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Vimek = 196,09 om.

l-. 144,21 - tw

Iq: 4;30L1-1086M‘f

1t e

6300 10 PPVLE

p=043.
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Vs, me €, = 93, 97cm  , Vaymet = 196,09 em
N'Cables | E4 o Lot & A [ Eitesds
4 86 10‘9‘: o‘q%") ’}'0!09 '68.@44
2 b2 8° 90 0489 -94,09% -¢3%,054%
3 34 7° &0 0.999 -122,09 -424 706
1 18 2'6% 0.99 8¢ - 159,09 -1373%,039
T s i 23,4640 2 K wsdi = - 41,31
£ -6 LY tw:
h/ Seed'on Ow emerqe e Calble 6.
Vs, met = 33, 60Cm- d- 63,449 cH
Vi,med = 136,40 e Te met = 9,4462 107 cw®
N® calles | &4 ol4 Cos Ai Zi Eitosdi
6 130 24”23 0, 9119 + 43,62 + 48, 8960
5 104 20°92 0, 4340 - 3,38 -6%,6029
2 18 1024 0, 999% -198,3% | -148,3%29
2 42 1463 0, 9996 -164,38 -164,314
3 8,349 0 1 -168,02q4 | -168,044
1 8, 399 o) -16Bo02g | - 168049
Jtosai = 7,849 2 Kicosd) = - 63,44
L=- 119,89 cm .
1/ §ectom o trmerge le Cable N'6 Sans [¢ cable 6.
N° Caolws tx ol Losal Zi Zi cosels
S 104 L0°92 0,93 4o -32,42 - 63 640
4 18 1° 04 0.999% -198.4% -198,3%82
3 12 1* 630 0996 -1764,43 -763,372
2 83549 0 -168,0%5 | -768,0%4
1 8599 0 1 -768,039 | -168,024
deosdi = 4,929 3 XA, = -325,9uu

£_= _74?,26 cm:

4/ Sechon ,avant emerqeantt du  Cable &

Vo met =

23,3Lem.

o’z

68,80cm -

Vi,met = 736, 28em Tg - 9,373 107 em !
N°Calles - ts L Cog ol i % 2 tosds
5 o4 Liory ‘0, 6449 X3l * 219139
4 bd B0% 0,98%) - ML AR -140,90b
2 L4 b ¥ 069> - 452,19 - 431 5
3 L0 309 v.998% - 196,14 - 196,009
1 Ak 1*39 06997 bk 1 | -0d 31
Lewid; = A f00L

3 Ficosd; - Y LTR
8 = —409|%q L
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FUSEAUX LIMITES
Definitions :
Le fureou brunite ut s howe Lireted Iar plews ,towrbu Jara plguu dans
welle jolht e Erousu M, it ole Jreason am?k.-ws Fowr o us ud

AlLhound Gn el ww/bn med .

Bemier. Fuseau Limite
Clt e 7&.,:“» U e Suduid ik e Fonkie S donce cli , fite
valout fu,d’ugm?.“,au#»ma‘ijqulmm

ot exkime S U ou “,Cn ol u.
s vaduies bt Vo o ety S Ad Tae eomfoaw'fe [Lrttu Putd

ol tatkte wa vadin
élj- C - ——,‘)ﬁ J‘ el = - CI.. m aael MH: Mf"f AM
an = Mg
AM: Ma
Ce PV ; e'= fW.
Trac 4-',d.u. 'ﬁmrn:'l r i gtam Linite :
SECTION 0 - -—1;,'——
Mm  (tm) 0 692,09 843,02
by (e m) 9 L8940 3%, 190
= 2 Pwsalt) 39,320 698 14 6050
Mo 0 /039 1,39
MM 0 190 1014
C 0. 404 o, 4019 H 0,40%4
- cl - 0, 6?0 - 0: 9?‘} - 0( 4’}74
€ (o) o - 144,11 - 769, 960
() (M\ 0,404 -109,29 -174,46
tr (™) - 0,630 - Lo 6o - 156,840

Deuxieme. Fuseau. Limite .
tut le futean 0’ L'vwbiheur ,dn-?ul,d.ﬁé se #au»t le bl AQusvald Fruk

u/&/ﬁ;‘fwﬂ Mate 'I-K{M-M/Wt?m/ﬂ va ,fu... jwu/wluﬁtofu

SIS pafremi ot wl GQuedal fu o ol Hoige
&/’wm ,&uuf:ﬁx M"“ 7_41 J«,coorawww quj-uuq yAR-"7 1 VE

N Vs B o we Vi N

ol vaduars ot L'txaudeiatd £, olthuinti oum ,ouinit ol thadus
,u:,—f-o-» nond /-M.m&ﬁ.m Jole Jrn.u.r Au 2 /oa,, Cpdle ,1,7m v bt
,awum-fu. fa)t. (la aaux },M S Fua c,a?(.w, aw
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SECTION 0 - i
B (uw) L0680,8 13 00 ALGYY, Lo
N (b 949,510 608,440 b24

c 0,404 0404 0, 4094
-+ -0, 60 - 0,9% -0,4394
Mm (tm) 0 632,04 D43, 02
Mm (b 0 944,90 1249, 10
TB/AN e\ | 6440 3,49 3,492
) %6900 103, 04 4870
g - 20,0 - 209,90 - A3¢,0
Calwu! de fo lovwquewr Lotal oles Cables: >I<
! !
b4
X = o
. x __l, ld >
. lalewd ,ole Le U « ld +Le
le ‘fro-»r.m- Cou.rH_uf =ax? = 2axdx
Zc fds l// Jd.a /1*(241 olx 5 24M=5Rt'
ol =7 chtdt
=/J’/’+5L‘-. cht.dt :/Eﬁt_‘* 5 ekt =.__(4+¢1.ze) e
Lo la 2

y PR e e MRy 2 SRR ST /CLZt‘d,l: .t & el PR
2 Mf(w ) ot = L (¢4 ) » L o (61 2 5kae)

j:.‘n—'a./l.n-,:.u.t ! ex 7:4“.&'()« yols e ,aum'l—ut %

?.c = 41[1:1. (ld.'n .pJ'I 1(2.:2'1)’) + 202,} 1 f-(Zdu)"
a

SECTION ® ® ® ® ® ®
a .| b A %9 Lk 104 st 1142
X (Lm) | 994 896 bbl g 688 698
Ld (um) | 1099 | 344 999 2 A1 Y
1o (Lm) a9 X x4 Y 390 AN bgo
Le- (o) Abdgb | 260f 2650 | Abbg A3y Xox
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-ViIl- PERTES ETCHUTES
DE TENSION

PERTES INSTANTANEES.

