REPUBLIQUE ALGERIENNE DEMOCRATIQUE ET POPULAIRE

) s o gt 54 /86

&5___.‘1;31 t.'_'.-—’!--_}‘ 9 r,__.\a_j‘ ;_;‘__.}9

MINISTERE DE L’ENSEIGNEMENT ET DE LA RECHERCHE SCIENTIFIQUE

ECOLE NATIONALE POLYTECHNIQUE

DEPARTEMENT Geme GIVIl ;5 = ,, a s 1
i

tcole Natio Polyte cnmque

PROJET DE FIN D’ETUDES

SUIJET e

ETUDE ET CONCEPTION D"UN l

' RESERVOIR D'EAV
. 5000m

e PEANCEES

Proposé par : irigeé par:

Du\w/a "t cle T .S % i Wan o T
Mapn - &

| ¢

PROMOTION :

E.N.P. 10, Avenue Hacen Badi — EL-HARRACH - ALGER






Tttt 0o 112 41 5

Nous Lernons vivement .a éz:pv’mer rotre
S ce‘"/‘e. rceconmarddance . et ,/a#/c notie fﬁwfr}fua/e
-4 Tous .Ceux f?,&a'/a%% lontubye Ae pres oy
Ade low -a notre fdf}’ﬂd’//b}?.
Nos (//'/hr rémercements ARG X }’néméus He TY,
Fus 170us fm/ L Aonneur ol Juger yotre frarasl.
Qxxc nof L fromo/dwt, MEHAMOYTEN E L rmuure
tel Uos TLs semera ements powr ses ~tomsedls
0. thaeune ole nos enteva es b dor auide ,h;éffc,'au:(.
Nows domres ﬂfuff u/wnnw'wan s en veas :

ME AmEY R

MPE BELAZOU GUT

ME& SENOTAN]

ME CHAKER
ME Baeskr A
ME TZ/NoOV.

ME KIeaT/.




DED/CACES

Ze PZM?&E Lce moc/u/e /{raV‘ac'Zﬂ_, :
- Mes f:aran 7s ,ermgnc .ot reconnaissance f;aar tous Les

ASaew fiees .concentis 4 mangafwé-
— Mes fuires: Bouziw, Alssh, AEK , N.edine ef mes Soeuns.

- /_‘r)ej,a,m'r'd : Rabie, 4.46 dehmane | S. 46q/u44mau/ Brahim M,

Mesiaoud M ]'a./a r.et 4 .
— Ies fw/eaewu.

et Aous . Ceun z?,za' Merm‘m 5'7 weé ~Ct aé'za(far'f Lewr

/Jﬂ:ré d&ﬂfdc .
A.NMAD/.

a(e,a/ea/:'e temodeste Aravail 2

- /‘nes 7barcn/s -en .s’4'3n£ 1:/6 reconnascssance fyoar’faas
Les ,Sam'ﬁces Loncentis g hron .e/gara(.

— hes fu're,: b doturs, dindi 9 Aobe ma 7{2 ulle

- 'Ca meEmorre e Céoaéda/a_r
o }/@ Aboledkade .

_,{aus ,cmxi7.ax' ceeffe AFeire Lewr o4t _there.
- hmes fw/mam

f:mm/cux ?77571//04:11, Py

- s .chas Amis (68) . 7w Eua/oz;; m&_r/a(ao elow X

Aourenyrs .

B.CHETTAH :




SO0MMAIRE

- Gencralides............. . .. P
- ,CaAac/w's#?ae:plex matewaux ... - . 4o
- Educte _ole La c:afo[e v s e cmm e WAL

- Eduole Je Za/ocum § e s B
- E—/uc/e Jja/raaa/’hqm/'?w ...... -p1 51

- Fondatons . _ .. .. ... __. -. €¢




INTRODUCTION

-

RALITES




\ Genérulites.
I.i'j;'}taa/ac/-('on: o ,
SBuite 4 La Letee e . Commande ,éf;aanmd’ra/c, La -

Jd e on At Vhydrauligue olt Lawilega ol F
Ly At u Emui 19I5, Lt La boralnie national
ss Liawanse puddie ([ N.T.2) 43%@% L lotudle
A ol bty e sy ol e 76%4&&,0& 5000 m *du
Sahd . Lo dite Au Aabhdl st 41/;4%&/ A us sue v&/f;uﬁéim
/awfwe Jewly Lo cue ole Lo Fout acne //mc‘aéi Leb da
stwe Jani ko -T bawn Zvad . @%éfu': e m#mf A 4ol dgwué
pau Le LN.T.P, nows olonaons dm,taf/myﬁafe Lo,
/c’ma/ém;v b L't sde At e Zlmumin.
I.;.i-.‘DZJ‘(._:
Un rsevmy  wit une sosmvrelobpe  ionfuvanit wun tigud.
(e Z(.'7,m'4/e i gindvalim et Ae L tau , Jnk ,frfdjé’
(tharne Ay Aidabui pn puibliguss), poit woi [etu az%my.
T.4.8:Ufs LLHE iy b sewvmm ! eau :
Ke nisawwmn <ot /Mdrﬁ’umwf/ﬂcdwéaﬁm fmfmam
rlitan, /é/m au ol i ﬂmy olt focd,fKﬂm
o nad wts adlductiond ofzavitamnes ﬁw'/éaw'faofﬂadfcl
ditwnemi il 1w, cAbhit dnse L leweaid tonataid. Y wt
W'Mﬂ@f sl %m U gudmiiden Lo vt e
Aa s ormmalionw Jelm Lo Htsonnd 0 Lo /bméﬂoéd, Holat
denbomin . e Ao Aanps iuce ridsave ol aude o
7£m Ao ,fm,& A4 ,cuce/m;[mw.pidw Wmmc wolts el
latind ol rafﬂoé’auwf / I

s g 8




De plas L bawet ol /Wwexe}/ﬁ'wmad’ les
A cewdin. ‘
T.4.3 :@fdéd-cfc'w tion oles redsemis
A rtls wories fwrwz‘ Jelhe ,elakis gu/mzzén e
YA @,2?6121 i Natline At wa T auk ol tonsliailom on
Wﬁ«'fzu&:_ 2 sd s M&/M'ﬁads.
— Rsownts , ¢n, maconme tie
- Rbeawnvs s bitow il y proli aie om
‘ U cnlanid.
A/rﬂddfm; s bl il A i ee J&fwwd".iﬁt:

- @n?‘(/zzé

~ demi. eu/azefd’
- M bLeves o dun oy ...
c/«%ﬂfruj Aa fﬂzmz Ae La euve
- 3,/@4;/«/7466
- ALariée
- reectongulaie,.
A/ aQ’AfW/J b pBluwie e iontenance:
_ Rraud.- redsewsn
- Mlgdw— ’Zt:!uwz'ft/
- Pit . dtservmn .
e/ D’ s 4 Lioras dle oo :
Can (fzrhéé) /ddtt//) aws /%Mméws (ed(wa,)




L 4-4=/8Wf¢wic'7wd ol rssenyoin
a) Ruistance:
'C i‘fu(m 7( oot /_é%,za Ll Ao %///mfs‘ Ak 744!/4 A
Wt drunis, faééf/w/w) 7501@4 ol L, b s
d%’t&ém ) ,é//ﬂf«f oled aduti senils o au dipwe,
nelait f&caie)
b/ Burabili/e |
Ae ma!ew de ,?w‘/éamé'ﬁce A rserrne olsit s -
et ven Lot A ffw/éu?,/é ,aa'fé'a/a el e %M
/dfuuf A stowtac) 4 oumancal e £ ean.
 ofLtamlhiite: |
Ae ridssrimn Aot 7érzéw fon wwe et 44(?//6//6&%4&:
b panfaite , advn At pdaso Lay cuve e L.
2 ;:Za 7
I.z:,Con.ce}bﬁ'an :
T2/ ke o La oe e plaw ol relersiv
La ouue Lu Law ol un rdrwmn bud sl g leo
'/7446 . /pmaﬂw,&/:m fullo/a ‘/fwfﬁi, ,Zaf&/ﬁ
resuvrns' dndt Loa1dd ou ree'ef b MM{; Linw 7@ L
fow.o Jtviendoive St La i Lo Heae e ot Ao
Sl tup A ranes:
_ Awotuse et handun, olomnss , dlowe & buutace
2 plan* 8" D onuie ) Ae v&%&&ff&mwlz ole
7644!5 ,{i/b.&w fﬂ'céé owdluita du Maewosin Le

Mowd (ol ek -




ot AL f&fuwﬁz A coué ole M/d/a 5,84
p= 4 Vs
LCtds A e setrcle 26X
Pf:W: 3. 577.7[97
sl deww ol me/a/,a«j& de iolis a e b= k.a quec:

K>d. 00 LE:

Pll‘___ 2'-(11-?4).—%1—(“ . —l//g‘l - . _/\;—'
K

/me: |
K = 4 2 3 4
o = 4 4,43 4,61 500
_ s s v douk doumis & Lo fa@zw/?mmé:
. 744 c&(. /If,acz/e _lontena ,cé ,ifw/dié,?,ae ,éz/f(,aq
AL W‘Zméﬁ’n a/a/éfwdfdm raoliales ,amf«nmu a4t
U :

Unw tsesm ihcwl e ut dera dowe douveds ,74/&1, sw

/eél/nf Mworuad At Liaotiow.
.84 f 4t ,@,f@m ﬂwfme, Z’&//mf mowudl fua:

szo.é_
2

‘ou, F= o.5ss.7b.T/F.
~Dlws mw rasen v camé Ao ok A =T3 z’#fw
’nma.éaﬁ:




Fa féﬁ = /fﬁ'@:: 0.5oa.f:.ﬁ |
W et .!?wmz«.é 75.&4 f¢&é7w olows Lo 1ad e
rtdswvrn s ticd dde , mais gan Lodie , L4 paco dua
A widt B, v Ao € ant womed ol .f&i&’m »

M. £a_ p5

«74«' me,ce o< Ao, ,&;iwuf ;‘2«4 e bétom b ol

- C/Mmﬁage A caves A?Md«?wd/ ow doit- wolew
/74,’;., /?:z&‘d/ At Aomtenauce &wﬁa .aé/{;z«a
fum, wlowc ,&aw/’bwa e fumaéwwf/a&afm
AW%@W&J. ‘

_'f‘aazéa/?w a,/me /Ze/a/auﬁ,a/dw AE aoz,%/ct,
Lk tonvoud v Ol wiliodeawre e Grawoles v!/fm-
. Qlond v&/—é’x&m 9 ol owe ol w?,za.r o&fa{z
ek Dt wlvsoiolrnes. On b ool eufes Aiwwuer

sttt f&ﬁalh;&'tc’ @ L awle At newrnes, b aéd ,clla.

el qened At e, e ol coves pu elles benien

wy ouw Levacuatiow oled ade dan/wﬁc
s 40 4/4'7/0%:[.
.?’mam,mmm gt b s Lol (ow

Wa«ﬁulau’a) Lot %mw% W Aty ATt 2w
Lrebon 74’%/ & ew,w}/?/m?c, m;%aacézz/c’;é
o bbb 'l e - tond Lo v,




b/ @Amvazgfe e ebavriv:
Rwa b it el nuce Gwliow .aéléd}b&ce 76m
,&A;D wl L. ,Cﬁ m‘ﬁ‘) A Lo M%JIA wecda
bgus . (tpulant, & chages fois g
Aua 76&744}& , 4 dua 76@/»4&& ol v feecnnd
i edwvris enT endd ) dwui- el ends o y de
754!«4, Ui valow AU - Arssus A 4ol Quree w&wﬁ?/
el et enié .
,Ces Lgpes ot tsevndd , Aeo Awse f,,uw‘m 76.,“"“%,
Ll aw st fmfmawt pav 1appot b néersn due T
Lus am«ta?aw‘mu:
4. Cronomic du /&quw A consludenv
L. Vtide anela teddumale Lids M&ém b s
Mufedle B /m'(ﬁ'7’,ac/4. |
5. ¢ ma&"léf?@& atle g replue .
4. Onfewdlaw 4 Mﬁﬂ;é&/td@t vdb ot At
L'tan Auki i ag e .

, Ces %{f;a Ae aestemrd A»’AL#MW,&(&«'MVJ
Ath Guee A4 ,afa,a'l’f eviendlea ,42(17631,&4« Ze.
:@ one busvon : |
Suite & pete /and%,dc , Ml dafaffizma L
frce lmda7w wwfmm, ,?704 Al -2lls v
Lt hpun dto' 1is 60 i fadd o - deas s .




1.3. Preseniafion de louvra ge:
T34 fC’awa.a‘Mﬁ"w Au me:s&fmb : )
Umwmc ' Aoy 0o fwf;au/ ol ¢t udww
ot &/&Lfgl/ftu: |
_da %JW«: ?w’ua:&f?m : ada«duT.a L e e .
_ S8 wapaidti: 5000 m?3
_ Sa Hloavtan ulide ol'eau: b e & 7om.
_ bon Ao tlee viberiewr : D= 34,00m.
_ . Site s ALGER
_ Taux e favad: T =4 bar.
- Matewaux k' lice : B on. armé.
1.3.0: Dowisliow olu reswonn .
"hite nesen o wt ont ol wuwt ceve 4&0&4'7&
2/ «(Af@aﬂ?’ At 5&00/?73 ole wliawsla it f eed eeon
T-%4m d'/a&,ﬁaa&w/oé’m ' - 8 300m. '
Ko, touren tone 0t asdnee poan wus ,coubote
ol Spain"e< Sem* ob ol fliche ole 35m (~40)s
//bmwéawt S Ominis L A suvoTine |
ol e olic es rce%mfm.-[a j’dwdﬂa&m-/ 2o s e |
fMAAM/ radin ol Toem b ausen . ' l
I.37%: @fz:u'o)ae e , Conshuetoon :
_ Ke s vm dorl Lbe tomstiit en i alle dese
duralblis. Holok e owoet , 4 Labr oA
ctentanumations | deo Lawse Soulecawas o(,’mfua&;,,l

T



/ﬂ/!d/b&«h/é& vﬁd;bm H doit tlee de Lak ew
nesdouit @ L' abn” ol %lwwf tl A LA dhalun £,
c&fﬁ«&d} wisilalte. X deca ,5,,,1,,,7&/4,@_’@;,, oy
p aclue e b facdila Lo it .
Z?u; ///ém‘:iyz/&zé&d 574444 e "Lﬁéwc ?2726/914“4—
/?z, s MIUD ALtr g beons Lo /40%/44775 %&ZLAb/&'?w ﬁ/«,ﬂuf
@@3[& /uéc/,ba;éi /Ibcu Z’Z«?ﬁ feue , UsUS M/boédu'f’oéd
et t emen 7l mberieund b chetordowns.
o). Fou ta, ALoufpole : -

+ Cownue e/(,’e//zés%m dua /zﬁmfaxfawﬁ’uf Adgeo
AW ,é’&/w('f(/c&'%ﬂ/ olt dow iwal Lom 266/) a/md:,
/t/??x,a,'/tu /arm/pﬂZé f;zw Ae 7@%&4 e/mﬂf féei—

—m%m . Mo novs Lo T ew f tesns A owe 05/4”4/
reewd fimendt ol ohow cli éé’¢9m s ow fm& e
Aowgerlane smauu Lo twortoe Le 0&/&//ﬁaaduf

—

M Y
p

Y
s T
>_|

— | [T [ T JT T T T T T TTTTT T TT

L

Cndwl ole ciment
da&e’a'saakg/m"’
Guhagis
aaftu‘er//( I f_f :
Tsolad- SA U Te

/«QF/%W/ MW/&/




b/ Frun Ats 4o anons:
f'w%m&»ce Y Aawd L 18d ol ?wo& reedawsins o £ se-
thie ;/'émm'?uc At Lo weape Ol taw A gne b ad-ot e
La ducoidé o Silons wl’ Bt fmf', Aot o lles 74.,«.: Aes
VaidTeind At Aew ptialures e L taw Souk redale vomac
facllec s LB A kv set G it lasirre
demii. el et Ame _tonsecre wue ,Z(m(fsaaﬁw Aendfanle
dt L tone dundd Lomndigppiies &6’7,«.& fxw ducls Anle
s ¥l aleaw /fﬁtcmoym st [afm e £ad Aufa«/{uc.
Deone A 1ot 7bad AL ki dL?é_fw’m m-/)au,s@e o 2d)-
Ny ./Ad%?uc .
//_,540 terd /4%42/4« i tle ow pod vl des e ek
o Aue livrew Ifodc[bmg},&'é' e/daf;um et e Los
%wiggw. Cos oo deisnit s wes Ty Ay L wil ol Lew
o e conclus s f»ww i pe dose oo 600k, /m°-e salte
Al pww towde ol acmocleage (oloswe & éml«fg/mv-
_La f;um'w tonclea %ﬂwe e drgrosec
_ Ao secrde Aol fw“' U od ik fwfmaaf Al
@émarc?/%é' :
Kt o lle d'antlo. duy tvincats de Jabrécatiow
e zle (/Cu}rmf /Cébdb(/(’/f) u{ﬂ(/é e wetrat Jecad
//‘6/[46844 dicalle & Veban clie e




CARACTERISTIQUES

MAT

DES

ERIAUX




I.Maleriaux ut'lisés
4. Béton : .
Nows 41t Led ttons v fotre Ko of muchee. f:mc 2z Y/, a(afuﬁe,
,Fm,a’fz Looky m* e CP 4345 due wu eodiole abtenal.
4.4 Lowlanc T i am/btéua;«, adviin ( bler meoted: 0
ona: %=, 0 owee:
07 = lonbiaute decasunadt cu Sk (<uist
- Ounte Momc'ualz) d«(éu@ ,(,B'dcoww.
- ﬂ:: /wzf 2 fmaﬁ'aw At Upibanc e womi wals
£, = o<.P.“(. §. 8
- K vﬂe}bm&a&,& leasse o tunceat ali biie  CPA3ES 2 w=d
- B¢ Ooeffromd lmauk couble ole ”egfb'a&&’ duw eadole ause
A Lo gm&'&/duﬁiéw M tw DELUTLE : j
| - B =S+ om0k attenae
S P4 dobode ducke.
-7 «:{tf/bmo[ s é/baww_s cdali ves m e homad s e
JConslndli pw el dts dum eudeons s ﬂmwM, Cg
s Ve d b wd
- Y- ’%’1 #hm
-5 d&,}, ewd- A Lo uadu e géu dollicitations
_pam/bm'wwlc : §203
- 5»&%'&15 /Ju;c?»& d/&sm/pok/e : d=0,6 ,c7awuo[ N%Fuucfud‘,
§=03(i4 L ) q«.wol,/‘/ué’

3¢4

C

AMLL/M wmsw . N - c#mf.wmd-

B ==




0o ex i ide ot Za/m wof e fm uﬁ)M A (’.a/.g ole by dedea
,M,éé du belon ged.

e Mém/ veltun di mance sgme Gt &2 Au vernporn witinl.

