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PRESENTATION DE LOUVRAGE
ET CARACTERISTIQUES
MECANIQUES DES MATERIAUX
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__ CARACTERISTIQUES MECANIQUES DES MATERIAUX
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V(L) n.‘/.e] 4191,9 '4:.51,155 438,94 | 1ude, 849 | 4e5t 4oy [4673,204
Avoic chasgie ALd3,53v | 488,400 | 4332, Jof | AubS, LST | 4¢84, 009 | 1323,650
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0,2L Wal % Yoeodd  %zo3d0 | 94,300
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PRECONTRAINTE

/. INTRODUCTION
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PERTES ET CHUTES DE TENSION

les tonditions de ptrurike de Q.'o\wu.ac en pluode dite « en perunce™ Oyart permis de afef.nu Lo tensiow
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1) Ferkes indambanizs
Ellea ponk fuw/ym ou d.-hpaa'f.‘é mitanigue OJWML.'OW A f-ll.'wnfuma.
a) Perker har fw&cmwta s
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eali mfuiuwb (Jwtt)
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Seckcon o4L o2l o,3L oy L 0L
x (m) 21,5543 | 540tk 1, 6629 0,070 | 13,315 |
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J'Mumjp gbk&,{pu par: ?=lué::‘ wpuitnbaut Lasie Aachace c&c,twcm;&
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Z. Eq .2
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da voleun de Aﬂ') ﬁég'hm.:naa:fndds Ju-dt'a;unu: M}:—KL Ad,

L,
0,00%. 110", 12,3387

Au'\%t ' X‘ .‘,V - 49; 3““
y, 10y
0 T
g L Xgs 0,004 . 2407, 42,330 - 43, 04b
t 6, 1161

4"‘nn#,_ Xy A uI;{{.%L.v)x,:z.cu:,z(.,zﬁuo,ouc)cs,sqf= 11, #9y bg/mm
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N (&) | 6468, | 6193,u00| Cady, ued| ¢uds, +3 | (250, U3y 4214, bus
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B_ VERIFICATION DES CONTRAINTES DE CiSAILLENENT
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L by

done Uz‘_“,/os +.:.E(v.:.o,5) awee L’:“Aauﬁhﬂhuummu.tudxﬂnﬁc'
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ht : hauten totale du la peckion conacoletee

awte bo « ﬂm%mhh&ﬂt A mivtas du conbre o(l.jun'fe'

Seckion 0 0A4L oLl a3L oyl a5t
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(C_ SECURITE A LA RUPTURE
I. Secunite’ a Lo wipbune on fiion,
1) Section nedangulone
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Seckions [V} 04L 0Ll ‘ ‘L o4l oL
Maas (4.») ] 353,67 gssu,:u 98« cow | 1300133 |M40éo,y7
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0,3 Mea (k.| 3342, 65 § 538yv,yf | T13%,39 |Aooif,i% |MLE9,06 |11495,#
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ETUDE DE LA FLEXION TRANSVERSALE

. ; J 2,45m
‘h 15m : 40,4% lhi_l ;f— 7] »
! : 1
| Y
4 \
- |
. :
1,1 m :.;.n’;i 9, 35 ! 04T ] L35 w ,

la dalls rtra poumise &du%ﬁdﬁam&mﬂu%mhmw&d;uhm%ub
bmhmh&,)uwtmm,ond&db&%hhm;

1. ko hangyes placese min bout Lensnbellament ou pun sine parkie e cabhi- o
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1) Efforks diis o poids vopse

Pocds /"L ,': 58}'{ 't; [}y 0,40 0,04y 0,06
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toncaubue c‘cr.mdub. (s liews e Lpuxju,a Wparbie

ona: yz=vilSeaw

ho 20,00 , BU2943T | 5 osam

(Rig
CGz0m

ut) %.w VC\.&'BAL

viuses Ag. s 184204 '&*! TR

Vi V4Ll 4he s 25 42u37428,3 5 400, Lem

hes 0,48 mw
A) diffumen dong bucinale

Cz2b+ev avec b: 1&-"':1,5'0,5&,4:4,‘53-.-

ey C-.Ls‘f,’ﬁf“,l_u: b, yim
-u.. ’ ‘w . ‘A
M ..%(L,s%j..'{m(f,ra,&r) L350 bom/mk

56



T . e..6 RPN o

kol

o|e

ﬂumtq H

e

l

la houe de 6t »'ubpas cumelee ot Lo ml'u.f;’u aﬁpusclmgu ouctllin o frottoin

%) Efforls dits me}w-?u Je haunies 015m ME
3) Surcharge B |
#) Ja disbonse tukre b peckion d'encastiament de L'incorh dllimenk st e
bord dukcuinun du brabtoin st ple o 0 L5m, dove on ww geut plocan, plus
e peule fle da s pur L' encorbellisment
®) (ekbe frle de voue sob amimilée & aun impack de 4,35m. de Longuenn
(Bem tongitudinel ) et che 0,15 m. de dangaas (rens brasavensal )
) on prendra encompte lua mlu\ln bowndas, coat & dive Lo, douy tmcoun clu

tamion B¢ (1Lt o 2voues de dunx paivw M.-u't'.wu)

Uz 0, 10w , V= 4,15 o

t: 0,0fm . hou A lm
A Ltnioth lerment nevent peleumenk Le demi impack (Va) bramovtrsaliment (¢.a.d U?a,)
V'sUra8ey +hes 0,2 44,540,0844,054,5%w
Ve Vad5en she = 4,4544,5.0,09 44,3 « 3,09 m (diffwnon Long tudinals )

N% .o
T.“.-_ -4 Sh . At A0 4L 25,04tk |mt
VI ‘,u‘
L) ‘awv:ulo/qc: By
v

la puaJ-n.\jt By dob &wr’u& & 0 mocno 0,50m du bod inkenem du Frotton . Dane mobie tas on a b
dickames st fa peckion Jlonastrement (1) ok b bord inbeucnnr. di brobtoir qui st éqal 6. 0,25m domc
Lo mJI.wy B me 'wtbu.rq.. Jawe 2'thude de L' encorbelloment
¢) Swidony 8y,
{a wour Liofe de 4ot ayomk suv mf'q-.’(. Ji‘mfmt e 0,60 Fravevtvoalomat o/ oi bi ceibre
de 1m'h'p-¢,u. pthie’ on dehow de 'encord ellemeant donc Ll n'iubeniedt pas olane £'etude oo celhet o
9) Surcharge Metto
lo bmr.ﬂmgz Mei20 & deux Renilles de Wh-’i d'impack At 4,00m Drassvtroalimeut fa cune
done ew conidtront Lo chinctie fou')wv L tacobellom ent comme et J«;g, concentr'e | I

57



ek dtzmm.h: ul'pJ:uz' cudt}w\a& uJ-ui-ul, done L/Nujavt M. 10 M'chf'clu:ad'pm aha- ﬁ
talud de L'encorbellement .
e) S\LI_GI\Q)\&_A

0,15

(ekte ,luul\nuf uk a#liqu:'.t adw Do bord anbiuinr, ol brwtton
ok o peckion d'encostument f

Az 4,24 b In
H." = - 144 :O,ll’. _O%.f_ c-D,Obﬂ-»IJ-

I”Q
T i424 00,20 2. 0,303 klml

B3 ETUDE DE LA DALLE CENTRALE
® Lemomenk Hlichimank daus Do dolle cenbials. ek domai pan L'supresuion puittute :
| M7 [x..%) s i:; E‘Mﬁbs\wﬁg}. (ﬂ»mc'&’:& lonluau)
ate + A, tothfiuant de fucion banivtmale
b dem ]_“’,_.,, cquivalente

Vi bial mécanique
() Nous taleuderoms s moments daria sume bamele pbuee &' mmi-portet (x: Ly, ) of mous prendrons Jou Frsie
Premions tm,ug Prie da Founin , onausa donc: My (4,45 (4, Po -/,‘Ps*ﬂdr%)_:.;*
@ Ao cotlfiuenls Ui pont donnca pan Lluane cleo
04820/ — M s dgt{Rpepe )™ g’i‘t;“b
018 24— Mz fos(py-po) ¢

0>4 —s M = Mo (/Ud-/“-)\/;i

WS oz ulwno, ® , ¢/b YA
JUJ:}‘{d:'f; 9;‘/‘}’/‘)

Luwlumdz,,u. g Aoul‘&umfu flﬁlh}‘l&dﬂ#dzﬁmmk MPMHAA&:
© fous Le talinl de sl
59 W.ﬂldﬂldﬂﬂq’

5® af\ouhmudl}l“
() Wne. foin que o volouw des vy peront caloulde, owbawwluﬂ'ﬁw d'influeneo pour o

A;Wuhu ﬁ-&\u,/uu'a noae dyipeselons bwtwwhm 6450& a obteniy :
58



. lea ordowners Md¢ m-.'m'.u Poﬂ{‘.\'fvﬂ
- A ordonnus Mae maximalre 'Nlaah'vb

(%) kableawx donnauk L2o valewss de o e gy (40") Pouy Lio Aiﬁ;'wd'u valuus ole &

o fo o g, i) four 8202

(A !
RN AR AN E NI
5 Ao |-2 458, Lolo| - 1131 13ae] - i 0100 | 4130,4458 iy, 310 |4230,1650| -4, 0400 |-123, 43 | - 14T, 26¥]

M| 1635, 3100 | 181, 3uSol - 1, $150 | €45 100 | 4967, 3950 Rug, 43w0 | - 81, 8150 | -S0Y, 34 |- 165,32
b Me|-t3LL, OF | 951,090 415, N | 507, J00 | 4304 seS | 8475 000 | 43, Fd0 | -1l05; 40 |- 1791, 6¢
Y M| 1435980 | -900, bbe | -wubr¥Wo| 478 Ay 0 | 330, Udo | 4093,949] 580, (bo | - T4, O] - 1781, 3ug]
b Mol -Odeduy |-53%,39%]. 964, Cho | 280,61 | 614,810 |13, Tbe | 44ot, BE] - A3, yao] -238%, o
I A-ﬂl:l.lff -ﬂﬁg 'Ml“r -4b4, 8 ’-9';’1 m_'_ﬂfc 1‘"_[31r u_‘_.rj_. -BH;B
3 Ael-20h,eJy |-462,93 |- 65,00 | 45 Ho [ 154, 185 | 250,50 | 368,150 | U) 6L |-1908:52
§ Al 694,37 |54, MS0] - 306/ 435| - 220, 3 - SH | 266,240 649, F4s | o159 | -029,§1
[ B 0 0 0 e o o o 0

My ° 0 0 ] (] ] o 0 o

o Mochyis (40°) fomt 39 : 0, K

e

NEAEA PR EDEE

Mol #444,545 | -658 Ay §-429,3 y |508, 945 |1635,33

585,048 |-123,3¢

=682, 4y |-1441, 5%

o
L Me|-624,90 45,038 | -1, 391 98, 15

Y M-229,40 |-226:99 1-206999)- 463 80 | 45,387
by Mp|-208715 |.232,005]-136,89 |62, |42, 46