Frottement:
lors ot Ja ride tu tondion Ml ,e:.&(z it Hlagu tontrs Lo Glitis e Lufenare
ot Sa Aasur  olai U4 Foutd lowr bl duy e Haw' (G, cabl Tond
04 MU Lo Ut sun'fe). JE cu dulfe uw/-'/aﬁz,m tnl suhe Lo Cakt
ot S Goswe o fdiut Lo Feudion  Sana L ycates @ Fach? ol Ine
Y- e  Towte 7&)“4 u  towfaid Lnfri /MM&*MN et /7@9’” olonnt Lo

/
Awt o ofroliembut | @' tus larhon Au A'viode pa W onere meat-
54 s e Tl 3

we ol = 25 il A W)
2 3

Int Plu f{fs&n'»o,d,au(jd/f;.é-a ,a'}'z,u/vu',gu
Aa e Jlour be ./l/ bt thtree dur fa Gant

U loubrowste lacialt P ot un outrounte

Z
o frolement t. g/ Ja s tof 2o b foru L5
ol Farhpe  lowm 20 FLus g M'&J,'M/W’u' F:a- Fo.

Po: foru Lo Hash'n o Liomwuwoge ; /--,w?ﬂoa.frat capl 74?11.1
Par ,conte g Jutd ot s amx oluiah nd Jauk bt o 4o nia PV
/ifup-f.ow /d.u/(.o"{,cu ?ufe/&u £ - (f P = ’; s e‘(?‘dtwl) 3 l: ‘dﬁroj.wé

74u..,£¢.7m,t lid Jutu Jan prole ety SPd  downts (A Jahl

AT =[x+ PY)| ot rackan ; 1o lmgtobak g asle
7o otfo frot Yo o] o Pt tu s e

Reoewl plancrage
Lors ot Erpmsfout’ o Ligfort e Lok on ol Vir'n ' L iou W povduit

un bgu Whure Weul ol Cadle vihy i beFon . L plau muk 4 du
alws _pt /73“’ Tae it oA olimpbuts Luht

Ll o € v o e g
A jlatte b Ao GOt la fosq uat X U ta Yow o "wi flasv e ol & Cype
U PUSE HUC oo Nhsl Ja retat i puvaute : e x
60‘#745 Ttun  oud Lewm ekt Ava Mo _?s_E;..fAU'(K) dx.
9

W\-ﬁur.\' :
X gq_-Eﬂ fu Lnwnre X =/ 2.2-&.

O’o(j-"%.fq’ : ATy
B0y = 0, -Usg = L0s(Fat ¢ ¥t ’Z‘_ > A@:;gfx[

Ra ccoureigsa ment instantans du beton.
Le fact ou ™ fas temas Lu Mime frudyd L lu pcatples o vt Mem< Fowhe
Provoqus Wue Puts o Lo . Le raceourassemint pLaatnntant olu [elrn

Auﬁaw PN U @ Wkt o fa Tlads P oun U ffe RURA AN M aTrld

L e Wte e peubit e Ja A ME phmadurt Ao agu tn A ccoureisie Mt

o ™ gu cumt cua Z-1 fuw’u'/mmAW Atwoluss, daw U, Gu

ol W MR Yot quid , ol hmand Ll Chacune @ Un Abewuresgemwl

L M Jute ol Twdim Tobals ,a Prwr valwr:

INA =%.E4-A[(n-1)+(u-2)+ '--fz+4] .13(-..-1).4-54-,4-

vw'ta'n  Ef
L2

Eal lnr
AUE =_:17.(n-7)-£—; 'V“J
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A:,m‘rc totau v /a;ma‘fufu . :
Ui, = ,tontlauite oo btblt ,du bettw jau Wivtou ,ou bt oe 9 0un'te
coUd oA waTwild ol Prliowbowitu o ama fa Jewh' m , towg oliaee”

Aned Tt _,Lu/m.-frm ol _,b'l?;u Aures ,CO'HR/a-a’J o 7-:“-&50%1"41'&4‘4
Ey : moowls ,ou olformation Lowg fuol uatle W faufa il o be
(& = 779 Vo) N)P‘}j&.

PERTES DIFFEREES
Fluose ou Beton:
le befow Az ,;ufmam e Tl s Lodutiom o wns , lombani te  lona foute
“u Jumanuste Eu LakSemu /ow,&ka.,,,a A olim s bW ol LTI Vo el
ew fruchon ol fLu tu raut™ ol ¢ lract
[4 74.«}4 ¢ 4t _oloné —F
Jawvu 7, ;oo te 74.\51 Jolu Lt Avy - I-U},v?“
s Lo Juhre hwolin Du w vidu 1
soln bt ol Groantt’ ol Acir o 2
f«mﬁuwm , i Trbds M auk e ol (m...?w Joburt, ?, (m/&-x /(»/’lmaou ot

Retract ,du beton
le Lehuw |, & /aur&‘.rmf,w U Meoure Siewmunl e i e foct 7~v

@M’erﬁrmh@u/m'w-?w .l Mefioaut st ,:;w,»,x«.r/ e “
7—.\‘, JM@.,?MMA‘-'OH. , Jolne 7-4.-. bt ol hunk e o L2t ol b

AV,': ér. Ed {r.' -/J{
de rekact.

>
raqm
7

Relaxabon Lolee atvers.
la Mlaraton ows auihd Wt wue Jude b Tudi 00 ol L'ascer oot
Sl fowpd o' Lo Jlova faute . Ew mede Wandfate B w Feur ol lowtrou tia

Tfol fanfed o) assaunt ou T5% la ,Lontrow te o e purs 23
ATy - K.rel [T :
6 = K rt/(T} =, 0-1’,1‘) 7]

lfﬂuw N Ay wﬁ'l-u.' /¢ /.rou.de' DYywidAk.

,eadleg TT79 @, TB.R

9,6Pr000 (B - 0,55 )- Up, ()
AT;- max f ( 9-9 ) E
4 55N\ (IRx) _ o541\ T
4 (.?teu" 400 ( n.’ ‘ﬁ) Pw“)
A o Loty Medund . whlbidta Lo formuls dw vaunk , valable ou
Jolids' o tumwe Tro Rennd . L
. AU‘L(“) = Av(x)_(__;n) ¥
PRINCIPE DE CALCUL 100.
Y. 0.19.