7!542« tue ded o annlaie v&%aj& zfi"ﬁ aditu , ot Blemaects

tmym b, ow quna 2bns: -2

2 i
o' pra : 0 L Q& 0T5D Nrws aunons §=0,3(14 733-8)
D
e S 0.75) Nowy awrons J:a. 6o

- "Def’bmi dt Lo waluwie i Lo dodloib oty b oy Za%wa
' dz&dm.fﬁ%@mwwt: 05< E <4
/awfgjwaéoa: E-4 W@MW&J&@

St Loy aulies Las.
€n dmmmmm aéxfc'mw :

ayv. Sowd . SPL4 : /% genre e dodloc'tatrim .
. " —-—/
_mem#& : 0&/: 1. .g_ . 1.0,5. 5’00:?55%
= 7[&’,\’(,0% M‘(J . (2 = 4.%. 1.0,¢. 300 =150 bau.
b/ Aous SPL 2 g s A dolli'cs talem;
- rupiion huaple : (30 =45. Tl (sp) - #2,56
- ftesiom, Mf,',a c 8 =47.07 [st1) = 245 4.
4.1:,@mmﬁ ot actvon u’fm&a ol T%
on a . f;:_ﬁ s /Méc : j’é: o.B.Y G o
- B et sruk Les memes w{%'aatx 7mfnw ﬂi’

-8 =0,04F + f’g-f avee T7'= 300 bars « 03y,
o

S B= 0,048 + X1 = 0085
300

ﬁm«z&mad o aqunds : Te= 7. Trr = 4--2:-1.0,015-30:::6,5&

.




%emm?'ae:/})_ [eﬁm‘t O(L/difum e oukivaints Ao il dzu’fuww
M’MMf;MJ L ot gadian e Luwidie 0, ot vadun Lo, coidogicki Ae |
Nidveliaw do brélow cal tulée tu prowant e ik dealion du deck'oa loudos |
(B¢ n4). | |

4. thaut folke vk dl ffinle & aapstallcs Jr wswrepue Tk oo
ey ds eloaigs apslicaltes @ Lu cons buclean dles néseussng pl Lowes
tw bribow e 2t abdit e 196 $ad ok s coubianals adduon byode |
Jackiow du botw T 242l mvfwaﬂu:ié dutotlf ik 6 pan L codainty
dui e e tug Lane w Tiadiow & L8 fruas : Oz
ﬁ:ég.ﬂs , 025 < Llbas , 634 !
o- 4 %Jzavam/m o Bz dd % - f&k:bwaafaid/
6295 > Hliuan buss e -
@maftz T du vfadaﬁc sis b pelon uﬂﬂmméwﬂz&;é
s To & 22 Jand - o= 24 bars. |
4.3 Opstiainls, de tisai lesaeut adusis i e 1 G
L, conbianinds 9/ 7@%%M&W0Mév&o&a7m4a-l
Tuw d-f‘mb za/fovm&m) At lp Lswhraiads Wisdoin 2Le UQMMMOQL
Lelin (6 coe i kdmuie dun olls mime ,de’;&irw Awte ?W'&d/{%”gwi
Swivande To< 3.6.06 4 (& ¢ 02l |
B« (- Z )5 a0 BT LT |
2. ACIERS = N orus wuhdes uoms Ao %//oea dauas
1. au'ws doux iy awtt (en =dy00 Kg/em®.

L. acins hauts cohtionn (Lny) FoF goane: Gen= 4200 3, po p¢t

| U'Jdn:4000-—‘—a.!"-'_ m@}&
L4 towhioic i adduisilh oe Hractio i Ta i




(C,'nraé/bcofmob Ly MMWWWM afa%mf« olaus Le

C.e8.A68 At 49.31 , da valun wacwude i Lo, eswbioids A Tincka,

adwars 4l Aol Mﬁ@ L' %d'ﬁ//niwaf& :( Oaq= % . Oen

fa g
ax (04, 01 ) i’.cy:

_Ou: Andana Te ol ﬁrmmaiuw /B«aAMa/fa?M
- T towh amte o&/fmmal(ww oeedduddle .
- Clewenks andius Pus A T,wucrbé rc{iﬂw s s (fupwméao/m

ﬁ’em) fx] = K"" . wd R
# . Axdowd
0L = .,2.? n. K. 0

B ﬂ old am thie womi wal de »&.’gfx&eﬁ utse braue Towdue .
e > . b =41 B o Lus Conds Lemes
& weﬂhmdft% iﬂ?:*{.c > im i H- adhtcew.
_ K ,Coeﬁ‘m A pondant du /Cmde’?umw cﬁjmmzduy
Kz0.5.40° (WWM%UM’&MJ.
vi: 2% ' v P a/bf 3 A
_wjf./ov{tfwmdz&d%dﬂfwf /QM#M /g,‘f /ojxrec
S A ek dtal do mhw@az@meo,_,gf:Acd{miu bt Aeu-
/tiu ,dWmuZuu Aendna At ﬂm&/7m Lo anmalean dew dwes,
_Ualmd,c d-&i: _?MM&U‘MJAMC: Jas = %. Lyoo = A6oo Kz/cmt.

_ : = (4530 bas)
- PM luauws H.A: Tas- %’— 4 Loo -.::L%Ooi&}[cm"

ol s Fas = %\_ 4670 Kg [emt (i@lo‘om)/, P 54" (L0 baus) .
- %00 kg [em® (L1 0 ban) ; P <Lo.
* Dovws Lt Kadde o swirak v denne L vl du ﬁa&wﬁwrmaim:(ﬁ,ﬁ)
(R85 le | % | 0| 40| Av| 46| 20| 45|34
A-dx| 4600 | 4600 | 4630 | 4368 1348 | M56 | 0%t |96 | 865 | #65

A Al Luug | 22341438 |43 | 1580 | 1463 | 4369 | 1224|1094 | D 6F




Rmae7w 0y > 04 /Cw?wuédmc,owmtmdba G Lo 0
A e Ty, .

- P wfm /awwum,f,m&’mmg (Zéuuutw/awtch
wuree L' eaw). K owhiauiclio T ek T Mm(fmfs Ae 3004 dng
A nas o L'l ik e asstamad o contack avee Veau, i Lo
Aa,mjmwdu% mﬁa%m@%m 2t 10 poa
L bseer olu neliaik ow aun

h=- Kn .Wf +30047.

@ A Aoy

/O(/D'L'L «@VML@&E’Q:

25 [6 |8 40|42 M |46]20]25]38
Adix| 4boo| d6oo| 4600|4600 | 15 43| Ay1s| 4394|4263 | MEG A06¥

A-HA|[ 2300 |21y | 21T | 224S | Lo6o| 1943|1843 | 4204|4534 | A4
2.2 Cowhhawute M«m&wwwmwz‘a 0%

Dowms Lt 1as dw¢;u¢u Aounes 9 &,Mﬂmww ?‘;m &7“6
:éa,aw/wt:ém Auaué‘ ll- ?M Uém < 3300 Kg/c.m"/ z{a, U‘ZL&MO/&
e Lo coulianli adwusk b, dedu%mx( URJAMGCM‘,L
&fs.Ten /3340 -

4 Gen a L%00 J<3/|: (l?foéw)'f:nngéaj
A H A Gda,:.j—. e © i )
€0 Kg fom" (e 40 baa) pown ¢ 2o
A.dx Fa = 1160 kg [em™
1.3, Coulionds admimilt, o' adbivomee udid: T
Lo ttiaindi o I o adbécece ded, dontt smutub

’ . P N = L =
[ cﬁmﬁd: gfm(,vbmmagcwd&- ’3'4:4,20%-_‘13
) v(,/éwvma/(ac ?&MWV-ZJ: 2/%;’/- 1

o A —



A

Auree ¢, = 1: poun Ao poens reonds domes
A FM&AG/W:H.A_

Vi

g = Cotfliink e poo lemadt bt

U = Valouw i ot fficine e Scellewetnts a%a,a 2z}
r?GoAm,&uMdz ZJ Aewout Alaws (o f@@&m i~ oless ouh:

Aa‘?‘% 2.A. NORMALE | Z.A. P. MASSE
A dx ¥, 91 A4, 50

A.H.A PAIEE/ 4%, 50

2.4 Re tswrnmend olts ommwatonwn dualic ok &ug«m de Aa,lémwf
Ko arwo&cw At dewse bromes ponalliles | 1ol auipnees sl ribonce
- / /
7!;4/1, ricbunem et ﬁz&?ae Avuns exctienite’s Je by erone thad
M Une ,lmg/uw/v /Z’Z :

~ow o . /g’t =

“dd 4 d <5p

dd+d 4% d>50 o
d - detoma ewda-are du bravus
Cov o g ole dellows et chot A o ee Brae

,d&/‘}—rwa/wm/aﬁe 7{,%2&; &Z,(ﬂd.?aﬁﬁ,&é,éoz&é.
_ o -
s T e Teackin

- _?i_ ;f?f_. M/&W/{)/L“/UW
S
Lo ¢ : Ag deomelie Mmsmuw nale ole Lo Me,,




_dhéocie de Lo meni bawe:

Introduckon:

Bows e caleud oles combudons At gewie ewil de Ik makant , sw
7 %Mﬂj/:fm , e gt A e dw&@ﬁmmé&wﬂ&
A avme i ptocn e Vosndid do L'ebal de Lo codiadcTis. o
s -tk ds pilins, ol sl it fuck uex Lo pect
Jmsllar @ /fbcwﬁﬁ =7 fﬁwf"&é, %mawf,dzfaa&[‘ e tnet de A
fdlisusaid slatipue s ilie it gy e Lo fe o i

it done 1o ole fpue alesis %MZ‘7«&¢ Mmiaawf; (rmnelomy e

sow b Zﬁudug)f@é Lo qrandun de ek ins pfam/au,é;{mfnk;
ownoll d,c«r/ﬂaa M74aa dﬁ&‘jvaz;a daud Jam(ﬂw&g
dladualis ,Yom wik $te o ) swent-oe Laderw) .

hi /fbmﬁaé/ww ceth vy , Aa vt o ol /s Baconicha Ancrsiole,
lhchfafzfz A /@aﬂwg ot ol L&Mﬁﬁzmm‘7ww A
M&uhﬁpww& par o(,wfuﬁuu ke oAes ive ol'af Mfﬂwz&% A
fmar Jeonduk a Ao ufmwta.!}.d, /r;aw du stcdu ontiwus @ duux olum-
ubtond /chdmm,fau mediiadisels w'fwu'saw} Mfda s
fowo o ki d/wv& f_{bmdzu;d, AL ,74«',44 Mw{’ v e Lfa
s A sl ol appolln dvo s faas s ok el o
/}mjfa,u; Juwres MW:Z&’M /1607/%6 A

f{zipmadl Lo, Mdorie ot Lo e dreanus ﬂww7wcg¢&u—
,.c:l,u,’/q/u(.sl dows s aw/'ha( kil Théove des Ww ot wogs.
Flatee vt anive o pludue ﬁ'ﬁw‘ﬂﬂu A s (o0 s Mo e
A A ot ettt ok 0 A faw(:xl olu d:}ﬁwmufi des...[..




wodlts edomanls e w7«¢-

2Sot- Al mat Ae 9w ra/ﬂu:jm&’?;cu uﬁwc Ll - ol esdand -
Nx

coordonnces ek form
@écut(?ued dela Loc?ue,

/Q?(w'c oLu’7u,e, ,

;Ce7¢a,&4u doas La N duwediow A x ,wie Jue ;

@...... .. g’ix o/xrohf?LMBq’cfdxf Fx dx. rq/c/ = .

_Les almcts a[&u?ced chw/(,’,é» zfmuaaﬁ o to decdd ow mpma ale fm ne-
Mbwtl &744.,11&01.4/

LN pdy /a;/w dxrdg 4 /oipdx rdy — 0.
-Ooms La aﬁfud‘Pm o 2l 4

de Lo. ,5074,(.& ) aga{*, e debeas e dy
/Cfm/badmﬁ Frdx 4’,(/9 e La ,dvcua 3 «74,(.5 Lo. 1esllandt Ng!’(/z/?’

s ol %mced Wmm /Vyo’/z La Zt'tmdwucc e7,uaz’c,ow
bre 4ewid -
2«74(4/&

®.......... Nepde 7 _ pr dxrdy =o

5S¢ Lpn dinde %)a/z/ Ax c{;ﬂ Ais s eg alion _ow a,@icm(‘fmaf

ek, Los Tsis w,ooa,hm,vﬂ ﬁmﬂz fdfcafoua,c&hmml}m,wc
dmc/caﬁue w]&mdu,ﬁue

4 ... /\/?ﬂ- Pr.r =
BN'P D Nxg o —

L. 4 =
3 T g Py

S s s N\Z (‘ BN‘P’(. +&f‘,—=
K

oF




Ahéode st lexions:

Pown . eal euden awn ries ewmm ,?Mdu?m o &?mq/e , OW wa,t ,f;,cu,&u e
Lo Ahéowe gunade powe ,éa,,wcy,a,c A wyliiole de wrodution .

- Sot Ld et i m]fa.oc ole wque, /cie {ua »ﬁ:d/{/ Le s e bes
(ooolouneed |, dunii, 7«4 ﬁwjawd e,(a.q,&7ms,7w el doud W&?m

Nx Q-_u[ Pr Mx.
+

M¢x

N¢+.N{pd«f Mx + M%. dx
N¢x + Noxdp Nx+ Nx q’” Mpx + Mpx do Mxd 4 f"lﬁtrfdi- ;
Tp + O d«P C?JH Px. ‘{: I

L Nxg 4 Nxfadx
_ ke ,:Wcszwdcm d/l,qa.c,&/fr'ld e e AJJMZ«@ d e Eufrue *Tf’mwc«,(: Ji/ﬁm(,
ro(,tv(tfaw’ anh cabead s obiviadio
A7 L 674»&.51&/0{14 foves a,ama/wt yony L't At b adud //.ww
. Ny 4 Nyx + CL/P:; =
@ /V?a; A/z;ﬂ -Q¢ 4 a-py=o0
@ - Qe + @ -N¢ - a.pr=0
X/ L/eﬂ,w(céu d s wemv el pan w,ﬁfaaw A X otude ;fwua&dls/x a fa
nowwale ek -
@ ....... -.M?J-fM’x,?v_Cb.G)?o =0

@ Mx + Mox - a @x =0
@ Q- Nxy ~ d-/\/fax + /"/;01: =0
Avec . : hiaﬁ,ow vﬁcla;/‘}m%aa we dlame .

X ¢: Aes o0 1ol ou wits ﬁw dej’w#&m’: &%odWaﬂm%M

wolomd mw e wuat oo Awtace dalw/w MmE.. )
/\//x,/\/?’.t, /V.Z)ﬂ, Mx,) Mf.t} fo,e/: M?P.Jmf'a/ug/wgucd..{.

— 13-




...fm,mﬁ,m a ﬁﬂw;bmwf/y»{- a = .
Dowis mw alswvar fa,fm,c¢ Moms vtns ale Donwid, aine Ay . mzﬁ.‘a
Mancbants tb Les i eals Aosnons Aok muds. D'os Meuns toms
/Fm{rm’ fm&;w Lo, /fyL,Uszd'w o Xia?m‘a/c ot Ao sade dlopuge
Uons b ness ol hosw s Fe - Py =0 et olowe L d e vid
F""”“’"f’f”‘t’ 2 ¢ Aot nulles Ao :
@% /\/’x-,L/V'«?x% Xpx =0 = Nr=o0
Nix : #o'cce M%@owdc C&o(ff;wdmﬂ ol vudics ?fana..s
éjm Mol ol edd ¢ pnsug /}oodwm Nz =0 A vk dewe
Q9+ Nap-Pprap zo = Qg <o
OF 9 + O + Ng - apr =0 = Q% + N = a.pr
B> Met Mpx —ate o > Mipeoo
o M?p + M;cqﬁ -A.Qp =0 = Mxr, a.Qx =o
@9 A-Nxyp - A Npx + My = o = Mo =6
Aow Les deux,é?WMS i vandes

@ ........ CP:t-{_Ng? = a pr

@ Mx - A.- Pz =0 2 Qx = Mz
’ @

Crv abioduisant 9% cdoms D) o abndiba: > @ Mg
Q'x + N¢ = aFr‘ <=> %_/{ + qu = a. Pr-

Aow - M’i’: -!-a-/\/cf_—_aff Pr‘.

