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1. PRESENTATION DE L'OUVRAGE

1-4 Iniroduction .

Bave b cadne de lo fuiparabion di mémore de fin d'Stude , il Mmoo o 2k
CWE'MA-‘MML&M%%MC“MWAQ
AG-OOOMWQLM.%LMMU.

AM&MLW ek)amn.rﬁm_,mo.w bon de dmwern am
L'WA&MM Aes Neefly paidowmiie , comme do nehantibion
indgols Ao la poeduckion di ciitoles doms b mende , onk continuellvment:
frovogul wme codemabion ivigale de cellu-ci. O a & amend & cvabituer
cas pices qui pavmelbenk ol ansunen wme Cosmvmimalion ridoime des davreds.
Co plockage kond odudlbmet o e gbndialinn ok p 2llectie do priference don
deb Ml , pova & B!, Lloige , B maolk, ete..

Moy pe ovepote fe pOs dowwvouk b carfain mswmbre dle collubes (Cacndaing
nactongudaines , palygonalts,) funspuseds aast & Qs bares s Wimits Sha viclage
ok & luns hooliiss pupdrioww m&mwmaﬁmmwﬂw
Un bottmaet (o do Rawil) contigu & L vaemble dos cellidy contiont doy s
Ad de momulewtion ek axsonomE b honapak vorlicol .

-2 Deoviptine gininale -

&TMMW&Wd’MMMW  bakxes
(paye Se celluley) . Chague baltbie ok Jamas de B cllubis cylindriquas
Mmbmdmhm%&)ehbbnhmc%.&mdwfmiﬁm-aﬂiob&m
on wilisont ta thace Comitis e Do 2 nomgds <o cellidis .
Des jonh de didalofion shornt Do 44 wsduls st gt wre Ton do Sowwil
Lim: grawpe 0k plomomtliiquimends e ol b pivamzlie &) . nclamgle de
A 35,15 ek 43,65 m wasins ealle Ly Nomghs exthionts aux parst dis ofinda
o clbly ou »WW@MMWMMW

A oavinom 34,5 m owee m diamdbie imkiame de B50m ek ume o'_‘,twlu&dw& Ae 200w .




-l
UmWMthwaﬁmﬂk&M
mm,%hmaseﬂm.

b plandor de coumbie dis sdis 1ok ool s mayen Ao indis ek qnd-
- dolly oifokiopnbes em beton oM .
&M&W&Qaw u&\iaﬁ«}éwduw
?meaMWw&mMde\m
o/ dllee por bk (8) poteamx pocis & 1 inbdrieo e Do collufe .
&MM IRy dudr Qibre & A s B2 UL
13 Sofngas
muMM-mm&%&mhmnmﬁm“%m
Lﬁiwwztwtawqumﬁavuhm%duhﬂz
OnuXMWQahMAmeduu@m%M.&%uh
Wé@hwm%.
%WNMW%WaMUﬂMﬂMW o Le,
Wi’émandMMmMmdeuLﬁammjthhmmé




3.

2. CARACTERISTIQUES MECANIQUES
DES MATERIAUX

24 BETON :
ée%mmmummxnéﬂﬂuw de
concephin, ek de. calud dis ownaga en bélm oxme’ (CCBAGE) ek <
Jows Qe M%MW&«LAW.

Lo, compasition de Am> de below esk de -
_3so+<ﬂdu:‘~mmt CPA 325
_ 3002 de quwmllon Dy < 25 mum
_ 4000 Ade sade D < 5mum
_ 1500 4/ zau
Conaimtts admisibPes :
Poun wun bélIw daee’ &, 350Ky de cment CPA325, o nofnkomee mominale

o W jwns ok
— pown o, cmepresiien S = 6,4 = 370 Ky fom
~ pour Lo Dadin 6, =6y = 33,2 kg /om?.
Conbwaimbe de compression admiwile = 6,/
S =f. 633 owec §\/= a(p‘o’sa
« - adpend, e la dosse duw ciment : =4 pown CPA325
p- Adpond, de Veffcact! A Cobidle : p= 54 prun um aonble albterue
3- Adumd, des Qoisenns ndatife (An) des doremti de covsluection
ek A dimensions du Granadats (Cq) - i RmybGy — Y=4
i R Ly _;.u{:g;
' ﬁ_dé\\/uwbdz.ﬂ_amm,dzﬁa,mmm;
— comreskiow Ml
_degﬂmm@uwmzilpmh Mol
de badisn : 0,6
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Seckom mctamﬂ'-&ﬂw: s 03(4+ 2_%:) Mo 0<e. <05 R,

0,6 Mo €,y 0,58,
€o- excenliickd dus Jorces oxbérieures par mmunh Qu cdg A

beton seul .
& ddjund, du msde de o plliclatio ob de Lo Pome de o Acclion .
& =1 qun Lo compmediion impla .
& compns ene 05 24 domi Res oD cas .
Contraimle Ae Sodkisn de nedronce : G
Sp=§, 62 owre § = L BYB
L onk Db OLfimis gl - ALy

Sollicitations

Conliaimbes (Kg/st)| 1%9ene | 27 guene

Compaession fpde | 6,5 104,25
Plaxion srnle 435 202,5

Lvackisr 5% 87

22.ACIER .
Conbhoims oomistible : &,

Sa = §, Sen

Be coefficienic de T\mdxmhm z%aﬂ&. :
2/3 fown Qes pellictodions dux 4""%0?-:\0.
A youn L ptlicitabions du L gomns

on puivok U abifisalion < acions :
_ Usies (doux) FeE24 _ Spn = 2400 Ky Jom®
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—Raute adReremce FeE40 . Gpp = 4200Kg/omd A B < 20 pam
_ Ggu = 4000 Kg/om* A & >20 mmm
— bullis soudés . 6pn = 530K /om A B 6 mm
_sm=4500\<3/m‘- A D > bimm
Raw:&amm amb des c?(uﬂla%uda%& Joe e Rsses
assemblés qus gwints de obement fion Joudine Ledhigue .

Conclusion :

- ’ RN M \ bQ—!J
native | limits d! Bkt | TG e

aln | e (ko) [ e | 20 qenre
nLonds Lesses 94,00 4600 24,00
Aoute $<20 _ 4200 2300 44 200
odference
¢ 20 - OO 2666,6 | 4000
Doy #<6 -~ 5300 3533 5300
prvevs

$>6 - 4500 3000 4500

2:3.Conbroinus de Machim imnesies pon bo. condition de fasurabion
dra, colhainte de Dadio dons Ut axios me devia, pas dépaster Lo
combrointe de Ysturaion donnee puan S = Aup (64,62) ewee
R ) - Conbhointz de Paroakion mpimalioue .