Haf- 326,560 [-268,2 900 . du6, 9461 36,065 | 4001,39

436,065 |-1ué 15

30,100 | -34 , (bw

| 661,170

456464 10 AT

630,36 |- 621,49

499 095 1434, I

-336/4 17 | -ydf, )0

93465 ale 43

-H1,9

b |-192y,99

Aal-1fory3 |-165,39 |-1fo,4d |-14p 361 §- fo0 /43

A, o3 |91, 235

hes

-5, 0§

438,46 (30, 30

5'0, fﬂ' "3’:4#

35 Pe|-S4sS |-bates |-b0 b1 |-y tef 42,38
9 Al -fo 3% |.ou.0y |. 443,42 |- 132,00 |- 134,30

-35,0) |42 45

u,9

6| -461,13

LAo [ [

0 4

o

Ml o 4 ¢

o 0

(-]

o Jotk Py () pous 59 1,25

e -3 b
-b T‘.b "'I'

b ib
¢

Mol -9, o3| - 130,030 | 4§¢, Say

60, 230 |S08,228

bo, 130

-"‘,sn‘ -‘#, e3o

-84, o0k

Ma) - 68 0150|-15, Jo31 [-9¢, 4145

%3550 [¢34, i to

0,350

86, 4105 |- 15, 2ot

.dr’lf

Mo[ -3, 54¥5[ 43,307 |- A0t

44,457 [$4 327
ET s

0

.
~
=

Me 51,““ l";l‘”«( '1’|”‘

"”’ ’ . ’u'*‘

943, jos

69, 025 |-461, 1335

4ol ,y

A3,y L 18, b6 ¥

““f.’-’r

138, bS5Y

w, ’. -".'m

190,330

bd
o)
b Ae|td,0317 .68 000 LAgY, 060
¥
%

Mo |15, 0508 [-43 115 |- 4 odo

- 69,24 | -9, 5%

-b,

b0, 2195 |40, byt

-136/035

ib Mo 4‘4:#3“’ .]‘” "’;3’0
4

4y, Joy -6h 1428

J| - b, 3650 -10,6 -14, o8y

-3 935

oy
-45,

/3L

R W

0
b g :

o

-M"’W

A
My 0 0 0

©




1) kobbaw dowsank Jiuy paur B: 0,28  wio, 88
el

0,45954___,/,1:;&,.(;4../4,) " =/uu[,u.-ﬂ.)t,55£
(/-‘.(, xo")

Ne| -b[-2bl-2b 2L o |2b 4L |26 [ b
O  |-1631,50-302, SB[ -38,390 | §62, Ho| 4990, 45| $63 M0 | -3§,39)| -02, 0| -1671,58
ng -1505, 341| - 988,333 - 434,3r1|491, 0 9| 958,016 190644 586,141 |-590, 1.99|-1648, %9
by |-1134016|- 860, 351508 1|t 361 (344,048 | 837,510 | 162,900 58,03 |- bto

%L (612, 63( 55 |3, 6231 agg 668 | 4 scy [ 265 95Y |Gof, S |09, 02| _ 417 144
b 0 0 0 0 0 0 0 0 o

1) kabluaw donnaut My M 30- 0 . 10,833
4- e&'&
04‘53‘4_-“/1"“_“/”‘4-(}. }").‘ o, 644 - .f//h./-)a,“-,

(,U-z, xw)

NE| -b | -3b [-gb [-gb | o 4 | 46 | 3b b
0 | -y13, 68| -390,880) 18,360 124,560 | 4072, 438 | 124,563 ) - ek 4 -390 11 | 413,096
by (2956|208, | gat |-84050 | 2is,tr0 |09 ACH I | L a0d 20| - Sit 346
% 63,100 | 142,830 |- 100,04 | - 1bg paf | -20,43 | 233,75 | o, 130 36,045 | - b, 002
Bbo [70)9%0 | 294,500 |- 405 208| 424,50 | 418 Ao |-S3ke0 |468,8% 2,249 |- (4, 00
b 0 0 o 0 (v} 0 0 o o

3) kabliow donnauk s pane 05 426 ; s 0,15
SOA____y Mg s o t [ po-pie ) VA" = ot luty- po) 0,313

o) o [4efgb [0 [ Jeb 2o [3e [ o
O |-90,018 |-82503|-109,205| €, 560 | 611, %00 | 5, 4 |-fog,204|-92, 51} | 0,048
% 11,368 |-U8,016)-38,029 | -94,463 3580 | a5y, 51 |-6,519 438, 613(-163,4
-5"’; 4SS |24 QUS| - g3 049 | 1,230 | -9r,099 | 5)0240 | 638,433 - 66, S -194,99
Bb |y, [-8,660 |49, v15] 3600805, o | trjesy| 0019 | 557,355 | - 13
b 0 0 0 0 0 0 0 0 0

60




(0 Debeiminakion deamoments daws hip dlifferantes frbuo
d) ditaminakio~ dea IUMI&P 2 diipojant Ja:,bd#mo A :ﬁ[ﬂ ceutradn

Sundh o ____A - Bc
: ﬁ”wd"f . N DV D A R R A L)
)’u*(b") & Aveie | dyowts | Wolw | Atonvei Llomvew | ) Concow
Jia| 390,398 hisapdlsson bey | - |2385, 0% | 4160,090] 23042191430 65" |46, b0
| Y20 ws|951201 | toto 40| eh b~ | 436,099 410y, | 915 440 o3k b | (0 (US
‘. M| MI 6 (1020, 63 |120,3%y |~ 398,233 | 4ads iy | 543, 544] é08, 300 | 558,367
| e [ L6F5,300 | 2T, W0 4902, 890| ~ 209 (% [3660,41 | 3015, 1| 19044V | 494y, 0¥
i?”? My HIASY 1934131 (9 688 — 11, 6657 1639 130 1200, 5490 4012, 9% | 349,513
My va6, 341 [ 994,040 [g61 0] —~ |30y, 48| 933,345] 81, 53 | 45,5 | 569,165
, Mol 2046/458 | W01 L4k | 3881, 008 | — | ACf4,p2 |29 bo | LOD3 by 424,99 100,90y
')L-f A3\ 104,367 Mol 38| 4583, M3 | — | bdeqrf | #as, 63 Hodd, 163 | §%,244| [6h, 530 |
Ay 51140 | 188,980 (625,083 — | 385, 9f] ko1, 990 | T6 7 08} | p38 ¥SY| Sye, 143 |
il 900, ASY | 2340 A0HI ARG oM | T [4G3GSY 463,00 |44 94, 365 | dosy 00| 4144, 6y |
Yeib Ay (349,300 donqirvltie w3 | — | 106999l 604 Y | 40090 52278 (44,559
| As| 35 84y [589,413 |34 T 155H35%| 241, Goo | 495, 4 TV| 559,30 | 47930
b) dettrminoton des Himax nir\ikudbwb-mw/uuﬂw ceutnds -
adags | 2ot A B
B S e S et Suine By |M AW
My (1Y) & Aore | Aveis | dvous | Aconvel | Liomveis | dionveie 1
|~ |-3M,395 |- 09y 290 o bALda M| - 154500 - 373, 901 |-448a w2 | —
Yo bl o |-3¢% 3 A8y | . Lyed, 33|90,y ]- 309 33 |33 u18|  ~
S| -3t dwb|-S90,488 |/ LA03 W6y [-369, 320 (29,308 |84 | -
|~ |ARSw a0 | 7 4597, 9081306, 197 | A5e9, 45T |- #963, 3] Cu G #r
)’:% M| o |-M3HE ~ s 1037, 008|105, 888 |-lof a5T |- 266,94 |- 29931
Ml o |-ulwl] - o Lty 351 L13 300 [ -bed fof |- 4,643 | -1H, 312
PR =11 T WA 1T | - 59 Aug] - 37,63 | -9%6,0m
)’=% P a2 , |-353,04f| -~ - 431,330 | -3386,531
Ml |56~ s -G048 -~ — ~u, 408 | -toY, 297
o~ |-~ 71964, 088 | 4303, 903 |- 99410 |- S, 40| - Jo, 5
Y- ib Myl ~ |-sSM8|  ~ 7 119,019 |-4f8 Jey | -6 3Ty |- Tv 33 |- #3103
pud < | -BAR| < |-00¥ |fhsee |-2442 |-1909 |-D0y

J:ooucw’u dioposess pon {a dalte mtul-p&ml'un,&dafm-b. J..}.,ak-dw&. v pirie oe

Fowniien

. ?owu)hu.JWAf m..\'uiupmhdk onal Ph:_g_:_“%s_,ﬁ_nfi

- Poun sim chargs uni formement Upantic ;R BE gin" 2

Qite m= (43, 5)




8) 5u-u.nno.n%l_ A

- Unt pu domx vOtu-.lnAtB'-. Az A,2AEh:

- bwow wue Jhwoiu e AL 4 a0k
rhdeveie pw R‘ lkw) Ps lklt‘) Ps ("‘})
ou L voica '™ ' -~
' 11,,11':7“..3 A 544 0,%%0 0,514
a::::u!l “ A qoA 0,3 0,Ub¥
l:) (watk,mm-&r.(y
ona @ P=L5xA%: 3t
P Pr (ke R (Eit) R Uttt
P= 3k I 3,10 4, 43 0¥y

Q) Sunchonge &,

Nows allows calufie ., 7, , %5 cu i, B poun s e ol vous. QWO Aiy: dinkomce. e foink dopyhien.

o d same o da b e & Lanbrimidtde Lo frastie . Lo supbime 8 comporbe diu camions Long s nala-
menk quion lawia o belle pobe que b vinlhmbe pane pan le milios ds lo frasee.

113 (13 p SI;. " g (13 6t st
4.5 T, I suef | A e
5 l‘-lzk Pff Oxec L2 25,5y3ne
, hLY - 1
A1, 30 )
— 46,00 )
- 14,3y o X
- JJ;-I,J - 4
do nisllols ponk 1iwnes Jaws Lo babliow puiraut :

0) dmy | Bt Bwm)| B
6 53y 0,3039 | 0, 4030 |-0,43LS
6 1,y 0,305 | 0, 2418 .o, ysiS
3 M3y | 0,2328 |-0,213Yy |0, MK
6 A6, 2y o, y2dy |-0, 1311 |-0,2uSS
6 1,3y |0, 305y | o, 4415 |-0,4b3S
3 12,42 |0,0953 0,211 0,051

Total 4, §08y 0, 6030 -0,94y4y

62



d) Lo purdanae By,

Japwﬁ.wb: B (e Lidle datot) ok flasie o mi-fravie , J:

L.
¥4

b 7
Su&u* Py ?4 P3 P
P- 40t 0, 3t% -0, 1% 0,#1%
e) Sun waliboine M AW
4+ 4 34l P. Mo . 4§03 klad
2 6
— ﬂ; 25, 5ud J
lc-S ‘:{W — C:.’),OS-J
d:%a4l,41’1~
Sr f g P P s
Psaf, 08 bl fumblal | - 69000kl y,349¢6 £t

(t)-[u vo.Qtw des moments kiousces ponk iumia C‘M&Mﬂbﬂutﬂnt

26543, 41 J w

Aus W&mdummcnrpmb%mu%ndﬁd&rgmwrﬂéuﬁu’nm wubwale .