A ;faa,otu.' ole Lo Ahcprie e La membrawe 790% Leo /was?«.us
udbwu Am'7utd, Thicee wt auvda downer Las rula,t(m
ki e chf»FLa/mwd: dus oo s At el duelisw ﬂfw' Aouk :




. D=_E i—.z . Resisbomce @ b olilatatiw
A 2

. K= E. £ . Resaskawce 4 La ﬁﬁe'xéow.
A2 (4- V%)

A
‘/\/GPZ.LDL‘;:Q. 7Y P M): = L.W".
a

ow s ko sz»wlﬁm de La Jf:,tum,'
' A rtOua,ow aw berne ol w e’ s ommn
v ,Coc'gfdc;mtfote f)m/)dm«/
N¢ JFoth; radiale /.Smﬂfi:fe,wocw& e ,f)a,(mj_
Mx + Momeut Ellz'oﬂu'mcwf A lelé&ww,é ole »an
,Comme .ow o, Mx = K . Ww” = M % :.ﬁ_.\x/m
. X /" Q.b
é#en%m ew MM.?;L@W’ Mx el N(P /};oW Lewns valuns o O
f'lém'ow : A wraenk
Ml—ft +Q-N(f9 = O/L.PY‘ >
K
at’
K. W

W¥ Lo DU-PY ot pr =

Q
i i a:{l-DU—DL)-W = 014- Pr\

%ﬂ #l'n:

K \x/ﬂ + @L-D(/{_OL).\X/ s a,é.‘.Pr‘

r@eh ,e'clwailéw cesk dihe eqwa (Cow ,%z{,u’rra,h e
——RE5ERVOIRS =




|

ETUD!

POL

- LA COU




Lhude de La ,caw,fwle i

_Detaninalion ces éﬁov&i :
P’ ,Comfodawte, wredicole ol Mﬁm{’ de Aomf@}m ow e bowbea.
H ,Cm{wdadauf{ /f'vou'am»('.dd,e dei’eé’gau—ote Zamrnizm'm ot Ukowbiog
Ne-V/HE LT . e#ot(- olczwmrrbfd&iaw ewdien .

o/ Chonges bermomentes:
\Nb}u ,{mf:uofe L5k e ,dmfa,ce: 5= -Q/TFR,% O !

R = nayew ole 4a sithere

§ = dadliche (f~ 4y 27).
Le /fom'ds Lotal de 4o, Sphire oot B =54p=2TR}p.
/]o: ra{en@fe’,dm,fa,&'olue A /CO'M//b&xe [Chmge en daf\f/m‘}
ke zf)!?'\:O‘lS 79@1, melu e //oaw’bfm dna, dowce:

P/. B ___fmrfp _ _RE p
P KAilg Lr h
or: Ae Ju'cw.?& rcec!fama.lc OLA Mous olonwe -

PR f)t = @Y > plyel_gef Lt et N

R . T4
‘ 1! * 7 E?.
A/f‘ s P = . Y‘+ t i —_— . Ly *
s F IF L5 r /P Ar

— 24



Sa,a/tgawrf/?uc éuiﬁu}m«a{m 0T 4 e (Hy No, B ) Sowk A drtabtes
WIS prmsams et Lo, wilaiaw puironde
- B’: 5 Hf:_pr,:_ G R:L:Jri N

5 =
R-—-S-i e 4—"-__,.&%'1-: vl 4t % H,: b d (%47 syt ='P- r# 44
4 24 Lr 1 #Fr

> Ho_vt- £Y
> 4-4r 13

5//’—%0!30%%: LS4 mous temanolmens e Amcé.,a,oa g far
Wb camé At fw@zeohaw ,&ou'aawka,le, wouh calced econd de wewd
Pcf <S.9 = Iirtg Trt. me.jla,cca/e lu base Hu rsuvan

For mebe de porutiu [ conforun)
_}%7'; il __Tr4e _ 9r

arr  amr 2 . ,
ey, BE L g, o g, TAE 9H7=%.¢
gf?fda_?/“ evueet /Mfw;é Y1y caleals ouec Lo fawalt Ae fr;;/(f’éaf

-4 e //bm Zeamdffmged oW, 0,
/ 4 % . /- Lt 11 .
H’q: gz—r’i e A de /7’7_g. r!;r Lce 7w/a(0nne AL

rsadtat Aows Le demd At Seenile, can
p L 7 1 (L
Hpeg IEA g T T L g TR £) o

Gyre 4§ e ¢4
4 L_
H?:?. rq.,:t _(1+0(jr;)) B q,v_ﬂj_.
/ s _4qr r Y Ly _ ) e’
o P?_ 5 s H?.—7—:_‘f-_rft_. 3 /VG’_I[H + P

L/c%ovkxda /tm{)fwasém o Aes mendions No sub a vouffc'w/(a,
owhowate di Lm/f/wrnm du Lrelow - G/&j
G/l;:_f/e,,,_ = Ne , {{o:'im___(.

' b, € 100. €
¢/,.Coleul de 4o . ctmbie

Ave ﬂ’é{{ot& H Apndic ndle Framid 1k | ow ol el ewa ﬂ’&f,fwf’ A
/fwuotdm T dowd Lo cewdane .

2-I~q



TeHr =p.r=47 . /F_‘“_“"_in et La deetiow o aun

2
fo4grt tyr
AT l
o ; ,
,(,oV MM/‘& cjc /& e hw 'DLQAAA ZCL Alun 44%@ ,bét:
Gfgz T o= T o0 8.,:,Seoh'ow4.amaﬁane.
' Bo B +hrA ,
Z/f/o.lc;ca,&an namcr:'7ue s n: mefdcqua'mlem.
r=A45,6m , }: 3,50m
% ¢ =008 m s ll:g,r?oﬂ?
ey . p— 1
R = 1,'1*&1 = /fg,é.f.f + 395 = 36; 63 7
L Ax 3,5

8= AMRS = &T.3¢,63.35 = 8056 mt= S06m*

1’/ ,cas ,alu,chwaea ;

. Povd s propuc : Pr: 2500x0,08 = 200 JaN/ml.

Clanchiere asolation: Po = 4o daw/mt
To tal . P = b+l = 4o dan [m®
2/ ,tas rom,smehmgedz
./Sma(wa,«:aa fawaHmfl’z;;ﬁ}n : g= Joo dan [m?.

3%, (ol eul A e ijga'b/’é;

@fuwzdcs L&Malfzmau pow mebu ole Tbruzﬁm.

_OChages - P . s _ duo- 8¢ A9%0,4 dan/m,.
wg r ATr L. 15,685 / r

-.JSME"’V A P! - q.r = 400"{516‘85.:: ‘?g{p 5 CJQN/!?? ;
e ) 4

> Pe By 42 B = 49%0,4 + 4,4.7%{,25 = 4£90% dan/[mp.
_ O nis e Jqo'u'amufa—{’a: WA H = /P’Lq‘_'ﬂ_ OWEC
yfgre
#'= prdite = X240+ 42.400 = 360 dan/m*
) &

. v
olow H' - 36p. A%6A — 3.5 . = 62624 dan|m .
4.3,5. 44, 647

- Q%Uﬂf At Lom ?W&D‘W doms Les werc Aiend

Ne :J//'—Q P s/G::!G,e,f" . T908* - 690 4,4 9

¢ =

e D7



4/, Cal el des.combrammd es:
. Conbiowute A, /wmf;fcudm olw brélow
0y =N 6904+ _ 9,63 < OL.

400.€ —  Avo.80
Lodiaic b oo »2comi Ui it

—_—

400 - € 400. ¥
5% Cal ud Hes pamatures:
Lo bawn do Lagad du Lo nv' ok /fww fo[tfaddc/dme a dw

ol sufb | heaid v uchea e fmux;’(aﬁc Awtuid 7 woli
W&%fﬂ#} m[ueffﬂd" oy 4«@74{64
Am - 0)56 = 0,3-? = 02/4 (',mL

Am = GHAS fmd = 2,54 ecm¥

-}gw’[rM&/&A/fJMaﬂd‘d 4 AF = A;' = ‘g“ = O,XCML

Ap = 4446 [md = AA3 im®
6% \fe»u'féca,l/w d.e Lo. ,amrpze un ,f;avi‘wﬁuammf"

oM v fina &ouw/eaze m%mmﬁmwf aude pon suLe
dwuﬁe s z/‘wkg ru»éauéa o Maa,dmfa,ac ole hox4o emt
< 42 % souec :

S/w vant Les ek dien 4

I Q?bmuau c{,tlam{;oﬂe =€ = %cem

p mao&e A« J‘ool(.g

Pe Pk ke A s e faiﬁwv xw:a&w ole Au, m:f;a»&
Tw oot szfo;& de La dxﬂiuuw-.
Pe - Lo - (40-{- 2. “!.%'.) = o - (4o + S) A4920,em.

dow: 45 P - 45, 450 _ 0,045 Kglem" << AL Go.
Pe. Ik 149120.%

~ 24—



kel de o cemtwre:
T-= H r - 6-26214 45—/6»3( = 6‘1?‘335,} ~lanN
Lo dection ol aeion est

;gw Cﬂﬂ&‘b‘j“uft— CL!.S /‘/‘14’-8&7 => -‘g:a. g 4}11‘{»4 Kﬁ, ;'r’{:.r!ﬂ['
(

A- T __9%8U6:3 _ 29,94 cme
fa 1224 ~
> Az LCHAZD = 94,68 cmt ;

Lo, Jectiow e Bidow méed soive ew biwibask bi cibowuidi ole
Nackiw du Léton b 49 bass.
8='T—’ - hAd = ‘3_{_8_{;5-,_3_ " -45_-(‘3,6’-# = 5955:.?.{2!'w1‘t'.
Tg . 49
ot Lo Jeckeom e Lo cewitune cdt -

65.55 4 45.45 = 39715 ¢mt

I -
g

20
e J

—35—}

'\J’@u’%d caluon e Lo cevutine -
al. 4 Lo Aonol Low s {mm@—cbftﬁ
I =

= A 30 o Gy 2R g L FE gy 500
B8 Ten - Ten 4300 o
Az 84.6%8emt > A = 47, 3¢ cm® > vestdie

bl Lo comdidion di Luaation .
' [

——r e e e T == - —— - e ——




v, = K. __ @t f = A _ #.68 | 0,021
@ 1+ dowf 8
K= 0,9.40°¢

N=46 ; =40 = 0-:::. 0/5'-406 46 : 01024 =59§‘,14 ﬁ
YO A4 Ap 0,024 cm"

694,21 %/ L Op.
=>’LTW'51;¢ /0O b;a,= Min '—%—-Glcn = %00

max (015 03) = Ta.

Ua — + - 86D _ a3 9 - 4193k L fa - ks
A 8468 4 IR Kydenl € Do~ bt .,

Y s adivars Foanvtisala ol Lo, tevibine :

¢/ Vm’fdm/«ﬁ g lo Aovkron:
on mote £ exutance ol mun wom ad ol waM velun ooy A4
famh mf&boa.wc wle Lo ,wu»bole /7m wt olovue pon Le
DESI6NOF THIN SHELL STRUCTURES.

elfax)uw de Lo wwf»olc
t: O,C’g\fh
R:Wmdch&’ohc}x
R-36,63m.
pna: X=0,6\ VRt = 0,6 \[36,63.008 = 4, 04% m
4x= 4. 4,04%F = 4,408 m.
K.e Moment M est vonme JFM Lo nel aliow -
~ 2% A, Oi?'
M= p’ X* L = A908%. R 4533, 6 Kg.m

I

I\.(. moment Mo gl OLowmc//roaA/:
4,53
Mo:%: !:}15{7‘ e 0/204:{‘."’!

96—




B

I o, - - . 1
L owatomee At ce mewnds an biodut avce Ao o aus Lo

Attine 74“‘ /%ﬂfw»a&l Aws woikiginn e . tisoi e el . G
M Aedion et adovue , Lo dodiownts FMM sl Weaxumale
e Wi licw HAes Aroucdls cotes ( 'fam'ufs A)

4 wous app eldons b A ﬁuﬂMt"L Lodé de Lo debiny, Lo valean de

Chm - OLQWM(J/ f)a/r,:

Ty 1 e PO
T oathb
ow y Lol s e K ,Am-/faww

ol s Lodleow Mj,wdmﬂa b
a.-
Me = /{awmé olt Torscow aﬁwamt dun Lo dection

‘ 5|4¢ A
b .65 _ 44 = K=d4,04 ¢
Al A e 4 g

ol'ow -
me: 4> 64 '4'53{4'(03’ - 3,504K:a /Lrhb-jw__

554, 6K 1
démwe: g—-:*‘r‘t’< 3,5 => A{A ¢ I,LJ 7 55

7

CCBAL S Aowment At /mewéaae, v(fﬂ/ma@cs /J/’LOLMWMIZL;

z/:aw:
< a+b  Tbm ~ v
Wt = ST N 7 ) Ew T;MM/QM/& fa = U0 Kﬁ/cm

~

WE = 5% 4+ 6% . 3,604
, 3.69 A4 Fo
- /{&, Leckow du Lretow sta olone

B=55x65 = 3535 em”
_ Uodume ,f:a/v/ccwﬁ’miéb = 0,0045.35% 4= 5,36 cm¥
Avte bes jcadn o (Ao (Hads) (deckion L' L WA 40 =0, #E cm't)

Le arplume a’/m ,ubd{u cw /f;scrw/ vl ewt :
1.0,?‘7(644 54) = A1%4, FL em?

= ) opdy

-~ 37



col'ow L'ecantum ewts oles caolres :

Ao - A7 = 32,593 34,6 < A =55cm.
573@ Lo sethonde la cevmYure
! =
,@a,lcul, de L.acrotere:

L0 W}wfaa,dc e 2 oot oot twcashie oo Lo brase. Slfe

da dowe caleulel em f&o’w@ Ao die.
o 45

|4_
H=1,45.
’ ) S5=doy X
49 Derenwi waliow oles eff’m/fé : 45 &
_L’eﬁmmmu: N, N=P =050, 2,51 ,[
=> N = /Ié 8) ?—‘f K% [m-ﬂ VJJJIJ/JJIEJ/J-’”

- AC //(awwﬁ' %&MM a da Drase :
- M=0,45. (4)4.400) = 54 Kg.m /me.
- dedcéa»&[,a'ié/: e, - M __Suoo _ 34 em.

= -

N 168,31
Q..’:. %— = % :/-&,rs‘cm.

= o> 2 > 8 deb-com //OM#Je,JJcmM megé.
,éwf;mmf: .F:,’ = 450 ka Jem?
0o = AF34 Kg Jemb  ( HAAD) .
27 ,Cuwdu/{(mwﬁa:/#(f et Axl,
- Homeul fetif Hy. . #Hi= Ng avee {-4liche
| | .{=€o+%—o]:3L+i‘-"5”—3:36,5an
> M= A68, 36,5 = 64,C ka.m/'m!..
- Moment 1istout du Lrelow: Meb
Meb < 4. &7 b b hoded.

X nT __A5. 450

A = = = 0,565
N + Ga 45450 + 41331

—- 27—




T SERRLY U SR VEY

3 3
e Y
dlow o Hrb = 0,5.450. 0, 565. 0,844 . Aoo. AV = 4954, gK:a-\’ﬂ/ml

= Mnb > MY > e brelae ded puut equidibon Leffok

Muz = A’=0 (/Auua/&?w/wm/)ma's e ok pay Wit s aiag).
3°) ) eheor iwwadion plts Bamwclions 4 :

Povu Lo Al log msie aloos ol L. decliow” A it » Uons 41lidis n gl

At Wd Moo e Frecre. Charron - on cadcad ok -

S ALM AT HY A5 6l a4 08
Ta.b.ht Ga.b. LT 1M 400 ALF
= 0,_005:}'.
(E = C?/ 9—?.24
/e(u'faélm =>
K = A6 4-.
_ ha dectiow ol aein, Ada downe
Ag. = M __ 6déo _ 0,34 cm?
va. & h 4334.0,9324. 4 4
Afc_ 7{ M o4 — A8 6, 44 em”
A1%34

ﬁmm Lo, Aeckion A2 a'wafﬂw’fﬂu’,&é NAUS /f;/mw&.om Aa
Nebaw olowna pan Lo Aondi biow Al Mo ﬁbaa,o‘& te 71.«

U(/ufe

A> 0,69. % b = 0,09. 62‘22 . A00. Ao :»féqzb
ow prnddna, dowe: “sung/ml = Ao, shemt O
47/ Vewd {4’5&@&»{/ oles towknamtes :
. b= 7"'“ - MM o) 58 Kg Jemt << To.
46 4

At’mwzf}uwmk ((Q/}bpw)

T=418 =4,2. 400 :Jiokﬂ

Az Li5Aem™y Ta=z 4334 4g/emt 5 7 = gi«&.::;..//o =8 Hew.
dowc: ATa = 4. 4334 = 4345 Kq.

—439_




Te M o dio Skoo  _ 3%, 44 Kg. = A.Ta> T+ lul .
A X 14 49 = 7 3
- e fSesame Loeal

L/cﬂm/(' M'?ue /gw@céawﬁd //g At /Uéon/ne/f:dw !

cZr= A4 (ZoneXL , . W oUMmae, 4)
'CP = 0,8 ( Clomak e /Qmoolc,_).
- \Xlp = ?fk%/mi.
= Ff = A419.0,8. 7§ :f//,b—/«é%/mé
F}o < 4,48 = A40 Kg /me.
* O%U‘%?wmesa/elga//&;% ole:

Neo b ,co'wfo/{c ,mfme, A ewse dovke ' suoebure
A/ . ourerfure daw 4&47“.: wayon A Go Y e Ohewiséc
_ Role: Vel 1ation.
L owvrertfuire di 9y m de ol aue et poun £ w!‘ayagc.
L Cts duuxborts A suwrortanes Aol dowwises dendew et a
Lo cow itsbine b comae Lt bréton, eiifer La Wf«am,.
Weows Méof/feww 2 fm'//aﬁe ole fwa'/be /71“4‘ Lont:
Sstua a Yelova ,&j&c@cﬂaﬁc wevwdioe Ae La [aufa.&.
Rema r?a és:

- Kacwlin o i duuewsd o wiiée ouree rum &/#aw ,dzoo]b&/uuue
A)L@jaua /Jztbm'&]uc el dowe e 2yt mfa du A ecbmce
Loeal

- Owlowus, 5 HAT/ md e alwle o fomﬁd ole L2,
//btmﬁa u,éwi ol psunt L'ew eastumedt oy L' geotine.

~ 30~




| T

ETUD

ES PAROIS




[ Ctude e La /}mfrm;.