It jcatend Jo foit ol'afpid L ol Joditiond fw-l-m.u
P Groubar o 72 At 69
Foascwle 6%13 bis ot bunetui Oggcid {
Adoutit o Jo , Lowhoauws i dwitrale I plolub la Puutre Vs fann b iy,
. Frol emeut AT -/ (%) TCp.): fonfrmui it 1wstial:
Le et oL/artape BT - f (Ops).
. Raceouressse meut 1w futane’ o berna 40 o 74;(77;)

La ,do‘lb"fm"fvl W w v fouufand Ser :
M V_fz.gvﬁ_dﬂ}-dﬁé—d@.
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<l @ fonh ol Ul ombrounite Tp, i ouchuct ,Auds' s lutu o s :
. .}"4...4_?‘; ol be e Agy . 1& ((‘rf;) }““‘
j\)b/fa.c.h'(:,ow peFrn T Ag',i = Ctowa fAnfe
AQ = 7[‘ fVPl').

U/h:' U}_',- AU?— AV'(— AV'L,‘ .

; Antow ol Ab'is
Lﬁ,aaufraw-‘ﬂ 74’&4,& :

APPLICATION
. Pertes 1nstantanees

Vo= min(087. % ., 0.0079) =y Vo = 14400 g [m,;',
. JFrottement :

80, = (S +¥4).0, sovse A= 0,19

O Whlifera ha formube <Fuvaut < Y. go02 m"
7m by abud o Futta 7«»%@&4!\7&«.& : T
Am’-—-—(d°+ii¢) T
1o0d J
o Secbiom : Entre VAboul - ¢t le Milbiew.

CABLE 1 3 2 4 5 6
we 14 6 1% Lo Wy | Wn
Ly (w) X590 | 6304 Yo T xR4y | 141994 | 8,83G4

063 (kalemt) | 14%3,90 | 100,60 | 436330 | 2468,60 | 4933 ,%0 | 4410 bo

BV (Va1 13 49 19 143,990
54 1399.990
. Seetion: Appui . fwerqence da Cableé.

CABLE 1 3 2 4 5
o 14 16 19 L [
le (m) §,09 4,10 9,1} g,u 4,42
A07 (Wlw)| 41409 | 401960 1AL 19,9 | 2L 8420
&g, v 10X X0 L4220
EE:[ Il 4 {?6
. Sechon : Appui . Emergence cu Cableq

CABLE 1 3 2 4
o’ AL Ab 1% Ao
e (m) 4Ro 4,993 4,914 4, 934)

Ags i) 806,44 [ 440,00 994,60 | 41042,90
AT Y40, 4420 .

. Reecw/ .ol'onerage:

Exem

,oll/wtu.l-‘

Seeton ,ob' adme t ot )

4% = 7733.9

Za: 2, 10.10¢

e

£y feny

;: 0.”.}"1;

TAEL IR .

L

x= 16,809y — 40 = 224410 sz/u,z.
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S E.CUT M NYD
[ cables [ % (m) Prp b 4 170 m 4 m el

1 A4 Q42 1940,94 13 46,96 | o 0
3 14,283 W 4§14y 133, 80 Tt B3 0
2 13 X4) 1,44 139y, 5% }40.9b 0
& 13,548 LMY 40 41448, MY G & 0
5 44, 413 261953 q1%.9% 0
6 9,619 ; 2046 4% 0

ATy 208,24 1634,1Y A089,69 0

o Raccourcissement instaint ana’ o beton :
Apdon’ ru w4 , onmast Lceore La valwr ol fu LCowiainte V:; ol et
noes ULuond s valuss fof'?luu't"da'ﬂ Four A0 . Jedle valbws Ut Lptrmid a’
Al = Joo 117/5-’!11.

Partes ,oﬂo‘/{&rc;.s
. Fluos s o betfon .
Pu jcaladera Ju Pacouressemenl Mbaty ok fluage L4 Jlomme s oufor-
—maéw'pu.o&wﬁ'-]u ew forelion ot S conkonite Tp, o befor joum Mviou. ou

Llamature vieresstd  £p o B 40 = &y Ea-

Er aqy - 2.7, - L
O talboutera Jua Pt oliae ,a».’-/aw.a;.z ol heFtn 1]
o T ol x‘,_wwfrm&w. ol r

0.3.042.0u = 1706 /47/u71.
La= 2/.10% /c.u,z.

Ac_r{ = 77%¢ Iﬁ Jemr?

Ui = 0-?- 0-6 =
%' = 2t.000 Y7, = 42.10% /. /a.1"
Vo5 e f‘u-nz')qw :

. Retract ol betom .
It rekcosd olfiud Jurtnut ¢ o0 A bisss s ta” qustpomm 14 , W Am ol
bettn |, oA pol'w ol Ak Jeu | ol /a;tm%dum L0 ' ande
u}'w/wm/.& o 4 %(ds , o~ jolrtent éjé_- 0.96.00" %
La Pkt olt TludP ot But Fhttno ~ Lk ol lehraié

AvF = o1, ¢ “ [en?

. ﬂthm’l'm ,ofb‘,&a'ds.

: g -o T
9], (G, -*5%)

,whe formuls 'Y abl: cadnls
* Pt iENE o516

- T
Aw® T‘& %0-%9-

Enu.w'\-u ol ,uml Y K= 43R .m

qP_‘ = T, - Lﬂ"r - A.U‘lé- ﬁ@ru = 11&'0:\" %K\L& 10"‘1 ; n1-= 4%000“1‘“\115 _%q > 0.1‘1-\":0,3
»3
= n | 2 = AT = 1 )
Ehiie ﬁ 4%, 2t MU
SEcTto».Lst!“\ X = AXY ¥z 8.0 ¥ = 4390
NCp \va i) 468,30 q06, 730 1430,
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/ -1X% VERIFICATION DES CONTRAINTES
NORMALES

DIFFERENTES PHASES
On yord frora dowtu fu , ton Hau: ¢ w Ul  affmaies jom, ours
colu Fhatu gltntwtron olvile e L1 glUtbud ¢

PHASE 1

Lowloqe ot fa prwbre . Apris olurccseement Cound ol bt | W Wt tu

leukiv s Peuans” Juwl ou adley (4,52, 1) & 907 Fpur ente

g i SuraFows ot U ou A HaL | ta s hiows S ond exead o {6l .
4, tow tramctis & u S2 olintdo Pl Qi w'viom ol fa Fm bt fehny Nefs Faule

= ol Tops ol Aa ?M
3 ;:l@wlfm'fl ote A2 T Seudl i shmaturts Louduss @' §09,.