P A+ {OGJF
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sinface, des bonas Kandus et Lo section de bétom, efficace: =5
_8 et o conbrainte de backion de neférence du bekom. .
__K,cozﬁkunl:deﬁmunth e’caola 4,2;10"@&4@ A
% caligovie (e cas) .
2o, cobraintt de backiom admisble sk -
Sa = min {4 Gen J-max(r“fz)}
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5. DESCENTE DE_CHARGES

31 _Plamcher : Niveaw 36,2 m
_blamchtls mulkipde m&orm)m&e e .- =10XKg/ma’
_Revelemenk (befon mmaigre »5em) :4200.0,05 =440 —

_forme de fenls (edlim poatone :A260): 400.04% =452 —
_ Dallle (bt armie: A50m) : 2500. 045 - =315

—_—

_Sunchange (kowasse imacceasibls) : 4,2.400 =120 _
Swnface du Manchoy : 5=556,u4 m* p= Fh Kg
0= 5564 04T = 145,65 & .
ol : 4494 . 05 - — oo - =M, 83k
_ Merolires -.3.1;.} (8%9) 42.0,2.2)5 4 MA5.420,2.25=56,25L .
_ Phrowx . 3.2,5.0,25.0,25.25 __ __ =344 k

P=594549 k

32 _Plomcher : Niveau 34,5m
_Balle : 2500.045 = 375 Kg/m’

_Chape : 2500.002 = 50 —

_smdmﬁ;: 4,2.500_._=600 _
Fz’: A025 Kﬁ/ﬂ'ﬂa‘.

q,= 556,44, 4,025 = 510,52 k
- . ~
_m.[z.%(s%Q)Jf 41%(%)].0,1.1,35,5 _ 484,33 &
PR 2530.25 - - - - - - =626 L
Pz:825J94 ):

33 _ Niveow : 0,00

__Prbeoux @ 5.8.065.025.54.2,5 = 32,6 £
_Cuimunes - 8.25 Tr[(u)zs':»\,oo)_ 1%9@.:51 1525 3,048 + 3,043‘)] = 192 k
__Trimies +9.25.M.25F (5,541 336.0,525 +0,525 ‘)_ (5,045‘@015 0,215, 0,25")

=1%%,63 L
_ Tomckiow « 4,6%.25.34,5.40.25 = 4345k
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: | 1

= UdE,D3k
P = 4268,#1t p
_ B¢ 10563k
Poids Jetal : & wde R, =5%85,87.k
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aﬁcwxh&tm%ddu?ommuquunmt O,H&Lqué,sd%,
Couction. , <t forear défendent de ba afgin , du Aike , de L'alkifude
MAWJ&&MWAW,@MM Ae
ML\:ALL'LEZ&AL mosque .

G ek, Le venk s G n kb NBoGAe Quic wak
popre fondamentale . &' wbwdudion de coeffisiont Ae mojotation
WW&MM&W%M&& Loy Porces
Lo, direction, A! visonide maoune di venk 2t nuppose hovionnls
mivmole ek extrime dtuth&mw ?n_/PM-.:'I,?Son.dim
aowmk dibbummdes pan Qo ndafion empinique dowade pax DTU-NV6ES.

Pression Mﬁ :

G, etk domnel pon lo Pormulle. q= 9 KK

o ek de do haubior : q,

foo. youssion. Ae bore au wireau H ask qH=q‘bz,5ﬁwogHgsoc
. 4 > +
_qm-eo,wnmd&balbmmw40m du s

9,= FOKg > 3 touk Lo Donitone ,aﬂca;w.uu

b Coeblecienk 5 ;

W dionk compke de 2 eflek dus dimmdions , i el fonckion de Lo
Aauteur de Lo LonsiRuction wduWWMcwﬁdo'\aﬁm.
H=%0m  5=0,%
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H=36m 0= 08
H >50m §= 090 (.de daﬂaP«;g Rmz,_wves)
CEMek e inaroue, Ko
%W@WW wu—t»r.mabw:éfm AL
consbuction pusceptible de fui fowmnin um effet de masgue K =1
d-ﬁ%&&& : Kg
Région T , Mo oxq0sé  — Ks=4,3

_Taleaw dis russion dynamiques -

Hw |9 09ht)| Ks | Ko | T [9nCaimt) [9e(ka/nt)
0 [ 525 |43 [ 4 |07 [548F | 90,77
046 | 6946 124,03

—

10 ?0) O 4)3

30 53J3 1)3 1 OI% 5’1)48 16’1)52/
36 58.!4- '\;5 1 0)8)7: ’H‘IJ -2.3 494)?6
IlI-Acnnw d.’mmec. §

L'acion, dlowsrole du vemt souflamt doms ame diredim downmer Mo
pme conpbwaction e namine & Lo ndullomiz R de 3 forces :
_ba, roimde T: puivant Qoo diredian, Roiaodnde du venk ; el pduit
wn ek 4 enfnainpmenk gk Ao noOVBMURE
_La. dbive L:wmmwﬁama&mb
ok dons Qe plom haigenol .
_%ambmuuzﬁdmbw&humwmmﬂm&)%
rocuit wn effe de sowliromuts ek wontudlenent de nerensener
1 _ o Swimer T:

'T=‘3*F'ﬂ‘”
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_ eoeflicionk de Maimel Ce -

Ce =% Ce, —» Ce= 43%o (Nvas @264 corvmentidn)

Oy, - coeflisiont glibol do DOWRE : Ce,= 43,

Yo nceffitint Ju pun Léhelle da fo. fig RUAO en fonckine

A Wmmz.
r= R ame o hautun deda Goufiucion
A M&Mﬂfx&zﬁz A Lo Conyinclion .

h=36m ; a=3545m ;4A =402

Le Wmﬂa%ns NVE5 downe = ¥o=A4 dioiL Ce=4,3 .

_C&MW F::

de Lo Mwcdtne doms Lo Airecion thudiek .
fos sifiakions fonollBles 4 do. dinedion, Aus vauk M gATTLLAL psics
ymmmgqmqumwmwmm
wwmmmmxt&uhmmﬁum
M&mmb&bmm,dummd'mwm
o shudure ek Da phiuctine e -mdme . I o MUz ume
aggravatioy db difmalios ek far mile dus swllations ok Sa
me{(mwmwhm@cwpwwm
consienk Ao reajor ls oclons Mabiques X Jioedes o coefficient
ab spbius LA f.s-_-(&...“f'()e
?_M%MALMW,&MM’ANMAL%-M
hWW webie cay ook 1 T=479.R E
" 9T
R_ fatiun Ao Qo cdiule _ R=35m
P_mewdzkm@w s _ande Ry=40,50E/mL

..Ll'\-fﬂlu\tc&.a\%l. Pc_ = 47-293&5//&4.0.