¢ [aas iy eaa e haaaasg| 6 | M
[ 3,800 | Asud | 4,504 [Aued [ 3000 | H3 | 4afyg | oHI [ Tun
B 4133 | 0,990 | o110 | o1 | 4000 | Lyin [3040 [-083 [- 6904
fe 0,404 | 0,54y | 0,54 | 0ueF | 4,088 |-3 % [-Stef [ oH3 | U0
yzo MY (k)| 599 | 3,64 | uote | |y |43 50y [4ntef | 1,329 |43 484
M (knfud) -0,51% | -4,03) - 1A% |-1,60y -4y [-oNY |
b [ Mtlewut) | 5,50 3,MI | )i - 3,50 | Moy |1, 09y | 46t |1y 83y
)’-Tf' M (kmfud | -4, 341 | -6t | -4,960 |-G, bgy | -664Y | -0, b8} |-y, a4
b M* (ko [ud) uddly | L3 | 3 mf T 4,650 | 96 |01y | A4S0 | 4380
b M (kw ud) -43% - 7 1-480 | 4009 |34 | -0 rys |-Gl
y: b MY (hwhd)| 4,988 | 4,925 | 4803 74063 | 545y | HbuS | 4,406 | 40,113
Y M) 408 | 7 T ] -a89 | w3 | -y b | 0,345 |y,

63




(__ ETUDE DES MOMENTS APPORTES DANS LADALLE CENTRALE PAR LES CHARGES ET
SURCHARGES PLACEES SUR LES ENCORBELLEMENTS
des moments fnwwfu'. o -&ﬁ:’mﬁuf&w de Jo dable courols oL a’cu/m.u‘&au Jonk clonnise
par Jo ﬁ’dmuﬁo puirtulss (clotumentalion SE7RA)
4,) Foun Jta efforts agimants pun L'encorh lbmees ot qauche:

9
e 2 G TS 4 (W) in AT im0 g, nitn
ta TR d  la ta la

M :.El’_ H-‘{i"‘.‘;("). % Sinn¥e Lo
Tisin¥ ned ] a

%) Pour fu sfforls snpimant pun Lonorbdlomenk oy Jraite

2 b [ oo A () e giou NE g nid in WK 4w gin Ve gin nTd ;0 i
M -T?;_':.*[VH iR\&)“ SW'_;_&‘_;W_E Mw&f_ -+ T gﬁ,[/‘)s‘ Sin “Sn - .'.w"_‘i!.::

ned

awect
ek idems Mm l:(‘u-lﬂ!h.b-
) s Womnde. ot b dihuen du ok Jnamnvmal poufa fibie conatl'vi
Du'\i.\‘!-t\-.dl!abubm
o), : 7.,,4;,4., N bangenke o Lo toube pin Ao &»{Ju Cone'tleee s nitou de ba Stk som
CCAT) e (1% 1) pont b efforts clawa o ptions J'encastiement qauks. of dite
(enorbelliment -Aalls aukrale)
o C: dand Jl&upw lﬂ\afhdn'uh.
. d portion Lnai\:udimh du kv a%mh’&h pwuﬁuf
- alm;.m,&;!n. r-d:\flw um‘.-ﬂ\e' LXzoo (M\f.-po\h:(.)

(X) Moments aﬂw&‘odﬂ Lo dalle combrale pows ba Aarge Atrmanente dispose'e pus s ercovh elhments

d) Enwibtllement dwik
Q.'_L'_d:.t = ‘fl, ‘Hﬂ'w ; Lr. S,iﬂfw H-:-z - ‘,l“hﬂ}h’. . 7:‘:. *y,"‘l‘/nvt
& vl

F:“l—" y:° Rh; )I# “'_5 }:t R‘bu.q y‘éb
Fente
Mo

%5""\'%.:. Sl"b"%""""% Ay IM Hn fenbe. M 4 Rate
-0,06M | _a1r13| - 0, 2484

1 A 4 -o,;,dal.q,om 03638 _a0uts | 9240
- 0,333 ] g} . 0001 | o350 -G048 | _q ko1 |. 0008 . g486| -4 0980
5 0, 1 -0} 40,0013 |- 00399 | 0,000f | - goé1 | -GoML] 0fsh| g0lil
moments (k. m) -44, 192 | -19,353 - 6,358 -4456 |

o4



b) &nwﬁe’.llnenhwb
MY e 6 t3bmlul y n’.jmu.L
Fhud yzo | Abur y:b | Abud yeb | Aluy y:ii

Loiviin  fsimnSainndd | 4 N pke | gy | Rabe | A | forte | Ao | fente
A A A -qyofd| 6,000 g 3413|.0,0300| g 2050|-0 00| g16L8| _4 0074
3 - 0,333 4 Q402 F) 40041 | .qo4b3|-0,0008 | .5 03| 000t0 |.-go%S| + g 0013
5 27 A -90#%3 ,q001F | Q0BT 4400/L -o,ml.qm% G003 40, 008y

+15, #34  |+ 14,361 11, Lo0 6,237

momenke (£.m)

() Homenls agpa ks dows D dalle wabrale pow bo prMge dto Frottoins (4Sokas fuit

3) Encorh dlement dwik
Osesdorw sdl, 3 H p b=5 8000w P ﬂ.:.. .4,.2‘1- hw’nJ, . T:‘l, +a’ﬂbﬂ;’.‘L

Fhet Jeo | Riber y:b | Abed y:2 [Rbuy -4 b

LoweTe | sinnesintld | Y | Babe | Un | Pk | o | Fenl | v | Rl
| 4 y y o345 |-g 000y | gans <Qopd9 | L1993} ooiH (o908 -aMIF
3 - 0,333 4 0,084 001 | o d231 |.geist | _giD3 | o017 _qmj-ﬂ,oﬂo
5 0, 1 0018 |u o, 001t |.0, 0987 | 4 goool| -0,071H] _g,0141 .o,M'll-o,ouJ
mOmerts (4. ./ -3,149 -4,9% -4, {60 - 9,63y
L) Enotbeliment % y

Qucedax sdt S bustus M dthbmfal | 7. o088t L
Z s

Rhey yzo |Rber y b Al yo§ | Rbuy y:2b

Lomdle  fomnfeuantd | Mo | ke | flo | Rake | pn | fonle | Jn | Ponte

1 4 1 - 0,3907| - 40hyy |- 0,34fy| _goden |-4 sl|-0,0190 -o,nl-l-qun

3 ~ 033 1 .qoste| .0,00l1 |-0,059% 0,007 |.00340 | 16 002 ,o,mr{,,,,,”

5 0,% 4 soief | 4001} | g 00id|4 6001y [-0,0013 | +0000] |- 0041 |4 g s00Y
momends (A.m) +4,939 | 42,301 | #2021 + 4,427

65




) Hmvdia’.m!aalmﬂuuhmh[umﬁpwﬁur A diipoie pur, Joiv tncork ellemends

3) Enwtbdlement ok

arcedsxast,3HS . bastolr H'::.o,osﬂ.»/.l J z.": g3o3t/ml
Fbwa Yo | Gbes y:§ | Abed y: 2 | Rbey )-3b
Lomipr [t | [ Bete | S | B | o | Bte | pin | Rk
1 A 1 - 0,031 |- 0,0uvv | 0,053 |- 609 |. 0, 01u( |- G061 |+Gonky|- 4 b}
3 - 0,8%3 A -0,019Y _g 0044 | -0,010%|-0,0151 |- 0,008 | -0,0257 | 400060 | -0,09%0
5 0,3, 1 -6,0031 |4 Q0013 | - 0,003 160008 |_goou1|_ 00100 n,u-’é{o, ob 9
mowments  (£-m) -0,049 | .0, 04Y -0, 04 +0,050
L-) Encotbelament da %th.
7‘;:'. 0,088 ¢, n.‘v-l -,- -0,303tml
fbed yeo | Fher Ve k | Bpe s yeh | Bhwy yegh
i [ RR e (fabe | | Rebe | s | e | S | ke
4 4 1 -00311(_goyus |- 0,0300 | -0030L | 00244 - 0,0/90| - GonT| _g 0039
5| -02333 1 - 00f02 - 00061 |- 00047 -a,uor’ -0,0043| +0,00l0 | - 0,001 16,073
5 oY 1 -0001| 40,001} |- 0,204 (1 0,00t | - 0, 9%5| 40,000\ - 0,083 4 ¢, 000y
momests  (L£-wy) 46033 +0,01Y +0,059 + 0,03

(k) Moments a.HmhoclwﬂaML couball pows l.-.)uaJlma; Be disporce par L'encord ellement

) intotk!ﬂlnu.\'. 310\!:

wgd" 'J"
lta:;:u,#ffu; B:S"SI{-\-/ Cz4,535w H:;o T‘._r +5,04 3t IltL
Ghed yeo | Rbut yiby | Fhes y= by |fley Ys34
konay  (snaitonnll | U | fedke | e | foske | n | Aube | o | ek
1 A 0,448 “9HSy |-o0uun | -0,00f |- 0,009 |-Govad | -00H | +oghly |- 01007
| 3 - 0330 -0,§33  [-90357 . 00061 (-9 | - 0,041 | -002% | -00L5T| 4 030f|-4 0900
| S o, v o8 -0,0000 | +0,004% |. 903 | 4qo000f |-qo1wé |-g0tr |+ fo24t) - 00649
'{ momealy (£.m/) 4,450 - 4,040 -0,y o6

66



b) Encotbelliment %ﬂn&

H“.’: 20 T::'. -5,047t /ml

Fvet y- 0 | Almy yggr. Al Y=B | Gl y=2b

L simnix sin2f% jin aid | Bule | s | Poude| po Aude | U | frite

A 1 o, 18f .04 _goyes -0116) | -g0302| . g 090|-0,0190| - 8 058y| - 0,008
- 0,33 -0 03¢ -9,0351| -0 0061|.0,0263 | -0,000f| o 01} |, 0,0010 | _000l[| 40,0013

5 0,y 01 _ocolo|t 0,001%| -0,0038 10,001 _0,001b |4 0,000t _gp911|+ 0,000

momedds (4 .m) 1,450 4,039 9, {20 0,4
Remorque

‘L“l%dgc‘.lﬁam;dmn.n ffm&.mfuw&dhm«&&dw&b.umtm&dwdbm

S clu)u mel'an-ukhMQu}'&M*hfu *’ju (mesakif )

() kbl limr.&clnhédun.nuﬁ o!.wkin o tadalle uabrols ?uln)wlu;,.. dupowes pur Lis

enotbtllimedts

Flbre dmac /umwab- ‘“‘J‘?" ol broltoin fuwafa A IMM‘- 8e
1 + 3,939 - 2,423 -0,049 - 4,450
[y + 4,008 - 4,93 - 004y -4,810
3 +y, 4y -4 - 0,04Y - 0,5ty
L 44,08V - 0,68Y + 0,050 +0,65Y

[D_ MOMENTS DUs AUX SURCHARGES EMPIETANT SUR LA DALLE CENTRALE

dus lémenks de wa Ju-.r. qui empittent pur la dable wntralle sant

. 3" Yue J un camion Be

. A%henille diin M, 10

. Elenyent o “une vace

i

On cwluleta fos moments dity a'm)au‘ﬂ;m?a daw b :L“tu-.l:a febus
1#) Debevmenation o %uh‘ M cotrapondlant o cea pwuﬁpws.’u
Nokakion ;M5 : orcdomnce oo fo bigne dinflitrae ol coefpiont Jramavinonl W ttsaponckis dune

&7




charge empistant Lo daMe centrale d pankin de L'encowb ellment de Seoite
/U‘—,-' A ﬁ.u.h't..dl. ,tit.nwtéltl.ncuédl. an.h“c..