-~

PHASE 2

Mise e teudow ol Jrws b, bl Mewa',wzum Ao Faht ut adors 7:/!."&
o Etn donis et a' Futor b dre Fovds Frvpet. (¢ttepe Victd miol'aine) .
, Executrn oU Aa ,olalts o ola G fee fTidd L Lowlsy Cu pltace
W towtrans tu ,?‘w',a.mrmxmr,w., towurd ol , Ll Hase aun
WerBus ol fa JeutrIn ou A4 FHwhe Seuls.
- Friolh prfet olu WA ok’ tu Pl
- LA Tom ow frawi te redvolusllt ou la 74 Sl ok Calh.

PHASE 3

ha oltlis faskcpe paruement o' La rachanc U LLndemble  apre oun'r  Afteit
U ourtsuemen? milraire .
La Jehow Namsfaud e at alors la Jthion lowyiete ( ruhe + Pata).
Tule pn fditn ol fa 24 Seul ou , atbta, LN:ZMM& A 1% (49.:6).
Leg towhaw tu a melr Llu Sl . 7' whvehu e
o bt Pt rad Ka redidus bl oty 0l Juald X ah maFrrid -
,Af,,q‘ /wNomml'h'ru ol Tttt L 7—“1‘(4

PHASE 4

Mise enpau ol fa dupmnshuntunt (brotionrs , qorous- torps , loruich “)
A contraui a8 tomdiot il gmt Uity tudus'Hy Phe:
- b Fola ot fa frpudbrusturt Maenand 2t b
. G Tt Com Wau Ha Al dus ity olis ol Jed'Ld ol ‘oA W atusie
Ma/-M Llowdomm af v ol jmta/a.wa.

PHASE 5
Phase ot bus'feartion s Jowe, [ u applquira by e P
phwaptiitie A'MWMW#H,&{AMM/.M Wl ot Fiuhes
7""“’"’”‘“"" /ﬁu'ﬂh/o(.wfd. u,u..pt.u- &Lfmuaaau ¢.7‘,a.,w,g.a
Vioofr eatron ,d-w.ciu.j,u W b'tacr .




DETERMINATION DE LA CONTRAINTE

INITIALE

la Mule tu TLewdion jow ol fft rewts , vabta , omn JouaLt ot A S tow

Miol'an et Mdumee dur b { adlsonm u,sf»u

78

CABLES 1 3 2 4 5 6
waoi'(«g\m ™A8 | Ax.b) X130 X4 3,14 . 8,88
Mu e m At 1% 20 140} L)

MW‘D&E»-M\NLWMG ﬁl ﬁ){ L I}l’ % A B'qo }‘ A4 G‘ 80
W”“*L\mﬂ{f’*“ 102,48,12 | Aon89,1% {20089,11 | 1028941 | o8 | 1008912
Ftwl,d:'m;ﬁa ba o 0 ) 0 o o
rouum-rb;;}t;“{ﬁ\m\ 3o 300 Zo0 Foo Foo Zoo
J(M" hCx k\h\LM\ 11X b 411%b AYb b 41Yb AnXb
Rtk (A6 \b\\uﬂ' Lo4, bo Lot bo 101, b0 o460 o7 ko | 204,60 |
Froliumint L\Gﬂ\a\hﬂ 4193 4o 0ok | 1367y | 4dbhibo | 4 Do | 44104
Wtava on (0G0) | 300,630 | Fowdd | Foehy | ooy | oo, m3 | Fobid
Coatanne v Rl |4y 40% 0] [4360,69 | 6089 | DXSXR [13806,59 | 13693, 84

Ow prtuola tomms low M 14 TP ale oU ,ladwd la  low Freu' te
MOV Lt oU/{J‘)""’,Hﬂl—l ol ,ladia
(N otre ?M.wu ?Joa.:-u Tom = 1399%¢, 40 k?/aqz

. PHASE 1
Brout La Tt L _Lewd'on ta towframd bt L hals
o adte tat ot o - 1}751,401{7/“,2
- pA o WOui Pt olel  adiud /auJ;LoJ-U- ' Lt

Al Fforu ,ou Jub cow s Fe L Y laolas joUA o Wopusi Pl

£S5 . _J1282%08 ( 1. 11i.db. 1o :,-1) = - 91,70/ [enl.
#192,20 L]
FI. 124,40 la] s
, COw Iraus Fua obust ,Qm HTOU oot ol S8 Foubd o Gos 44, 60T
F$ « 772 Ky/cmt
. P i - 84,30 ue/mz
Low frouw i sfpub'vid AMguliaud o0 L'Y{L ob f Jot con braudte -
FS§ « _44 To + -?'0 12 = 49'02/ /M'Z
FI: 22y90 . 842 = 749,20 g [em?.

Evaluation ol fa  lowhaute ol ou T Uour o sitmad ol Lrow: AT~

KT

" B
Th) = 137 g | em™ — Gij = DinSokglont.

s i

A M\bo

Kok - hgp o2
L

"“"g‘“““ doma da 15 fiws’

A s frca bt ot Low fracins 4

Jr 73992, 40x9,8= 932912% 08
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Pertes tnstantanees, Pertes Dt‘ﬁ#rmr-
Afy -~ 7395.75 u;im’ Ao‘,u = 1136 Iﬁ/ml
Aﬂ‘g = 0

Aore = %6
ACree = 333,50 k,a]ml Afp =_ 306,93
25807 « 7?;509’!‘;/1«1 SA0A = 7684,'9/1?/(»,1_
L toutrauw tt ou Servwee @ T= 1028972

gyt
Jlontram ¢ L hals

: Pox U+ J 86, + 240d = 43,:,\06,}0!43/@,2.
O ah e Al Fufd G 1/ J A6L. 71'w,{4 It Sund ol ol -
_towhrauite bl (Jpg s Ty - L'TAFL = 13194, 9L Kq [eml,

Foru Lot It Con frawu te 3 RB= (crne ;g,g)xq= 1717180,99/(3.