Notie nesmvow ebouk dui. tutened | Lewi veom les fees est

/u',cfw'em: A cedad e Leau , dopwe Lo, ;faau,ai ol suwvmv wk
bovewude A Arwse //bowid{/c.s.
4. ha meé de L'ean 7w'Ao/4&'a‘/fe A é#o'v& dle &wc('w,ufm
?bauml.
2. La ,fpmga/ Ao £ ﬁwow/ aunt Jollieitalaw e ,amf«mfm
Ao -Ka,/fam.
Kes deas fmd.a Aewk rabf;ccb'mm Al e eunes b bt au
Moot LE de Sns cowkeoint .

~ Prw oo naisrns At cnihaoines | de ealeud de encs doaws La,
z‘pm'AcW sw e A ew gak MM/fJ/CL Pt d.e Ji/(,{j{f&é pr Za,“baw»:ﬁ

e el eaun /{W/?u&./’bmm Lo /fmwdaf Aes Twts o
Uw'é’a' g Ly coihianictis anlodi t Ao fa /Faouu bows
Loffeb i ally fmé ol i fei s drise tatiani tiz ad-|

wensw Ll
pw eludie dm&la{oMAm s /Ca8 - |
A4 tad: 8 ow At s mwsiv Ll ?&w,ﬂme L wk Sowwis
9 Lo, poussde de L'taw . Pru s 7mﬁow decun < baine
mw'?(&‘ﬂua/ s, fmmé ols fawes aws o 1as .

LE s i 08 du L i it inde oowe il wh bou wis
d L'actiow de ows dutoweat O b bpodind, Gue.

At tstrmn %Wﬁ&[ﬁammf wféue(dwﬁu’a,

Lo brove Ao £a cuic tare).

< B P o



d'}omai de éfz?mm%éuiule ol oy qwrnis , yows <ol wldowo Lo
Aodu tow /PW M,rwg&orm)v Y (%Mw/wmém& (Jf :aﬁ) )
.

———— r O A

am‘dmw*wwd)w x = 11-—2‘.
rees u U . A

h: hauteam ubile dled'tau.

Mous /uw]pﬂm L)

/Fam' Moemwkt (rus

e e Y
L huosk 1 outoit V‘K ~
dt I Jrase du 1w, \
b odns N
pr = V. (h-x) U
pre bumion e Veow , T mame voluwd quu de deau.
Lt /Ibmauu& e s bonee 4 La j&'m L Ccons Londe lbfu-
Abwwﬁuwﬁ'd& Alecad :
Kwe D.at (1-79).w = T.at (h-2) .. @
i Dy K yeya ,akiow's. (¥heou e de ;f»(,c'm'ow).
- Aucelaliows b At aﬂeﬁéwcmm& ot du Lo diwendds ol ¢
reedu i pw sk :
Ng = DUEDY) 0 i nadieh s Lelosset depus

a
s My = K.w~ : /ﬁfmw{——f&o@u/}dwm le',&,m(faﬂfam

x = aM"-— -’awﬂ—_ . “aow - . A
Tx = 9= K = K. w” . fﬂmmucam{ b Nl wiedd
@a%m.
,»C_’@fal’da e brawe N = Ta(h-1) cdonme smme’dla luent
e A stu Tom /PMT&M&Z& :«Pmﬁ’ﬂ?mﬁ‘w @:




W = fa’l' . (,Pq_x)
D(4-72)

fm ol ewlee L'eqaa toon «ﬁoﬂcuaﬁ mous i des s l’,a?,uwﬂxvi
lwwo?,e‘we Al aZanZ‘ cconleun f?u,a/f& coshaule. Tm f’/&afo/”u'u
de solution f&bﬁmauﬁd& ; w=c e @« s’ pon

1
’lew,f,la,cm wl {omm’é l?ﬁ wud Fesw /WchFM'?A ¢:

:’)4+ 44%=0
Avee 3o sewradiow - Dalf )
a=(4- 7
064; - 3 at (4- 172)
4K £t

= :‘J Bati-vY)
L .
s Low f;mtfe la maane : Nzt ( L+ L) oo L. fo,\“ﬂu:ac
e Jolutiaw row;bad: o wswreow ﬂwfa,!a/m s j«wa&m @,f,y. .
i tlles 4L &of;adow,ﬁ; e 8.4 4 Qi 24 79% A #owe/c'tms e el aun es
Ltk ow ol Tk f;m Lo potidion lwmo—a'oﬁwe

_ S% _ .z |
w= € ° (Ci.,&d-gj‘an Cz.)w-%x){- ga (C;ws;xmfim‘})
auee IJCJLI-X.

Jlomme o< b s Levme Ae Aawmde vidwn alvi J@jﬂd«md
EF ol " L sment Mt rite e Dﬂzwmé rauw X e X’
v, Fa/cfu Ae 6@0.,(%41%&«»5 ,ij’,pu//&m e 6"
Wl e tovss owl w,?ialwmf o qunnnt des wrelouns nts foulles ol
Iroval o L'aukie.
o/ow ow Lond, mi:jw‘mf vw Qurd, Lowisns Lolutisa thwocaf;we

w = é‘"x(cu. (0% 2+ Cpm X)),

et Lo potudew cg,-rww& ple ﬁ/u{»tw.tzn‘, WMM%LM Aud, :

__.391___



L sk, )
. W= L@q_x) + ¢° G (CJI.COS—;--X + Cp.5m 2.-1)
‘D(Jw 'Jt) . rd
Lalad des dandvreed - w’ , ew” e w?

/W Yalt _:_'x o
A-V
| 22 - 26 !
W= i.%, ¢ [cz,.ws.g..x_ci.wg.i]

n(
3 3 -l 4 ;
-CU”I: ?_.E)_ = ¢ 02--“__ e 2 [(CH-CL)/CUS i‘»-x- (Cq-Q)Jm:T.xJ
f 223 a?
Db!'um\'aa,{'f.'ow q’a ,Wdﬁa.ufd vUW’fd%'Ldwa C4 d-CL :

@wzy?w e wsuvnn et Auf,eou’/ewwz&t' 0, La brase dun Y radin
|
tw tf 'é_(.’d_ fo{thzd&u.e /3/67“4914(,5(/1/ 7‘)6‘&‘% X=0

Phe
ol o Wix=0) =0 @
DY (o) =
— X:o) -O--..-.--@
0% Yat
D (4=t D(4-vY)
@_ _TJaz +;°!_(ct_(4):o
DUt o Yat
> (g = _9_’1(____—_7& J’? P a
£ A Bla. vy DL-vY) &
_ Ya3l - al 4,
% D(4- %) D(4-vY)
= Cy = _Yar ,(4-
D(- vY)

Ew Wflﬂ_ﬁ“” /&o towo boales Cq el Cq )FM Lewes val eend Aow
L WW de w, W' w”, wuous bl wudiows sowe -

S X Y aih Ya* :
w= € [_ ./(ﬂ.ffc;—.x + Awm & x 4 Yat .(In-x)
Dlu- 0'—) D(J_oi) O(-0Y

v 2TxE  gaE -
M B [C%*)wé-x # e

;3_5/,_“



,0(,,014,:
/\/99 = ejfort annud quue oo La favov .

-8 x ! :
Neg =Ta €° [_,L,Ca.si.x + (9__,&) snﬂ%.x]Jr Ya (h-x)
Mx = M eoment }&MM

Mx = _ 'FKL/{‘L ' [(4 /Q. C05°<I+/pfl$’\’wi x]

6(4- L77')
x = e;}ﬂﬂ){’ '{(’LMW

34 .
T =_ T¥3t7 & I[(za_g.),mg.x_%&ag.xj

6 (4- vt)a

@lmaw?ue: /\,‘é ,Cd,gccbf/afa ,(}21/ 74 j,aée L //;mia/: Usdu -
-W7uc de Ltg (V) @ '/:?aak?/m’ D Leeu ele »(ﬂoﬁ'o/(g/m3
//bm Lo ol wuld s nesewssing .

AF/JA'M,#&M numed gue:
/
t=42%em , /Pﬂ

V= [0,4‘5,0,3{] = 0,45 (P.C.Flage36)

10 o= &30l G0) " AT e L 40,304
1l (0;21’)2

D 2 - A0394 . 0,665 > A _ 4504
19, 500

N

2. T=dt00kg[m® = Ta = 43600Kg [m"

3. X - h = A4504-6,%0 = - 5,496 m
4. uq_g_ - 4.6,20 — 4504 = AL, 89E my.
L
5, _ VL%t ALod. A0,304 . o,f&f'?’: A353, Foq. .
c(4-vY 6(4— &7Ft)
v 3 L
6. G’?(o(,ltt - Afov. f0,304% 0,20~ _ 904,57
(4-vY-a G(A- 64T %) . 45,5




— Ae_s,exfm’.sh'ans dt Np , Mx ek Tx serout dowe :

665. %
/V90 A5600. @ [ 6,F. (050,665 .X — 5‘,49631«40,66{::]
s Mx =_43%52,704. 2" [ 5,496 (050,665 4 6,%0%0,66(1]

s Ix = -9048,57. ea’“”[/ﬂ 896 ,c050,665 — A, 504 Sma:ééfl’]

A%

£ e

W
b Ty

; l _
A8 . Tous les wusadbats Aes .calewds decowlt et és olans
he fableau . sud vant .

~37 -




(f;::f'f% N Ctimt] | My [em/mt]| Tx [#/mt].
0,0 0 0,0 0 2,08 - A0, 36
0,50 8,84 3¢5 . 6,96
1,00 29,03 . 0,03 _3,94
4,50 39, 85 -4, 44 -4, ¥3
2,00 56,% |- 4, 89 3,28
1,50 6,03 -4, 5¢ + 0, bl
3,00 63, 84 4,54 + 0,72
3,50 bldi00 |-0,93 + 0,82
b,00 54,84 -0,63 + 0,14
4,30 k6,39 -0,38 + 9,54
5,00 36,67 - 0,19 + 0, 3%
5,50 26,35 -0,0€ 0, 44
6,00 45, 89 + 0,04 to, M
6,50 5.5 1 0.0F% 10,0 &
6, #0 0,00. | 9i00. 40,00 .

(S

. A »’oa/un' elowk D'ty roke Wi 0,50 m.
ks val wny ol ch, Mx td- Tx Aowf clonnees o ug
V/PAPYE »

. (8 duw U;éwﬂfﬁtﬁn L,




Cas. T : ah o Lo teswuow b vidle:
Gudwet] L wjovme af vide Aa /bmd m Ut Aruud ¢ 7«,&, Lo.
fmmef vlu fees. ﬂn/m;élp o Gest Lt wswwrow ol ende prenceadt
ttoud, pusg o Lo brase e Lo cews Tase |
@lefflfs Le ;zafﬁpaé A sod i vwond tonstaler quc e fua
deut tosdiducis A ran bl ac r/h:?x]a- am,m'[awc o owd- Les
/cwuawkow'/.ut«'?ms Aok
e f:ﬂ'cﬂs /J/bw:/ﬁ'?uc = f7o0 & Lovo dan'/m?
L Cc oheriw - o4 & 03 K dan/mt
. ¢ :/a,n?i’c de/{w/fcmmé = Z5% a4 40°
Ctlomme wons w'avonk :pao Loy elons teates Aurwo ffwua//zm!
Aw yrlews deausantes ot @ dowe
V) = dooo dan/m’
L =+ O
gﬂ = 30¢
Nous el el ons Les ilonnds de wepuckion ol fo mimd
j’“{?’w n7w. 7bom e Lad “Calewld He La fﬂ‘dﬁt’aftzw ¥

auvec :
MX& T e KGI.E MX:.

JOwee:  Ka = Cot tfo'wk de :rfa, fﬂmé /gw'uﬁmtf‘z&
on o dapa Resal ; ka- 7[(9;9, 8) = £(30%0)
o 00 Tawduwoaiseow de Lo, facum;. = O L0
6 -0°
¢ - Owwzf&o(; fwﬁemwf’ ; =307
Ve : dewsibe des Fees ; Ve =Zooo dan [m?

~39-




Dans ct cas 4 suo. Lo bovked Totale du resewvow, mous
//!yw-o&m mzf,/&w e bu Aeantew wtibe A eaee Ay bore e
v((AU'aﬂM Mﬁwwé“ W e turege e decadLe.

o o A = S00m dudiew e € Foom.

el r Aua &uu&m wnam o rserme - v = A5,3 m
/Calca{:

A= A5 m , /A: Em , i_:ollfrn =
4. o(j/a.ﬁ?rl-(x-mr“) 40,387
o 20t
2. & = A9, 38% = 0, 699 => a = Ay 51+
0' 49, +§ o
3. Ka.¥¢e = 0 41. 2ovo = 54-0/<%L /= Ka Ve 4= K:af
4. 2 bz 451183 = _ 6, 4¢3 Ky iwr
5. 24 - a4 = A6 ~ 4543 = A4 5 4-83
( KaVetlsl _ 56o. Jo3er" G0 _ 020, 9¢
6(4- vt) & (4- oract)
2 3
9’- Ka.Te.t”. & = G,fa/ gl . 0,6/9 = 409, 45,
6(4— 0t).q
dlow:
_0,609x
« My, =_8505. ¢ [ 8 C050,659x - 6, 483.5m 0,659 x|, 8505,

(8-
0,69x
x* be:,éio, 5’5? (6,4354050,63’% + §m 0,63’9{]
Hoemargue:
,&; Ammw At Lt oo Aeo Anns, pouk He
/bmw ol autre e Lu /&W%de Heed

fbﬁvce.

P g;oi_ i




My [4--/.}’ Nt PR .o& 44 prutie dey feam.

Mxe + Momewb ,f(:’c&z'ﬂwul’o(&‘

a Lo *Pms.u{ der femes

F?cmm(7uc:

c’é}‘i;?ﬁi N, [¢/mt]

0,00 0,00 |, 4,03
150 |_ 4,65 |_4.98
Aro0 |\ A le |- 0,0
4150 | 249,28 | o1
L2ioo | _ 3240 | 404
250 | _3¢,49 4,04
3,00 |_ 39,13 0.8
360 |_38,Y 0,63
4,00 |_363F | 0,44
4150 | _34,} 0.4
500 | _1831 | 0.4
550 | _13,5¢ | 003
6/”57 ~456F |- 0,0l
610 | 43,84 |- 004
?W’"_ - 9,40 |- 00§
Firo _ 457 |- 00k
Fioo 0,00 | ¢,00

hes Pausscfs de Vieaw e du
Lawes nak ols ?a.oé A ol oute
i Lo, «‘bma(u twuni ol
At Aews oﬂa%c/.

* D/b'mawuwt s e éfw,«aﬁﬁ o udeehown

Abws Lo prge suivaute ; »

sl f




6o To

%0 Jo &0 50

’

2 N [ * /mr] s haubas = 630m (ul«'& de !L'm).
/N‘fi‘ f{:/m,,] ,h:fnw(ru«:gm (/anulfmdchbulﬂu)

* Nt?(, max :CB,%\ +‘mr
% lel, max :SG,LB*Im?.



/ Du.uvjrqu’lw'a JL_\ MI:‘I-’J(.'I};.

/ ’
S Modia b famadumux.

. Mx.maxzq.?:;o‘:',{.m/mr.
My, 1{&\ i fa f)M(j.dMM
Myt wax = -4 0L kw /whr

T



Fowai Hage 4 'gméad A vinoles Az@a!mcsmcwm":
me a,Uge ou e 5

P ,alva.?uc vwole on caleed ,fuaa'ﬂd?e 47674@,64/4’.

N ows preas oou Ly Nrane ol avude diawele 42 mm e baat|
achtcrute gob- doe: Ta = Loéo K [cm* ef oles taues ol

oo e Abmm ; Ta=AC¢8Ke /cm®

. €MMC Jé’c%/m//' Tard, ol /1/70 Ae «:éewé;ﬁb( e hu(flbamm
de la fa/m/ Y wone b ol g aluc /(Z'ouue-/?em Le |
el dua din've wilie Lo ot i leciean ef eactedd euc
ole 4o /mom:.