(A!\M)W.Lp - W65;
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T mowenk A imotie e la sectiom : T 1251 m,
E_ modle &' 8askich’ du &M:E:iAOOOEF:?ShSJO'K&/M.
- Avide : To= 04204 —, ¢ = 0,42 ((NVES.RIL.3)
Empkumdm?uﬂ:o,zau_,‘{»c:qz.
T_coeﬁaum\:dawm,uut Abmint & hague mwean LRAGE
fonctine de Qo Bl B au dests du b por Lechells de da fgtrms .
0 coficient global ALpeadams dic Sigpe de ComBusckion .
0= 03 Ao Hg £ 30m
6= 0F 4 004 (Hs-30) 4owr 30m< Hg < 6Ome
O=1 powr H57,60m‘ Hs doak Lo e due pommel de Do contiuction

Hw | T 0 |1+T% [1+TY. | puide |P chorge
0 0,36 0A0 |4043 | 4082 | O30 0,350

10 0,56 0,10 4,043 4,012 0,30 | 0350

20 | 0345 | 070 | 4044 | 4,069 | 0429 | OF4d

30 0,33 040 4,039 41,066 | OF2%F 0746

&um%%«mﬂdmm&nahmwm“km%&w & am , dawe
on me Limdra. has W&&’aﬁ&tw.
Maily =%£L:
&mmphmuwm u\tﬁmama.ﬂ‘.d:.-?o.)‘m.goum&éul
mmmmﬂhmmthmmm.
Q. = 35,45 m.
q_mw (dqaw&mau)
G oncion - K valuns de do frce de Diainc soronk Aot ey frime
de Jubliow aute 4 xqussion :
T)\_:Ckaﬁ = l+6,2,5c1
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_Tddwuthb@madLTMMéu.

) | i) [ () [ o0t To g

0 S4,8% | 903 | 2399 |L443%

10 | 6946 |[424,03 | 3493 |5598

20 | 83,40 |443,65 |3797 |o6us |

30 | 92,45 [464,32 | 4263 |Fu6

36,2 |M429  [A9u,%6 |544F | 3008
2 _da Dinipre : L

ﬁmthwmznwmmdhlhdm~Auxm%wmzdbkmmmqmw
Awmbqu&Lw&m&thAmmMAiww%MLMNEMLUML%mL
deMMQdnhﬂuWMMwutdmwidwkuyzm&mn%mﬂ

L = 3. CLP'.qad.%

S;Qﬂﬁm¢nmutmqhdudummwm.
%-mﬁwmtdmdwmﬂ
p- cefficiont da majaalio djnamique Baauk cowyUt de Lamsbisemant
Qe iz dipnomique Oriligue Contsndlost & lavitwe de Mismaance .
d..—Qa»aMahcnth-L caple .
L~ dautun deda condiiudiee
Ho (bt du mivtau Lewsodr comblit d,i‘unbxdu)v[.
&a&m&cuKm“mwMwﬁbquﬂmqudeuIW&dbuLM:
el far : T 5dv

V- nilsie Aw Ruide .

d-hﬂw~w;Mmme%L.

S- monbis ds Sroukol , fouckion de b ugonth dos snfocss, ds e

fovmma da Lo Combiuckion mmmwo\umm;swﬁo
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Les ic’now\inc,s e :froc\mbamt A Vimbéreur A'un mls  Sonk
complexes b dibfcles & agprehender par des lois ximpled
De e fouk , les bureomx &' Hudes Lhienl amends jusqu’d main-
-tenant | 4 cheisic permi \es difpérenty methodes de  calad
oropaseds dowd Yo litteratia technique . Des o pplicalions incorrectes
o ol adopled s e dludie’ ont pu Conduire Ay
Mbordry |, VO AL AL Nmirbud

L objek A sun rEglemuk ok de disposec un BL conducteur
pour L'ibude 4! un ouvrage ek dz?«u» Yu coadbiod mimimaly o
nupecker tos Ao L Lhablisement  des projeld .

Les mam s SNBATT et Yy morwes  ollemomdey DIN.1055
préconisent de baser B caleals o Ao € cu??uw;v\h de c;m.pod‘tmmh
et Ay Adonneu mmtnquc,b conoebionnella des  cosacheristiquu de

chague oA

cs rfliciens e towmportement me pnb pos A MW O rempli-
- Moge quid o vidomac 2k ddpendent oumd di mode  de
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Lep voleow tonventioanelles dis coractébishioues de base e Lo
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v fordion de L' Ok de mnface de fa poror L inbwdudion Au
ceoeflisient de Comportemint  daud Y coleds des sodlickations m'dxeluk
en pucsn tas Lo coefficient Ao pondémliov prévu ?arh.a Alemeats
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1_.CALCUL SUIVANT LES REGLES
SNBAT]
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¥ pords stumigue du W& - 0,85 E/m’.
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-va?m%«dw»o&zmdawﬁc Ao mobe ale ak Sie mecmole -

— 2 Eondawenks e Yo pon Gk, dows mivcflation. oL ain,
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— Vorifice de vido.nal_ ek Al pun fe Pond ot aak cenbus .
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La valen Bride de L'ancement B, cot ca 35 m __,5{; 12,79/m.>3,5 m.

Volewrs mominoles dea oclions .

Les vodewns A ocliow detivmineis juivant Xey imdicofin  oes
presentts neglas aeek dills < volewd maminodss 7. Co ot cele, s
o tvepte dows Qe colaud dos dimend nGintans de fo. Moudine
dux Mo .
Valewrs de base & CmP.FLchb de cm?orhw_nt :
Lo valewn mamimale de L adiow (w mv) oF Gt o Yo freme
du preslist Ae dov valews de oo fon m@%ﬁ&ﬁd&%{mﬁmev&h

= Rm Mo , m:ﬁ-&-
\70:%*‘\62&/ E%S \3

T = hg.\)’o
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doo. ?o\chw % Ankouienk e - rmBme bous Q’.Qx]t)rudam :
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E taks A e’qm‘.(’.i.\:re Rmite :

Desx &kt d/dquilibre sonk & covidlerer muecewiovment poo Y'etnde
Lo W0 L el 4 sk conachisd pon Re pososmete A, el ok 2
fon Lo paromihe X, .