CONTRAINTES (voltm)
ELEMENTMREY E oL TvEd
FFELTWY
R iRAs 1Yt Qorit At Lodle Mp \'\44«_\
£l -49,440 X0\ 20, %A
£.5 14,00 - 4 AYv 9o
- PHASE 2
La 7arlwubﬂ it ou eapp Jwﬁt fﬂ?ﬂ-f! M’}Ma,qu.t’n‘um mers a 09,
L, awvile AU’R_{‘j"Jov{) 710/47/ Plrf#/o&ﬁuu.
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fore ot Jort ton Waui 14 fpo fCubls  T29LIB,26 K
N_;'-’-'J = 3.999). 1292 18,26 = 9F/6 382,60 L

V3¢) = 0.05 x 129218,26 = Cuébo, 9/0 K5.
Dewxiemme Serie dlapmatures; :
b ol feds - Juku g ban i ap
Aot = 1134 g (em? d6f= 1218% 40 Ko [m?
& A0re = 201 60 ACs = ’?’39’,"'
AFR = 906y d6re = 351 G 155 (em?®
SACa= 1BB 3G iyl ZA0y = 34onlo ’34/4.:'

L lowkowa te vua hake : 10289,12 ¢+ Jyo}ilo + /883,%% = 79780, 05 1 /emd.
Jlon uuts Aegrvowdle : /5580,00 -7 (1883,33) = 74942, % z, femt
Jore ot coulfmftro/w ;1% 9, 230 Ks .

Njc‘) » 3 Posa = 130ug:2

v, &) . J Ppnd = 412389 4TS

N} s MJCO' Mgf.!)a_ 916382 bo + 1?‘0‘#82:?‘8;‘267

fu ,aa'zd'u..-f.;/ W0 o lrftnowd ;
Y o= % 4 ) ouen, 91 4112389,4 G188, 4

Vr = Vipoubt)+ V(idallc)- Vy = 19129 ¢ 12410- 118 850,40 = - BY 319, #o "3:-
ok wd olu Womunt 4tn b ol A wou wlie Autrme [ Fouke + dgdre)
o' N L bt anlple NECT

5= 18x (93-6)14 Cixbx39,60 +2xblixil x $Hbo + LA0 x2xb), b0= 43 8BG/b/bY Mﬁ

2 A= 193,24 erm:
U.-833%96o - _2¢,%9 Lyt [Tl = 24,59 kg [ermd.
1849 Hid 7 k,‘/ “

ol fronni Faa - tasg wnsliss, Tou N3 = }gachﬁ.
){-s . 38y, 16 (4- Lm_%é) = - 10, 49 Ke [em?.

-

12492, 2 #1902 - Uq: b0 62 Ka/inf
FY . 23y :47 Jem® ¢ 17
'TC = 34 "7 [‘-"‘11-

12l = 2,79 1o und =
& S st.o":]w\" g el <%

PHASE 4
bramiins Jiu's ot 'armaturt :
,ww£-+¢ andwtlle : - 00 = 387,94 - i, 10= 12334, 4¥ k;/m'-
Foru ol /bu-cou.huw'f{ f“/w,a.- 125189, 4 K .
N,“']' = Joo06)o,42 k}.
V' = 6179,48k5.
Dewsetnme Jeu't ob'aimmatumts ;
JlouNowi H Mrowalt . 14952 20 - T/3 (/883,33) s /4324,30K5.
Jfarcu ol tou frauitt . I1403F3,4 Ke.
NS = Leotid, du ke
by €% = 103669.8F *s. y
/) i)
Ny = Ny + Ny’ = 361193,76 k9.
Vg = V"r--) s VLS 7739419,33 /%,

Vrs Vm - V4 = 46ML - 113929 33 = _¢3/3%, 83 Ka,



7 . -e3v3.3s
18.79%-14

4
/Co‘u.ffm'-fu/w 2anoliien

6 ;. 3en93¥3C /4 15.89.336
72942 ,20 1230,3
F.1 123,32 kg [emyt.

tu Frase ou Vv @ A& | towhou'tt ol tdasUewment adm:

;4 S (6"-.0,-_)(6» m,) = 606,34

a‘-.r

PHASE S

[Tl 718,490 ,4’,,”\,1
f = 24,630 l?/ww‘

= - 78,90 K,/r.ml. 1

Nu = 36119% 3¢ Ia .
) . - 1014 lﬁ Jenmt,

. Dewsiemnd Jtu't ot'anmatuny

loufoonsi & St st it
Soru ot Pricowtmus H Tan , Colts
Lyg/oy, 23 A’?‘

/01450 ,10 Icp.
? N

NEY 5
¥ cz)
V,’- =

Vp =

[El= 78,90 I(A']tmz.

%IZHE.
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- 0 - ?8,5»17/#-

: 1¥d24,30 - 1/3(1883,33) - 13595,;.;:./47/“‘,2.

Vin (B prope ) ¢ Vs (duan chacg
Vs = Résdn,

T Re6l | 3,5 kg femt.

18. 19324

F.8 = - /o

é FI « 2.2:7&, [em

-‘t = 4y, 60 l&; /c-mz

[emt
T o

159‘12",5_61’.'& ;

§= N;,-"J, Nt o 349333, 69 kg
5 = l/,i‘" + I/l,'“) =

/09 %09, 68 K-

> T 14,63 K} Jem?.

2— Vq = 46392 +35388,G - 1092968 -
l?.

Jowiequnt lu (o brwsFu 2 i Fu o Ny =19%3% 64
Tg- 5331 I e

Iz,: '}r Tﬂ 27/6‘"2 —
_'B_ 29.'6015;/““1 } IZ/< z
Seetion u emerge le Cable N2'G”
SECTION B e T (m)] Ve () [ Vs L) [ 42 of) | & Cim).
Poutre Seule T2 §108-907 | o) 9% | Yoty 40 | - 46
Poutre+Dall e 43002 4,59%4.107 [ o 9,40 FLrkx [ - 93
PHASE 1
fremiere Serme ,oU ,ladies: '
et 2 ma Fanto nds Tutu ol ffeu
T A6y = 360,942 kqlem® Abge - TuFe 14q]m
ATy = 138421 K9 [erm? ACre = 20hb6 | [tm?
AT = 33%9° ICq/emt A0 - 181,00

I A6 = L4B2,65 kqlem!
JtouNawite ol Jeuwd

Ltow fraun e Luvkal
o low Praw #¢ Mriduelle
Precow frwsi Fe fRe Cadl

LPwsa . §2336456 1y

N1=

S 40a= /77802 1&g/t

10289, 1] K5 [em*

10289 ,12 + 2482 6G + /558,02 = 19344, 392 15 [cny!
14 324 ,39L - 7% 547%,02) =

13810, 47 ’?/Crﬂrt
735344, 43 K.

Vi = ZPiwd = §8603,2% 5.
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/'Lﬂwt Fravehaut o' Y4.35m s Go . Tp= iqi‘f%%'i"-’? Gt ?-nn
Lne wa:. VP=L868),?0 1és

Vr = V/: -Vy = -249/9,372 !fj, ,
/e Momy L Aé‘&ﬁd]m 7—#- /\4.77-41.! S Cluhe ol ,7W'i'£ ol Aw
deetrm Aa' ' L g A tade M:f"’ : S5- 1334059 tryd.