. News /buuaémo {'a /éawéicw;iﬁ ad wed e Bl oo Lo Ao, deay Sl
Srebow ;’5@ & 22 bars " Tom= 24 bans

Lot Les wo rhtats e calcut decoud ol aenes sun Lo
Aaltian fce/ca//yé,{ala&f,aw' vanck:

_.L/.q,_.




o Npe /v,o
R PR A did » | A ehersie [Espa |
S [ j [ J A‘ - [CMJ Ec,m-&‘] :Ctr‘fﬂvf UI:M‘: F‘ [k {j
Cimi] q00€ + 45 4¢ L 41T
@ oshgof |F=2297 J'/Z-(. =4,44 |4 Y440 ‘
7 / 4=—W = 3Tdo + 8140 = 34 | 3 x46 4 410 —1€0<.8L£
@ 0.5¢hs4,0 ﬁ:?:li +iLi03 _ 443 |4 AT430 10015 4 AL G H
Z = 21> L hye =P34 | STt +STiL < M4 | Gxdo | _ASA30
40< bt | pie 34,03+ 33,85 o smo.or 2 <
! XY = - !
@ Sheto = JHOIEINES - go,04| 4= 20040 - 4634| STAC 4T Lodo | § 309¢ 0
45 hg2 29,84 Y N e I X0 | Zoortx vav 20,4 i
S ‘( _ 7 ( _ o. + o)
@ | 0 |F =22 = Yy 4#30 [ Ay- _L;_x};%.“ L5 6ol FT46 4+ FT46 - 284X x4 | 43ze0 S 4
) Loghar|re L+ 62,03 | PP T L T
Shgal | R= 103 %% 39| 4. 8390 _
Z / r——m—-ﬂ,s’j §T46 +8T=3216 ! g x¢ 56390 y P
@ 2ich< 3ol F o C0ob 163,61 - (17 | Ay SL 920 : -}- t00.tr v an i 16Ot L
ol g B2 ] L:W_—': 34,04 DTAC + 9T = 36/“; 9 xi L QLo £, Coc M
@ 50Chedf F,_:C’a’“ wlhos _ ¢y 62y 1 4001 +40.34, 04 <
F2 = oLy | My == 333 ATuC+9Tic= 36,16 X6 £k 5 41 = JoSi < AU
@ 3,(\({7\\’@,0 R= CAioo+ TY, 84 -ry 4 ¥af o _T_ 400 L7 + 17 34,00 [ <
z =1k | A TEAC < 30 | tracp gl = 3UAL] §06 | Sop T2 = 1< A
@ 4:06'6\(%( Fg: J’f,i“f{* ¥6, 39 =50 6o | A 50600 10240 FL 4L -
@ (,,ﬁ(hgrjo By %‘35*36"?’&4—4 38 “irio 100.- L+ AT. L8048 )
R oz —ro e 2 W CThey CT(C = Lyt 61 8 1§30 PR 1)
@ Loghgsd g 39,.;”2(,,5( 3/ Y | deetcrar YL " Y4 <
(= =344 (M- 34510 200 | fri0 0 rrre = - 34 £ 4
—t 1iu g 106 | ITdo ¢ {140 = Lo4 | $x40 O =ity < L4
@ n{{hsgo F.;: .26,5(-*'/{\’,:9 i e - d00. Ly + U5. o4
Z = A tz:...ﬂa____:-ﬁ’(rﬁ 37‘,“1,;73(( :41.04 3(,‘4 ZA44o “?gf < L
@ Goghs6s |Fy= 45869+ 5%~ 40 31| B, A0 FLo foa Lyt 1S Lot 1!
LA ITE = Ao 3t | My A2TEO =500 | 374243710 = 6,36 | B4 | ey = it < A2
A ers&hsi Roz Sif¥ 1000 _ g 49 |g Z3Feo L0 o 1 Ry
Z = = =9 ATio 2140 = 3,1 i
agt o+ 2710 = 8,1y | Ax A fo0. Lv + <T. 3, 1y =109< “

45—



Ve quCd/&o’W A enlvaiulss s Lok s con olavs Ly vrevoles:
/emmé L f“‘ﬂ’ Ot folliu' T :ﬁd/&»ﬂcu é%/db(' ol MWMM
f%&é s Lo pondd Titale oliie vue o o ( porss el oo loure)

bn mr,a%.'e Y/ Lrelon /.szﬁé Som ”f"“"é" e %/Mf:

W[ X[ |Fiz Mt Mot fggl gqf - E [
_ @ 2, t,;ﬁ Gigg + Ans .. 4, B2,

@ 0,50 0,00 : 4650 2396 ,&35%&: - 0,93
@ 4 oo Y650 z#%ro = Qpyr 9;;,;0 - 3,3
()| 450 e 400t 24420 . 49430 L0 ¥, ¢
@ 2,00 | i‘f&j 2490 . 18ppy Jﬁ%zﬂ, 18
(o)| 5o Mo+ 30490 . 33690 2690 13,41
D[ 5,00 | T yigy, | —2kze— 70
@ 150 3%}(0: 36330 __ 410 3‘&;;%0@ = A5, 08
@ 4,00 aea}oz 32380 _ 3e54s %:,{3’g4
450 3.8?-1.0-: L0 __, o _i’%g:;_: 42,41
@ . B .2331,0;; 83550 _ yeq5¢ °§?ff - A0,37
@ o _.zarra; 18630 _ 44010 zjgoa - 0w
@ & 0B 4!6?01 A38¢0 _ el | 4‘;;;0{;: = 6,50
@ 6,50 458%; gk s A¢ gy ——'L‘“—L—-4‘&ra‘) = 4,59
@ Ty - ‘Jaflo; ugeo 6831 _%_:2143
@h ?"‘J—(J_iﬁ tm’az 020 g4qc _5_3%_;2;‘_ oy
@I 8,00 '@’”; 2222 .~ 0, 00 z”r"p‘; =600

— 6 —



T~

’Mw,ﬂﬂgi NORAIA

17 Mo ts muaxwuau:

4 - ’ #
M2 max | Pousses deLeau | Prussec du Seuwee

M. Poh'}:':f + -7,, o5 + ,// 01/

M. Negatif | _ 4, §9 -4,04.

49 é"%pd— rouual weax:
N Wr 4+ W

Pe ,
Wr: pods de do, Coupole ef-ce bl e La CewTane .
Ww i pads des paunis ( 8.4 + ewdut)
Pe + Pedmels
> W= 3209t THA 604 [ty
e sehly BE * N9, 74 /my.
Une Stk iow o646 waendbiic e La t e gea clpie dolle o %i poan
Mo = Mg = 4 Fol #.m/my.
AN = Amax = g3+ /m/
N ous alealons Le j/o/zzw'//dgecé,ce%ﬁ déctions drus Liffeé wle Lo
-ﬁle’xz'm /camfma/t, tu d/f& 7%406,&, M{ﬂaa/c e ”g)/;‘zrré‘f//arfoq”
N M = 2ol A n-

IN.
N = 9 A :
. Co: exceutrec'te” : e,
# P
f = e k) - ——p—- |1
: A o ,f,(am(@fﬁm/-n@w(, o{e,{a,f;m@ ‘ [ J 5

: b: dm = /{6’06»17, b=d4m= Joocm,

MB:on Can.p'a/aem,?aela deihron Wfo vy //,baw de coubure.

-




r ,Ca,(aalo/uj/&z’ram'!/a?e :

4. @, ™Mo el = 0 FLFm =~ F3em-
N 2:%
) é:— :—'25— '_i'_ 4,/{-?" =z g4, 4cm.

= Go>L :) Lo séction ek f;m#qeﬂewa&@wfmofc
3. ealed ole (%
./C’O'que ea> € - %— A0V QA -01,: -2/6:;; -_-.Z%Y:Jb‘oka,é.t

n

&

4. cadewd ole Lu ?/&uﬂ:
f< et i_«# —d = I3 A0 4 = B, T em.

5. Lol edows Lo dechow tovame s b b ik 4o wiide an
/&bf&;ux'w /&u«f»& e sy tugm el jtbk%: VK/: A/A{
c/{f/vj: 9% 0,810 = 906 = % 944m .

6. Mowos wutrldenons Lo aeid fuaule aohirene A PLo olovc

Ta = A0 4 kﬁj{/cm'&.

¥, Caleced e Lo dedesn ol aeien :

. n% 450 _ o r1. ____,>7=(,,3?__:a/gi

NG 4 Ta AT AT0 + 420G

Meo = L. K.¥.b. h* =05 0,5%. 0%4. 400, ﬂt:“’, 2%
> Meeb = A5,4F £ -

9. At Wiomm ek 100 Lok duw bilon Mﬁ~—4uf%éccw-?m Le
Weowcewk wtevan Aol e tawt 44, Aéc/aw/plawc + Le
bilow & luwiped bu Y= A=o.

Ao. calewt ol acius (K Ao . § Lexgs siwple):

A, Sy _ H 9. s0F L, fo eyt

Y bTa L5424 110l

g
Afc = /1'5_._é/___ = 47,30 — ?.’_?_{_0. = 44 GOGM'!/
Ta 1o 4y /%,




o {um'é(c(,ge el-Choix des A.ci'ws:

h () | M L N'L4] | @oler)| £ eri] | BEA| MbBd] A L] | 4 Chaisie ]| A
10,00 | 205 | 9,30 | 73 5 | D44 (15,37 | M, 60 YHAL0-3513 | O ’

E
900 |~4,08 | 4,30 | ey | 44,94 | 4, 5y Ab; 84| 415,34 | SHAI6 = 16,08| O
200 +-’{,-0,8 g;(‘f ’”:DI ’{ﬂ/.ﬁ /![}4 43/34 4'-(4 SHA’JO:G/-ZK ,0
dr00 | -89 | 8,40 [24,36 | 298¢ | £AL| 43,84| S 498 | SkAf0=6 18| O

Vea'j(c'mh'ow Ldes contravutes:
Xa Wt o de sl fwf»fw&,'cfwcf O, brilow ﬂmec
4 X q Y

¥ (o
1 %
f v . . ' ) . T1_ . e &L’

b /
) A

— d
,aw»f:ade: Ad:x-c = IS- x:-.aH; - 1

L’gn@m i etk Mbatique meno clomue
,15+ i_ 3¢t %E[A'(C-o{’) _A(!q-ﬂ}? +{"ZCJ~ G_bﬂ_[m(c-d’J +A(h-cﬂf.a
70«2 ,ww?bmd 9 Ml €g uakion o 5’“_*‘5::{(:6“’(0& /i %auae.-

g.?f/ngf%:—_o Avec :

p=-3ct_ enh(c qi) 4 €N (h ¢).

b
o = 263 - LAY (i s (h-¢)"

o
| e o Akt .
oy (-4 [rayt, 237413 114
FUEE T e
T-52 |, pale gty na(hx)t

3
. Lt o boavates  seisuk Aow C

Cs - K o 9 U,a,: VLK(x_d,’) - 0_;1: WK(IU —?c)/wtak.: i:;—/

~ 49 -




leF,&Cw{-to%

p=-9536,00%
9= 33142400
= 33_ 6(36,004? £ 3344 24,0 =0
=5 6;: 45,588 cm
= x = 44,945 em
T = 5466.,9(8cm”
K = 814
C 0 s kx = 258 < 05
. Ta = nk (L) = 309,28 < Ga.
N.8: i
fe RPA [ Azt 4.3.3.3) rolowne L cowm ¢ /PMW&%C
Minimum wles dn ados trede ealw Jun Tsuke Lo Zome : 0,5 7o W
hromdra, cowc: QHANY mu i ole SHALD [mL.
V—eu}c'ca,z’c'aw de 4% ﬁm{*/’hmeﬁauﬁ :
W [max = 40, 3¢ £

A | N
‘L"bo.a owee 5ﬁ?44_zi.z/=/rs,34rm.

bo = Avocwm

= Eb: A0, 34 403

= 5,84 Ko /on?
_ 100 .48, 335 &k %’/cm
Zb = Li7.G =

= 5. 6,485 = J‘J—, CLy K/%/cml
=% HW a /wa'wﬁlm : Gb :f,84 Kti/c.m?- < E:b:lg,éz,fkc;/;hf
/ .

¥k nggod’/mlmdywd' N /Lv’,fua /(OM Lo -ou woadpars Jor

~twbale wn anes %?M%MGJEMM éf,,dwluvb_ [:j
Aw arne funw /

.-.50,.




[T

[UD

HY
DR
ODYNAM
QU

[ 1]




EFUDEHYDRAYDYNAMIPYE

. Genera "r'{"és'

/
ﬁq‘,: Ae T ﬂw./wua.df'ff&@&/ m/a, j-&aofd f:&b m,é/aé’b(/:ta ’Zeaeou”au,

& Lo &.,u,,e 06”.«,4(, ,eacaé’d‘?fw D fawé/v(é vuee ,a%ucwu 74«.(,,

/?invt He ;.JLJ\.-J’JC Lo e AL .Z MM«% f—&a o/e rzamrm /an,é,

"\,Owu% uns reed v /WM&«!’M&LMM?J!&M, Ay dd,

luail cuce ueasse wgue. Fow conta, /aﬁm,(zd Qes ewvond
/’pmuedwm& ﬂc«?uu (L% e Xt et e 75@«.2& e
....a’-é-;ﬁ- e i e ouremedt, ,a/7w',cmw&a'é % Aa /o’bt«,@&;w
s w;z?wu A ,d/cwfa,cc (@efuw’uame:w At ﬂ’eﬁa_" ,&ﬁa&ax-—
_o&{,ua,cw. g role 47 osci llateonw olu &7444/{ Aotk élu conndui
véa,u bt bk At reediiu da teasse e//eoé,y-e/eé/s/e oA eboviiwer
A CenToicl ef/ecé /aLa ,&?wua/e.
Keo ket thodles e <aleud e Lrasek dun de ,&gfaz%ua diif-
.D,.-Maz & Al ,&L/o&famaémw ole La Aw?éwduu/(oé osc L -
-dw l_i'@{aw{ﬁ%w, )v%/pwqm pav m,f/aauﬁ a.awfaaf
Aws.c poun Ja,c.obscn et AYRE [c/c&m/b ¢ velie Adaws Le
sewot 4s€ r?&zba/mm(r.’bw/)o’b%rouwd a Lo nwluse du dod.
De frlucs ke ua&jm ,Zwﬁ’éam,du ,Z?Zw/éx Aun Za,éacfuw-;,
i et o duneil g we 0. /dmzéwww vlwwmwwm,«?m
WL Jlervn weewee ALu ,OJamnd du ,&?,uc de. Cette lud Huoole ace
Lo A T2 1esde ,ﬁm ay e e «b/wccobzf:)a:d w /Camf&.ﬁ’

Le et o5 Zla&o’w Au .&q,wat ,ﬁa Lt Mafe/dt/ab,émfa/e

f

Heint et Pua 4«&575 Aw /C/wa,wt /Cow,fﬁ. o L T‘M du%&zummw

. SRR BT P d‘ﬂﬂi&ﬁ?w, ,,J‘W/a, 'Lu_ &M,{.&d_‘a/{f. /

A,
1
L :
e — | B 5 R i B —




] alt niise /5074,0%% Au 4’24754 el Loaecidwaliov ou 4ol .
Lo calewd é}u»f' a J,”aww,oﬂ'a,ﬁe ol thu fo,&w /ﬁ.&fmd e lio ook

At tiiin om ol wed Leo el dals Acee ¢ i loviucce ,w#&wwfm

avee Lo wtsidba s ol ouiiis fgm,&amz’w Jueleatd, 2/ 2.
?ar L tﬂ,ﬁec& ol aw
Resecvon , (ehe et Heode W /L?//&fm"& Aretic et eccolee
wles /,rwdam A wser U atims WMZZ de L'vus s dte

[
/

O
& 4.:@%(,«)%45«.44  Tvepiicld seawe et vde/ laliow. L aelivw
L'/"L»o fw?«uﬁ/ﬁ A’Jt d(:m;:o,da L o&ow:/(pc’/raud

elion chwd—r e fwuﬂ?uwda&a {f{al“ QVMMM

,.V.JZJW /dzavc Ve 7@/&0 0?77M ey &fﬂ/ﬂ,ﬁ a[ajd-&l/adm/

he

-

dmax

— A P P B I

oo o v ——— e = —

—_——
—————
——

qu' ralewt wmqw oles Frw.ﬁéuwj

”d// 4/%?9 Al ZMD’M/

Laceilenalion o dol &(é) Ans, o AMMWM

j&we o ailiceeds e JM&MW::»&«.

6 iwods ol tibration i fbuide. Hougner sepate Ats de-|
i

1

i

- 59—



- — — = = ——]

\¥e
—N\\- @i

If

é‘ wiival ok ma.,am7ue a&w%awxmw A oS U alio
@ eloow du Lus foiua's 46 b Lo Jade.
Awse Lo luoded 94 ‘o reeliecdia fm Lwswidte du A ,%'fm
dadiows sua clud di Lo ﬁme i ol esd b -

A L I o A —

1
o Thr‘%

ACZ): et 4 dcd/ta,uaugmwmc?uc
Dot ouct 1w Muowdlomank de Lone , L ?fa, e redit dubiod
Aol bwr e /puw»w Aows Ae ~tsewnn . he fﬁwc&der o lade
Aot Lo wmw/wa&w/ olts aﬁda Aya&mwfm: 2ot Lusée
AL adit W,&fcm&w de ln it beode Adealli Aeéucaaf«fee
dows dis d&ﬁf.@wp&b M&MW :éed«'.m'?rws.
Lo clistitbuleas ole Lu foes Effetive b Lt o aus

/ s,
Al At EATL
. VI’

- Sp=




hr

_ AT Mee
A

P_'c.hjr: Phr+ Mbr 'Vf—h’c = f'é.bci'MLc

" ’ [ I P
3 c_"} e atw l;l-j.—& oW A{J :FO[’(CJ

Forces Comuveck ves-

_ Forces ,OIIJ:MFLJM

., 0 ‘.iJAw .?»((I

# Plu;;u{,aw venleede A A#o'rt.af du ’tté&bcfov}/, f?}, wt L4 7brc¢:sd,wv

.-'L-._ é&&d/«.(l'&q(éﬂ ,ﬂ{aﬁw

fo: st La b 1Lk Lom %W7m vauall.
- he tnuple Ucdfcwi /du/a, Pb eoulle dows Le (woueudt My aw

/Nv LJ, ./«uo m&tuaw;

7~

Le ey e esl e orese /ew A eveic «b,u&z‘f Lte .,éauZ& 46414#4!5

-

(e 4 m,.r.c&w s ol tw pwowsiaedk (Lode Z[-lﬁcw)
.;;4‘;'.;.! alu 42’;;,“4 de A [Uou e el A Lowebwt te avec sue
;:‘%;a._'"f'._,'cl_;rx—::,:,'ﬁ::'d: Wv«(i«q.ouodfé  corudiam o, //Dazw fabw.w e leasde
fe-%”u{‘»'ﬂ-’"{ ,w"z Lo A 70!4:5 M/uduw: ( Pe= G t’.,) he wle reslec e «&9
FJ, Gt du ac,wofc v meousem et fvw ¢ L4 wasse fom Z&f«awy
Levivectiare f?:. Pr',e,\ f. powl Zafo'z,cw reedecd bou (s Ao p nessiono
Ao u'tQ,ﬂp;-:‘fxc"aa St Us padovs vl rtésecoow . |

Pr: ncpusents Lo f,’,at,ceab. Lo Weodie 275‘/;&@&,& Oon Lﬁwxcfc/ti,w A

ad p 232 !u?»aumwb owee o neyun .

/“f‘ & Y - - ' / f l' iy ' 'A
Mo h it AL Co’w{b& A} aud dng e g—wu SOk LY A UT sdds

- 54—



, m,(q’._r.u’?mi& bre e za,fficddww vealwale.

par Ma.(ff:;,s.dx'mﬁo;vp& F £t 2 7b
tr&a‘f;g/;"&'u’a;t wk hrebhe. En e
/aaa, tssound _de Ad, Irase olu
/Mw.yi{-/i{c' U //73;- A ohe /dpu/?'mf-aﬂﬂ s,

Ko tmam s 44 cluinouck: ok che reamuins o st donck jole betues ws’s
ar M bvovebeans éﬁa'c&ira
ab ol s boduive L %/di/ab M |
R, tu lavtewss %ga&‘z’m |

- Mg { ren rensement)z B bos P by Fehperg

=Prhe 4+ Pwhw+ Prh—:t .