Le Prrmien dak 4! En[m-aib@ e W %Quroltmzn.t D.?Fi& U
WWJWQM-QMLme )CUQL{XQ?@J ek
Rovaque Lo maawp FuiumuQmL' demeune o nepos .

be deuxieme ok A! Gquilibore a ete’ identifid owec celud qui 2e

Xy= 2o BY s avee m=V1-§?

1+’V\‘\-M~L’Y, g:t%j_
%—2,: 00'5"5 t%?
A chogue ok A.’écTuLDibre cormespond des volewns de oo Routrua de
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doe premivn Sok Al lquilibre ot celui quid ek de prendie

en c,«m,?TZ en JYWM fown V'otnd, des sllctalon e eldmenlt

qw;cw»?osa\tp,e. ?ome A s .

Do dunitme ok &' Cquilibre ok & prndre om comple pown o
Calewl mumowque. :

-4 ek d'igquitiber (o remplisane)

N = 0U8F 5 = 0,66

:b’o{ = 44)99 N

A = 0,38 mv _, 14_;_}'—9\," = ?_0"3& _,\.3—_-. 4_6:—11
Yo 99 -de-

my = Rae @%%‘)'L = ko 4,96y,

Uy = hv-‘ﬁ(ﬁoim + %") =Ry. 0,85 (44,99 Y+ 0,58) |



43

_ 2™ ek d'éouidibre (ou vidarute) :
%2‘ - mbs :0)553

:bD.?.:-' 6,61%—
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v 6,64 R

Mg, = b-m \Jk‘:é )‘j.’, = ‘Zm' LUSG\AL
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de Lo Conlhouimil 9 exerced Mr Qm?axmm)\bmﬂe_
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P SV TV E
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Tableoux des volewu du odisu mm.i.ﬁwiﬁo :

Hidie .o 1

Fl~ | Y g (n) | 4 () | V4 /4 55
5,89 | 0,3% 2,43 | 5,52 4,09
7,89 | 0146 | 2,63 | 636 | 5,04
9,83 | 035 | 3,46 | 3,00 | 5,33
11,89 | O62 3,56 3,86 | 6,64
13,89 | 0,6F | 390 | 9,65 | %15
25,89 | 0,73 | W18 | 10,47 | F.76
1%, %9 0,7¥ bhy3  |144,03 | B,4F
49,89 | 0,80 | weh | A443 | B)4F
23,82 | 0,66 | 4,95 [412,2% | 9,09

B V(dmﬁ :

B |y, e |V Cmd) [ V2,55
3,59 0,44 | 2,38 3,55 | 2,63
5,89 0,56 3,26 4,6% 3,47
7 53 0,68 3,94 5,59 by Al
9,83 0,76 L4140 ©,19 4,59
414,89 | 0,82 | 4,76 | 6,65 | 4,33
13,89 | 0,87 | 5,02 | %03 | 5,24
1589 | 0,90 522 | H26 |5,38
1733 | 0,93 | 5,36 | Hus | 5,55
19,53 | 0,95 5,47 1,64 | 5,66 |
23,82 | 0,87 | 5,60 | 9 |S7FT
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5 ackion dle cur frokkement de o maltbre swn Ro. arsi -
Lo OB des g«wu de fpotomed: (fEdz s b=mlgs),
agluank jur ume wae&u%mmmmm La.
Wmﬁbm@mmdﬂf&dﬂdemu&a&%
parT: T= I3 (X-F) ;%9 ’U-‘ah%) O ?Qm» de bage (:5:9»)-
Ty = 0,85.2,125.M,99( 4935 _0,86) = 23,6 E/mb
T2 = 0,85.2,125.6,64(355_ 0,9%) = 30,8t /ml .

R emorque relabine & L' eguilibre d'ensemble -
L' quilibre d' ewserable des foras vobicales sk Vicifie QWM
nemploce pon L'waikd Lo oefficient Ry On o am effet
Ve.5+TL = (Vo st £ )5 =¥ (x5 =BRS
Ekak 4 - Yo Xyt R = R 44,93.4,95 L 058 = 2376 ~ 23,82
Edok 2: 3, % + R =R » 664.355+038 = 23,84~ 23,32

Action s Lo fond di 3o :
@W ’?a.f‘V-Q_j.V\RW Ae Qo wolitne Mockes ou dessous
-ALL?QNVAQ bQM'(DO.,Ch.O\/MM?QD»\.W_dLM p\e__m,?o_cg,
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42,27 4 A,%5.0,85. 86,35 _ 44,03 !:/nm
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- 6.
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Ouo,d.m,e.hq.um-ws_k )x-r e 323 Ml

—— \/ew R
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aubne
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Al cudie M:
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Definikion -
Comme. precedemment ; mowd devons wwndor deux Paky @ e 2bak
Aeumyuua%tbtmétabdaﬁdaﬂodwmau,&duw
Lolthals pls deess |
Caroctinistiques des makiriaus ks .
me&qb&’wbm_,ko- Mmegiug—'ow\%ﬂa&g\k&bw\wh
v S0 oo (5) om Rondion de L'angle de Rottoment imltrne 2k um
coeflicionk de cmortement (3) 5 A= proting heoigoderession, vorticols
P O ?mwdi,am“mﬂuﬁu\duw;mmm.
3y = 0,60 ¥

3=080t/me ;¥=30" — In=22,5%; Su=43°

An= 0,5 — j"'h.: 0,44
>\U: 4 C’YL:'.U’) _7)1.\’: OJB?)

, "Vo
My = __L (4_ 5&)
/u"" N,
W-d_ﬂ.«.ag_: 4 - e P 3
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A Av A
r \0"-'1 ﬁon.
R emplissage : awec A, = ;LQ-
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. A Mon
NB: Des wollions ok A.,%%w_ntuquauudubmqoss.
& Ve
= 5,45 (4~ ! 415 = 6 Li"iN\'\.
{%V ? ( ) Yov™ 1. 03 )
Vy = My (1: 4)
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ol
= Ak (1= e /""*3")

= 425 _ 10,36 m.
¥ Tor
‘\J’h_::. 2Zmy = BJ28(4-— e AOJ36)

0)5. OJL“{

Tableaux des volewns des prestions (mvr) en b/mm .

videnge < 5 umsliiage

Ty M=V | [t Un(E/mD
0 0 0 0
3,89 | 2,33 4,23 | 2,58
5,89 | 3,08 1,79 | 3,58
% 49 3,64 2,20 | 440
9,89 ey Ol 2,55 | 5,40
#,89 | Ly3k 2,82 |5,64
) 13,89 4,55 3,05 6,10
! 15,33 | 4,F4 3,25 | 650
13,83 | 4,83 3,40 6,50
\ 19,43 4,94 3,53 74,06
23,32 | 500 332 | TiL4h
I Pown Jlu?ruﬁsmﬂuﬁtha:me&hidu{?ond.)m?mnd.ﬁaamﬂi
Wamb A Acux ponld puivanty
— e pank de fo. counbe de m?mwr ou ivaast =h =233 m

