gﬂ}“‘“‘ 4-5: Stuclice oL M«mmc ______ 3z
éﬂ,«ﬂr 4-6.‘ .ﬂa‘m oLen f\?xamme

ﬁw 4-7 : Slhale - e M - 41

f"ﬁ""“’ 4~-%8 \237,«4&-: Ma&%
(BZ?WU )4.5.-4»nu-oéema/u)__-_4q

If?“u 4-9 : Mabiee /7».",4:7,“ (2 Lgoss,

3 cotonnes Wb & mf_zu) ________ 46

f?«u 4-10 : .@Z.Z,-—n/ﬁs,‘&n S lewnr  cmaliece
et /7«-44.% _______ 4¥




' 5-4 7% ~
i .SeZc’rnn_ oLoe mm%ﬁﬂ ————— 52
;‘ - .z' J
. 5—2::?2;‘4;“ Lok .. 53
. - v p”
Faprs 5-3 : caled dio Lrosmisindes

-_ 55
7 aRee - M —————————— .
M 5-4 : Posilooes ofes 7‘»—76?4.3 - - T
’ r. 5.9 éo«&w;'n q‘.‘. mﬂ—f—%ﬁ“’ -
‘é’:‘u&

- - 66
MS-G:%“’%Z&M--:-‘
Va4 .
Fgant G4 ! Eorende W—» L
- SUUSIES 1 B
( %~ Y .
Fgunr 6-2: Brube oL compataisom

6'47“’” 40)——— .
%ﬂ“ﬁ"" £-3 ,Wﬁ W

\ |




Wa:%ﬁw%

el At ilodiee /,«7&4»% e o
—gramme e  nrnbalion oA s o e
prlonacacs o Lo mlffrch s oloffiicnces
L mrdlill o imibadion Bl ant  oire-
Lpar' ctnes L mansel T moctaban  Hhnce

&rmws'ta-nr»a/ M &_ﬂc&«a ?an/wwéc%a
ol T Gt £ fw”wu oo ment ,a~a£7/~<
7 A 4%7%/4*

Lntins _soired oconlices | cons ofbac ,aces
A talimeitatin , puid , btk | conpodingia -

t,,,,, ,J.C-' 5/2?_.,%& ~F W e fam%g_

calel L 4&47. ?M%ﬂx e obmciar




4

1Y) Fbiodicclinn

5 e /&méwm;«a, _7,«, el _cene 74«,4,& _
cple Lycditrgigus , af Lupras o moevemed .
Lo giimst e iamplsinge  madisl i lifelt
M el e La gents o 4;/‘"0« e linedZ
o arl froill

K aibse  tilioilemet oot 7“/4; u;é;

el _Lis ?W,a. &  — 7&:/7/« 7““422‘
74 lomedt o Lavews _Oi %,‘4 fmc‘,ezl‘a
&t 5 2Lt .c,ytéa—m%ém.a«j) et L Lamce oL
/J.%,&a?namr.;««.z /s—ouéfd—azlne. -7/ Y %Zw//g
st L _Akain  _claws —als  comselires ,7,4/4«,,4
,aé/ff»wu el ecte el
afwm/‘némwf —%Mnamlﬁ 4 /‘/7¢_¢_¢-
B 2856 Henry %y 5 —eer .,o'«;efuéwc




T 77777777 777777777 6 ¢

T ok e Pty ponk sten prsimer
& = K.A.({_{)/g |
Z mﬁa@é e progrihiarnallfl A et _appe.

3



fou,&,e»& OLAE._ Ly A et Ao i
s _aleirctbes comdliliond
- &n J@n?“wf a Mb&” ,ﬂ,é;au ¢m¢v¢»é
..fm,a’u M ,aé,aé%«fu»é‘ 7smoé vt
m-u‘f,ots ot Mé; ,?nam%es,
w omeBece ,afowﬁ:cs 78—-%6«»‘ conlihes ot
—7‘“%:24 M,s =t nn:'aw/v;«as-
54 cles ol fov.m«! S A Hedberl oLl
A= Mol X
/l/.o_/';' CW:—M -—4. ,;A«améf"ééf.t oee ﬂn&Z&tf./
e NV ﬁe.éux— ——te ﬁtan( _sans etisren gron -
Ofm b _cdamelie %E_ace Lo 7 .
/a = MéJ %nam;ﬁ,«o& A ,ﬁf‘.«,&
Y. gt wﬁ.m?,‘u oLe @«4

4



a{%w A fummé% et
JZZ«L o Yent 74a4 ,Mf«meaeféé eietiran _
;%& %.LW %mwwmw
74&7«»%&“ fmx.%mm
(e cmodlidpns e Lean oo moiiemeid.
Goikhfois | X ek woiladl e Lia eowe
powliraces motmalls .

_ﬁm&im«»ém-zwm

-/W e _Alsecmi

_//Zm,;;;‘é‘,aaw

e LiniBmed ol Lomenaie

B s nllsses Lo foiitlls | L Lirilmect
sl Lominaie . B ce puur comcenne L pomtie
0497,‘;&/ L clicrecses WW&‘
%Lﬁw manf%ﬂd LLLE e M%
mfn«—é/vnéaﬁ»é o A B L 4@,7
%m,wém/) 'MM_

Sl s én,%f @Mzmmée ot
c??/nrﬂ /&c/&'v&&.&wﬁ— 4 £ 1o (Ms /:m_/Ac-

5



W,ZMW)%M—éfwwmx
sone bcharines , Re <4 . Tac WW,.ZL %
d%#%%w,ﬁzea%.

Efmm°4%mw7¢ax,776£;a{4ﬂu¢
Lomeld _een /%zmaéwf Hes a«»;m anec

Aes e W 4/4«7«@4”—.&«,{*_“
coidment o Mis ibie , comme  stec -
maﬁeﬁwﬂﬂé%ﬁ
sloation o' L By ot Hacey me/MmA
& - fme//w conll af taces ol
/Vgﬁénu.%x,mﬂmwé&éw s

| L ecree .x»«-%&nw 7“4 A W e Jua’ﬁ
M/ﬂ m’éé«x—é /a//-&d—cc/ /m« /44:.4 é
‘Icé: /‘I, //ﬂ,?,‘ﬁ_ .Mf«—tméaf céﬂf;m <=
Ll Lihe ,,Z,., ces  comal Koveo %«M
/S«%sané’ 7&#-44 W et ma—u—a—eme««f ole

£



o et P ,7/64“.%
_/ ay,«,«émd W /’cm‘gmwz{ 1mﬂa/
M/LMC 7&«::“@ /74««;‘7» oLe a;r?
M /4.1—%“4- :
o = /‘(?__4
“os
aur s et a ,Mncz s /é. /aéccaéo-—;
p%foume/a"%/ s _cem m&‘t /-m’c. yvnrtee
7@4:?«:4’"“1—3‘ SARAPE L -é W
;fd confc’.Sané e 4 Méd—c —aries _<eny 74@(

mmf%:
- 4. - : - :
T A S "?'Af?%'%f ) Gt e 2

el B —ans L _obiectiomo x/—;.,,/-&.,%
—ce fco’me;é'gé/.
Sj Ewéfow ol corr seroatarn oL Pl e

/7

1 Ny L




C-—.—a&ss—ud) _&)W/Aai Al _cen ,afa.‘%:e .
1/;1_ ,’1’7 et 'l)é /dvvwg s wrycs@nzd —le -&

'Z e, s ce
«A PR SEC nfr‘ém;,a.z (u-a_u,é H F*—gpo[w_ ._&! é M'_
losse _lGlach  aml Va +?__q£q£m .

Ay o 507 g W il b

(T (R m sy
7«»«1 s M%‘“MMM e or ol W
Fnl - 21 (fqr)h } '

\f' o Al Canyf eles  _crecdis, W)
on ot ﬁ—& .7,:—9: /% ,cﬁ_ ma:ub ,oé

,cé@é o N
2 (%) = -[2 ()02 (F3) 2, ()2




T 2 (PR) 20, oout N
e condiriil i Lpuabin e comserontion, oL
rasse .

Torr  Lleioisomend Mansylie Peus mores  comir
clihomd el , ul ot miccssace o cowsprateioc
4 wzﬁw‘é oLommagasnement S. Tru e
it sy AV w%m,é ol o -

/SSAZ%) At bt :
fw ‘ 'y /&f«& /«4
8= P

Vi avme ; 'F:f‘m}n

%\l ..4dé M&V‘SS-&L ,/./A‘ﬂ¢ .ﬂ"“ﬁJ’d M”Q /é—

WJ A e c;caé %«—e —cerne ao-évne. oL ecree

e /d-c-e.éan _,c.e:u_.é_/ et S) J/mc < =2V . (ﬁ

nfrgmc e La oo-gmne —aarecs /Z/afaod—‘ S et

Vet b 26 o & oof /%QM-uM e /47;«7‘4&.
EP:-Y@-)"-“Y

Vo2 s 2P = P BIP = P P S
v ¢ %%?10 P ’ f{’ﬁ“ P
= 204t = Ui o




L2 (0 2 (ey) 2 (05) ] = £ 2R
Ca 7,.“, n/r»nc s f—v/t‘ mw :

- [3'\/—:./‘31 + 2aL /9; + 2 /38_] ~'~F.SZ %—%
P = \Aﬂf => - Q'a"/:n/?-a_ 4?1/‘-7/?7 -tg")g,/?%) =

=
b

Z-. 70.:6\..4! S _% J /{Am/&zfa,vof Ve P Q/_;.o{‘né
7‘44 A e ?_.{ .{/ % A ’(}3,'}( o a

7 7‘7 .2. >y, /
"[—am(’(”"‘ * ) s%—r;*)] 3 ?4
_S; ot —%—v—&/ mﬁ ciectt —Jamm?uhnemwf

. /

Ton Mner com ple olee it fontnds aree
Lonline ol Lape e [/“47* ) Az,
wbe ) ) L ok i e mombie ok sk
ot Mame W. W ot amgume e 4L T sgee
ook L Alidl A ieofemed S eencle” ot av-
Amt%ﬁ’”nmnj,é&./ lew loteecen o _L% /«-—c
W.onﬁ-fo;.'dz_? &/,‘79@’««—4 ien lebil avLiaid
it igadlf X pagil Ll kil pritail .
1/47/«'4«-» e com secoaliors ol omasie /a—/v-—
Ll ot Sergsion precacts

-[2 () + 2 by %)+z fis ?)]m/ S. 24

W, 7 47,«—«1, Lo _acex oliiccrees M&%« et~
at L Sase _otis o ot Bor ﬂw@“z;a%s ole
,dzfm% éwnamzy/aﬁt . ?M A Ménu

10



ol il genlir | A ok comnarbe Lo comol-
loms _cilifes of Lo Adfhiile cometilioma
ceere Hailis .