Py s T= 783,83em -

ho = 718 -63 = 77,30 cm.

rz__,lﬂﬂlﬂﬁ'}l i IQ,HOIG7/bf\11.

T T30, 1830
/u,wuh'm’}u qu Aa low Jotante Uf". 11'55}363,"1_3!%.
F.5 : H_‘( 1 44, !.! ) = Ll.]‘q l%]m‘b ;
» 1t B T?.g }qlo'ﬁ ‘%lb‘l
L N u&') = 1503 (e [t
e Vv

Aok v AMabr o fowalrwekiow - T e Ik I‘c.»[cml-.

5 s b g % 5 T2

T = 3, bo g lumt
PHASE 2
s wpu o't ot arwmatunt .
Tt v ua Fandaneis Ak Py
"I ba; < tuby, g 1y [k dogu= 136
PO sahiue s it @ LoFo ous Afre = 2046
Jtowa ou ,ulu HAeage Afp- 20649
- tonfrawa e U dualle 2AGa = 1984,09 k,/ml
13810,49 - o4 x (198%99) = 13493,6% I [um?
Precovdrousi 4 o plaptt : 132233,59 s
NiL 2 Posd = qLT0 36, ivo 144
Uit 3 Porma = T3258,88 ky.

Vp = Vipoahe) s Whtte) - V@ < 186835 « 186:G- F3258,88=-944¢, 3}
T = -%379/s [trn -

 low M 44 WO MW Al 1w Suas” I f.a, /’#;{ N . GL9286,14 s, .
z F-§ ¢ 23,21 K3 [tm?

FI . 731,93 ke . =5 0-'7_.: 22,90 125 fem®
c= 312 27/44117-
{ZI= 91?"71{7‘/0‘11 ( -
.‘Z=' 31%7 eyt } Zf 47T

PHASE 3
bumaene Sy ot'arma fund
TA0; < 2482,65 Ka Jemr 5 2 0L = 1849, 9019 [emt.
low framcte Mwowafle : J3493,63 - 1/3( 184§, 90) = 12838,33 g [cont
/zMaqum’H }a,%w ;11610363 159-
ot ow N’1= Foro94,39 kK5 .
KW= Fueu?, 9o £5.

/)bu xiemmt fony A Arma furd§ .
ZO6 = 1976,70 Ko /em® Idfu-= /gqr{,qon;/mz
tonanite wikale i 15091,52 Ko ferm?
tow o fe Mwdualle : 14 436,22 K9 [em?,
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fwj\c/ﬁfmu;;e 7«.,:,.&& : 141866,96 14?
y tosal = [L9368,+8 lci.
V‘.’“) = 2 Phurd = 98222,1 ’ﬁ :

Pou' Ny « N nEY - 630ued 2y kg
v’ = V;C‘] + ijl) = 12 9")0,”, f‘?. &

Vez Vipbe) & V(dalle) - V; = 47302, - 1283910 = - 6§ 6%, bo I -
Jeadoud ol WMoOMLL thatgus o ol Jetimm MRS Fante Pk s halle)
ha ;' le seppts N2G" emerge. 5= Y83216,L9em3 | L= /9¥ Jocm .

T. V| eHI6HC g3k [em”
bo.2 /g. 144y.50

[14, con heauitia wormatis i uchii P Ny « 630463,2% is,

Lo _630usd¥a¥ (g "'}‘4”"."). 0.1% 16q fura?
13wt F1131%

-+ Va' 48109
2. FT - 161,499 lc.,/mz

e 14,7 9 funf
|8l = 1833 9 [ we? - "7 :
-;5 & zq’g-o “,7/‘4“1_ ? {tll E

PHASE 4
hmitre [ene A'armatung:
lonbrauste jonouselle : 12878,31 - 246,12 = 12611,21 kg [em?
@wxim.wh Jou perdrle: 123 349,66 /g .
Nf) = 491978,29 I
Vo) = Gi6o0d. g2 14
Deuxieme Sarie ol'armatums -
,oulromd it NN duele : 144 Y6,2T - 1/3( /3(,-',',,) = 13460, 42 /,7/,,.,2_
on frava ft Jtadds: 13583302 :
7“ N,jll?j /23869 38 ke - i
chu = T53urTe ey .
Nq: u"l* .Uu“) = 6773188,03 )
Vg = Uu"] + \/9“') = 10935/, 03 kg
Vo= V([frahe< ) + V(dalle) + V[dub.SFue fu—c) < 2§68%F 41867 + LLBBF, 40
Vp = 3018% 93 g Vp = vp-vy = - 34:53,!!?—'{2-
Cs - 17 8 ,c?_/ml
L ow i f44 o rm ALy /d&l‘—}zf" "%ﬂ'—f Ny= 615388 ,0% 13,
F.5 - o 26 Jerm
j oy e ,—;,-.’II:Z g e ‘Z} = %183 /“7 /b:ﬂ.
La, toutran 1< A bl wy i | sy L HHea ke Jerve: Ta 31313 1(7/6:

[ Tl = 13,81 Kq Jer?

4 ﬁ-f‘cf L%,
T 3173, !47 [ens

PHASE S

Deurnene St A'sama furd -
, lowhawte Mnduele : 15860,92 - Ifs ( 18%45,90) = 13244 %; 62 [eg [’
tonfraus ¢ Tar Cablt 11 4g0%, of s -
N,’-ﬂ‘) = 1833, 0f 169 ,fll,: 73231, 826 leg.
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fn-nu‘u Jwt o'aumatin: l
N’-C'J =- M“C!) = Q’l"l&',Zq "a ; vq‘ . Vf"'}" 636’05,‘?5 ’%_.
Jnt 7‘-MA. meint -
nvg- Ng¢l M,“) = 609889,33 €5 -
Vq = Vq") + V;,-“) - /o6 836,355 K‘;,.