Fobleow donnank fos valeuss dun oo ffieionis de Ylinton framutmale wriapondask Oy Koncm empistact Lo

Jolla tekualle
y:eo ) : );‘ )’r % y= -’i‘
d
AZ | | | A | Al | P | 4l 9| A
A | 38,338 | -T033L | spe, 440 | -434, 954 | 4626, 99¢ | -528, 491 | éof, Fur | - 381,443
B, A -few 9y | -tu, 96y | 453,93 | 29,090 | 936,30 | - 190,043 | 469,93y | -10%,299
Af|-1oy, 284 | - 104,234 | - 6,339 | - #8,281 [ £38,432 | - 43,919 | - 0,559 -19,425
Mo | A6, 43 |-1356, 45 | +803, 08 | -1H2, 65 [+ 860y, 48 |- 1845, 70 [+ 2073, 72 -140¢,9¢
A3 | 43,8y |-#3,3y  [+330,30 | -€13, 313 | 4134013 | -553, 63 |#4265,37 -313 y1
dr|-Lyt 4y | -ul 1y +185, 40 | -203,98 |+364,40 126 )443|+ 563,25 | -65,99

&MMuéwmﬁsmehAﬂJumm&hb&ﬂtw 6\51“

Notakion 1 .(P,‘ i’,,ﬂg:;kn’u detomparien en plrc de Founaten
-(&,€2) :mom.utdﬁ.m.,pu&“‘ay ompitbaut la dalls enbrole o paakin dee

evortb-iments Etmu:la. towite 'l.upuhucnui:
Sm.:.p\wuy—n Swu}\o.u‘r_ B
[ 4,544 4,403
P 0,51y - 0,944y
' -4, 5[‘ +40,0lb
Y=o (2] = 437 +0,024
n o +0,(38 +0,538
7'ﬁ " _‘,5" -‘l”*
P +4,041 +4, 040
= b
7* %4 o -1,499 -0,4t!
« + 90 +9,533
Ak LI ~ 4, 054 )

E _ DETERMINATION DES MOMENTS TRANSVER SAUY FiNALS

L et fpoi dam o Jalle cntials o b changes il o st timens oL iimos

deus Mq@m?{ihnh pur Ja dalle tentrals pont cumalite

s thes pont- Lndipasiableo , by viewment

p'njwhm aux momenls dus auy Jﬂﬁ,b *ft“l'l' MIA-!A dnﬂtcufuh A'Lnd Pﬂtdt'fllwm‘&o fl‘u.ﬂW

68




Que Qma.uuul(mubsfa—%d TL/')

Len omoments IMpLWWAM k-.L&aupumtor&—
D! momenk ona.d.nlh u-J'.mL-

63 mm.ka#nh LWMIWM.M&#:&
Ed i momenk a//mh/uw,ﬂ;;mo&?b pon L'tncorh tllament ole chaite

r‘l)O G. A Bc B'L M Ao [4fe l-;!_

wa o

D59 |yedo | 4352y 4329 |43y | ~

7=° ed -~ -] - P - -
45431 | ~ | 4,436] - — | 495 |
| 5,55 | 3,974+ | 43,692 | 4,680 | 4y 05y
)’:k ed] ~ 0,5 — — -~ P
4 Eyl 4u,369 - o, 69L| — —~ L3091
> 4,2y | 3,995 | 45192 4,504 | 43 95} -~
j=-‘3 e - L,059| o, ys1| -~ —~ -
v [ M | — [0302] -~ - | 2,021
»| A88] [4/9%3F | L6uy | A406 | 40283 | -
)'=$L 71 A5V (45| —~ - e

6,233 | — 0,42y — - A4

M<O T G A Bc 7 Be ﬂdw':f: fod

w bl
) - ~4,038 | - §,69¢| -9,349 ~ -,

Y=o 8| -14,{98] - 1) 4o =14 - < 1 -%1Y
-~ -4,283 - = -~ -
| - -1,369 | -€, 44| -960% | -4,9¢1 -

):5 €| 40353 - [-o438] - Y
b - -4,319 - - ik =
»| - | -139¢|-37/7 [-65vI | ~éifo| -

yp dlepm -~ T - ~ -4k
9 » |-4u9l - > = =
2~ -4409 | -4,936 | -8 31| . 4,515 -

yeib @l ] -~ - -~ - | -e43y
sl - -4,048| - - - -

= PRISE_ENCOMPTE DU COEFFICIENT DE POISSON
W rssulke da itude sHulua’a fln M. ROWE Gua bo wloun, mon mulle Jﬂa&/rM9u/ olu wefficimé
A poisson 7, m'o. gu'uns J.n{{u.uu. he &mb&. ™ lu velenis dus moments sle ﬁ-&.’m» Lﬁn,a:l:udfn‘ll,. Hn'ae
v pos de meme poun e ?N: Mlumnu#ﬁaﬂf&bbwjmuumﬂ—.
I moments princspany Liamovtmsasn Joo flus importanls pe procuipout en sl poinls prrocke s 4o
Loxe fpn%(\mdinnh da ba dolle | on, uchendhe Lo mﬂt'm?lm on tes poinks Adn Lio moments

&9




flzcm;ra..,‘ meat&u&aa»,‘
Mj (X,j) 3 K.VM;
et My momenk Longitudinal dmi-hrate. pan métu fincoire de basgun (x: %)

i by >d .
1% %% b: du‘“. Lﬁ’u\.l"u‘vm

12', oi b a: ;-: : deme hm]m\‘b"nin

ona dasanotit tas: b . 51328 =
w-m-q'&b‘f(‘l = K= 0,461

v: w%da& de f’oc'now/. Ve O,bflat.[u dalles en h'fau«/:u'cmf‘uu'né
Jir moments Eromsvtisany dite aux '-'-u-&i:untu Jnn,u d’)wuptwbu en fanant comple Ao lihfluuu_
du.lﬁ%dm& de poimons ponr L pumes dows n.ltﬂum)mvauﬂ'

G A B ™, 110 $roticia
| M’ =K.J. My {ﬁw’nbﬁm 16,0521 1’)34: 5;”? 6I4“" 0, y3

i

(3. MOMENT TRANSVERSAL DU A LA PRECONTRAINTE
Noua talludtrens ft mewenk dit ala Ptdoutwntr.. o mi-bronte Date:
HT‘P SK7M, dde: o HMip: moment fa-r'ﬁ.daa,l de pretontracnte

- Kz0,4ybd
V0N (ﬂ.{fﬂ'uu}: di peimon
€ tyeenbuuh dela bow- de dewntwuht-fm uf/ml' o' l'axe newbre
e’ qui nous downe wnoMJWfﬂ miher Linenire ol !M;M

b1 . 0,¥ 638, 1M XT3 . _24, 50yt m | !“‘w,
MBS

HI»P =0y

. DETERMINATION DES MOMENTS TRANSVERSAUX NAXMALES
(0 momenk bramoaal pavctf
de mement maximal f-onlt'u'hl'obtm Jdn-hflu (y=o) ea M Lo combninaioon puiveule ;
G a4 o(She Revke) My Mot 4,0 (Sbe Mo+ Me) 4 Mrp
”':m Lyt 60y 40,0 (400y. 4,4.20,0143,302) - 21,52y = 53,600 bom Imd

ML, = Sderybominl

70



k) Mon?\.\: twu_jv ’N:M_ v
L inament mareunl nc"‘fia’u& obberce am o fibu (y:=9/en me la combinaison pousvants :
Gatt[Sbe.Bertr)
Pt:.,: H(,+4,L“.L¢.H|‘+ﬁh)qﬁhp
Mo = M8 1,0 (4,004 443,045 +42,428) - 24,50 < - 55,920k m|ml

Rcw\mﬂu_.l.__
Le moment i a'j’t‘lﬂ;&u ddu D%M Jt;a%a»mﬂdm pUa €n n:o:,ofc QM;'L.}JDW A 20

e di fa ol
L. veTERmMiNATION DES EFFORTS AUNIVEAU DE L'ENCASTRENENT ( DALLE -ENCORBELLEMENT)
4) Au nirtau ot /f:uwu‘dénué g_a.uc‘.t ( "fl')_
M™ 2 My f, L (Mas Mi) x-6/481- 1,4 0,050+4,280) « - 315 4 o [me
T e 1 o4t (L Ty + T ) 2 4,90 A L(1,04 34,255,043 +0,867) - 43,338 k. [ml
2) Au nivtau, de Jfr..m:o-:.kdhnu_k dwite (33)

M™: My oa,u(Ma+t Mi)e- €,23141,2 (0,084,430 ) < - §47 Lol
T To ot (Pbe Ty #TR) = 44,346 +4, L (1,08051,2x50y% 4.0,047) = + 43, 33T b.nfuil

J_ FERRAILLAGE TRANSVERSAL DELA DALLE
{ea oumat sy Sranavtaelis de ba dolLe pront determings o pakiv s 64'.51-!4 Jes ﬂm pollicitens . Aru.'.

L' 2bude da Un b(’:'b" Eramsvtisals a mi- haste mows avom obkenue s 1Wiadtals P ey .

Sollicitakions Pondevets ol f™ gen
Mo = 52, 654 b [m larguun (o b fibw y=o )
M%ey - -85, 305k mj banpeun ( poutla e y: 0)
On Ao o thuditn une peckow mtua.hu, de (4 20x4)n Qui puk e poumdpe 4 sin moment
dn {{P':“"W f\""“& °*""-‘aﬂh5 thondelt bwwrts uuma pedion Seitn fw-u'fu Lenoaie -

4) tﬂnmﬂ A-_LQq. ﬁtbl‘iow_pd{lidk'?u un moment postif M*= 53 bSL k. wy
LL'. N—d:‘m-bl"‘ﬂ'{w )

53,66y

Eona
o) (.a.o.u.J. ’Q. moment niidaut du beton ey ) ?. ’
= == o oz -'-fﬂ— Q
HE5"’ RbW ave K:%R‘CL ouw | % P .y
f: 4-§ e -}J

71



Oy = uoh%n.: o Gu z 2400 by feud (d60)
— %:0523 ¥:00 . K =q:,%s;|.;fc..".=° Mg 59,314t o
on a done: Myy: 534, Mytev > M 53,62 b e=p A 0
(1) dekerminabion dea armatwus __iugu:uu.(; )

A-M - 53,65 :-!0;53‘“\1__.1720:24;‘30-3
YhTa o824 My. 2800

N Cu_&mhou- a QA &p&\n&bw

——

wp. A Spe2088 .o 0182
e — Gpx 2y

L
on Aﬂuf' 50.::& ln vtlti&-‘mllbm puntute : U-‘zé fony %&u”%k’

TR 7 YU ST 11 TR T
,luo-:):F Lo 4+40.0,0f1y

Op - !m\ll.“i. = -lq\iﬁ‘ 4" 3,y = 4363,41 g lon

z‘»h,fut

mau (423431 196441 Jbaea
la [gapuahow m'ok Pq.ﬂ.\q.&‘u done ondoit i‘uu-ﬂ- calud tuacte et die calolen A

ot Ja tontrainte Ba = 93 = 496%, 49 lu}lg... e 3.... wouwedonne :

X=0lb o ¥:08f gy A M, 8300l 3008t
Yh@G oL Hy. LA

G—;Q,é. min

— Oa s 1964, ytho/esc”

Vesfiabion alo ondihow dungn, fragikly (b 52 ccenss)
on dout awir : Ao Aoz 38,09
4
mi-;(l..A.,) Ayz4,2ho = 36, Hem”

Ara0b9.bh. & - 069 10040y 5L , 45 732 cut
Gen Yo

=0 A: 30,09em’ S0t A0T20. 3, ylem’

(i) Determinabion Jta Armatuas pupciitnes
!