_»Cav_rt:s'\nh.dtﬂﬂ-« tourbe de vdange & wne didtamce 4,2D & penbin
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05K = 47,86
f - houtenn de dov pors .
D_ diamebs du 328 .
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Mwm?orbmwnj::

DIN; Y=0&t/m SNBATL: ¥ =0,85t/nd
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Ar=05 5 up=044 N2= 0,883
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P_ 4wids du pomneas de doll ou ds lo. povbre
&‘WW'%“CE“ALIMA‘:FMWWWdE%‘M:
I A
5 a=4 a=07% a.=30
Al F=05430P = 4,275 P

A 2.£ S

2K B _ ta '
= — e P Ff=0327 paun Lo dalle

£=F/2,=OJ6L;.P)T\M h{wui’m.
adopbena lu WMWQMMWJ&WWPMW
Panneau. ¢ Pzzomsxa S f= 544545 = B= 6352 mm mw L@ RE 2L .
Poubhe + P< 2393Kg 5 §=14534,03 K o B= 975 mm on amd. L0 RE 24 -



Lot

CALCUL DES POUTRES

4 _Nivzou. : 36,9 mv
Poube PT : 20x60
Clask wme podre toled pun ploce ; el compl deux Soweds identiouss
dz»‘mtu’. L=535m.

CO&CU-P/ du CMU:
_Chonge Ao bo. ol (Bapizsidols)
qm-_:qg.m owec 'p.m-- (OJS il)g.x, Q.‘x_, 9.]:\[51'?4\ —’7‘0. ::)412-—‘?1\"/\.

=2 _ 235 _0,4F8; q=THFKe/m>.

i ™ _‘9“&)65'%'/”"2 = Mo,["l[ﬂ/u_g.z{] (i.ﬂw) M‘,._jlfﬁOOH‘&h
Glt q-?t ossec ‘?-t: (015_.__>Q.x.—403m, Mo "6550)45%‘“

— 0, =Tkl = Toy= 2’[% %3] = 14255,40 Ky .
‘CRM%‘ de fo. e .
q = %.0,20 + 2500.0,45.0,20 = 3#h, 4 Kg/pnl =
'ow. Qs fforks evbiabioues :
Mo = Moy + Moy, = 832%, 45 Kgm.
To =TToy+ Top = 5334,5 Kg..
Efude de fo Mouihe Corbimus :
_ Calod des mesmenkd :
Ow ayplioue o mmekhode pawnlifice wwﬂu&ﬁu&mwmtw&m;
~ 5<2G& _, 400<2.315 =F50Ka/m? w\._g@
f/ = 4 QWME&Q,'M 08 + 425 » vindis .

b-}A

_P\Awi\nhw ' m)v)a%uﬁma-bbh LG . -

—O_}ZO Mo __0_}60M° -OJ-QOMO

Toy = q% = 10364 Kg
Moz,:q%?-: 154,32 Ky m.

2_ O;WMo g 0117 Mu 1}3
M;‘: MaZOJ"MO'—" 4?05)1-}6 K&""'j ML:Q)BUMO:5446JL‘~? kﬁ'ﬁ\
M%::. 2-% =GJ};MO :_'6566_;411' K?\’ﬂ.



R RV i i
—Colleud M_i%tl Femchonts .
T =T s To - auMe _ 4733529 Kg.
TJ.? :Tzd..__ TO—{- Ojﬁzri° :5624)?’1 K%

szﬁpﬁe :

¢ Axmalives Q-WQ*MMQM : % Travee . o< b

b 4

fonailled o Yexion Mmple pas do. méthode P.CHARON A hreoim
DBumimalion Ae Lo Lah%&u&dxﬁam dLCmeM: 200,
b=2by4+bo avee b,,zm{%J %)(65,6)&0}
8 s etk Sakamee ombie Y nodiy = 235
L ot de do. powtie wnlie s s apuds = = 5,50m
ho - houdiun de o tnie de oG = AS o
by=5%tm _5 b=430um.

Posiliow de L' ave meube »

- BN ooom I 0e3t L dh 2699 < he denc UAN
A -
f=550m (d=50mm) 220U foabe doms lo ol .

Sy = %: 24,98 Ky /m¢ < Sy —» A’=0.

A= = lyl5on®  on odstUs 3T = 1469 on .
5. € |
Voification dvs coblaintes -
A=hy@emt 5 w= 108 _ gLy €= 0,3008 6o = 268376 L G,

e =
K= 254 Sy = 195,81 < 6y

Vérification de Yo fasnating :

Ca:t -1 0)02'54 6;-_' 524@: k?/cq,t

> wax (6,62) > &o  verfuk .

=
K = @5-40‘)' m= 416 §2= 2440 -

A7y mox [AU W(A” A;)J

Ao: L\)Li.s et - A4: 4{'1% = SJ‘SLﬁCMLL
Ay= 0680k So _ 4050wt

S



2105,
ﬂ%" Leatln &h-&g’&:
i~ destows sowk potisfaites :

_Re>£—_ > he=600m > ?ﬁ:—.'ﬁ?ﬁ_,%m vihifie .

9»\:> t, .‘_{L — e > 42,2&:«_, veidide -

_AK us\a& = AL eoms s vw%u

Donc dm‘&k@m&&wudc?wu wvvu..\&u.hm de Lo, ??ull

% Phduais: e= 09454 —
_ -0, ’_5 Ks LS8/
lVL‘ — 1705_)45 Kﬁ"‘ _-ij- -OJ 54 l] 6) —:_-GJ'G /(,,‘ <8,

M;,:_S‘HG_,‘H'KTu — p=0)04353 _*{E-; 094104 S €¢=6&J96K3k~£<6'1'

K= 40,6 o R
A=73,65m" wn pramc TTAN4ATIZ = 424 one
o Anmoliones Sowmvnoles :
On utilise du codnts NS , Amwn alor o Sk idan
Tz T Ty v Tp=358 & S < B,
bo=200m | 1’:-.?/%4\ =48, 4250 Tp = (h, - ___._)c,,, PIRSHP R P A Y

Sv,
Tmax = 3924y Kﬁ*—? Ty = 645 %9 <Te=358 t S 6344 ‘%/m‘<6‘bv)

?b'—_‘ 20,3 Kﬁ/bru.‘z' = tb<tb VUL?L‘M ;