4
@ Forces du paf/os regsde : U . e
_ = AB.0. Qg v
- Pav= A8 D@ Xw :
, o B
Vrks=Ft Py P N
Pr
- Mgy _f :/.ij,&"af«;',nm&): R‘-}?f+Pw}lw + Pr bz. ‘_é
. 7~ X Mol

A T v gy

Mes

AU W
W = . Ipob'c/s /du /lpaww
Wl & //bal'a’s At ,&'7w'a/c Mf;,w«-’u'j(',
hr = havtew de lo dulave
Nw s ol de wasse e Lo peus’ G Rtsdma

= !:';a{ds de ﬂa. %m‘ﬁwe

hir «  Sawton éﬁ/a&‘az du /&75/4(,'0& e /ba«&v/'

g
bt /:l’:n:a'rind’c.éf‘
/

1 he
A2 ;.’.';_:-r,fu Al fw‘i?é.( /uaa/c [Q 6) %“a‘“{ﬂgd{w@ -

Ke fume stovps whm b wli e o dhowo b o fogui e
‘ o 0 \ f r - ‘1
ook u%,w,ww«é WU o s uen .

AdAL Ay -VJ' <3 {3

v

-55 -~



Ack uetlivacnt Lo rdswrmi G st #nm dz»f)wdzaut de Lo
(J Wit i zk de Lo y
:: olie ol m/ps m%w& \/R8 Heno. Ad.’uumcc
bav Ao .7;’:.0-‘@ wle i vroude
V Vee = ABDQ (\x/r+u</w+\)((:)
he lwmenk 6 Lo Dade du retstrin sl debotivg ?sa,u :

L

Mg = /4’60@& K/t hr-f'\}vw hw‘~; /T m.)
@— .,!LO‘L:{ el /Zaa,pac/ﬂ 05U jlauf, (SL) :
¥ / - —

— \i.{_

fez ABDQ We
" clrma
Vst = P A=
P ] * E h‘_—‘;‘:r—
M st [’4&’@4&,@6 ) = R he L
s ( Uwr e mu ) R Ahe + Mbc = Pedie. <
Mo
J (. B Et;a,w it ) - —
R AR R R

OL), .»u.,. ?,oww/diu, foﬁ,mafew MU el [/5[. AM Mot Vsi

_,«;.L7 alts . la Loue AMVELHUe ~ 5 elle dud detuniuee f;wv da Zﬂowwio
Vst = ABDQ@ We Wc " Jf/x- 10"\ g 26

,;ML./ AM.JLQ T ‘\ L/—— /07:(,.’ K :-—/j-fi/—(———--- » .ﬂg
_ T el fioa
he W wvtiw(/.b La ,{fnxae tﬁ‘A(, ruaaorwyi m#mcu »f)a«v

Mse = ABDQ We he .

e

Abiax Athsuas.

vaOQ ¢ A goehabiow du 1,«74«« af(/ 26t Dletawiuce pac 2 fabwuh |

o ; 5 f
Qe.mam] we: A ,gbvawu.s 26, 23,48 ol dowsues dlauws Lo, »P,ufolic’afrim
84 e L'0Pu- Lomecplioy ok caleud Ao Meawcliuas Bowuiises |

—5¢ —



- > SUE—

b/ Aa Avaul e wwaru ale ol m:Wcj Vugeris ehlHou tere Aot
/A-{‘//ﬂ"kuz{i f

E,._,_'_,,.-_——‘:%! (=1
CJMQ X = G] . — }
T -4 o
v R |
Louree: - @ - 71629 R e
R @h
Ay

- Bh= 4534

. A )
i th (4,34 2

I
(@Y= 4843k (154 &)

- KICLWJL‘/{/M 0{,6 Re‘h M(Z’/f;&? du,%ﬂﬂ_uf\,]u. : ier r‘;{’,-f.( :

huclear "Ce’acfj'gs ane Cacthpuarks mo fwt cowime 2l
fwe;m el cubbe i ok eurtick pasisg s
_@%’_’ = 4:83¢ Ak (150 L)
¢/.Combpu aisnn dus ﬁmw Au ,an/f;: M.'%&a’e ok ol {mw Aw ,fu?u
dt o nunwrews ek ,
Viotal = \/ Ves + VL
Mtotal=\ Mss + M

| /
/Ceu.x o bt e ,a/eaaut ouvec Ao, MCUJ A Hf’ éf" 5?/%41,474,&,&

w,na{,a_& A ,{l /STe,cfZ /du M}M% C[M ,{,Lcoof_u .fvzt’o/omr'uauf
/ﬁw' Amp{",m/fviule fa/b ALLL £ Jéé/[c n{,(,L(L(J,(’f',-E)_ .

3\ dﬁf&'cah'orv :
- X = _2. = % o3 £ 415 = Qé%ﬁujfidlﬁ(u!’ré,é(amlm

/CﬂijLlaM d/’a&dc’«&'{,eo&&u/ O(Jd’zymlud : A ;
. Clnt amuu ﬁeacfwda,ﬁ.
) waf:e cj'waﬁc T, Zone 1L } = A=o025

cce oy g e



= jcazd'ew, de et M(wuct‘/ic I sl elioe
,Caf'c%omf:z 2 = B=L

< q('afd‘m /a’é .,(:3,444&3&/: G(‘ .
¢= A+ Z fs |

Mbk)dﬂ. da. fﬂ(«ﬂjlvéf oley W&um (Cu(bté mVobswejgb

0,4

- Conbiole e 0 g uualile oo Lo tonafiuelins { ouikiic o ofseur)
04 |

D> Q=440 +0+0+ 0 +04+0:4
_ %&al—m oL’aaalﬁ»,&' }«.’ca,ﬁou} D :
ha raliw Ae 2 we%,ﬂ'aiu,b dLﬂdz Aebny Lo cas duw T/ém.cw du
A WJUL A i fﬂw du .lacf,amfc e mrgtuced .

=42

A lowces du corbs reaide: g
¥ P | ; 1
. B-ABDO W |y
<& {
- Pw=ABDG W
. = ABDQ ‘Nt {..._Pw---s
>
- V.ZS = Fr+ PW-F Fr :‘——-ﬁﬁ-w«-ﬂl &
{ Vb
- I i —
- Mzgs (#"C}H‘ﬂ:‘!”f""ﬁ: Frbrt Puhw 4 l?r'l‘ll' Lﬂ_L - e {L& ’:: oo
~_A VYeg
Ar.‘i- l‘!u!-{- p ht Meg

- Mes ( remirtahmtint\= )
D Cot % sunls d, (ww;/.: £ ‘cati o ‘p{?um?ru :
‘\)qns L MA!’ Hjﬁ'—r_,tl’m' ‘ﬂ‘a‘df Ll’ 1& L?M{.dt /(“fl{‘( _fJU-tC! An(,(,[" ,d-dm‘(: )/-

+! A L .
A bt fﬁ;ﬂcd.v,wi/‘sw ﬁué,cuf& ru(»b ,da-e (’nwlaffét” e ‘ﬁ’/a J

1° ) / -
4,‘{6 7. éﬂw(a‘ Prasyd )PM—‘J.O!A& ﬂa/ U7 A’/&u»v vedtmunaie e -:;i-ui gad
RPA bow

Mm& & ’ULLU»OI fg') ratiu ,a{;wwu ,(r)g,{, _g:_ %3 |

e Aok e,f,’ /fyﬂw Mae J0d A eu L.

-5 —.

/O_m 01/(1 AdLAse J’/J/-L

-



O

; a !
Lokl -

fcluxfnwc'[z Ak sz;o‘-;afs de La, /Q"J/FG'{L ot ol o Lo o L,

—-/0/0‘/({”4%' : q?a=‘£rf (?7'-4!'. O ol] = 0,43 £
= Ccfw_balé'. ,Chéfﬁe - (p,(: Plae 2. Yol « 193 ,¢0¢
{.
f&mciwugc - Suz=OA4. W50 = W, TE
QRr = L6, 44 %
- Acwobéite

Py =25 (AT AT, 2w . g 4f. 01f)
= A6, 04t
@3 = i\ (LT 4T, 63 047 0/01) =
L = Ao4,6% £ I
Wr = Qr+ Or = 3F4,09 £
CDoZ\mm' o lion ;ﬂ[a, /&M-g,fa,w&? nc/ e la Cluc élluz 'fg,--‘ﬂt—uj A mof:o.--fic"

¥ : 107, |/ o
fo= R (1 - é:wc?&ﬁ) ourec ga:Aw?_% - 227567 8,4t

— 0/4- rt-al:'ff
/Ed: a, 1:"

te

i /
[ A% : Q. /
- H(',-:. 4 $)L?1: = A4,%2L > )'\r—-H—i-H(r : /'/
P = B+1,541 :-'5{ S
. Wr = 34,08k ; hr=9,321m = 9,8t m o

L AWw ,fgm;a/s s /r:a,uw (EA + é‘na[ufcé‘)

W = 25 (AT .45, 628 . 0, 6. %) + £ (2T A4S, 620, 0,06.8)
Ww = 5g5_/’{i—. -

. 7 - /]bgids:lulx.é]w'c& sz),u/(k,%
W - /f,:vm.'ofs de L'egu.

!

~ 59~



We 4.8.6%0. . 5,55 = 6068 4t

..\:/_/_I.' = j('(a(:-g-:: 0/45): 0,3+ . %1%44“ 126 > \WN1=043W

=-> W T = /4538,51‘3

. Pr=ABDY Wr=025. L. 4L .3%,09 = A LLITE

- Pw= ABDG Ww =004 AL 5804 = 415,63 €

_ Pr =ABDR Wr 0254 48 A63%,C = 494,55
La foree Jeoviymbale du cops 4,0.%4'2{; Ve et

Voo = Pt Pt Pro= 440,20 £ 47, S5 +4:94,S( = 779,300

Ves = ¥¥9, 30 L.

»&‘/meﬁs
Aro. | ]7_—_- -‘g;—_ %:4_»’.
hr = 9,828 m-
7”!— f/«”:-ﬁ-mwjz 038 = br= 2546 m
h ﬂx- =gus) =46 > br= .56
%rmmff-&;&mmt Mes [ Thvk steee)
Mes = Rhr 4+ Brhw + B = M201%.9311 413,53, ¢ +

b,80. 2,566
Meg = 3055,9 t.m .
Thoment vle wenreismmmmdt [on desous e La ,Zvye/} Mes
(éelw‘éuc), Mes = P-br o Ru hur+ Brbr + Maz |
2 Prhr+ Pu hw + P b
= MU A Y8 A A3 A 4 G802

= Mes=30€2,8%.m -

~ 60 —



-

R. dotees olu Liauide s wou lladion (sL):
Pe = ABDG e

_
Vse = /Dc v //"I: dira
Mse (-f’lc’dwéwé) =R he fe ﬁh—“-/

Mse (umrmmm E)e Bhey Mse = R K5 K
@ Ceent s
oef{ ) dm/,l«f m@wdﬁmz? O : 'I.id st
Vraa ‘744'41 M 43 @ fbm de G wutaiid ol s Le R PA (meer-
nauk Lavalun Ao D /[ﬁammfaﬂ%d /c?Mau,e,M&qu j ZL
At e el vLmﬁ&Aaﬁm C\%tadxu?m Adeva ole i wee e ew

liamafudxuf’ Aa, M&m/ obteruwe 1. zﬁmwo e .:ﬂauéfa oA Lqor -

Aot Ar A0 U ALl f;f/aocv& el rm,c/éz?m7 krt
Ao g de /ﬂd/b A ADE yﬁmé Ao btpaes s par ia ,,M«(m
//bm/,a {mwa[g it ngud&wo A NAT /f/é‘w*mnre ,
W T#a /4'

7‘0mw&a§fu Lbsiow J,},(/;’) (4,3% - 4,04,@.,/3)

fpcrwf, Aewr valtus olidf eunts cie/Q (St éL EN

Sa (21) = 438 — 4oy S (50) S /3
4138 — 404 L (1)

D fvgce . N New ueads , WT Hndl
Ear ;5/1-7'44 A ke g/?p el auat /3‘.«2’.»‘,"‘9;/‘1 L EERI 991,

T= KT.\/_}T Quree KTz_Jf,JA — = A4
T= A 4. UZ(_?F; = 3, 6 4-16 \‘ oC. Ka

—r: 3/ 6’.-&/%

B - Ao % > = :D_" 4.

Sol meuwlbte




,DW'PWOL '81, =05% /bm»ur,&,LLﬁmJt’,
= Sa/ fmuﬁ/— 438 - oy In (51 S (40%) = 4,45 Sa (40%)
A4,3% — Ai04 .Qu(w/) (

S T=3,6244
'\54, (T /gd —-@/J /c-;;""/ f‘f ‘(1;4’7— rgttfﬂ/‘ij)

= U;S'/o
énolmw I

ouee
Sa(T,8=z0%) = 0,45 . 4. 448 = 0,%61€

/Sowcaaz Fe= ABD@ \We
L = or¥= %(’“ l"g= 0r48) 3> Wes ok 6068, 4

= We=424%2,%2 L.

o< 0,3628. 4,24 . 424%,3¢ = 443, 3401
3 *‘E’L/%od'a: 20, Lose Vsei Vst = Pe= 943,944+
/{mwf&c@wnm -

M total LFv‘f r&&bwé M) ‘\/3055(6 -+ 3045/449., = 43"{'9 1944 jt.m

- Mo ek ot nemvtisons ot : :
M tobal ( fer helur ém)ﬂ/?;oo'&,‘ng BAOL, % = AD36F Mot

- DJA. ,wa:(: ece Waxamiale i W or el aAes '!,f“,’f.?xr_‘;bc{.{d et

At o i e »f%«» Lo ;ﬁouaccle ;
) @ LY
f ~ /
amax = s Jouec e ek
ey R A4
7 >
K A

ona. R - 2,34 => /2149” = oy A ,’P? Wis ,,.j..f..:=.!7acfear"
" ,

h
Ceactors gna Earth 75{4@ TUh - FOL4 . Towl  smme elle

//@w,t—(,{a Ao i iucki ok /bwt:]»u __Q__g_’l.-_- Sty A4, Gf,gq_’l}
.

S)N

t-n



7 ¢< 0,629 .55 - 8,863
La a]bm’o aa’f' /r-d/ osalla bon pdu ,&7,&:{/ 1l _.,;_;Q'ué, par
T=kVh" < 36204
w=2LV _ 4, 7333
]

mag = A4 = Sa (7, 0"(%} :"/"‘f'd’/ﬂﬂ 4x 4,4
Co (4 #83+] 2

=123 |

Ad ot b e to comnent i ke wle grantl de Lo warte
A san osadlowle par w,/sfm‘ A ke Al o0 G A, |

' . : . U .
/(A—Lctd/}dz A eau gl pt %édaa,&rzmw/m,wde-

On = 4163p. AL th (hsp. k) = 11530 ILE A 15y 630
2 R A5, 5 \ A5y /) |
=
Ob = 00223
~ T /f, 7 . 7 4 o
w:__i.%_’..gé]}’ :/f{gg.«/ﬂf: &) K38
R A4 455
Gja/u ,m&gm%{“:
;W/h«ya X = 2 = ?/ gé} - = A, 008§ m
2,81
Cfu Lél = *————-—-—-:‘ 1.
v o 0,835. 0011 .45,

_"__.> am.‘Y:///C’DSS—m- 34/00/’4’7-
A% on ti, ,Zd//:de,r QU dft,dd,ad «:{,u. Ut VCen fz:?;’i"&uf, Ll e
104 ol fym e A,30m e Lrid e

/
rCQAé’aI Aca o o ey =t 00685 30,

_ 63—



N

—

\f?u,,«:mfcm/vd La /ba'm 2 L cwﬂaﬂfme«f,
o/ aren ﬁaMW/aoaz/[mwf
Az U'm;& caline pole Lu Jecdloh o ewcar i e . frm'—
readin Lot ovais delo, L' fatick 4.3.2.¢ e RPATL
es asn 33 ban
T = _g.._ < Ce OUTCC
Te 44 Tealewlds”
:méfs«ea:é-?m— (of J/ i
D - dioum eli ax/oum e ey i

d = eldonaeli Gut oueiun Butuvean du 35&»@4&. i
?’é = 0, AL UJLE ( qlfj = 2oo fﬁc’w‘;:’,

App & eation
Tealents” = 4203, 2t
S = 53, ¢ mt
:-C_e: 044, 300 = 3& bans |
Co = Tl ALoE)F g4 ¢ 4tz 3,460 K,
= Tb < Zo. b N

bY Aream #'c@ﬁ ‘& Aa —(fé’m’m :

N one /cmﬁ'ofuo nd mw aAmMuitaww , aw et S Toce AT UL e

vy ’ZWV AMW A A ,é%ow motwpal N el v lomead
o f
N - /f;fn'a/s propu Ae Lo //bM + /cmfm& + -fawr_-;?..,,e.(,a,L
M = Momad e ,S/Cff,u,m /c’(,& M ALl sl
he st el ol eutte ,dwém} e ﬁffxw A -4-‘ oAet Aieua (oneheid: |
i ol wdiv L cationa bty 64 <l (Ti /f;uw,«,“ oo f, | ftwf

~64 -



A — )
ifoo Ko panst . Lo coubvonn T gemil | cowh antes iux <coidiownti.
F

/OAAL{MJ Is.

~ - S = TT( QIL-— 2::)
(i ¢ ¥
=L (o ol¥)

iy'/:';:_
R, /
0’)4,& = N + .14__
S w
_/_IEFL'CAZ:‘M:

N = 4298 UM+
M= 43¢9,5/¢t m
S = 98 4H mt
T =2A996,2¢48m*
W = AS40,£3F m?3

= T1=3 609 Kg [en, T -

T = 2o Kg [fenst < B,
S Lo dmwalonts b L Jekion e btlon cliase e e

/&wgmwt /éu%{_cmﬁ: pom rwfwa{,a A q’%m’;@
M eex ﬂm e Mol citatsons.