A-M . 5580407 31 lbem?
Lh.Ta 002y my. Liw

—i
/

M:559L k.0

ll.t:lbaw_‘;

W= 123480 kg fnl b G = 4967, y1 hg/en”

72




2100 by kar” o
T; LA 0- < . ﬁ' Ly e’ .
T2 ¢ mi Im(m) —> Oa £ 494% 1 ha/cad QLM ok pas vOifiti olonc on reffesr
Joa callids aree G v 496,y by ent

Az M 55045 3 30emd __ 40TL0: 30, Yend
Yh.-ta 0390, My 1943, 41

—_—mm = = - — - —

Ao Ae: 31,4l
A
i (As Ay ) Ad 24,240 = 3% (9end — e Az 31, e

Ajso69b k_._ A5, A5

. tondibion Ae non _é]n_ﬂ;'lih.'

on f.,‘und A= 3,4l poit 10720

ok Vt:u'ﬁimkinn dea contraintes

4) mowent /bh:}u'u_/aum\’u.zo —’;:LJ nA(h- J / ' L™
a;{',QW

Moment d'inenbie. : r.éz » RA(h- ,} = 215929, 131 cal
bibow Oz M My ;se,wn.;lm <chmI7u..

L

Auon 05 nt(h- -g) = 1634, 0L he fens® <Oz 1967 Yihg Jeal

¢
é. -
2) Dl au memenk. M -58,92k.m
. Homué,‘aﬁ?u‘,/.aycna‘;fu =0 ....f‘;".n‘/‘-;}- o h i
— a: z‘,ll (L V] =

. Momenk J'tannfy Ie __,u(l. ]/'._. T = yu15128431ca8
. batow Gb _} 51,6*1.1!...”1_:10&,/&..

A G- n%(k-;) z 43034y hgliad 235 4344, Y1 hs e

K _ FERRAILLAGE DE LASECT/ON DENCASTREMENT (DALLE CENTRALE -ENCORBELLEMENT)
Sedeion Sencontiement droke M™* U1 b bl T™™. 4430810k /md

Suckion dunaatrament quude M s A b ok T 43,190 [l

-

ln deuy p&t‘ousa' J 5 ,/mu?mémm&u moment M- . U5 b/l done on auva fo
emL Bumun?. ,fn(m.-&s Irﬁ,l’h“"u_ de ddbominen Jo {!Wh‘.“lf isia M}‘dgw o»}.mdu (-"j
73



1) fumi.\.l.ag!, de ta peskion apudhe

M=t UL - e
MW (@ ..l'f- = 0,258 g
Mag = Rhh artc K:;xiﬂ 15400, 3
= 7 =
Y “%lo,‘lq

K: u5,4£3|ujle-f' —— Meg: 59y, Myt w.

MRz 534, My bow S>™MeH TS bay =p Ao (maimon Pundw A'ﬂu'.u'.-w.!.!.)

A M wMEaT s 9ta L LT14:30
Th Ta  012y.41y. Liee
. \zé_%ﬁt?:'_égs.g"em:
%&P\l .zl'nh‘h-': -
To < win —s Oa € 496%,44 h1h...,‘-

max (7,5,) s may (12,1 ; 135!,144)!.1!:-"

Con

qui.ﬁ,%‘.uba-v ""‘*’f‘"""‘:b""":""""f‘”‘d bos caluuds anen T w1863, 44 hafont
A-

M e
AT 0,195 My. 190y

:h,3i“‘-" —_— ATy 24, 62 en

Ae ﬂ.gl.l,uc-f

As> h“"‘(.h.y) Aoz dyihaz S,y

4

— A3 5 5uw
A zoeabh &, 401wy
on

on rio.a ET1L = 6, 4 em®

2) M?&&Mdeh
idetigue ou {eaailagy doba peckion C&m.,\.n. —a 6T 6,

5) VM @ow JQ tn'\h&ivﬁ

momenk prakt gue foye neubie = o _.%Lf.-u(h-”;o => J=134f cow
moment dinerbie : o T: é.gi snalh-y)’ wtp T2 395539, 7 cost

Ld’ow: ﬁ'l; N _';-J = 40,1{ h’/m" — f'z( f:;)lo&’af

Acen . (g - n.’:"f-[h-}) = 4”3,“ L’/e..," —» g« a: 4“%94‘:/;‘“

74

LR
.






A P44

499,






- Vq

N A




APPAREILS DAPPUI

¥ Prinupe

Le but din dimensionnemenk daa wmta J'nﬂuﬁ. ot de Limiker Lea tontrainkes qua A dm[o//\.u.t dawy
hmrm A nivtam duylm de &utt«ae dulles qui hont dies mzﬂuﬁ ﬂfft&'?u.d: ow de Jt}au-q.-

4) Compumion 4

Sou I%&&l‘%‘kwdaﬁamm—du _———== -
conkainten b eiaallemeds Tu e mivkau s lam de MT;"
frottngs , kandis guaw milien du fague fesillet S

e olMLoH.ut dua tonkrainkes marimales

th‘ :___4’56;‘ At ! o o:;a_._g m&‘wmn
A ax
. Oxb % f-,o'uu. f= 1 dimension uy!h-hllﬂﬁlu (usl-)
1k(ash) e 1 k : tpoimuun dun 6&-&&1‘-& neoprunc
t) '-D_L}!:o'w\'.or\-

Doma bt tar d'une distousion, La distubuhon do mutwutummiu}lw&ﬁuﬂhr d’uu'ﬁm-l—
wa (27 npﬂf:wuhu-\.': i,
4) da dt'6-ﬂ-mh"w WUy de E'Wml vk le‘:. ( dilakatiow, nabroik, ﬂr&m’c.) e L

s ot A cittnminn Lamgh dicdidtonio, Lo contrainber o Leffort /"“' %

(D\u.;?anJMt ! ia!.q:%‘. : T“‘. 958‘436%1

u{naukn't“‘ —» Hyz Graxbx &T.

ok &"w’ iy ) Ty = M -
v
Dane e cas Lun %Ié Jannau"u./ Ju Jc’m!‘afc’%imfgw
qLu.Q-. wodule J'dastichd Aramsvaal vouk deax (f'l'o hmhh&atmwdw%\h&yu
/é’l'l,:_iz“_cf.-..&: 2.

T Lbxaxh

75



3) Dawa le car ot fu dewye can pe puienbent pimlbanement :
U: Uﬁ'ug ‘d' H:Hrﬂ"),

Th = Tuq 40 =&Yy My
H Hq"’f!"cﬂ, G T+L.A.L

C) Rob..h:ow
lﬂuqufw ﬁ-td.tc. poliolaine d'sm ﬁaulw p A‘uq.ﬂmufdoyfuw a Lt {wttc Aﬁ'Jt.n'u.
du mins feusllet, lo niportibion des conkraintes de ciaoillimenk 4t comme puite - La- contrasicte
waximals. apponait griralinent s b bords parallil 2 Kaye ds robuin

Td.%(%)dt axrts “E-T%

1 H‘mnmi:d:‘u”al ul‘t-‘fm-la\o\'ahm

7 ' M ' i ‘L 4
\T/:/ ) G%%"K

W uk bena compte dea Jiﬁauh .hrou) fmu'& dimenoionnement ol lo diteiminalion oles
conbratnlis . da valeus de la vdnbion & introdiire daus s caliuds : oy ¢ ot s anee s
o = "otakion C-—p-b«.‘[)-l'lJ ( e 14/4.00 ‘I)) fau&éefupu'w

EVALUATION DES EFFORTS DANS LES APPUIS

1 dffmbs vedkicany

. K9ed | Axuetx265u3 | 594,
. Potds propre : rls : dnunds . 524,08k

; SMM%‘;&- e K,,LA::’xLJ 5 “L"’“["f’;‘lﬁ-_‘"“t“,;m‘,qgl:

. Sm:ﬁ-m\ﬁt__ﬁ_e‘. f"‘; ky.h..‘.’-..i?di

. foo = 10WL -5:4,0!3:0,5!’[((11—0,9:,19 0,593 10,5300) +3 0,101+ o,;ru.)J = 4yy, 138t
k) 6 &
U T 5 T

Yis! yq 30,5118
73 3 0,544d y’. : 0,8300
Yys 0,451 Yot 0 ayo

« 3 M L0

%md,omw F"l. Y A8 Ky = 48,038 x5,3#0 x4,01 x44411 = 424, 300

70



. bwu.ptamv. des brotteins : o (2X040xi5) 25,543 4 03y6 = §,523L
2

o ot pomique varbival : Bz €, F, = 0,04x524,08 « 36yt

3) lw %ﬂ Aou}o»tm&x
Ftun.agc. dwlb& uu,u/nu/u llféﬂto’lp‘u}a?‘&; CM{‘ /maf-ﬁ&d’é/—&

Je&awml.& .1 (Cluuwamww 8;)
(“odpuum]u"\o\;ém&qﬂ H-Fo 2 04x 62401453, 101t

delimitation de [o. ontrainte moyenne, on kiw L'aiw de 1'!”\4101 A'ﬂ"m cAebebon otaut iuﬂ‘e', ons
dot avonn Fovow ¢ 450\:1!:...."

Onay = Ve £ A50Rglid = axb Nma N

axb 450
Fy +Fop +F . cndalke . 2
e Nmox - _0_*5_.*’ (_Su#u.) B Nm.mbltwnuuhu’.&mtmlu‘uxuuta&qm%u

. (824,010448, 404 1,583) 184 3¢ 4k 46 | g3 a31 cn?
150

done axby fotfasfy
S5x4580

on Jeinit comma model 1';,& SEMDERLI 300/yoo/5Y

i hange | P | dpaimen | nowbu de | haeun da | Asubens | diplasement | epaimens
axb :._L?t voliad, | T T | Jesendes | comda, | gh Jloabomiie | adminitle | S0 fesdiich
ety [ Sty [t | B |t | | Lot | St
300xy00 | 4200 | 4100 155 g 5 4 yo 5.9 3
VERIFICATION A FAIRE

) condctiow a fo ptakilite (non déversement )

55 =pay 5}.-;

Er

Q2300w 5x5,02l0m Vél&'é"-!.’