E) Emlifioms e Mmetis

Lo gransde Zppos oo Lowlls ek il
i ﬂwé‘,?w%w b L Lt

=) Aot W

B ot “,,c./,,,z. el los Mol ilavcles

(7% ) deoposiss oo L sBclinn Gyt
g}f""“" B oot L nlslialim , € Lok,

2, savongs Sallawn oo plods Lo Fsemien

he Lowsgiision ot e faills .

| ¢ L z‘:;;w-a?»aw'/@w

2 s = eonl nmuadl daws Llgpace

ol ctaie B Lgpa , teposios g to comliim

liliiinies (aminrrmnemed b Lhpaifle) s

el iy @ nrtaal Lomnl (calage

olo  rrowlls mw/ﬁ;a%f«—«)-

L) liils a2 s gt e ot et
oL Ll

L Al ek Sl ikl ) endianl i -

lral

14



n ALl il Ll 7;,%/.@% oot chles
- Ll eland e afflacd | mogres g
s | aie Aallmetalin gac ol follinlin
o pejntodions Lfficaces | L civdies f
Lactio | ole.
- LhE seidoik M prcices , Agnes /é:ner?enc.e/s
coets _alecce . liminawl.
k) Lnitls af potowdicd ciiposs e _al com-
Lty e ;wg:*u ’
e priice , Lo ploe A v ol sface (e
otes Lacs J/&M;ch,,%m AW)
biws) Fuifoors prdamilipuce oo ufhe,
Liles
%WM*Z@& ,a},é_wafm”_
WWMM,&MﬁQJéfax
ettt il Ha diaehance el _eim m.fuzﬁa
comcdilibions o plom (Lnlis girlgigies pumi]
%u—mc;//cs) ot e %é/
T conclilions —aere Hunills ,%AM?MW/@“
A flnies e clivtins e ponl fas emmcadlls
&, 7,,:”%/, e s ot L W/u&mz

12



A 7x.u~£‘ A m¢,,7$£ motlee s %‘W
e La i ffrce f}m fw. el e meveace
ofes M/éw e leaee HLres ..&?—é“mwt Les
,é;w ot 74«4,4? oo e sowteraines,
wrarialion oo oAbl enlial b _sortat.
B cot mieessaice ok comnaibe cua Hiclia
lions _acvee L ovaximes ol ff_r:a‘-.&v.a-n car
ellis il _af th Sate _ole calage es o oledl,
ma/ﬁ;a/%w e _arimee Lo ‘%&a?nam}q

/\7m¢ Mhasrlonie b e Meee .,,..7:4._
ot &fc[w'a;m.gcuéw s _ecre-
Mmmeﬂ conteieecs [,&)nm?wmmﬁ)/ééo Jlc-
M lons , e W o rrecrcariec 76-'4/_
Gormibipuct ol otis ke hd oo _svrecces et
e commaales .

13



W 3 Mt oidit o ool Lo
es M»;es el mreitt

-’fj JM&W‘—

Tor oblinin La Laige %mzf,«z oLang

/4:7.‘4;:”; ek  aliieirées elodle
e W ﬂw o
['ax (k”" (/(77 '2;) s ( 33 ?})+W 3

Lo comilloims il b Mo comotirtoia
feicdis bl Lpeolim | T gemilie oo
Lo aine aleinelemend _—aissn’ S pue des

W //zmmvahbemd)w <

Moo e ocis
o e s ,&na,%){f,w

- n—»e%aﬂfa Aa.cué et /Méf.;aﬁo‘n oAm’rM
/L:Aoo.é




a:é(- .—c-vém 8&7‘« /{;\'6 74—:.4 c-/-fd’é' 793&%

oo MW los _Brmeiley oo Sl gy
G %é‘)-%«/é%;“é %« e cornaliliors
,,.,7;“‘45’ dhs cad , A lormaine alionclement
et .,e'n/ama?e:gz ol Lo _Acrecs 74@&«. meles

ﬁ»mc ,o//-‘w%ushms /anaéf%

y,&:&a@n,& ol it

a%—«d c&dﬁ MM;M W —t? m—mv&,Z
,a—na.%«_(_ e /y,yéi—:. el 2F _eene N A

A5



mo&é..ﬁ«u%)uw_@c«é.‘de

4) Moriles mee rminiipeces
/% err e it Mm::u'f«—u ol Fes  _eileViiles
coneloidlsmet _ave. _Llrtalihalic Snes esoectic
o leae _soniLatraines - B gt oo L Ll
%md e /@/;ma%.«a s ALeveeurs Heek .
”..'7,,44 e ssrmee AL mm:u;’au—c et &7
.,Mé/&u et st Lo e
et f«.é% _,74‘« Wnd Ll S -
et oo Fhaw _soelictacne

orim  milorcles e /u;'ﬁzf;n Mm..,:,,?«, VA
Spotlomes o eeonitem et o locnain ,7«‘;/&”&
Mies welilieas —acliiellmedt ool

e e ikl s ilmets Fis

_ M orme owte oLeo .—é%‘nm %«—f—:s
6\-) % m&lgrvé 949 M 7%4-“4.

4

Do o ilhocle obs ibmet Fils st e
Jomement bl . ' . ,,4%; 24 /7?47““

16



e lonn oo e cniSomed o Milaw ponlic-
Naine , deonisemend fm«%/sde.«. e le et
e pifrn phiinbpus ) o oo Lo
Q?,m,,,,‘?u , ee.

=4 Pl il wliliale e > L poits
,7«% comBnacsom ol comdilioms o Ameds,
oecen ,}r..a(om?z:« J,aw‘s,d-/«—« , Lmles
ol e //%m At |, gmieeen /7’4«.”»«/@)
elec .

g;m ol oy et /!2;@«.&4.;» it ,4,;;,-:;4

MZ*‘7~4»£ Bl . ce. e comdnat 7—4‘3 79«4
seateis .
) Gl omilmte oo %nw %;4;

_ m«—cm&u7x—«¢ i —ree 3t M%—M
Flles o pamplace oo ol pac e gfian:
cos ,a%é—«?««éd @a ~aicadd combiee s
f las _eeme ‘17,«—44«‘.0» e aloie’-
nrtes M; el e ele St wine paratea -
Ll _oAligernils . @ pading aine’  obdinies

e




ik adrliccs oimiiigsment oS Lpchinali
A, om bbbk M rablans o Lo caiia-
M dponddanle o e cobasic mombie oL
dele’ .

L e wiie f ponlia clomid o
7“")-0“2‘04””&7‘«*/.’72«44»»,“,( Lff -
poess frors  ent oppilid ovenn oA Srmeatice.
g"?‘““"//-&%mo:—émé’émw&d

2 (3
CP(71.+ Ax) = 49(_%) -\-bxc{f" LL _\.C%L) i %ﬁ. _

obc?’ ‘%_\— S
o btiant :

:l_lf‘/ _ Plx+bn)— P0) 4 o (an)

n Ao

o o(An) /%aﬂ,é b et A L 2

1R



O (87) 5 0 —> :LL—C"[ A Sere)- oy

" A
- Lwceme cax ,
x 2
Pormam) = ded e +(Ae) 'daf* .
CA"'>3. d34’ + ----
3! dx? |,

:1—): A
_%&J can
‘f}"(x-t-éx)—;ﬁ[’h)—réxdjil +@___1)2<=Ltf
da ln 2 o
3
+ L_J ¢ |+
dx3 [=

(# (= -8%) = ¢ () - 6 j‘% L + (a0)® d°¢

2 dx*

L

_@L)?’.fﬁf;/ .-
3, d'x,% ”

gA _,a%/-uf&u—a. ,46 olecre j/7“aé,—,1' s QP_W/
on  pbleend
poom pe e
T y

ol

|~ G (x+8%) = Pln-0%)

2 567

219




%WW;CWJWMMMM&%
7@&4.%“”42 nbdidlee  clh ageomimalion

e e Ma _dsellsalion W L Lovnde

Za ﬁ,ﬁ‘ e —olssoes omomdie A A/;W
Fagors o paroniimes A W o e ﬁm_
o .

¢(9L+ Ax)

Pl=)

bl




%h 4 ,/%é?&ééyn e
Fregamme o calied
e ongoge Frchiae
& Llemirrorr et

IBmM Fo .