Calad. de L'shocomenk:
k= Avd Sat A= 20iom (Amoms Athin $8)
Trmax 5 TeE2Y (
Sat = §,60c = 24- 2400 = 4600 Kg/ued (OwAppuie au o o )
mde,bz_hrmnﬂ(
k = 2.6)'\2'0\‘&

_Esnoterenk odmissible : (RPAB4)
olm g+ K & wwin (R/4 5 1285 300m) = A3ASom On frrmed k= 13om
s b o k£ L R/ = 2390m ”‘”‘["“"“L k= 25w
Véri%iaﬁmaﬁ:sw:
foo. pectime, o anmalires de Boction infBizunes , aui diwenk Ui conduilen jusqu's
Lo 2k amoris balmat cu dels y ol - i suceplible 4 Gouiliore

-Q'LFFGJ: T+%)dmmdmhowu'\x: ASa > T+ t%




_Aou

T= 5924,3 Ky A, — 14)24.2800 = 44138 k?
M = _ 5446, 5% Ko +% - 5818,38K3

Condilimm de man. 1miaimemenk At \ooos -

Ow Aok voibinv que Td= T (Ta ; T =2¥,8 (Ya=455H4)
no~more duvoame =3 po wmdihm T (P=Ahmom) .
Aloi U= 935K /omd <ta=44,4\<%/m.,vm+u.
Bilon : L'efforl Tomchomk rte oo ol de onpwssion e 2 Vil da
bitrw imcliniz & 45°. Bun aue §h ¢ Sy, o Ak owon C7/_2~J_-C

C - aualomge du m.:hl'ovN\u.& Mwm .Q.'wkuusc dm“lmm.ahw‘

W\ : C= a—-—(d.“'i""-) J h“"’\ﬂ-‘d"‘-’udh CA‘\M)atm,l. : )\.=5|5¢::¥’:{"W\,
a..fa.r%(.u.kd.u. /‘\'bf{au=15m5 A =2cm.
C= 25-(3t+2)= A5d0m ;
=t C 7Cp feDoot
T2 T4+ 4T42 2744

a a Q
3TAYL STAL

Collwl de fo. mowkie PLA : 40,75

Caleul des chonges -
P P P P 1 P P79 P %
mper NN nsnur DNRN s wnnn AN n uness

L 2=8%m 2 0875 > I I ¥

q,= 258h4h Kgjmd 5 q = 2650, 40k /mL 5 P= 4¥38,29 % (efork Sromchamtde PT
Mo = 452!35_)4‘-}-'%\'1 b —ﬁ =492L|-’|J5 K? .

l:!mgg " M'l e 3994_)?6 KT’A; M“_z 1 M[*.s = OJ54 M" = 4_649?)9 Kﬂ M.
M’b = :;595')52: kt’um

_EWol Bamchombs ; T,A=T2-45556,57Kg ; TR=T2= 46043, 46 15,

Tet=TAo 4694323k 5 TF-TS

Myg= My, = 0F04Mo = 414042, 45 Kgm.

= 46470,31 g .



_405.
Fmoog%e_.h
® howees: M, ,=46490,9 Kgm > A=HT16 4+ 4TAL = 9 AF om*.
My.5=44490,9 Kﬂ-m —s A =L4T46 4+ ATA2 = I AT .
oAHua.s 2 My=399%,36 Kgm 5 A = 3T42=3,300m”.
My=33%4 Kgm 5 A =3TAL+2TH4= 6,4 0w’
M5 =7995,52 Kgm 5 A= 5T42 = 5,650’
Armodivis Somsveryoldes -
Trox = 4692%,23Kg — To = 6,21 KgJum* < Ty = 20,3 Kg /o
o ubilide dove dts cadas s ; ow choib A= ZiFAom (2 cadnusy 4 fnimgle $8)
L'eopacomenk k= Apy53 om

M\Wmdm%b& © Lm OpuL T = Al hom GMTMJM:L k= Ahom.
o om LWtz : k=350m JMTMM.d. k=23um .

Callew? de fo, yuouthe PL2Z: 25575
Caleud des d\m.qu
oV
I, 9, P |P P
p‘}ﬂ‘., Ll i b imrrgddll] 113
; 2.’?5/\‘:'_ 6,00 m :‘_3351‘“’: 690 m _i‘ Q{th 6,00 m l ,"I-Sru_*

9, = 1830,38Kg|wd ; Q= 195435 ¥y ; P=10663Kg (THTE de poub PT)
Etude de Qo pusubhe conlinue ;. Collald des mmoments .
On aphlique Lo withode As CRQUOT :
w= M¢ %v+ M (4- %) owee M¢ = ‘-1%6} 23 KeQ,
Me= Mé(4- K)+ My Ke M = dw 8w+ 003 KuQu

8,5
D= Ke + kw+Km+KS (KM=O)

Ke = Le v X .—.-El’ i ¢ = I‘-"
[ 2, R
Nowd. de M')UL _Q\;, =0

N’Ofl-lda v/ ,wlz x-‘l EW;, ow2c X,( O}S 41\5\1.& K54+KM 4,5 Kq

}~4 =4_ E_ELT_E:;'. W K$4-+KNL4 <")5 Ke
‘-‘hs k{_‘ : 1



Aob- .
_ E%:UJ%?.LL M Jo. Duowrtd. gam A o A L a_M\u-L ZM‘(A»E{\GA e oz de nive
J&:’-xaﬂ‘z ek mme Shawe de Mye.

X3

Vi V4 4 V74 V7

06 Auown K53+ Kmy > 45 Kws
Ya = 4- KarKms ponn Koy kmg <AS Kuy.

5 Kw5

MUYMX‘JZ M\-M 5

~9

ddd e ydvy

Mbc

']

=

[
2

P}
el

IS

MG9 = ﬁﬂim +‘l§)x-¢]’-“-_{-M¢_

M = Mmax = d_’”lﬁx)so = Io,_-_-,M "‘MW

M:u

Tt_ Ne—Mw+ 32
1 [ 2

J

9

: —sz MW-MC + qQ

+

L
2

2

_,TO_‘HE.O.U‘: Momenks Lt Lf?g‘bt& Jromchanls aux aalg"m oy

Appui |Me (Kgm) | Mw Mmax [Te (Kg) | Tw Tamax
A 0433 0 6435 [91F80 o} M+40
%, 145524,58 |50M4,48 |AS524 58 UMM95)3FS |bMs,Fy  [AMISFS
3 |504h, 49 [45524)58 v |57 [MI5AS | 4

L |45524,58 [508y49 4 HA195,35 |2546,7F %

5  |5044,49 |15524,53 v |4546,FF |M49535 W

6 [5524)48 504449 & 414495,3% |2546 77 Y

7 |504u,43 HMssuus| 4 |pMSF (IMI5AS| 4

3 0 64%35 | 64933 | © 34,80 |94% 80

Momenks o Jhowees -

M‘i-l-= M:l-b: _3&{\ 22 W

Mz_:_l,:: Mk_::MG.‘}_: 92)65_) 2)9 K?‘W

My, = Mg = _ 4385,29 K.
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Feroillage :
;e'bmwﬂu&:

My= 644)35&3»1 — 5 A =2T10 = A5h4 om”.