(® Donclih'_cw MN@M‘: t O, > 20 h% femt

1) G Nmin . 534,01 402 :86,15hg Jend > Lohg fim® —y veufie’, ole '
" Sw) S(3exue) “ " e an ol sigus
a&;&)’unfat
1) JHe{N (a)
i"’f"+-"—°- <ff W#Wfﬁﬁww w.tuﬂm'm Lrrobes
0 y

77




@) &P H-: &ﬂ%+u:‘qdﬁ_‘,hxub
-Aibmhimbbnh\-ll'_

. utralk %:%4,:5 {oV — Ah&iliﬂﬁfa“"ﬂ,qunn

. kmpf';w&uu 9_2_’-;[!,40‘“){., —_— Al: L.Jv'v!_%r!_ég 2,55Umm

- floop - 4%

ﬂ_,_t_: puss Auw meliew

A Lo pire en fomoions «omeeee YRBAGE .o ___. 383,434
En MAWCR - oo com e oo byl04d oo - 4,009
controninte mogenre 4= - - - Lot 59y .. 635, 24f

G’nv; l{“:ﬂq+£5-fal.llf : 554,y __,".:M- M;s~463’"—. ‘Lt’:qm
v ¥ 4305f0

Bluay = 1,468 42,5541 5,yv0 s G423 mm.
Mmin = 448 mem
fﬁm:’u.\t. a.”ou J'aﬂwl e ume distoraion UJ b![u’na.: UJ= L.e{':&l.% e l{; A q,-H&'nm
d'ow l%«l l\du'.aouhﬂ, poa J.nq.u. 97.«. de bo cule'e I{; g ﬂgr_:lk_
owte: Tr LP.‘MM,A;I'W A'aﬁu'.
G modul dr Wraillement = 0, 1My, = ‘,‘lbhzlua‘
axh 2 30xyo Atekion d'elaatomi e

Hg. 34bxo, uHY x30xye_ 113 30¢
d- 5, 'L’

En Wrtnaut o rc..a,...h'w : “?[51,401 +30J # 010000 < 97544y, 4ab +bo x0 3 x 0,y
= 41,306,455 _, e'ut viu'ﬁ»‘s’

(%) Dib‘:_ow.o-r_v
» difprmabion Lente :
‘73\‘“ /T T,,,ﬁtsl:,h :GW/T Hyz anbx Tiy = GraxkxVy/r
TH3=c,u./r < 0,56 = W/Ts0{  a» 4HL/62 :0,991¢0,f o clot vf'.u'ﬁiel
v Soun l‘%d: &' akf,vtmtmimi
'tua + Thy ¢ 0,746 (Selame *6%)

78



Seisme : Hg = Hs /g = SOLIT/E < 6513,5 ke
Bm.muiz Me« He/§ = 3017/( - 3¢50 h}!u&

¥1,, z:a‘b. %+ = s_;% +%= 0,1 0,y vEuf (frenage)
lT’} + l:;-b* 0, =p _‘1;_?."‘.. ﬁfﬁ;—mz 0.ust 40,3 —» verfse’ (Jeiime)

Soua E‘%& simallband : Atiima . fuinags . defovmabion Denke Ha LHey Wy ¢ 436
u HL R 3¥0 & (548, 1 - o,bly 4,3 u-iu'é"c’

53 LiAbsiexue 2. Uibxdoxye

On Jo& \l‘.ll.ﬁ{u, cuum‘.,'.a. tondction Tae Tn+ Cat < 56 lja, L 1 b\, few

Tuzd§ 5 awee O s St1.0001buw eI 430uk 1, 41 w3y k¥ of 8. 30v4o g (3 = =20, 1hg lund
» "5 3oxyo h‘ p!..duwo)‘ st L’ -

= a . v
The T, 405 Ty = G%l *°’rﬂ'i‘ 5,44 bylead

¥ Rotakion

3
Soun b ag: A . WL, oa23nd
IWE,T Iy 4308510.4,08)

o A ¢ ops Al € At anar WS, o e

Lyey. I Ly, 1308070 4,49

kwttoin : oy, 2.0.45-270 3,168, 0,000 23y "d
1y 13097%0x 4,697

Soua B¢ : dg, = 603,130 x 45,7y + 0, 00028 7d
1y. 4308780 x4,693
Sous M 10 : Hp2e® 34,41 4V.543 s 0,00034d

1y . 1308570 4,693

oLy = o,ou.ho,oos.? o.ocpuqu,!j % 0,00343 nd
. 46 [ 30y . v
Tl & e (T) 0,005y8 = 412,845 h’lu-.

Tws Tus Tots 20,43+ 5,1 444,145 30, M bgland £ 56« yo,u,u.d' o uc'u'f,‘c'

79



CHEVETRE INCORPORE

Lowque f pont tat binis, J tak nicossaire. du privein pun Qs pilia wilite aimy
hektre inopes dla phukunt ok wgmant pun boute Ja largeur bioie e oo — _
kablion . B, P s i s e
Lo phimo. mous montre qu i Aavew malevellment impouchle ole uprende o 2
pan Lo pde peckion S40 den %\K anbrodul pan o Jmaa dioptites Aame l'a?d acqu p' S n'ecisle
par d'2puia prlon RSy, . 2 bje doutag. ne primet deac pas, 4n cas clt b Arorescd e himinnon Lo
fmj&u Jzo}ilu tul e
o L efforts ¥ exongan tabe Jua [ laquus 4 fpuic e pont pa conmca, on prainiva pan mesure e
peanitd ume poubw Framumale inworpore domsla dalle o nivtau de apparaids o appuie (pule & uidee ),
ke paubie v agpalie “ehes b dnovpons”

(%) thevetw in w\tm-f: Qs Mvtow de nn. g&l
le herttic vk omimil & ame fuu.tu. ‘j,.u.nhkcq-n Pun ting A puin ( Ling A#MOL 0"’#&)
[ (2] L [N l;q lr
T ’ v * &
leuw| L L Lo | Lw Lo leuw!

l l 1 j ‘(cen\wﬁh-llﬂu.fuc_»o’ 1ullkmiht.' dl%,wﬂhtrolpw,tﬁ,mﬂfct’
74
fe,

o Galed du dforts nobliutank Lo chevtbre
‘;l?ﬂ%" o Qwu’n%g_
dmuhc ],meu.h, : B 884,01t
Suuhm*gﬂ +hwottoin : F, = 104,923k
Selsme O PRPE TRTE 1

dr l'nﬁm' pe\ewm enk

Roz Fo sty Bprh, —o Roz 599,004 4,345,623 +306,u3 = 813,46yt
—, Bj"‘ yob, $aLk

80



U’-tcpouku, pk thudite pows ame Jvuzt ,wu'ﬁcuu'm et tparkie

ci-_.?.'_’:': auvec ab’g_-"l’_ - MAY _ 42,696
15’ ) Sﬂ" J;O“:“

Jou: go 4ok 5904 bjml
12,696
Powv taludic: Janiadion J’aHu..'. Re, R4, Ry, Ryel Ry a;u:q.u.&omawé’m% Mo, 1y, My
Hb fk”q &1’.&"’0'\‘!\5 I-Wbﬂ-‘f:u Hp‘,'ﬂﬁ’_ ’ H:, d-H,"I on %&:7“‘- ‘bm’{*ﬂdl ‘ﬂﬂltm mﬂla

o- Lsx o431 (T I T T I T T T rLIyy
(%) w @ GV (w

L\-_ | I Bgztut 1,low

t
Moz Mgz - Lo 5 6tskm

- A'tquokion ds Amomenls Mous olonas :
My=Myz-45, 58 boav
Myz-1,593¢.ay

. Ebuwte; M- ﬁ‘fa-r%:—"-"

MeazMa-uz+9, 300k .ow

Mi-n2Ma-s = 4 53914 v

. Readiom d'appuio:
Ros qS,o’.s:wm
Rae FHAYIE

Ry:z 33,1t
Ry It
Ry = y¥,0A5k

QQQL‘..,D_ du 5&1.1:11‘.[!.&%;:

L’o:\IOuvv -b.:!
La %
hzd4l-04:44m = Hocm Y

¢4U ﬁuquobﬂluu" =% E’g:l‘uh;fut - T -
¢>,2.-f G'cuum\xu' =Y 0".,-“#5;/;-:

Flixion pimple o T s 10kg/cn

0% - ‘:‘l"/m"

81




@ Calul delo pckion dasen pugirionn

o 45 58 4. -
Muay = - 45,582 .o . i
Mess KbA avee Z:4 a6 on 55y T
§=4-4
3

0y = 110b1fc.u.1

@Q—.llwbﬁf&: (¢ <)

— Az028 , ¥: 0,8y . K = yf,#b9 L?’m.‘ —— "N S, %8 xyo x 110 = 224,588 . m
Ona donc: Mpystth) 522 b > Mz AT ST b oy =mp A2 0

A M T emt —y 2T10s b U
& Sh Hwo.gqlyanmo

. Vﬂwio-\- ala ﬁ_\_‘&_tua.ghm'.
:}‘F:i - 6;{8 = 0,0'01"-"
54 2yv.t0
2800 b lem"
5 = 512,29 hgload e b _
" y Fa & min v Ta g A96T 4 dglen
0;’ = 146 "4""&,’(‘9" m(d;"‘.')

la gt'-ﬂubah'w m Ut pes viilfiee, on Jﬁﬁaiamulaluah avee Ga = 196%,41 b;fu.."
—a K= 0610b ; ‘: 0,1‘95

A-_M . aniS  gogpud | 3720 94l
e oA MO

a \Mw&bn} ala tondition denen 6Hil«l‘.l‘¢,
{ Ao Aoz Bytum’

min (44,4z) Ag=420y 44, doyum’

Ay t68bh @ 04040410 LY . 6,0Fcw
[ Yo

e Az ulen = |, TAD 2 42,56

. Véuliakiow dta ontrainkts
momenk pbbﬂu;—/mwiu. 2O ikf-nh(_h-’)zo —— 3: ll.[,f'l'w
wmoment d'intakie : 1= hzl‘...n,ﬁl‘\-zf' — T - 121801y, 03 e’

bebon: 0';; .';_7 =31,arh’h.t<€"b=uou1rwe
Mot fosm iy (h-g) = 462y, bfbglend & Tan 496, 41 hylom”

82



) (aleal deln peckion d'acier infévitn
v
Mm;: 9,'1"‘ b.w
o053 ¥=03y Jod : K= qs,*ﬁsh,h..* —y Mig = 95,763, 40.(110) = 221,503 .

on a done; M'_b:u‘l,S-u-‘l:.u)ﬂ:S,i!Qbm oy A'-0

A M, 2ubaf _8, 35 2T16 =4, 008
IhTa 2709.0%.40

. V(lu.&'t&t\'ow .l:u. l.(L &M‘At\'olv

J{F=i = Yot . peofod
5 /
} 2.yoto

2o Lilnu"
O (ﬁ;ﬁ,)