1) Folioodeceliir
L documont A molidas oo - ofmen.
/hmw/ f‘“é _‘4%4_&»“ 7Mun/~¢a—éc_ %fu/

e ol >’ et _aw W fu—d—‘wﬁi S O
M e 3 %nz: %-Mu . @f ”M /nmu.z

Lol ot ﬁm _alacs s Aors e c -

-?a/(ma.«f comro el ces Wwa?&é' ey 4 M

..Mf wméé-l— o leers M«Amme .74"774/ ulj,a./&l
/ V\MQM % m?ap‘«—ée /h’wé W -l

—tene WW M et /%me
w%aé‘o‘%c;g,«e _,7,««4— ,&vf %‘— /—;'rrucé)o




A Frogamme o rmotdes
7;um¢ rf lllboalinn _o lexarronec _ctne fa/pé;
cdalt” ot /?,yzf..ie ,,,;“?fu..aémmaxf e _rclics)
Mfumd,m'/ayw e pmocll ot
it eacere omovlatis e oo moreeaccre W
Amwmmwﬁ%mw e
e moclidis creslaceds .
o7 dlilemedt —ch llaw oviZiiaie el
il o ikl Lvarid Lapproks ol "%c-cen&::

7,-44 ot .&7—{7,@4’»6 s Ea olicerccrme %«4
,ée ote ce W a% core elea aan/fvuzu o

ma«/‘ b /hrnuééz 7«4 4 mavéz . é -e’wwé_

o e W’.Mz’ e ,//.m&f;_;wc e L. f«é
W@)M’/”"“/@/W ofe .

—«7«44"»« e X .oé/f-uenm %MM

;za/«mﬁu e il Lumnidt Ll e L
es dewer o ilhrcle ol seorloaliis jrecrati

o Al el flimend e fplille

4 7‘(&&;&; S Heanches _siceessies

A fwj e ot ALlencitince ole omovlabe
sl Blosios s ok wn omime  Zarail

22



44/%.;/: W e roolids %’;‘m , Ys

omodubis UIDREL , ULDINT b U2DREL Aoewl os
a‘rnnc:w /@Z»‘ i ‘&a rmvw e APRW 22 weAPRS
Z° 42!: Lo A /// Lo x el ) ’

-—/47,«.4&»,’ : reeracte .—%‘»7«-4 4 err ol e
Aeaw et ﬂwé :

_[?u—(k"‘:;u, '37 (ﬁ)'g{ 33’?)]*\4/ S'D£ ()
o’ ta ,aa/ﬁ«wé fmmoﬁc—& ot /%“ _.a' LA
s e 44%'& < -

,,?z%d A/%ém(/x),n»éw

.,4--76'953-44;- ;@o —4'»6 a‘d m*/“’”éﬂ e rmete -

<3




) Brendion oo oLacilosalion -

.Qf%?'wlf-dmmée e s ceelobn Lo
,7#@&@//%/%1-”-&// %4.&«.,»1.

%ﬁmzfzmmﬁcéu» WW

H e

Merdis  commened pac  _limiec e

24




Layers (%) 3

Cotumns {J)

v 2 3 &4 5 8 1 8 8

v /

' @gﬁiwﬂlﬂhﬁg\um ﬁ‘\)‘\ W‘igmﬂ&% J)hv}l ?
%”/’///7///7///’/////// é
=osees

(A

Exnpilanalion

== = = . AQuiler Boundary

0
Bty
ac

Avk

Aclive Cell

inactive Caoll

Dimension of Cel! Along the Aow Direction. Subsciipi {J) Ingicetos the Number of the Column
Dimansion ol Coll Along 1he Column Direction. gubscripl 1) 1noicates the Numoer of the Row

Dimonsgion ol ihe Coll Along \he vertieal Direction. BubSCrpt (K) indioates Ine Number of the Layer

o 1 Syt s

5




T T
®

® / ®
/

k-Centores Grid Sysiem

7

N

T Y
5 B

A\~

]
! [
1 o ] e 1 ‘é
~— A4 A4 ,
Ny g
™~
ArJ.

Point-Centered Grid System

Centered Formula

HI1
/// Cells Associale With
/ Selected Node

/Z;Mb 4-2 gyw/%uzca,éan s i lis

46




74%4»17“ ot o colonnes.
Doeus %%’Lwéﬁm,a@ Moo cendl’ | Lo Moo
Jrmts por o Lguss ot colonnes it to Mol
T o ik bt —cu conds o cos i
Qaw,&/fzméém e prd ok’ | e
MM.&M,/’M e ofs Lgues b
MW ?ﬁ,%ucz oles meeiecs
Pos Lo odiven CM’&W %M%ﬂu
@WmcMWMWM/MM
S e celbul .
%Wj-cmﬁwﬁfu‘& /&“m,e
/47%541»4 LeirniBmert f"“*""”&“ﬂ*g

c/ﬂnne& J .M/é

S5Q. = O, 8%  av (2)

At
C
O

Q. b & Adl g wde dae L ML ()
S, ~ £ w%wf o ermmagasinement
/7&0)«/%7;# ek A UL (L")

AN et L prlime A L o h (LE) A
ot Al aialion A L daige Lydow-
ok Aiwps BE.

2?



/5'“/“""' o%éa ,0740,«'«& 4/-4)0‘,‘.),0+4)&,L ‘)
: ;g kL, Ret s ey kes s @2
A 4 %Mfcﬁ—é-c%ﬁ .x,',é-‘z,é <t G

_{ Ce ’L" { .o k
- = - LAC AV, Tt <.k 3
?")a--’/z)k HR"’)_q/‘L )k he A AA'a-_-4/Z ()
Ny -A‘A/t zé ,&Zé ) ¢
ot _,74;10‘.-4/'-,4 _7.9@ M -

-—0‘,},4 £ "‘("lf)‘-‘ll’é (Lat_ij

KR gy kot B conduclind’ Lyctantlgue
.4/-,&. ,A ot -ol)d:-d,é (Lt-)

&=/~
AC_;JA@Q Mf -éd cd;nwms oL ceclion

o eiorel et
(f?w‘*’* 4-4‘)-%m/—«~«?~“‘ fd»d Mf’w’é /"”z‘l:""

HR*’,&-"/HA. W b comdiclinZ’ %Mﬁ?/«?




29




—r< — —
i |- ' avy
| [ )
! @ - [-—«»-————«»I ] | J
! N 1.
| ! | Gem ok . !
i l . s
L I \‘ | " ac
: ~ - - _
~ —
A';-l _3,1
N ~—
Av"_./‘

3o



Ac-.Aqu.(‘Z_LH b."'£ xb“lb-> (&)

ﬂ ) = KR*. e g BCS
J;’&*A/z'lk' Lalig A)\-&,‘_./L
7 =KC .0 .A/\.}-Aq}l; ('ﬁ-ﬁw,a}»h -f,; a‘-,h) (5—)
J:.Hl/zl.&’k +/‘)&,h Ac'-o-»‘i/'l_
ﬁ. . = KC_';_-'L . .A,\_d'.A,VA (ﬁi-i,}»h-‘ﬁ.&,},h) (g)
AR ik k ACLap
.. ~-f. .
67 =KV, - ks .A/-_d'.Ac,; (£*M+1 *-10-,13 (_7)
*’&’k“/l 90 * Aﬂfh\--ll-a.
q . . ‘ ':‘KV_‘_' ket AJLQ'AC;_ (‘K‘.”é"k"’—{"’.lé’ul&)
“141 k-4 R 4 Vi f

>t ww'm ctes malls b Lo conctolind”
W%Wmc-a@——«\awjmﬁ
,m/.&/&., L motahiro ene _cidiodiiiacd £ comcefl
ol comclactiiice . Tan amempl | b com cliclouice
Los L Ly = L conche K _ente -t
rewch L i 4,k o 0k el demmee  par
va',é-a/r,,lz =KR*")§—-1,L' VYA /4/._ caf Qa):
e A (z) ihaid o
windomend ende Lo mmedi i h ot Lo pise
mwp,?;w o eane 70,& ek L o F Lo
femend welilieer KRS _Sata 7.«1 et Adeceits
sl B fm pionidd

. . + - + . . + . .
7—*—’1-'/;,4 z-wﬂ/z,é Z‘-‘_’tm»i Z"”/ho*:é"-

34



AA,&.AC 4nrk (Acﬁ
A&&,’},k/ﬂ st /:77,4“‘;“&” te i area

9_{4.' o,.’ )?. .—w’f — t—o%ﬂ-l—uf J:emma.aah'n emd

/?_:«ﬁ»_( el 4 el _,c,')oi,»é (.{.'2)

ot A,ad-.co-.A«ﬁ wd A rlme ol L L

“rgark (4)

DZ e ol sl S j%m;na,éo;,
com sl _a8 temdie A,&ma e Aleionilorr s
¢ /%t vt eradll

lo‘;

M - Em “f»v-:l
yw ¢to) M ol M e 4
MMaeie /s-u_olz

CR »o‘ Yo bk ( “"»a—‘l k { b.)+ CR gt/ ke ( m-‘lj

- 1&" ) * C"’"/'-:lf\"s (, "'1)& h—’ﬁm'd‘ Il)

™ wm
+ CCLH-‘!/?_”).,)!. ( J—-\-d;&,k a«-—,&, > + CV :Q-,)z -4/ (‘é—d,&,l}-n

aa-nk) + <V, .lj‘ k"’ﬁ/?. ( »J-l"*" - \d'aks
+ ik *&k "'Qwa,k:ssa&\ (AAa M_‘-.A«rb).