-

- 65—



FONDATIONS




€HIDE DU RADIER

Generaliics .

Le nadiee o 2l v cgiwduﬂx& wb e Tun ddl et
A/Lagf;lww /a,cw/ﬂow Wi ce . { elede ole .o radue el e
Aoy Lididova ourte Lo paur e cespde Lo ,pme tw Louble oles

conactiisligun du Atvac.

/7}4« olt 7501,«4&@ oy ;auau/a.bl’(faw 1t & Had gor e qu Ja&?ﬁé

u o 1o bt cese , o et Ay Love o /5{,»?"‘-.-“’-**"“ ‘,/')/;"' 7 mvolin

/Ca"miace, mjw[t’mi’ Jebasde Gece .

L! o %Mcd’&iwm Al ,dmfaa Tig AY Ll ale /c/{ Zeéa'

’Lﬁ»&m viu Y %m A eAf;aze xt’/mm L2 e?m e aume tne

Www ol antact miniwale st ol fn b L bacl ey o

,m Sl it Aonts B Vi v dle A ,f:jia; e ’M_,

,Ce L‘ie afa, /jmam&«w 2 2w, dires o ;|

- Qugaanlic 2 pueface ole conbact oy Le 5ol

- 6/{& wiatr A24 éﬁiéj e 465716[{:4 boclus i el Aual s
cmléwwﬁ/ : |

_ Ruwislie aux bows Wam Aiws 4w atconile de Lo
A/Abf

Tw radue Mf’ﬁmulawwfdffuu N1 -f'fw‘- 4L gucline

trede owree Aoy Wiwes ol Ad cal ot s pe Lo/a,“,f(,_,

f:W o La #wmfl/&o @wg o a,fffuc A Tadie.

Frun mstee slide oni omeduee Aws 108 A0 ol y[d; o

AT : Resrurmi vide ;

»(e naolte 8 3o ns 0. Lo wvatime A 450 Ao

.
i

~ 66—



"3 a(e,jmfg,a'p&s propre.
— CAIL: 2o ervmin %)1@ :
denadi. nt savwio o, Lo Al ackion /a'x:c e sALni wand e
fow pds propue 2 a@mﬁﬂﬁa e L eac.
Pon i calad du nacln , L ,&gﬁm s & Lovolut gu
44 Lt 7{91“0 /d!’fmvméd /741,4'14(’ Ll ATy Lo A aus e A48T )
Lt 1aodon pt 75%?&1 AAwts f2 Lot Lovchaiosing At Le .

T -D obecrnd waling oA J{/%M,&MJ A Tadin -
il%m,m I A raddin /O{af: o i sie A wnane

=

A ¢
4 Cvidn 4 b Mjcm»mau ek
A Assuner Ao condiliow ale wenw V&a'?fc.c‘ﬂ,&&w/-r,‘?{ar,dzé.»&m@f
S é’aﬁm‘ Janddvaut. b f
3/ b Lo 1ig i e Ao anddin .

A9. Uw'jc'ea,ham e f;MJCbMMCma«[":

_ow ploit cfé’u'f&/?zce : f;'_.sf_g 4, 2 0% me

Q= GC+P = 4704,9%

Pe - /Dfu'mﬁu b colon 4 ok decr A 1 %Zdw

e M-ery -
|

=
—

N

L5em

rg

6y \
Vd ~, : ,p
g St il s T e S = P.awmtaw,.




% - 4T {r,4.f‘1 4 (rt_lg__{) = AT (r )

Fo =T (45,3 + A16,8) = 496,35 m.

e 3
s ASw S 4195421 _42> 43 83,

4 2.0b. Pe - A1l G U A246,37 . 4p

——— e

L/ fCom ditur wolt 30w Wu%{mém wle L tlmt Tionchaut.
Ve

/’b> Z(b-a)-¢
g 4

"{f"‘“’ dy f&tweﬁ*u J’ma&?e O cles tronty s x Aus e
Radur s Lamus 1 aéa/évwf/am Lt radvn e Ly e,
b - tw?mada.rbacéa; 2 A6 455, .y -

a-= "L%w fmm&;m 6{(/«&7,&0’:0&1 =A45,628( nr .
&z 67’7,&14:58“4/ e Az poisr = 0,88 1.

> hs Lt as,68r) - o2 o 4m
4

39/ &8@5&’ dunaoliu :
,Z;%Mdam/ola radee. ot AdZ('dz{m} .
a? 104 taws
- Mat & Mzb =K b h"
- K e caphimuenct e -Za/fam A e Le radie -
b Plawileele”:

|
i
1
!

— Unee Lbc("dum /llﬂazw[o&' du 1o v a {/M e i
.:z’f’f‘.:".,é /}m{ W-Jﬁwm.
b e éacwf;(c'ouﬂbg(!mu/&) »& ’L.;Zc 0{1_4/ /./_'u,c."«(dﬁ’é-

‘boem
i
1

¢ Goussel

Foerm., T




1) - Mext = Meb = Kbht >
pown: Mext = Ediqtom o Ta=A5ro Kgdfom® ; Us - 450 Ka /.t
a | K = 3f/5 o !

L, - 8wy-+<oF

’ A90. 3(;5’ ; L
t) /%M'? b4 C%C’M/mmacf A L4, 7{,4(,41 Plaws e 1aodan, ééfa(’
/

Mun duw 1adie dok eba M Ueoinsd eﬂw v Areede {ﬂ/} e Ll

wQZd,«faM-
/

/7,6 2 50cm.
I-.Caleul cAu caolior :

A. @L'd%mwwt At 2hachon ou sol.
L' elicole plu nacin, .t ifliale, atly o Afenlls e
ol L, /0{!54 wil watiow ol Alagipu e { epprocli'n, dma’;}
/Pl s i o, cate el i i gt
dlasbiat, rentire e La Minctace | ol sacisi st do dok.
;[a Aheoru ol f(afxa.a A ok ;é'adiz‘?u:. 221(- J:q.f/%?é’;»d}’fl/
Ll end Lalosiieuse 4741’ o 2, 7b1&a’747a M&nim ’,{"{{;!é:(;,{; " g read,
sxd e bk A ?brcwu M LA 10wt e As Ll
Aw 4ol (Lt f;[m ok Liseame of aw’jm;) 2C tve el Mo
. 744 Lo L wwends ,ole 10t o Aot d 5 16 g1 e |
Lolouuen & from ,6/076 Lomb Ay ,céuaﬁm ,/bmai* _?bfx_'l.‘a,q,, Atial |
Laclion o Mwﬁ'/cﬁw ol Al e /aﬁf»c.-’-?/ A A ..c&;uge
/}WJUW-M/A 73 ,A%egﬁuoata
w dok /J’Mé&%(/b/cfﬂ—t Lt A g 1omn e At oo Ayl “f"‘“’&c""
Lewek AL s conhiaiudiy /fw}y ﬁaﬁé A e pol e A oles
Heow lev oends .

/‘4 -

a— s



l En dﬁa, o tomdt sl eea amn diag rame A i gl A Aol
Aat Lt Lo ol ,L'Jw-cc &cmja[mc Maximun aw Loy
L mud e cendic fo(u rtaddn.

-3 ,Aféwquz : +

b 4
AN U e
45p
P @ AL9%, 4w

Jouree = = s fa
Tat  .icar
— 4153( 'i“/m‘t.
Joleme v 6 :4,5}9 =4£,3 1 £ L [m*-
q)mw /Ioau(fu;w wli b LoZally o, ME Hichars] 5(xrr85/ oL/

Aol 'mod,‘ ‘w ,&gum ,&/La,a usie <A ww meds sw .

S
e

.U—
mv*inM }
3,03¢ B il ‘TTT
'Jd_‘l.
3/2’81 3 ~,
t/t L] HITomk
* f/t’,‘ R

- cona duw A pes ot Liyoneson, f»md—/?_&zkm:
o - raddn M!m-cw(f‘ a,,&/aaégcf’.
B - radie, fbﬂfax@am('ﬂww%
Mowo £l A two s ,ad/v(&adc,azd Ak 1 At and et
/ezu//}wlé e e dra Lo Ao rnents //4 4 Loy .ax@mzd.&;

FM Lt caleil da jeml/a,y(_ .




g ; - . _ _ | i
o= Bt Ao Lot oyt £ 20k fafatoacet eucasts]
™ P e

~ - - P

\,\ X g -

\/ l O i e Me g 7,

. ‘ " e = b R 3
P’ P, g | i g 6\,
M M { [ |
ﬁ' 2 m__ s H

vX =zt i i i
i § :
1] | .
- X - - |
a) * ¥
| S %
|
; |
|
3 %;
i . |
R R ™ “ 1
4 © 4 ~ |
TN |
o ‘-.__ ?: “
SR
a H plie
T" . T
HESE! H
Bl !
y RL @ EJ : T I e A s Wt i Wm%l‘i“!'.é i
4 3

~
4}
e

- Me - F‘A

- M ({) - M}A‘"M uutj ifm»aﬁuiu; s boa !,MJ“: 7{,'.’ /C‘J- LCM\/ML{AA: /DL‘A
y \} g

a b J €
Mer= Ma - Mo & Me g M7

b
M= Mg - My + M§ ¢ MG

iom wds oo au A U wi 4x /vf,z Aecele .

i

o



B. Clements dle weduclion
Nere a/ﬁp,&'7w¢m Lo vputtets oy ME BARRES.
A). ’,Pccd(u,dmf.(auw.d‘ a7b/t>aafe
a)- él@?ag,daw/mu c&mga ,Uwf&"{.a.(auduf

;
Me - 5';‘6‘_’“(3%)(4_;9 g l’“* a8 %
M‘l -'i“—f(!v‘ —(Mh“)f] . Ra

b). fala,a/w e el dune ,c«‘:pa,ace /tuwma,{/,pmuot
ma
Mee %
7

v [TM 49 u —45(3”(); + A6 (4+/u)j”
Mg = _‘?__[:H + 2~ 4543t 1 A6 (a4 ap] ,o*_]
f}f@?u’ /WM(C?M /Clva,(ﬂﬁe /Cma&cq’u&u (!J»({_

4 _'z -
R Ry Ri-Ry I
: y
esh s MEon T
¢ PB
p === (- p)(4- —)
Y‘(b : Mf‘:MQ— [(l T albt)+b J’.eYi ,«rr 3_7
> > |
jovee: U/:: _«g_.._
Tat

‘t) dzcd& cin el ot Aruamide 4., v Maswa, gak ,cswz-t«du’qw }

s Iz —
r<b: Mp- Mclo = O- [(J+u 4"51 (4=
t>bi MPz M- - (- - L)
i KRQCCLF,C, wlaluny IC'/ M«L&’M&E A 'z ..,{: Lt Ty IS

i e S S e




r _Me MA Ltm) M C4.m) Meftm) | MET tom) M [t.m).
. Mg AL, 063 64, 884 G,}gég i 4’4ggm__i 59, $04-
Mol 422,053 | 64:88% | 63340 |- 4,409 | 59,55
9/ M;‘ 420,48G 6‘3’145 6‘/)5.4' O “41 fo% 5_6/ 6‘35'
Mo | 104,496 | Cu, 04Y 613360 | ~44e8 99, 4%
o || AMH5F0 | 5263 | Eimsco | - 4408 | 5%,93¢
Mol 448,644 | (4,320 517360 | - 4,407 57,469
M 105241 | 50,967 | 6,140 |- 4408 | 56,800
Me| 414, %503 | 57,258 G, ¥34p |- Aido8 58,512
2 Mol 99,48F | ¥,60% | 6,330 |- 4,408 | 55, 448
Me | 411,508 | 56,1121 L, 3340 - 4,408 58,008
8 M| Hpdod | Wig82 | 6 1340 |- Asa08 | 54,303
e 4057/2% 53,13 Cr 140 “ 4408 5} 124
4 Mr) B it | 36,8M | 64860 |- 4498 | 49/ 900
Me | dog, 609 | 54,248 | 6,334y |- 41108 | 55,989
40 M7 Y460 31,659 6, 33¢ | -4, 40% | /430
My //00/5:—./6 W,éi}{c 6, HE 0 - 4,408 5¢r530
| M _g{/ @33 26,304 674360 - 4,408 G4, +3%
"Il o 99 | uoase Temey S 4t | s2sm
qo | M| Je, 8F0 | L0/948 | Grasi I-4407 | 36,549
Myl 97,038 | 42190y | ¢43¢ ~ A A0¥ | 7244 |
gy WML Y890 45,848 | 64y |- 4sos | Lg, 052
My 857602 | 39,9%¢ | 6296y |- 4,407 42/ 306
. My 30 /33( 40/ 4o g é/}.}éﬂ -~ A1408 _"Ei (95%
LT R YT M R R
M by o | 6,184 - 41108 g8, 028
A€, ke [ :F/ 80% it 114 " s S ——
M| 69,066 34,283 | 633 - &k | 34,844
\ B T Y _ T
Mrl U 844 114830 &, 000 -0, 04c b 21
AS 8¢ - - R, SN
el €81 | 3,8H | Bkt |- oo | wtiood
Mt 0,000 9000 0 000 - 0,413 Oy ALE
11 - N S
"o 65,83 | 65,84 | Lréie |- o 40664

-3 =



&L f@m ad bm/e:u a&wmc‘ Rk L,adju

a /c,u‘ ﬂ//t et .ca,/atu/ At ;cuu teoc el ,_{_,/f i

ST
o i
(i
M- .:z.é_[m/a 3+x“)f]
- MG’" qé"[(/;_r/uj (/(T‘Jzu)(j
é/ Joa@a, Lt aelenite /dcd/cqa ju Ride. 4-_;‘5’*"-:,'_‘5:7_@'_

v

..M,_

,‘-'_/ p L / / i ,.-Il',
370 [,5 J+!¢ i J{}+/u)j 47,44;‘4*-.\- 7
> Mﬁy 676 r,!;ﬂ/ﬁtﬂ 4—5‘{ ¥+.3/f_}f£+ A’@,{ I g iip ]

\,-

3 # s
¢y plogme.  cveuddue - i duger tuy Coutoviis ine fme bnd
= '.‘ “"H_!‘ mee e Y ST ——— = * =

’L{

La B ?
Lb 2 e

A L s t ]
- V‘>b ¢ Mff‘ S -21[(4-}/&){51‘- k’xo) + 4_‘}(_(3%‘!,(_}(“'_%{_/1(;1(}0F___l‘flp(h}l\!«%

-Y‘<b:MC:M?P'=0%

S
[dl ' a i £l Jﬁi
M - "M [(H/x 31 Kuo) + q»}{«(uyﬂ by ;a_h,in%t.ﬂ;(f(uﬁ? U]
owee K - J A ‘f’f"-f'ﬂ)('”—?lu,p)
ARl

f://plaq we owniat & v Womewl /‘—‘“ft:fff_‘_{q:ri—(,(,(
P 4 b'. ME:M$=¢G’ wf;‘-’" ’ M&Eh“.
1‘ o
- Y>hbt M(;:—M':.Kul’:»{.e‘-u-f{i—ﬂ}%b] oW

/\--

H‘f{’ = - Mbxy [4 + M= 4= }1\%::- Nkl o, s

% ;
A 0 301 ) g™

{
a0
<
|



| MR G.D MbTgw) | MCCem) M €[ ) M |
4 LM ARSI YA 2 — —— | g 834
Mol wd | 26,850 — — DAb €34
5 Mr | 39 1559 J: A5 444 — S _"...Z A4 H8
Me| 4o 1€ | Lc/ 6h8 — —— A %)
, M| 203 | Los204 | — — 43, 912
M| 3%,0¢4 | $3/380 | — — iRy
c Mr| 24086 | 13706 | - —— — - M g00
Mo| 33795¢ | o720 | — — 43,664
?’ Mr | 161380 g/q‘éa& R e {rjf04g
Me| 34,46 | 48,480 i — _Ji,_m; 2%
g Mre | 441360 b1 A413 = s L 164
My Y1924 | 15,863 S . ! 17,,0 64
g Mr| 3, 805 | - 0,398 e — 4,603
Me | S 260 | 43,33 — — | fo, €32
o Me | -Si0%F | -7, %83 — — | 0(%00
Mel 207469 | 407 et — — {9424
" Mr| -4¢:81¢ | -4, 0% Bra s j—-f‘)’;ng
My| 415,645 | 8 04¢ — — | F1634
4g, LMEL =36 6% | - 46 265 — — -9/t
Me| 401694 | 5,80% —_— — ;i__f, ¢S4
13 Mr| -3%,3%3} *2’(/38@ = - __ji_ {993
Myl 5,%08 | 2,359 — — 1 4946 |
o [Mr|-So1042 | -26,3¢( | — — |~ 23,664
My| -C, ¢4 | -0, 99 — — % 943
i Mel -3, 5¢0! 233,9¢7 |- 8,908 | - Ai43 | -6y 39
Me| - 4o /%84 -¢, 0% |-4:%39 -0,610 3196¢
Mr
45,84 N R
M¢
s )
Jot N
4 R N

35 -



.
M50 214 |6|F| T |9 |4o] M|42 43 ,-{@-Eis',cflu,m 16,4(
) t N &g

RRERRERERERRNGE
LI RPN CA RN AN
SRR I A

VAV AP2PAV APV PRSI A A NI
L R B VAR Tl PG DN
+°§¥\@‘5@$0§$$$$@$§§§"§°
S A PO P P (S IR SN o S R S A
Sl N 0
NG RN
-//////’///,«/.v?t\[)\”\}

: (},\' M ,\ 0\

L ’

C?fgq;rnaJJzaﬁgfz
J\/m OZ&’HMM AAAA edﬁ-&wvf:-éd %307,44 r=0 :/-ff?.u,éa dx«.«
/
wm).
Arwalows /Wflu'awu.c ol aus Aecx lececisors.
M\": M(f = 56/ 8'04.{:.m J MI: M‘j = g@/ %?g’)/{f.m

N s :'f / £ .
-Jf- /me /MA'U/ ,‘;}f Lt AL (,
. ‘bf"_‘ /{5-0 Kg _f/'::!'-'f T
" tﬁﬂ\ -4 5?‘5’- ."*i:c,' [ cmt
F : _ a |
’l 4 ’{! & - 0:’ J g ;
co ! T — 33‘( 1

Y = ¥y 5 >

 Howenk sbatigu du drefon
Mreb = /{5/72 = 35, 4. A00. mlz:.zﬁ-"i”%‘, 523 £.m

Mebs Mk .= A =0 )
5@; gf?f-//O} R H s ’?,

ﬁ‘"&' A _ b,( . _________________,,_....—-*:. ] I,.T:"; )
g T T Y b T o8 bagacie e 2% (hem
. eUadr i L (XHALS) = A= FE,04cm
on th«neL_:tbf!.ux {{V{L.A-ZJ’ {

e e 1 1 e o e e e e e £



UM%M}:}E/ dﬂd Mfm@ e |

- /{o'm ent dnTi ance

aw, 5(3)= b3y nA(y-d)—nalhz]=of= 5=
5’-’—'—34/8'.-5 cm -
wpite: A= B T4 emt-, Al=0 M
~ Aloment ol iwen leé__
4; A/) IT= & *_é;i + nﬁ’(é-&’) %2 nalh }} 1) oo |
I = 7994384 , 327 om

/ @Mmﬂo
ELPO’K : 01,/ = -%:4—- i 5 =%

o« 5 ol B P 2
8L T 0 _.‘:‘ Ly - ,/r_‘ Wy
i

/ f
(b.—: 79, ¢oy 40

(09 £784,39 -
=> U)‘; < ﬁ.',:‘— A5 LC/-J .,‘f{“_ P £

g
« <)

Ad'er

Ta =%, *g“-(h'}) =

U}a = A'[' ﬂl?au-ror . (/fi'j'(jii" - q'ﬂ/f‘;t‘) :-/(38'{;"" }3
Lastisiy
&= Ca L Va=A%3y K-% fewat.