073 = 624,57 ko jent
0 - 1954,(41!;1!;_.&

da %;muaico-» m' ok pos vc'\f.&'dc doe mu‘a;t,ozu.Jlu colbbuls Oxte & = 496?,01‘:/:.1'
oz 06l o ¥= 0,438

AM L 5480400 | 548 o 3716z b 03l
{h G 0490 At0.4360u)

f&&“&'\i — ‘iﬁ"gc;gqfh?fmv

: \.{.‘...“‘6;“‘*&“""’ alln mhclf.‘:t'ow denown E_EM
/ Ao Aoz b, 03em

A
- 44: 4/1&!411‘1““1

mn (4']‘&)
Ay:z063bh o - g otren’
[

—_— A= 5;0“-"-" = L'T"L:-&WWV
- Véufiabion daa contraintes :

moment Afa-ﬁ'pu. /Maﬂmha. o ._..;“.'l,‘. nd(ﬁjjz o 4 22,92cen
moment Jihentie I é}’,u(h- ;}’ —» I =1035040,632 em

beton: a'g:__rl.); ;u,ﬂh,,'déﬁ'gml.’/mm

Aunm : 0o m%{s-;} - 4419,02 k,/...'-go'; s 196, Y hg e

(9 ool dos ehiony
U:. T are Toax = F241¢
b3

83



e Tp= TR 1p a5hglen
uo-;m

\I:'u%\‘mkim ow waaillemenkt Tp ¢ fb = eun’uﬁb’

QQM&D,'WM
T :&%:(4- % ot /-m:&u,pu'ac e betorroge d‘j"é_ aine caledy
M’,nr‘,d.w» &%
Oap = 31Lbke/ent

On D Beux codus b =p Ape 1431n>

oo AeGar ¥ 4,454;3!&:#“6:5’3:0.,
- T 1,941 03

Lz h(1-0375). 30,
wirsctl £ ¢ mony 4y b4 osﬁ),soum

b =0,k = Mem

on & ,t:s,ﬁtf-w 'd I :50,‘67&»#

84



DEFORMATIONS

la mise. en p‘lf'-whbni.ntc. d1.luu. plew wgo\d‘u. dudtﬁomﬂom : %LR‘A’ nototions J 'a#,n;o,

4) W&; ek conk

o plods

Lo, &&cﬂi 4 mi.- poitée Uk

¢34La ; f:%[%‘}'_;;a; "

%

¢
4 l L (L)

O puuk dine qu { ek & €1 paio Ju mement ababipuc pan taphont A Lifpus e guuche e i Limibet pas &
oufuaw d oo momenle ril.pu'.wnk\d»h- N.t J.aucj\nqu. pubion o Loge '-m.,r.,tgl ok u'{e'ma.,wfn. deme-

fongutin

HPz Nxt owte N:iﬁ:\..s-wi#i - (26 osaq +2b cm,,)d".:..b

i ) '’
Om = f_ HNJ&"'G;ML: wonbracuke
by

Mam

(A diatamee (A,u-l. 6\.L1.L mam

Seckion COS oA Cosoly e (=) G agimt| N (&) Hp = ”"(4
9 v,998Y 0,094 0,0005 41%,U9 by, 33 3,1
0,AL 0,9914 0,8963 0,493% 414384 Cuyd, b2 1148,30
0L 0,9993 0,991 0,34Y43 421, 30y cuny,ul 3,5
0,5L 0,99%% 90,9991 0,459 428,823 651y, 00 2043,69
o4l 0,9999 0,991 0,546y AL8,35% Ery3,H 339,83
0,5‘(_ 4:0 4,0 0.-3'5‘0 "z_ﬂ,‘;’b 6511, 00 A5 do
® @ ®
LM 3N
Pt 13,69
Jagramme sinﬂs&c du momenkt Peery Ty ’
1 pretontrainke 353,00
A 1 2 y 5
X (m) 1,304 | 3,98y b, huy §,9¢9 | M504
S¢ 1599,645 | Lyukoyo | 6610,030 | Fotb, 0fy | §934,531

85




foIiXer  avte Ev:t303SI0 LI ; Txd éa¥m¥ v f:040km
Ev. 1

\5) w(ﬁl— diie o,-._?o Lda ?‘-‘l""’

. P E‘t
[« ML‘tM H %’ = sq - j’ho"'(u'r“S,“ = o,’ofﬁv
MY EYL 3Ty x 4309500 x 4,637

"-) ‘&u‘ﬂ-‘— dik e Ay )n.vjugﬂa__

A % 3 4 ¢
™, d01 v Ty s
L A v 3 Y g

X 1,103 3,981 b,uud §,067 M, 503
Sc ySv. %0 4263, 6% | 1130, 16 | 2#y,500| Ly¥H,49

*: _;_é.‘_.x—h‘- owte Ep = BLIHyol/nt of I: 1,69%m’ __, f: 0,01m/
EcI

) ﬁu.op\t.ch combuuckion ,f.cz %‘ur"’b) : 3.(0,404. 0,401) = 0,00 ¥}
- Awde : f:!Pﬁ'f(,,ﬁ— 2 -0,406 4 0,401 + 9, 003 ¥ : -0,0014 nv
. ?J\J\m\,: 4,1,;,,,.1!0*.,;‘, ,E" 2 - 0,406 +0,401 40,0033+ 0,01 = 0,008 Hm

2) Rotalion J’gﬂu.._'

{
ey

On ru,l: diw Guw poa 3 7...':71-6 a ELpia .&}il au moment plabigus pas ragport df&,ﬁ.{.&.
can.mh de L' onsemble do Vaive Jimitee por j Ji.aum dis moment of Doy Wn& u’fciuu.

[} 1 l

L
l Mo vupidiube Lain compuse b Lo counte dis mominls 2t Lo horigontal do 1efeismie

3
A2 2L .o 00185
LyEl

86



3) J_Jbi,.ﬂa.umu.t Ja.HwLo
los deplocements ‘ouamto\, /W pont duss dgunl‘u. m{ﬁu'm}.ﬁa Gus' provogue
hacune sn delaument do Logpu vine b milicn
47) Rotabion : Aﬂ,: AL o,um’»fii' 3= 45w

9 bt 8ln s 4, ybIma on prad 607 —o 84520, 80mw

y?) Mi 5?{ =K 4mm ﬂ»fuu/.{m'ﬂ — Aile,‘fémw

4.') kao‘,mhw.- : b?.t- 22,554 mwm

A PM,: z (AL& +bh +8’._‘,+ 3',[_—) : 109y mm
SR on.Fu,n.! w&f&m&a&r blms 10,913 mv

87



ETUDE DE LACULEE

la itk un iliment fondamental di Lersemble de lo ptrucure oAt Lourrase . elle s
Jx auordement do Lourage autenain, thamue Lo wontonu b’ et ie be Koumee oo laroule ob
e Foxt':l paa Lo pont. Oubie ds pollicctalsons dont tlle hf’lja&fc—, Ll doit aume wpendie Lo
acbions teaptiowelie Alnque Aotubeoen b .

Ze Roix .du.l:-ﬂu.:l.t u..,ﬁl.'t.:lipmé inentiellement At fo hautbewn cle cg[lr-u;/wcu nelre ouvtag
wous Avons deux tulles mamivto, 1} on fora L'elude o/ e peute culte , celle de droitr . da el e
monive ut cowstitule fan ol ffeiods Lliments Gui pont s

45,40 ,
- v de fpont L 3 B 3 I:a
- Mua enwhoun e | _‘i'? -
S| e
- ﬂm%uuhztiut - r <
- thd&kmdfo-v e
A =
- - |
.

M 1
l: A.u* Sine s 9,40

a) Vt'ti&{m.tiom o QA. pl'.nlultl:é’
da wdie mt kd&pwtﬁt‘ddhmh, on devwo. vc'.ﬁﬁv:u, Lo ptabilih’ avide ehen peunce, 2ume
Liov dase lis cowdibions mounalse Qtu.dm i condihions uufbamdb(mqm,m) &/&4; oles aﬁmﬁ
Lamenis /mlttai&'n, Dana tbena comple e Jo./uu&.db.&uu Jiuu;upﬁuje e AE/m¥ etelio
A(h.'ou u-(/\.hw.’.w . lm :i;éi—!:lulh’ vt\islwd'fom dLn.AEaHUH:o pont:,
@ stabilite a E'eams du unvtsement : % 3has 45 (oefficieut ot peurits’)
ourtl Mt momenk plabdbaaut
Me s momenk nviroaunt
@ stahlibe aw 311#&%"-' -'-‘:-ka‘f 34,5

@® Viﬁﬁ«'mh‘nw de lo natishomee. du beriain de {‘MJIL'M« ( f’u'nf-wcncné/

88



E(yq)t_‘i-__':;‘jt@ awrte a;.b" -vs:ﬁxi;z

ol MpevVxe, (memenk fan tafhork O conkie dcauu'h’:&&mdh)
® Resullaule Juﬁam ddd’fmu:t.ﬁa@ﬁ,fm ceulral

ea:-!-eré% avec @ = Ms-Me
v v

Pounte Saaterws ¢ Pe -lrlz“.{l\.".ﬂ
. En ondikons notmalts : Ka = ba‘(%' v")

. En conctKon Mimique i Ray = Cos’(P+d-v) x cos (§-o) - <K
cas*.um(:-.x-a)[;, oim (€18) Sin(¥-A-)
Los[£-s4v) o3 (ol4p)

S ¥ an%&_ch Gwltu-mb (Y:30")

./3 .‘.t'na&'nq,";pn,paLmll't (ﬁsop

ool M%&dukqnu/)ﬂmiuwl M‘jMW(ﬂ'*C’.)