32



(2,0 - *,J,A)/(tm A1 (41)

oee RSy = ok &y,&,k-\-&g)&,h |
@S-%hW,éAAZMMWJ,&

enBliocer e L ﬁ#WW L ol
Ll gk Boga (£TE1) o Roypon (25670 ) ot
Lo conitacts .
@;M/W (21) , é&uuﬂg&‘?w
M_@fu,aé/fo% W—de Lorves
&%MMM &M&um/a
‘A‘ﬁ e Houps Lo /ﬁ~ @f@,&é,&faw
il eweonnues . o svnd ces /Vﬂéw%,?u.znwwom
W%M@/W (/1¢jm7cwzf7smzl:¢
peirle pok o o s gl &ppl s
conrises . Me eguaton Loco Zypo ot loik L L
o Vellhs /Vyéfnc.ﬂ, comme ol g a —7»:.’
.e,/s.cu,é_,u;vmrwa—fa’ﬁ cllid , moes aveng

—tlic /?A/émLt /‘4— «m>’ ‘%'wa'é—w —— «m’,.,u.—ccavmuq
il dlguaons ot gl pelE g
A /yyéme g /ﬁl K mormdee J"f““"
foma  wdt Lgal cu  membe o Mk
N Laige  aniadl G il it ol Lo

33



thfu J/‘%wé;.,.zs’f“.% s
m% A—?awwés wv&nnwg aé—é mM‘MW
("'"H/("\A—i% Ww j-f-.:,a-u.cmou—f ,;/ﬁam
A?,d. W@ wM .x;nacé;»q sesed c%
«JM%%‘“M Jm'g.a.fdu
-:_wu.émwfs f‘a-u-enmzl oles Ws .,c‘nac.é;‘-cd.

Lawlors _ofo a(aﬁc ot A %«, e 7‘1@4 e

34



+CRL ey b L;,&_ |

- CRL -y b — CRL vt/ ke — CCLaan i e =GVl R
m m

+ HCOF"‘;\;J&>.£-‘:"&\\Q 4+ CR_ 6'\'4/‘—)11 ‘Z-".&-\-i,k
™m wm

t vy, A N el T DRy ey e

= RHQ*’* k. QAz)

<
oL

-1

HCaF‘;‘;})k =}3¢.‘NL_ .y \e./(b (L l:)
RUSc ik = - ‘Q*'&)k - Set bk z,ak/(bm-’%....
(L3&-4

SCi )& k. = 95 )} e A)LO C'-o. -A'\f' (L )

52’47/4@&» pw) ent /W e Qg%ww
M ///7,&4&45 4,,“ s _at Ad
doigs Lgiailpis ok calollis Gl wt L
el W/ T e .

3:’) M e 7“—7/&0'"”:\&

&"’"""‘- o LA ~Ane e e Ll Ao =Z ¢ K ,
J%«rgzwzmme comrnle e —een f?mrnmc f“’“’“’/“/
ol ol poncs porilines M—%M _,:M; rrroctee s

35




Steloe Lo FAreg

36



corLivinls _ola t s Mo comLailos
oo ltcensd Mmyfwg&?.‘w
mw el 2 clensle  eed _teee _seree
Dos  comiblock o' iliinlirr it _dillice prer
Nvoictis s prtimes /47;,“./:‘;»; LS. A
o Lilillons e skt | L g bios
breclis "‘”'47“‘“ L ttne Sl ot 7“’“"‘/‘ L.
com Baenls a8 Liiliiiorer AM ~Z o
e Soele ol pos o Tem s ,7,4.«,‘},@‘/—,,—.

»«nw?,z P A f?,,a avt  tene Mm
%M’M MW-ﬁf‘?&qmm¢uﬁ

Conlirem _ofavd _cecne f”ﬂlfw . Tar exem )éﬁé

. / . .
/?"o:u—h.‘) -éo (rﬂaxﬁ‘é 7¢a..,u¢,._‘1 .m &é»‘é—édj Lt
M’MS .

37




S

)

Coline

D
L

1

Ailocsie

Reod & Prepare

Smd
e

Stress

.
-

1

Reag & Prepsare

L

T

=gy

Advence

formulate

—
.

ol gl LOOE

Stroag Penog Loog
Timo Step Loop

Output Control

@ T
Budge
I
E Qutpul
M,e L-6

DEFINE -- Resd gais specilying number of rows.,

columny, isyers, str poriods. and msjor progrsm
optiony.

ALLOCATE — Allocste spsce in the compuler Ic
store dsta

READ AND PREPARE — Resg dala which is constant
throughout (he simulstion. Prepsre !he dala by

pertorming wholever caicuislions can be msde st
fhis stage

STRESS —
and calcuiste
sieps

ermine tho lengih of & sitoss period
lermg 1o divide siress pariods into time

HREAD AND PREPARE — Rasd dala which changas
tom one stress period 10 1he next. Prepare the dats

Oy perloiming whalevar calculations can be made a!
IRis siBQe

ADVANCE — Calcuiste 1ength of lime siep and set
Nesds s1beginning of a new time step equsito hasds
caleutsied 1ot 1he end ol the previous tima step.

FORMULATE — Calculale tha coelficients of the
tinite ditlerance equations for each cell

APROUXIMATE — sMake one cut st sppioximating s
30iution to the system of finite difference equetions,
-

QUIPUY CONTROL — Delerming whather resulls
should be written or saved on disk for this time slep.
Senc signsis to Ine BUDGET end QUTPUT pro-

cedures 10 indicale oxaclly whaiinformstion shouid
be put oul.

BLUDUE! Caigulsie terms for the overall voiu-
meiric budgel ang csiculste and save cell-Dy-cell
llow 1erms lor aueh componen: of How

OUTPUT — Print and save he ds, drawaowh and
overall volumeiric budgets In sccordance with
$ignais lrom OUTPUT CONTROL procedure

ER




L prgramne prinaipal i Sl s X
anat ,aé)éom;ne)- (ﬁ rmaw 7444‘ P ,%.._g;
7«& 4 f‘&?)\,amme fc“,w W P e oI eSS
%—‘-é, 744 e s o-np%cé _fumm'.% e 4 é‘.

5‘- 7"-7*‘0{ A rmav[u—Zd /o’occ% s é‘-‘e&d
tomdilioms v Mnls , L plifleabor s
?’éo‘nd —a’ .—-«—éf:&u )-b/t:

- 7

/‘L?w': —a M —een -%«.u colormnes ot couekhes
/!‘;Lmawt‘ ols cel s _at jéu—-* /u-e_é—u;ué.u_zs,

Mmc o et 7«4 m&f%«.‘ , /rvh cenrenes

%&u ol coneckes 7;—9%;'9,4445- Geee” Ao

39



,a.’d%;.'é A ,&}é‘mrha,é;n Py M;f?"‘
s et Llnliliecn o lenee W(f—jw\.&4-?)
8) Qisecddiin Lo ,alu/éaysd

S 7‘“"""" e s Bt sl _liniel o
7‘-M~r¢£:/¢é comLacnls . Be skl ola _ecliralles

mz:amzi Mfwuwwd,ém/aaﬁ
Myx—éuém,_wf /.7«“%-:& 7‘-«4—/—“6?»" A s
&MM@M%@W,&
M%mw 4Muﬁ/£m¢‘4@4ﬂ~
&afﬂmm‘é—z,oéfﬁé,aé/&?ww&
ot Pl e Msnge
b/a&gw
%WW%/M(-@
Md%muwoémwws.%"
MMZM%@’MA@J compls oL
ﬁtwémmﬁf@u&@
@%&E%Mﬁ,zm%%@
M%—»M.—@uW&mwééA

-

4O




Coarse
o ——— Sang
r ~ :

" 2+ “sand and Grave!

Aqutfer Cross Section

Grid Layer 1

GridLayer 2

Qrid Layer 3

Aquiter Cross Section Wiln
Rectllinear Grid Superimposed

e

. L
Grid Layer 1 L

Gnd Layer 2

Aquiter Cross Section With
Delormed Qric Superimposen

Grio Layer 3

Ceoll Containe Matenai
from Three Siratigraphic
Units All Faces Are
Ragclangles

Cull Contarns Material
fron Only One Steangraphic
'Jmit Fares Are Not Reclangles

4-F S/c‘f,a,é,?/\a/& of Leinne M

4 4




5/7 Rechorge

Alepreme o Marme e o _ldil s

el ot /4—-4/746& . %‘ 4*@% ,0%7{:—«,{

.u%amu -t c_m/s /n-nm/rmm .

L il corlle s endiat s e L
4—74\/M ,&M e leie %%a&“an /m&/—&

s 4,4“43,; W e o ML H

@RcHwo p = Le ;) -DELR; . DELCS (43)

‘)-z

c
e

I“";é’,k el bt /@W» (_/_t"j).

%Mﬂ%@—%w)'
VELC, wrt B Amesiow ol B Ml Las
o ieelirv olic  cotomnes .
éﬁw%ez,&#fa af,mp%
Mﬁé@ém%wéw
A=A

C-R»% W#M/‘-‘—Cé‘%m,&u—cw

regalsl.

72



ddl o E ,7;.‘4{’ & L ocrcee ot _daces ,47«4_!

Rus - . it Lo .
"’)&vk

89 Procict” porlimenl _cplele

7& f)u;;*mm ,m:/zma leialiie ol
awis _srorntlancis.

For ,&4«% Sloas  FrelBment Lo cocfloind]
Lee /7,,42.; _/’.7/..,;&91 -—/‘7«4;{:@, (re) et _eatian-

<. . . .