Mz:'\5524J55K1m — 5 A=7T4643T42= 42 om®
% O Showrée .
My.p= -385220K4m —» A =2T42= 2,26 m*.
Mon=9269,29Km _, A=5T42=5,65om
My, = -138520Km — A=3TA2=3280m".
NB: ow moliia que oulis s Nificalions Elmiant Justifits .
Anmating Jvomsvoualss o

Towax= M35)35Kg =5 Ty = F45 G um”

:>'Cb<fb Vﬁl.‘gdi 3
Sp = 8644 K&/W = Ty =(‘+15 — S-b ) S, = 18,63 kﬂ/fﬁm"

mmwwma“mdmu ow s A = Acodne 4 4 R pb T 24
Sac = 4600 Kg Jom™ o k= A3 ot Rl

O Mactmink admisitle -

Em bowree : k£ < ®em ., £ =30um

\wa\.MLﬁ-: kgm{&4)42¢Jﬁom}=44;5m - £ =15oum.




_Ao%- nE

Nuweaw ; 34,5m
Be pamchor counank Lo cellubes sk fme che pridolles o de ponbins
M.Cuqmw- diﬁah&mﬂu&rApcdimaaM%ﬁ‘;meq,z
_fwuthe P42 25535 Dowguans Ly = 360
—ASuPe Fo: 20x60  Qewgueus 2,- 5,350m.
{o. colimudl g Aadivto 10k avsunid mon b sodoge oo do dalle de 15 v
mslilinank amd Lo koble A2 Corpnsde
Primesne e coleud -
Lo e pprifebriquan sk toluder en 2 Adwasu , do A5 Adose conpiste &
Uaditn fo powu tomme Bmplomenk oppgei & 20 iR aumise. B bow
howds puepae LE & mmﬁnﬁcmc.&amﬁuetmﬁwﬂb_dch dalfe
qui dui Ment . Lo 27 phade consile & caltaden da foulhe oS b Gad, 2 P,
Pouthe P4 : 41™phase 25x60 |
Coleul do chovgr W R RREEY
_ fwiols oot 9 do. Hmalie :025.0,60. 2500 = S¥5 Ky jmd £-%360m

- b s o dafl (4304 3012 1 025). 600.045 = 334 Ky
_Mh,df.wbt de chamlier . 400 x 0,25 = 25 Kg /ml
q-= 1294 Kg|ml

Mo = ﬂt: A02 2L 9% ﬁﬂl-—-—y jls 0,0%¥24 _y €= 0,2692 il A:‘-:{',L}GOM."
.3 K= 30,4

(M =550m ;d=50m)
2phase: Colald de Qo bl conbinue
Low nunthe 94 15E tonlinue bur S oppuis ) el ok touwkiide e 4 Nadhs profobiqus

Caled deo cﬂm:bu:
—pds yhetwe : 2500.025.0,60 = 335 Ka Jrwdl
— pas de dofh : 2500(1&:51"‘_130,25).0,45: 894 Ky Jrl
_ Chayu :zsw(mggz,, p,y_s) 0,02 = 443,8 Kg )l
- Sunchorge 500.4,:.@&;»_‘"’; 025) = 4425, kg }wd

9= 2840,k Kg/ml -




404
CJ.Q.O-LQ .Cllb m-mnlé b5

9 ;

TEREERENRENNRNN RN RN,
1L 7,96 ' z %86 m 2 #96m ﬂL 96 m ’Sx
My=Ms=02Me = 445410 Kym, M, =M _0,65M, =18920,09 Kgm-

Ml: ML;-.:: O)SM o= 44'{26) 46 Kaf’w 3 M2'3—"= MB-H": D)?S Mo e 46694)2&0 K}’N& .
Ma,:: OJL& Mg: 3503)5? '%hl

Calenl des Q,ﬁ’gr‘t& Shamchonld :
T, 4= 299,21y TA=SMBMIG
T= 599,08k TE= SR8 Ky

Caleul dts anmmalioss -
Tn appuis: My= 445439 gm 5, A= 2TA4= 3,000t

= Twax= 0977,08 Ka. .

M2=MI29,46 Kgm 5 A= 274U+ TTA2 = &)W on
M5 =2903,57 h}‘m > A= ZTAL +2T4L = 5 )34 om-

T Soveds :
M4_1= 18310)05?(3\-; o— A= 3T46 +3T44 — 40,65 o™

Mz—bz- 46691#.120'47*“ e 5T46+ i = 9,14 cm®

Amhnu J:\.amWWa.Qu:
Tonax = 59%9,08K3 . Tp= 30K /om" L To =(ns- %\i)?b = 49,93 kg Jon*
‘Gopocemenk . ( $6 =M Kg/om*)

Ow chokt Ap=Atadse 4 A e pB= 040> _p £=32,950m
waﬁmb& :

Em oppil: k= A5 om ey o pind. £ =450m

En fvowed : E=350m __, ow pand  t=300m

’P(}Utre P2 . 20x60.
CO.QLUE dea CPl A : .. =
\
i 2 9
* Cﬂwbt uch).m:h«ﬁam L :
—TW\dA 1“01‘-'\‘-15(00:200;q5 - 2125 kﬂlﬁ"&' Tf 2 K 2Rt
=535fr\-\
— 4wids dalls : 2500.0,45.0,L0 = 15 g%/,mp_

—_ &&W : 1500.0,02.0,20 = 40 Kﬁ‘/m&, y Mo, = 4337, 44 )%h._
= q= MSOVZJM\O; = '
_ mnchorge s 500.4,2.0,20 = 420 Kp/md 4 ! Toy=4236,25 Ky




-4A0 -

AN

Bids de la dalle /m* = 1025 Kg/m’= q
P= g5 = q(t-a)ls e, =
21-; 2,4.’.Srm ) o = 4;3’\"‘\ = P:ST):}GEGK:J, e >

— P -&2.—- _—z -— .
Mol —2 ‘Q-_a:)([_._ .5) —495’)46%)\\.
g RN

oq = o = 2683,38 Ks.