Vre Vm+Va - Vg o 30/8%a1] 4 439u? - 106876,37 = F248,36k5
Z = 3,% ‘?./Gﬂlzo 2: 31,323 ‘7/““12

G=3%0 IC7h,m" > Z&T.
_'i = 3,7 57!(.4“'
Comeludon: n

Vetat ou ,lowraw fH ,our ,g&‘ﬁaua.'l'u At s L i SOt e Vw‘f-'e
M, touol A ou WMokl g us pole F waiteent It ,cowad m ol
Jerurte | Quid frtv Ui _powuhraw fu i _tides e meut Je fowiiut
Vamoofi s

ARMATURES TRANSVERSALES

[ et ,ou ,ouowiiu e, thamu Fut ou 4o Frabs Je Foue o' 't s
sols ,olomanie ol Vaunte ,abf'w' For Hokr. M ot o armer
LIEme  outs ol e AU | Lk & ppriment [l nEGuu ob Musd
Lobks o refrait of Anx u/bn'm,aa,ufbmwaq-o. . Mo e et
Npolutt ﬁww cthaungu ol q‘-ﬁu/au% Ju_ et Ztea’ uole u*/w’duu?¢
L h o ma PN Oy wl e oUs Foftin v catement .ﬂwd«:#,‘-w £y,
Fon k't o A4 Ahsore ou Ko [Rorech | Feuant | tow e oulus
/ob.:zw-h' & b bl at J-uﬁol-d,oumfui fa,,aaf:}uru L olbut G

Loltuton el Wormals AN, towFw Fe 7‘»‘""-&'74.0,4& e tron
tfzar A1
s
. Eszacement . £. Nn: efout & hombrt ot , Caclhe  ote Sethon

Al .u'f.a.ai Lole T

JEiae TR '7’1 L-at 2
X b e
il e A

’}’___ fel , bw olnt ,ﬁ‘:ﬁf’ pr-r 4 Eé:fﬁﬁu

1
Awowe }z. hewaturth Leasguurqal e V"‘ < 74
s ss et v Lidaun tF' n. A't
S dswaskow 6 ¥
t Eq8 ' Nr Bt IL.A‘t-i

Z Ale Vr. tfa’.
Eu Ouht !'alaumeut ,ol4  tound oL ‘aawma fuase (Nama visedi of 'ames
Aa o ted e A P la ?&ff'ca Lotin Valurd dw' vauti,
ts (twf) ) it(fru;'-qqy..;a‘_)_
Z be( 5 - 2 ..:..)
G
4 bo.
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la ,tounfrou te o lu'Sribl ou ,ud cavatuiu  fJua 4741&: ﬁ-:_: _(; d":w.-

AN :
. AP W -1( “‘-) b A Al Fiow W tomorls Tas ot hifrnie ple
ha‘o»u-a.-?
h janree Pl e Ly pelana du S o adine

APPLICATION

Mot frﬂ-f‘-b\a ueld M.u,dou.tu. Jane ,ufniu,-u ¢ o £.
= (2‘). Uen = 4200 £q femt 0™ thorint’ v tacka

74051,7}1_5.1) . kg 230cm-

Sechon ol'affus .
: ITle 13 96 K fem® T: 139 g Jera®

Vr = 7179209,20 Iq 0‘7: 55.O4Z7/M2
2= /60,3 tm. p
q. b, ol ' Creuwtuellc it Potd au}{a.u.aufd Grt mo
A t,za'g____z-ﬂ-“ ZLI 0. -}Z-; 1‘f--y F= 79,3° ; ty r= 0.3v0.
3 F.04

Fa - 4toox (1.7 <%"’.‘:57) = 3834,FL Kq [

t
-

Ennd

f‘;‘}-ﬁum«.uf Minimal
t . Tade g . MIURELTE 6T 10 cw
vr. tqy § 19204,%0. 0.39

. Esgament Lrwite - »; *
: £, = 230(72§ - o.97 "‘). 139,89 cm-

o 233

Eyw Fad0(7-222) 0 212,04

a 23-3%

t5 = 1-"5;1"

Poww*wq¢ Ly SOLTRE W PY S "
@, = 024 ke . 22 2§ . 0,/4%% We< 0,20

: Zevdbe  Lios3833
z: At = ¥ . lve = dv,0oem.
We-bo 0.1v3.53.%0
€ on b 2v o , M aelkitita Tw —&47-4¢:uu&u.'f ,ole t= 20,0cm -

L] ~
Sechon ol 'emergene o  Cabl N2 A
P 18,;5K7!t.m=' T = 29, kg lemd  (Tg= 4d 49 £ lem?
Vr= 67§¢%6kq. 2z 194,50 tix.
{:7”‘ s 2.% . 0.3329 &= /18.84° & "78’: 90,3412
T

i 4 1
Ta =(1 -1 (_%)").ch = 363i7,63 kqlem®

Es1mer ment Mrmcmad :

t = M - 49, 62cm.
Ve.tey

Estacament Lownte

t-1 = /“8,-?-3‘6111
= 4L1q em
£y = ¢7:5 em:

Foures f age Min p?
W = 0,‘94'-‘40/. ,d,’au( t = 43,0 L.
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j'u?‘-umeu.'f,mff;;. ’M,u. w’m,,a,,aﬂgz.la.ﬁov: f = 42, 0em.
echon oL'emerqence cku Cable N2¢”

T = Ly T4 ke lem?) T = 31,0lcq lem

0"73 bo0,41l k7 Jemt Vr = 87375,3¢ u]/un' 2= 19129 em -

" U ,ol’ tuu EvimTues lli 4 Lhurt
“M7 ,t723" = ____Z.Z = %a. Bru &= T9° 5+ t1 &= 0.35%y -
Ve

1

- ConFroute o us b ol Laces
Th = 33719,1lcqg/tm?

. Rggacament Pviimal - t= 33. 16 ™.
Eclamewt ool wr B .
= Ny tm 'Ez:;rc,m £ isz-}Zw-

1

e ,eha' it s ufa.a.'m;.u:t Z:3),0em. , w dhwl .fa.d'-u'.ffm‘t
Viwsem e ot el towsl how WM ondnd  chos' ob Latw Tork ?ﬂﬂ
Lo Nai Towd ol ovucrte’ a' In Y e 7“ %,d _frovsthal .

ARMATURES LONGITUDINALES : art 78. IP1. 5 y
le 74.4:-@*0.74 ,oc’mmma/[a.u?--fw-ma Fourra Ehe s La' (a wvhe
AW ol Fowr cunfage Mi i mal ' aamatfunid Chaw S vtidalis -

$L = U-?— '\:’ = 0-7. 0,.14Ye] = 0.0}91
la Sechonw Min ou L'ame  a’ l’aﬁw : = b, hes 60-2%0< /3 00 em?

Amin s §. S = 9,67ecm?  tn chodra ‘"fT‘fO (19499 c,m?).