"’)d’;ll én})k-i + )d‘ A Z -1 J,/< * )d k ‘K:.v,a,i k
+ itk ‘ﬁ"’l} k. + E”J‘ k. -K ;J-*i,/z ¥ H"";k\h &"" )&-)k
+ S¢o ‘& e * £_ )!'11& = &4’:6;‘( (A‘r)

mré/&mﬁr.ma owalic o
P45 G

—

(P + )

(a:a«-o A /?/'é-"'ﬂ- —//47/‘-4:&4:;» A%«Q 7(—4:4, j-’7i‘,¢4_

43



-

i e = ~ A 3 @w © -~ © o - -
%%%%%%%%%%%%000Qaaa%aﬂ.%%m
i I

2 ad
T ° -~ o x v er 2R NRI
PP R W - W R
Yo

»

r

|

" e x
QOOOOOOUOOO&.OOOOGOOWOOF%

o z ncm.u
O L oD L oo YO OO0 n O o0 o0 o0 0o D I oo uw O

= ; 1Y
had 5
DOOQOOOOOSOOOOOOOHOOF,.quDO

" -
o ¢ c o owsc v doocoocovoaorooodfooo
= 2 X
= o o u ot Ao o o o o o e HODF!FTOOO&,.
"
> = r S &
S5 ¢ oo o o o o w o o © T o o o o o o o

.
oo Wwoeo 8o oo

000%0000

FI5
Elt

o
o 32 =
oo o 00000000l UWODoco 0o o O O
- oo ~
N oo oo o000 oo oo wld

o o o0 oo oo

FIC
£
0,;
0
0
0
0
G
0
0
0

(=
« -
- - . = =
o L JWwo o o 80 0w s oo o NO oo O oo
PIERS o =
T w0 w0 9o o doc o eoc oD o U NS o oo o o0 o
-~ =
OUFEOOO&EOOODQOOZOOOOOOOO

© 0O O N O D O © O

by

%?.&. 4-% ¢ 57,.qém' malccll
(g s 2 )




Cllbok TS cae)

‘)d’ ) l'--d.
ik = Pl e (#)
:b“;)é-‘k = F“;né"; A @?)

S—
-

—

e o malhiies L ot O w%[,ﬁ}m

”a@uﬁ«?bg,uﬂ > et T e pma .

1 N . - 2
<z

m/ﬁ«tfu .’7‘,%&2.& mecessile éa“w-%
Sespaces omamaics of i Ly g cobinle
ihmeds mem wd  olee rradiicea L b T
?Mfﬁﬂf%%%%')mmﬁu
matie B LM e A+8M7¢»=4,aé}?
4«’—7.,“ A+8M/4¢£g_mo’/_w.@x va -
M%MAJZT'./ Job el maliie B
Mﬁhmeaéuf,?nd,w_x@x |
e bres ot R 5. @& el |
T ‘7“4»@) 7‘«
(,4+3)4 7_4-_—3;12 ¢1a)

/{/M,«r&&;n,&/% ¢9) wt acirs o
prlibios <l Alegualion (). L L diriiitne
MMAJWG{@_«&MM o fek
Sar skililitiom , Alvocodie W’é‘%““"’” ﬁ./wf

L5



gh

1.1

0 H, o 0 0 5.,

Fian 0 Hizo O 6

oo ° 0 ETI

1 Exus Far 0 "‘:

- Faas Eyan Faas v

Hyq o Fras Bpar P

0 4] Y] 0 Eivz

I 0 0 0 Fire

S13e 0 0 0 0

o S5, 0 0 Hyys
b Sp2. 0 ?

u o 0 Spar P

!

Sy21

[=)

7] (=] <

[}

o o O @

r o o p
~ ~
sy b

n o

212
22

222

<




O Y

w3




Ton riclecne s exrecers % aliow
7‘«—,& W (4-:5) 4_"’ ! ol leeer cotis ._a(:
j/ \-. (;80;) . £‘|— 04&&«—‘_5

| 23
,//4,7,:4;,:(.2.9 Senl e pedute =5

g (47 €77) =REST (2w
4nh)4wé,nﬂ4/w(/15)»
Wllenf at L lgelilim %MA/¢-
W(&f)

%AAA&./,MAMQA

7%;5,,,, (B4) , mrws comse s e Mok
—ete  ce c4a7‘.éz

3:) P-emaﬁ 7,«.&
' /

42



Q ..
M m,«r&«- —ete 7«.4. A 7—«»@ e -

mu—:‘ -}7«4 ol 7‘-@4 e /C%vff M :
@ ? e ottt o2 ,«?nar:&& . T
, 7&4«4 /cmsa,?n.cmw_és e &L éy,‘,_a/
M% el comsel ol oy ,u_méc- )

mecelt b8’ A moddtie e o
iy - | -dmec -
- ’W-a/;fmm Spome—wwalie  flor

. B lermer oot M '

s =’ La .

)%744—1 e el Bg;éelw oL TZJ,«QA-

49



) Floolicctin

& cns %Mﬁ&’mwuﬁw,ﬂé.&
mﬁa//fm?m. e il _caws s g lls
Mochoacits _ofey Lasseo seibimetaie ot oL Lo

cote " Lvome .

% /074«/,&44/ f&”“"é”" o/ ‘A

4-?//4«4— 2 M /neu,s:w tlere _wa_g 2 Lo 7“_

Cse _ofeo AL o ced %f—%s fth— b cenll J5vr

e ituatiin il H Angiin e e
L ikl oAis calii %&M’ e mctp bt
—- ‘:*&/J ’gwc,.

%%»MW @4“&7&«.{%& 49?7 e




31  Lelembie 4978  comstibot v M
o oloce
2) Ssedatin plypgue Lo oniblee
et pehema ,;‘ /m@%ﬁc
5.4 b 5.2 . stlod vt e Aiilivce oo

20 —a A5 Lm 4&,7«&4‘4&4/%& J’Aéwym.
Foo ol emtions ol e 30hm o’ Qe  emn
Est b ol 22 hm du Nend e S
A o, ot i b e cedie et | s couns
e ook B cArmacee oL Sodde s coens
e it Lo oies T hmige igposic.
)ﬁ,dv//ﬁw.‘z& comclitions —ain A (Loiles
Laige caprsie ; s e il ) il
Mees  _ebaws 4%«!,@°¢Zﬁ;¢ 5.2 .
> rocndh it oleffts S t&fm«é‘ o Leve =
3Y) Tenomebis Lydiocbynamegurs
&. 338 , 4 ?zm/umw,t ST Tumne /oe & T T
zi‘,mzt.;naf/uoLFsz_bER/Sabfcx a ffpclie Lo
o cddnecle Lilalilriermet ofes %wwé 74m
a) Wl _Lacsoicsnk’

54



A IH.

|
!
4
|
|
~
|
T
|
1
[
T
!
L
1
T

1

-4
44

r

RA D e/ N X = ‘P‘T R | :
T R ,. 'o». o . T ) ¥ “ 1 : T } E) 4.— 4 b 4
——— qlullhld.vl.—.Ill.'.,.l —_——— a— 444 L ¢ z H ¥
! .—l A | n |M J“ E + 7 _T + 1 |_r Iml.nﬂ.-P||1".|,l.l.1
———t— - S, ORI SIP R S W |.i|.l|- i L 4T
- i \uw : . _l _T “l h __r. .T ﬂv._r. _._—IJI_n r |~FI|~I
. | J_J s ' [ !
a . - — 5=}

.

+—~
{
N
.qT_,_
.—0-
-

¥  _ —_ A .I‘—li —
" ; T lﬁ ] rt T]
§ 1 t 1 T
_t o 1
I PO |- I | ]
L (I
T _ Y i | 1 i ! I ...L
o F T
A
e e S L S N AN
R NER RN
. LT I .“ T
[}

J-.V

L

|

i
bl L

i
—-T_ . Y
[ S S
A1

A

7

Rl ok el e Lk

]
" '
N SR I g Tt +14
[—— - . 1 - T 1 i P 1 Lan B
-L | I _ S i A R m i R
. L i - - -1~ b ~|..|L|lsll.—|f- ]
~ . i M 4 oy ] TTT
— 4 ;r : i ! j 9 I B - L)
i - > N HIE M ey §
LI O F. i1 R v L vl
b * : Q H % s At f— 4] g - I S|
‘1 =t ) . ¥ s ] Iw .“' g .L
i 1 A
~

q.

il 8&.692 0 mw:c.

/

ms.

L1 4

[11] 3

r
13 5 ¥‘-'+ -1 --* P

’
rea

52



T e B
<! T
T T Tlfll. T
- ) - i “ M.I:l- -
I A T
H— -1 :
] t - 44!
AmmEni | i
s ;
—t— +— o
L+l ¢ SRR
M rJ_N HWW... JaTT !
YT S T S T JH SC T UL
1 i i el -
) -4 r.,ll—|l|."|J tojjmes sop seqrem)
i Al | i I .
S EEEE . WAL e
7 T EEEEN' *. 1\.._...:. u\.\ﬁi.fvo!iifté.c
-1 -|4_.1{_ RN ST ) O O S 4 o | R ' Pt
! | s ! | [ _ P ! ¢ \. ’ 1o u..uw.w.
e N B L L I B &) S
X v | R T A e o Y AE-; ! .
xﬂi;_lyl.“-. IJ_!:.l_ln“l.w.“l F—r- T:.T!_fw W o " ,
H H i . y B
T e i i e e R = | B AR S
. } ! HE N Lo | T IOVIIYA NG . YWHDS
R et s B RS SR ST I S B S
] ! L I S¥3ANOV. T 3G SINOISARY
. ) 3 ' . b : 1 B 3 h o
e e e
- Y
— IS S R A W S S JURD SRS T T . B
i R T = L
et o S e e R T oy vy
. LI S IS T S PRI B :
i Loy h. ! ) R : .
S it o o Skl S S A e i el 8 8 o 1} [ W A
Voo e g ) GENY gl N
Ha HEl T |1 ¥ b PR B |
| I ] 1 [ - ’ oy !
Agde - 4d 4\r.:1ul . !T;\KL o R
l.._“.’ I i P l.l_ b o o e~ y ! . m_ L
)(\a( N ¥ ‘M m -
1 - | 1 | R
¥ z 3 3 A
- m—e—— R~ KOOI Yy e . e iR e —— — —— — - - - -

53



aé g1 .%aem/u 149748 .

/&ﬁw 5_3A£MCM/W

o _ae ’Mﬁcég’maaamwﬂ?&.
4 WMM mewd ) @4%%
mecwa/,c,',oidaﬁ«»?«w& el A‘?M)w
rrpennes (reLiorm X ot cleclior ) dans La
(mm,%,u'.