/C{“ dM) Lbm !

,Csnk10man tes ,vmé-_g;s,




A Tue Al unss /1/:4;;//;’1“ 7
;?/&uaﬂ w‘;f( radial.
E i T g:si; - | oo :’ | g o i £ ol i 7 A ‘-;T r [ ‘ e ﬂ @-' rkr"f t-—‘f
pnMeler)| Galalt]] € 1 0 ;f{i’ bfer] Alowi] i Aowmsit | plem) T Com“] | [kgint] | Talegiomd
o o0 ' g | — | — — - i e | GHAAL _ _— .
T 7 T . | S S _
g0 o0 | — | — s | aus L = —
i— o| O —_ — — — — | 4 HA12 S - — S
40| -3,843 Locé | 0,5% 0,93 13,36 3,846 | 44415 8, 33§ 336863, 950 A4, L 4369, < S
wo| -4, 440 |44 43 | o5y | 0,82 440,34 9,06% f;ﬁ? A 41 | 44694456 o 65,5 A630,8< Ga
o -0 003 | 4043 | 084 | 0,88 |Awo3a| 45,4 [PORALH] 45,4% | 689948 140 38, 47 | 4143L,59¢Tq
‘wo -3, 663 | AS Y v, {9 0,850 | A0, 18| &5,94¢ 6*;,‘;’;5 18,4 | A15926%4,84C | 40/ 6Y 433,34 £ Sa
e |64, 99¢ | 152¢ | oD | %8O Aouly | #, 6% | BRI | 49,0k | ABIRO 4RO 0,09y - | 44EF< Ca
s | -y 403 | L2AS | 08 | e£3 | AT | 3,51 SHALO | g avy | KoL oA | A6 154 4} 16,334,
o181-2,999 | 2545 | 0,8 | 03 | S 3,85 | 54440 | sy | Lo b £ AY T 16 44,76 Gq,
e+ enwbage
d = 5 cma.ua

— ?y o



Avwialivus 1 £

r-
AL S AL & EAL Ll
v

-41,%5(2’5{,«54 £t ,LLlts
—v {)

| ! ! [ -
\‘" f[,,W l,u hf!m»] ol ‘. ’2,( _L M'LL,[{. /‘[c _,!_ %n}nﬂ g[ij I rn?::,f-; ﬁb" rjw/ r!—! {rﬁ_.._f?w:/i.;—:‘_
e R i e e S B D |
= S g ; i i [ . sk NE——
s T | | f 1
g | - | - s - f [ — - - - -
v T = = = == =] = = =
T T I T = = === = .
&Y - - — — — — ___ — — — o
&% - - - - - - - - - — o
el = _ _ _ - — |quar | — _ _ -
R0 |-41943 | A6t | oSL | 083 |36 26 | Gy | CHAAL | B 33y | L3685 3,98 | A8 1L | AHDE9<Ea
e ot 31960 | oot | ol | 085 | Y6, Ae) D556 | GHAAL Cursf | AS6€Y31 97 | 4461 1414,17< Ca
ot 0,600 | Aob6 | oL | 085 | A5k M| o643 | ARAIL] § M| L7LCSE a8 | LS A34/4<5a




7 - ., 2
(" AR e AMAALL DAL A (AL

- - ‘
/ eft . e
o/. [7x3 WA;@{ ¢ o a,/

!

5 A S e [' < " 'T‘ 1 - ', .-11”“" 1 ' i o ] e T = £ o f 1 - r foal
kl, o N . i‘s.l',: v{, .:' E" lr';i;i-.t;' 'r.#:'l { t £1 l f", ks ’ -| -’! g",::.,,‘ ;k."'_.- fr""_?:l ' j a f’;/hg i l’iif_:‘j (Y & [,_:...-1 \_“___f"_ "r-_—f_)‘__w“_f_,j:_
B R e SR T T T RS [ 1a gp (88948 0381 €4, ¢ LABRH 4 <
r = 1.— ‘?E‘ {':"f_% «_;u _L» ? 9} !' | o H ) ,_L 3%, 144 "1 ff}ﬂ,;n 5% 4 ﬁ ] _i—u_-J, e , (el S ,-" .U
co el gere | oca | oers 49732 | 6498 | Wwnis L gg S b (4000088 38 | 9,4 4RO (T,
863 | 46hg | o0y | 08 AL E4T | e |2
T ! ' . Ab KALY o £ =
I Y = Jdc lf'é',,t'ﬁi? 4‘_’}9’ 013’9 0[5 41(&{}_ 60‘/{?’\ | 12, 0y L&ng 4%01-‘%4’( 39 69/b A[/é*fé'(Gq
Y o= A4 41,337 15H o0 | 018 198,75 | 54,39 ig‘:f 982 499938438 | 64,8 | 963,845
I . -
| r=4L 36, 3¢ o9 | 078 |429,51 | en M fokatr 113,36 |43 x4 | £9,4 |40t §LT,

Y= 43

19, 93

Buner

AL 564544

AY 14, 3LC,

prom

v - Ay

Li/ 55¢

6HALY

23841664

A94% 1 4 L

r=Af, 64

€, 0t(

T,969 | oHAAY

¢« 4§0%5,L3

A4 21,2 {E;,

Yy = ALY

8,333

0,94

19,6 | 3,54 | 3HAtY

£1¢2.%, 94

Ao L &%,

i = A6 4§

3 3%%

0:8¢

3:’4—ﬁr{¢i € 6¢

LLELY 94

Yool <&

{0 -



£ P ; .
Bl i luth Auds G tuds

_ﬁ/maa/,l%e I()t// LU .
N N ﬂMT: choid B e | T [om] | 00 [iglel] | 0 [ifert]
iy PR T R K S ERARETTIE CY A ETCN
mio | Sy (f0 | 40 | o | 0 ol | o8 | Cane | AN | 4 3M00t | M S 1302 (< Ga
o |0 | acry | 09 | o av0f | Ge 60 |20 AW | 1AM 00t | 69,45 | 1AL
=AY 50074 | 4443 | 0¢ o€ | 1541 69 ¢ ?:f,z‘i 11,33 | fo6ox%, 0 | 6300 | 434 < Ta
3 |Wbidob | AGyy | o6 | o8 | 1624 | Ceriy Ol Ay | o 6o iot | £ 5,60 | 12(2L 44T,
o |6 | Ay | 06 | 08 |abed |cayt [Fhesn | 46193 (49056013 | €3 S0 LMoy
Rl 50, §ud | AUGr | 0 b 0,8 | 4524 | 59C3 *::3:; 063 | 49056 XL, 2L | 65,4 ) 4,{q¢,<'@
roii s glioot | Aby¥ | 0/b 0, § 1604 13%, C f‘::‘;i 2Ci3% | 480 ¥e ¥ ¥l | 58 Vo | A806 < Ca
e R T B S R TR R L vl EURE R LT S A R L 1106 < §a

,_g{,



" ,é,aw/i,Mrfc ol 1y olec dod 0.::; .

r E‘W 'Lm/cb La 75 'la_r)lu,a 0&/0&411:5 ol (fica A «J-’/c:’md Lot ¢ 1

Moty wweadiss , o wa ,[(;M,L&' ponidl powe L'ELNTP
((aéo‘m /[a;'rc m[cfsndl :7/4.! ’/%U"aux «pu/&-&'“\f ,7(1_ fr,f':qy/aja/ ,Zm
oy /memu7we«! A, @/Awm zbu,(fwr/zwm Lo

fotaﬂa 5 Usus UsUO ,l:mcam /oﬂmw Auwv Z&a //Dodz” ,ou bmu

£a Lol aune 1o m&«m Mdu/g.rd?sww e ,ﬁmaabm

v&«(d mwfma Wc?m a, Jd, paw A s /" a'zmaé
//{;uwwAa pon SANBLERAT
Al
.20

- ./\/040111-\7,«,( e e %an»& /ZMM UL ,w( f/" ‘o't b (Jé
A X ol ,J’Ma/,uv&7ad/l'& [ 4).

t&dwdm Ay bwﬁ%md zwzomv7 P ,m,!- o/buaéj oled

traleuss ~le /wm “Aawle VAU q%; e In 14 m/ma/ewt ﬁu‘

tw raboud yideicw a7, I vale ole QN - *né o LR
%wjam)’aw/d/ Aas wdlus (Jﬁ")/o/; 2 praaw{/uf L et de
wadin . L o licee eloni ole Lo i dss ot oed i Arte A
tada. 2 olonad

—

U:;:://fﬁ- 64&5

_ \feu',f(ca,&m'ﬂ Lo Sali bt A r(m:lé@iz

0/. Resewni tnde :

]

|
|
[
i
!
|
|




I

— Suda vwadion du Aol ol fau:ce

P \A/
mat
Aee ' ‘
W /Fm'ofs (?Wf /Cswfor&, G—Mz,.lr) = AL9%, 43 £
ot /Lmacrwd,w vaduw W | g

P: readiow AM'{,DWC ok ne Al

Pz JLﬂYzU.'H e Ay 5‘4?3/‘51” LS
7. A%41

Comme b adacliow ol sl et Tee Aeed wi Aets oW Quuts |
Co= hEP = A5 A4 530 = B,297 4 [m¥
A2 fm“f/w fwank . Aoh e A /bmzafd i ool d-dle
Ao m3 A ean o M oo
!q,'zap[u«/ = Foem -
h ,?q,as drebon = 4pem-
Pr= /67 . A6 41" e o drl f/g//r o4 = A6l 31U L
Pef.mc} = A2 . flo = S
\Wa = Pry P.,f = A64Y, 2y L A4y — 4355, 1w &
dAeme

- {3 - g A
0% -,/,5P+ =L = A F56 4 ::_1:'..,.:"'”
o 7.
— 3/ 90 !’4 . !
oy GJS =&y 24 Kﬁ /C,w-t' < Cw.s = A 5 r/é,wfv
b/ Rusowow plosw s

A7 Aol bl o % gt

- 83 -




G+l P = A3y, 5} £
Pﬁd:,du noolun = Jé1y, gau by :)N:; G"-{*LZP{— Pt Pe = 9928,384¢
Psds /clc L'vowe = Gooo +

O/.S et __/\i_ = gg'{?ij'gf /// o &9 ;‘\.ﬁ /Cw; <// (k_?
Tat T //5;4’,(
2. S ol fation du 4 ‘g"«gwe ;

ﬂe Lecdiw ,coé’,daalé'a'»&lfm Lo /%'&-ﬁ? s Lo ek ole
Tom v erdtm ewl M b ol L' effort Mouwal A/ u,,,maw‘v
lu Lrase .

o deil ,e;,rz}m s aleeolbunsut /de_'c/,ﬂ.:-'rf//;‘ﬂ Aw exliros s
olu readun sesef i ol 0l 4o sttt

row oot cone U/Cufac 7m r(o) =3t g

4/ N 4-

l ;. SO
Té#'ﬂf"‘é;‘iﬂ‘ ‘1
(T .
- Ne = 64P +Prt Pe G’:.m REREE ‘ A
= W Ot fe = _L" |

Ny = ALIR, UH 44614, ¢ + 6ooo = BALL, LRE 4
Mr = /f0363'/4—/(6i‘m

T - Te*_ 7. '“'” - 5342’,@ 364¢

) :-77’46-*.z = g/f@/ 395 m*Y

Votd 645 _ p4,45 ny

+ K2
Gug = M2 My~ 89441 63§ + __3§_(k¢/9 403 46,48
¥ & 514,589 .40¥ 534.28,301.10%
=> G;;L: (/1[ 0% i 0, )K?/Chl =S| Ga = A hofi Kﬂ;c\ﬂql

Tv = 0,33 Ky fom-
0/(0/4') = ?)_6‘___.—-41«1 = S 4qu”+ i ?‘}V}_: A Ly .tﬁfcm!<0§:f|f££

¢ - . =2

--%’4,——



ok Sa < Aot Ky femt ¢ S5 < A33TE = 435472 4,997 Kg femt

jtd/.id ement:

@’aju’; Les cau,/;»w ,é#w,(aﬁu?,au /dwéimm 7 &4 Ao
r?m el L | Z N.T.Pl, .ow conidal n /é'omﬁam &
ol La tonche ol aomse /Lé/dzd/md" s .f/a,cwﬁa,
A lowmme vk suvrave e Lo e fmf A (ﬂmm
dbhuamz/&?w, mﬁw&’dm/ﬁm Lasdewent (a,/{]{%_
cedid e poure bas 4 produare.

?,m 7 7«4 28l ol A esdown e TG A et bt ,L/g ’ZM;;..

M&[NTP,AM&&/ZM/S.M,J ow&ea

?éw ol! Haid (pw&owoéru7u nyu\ma.ufxfﬁ »y om,{f
w,a/ & b bl

Meam ouns ow Wiswtud e g :

- fenada os¢ Mun muy bok Aowbose cpspdielliwed |

i £ldstes. | |

_ la '({: T/Jnulaw e ufu dm/fﬂéf«uwa"»/mfﬂc sl A%

/qw[?m zﬂu(/@ At Jét,/jmfa,a ( *’”:Jﬂtu YA

/CO’H Cla/}'v'on ;
/((, _bw&{zm,o(u #fa/)amt,w?(.s AL m\ »dd o,

- C’W«viu.

S



‘(c «oafféwwfa mm fO&A/M Aoul @Z,(mu.,w /’mu/
,(,W olLs /ﬁ.m Wﬁagc: L0, Z’f?; ef/ao#wes:

7 Remblac augls o2 limtue
¢
// s fe

e e e . . I
— T /4’65»4 /{M oU Lude /rwm?
s ~ W!@“dwz olts ole bus ol i

~ u_-a_ Pk oo agu.dﬁd /0&464/«/»«4 I/ p/a/: Y |

f—'"L.- or\.zbfu’_v /PM %’TAJ %nméﬂ,&uk’d{ ("_5‘_; C’_‘;
!

i Teg mf&f%afam_miwm,ﬁfﬁ{a;_
Mg ) fe d.
A0,40 |
e AT G
St g A . ,sc%wﬂ&s sl 1l ¢
v R N
__"-.'_-0_-__‘, --‘.ﬂ,““\‘ ‘ l-: o “,} b@’?g‘f L/
e, & | ‘
"'_- . -_'-‘.- ' -.:‘ MA d(é/uj * i
PR 2 A o9 {
L9
et
T
‘0 j.- h. ..,0.‘
- - B ¥ "f‘:"f Jf/'
f/ﬂf/ﬁ'ﬂ@"’ LT
S pogc | Sdwlls mtecééwd M%éua,

— 86—




| BIBLI06RA PHIE
N faéxa[a’a ,dﬁic;a/aﬁ@& calrtlec ) LAl esnk polia s IS
- R.PASA

x J?e,,g/u CCBRAGS

, , _ - TiMoshENED
~Tralte L, éé;ﬂ?/dﬁw‘f v Guerrin Tomes; 5,6 ¢f F .

-
7

— Lal el gL vmfmdww des mu*mzau aw Lilae s ‘ﬂcrrFf’ir
~Cabent pratiiue oo fons s bl o 1172140 DiveR
— Traltd ol 65(57 orwe Tome Il « BELLAZ 70/ 0T
- ,-Con Cc/oi{ow ol cal el Ao Abclonts dovwecs e: ey Seiswes
- ,Ctm{nmwwé s x 'u:%lu RPASA (f"lg Baouni, M% £t MEsawul ),
- ?tﬁlxmmé’ Amen cann« LIS Marg ATRVERC . 2 355 ; T 5. 808. 40,
- Nucelere Reactou and Earth Guar bes 770 F0ly.
Qef:fwd,u ced, lzna,: Nationwal techud cal i iﬂu* L seunce.
us . Departoment O’jﬁ Corumcnte £p ¢ fliad V4 22464,
- NM Newmark 5 W.T. Hall.
Eanth g uanke Apeda Awal Desizn. .6 RT A9 64
- Qﬁ%ﬂmwl I Q//b 6 weis 7&5144, Le caleed 1" Lecen e s Ck'a_? -
AL /&'7w.'o[4.
_ Fheorde i alud ol Llamo ner: MM : DAy povichl el
honD).
_ Fondibies _ Loonavds

- N] Q/wac?bu. “0(,@ /b‘D{A s SMW’ jff.t-'-;gﬂ? A ei- 4.

i %’g s