CADRES DU TALON
b’,afmu hrd ous JOu Howd ol L'YPT c‘z’i, 24006 038 « 3l k7/mz
Tev = 4% 200 g Jem?
Ewre L‘ufg olaus Ao Pecfon Ow,wb'au C = fm.
See Aon Meoland:

we_c. T1f x1m e g Al . =5,61¢m2/mé.
t V&u' t 41’0

_tm choiett F 740 par ml. (o--}stj':.mz) "
£s Facarmewt lous L i okt ;. t = 2784 (= 2, 2Fm
- Setﬁ'ou,d'alau.t:

%69 P frrtsdd E2 22 CP1
C » 43D ( b ,ob'a.‘»ll,lrl J/w 4&‘:'\‘
é"’ 0- 781 X /ov = "6;36 cm. .
"3.3 69 grt t=16,0tm-
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X|- VERIFICATION
A LA RUPTURE

fe /au.a-fu:l f-‘wﬁw,au JOUA L qUANDGL Lk beton 7»4(;0»#”}41— s 7-{1../*5,,4744,(4
Aylau;t o Laoloptes ol towramtd Modsree ?.w, 14, cas polt  Cltiecy2d
L remey w,7aww.h'_é Aa Qeeupite” v A’ ni ol s MLt T om
ool , L hsaid . A low Wi fid A0 Llbmiutd Pt conmbmuct
Vol Lu JFraLhia Lrutal il ol thtspes, Tads Wi ol o f i Prroporh-
owtlin L Faigm  oba towhrauw +io _oluw A° LAsFh M ol Aimafurid
Jau b O w Wihmnl towfture oL’ Jotis, hrag L et e chaoes
Aa Vw'zﬂ'mﬁ‘au,&'la rupfune , Lonhtis olone Ut efLaft aM-7a4‘n'¢
71«— Aa Vl/“'f.'ca'/ﬂow ,ac/'cw mwufz.

RUPTURE EN FLEXION
Securite par rapport aw beton:
Lo  towclihon @ viu'fri | touesmaut Aa Oetunte Jas Nagpat ow befine.
Mm + L8.AM < 0.3 MgB.
Man: moment flichissant Man Ju Flut 2ujforfis la Dechon
Mes = Mgs(&me) + Mes ( Hnurales
Mes (ame) = 0.35 .bo "-Z-V'u) i Mﬂs(wr))= RS i bo)-Ls (“L/z)a“
0-37.[5—5.).1-’. .

Sceurite’ 1ar raMort aux QAlLrs:
VW fauetsn wiar fbe b Fidgahi huvoutu, j 0.9 Mag & Mg <Mea
T

. Mm¢ 18 amM 5
Mra = 0.98 .wRg. w: Seetown ied Armatund: 0.8 MRA & Mg > MeA.
% : Rowteur wtle
Ry Cou braws +¢ ol i prurt Taraute
My Momet ou A siwraron: o L fetin  towtim Ltowadir -
, b T Llark pn ol A4 lowhraus $4 U b ofi bt e Bime
I tntus |, aliti rait la valver Lx0h.

RUPTURE PAR L'EFFORT TRANCHANT
. Comnpression oles biefles:
/;/w,._frm'f-é Jole , lowm pre nion S bre/lua al‘,oﬂobw/ o (= -—2';5 ¥
/a lfw')"(a,i.-.u ol Aa et a’ An h,,’uw._.g 7-m;- /’ﬁow Sre2¥.
frowecbant 142(0.&{ tu | padon Bl T\ ol It , c&4 oty Qualhacged
Mo Nas olt "6, 8%

Var: fcamon &' L4 MaTstanu oley &rMahirs fraus.
la  touhawi ¢ ,old arrmatune T auwavidal Aty _Ttuolua M
oA Lolfan 2o Otk - |
Ua o _.L_ﬂ._, ég‘_a, _{ 7110 U’.‘u,
At Z

APPLICATION
. Ru prure en+lixion:
. Beton
he #4-0ol = 250-15,06 = 234, 934em -
Mpp (ame) = 0.5"1'-13.(2!‘4,?3‘1')7" 400 = /3109m1Y, b0 gL -

0.8 (290- 18) 20 (234,934 . Yooz 7 :
Meg C?’fautda‘) = Prw i 4256 Wz) g o i
o.aqtz-sa-:g 234.945 - 4oo - 2iolfoy g3 kg . em.

Mey < Maa (ame)+ Mg (hourdes)= 3a1966 8Uf + 1390900 24,60 = G306 T68IZ, 6Kq- €M



Mm= ge¢3.02+m '1071(7-¢:m
AM= 33619 10T Kq Lm . Mme+ /L, BAM:= |, 7w9-f°’k7m < O0F MRS

= 3.31-108 keg.Lrm:

Mm +1,8.AM £ 0.30. MpB.
5 ﬂa’l,rs:
L= §8.80em? . Je Mowent . A Frsdurah m ,Maw'j'-fhf Tine o o
w/tme - Llgn = 2.31= 62 Jeryl,

da  tontrasits ot ;o primri o Mmente T /'Z/ru,aa ftw»hawihﬂ

U'}:: 291, %o /e [em*

98

T hte ysst Wi o btenim T la filngauy o Uy = Tpe 20u=313,%0k/,

e 2 > My I o Mp. /6T013/v6 bo ke Crm.
v 5 s 73 '3 o
Mgy = 0.4-4. w.
Rg . 18 000 €q Jem? M2q - 2239 89683,6 Ic9-c™ > Mp < Mea.

A= 234,939 enq

W= 78 8cmt Mm+1,8AM = /52108 Eg.eny < 5.3Maq . /) 53 108kg.cm

fm,mwuowz,u/,a Jeeunite ,?M,W,M bettu of aux owud
Lt 7—»#&1.4&;4 _avunrs,

. Ruptun Tac /'tffort frawchant:
luff.‘,uf trawc haut Molwit Vr= Y + vgx,8 -Vp-

-

Vm = 4633 % ’? ; Va = 43030 les, 'I/q: - 14olug, 89 !ca.

Vr [‘?Hlljvu"): 96337 4 1, B8(¥3080) - 140148, 84 = 336 wo, 1l . ©
Ve (N rua.d.ou,‘) = 496339 4 (43obe) - 142148,85 = -7?84.89 K}'

Clmajored ) =-0,10 g [cm? ] g(ﬁ'-?ufamé). 3,93 kg Jem?
t7za- =2 - 0318 ¥-9° tgys 0.198.

7

! 2-C 2353 _ .u,ao/a//m“
Jrh.z‘y T o id

T zs,u:ﬁ/w‘ £0.5. 028 = 260 Icay [ery®
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