Trse o s s s oppllipis’
A Larey WﬁwM%M
b Lilner . o Adall s codiidi et omon-
Lo ««,‘Mﬁ,& Fage 55.%/7.7:{%4
o paramilis wlbbics set dmnies an fo do callnl

54



T SR
PR 0 N = A S O O O
A | 4{”)"\ 7/54}}[,/&)/;]5 < | ¥ ()
NN
¢ $ JEEINY) $——9 Y(+y
L | L]
X (1) x(3) X (3+4)

Lo+d =0 5 Ly+l, =L

L= [y vy

Ly = [ Y (L) -v(ien)] fo

Lo =[x (&) -x(§-9] /2

Ly = [X(4+1) - x(2)] /¢

Txa = TRX (<, 4-1) Tya = TRY (,.;,&)

Tae = TRX (€54) 5 Tga =TRY (e, §)

TRX <t TRY 4)4;4««”& s _Meacsmisse -
anks ente Ls crveeds -

55



Ly
n g —é A‘f—"ca
Le
0. _4hw
L

5
®

il
O
~

Re:la o Bl
Tx,.f T, . ¢
Le - L
Txe T
= T"-i 'T,,_?__ .- L

LaTaqg + Ly Ty

56




EB
shuvf—oé—m A /é’v‘j’"”s
- MAWM' nles dows L Aorngom ')
Tx N , A MWV}A) Ara ,4. amal.
‘et . & - ctene - —
¢ %ot ) Dl L foimutotiom 7ﬁm?i)a
~ #)J-) W Steenl’ _ace moeecs
[ ‘é Mtuwé
. , »
cu-oér— , € |
daws Lo Moﬁaw X . ’Z_ -.
Al gy ot L 7«1‘— e aé,?._ Lrees Loy
AE. .
?W.Mé ,é_ faoé .46— M" lrced 7
AL s

£8

e ::I?é’7 B
| 9&?‘. M A

&n

r

'EP.L‘AZEi

I Al s
L.

L. Ay
L"Q-g '=‘-T.a. . ‘e

57



31 - L
> A'fwo(,z = ‘5:’_—32.&
Tye . L
Afy o Byt
T?'L
{A'Zy,_l + Aza(.‘! - AZ;
a‘&d —_— Qa‘)_ = &;
=> f_‘é‘& + ‘i’—&[t. — &zf
34..L «a_,_.L Té.L

Seb Ty = s Ty €
‘z'l"_;;z +[g_vTa¢

G = Ryp = Ky ot L bl gur’ pasee
Aas M Miomgem CED.

g1 ot o Laamiininl’ dave L Lempon
cCE

7?7.3 “"4 "4' M‘Sin—;):‘é)m ,ﬁ .érnfo’l
£D

75 et A Mﬁss—»bfé) oas ,é ,éa-n.fan
cd. Elat ,ﬁ MM(};&JM P /(’b"&)
s _h clreclior V.

5¢




Afa,i it o gt i Saige i Lo
Mg CE.
Aﬁyzm.&f«,&,aa aéuﬁc.m,z.
Momgon ED
bhy ot L e A/?‘W L Lngom
cD .
~ Remorgue
A S SR oLyl
mxs‘mmﬁamu%yc_w%@éﬁ
—eone /474 e «é«?aﬁz. Forfran s s
—arors Jm/#‘— e’ ennexe 4.
4) & wﬁ%w«f —d,%%mmz'aJ
Lokt e g ,4.1:4/ 4 fﬁ?«ammﬁ _Ze
e el Lo fwm,;.éaf’ wl o S L)
masi n e,
gz/w%uwj- s founzfaé'éé’z’ e moceccs é‘”d)
el Lowmme S

Hy, . = TR, /(H -—&t_d,})

QRere e e A El’t

Iy - J'
014.(
H);'-'d: —Mf —é M%M e 7&um¢a4°£él St

“d)

59



€.d)
e s (£ ) |
caéu.éc:a f@c f«?mmme e _Lhrnexe. 4
) g %M oL -—emmaﬁas ne.mw,é

Sf @%«M ,q/’_emma?ahnema—‘é aree Loce-
Aol w M?A—-M.
% atlend tie W J"Mm«aahbem&«f

MMMAMWW-&

M ¢umrla
A&n Jc..}/:rﬁ—-l‘ c‘»v.t/fa.«.éa vt —teccn f—w
—0& WM.

ot 2 4%%«:%! 2977 £ £ 31 afe"..

fo



onbin  AGIE 5 o o e Lnld pllodis A
condinils . Bus plrdes ik hfflies pmi L
mdaﬁe.d‘j’%%.é—ém%

Rt a4 010733 (eitaid ol lal)
aw 21-07-73

Povoole € : e 32 -03-?% e 32 -08-7?
Phioce 3 ¢ ode 37 —0%-?3 e 30-09-3?
Poiode ¢ ¢ dew 30-09-3F e 31 -A40-FF
P.c:!.‘:a'ﬂ/‘ S ! ee 831 - A0 -7 _cee 30-411- 77
Pliode € ¢ ofu 30-21-97 —cawe B31-12-7F
Pereode F ! dee 84 -42 -F? —cree 34 _01_3%
Pecodde 8 1 oo 31 -02 -3% aw 2F-08 - 7¢
Roxcode 9 ! ofee 28_-02 -8 _ce 341 -03-79
Poriode d0:cle 34 -03-7F e B30 -04 -39
Pevwode 44 : olec 30-04-3F —cce B4 _o05-7F
Pekeocle 48 ! daw 32 ~05-78 case 30 -06-38
Receoole 43 : ol 30 -06-38 —awe 34-07_-378
P a4 1 ofoe B4 -03~78 —cace 34-0F-3%
Poode 45 ooe 34 -0%-28 .. 30-°29-2°9
Fetsorcle 246! dew 30-09-3F _cace 34-120-7F
Pewode 47 : oo 34 —do -8 —aws Zo-21-29
Poiode 4% e 30-11-78 —aw 34-19-38 [lces.

ot fual).

61



y Erplototion L & M,;u.
e k2 e e
ot o -—J%«-»&E 74—.44,-« oL W"
%M /7“ /@7‘444“ et 2l
Lot o lcone cmome cmacll _sonl ,76«;#«:3 P
%Wﬁexdgwﬂﬁwué
L imniBltorr . |

6) Sl mentation L L o magge
/77

Voalimedodorn L L crapphe cbpene oo e

- 7;““/,44‘,..4

v Al censsellmet

ey e

B bl liflinlion obns ol LA
ntls .,/’7«4 L LB eAMﬂf«z _ireceranl

Ww f%é = M/—tévt.m Resssselmedd

62




_EW%M.

e ,,4/7’4;«4 Py _./:.../%A&m ool connes
,;..47@“%/4/,% Lapous il -
faots .

7/4-”&“,&”04‘”“%7‘

,z’ﬂm.ua? ,(7@5“& 64/%;,45.4.%4
m/ﬁmc at B frmebahiom oo 7M-WL’M
o W%;/J.%%m;w&md
Mo WMA°«47M—M,,_/,&¢¢4
Lgeas _sibiiet a8 i Libon  oles mpenids . T
ten s cometilint ofic cmaila (fa55)

Epestont, s calide £ e
J% (2) , é,«../W.& cmovle oLa-
el —bffwwfl»mc.,a, /{L-L«M.‘qé‘%e_

et . fos wé:/afu(n% A omaidll et
%Mfw.ﬂbm L rmacils of-
Cres e ool pan o witbgles VB it e
s Amsee e M/QAMM%/;,
m’a..'.e‘f‘;,aa ma.;%ww

f?“‘* fﬁ-—éw%ﬁmuﬂd
Mﬂm&*émm% O

/a-cé ﬁm%‘n QA‘ %‘:—“«L’.

632




R’s-'k'on..s o/as -ﬁom/b-‘geé-
779

——o—

I

249




wE = 5 R uﬁ nw«
— \ 1 1 % <+ i (22
S I - ——— o
r n— 7 €+
T . — + Bl
R SEE i
e \ I
- Tt =
== L,
R E
7
m &\P\\\& - >
X B 7
\\ 2
| —+ ¢
M . _ M
InZZ HHH