Dow fes effls bestotique -
MO:.' Mo“-[- Muz = 6?‘08)54 V%m

To= Toy+Toy = 3924,63 K.

?z.vo.iﬁogau
Apfui : M=0L Mo = 2683,43 gm —s A=2,030w" ow fwind 3T10= 2,350m".

Cmmmw

Aoz 4;5500'&" — A4=412A‘° :SJ 52’0h\.‘-
= A A, vDudisi .

A, 2 0690 8b = 405w
Sen

Avmatings Sawwowalss :

-TMXT—TO"‘ 0'5%1" = 1+'-i’+5J65K3

On chowik 4 cadne L 4D $ B = Ap= 2040w
So/= 4314 Kfm* < bl = To =35086 = 20,3k /om” .

Tom M9 B0 %0mt < T .
o@’a@ab;:bnt k=34 b om  (Sak=14600kg/on )
_Esbaconent admintble ;

Appui : E= B350 5 on pund L= A30m

Thowee : E= TH50m _p on fatkd k=250m. b
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CALCUL DES POTEAUX_

Les mpteaux Suppntimk h/kanoﬁmmm w2 pechion COMMEZ 25x25 m®
2k ume Roukoun Ao 25 m ewbe plonchin s miveaux 31,5 m ek 36,2m .

_WMM: 0,25%x 0,25 » 475 x 2500 = 419,69%.
_clm.au%n\m’aw Dy podhss
Powle PT : P=TT, -f‘}’-__ _44649,42,%

Bl PL2 : P= 45344,49 Ky

N’'= 24550)6% .
&efxﬁtmﬁero,cqﬂmﬂc’m Conprtasion Fmle pous Q‘Lﬂ‘l«\t N .
Colend an Lomberment :
-Qc - 08L 09335 _ 95 any doc G Pambeneak miek fous

s 012«5 & oimene .
A=A N w2442 <o due dtiguesmemt on o fuas bessia
AS E\, :’ S , w ) = -
B/= 625 ot d!onmalines | e oelin el fauk mosaiin .

O Ated, dows do quantll dlados mimimole privue qon RPASL donk

hwmmﬁcwbwd%&%wﬁémi.
Al _ w &' = 038. sas —5omd = A=Somd onchodlt 2TA2+2T44= 5,340

Min — miy

qupmmahwmh&m
sy =N _ 259006 _ 29,43 Kg)om* £ Cb! _p vDfild .

B 4+ mA" £25,45.53)Y
A rwvolings Sanwronoles -

a&a,qumhkf A ovmaling Samwowolss sninimale, dane non RPASA L=
AL = 0,003.5.8, S - ' eshotrmenkc e Uy cownr uur.mfis d' anvwealio

B, = L5om Sromenolts © S L ALY = Au,ucm. ™ Mnd, S= fLor
AL =0)003.44.25 = 4,05 e olexe ™ charra, am cadne G b - Ap=Aow®.
On dishete. Ftadnte $8 hon mide . , S
4 codn g6

7,-%1'4' I
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CALCUL DES FONDATIONS

A~ Inhodusction
L'MW&MWMWMMW)%
Mmummmauwwmm

14 Conactormbioue du pol de fonclation
Aprts Lxominabioy du napt de L' dhode du pol , Sea nebullnls quion paut
o bree ponk Doy Muivomly
_ Le M\dﬂﬂacmn'd:(_'u:amdzfﬁm &Fm{?méaum‘aw%z

des angdils beige- wal ek s Limony omgiliux sobleux Nwgeotiss.
_mMMc»'Wd‘meAMMWRh
At deASWM o s -

_ Aucum mitaw HNoewe mio. 4% ALpRAE
e doud U e ke wand Ao & hypothite que b sl sk homogsne
jusqu' & Ja profenclan de A5 m awee Los WWW

C=Abar MY=44" Y= ABE/m s = 3,2 bara.

1.2 Chao\xdu\'ﬂ?cw
vuwmmxmgu&chm?%wbmnw zéw-ﬂ“dﬂ)‘ﬁu
voicals ek hoigoviolis & da bose e da Mhackrs pnt impalia, o
aopmwhmwmw




— AAS

2. Dimonsionmomt du nodier -
hwaw(m)mmm?&m&c&wmw
WW.%WmM&AM&WW
b sofas du nadin ek dowe + S =(3545+2.4) (4965 42.4) 330 m,
g«mmw
On dikomine L' haiseur &L@MWM&MM&A&MxWMWa@
a _ Cowdlition Pvfoidiave :
A‘&MMMW&NMMM-WJ.WC&MMW:

h> :% o A Roubeun adide
Q_ bwa(mmdj.hwe’r. MMMW:E.:%SOW
b5 350 = 5 0om = hb=Rhtd=85+5=900mm

b Cmduhmd.c.mw:mmm): CCBAGS ((Ark 29-54)
AS N & 8y ave poo piinithedu toniu caaillé (diffunim 245°)

Pe- At
bA _ En 26ae eownomie. pe =@D+9~t).2’ +@m+ﬂ\h+99,5+£t>:4{2,\_:‘_235)5

= . o
N = 35)%5 b/mg, = 4,9- 85,%9-403 é 5‘)5 @]EI }‘;{2&

995+ k¢

& Yo bk : A +59,895 R _5423,9=0 — ht=H9/50m.
b2 En 20ne de indion dey celudes

N ~ 2.83,89 = 467,38 £ /ml

; = 4. 416%38.10° £ 5,8
e :@54—1\-.) 1+ (2130 + LL&) = hhe 4 250 (4dk + 250) Qe

0t 4 62,5Re_ A0BAED 0 —» Ke=TH5om.
Remangue = Tour D df oAb pections o impoiliontis daced , o a
cPonit e Raudeun Atale -.f-i:-_‘lOOcmL. &
3-%.&%’&&7101&%:

MWM' |

Prids di nadien ; #30x4x 45 = 41825 €. @@@
a/ Aercas de chamamzml‘. . bt fes cellules gonk 1\ﬂdmu_
E08s




~ALH

G-=5634¢t _ CWW
G.:"OSg-?J{Z - Mm.ﬂ“

N = G+42Q 4+ Pod = 5634 + 4,2.10592 + 1825 — 204694 £
ha prussion ole conback dun B pol sk %a& A -

S5 = Ng =.¥.’%&= W62t /mt & T - verifici .

N = 5634 + 4,2.5296 + 4825 = 13844, ¢

M = 52/9694/2 = 5?’196‘)9 €Em

Co= M = i1y 2w <€1=%= 6,419 m
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