€5



L8 of B g3 ¢t 9T St hHr kT 2 2 T by 3y t¢ v S hy friv o G 8 = > & Al M‘w.q.
. o [eo | @ ° ° . o| o | ® | @ ° . ® |eol o . o [o|efoTe] @ . o e | © o ejolo|t2
% e |eo ]| o | . e | o | o e o | & |e | o |0 o . e (oljofle|e]|e ° . e | * e |efe[9] 92
¢ e [ o e . ° o o | o| o] o] o f o] @ |o] o . o |[o[o] o]e] o ° . o | o . off*[e] 52
® | ® |0 |0 |@® e e | o | o| o | o | e B° [ |o] o . . |efe Se| o . e | o e (ofeie]| hy
° ° o| o o| o [ o| o| o | o ° o] ofe . ° o fo|lejefocf ° L] ) ) . . oflo| o] €2
® I @e|® | ® | o LJ [} L] [ L] ® [ [ o |e@ ° L] o JoiojeoRe [ ] L] [ L] ofje| ®| 22
,4 o | o o @ o| e e[ o| o | ¢ o o | 0| @ ]e ° . o |olefolele . . o | @ o |ofe] o] 2
m ° e Jo |o© ol e o |o |o | . ° o |o |o . ° o (e|joReiek o [ ° e | o ° ofe| of 0p
~ L] ° * ° ° L] [ ] ® [ ] [ [ ] o |eo ) [ ] ® oleje|®o]| o [} ® ° ® [ ofeo|e] g3
el e [} e o | e [ [ [ d ® L] * |® O . ¢ [ofe[oso| @ * ® ® ® ° e jo/®| 3T
D o | o | & o ®| e o | o[ @ o | ]| ® leo] o ° ¢ |e|o[cje| o] o d ° ® o Jjefl®®]| ¢t
. e | e Y [ ) ° a e Y [ e ° [ ] L ] ... [ [ 3 ® [o|/le|®jel e ° - Y [ 3 Y ofl® o] 9%
™ ol ° o | o o | ® ° o | o | @] @ e| ofe ° ° o |e|le|efje]| ® ° ° e | e ° ofle| o 57
N o |e e o ° [ o | ® ] e ° [ o | e e (o ° ) ® |o|lejeje| @ ° D ° ° ° ofgele] 4o
~
/u eloe Beol o] o] o|e| ol o of of o[ | ofef @ . o ofo|o|eje| e . o | @ o |o|lelefl sy
w o | o oo o | 0|0 | o e| ol o oo |® o 3 o |efojeje|e ° ° e | o L 000—36
1
[ ) ° e ° o| @ [y L] [ ) PS [ [ ) ° o |® ° [ ] ® (ojo/efol @ ° . ® [ ® 000—35
¥ L] o | o L] ) ® o | o |o ° L ® |eje|o|e| L) - ° [ L] ooo—e.
* L] L] L) ® ° ol ® |6 ® [ o |o|jojs(el e L] L [ L] ® OOO-ﬂ
/d [ ] L J o ® L 4 [ ® e |e ® o ® |ofe|®o|®| ® ® L] L J L4 o 0.0%
ﬁ ol o o| o @ o| o | e e e . o [ofo|/ofe|e| @ . e | o o |o|lelefl ¢
P [ ] L ] ° [} ® [ ° e |eo o L ® |ejlo|oie|® [ 3 ° ° ) ) ole|of o
) ° ° . ° ° ° o| ofe ° Y e o|le|o]el @ ° ® ° ° o |e|leojef] &
J
% . L] ° o | = ° ° o | o o | ® 0—0 ° |o ° ® e |o|lo|e]|c]| @ ° . U b o fefo|of *
” o| ®o| o| | o| o | @| ®| o | © | @ 0—0 o o @ . o [olo|oje|e| o . o | o |ee|®of £
[} [ [ [ [ [ ® [} [ [ ) [ ] [ ° [ L] ° L] o |oj® o|ef @ @ P . ° ° ole|o]| 2
[} L J L) [ J [ ) L] Y [ L J ® [ Y o j® L] ° ® |ejojo|a| e [ [ .—0 ° ol®|le| ¥
_ &

&



. ww;?«a—o«['} s o&xﬁu MW Lione -
mad s A;‘,Ms.

8"/ %&fmm W e ¢-‘7r-amm<

s avons ,7»,2& Lo m._éf“xf«m.; e ro-

~grammre W'&‘[‘M-—éﬁﬂ&bwpzﬂfw

—pramme e selons T mﬁwwé L gecmen -
LELE" sirand X ot W.‘/M MWJL
f“mc’uf.ﬁ'w Y ot Lhiliiect o aiie  mame
cowede . Tl 44-7‘“46«7,%,67"%-“
-7«4 s wlesroma W . & W AL Lormac -
comen ol ra  wotf ééu?w.,_ <~ W e 4
resotioge il Lo ne J‘7M masll of orem
s ,&7&1 corneke . B mné/'f'wé,;s vl o _
Faio o Ponmexe £ .
9°) R ntlod oblinwes

o Bloor  combinacd Lo &;-&'KM oL com-
pemies " B fL ke hapin pliood Lo

67




comlincnll
o aralbns  onllies (mW e f&!—mc)aé.a.)
C&O—%W{ /cmmgyanncmwf Jc_) J % oﬁb«ﬁ.&d
mrnéu.s A jaanene 3

€3




Blopcls s : Loossions st Proommoncali

f”?“?’,d otle Mok et AM cornfen -
M&W%&w«%ﬁ calelis af o fd
A B rrntlliom &éé,zawd&,?cm_
s in A ke a° ta ol e 32 Aecerm-
be a975 . o nralluns ,&7¢ %M%M‘ at
cll ook _eonl omomlices af Lannexe 4 .
Eormme miflocd ol compaiben , mous AT

reme /7¢ﬂ,m¢ /ﬁnu WZ‘A—MS ;—Ko cordes
7«4&”@“.

Eypw&/fgw 64,524-53)”;7“,«/{
M%%sabo&é/zs‘i—«kmﬁ‘wjm




o o b

R




1
s 8

i
1




= R
S=2hp Tt Bprimilm




flon md Bl st £ cas b L Ly s (g
MGi}Jﬁé%ﬂ.oW{l)M

,4/5“‘ ) s ol &5,,.4//4wém¢wé
a«fndfam) MM&,@A%W
,ad“;mt 20 milics . Bes ApFlences mom Nﬁ:e'_
7w/£s sl clces _acen ,aa//mé« ectesit  cova-
ies s ok B falim b Ajfflelis comol
Loorns —cacen Luels
D%W/ém% y L loirnimalin
tes  comcilions _men ﬁw.é.«rf-éféa.%.f&
/zu _&f&w_aé A m,maéam




fwém’ézww,wmw' Locnes .
'Z/Q“""W«"’W
e e

Fors prssendel an Maglli § ot Bt an La-

%5www%g,‘/‘ caldele 24l

ew&é;n,d.é% MJ%JW

,é,a.f.

PR comnaisace anhipl o L pigemili

plorimibis plowrill fr Lok B jglioct g

M/mf»«tﬁgwﬁé,um/é;u/&_

Mf&"’“"”m% —4»7«4/‘»«.044-

7”&,/%4,,47«,&/,&2

n«%u e conll Ao Lesosa .m/u_:mé.,g/g‘,g

e Fpom oS preriimisec Mo aaballemend ol &

%)4M,‘/’W semect of Lo cotd

J’Wﬁn

3L%WW ol

oo ce W 5, oo W oles /Z-_
e tes 7&;&-@4« Lees o £ o coplion  olen

74



it—ﬂ/yrﬁm& /Afw/ﬁ\-c /vfméw— et fm%-
44./”4« . fwﬁz//“z W e eene ole’-

%%M%Mwwmw%
et M@,JM,&M%“&W
Lot co cas , La colllls mom saliiies ot cov-
nlilces  comme ilad _iacloes M L Lo
A,aiw&,aé_ém;,mw aﬁa‘u,&%

Q’MM,M'AW%&M%M'

?w‘wéaénm. e oossnes o Lol -
W@MMmMWQAQM
AWW%M mee o eew
pomutblion « Geer' et ,ﬂ;d;u oo ettewes oLass

/

75




MM Cormme m¢«7&4 Lo WM”..
cw&uo/.’,c_w_c/u_czaa?¢ o e el e
Frge)

,?,ﬁ..géa,?a ololemcts _af A%A:/M,o‘él_
wabiss %Ms;&%vvﬂfm,é/ﬁ«fé
Ml iactie wless g az«aﬁ,./{;‘az
WMQ& /&SW v -
MCAW.

/%/4«.& (-—wi&:-facm -Zo,éu—xc“'—d,'
5 Hllaltin S /’V—/‘d""z:‘m) ) cf <
Mf;w ,oéu»o:c. ,4%“4 ,mm:u ,‘;7&039;-%.&
/(Zeﬂ/&tmoﬂéz.

kL3



Glopite 7. Bnilion

L volle prmnbalbion  Llhiode o & afp-
//’“47;“*:/*%4"% Lot <" Abiyon (Gt
a/’z,m,}:.). Aos s Aks” e _Hlie L
ool e w#.,% cede A 4“-%;!&1:
1977 A 4 31 Llwtie 193F . i aniremcne
o cae M,ZA‘“M(»M# ot b
ceidiod b comme  comilooms iiliols To i -
o o lean  shves A $2 Lelencbe 1978
coml T liblaes mm,mém,aémw
avee £ .,&«7« calbtes —a B pmiwee ol .

W@éon e L L %W
Jf-u«l‘..ﬁc,w&&e mmc(mw“/dfw
L oreppe 4&1@.@4&9@4,4/%«: becree -
rira corfacnemend | rccluie Ao —ciards ol
MM%WM&A&?W{M
ot s adis oboewrtes i A _faracie .

/,Wé;nJ‘WMM




74%-4%22’ ol Jhie  of Lasities ,%&émémd e
Lo gt o gt gl gt

Eg:]



ANNEXES.

19




Arnnene 4
Guloal ok coctfloil o wmngz'&éawg
%’annea\:e 4 7&4_(_/5-4«.é N

&, f«-?-wm'ﬂ¢ MM “a e\m—Z«—uA e Ama-

rrtien | aun  cuewds daws Lo obuw Sueclions,
L coefont L fpomeadld o Lagecs  muud
s Aa  _Aseliom x .
L Bavemcsnindd el cmotedi —lava a
eceetoom X
e la Aasrnlisin i et onoecdls alas Lo
Y S
L s Hasirmrminlid aer  moted  olons G
eelm X

Yo




82




€3




34




€5




g6



27



e




RAFFORT D'ANIBOTROFIE ALX NDOEUDE (TY/TX)

Y 3 | o X 4 5 7 E
X a0 .00 .00 1.50 1,50 1.50 1,50
"2 BT 57 TaIB 1.33 1.3 1.28 1;25
b= 'fgao 1.00 1,068 93 {.00 L.k 1,06
45 1200 1,00 1,07 (93  §& B2 .49
S 2 W9Z Ltiun (93 107 e Tl TS
& WP 54 .53 &4 .84 L7180
7 1,20 1,75 1.00 1,00 .02 57 .BA
B 4,50 .71 .55, .St .47 1.36 1.00
D00 b3 T4 7B LTO 1,21 1.48
1a” .00 &0 .84 - .90 .89 L2 1,08
11 L00 .60 73 LBS .EB5 .60 6B
2 .00 1,20 1.46 .97 .77 .78 1.30
13 .00 1,20 1,13 .91 .@% LA3 1,30
14 .00 1.11 .38 (B9 1,03 .91 1.80
15 ' JO0 1.00 .95 .47 .70 92 1.51
16 D0 1.50 2.00 1.50 1.5 1.00 1,30
4 14 15 14 17 19
i L0000 L0 L0000 .20
2 1.47 .00 .00 .00 ,00Q )
I 1.08 .00 .00 .o LD L O
A 130 1,467 L00 L0000 L 0N
S 1.17 1.73 3.3 .00 .00 - 00
& 1.06 .78 .75 .31 .00 L0
7 {86 A3 44 .75 .9d T
B BT LBD LE7  .B4 .87 %, 00
9 .72 B3 .8l .74 .8F 133
10 1,00 BB 1.30 1.00 .41 .75
11 .92 .BO .8% 1.00 .93 L. O
S .85 1.04 1.25 1,50 1.00 L0
13 1.24 1.48 1,14 1,00 |,00 .00
14 1,12 1.32 1.08 .B3 .00 .06
15 2.00 3,00 2.50 2.00 .09 S
16 .00 .00 .00 L,00 Lon - 80

[

1.50,

1,25
1. 08

.95
{.00
1.0U
1. 33

- :?‘BI

74
.37
.

w3

- 50

- 45
- Oo
b .00

1 1;_
1.50 1.50
$.23 -1.25
L.og 1.08

S0 LS50
.65 1.35
1.20 1.20

W70 L &0

LAE .82

74 .80

«FL .91

80 .82
86 .56

63 .75

2 79 .78

.00 .00

LQ0 L 00

1.30
1,25

12




Arnnexe 2 .

”pééﬁca—éms Wi& —ret Ao mme
4 77 . —F

.4’} SMMMmmc BCF1 AL
- A—4
mentave C5, M,é..m ISUH = ISUH + NLAY _far

ISUM =ZSUM «+ (/vzayge NRC.>

g) Senes - Hregramme BCF1RP
e 7 U
- Lo Lliwddocclon DIMENSION , = fa Miowmeme

-»47«:- A««f'ﬁw«— TRPYy (NLA‘j Smc  TRPY ( vobES)
— A b Lnmeme j7v~¢ .47&«.4« a '%.—.( oLe
mmm c4i J.%u«—ru«. JW\— Fu—c—an,««é

catr uzdret (TRPy ).Awans(«l,g),/vmy,:u,ro..@
Afuz& o eresectra «274 .7«1.0"/&—«;& A
,ﬁ?'u e commentaie C2B , amellie _Mlvsstbelion

cace u2reL (TRPY(Loc), ANANE(=,2), /LAY | IN, TOUT)

3°) Sows- programme BEFLFEM
7 v
W ngﬁ’n b;HEIVSl.oN }/g‘,‘f&%
‘T‘RPY<NLA'7) .7(-M TRPY L/ch. , MNRow | "'"Aﬁ‘
47 SM-MAmmc.S SBCF4H <€ SBCLFAN
4 v

- f?l_.\?&u TRPYy (MeaY) pot TRPY (NVeos , nRowW,
MLAY) ol L livatieclion DimENSION

5°) Sows. grogiamme SBCFLC
7 74
- gaMA JW@&*\- b/.MENSlDN)Mé.«—(.

90



TRPYy (NLAY) Sos TRPY (_Ncoz. , NRow , NLAV)

- 4}4«.5 L nstone o 30 z¥F (_:I’. Ex . Ncol-) 6o To
4o

7

melie _lloativelior VX =TRP‘/(J,I,K)1:£

91




Annexe 3 M

Re welbals  oblnus
-Mﬂnneuw;
— s @W WWMM%/;_
SNy Y
,&WW& ,;4/4; 444;&7&—’—
ok ol comtard
,ﬁow/@w,%;néd,»é/;,a&s&e
o b aabics Wmm ol fl Al Lo B

32




[y

-

b

'
H
*
H
t
i
1
1
1
i}
i
i
1
\
]
I
i
]
3
!
1

93



"

J—

et

—t

et

et

ot

-t

wet

-

-

——t

we

“ ey

At

o}

e

et

i

-
et
.
e
-t

-

.

et

oy

o

w1

Lt

.

Iy



[}
e

[

o

-y

wes

13

et

a5



(S]]

Ther

Az

96

e)

[




=

(E]

[
e

w
~il

(R}
td

(D]
-y

1.4
~L

wo W
b RN

Noroded ai
Y Lt
Ry P

Lt I —at
- ~ -

it
-t

L

b
<

F~

L]

97



M s e ~i . “ 1o
= . =N o e t -~ - ] i
v N — . ot - e et - .
)
B 3
s . R . B
ot .

~ra

s
15

L
il . i
[
:.x" [ [
iy R — 1 e
s At P e
i o

Fee ANE pen

=l
et

Dl

g H [
et 1
. ¢
1
! ;
e t ~
= 1 et [}
et 1 H
- i
1

T
L

e [
RE] [ e
e “
i o
vl I~ [
“ amy et e P,
toa A L] gl S

et -ty B T L Ur-
. 1 wan [ ) [ Vi = e i ) wa
et -t o —t s S o

9¢



o~

.
p—

U
Feo

e

e

39



s Lt £ E
- - P Ja Lt}
o w2

400



~ai

ey 273 et v e

P R o
Vet -

Ac1



[T

o)

1402



4073



e

—t

-t

i
'
I
1
i
i
1
‘
t
i
I

1

1oy



405



406



E I

407



RS

e

v

R
1

L W~ oz
[ [ I e
o o e e
e W e -

1 o
1 B
ey it [

s e e e
LY . Ly R
BN} ' N N o
e N RS R S T

P o
it 1

) re L
rige [} =t

Y

I~ ) e =
j—

P
K

wpe

ey

ol

i v s

e YR SN

[P . “
e o en )

[
)

RIS S O N | e g
s =l

Bz ezpe (Bl

P R "

b
rt

LTS
BRG]

N 1 [ w1 i

e s T 1 ]

P P e T

(S [ P =} o

109



o

T

[

a
ety

(2]

e

o

o

CEN

fn

~a0
(R ng

i

RN

[}

'
i
'
t
1
'
i
i

109



[

L8]

e
[t}

Ao

e
b

140



(3

i
[

[N

i

it

[
[

Hi

()
s

A1



a1

112



Lt}

NUIbH

0
f
!
.

e

143



Dl
St

[N
=t

1414



@5

Gl et T s
it — —

e

wdr 3

e g

[

EIARN TR TS

it

£3

Id

-t}

ot

(0]

—

445



o ot -

4
a2l

Vo (RS

Ml

1 et =
s - A

e

-=T3

n - B
R k| 1 Fan ems

R T T v W I R

416



11%



[P o

~0

o

Wt ek st e emt st wes e

'
'
'
1
1
§
'
]
1
i
1
|
|
1l
]
|
1
1
s
1
'
1
]
!
1
i
H
)
!
'
)
¥
!

. e : ~a3

A1%



R

(st
-1

&
b5




420




i
i
!
)
t
'
1
'
f
§
1
i
1
1
i
i
[
|
1}
1
1
H
]
1
1
1
1
1
I
1
'
i
1
'
'
t
+
t
1
'
{
i
i
i
i
]
]
1
]
'
'
!
|
t
1
t
«
i
t
i
!
]
'
]
1
i
'
'
1
1
i
t

i

424



a1

~td

O 2]

are

-
3y

-

122



'
i
‘
1
1
1
t
1
H
i

423




424



4

Annexa

125



W /Ze_'

4 _ MICHAEL G. MCDONALD AND ARLEN

W. HARBAUGH

A modabow  Nce . dimewsionnal W-%uq
groind. ol o moectd

528 7‘?“

el

u. s. )76—«5»“.1‘ f ¥  Tnbeeor
u.s. 5@.,::'7“»2

Rc Vtm ) V.;;?u.ou:d—

A‘n-n-aejl_ : A998 .

2. GIXLBERT CASTANYy

3_ JAVid KEITH Todd

Brrend wals ?""%ﬁ
33€ M

1426




5&&& :‘g&ay WQ% é; Aond )fnb.

4nnc,(, r L2959

4 - HERMAN BOUWER

6Mdewda '§W%4??
4“»7mau

Eda£¢ s /Qﬁuud-#Qy

Aonee : 4978

5. JACOBRB BEAR
Hydontics of growndirali
7 174
5“7797u

Ediloe ; e Craw- ¥
Aonee : 4979
6 - ANIRE DduPonNT
A:}%'M e
bome 4 ; Lyiolgle , caplige of barhmet
ohs easex

2647M3M

ﬁdﬁu: é?w%&

Annes ; AG78

- MicHEL GOoDARD

ITnliodeeloon =5 ta M;Agfuz &Q‘fZLda

127




g2 M“
Eotblioe : Feodtl ?,gégx.u'?.« ofe Theek

/’wnc}, N 42986

8- WILFRED KAPLAN
vaweced coliles
Foa 7—«3.«

Arnee : 2974 (,a.m/ f«.«ﬁy) .

9. ALFRED STROHMETI ER

F’Vé@u ?7— ﬁ?r‘ooé %',ﬂ“’?‘“
.;M —a/’-caca.«'cféf

144 M‘d

Ectloeen ¢ ff.&ﬁd

Ann-c-)d- > 49%5

Ao - IBM
T4

393 g

bolileor de:.natcr‘n—a/ Prssreesd frackeme

Année ; 2954 [,u,ma/ aaufa—._)

1429