. O.aa&- -(ljw&"mf'»d‘ beton (!: 0‘)

Uz Maiu_ At Enz o w{-ﬁwfﬁd&]u -‘0‘&}‘1&1

12 €y evz=go¥ cocffinl pimigua verhieal
o K=V + (12e,)*
L
dequation deweut ; kah = Lo (¥-v/ = K
w.wB,,,/?_:w_.__—u»—rr-ij_
coswr

. En conditiows M’U’W’h : kq,sa,ﬁbb
, &En wan'ﬁ‘-um’.ln;‘yw,!awﬁua b kal, u&Jé.mtu’ua’, m&fd&uw

Aclion du secsma | Molation Ew ey K Cat Kal
Houw jontal g o1 o 1,00f 541 8,335
vekial + Syd 0 -00% ©; 930 o 0, 310
Vedveal § Svi 0 +o03 | 4,040 0 635
verkical # + houparel| 54 4 oy 1 -o0p | 0,93 614 0,33¢
vewkical b+ howjontnl| Svhs 5y 64 o0F | 4,088 53y 8 y20

o (el des 16‘60115 dafnculyéa-mlgr,fm Wtaafwhtﬁitdtﬁa{zm)
lea %\5 ptront yumés dawe b fableos ci - derwous arvec la nokebiow pudvaute. .
Mg : moment plabibioawt Vi fowe vtrkicole
Me : moment Terverodul H- gow, ko r-d'alc

89



Sellicitations | Coloud de fforle Hougoukall (&) [ Vertizal (&) | M (Lm) | M5 (4.m)
Pounics da Cu: 85.2.6,8%11,32.0333] 175, 03 39¢,73
teviea Svt ” 6,35¢| 184, 69 Y15, 43
exg¥it Lk | sopens ouL| L1 se0 /50
SH__~ 4 o395 ’Li_ﬂ 3! _‘"
Rusle deta |CN LB T41,5F.5,1.0,5 30,90 105, 0%
surcharge At (wd | SY F: /" o810 L8, 1 9%, Hy
L e, YieN: 1 o, 43| 38,9% 132, fo
Lokt viu: o o 3% 34,30 143, 97
SH_: i o dar | 36,65 114, §4
Rids des eNy Ux?,3. 4433, 8. 1 ’ €bYy,of / 656,04
SV ’ 4,-147 / Ho,y8 7 tly,9
Tevies svi; 4 093 7 1%, 3 / o, 12
SH " 0,10 66,40 142,36 ’
Toids dea N4y, 1,33, 4, A4 ’ %, €71 / u¥,3L
SuﬂJ\M’b Sun 57‘: " 1,0%0 / 5‘,‘40 / 155, 60
Remblow svh: It 0,93 / 50, 14 / 03, 4o
qL.h SH I o,10| 5,46 / Y35, 3 d
_ cN 18,57, 4 - 1,57 . 44,56
Fords du SY " dote| -~ 19, {7 / 4t 67
"‘“"’"ua ] svh, It 0,93 / -‘H’-’, L/ / yt, by
neve $H; I 040 1,6 / 6,47
Pocds daw cN: 483,06 . 1 , 183,06 / ;3;:0, o:
svh: 0 4, 040 / 495, 82 ’ '©
e 6""1"1 s, 0,3% | ~ 110, 45 / 379, 0
SH: " 0,10 18,31 : 13,94 /
Pouda dic mun | c#: F7,44 1 / 154,28 V Ad002,36
v " 4,0% 165, 0b - 401, 0
tn nekoun st : I 0,93 1 yL,90 / 924, 5y
sH 1 0,1 15,42 / 13,1¢
TPotdo da Do cA 219 .1 / 219 / a,}
elle v, " . 4,040 ’ 23y,33 / 361, 99
pem wh: " 0,9% | 7 203, 6% % éM, o1
SH ! M 9,40 | 21,90 / 10,85 /

J)m.!n—h:Lle._ puivank moua dumons L%‘Wp&h m{tf& awde ‘”ﬁn.fm/umt»ﬁ

o] VIO T WD | e (k=] Ms (E=) ] Ms/Ma | Vi B4
C N 1293,51 | 205, 8% o1 ui¥i 18 5,31 3,63
SH 119351 |33%,6% 1oyl /48 UIH, 48 4,6y 2, 00

svl + 9H | 401,39 | 360,61 1074 ,13 Yy, 46 PR 1,93

svi+ sk |13y, oy | 319,45 | 1453, 23 sS40, 3y | 4,63 2,07

Nown "Umarquions Gt la. ptabilibee o l'ibk\ﬂ du lenvtutement of A %&p«.mut da ba
wdie & wde 1t v‘ui.é(!l .
On dok uillh"u 11 deny aukws tonditions

90




) \Lg_nétmhmm Poinfonnemenk

Con dikions v (§) Mg (Em | 01 (sas] 6 (o) | (%)
C hl 4193,51 - ‘194,55 o 9o 2,04 1,40
SH 4183,54 Mo, ur | 481 4,3y | 4,54
svt 4 SH Alal,39 | 456,31 | 455 [1,49 | 4,46 | 3,99
L'D*: réu‘.ﬁlt:
) Reswlbonke des &otuo pame /IM&A!&'HA contral
e"‘%-hs%— M&:L“:;_’.’.‘
Condi tion, ey lo 8/¢
CN 3,38 | -933 p
+  SH £,91 0,08 A ' !ogy
SYt4+ SH 1.8+ | o413 y C'ut Uﬁ*gw
Svy + SH 49y | 8,06 /]

o Gl Ja&,&&ou‘é Ae la udee en e pan waghotl du pointA
/ /?
%) g_u&\mlm 3o phebilite’ enpouiin ew tonditon noumole”

V(¢ HE) | d(m)] Mr (tsy | Ms (b=
PocdsduTablien | 524, 0f ! 4,9 ’ 990, 05y
Surchoage e 16,45 / 1,9 ’ 165, 17
Frenoge / 415 §,5 ALY 50 /
Vawakion Lindaiw ’ £,93 1,3 SHSY /
calie oi WL | /2a3,61 | $05,9% / se1, 18 491,29
Tota® 1900,y | 223,90 | / 693,91 6032, 2y

S M gaayis

v -
= i}:,'r Y >4,8

ve' u'ﬁn't’

- Mg :=v. = 48v0,1y x0,4y = 26‘,5?; {

vc'u'ﬁd
- Ea:%-& :O,JH(.-?-:J

ft-bil'-
! =» 0(8)=2,21¢% = 3bars

4,41
() Vé‘tléi atiow dala ptabilibs’ 2n peruie " wndibiow ﬁfp_:i’u.t"
Dona le MW»WM mous dovnons Mo d;btz’unl:u V(IM dw Lﬂotﬁ de la wlu_

In ptuice en tondition plamigue

91



NV (k) Hit) [dw]| ™R U:.-n) My (L= HS/MQ Vh-lhl
SH 4293,71 | 3%L,4+ 1114, 55 ¥i¥1,29
culee & vide |ohyqu, 02,39 | 359,29 | /| 20dly) 13 434,46
svhash 1 A38u o4 38y, 64 AL 20 | S248,9Y
_ CN: 54,08 "9 ‘ 330,052
Tabli svd: u9o, U8 ;;! / F62,32
sV : 554,28 | sp-uim| P31 358,06 §14,0f
5y 4. ‘0,1“ 43 / 152 )40
Su.rc}'ﬂ"%tﬁc. sl 12,19 ;’3 / 'EITEY]
CN 3‘(“ sz b3 ‘;5 441‘5 /
fwinage 7/ 15 ID| Aw s ’
Vad abion \intaus s €93 | $3 S35 /
SH: 4844, 48 | Lub,63 1659 /16 GIFH29 | 2,15 | Ly
Totall svd A613,1u | 43y, ul | A696 5493, 01 YL Ay
sel 493195 | 456 M 4365,93 | 6234 3% | 3,00 2, uy
do plabilbe o' {'dgand i venvtuement et duglmement wkvtufive .
% Resultouke Lu&ouu fmmzfm»& Lovs canbral
Con dikion, €o 8/
S 0:'5 4
sVt 4oy 0,47 1 t'ul'vf'—ti&‘o,'u
sY{ssH 0,92 4
(%) \ﬁ}{{whow auw Poing.o'uuud:
CondcFoom, | Mo Cband] V] | Gt (el 6s (oams) | © (%) | 4,35 55 05 = 3 baw
SH 4503,20 | AgM 0| 837 | o35 | 2,90 ] 3,99 ‘ ,
svt+ su Jiﬂlﬂ_rﬂn,jg Jhyr | oy 2,431 %99 | Vu_..'é\‘e,
AL ST 43 52,9 14934,985] wur] o047 | 3,3¢ | 3,99
()U COHCDJM'\}JN

7'0«.& ,Zu cpacﬁ&m .crfau[‘ ve'r.;bz('év p ?u. i /Dod' Ln plrunce pw a n'de , R
tonditions movmals ow P\‘-\mic?u, mous en ettty oons 9&,@1 (uﬁ'e j»f/tm ;



ETUDE ET FERRAILLAGE DES
DIFFERENTS ELEMENTS DE LACULEE

1) Ebinde. du muan. s ebies
(e ponk des mune Lakdrou Mﬁln ) Umlo-aj.l:um T
du pout . Lus diffenentes pollicitakions sont :
+ Son poids popL, Y Lomplia Jo pocels d&l&”ﬂmw (adion verttead)
+ Chowge dayt Concaubies (veaticals) @ pon tybrimite apliguie A tm ce % i
elly - e
. o\mac g\ou:baukn!ocu 2k appbiquie ou méne mivtan
o Poumte horijontall nipetic . —

(" Mﬂ“—'&.&h—
§) darger horspntale

- dm.ur, Jdedt Adm de l.'utu'.dhfﬂbu“,u dﬂru-‘éda‘u L prowir
. Pousde a‘ul:ua.umgtwl‘ﬁn.ﬂta‘p qof) (kin), !aw-&wydluﬂﬁfommﬁow&fufcdh

Guu N el o Mveou AALU.\JZ\LJL,MJAM mﬂzﬁd’ Au,a.daohlum (Yast/ml).
(MLHSO\E Roua;utm,c Al dum-di/mufvd’a laxe vtrbzal Jl.(npa,bo» Pentaoliement -

pr—

My s U’é*"'r} Ch o (l-4) - {’.ai’_‘! of)M Y(1,64-1) s 163,45k mo -

Ha (R vos !_-_,\’;*1, lL_ﬂ!,..,r)i‘_‘!L.ﬂ!.absssiwt 7ol

U Eb,__..“’“}“_ _._....V"‘t"_.“h’_.. §l du verivtal
. foids popie dumar 22,8 [u,u. ms,;sq]. i : 54,05t ‘ —

o Potds de Lpu’.uhnd:uu, 20,30z 03548, bys 3,90¢
" J‘Ma" toncutreede yt o 4m de L‘utdﬁb'}h’ou,w
(o cpu:vuzu vonk P'loJui.w L moment fu I%ﬂt aloge ‘oufabl ol Lﬂc&bwaﬂcmtuaué.
Mva (%m., Cuxf,of) 4 (3,39 sﬂéy)...q (13,6y-4) = 149,82t m
Tvz 50,004+3,49+Y4 39,1yt

3) moment /oxe Lu'rnlilx

Mx: My 2 L'S,‘.b E.ow

A



-

TueTy=59, 8yt ' 0L o160 » Yo
xely ) 4 _ o ;,ﬁ_ ...2'.0,“14 El %lcu 3 ’n’
Mg s bW arte K1 3T o] afola fa: Uso kg 2 -
il — - - x
il X304 : “ N R
‘ % -—» 232V, _'M
dow K=343T _, Mpgz 33y obawy My218,02km _, A=0 A0oum
Ae M o3t fewl oy 13420=40,000
GTh
. V‘i_— Ll:&._ll ﬂt\‘gn -ﬁ‘l h #' ldtl‘od
~ 90,83 . 0,04083 5 G4z 1313,yoky Juud = fon= 21004 it
w’“f},’:.mr ot e L’ oy et Ba g min % L —» o= zsfuol,u
GLs 1490, T bglenl (63,5

la {iluwh‘- m' ek paovf‘.uﬁ-\'&. on ww&uﬂm.ﬂdthm ;2-3319,00‘3/%‘
e X201 5:0809 s K udyuo —» Mpes 32t m-
Az b hbend —y 3015+304y 311 248 00em" (aparis waptiivtment de 20, 42 w,r,.-_...,)

; Vﬁégﬁcukcoudumhmiub

Honenl/.\'ul:lq\u_/uz it co =p ‘/*Lx‘..ua(_h-x):o — X3 b¥ Lbcny

momenk Jaimmnbie : T ?,u&(h-x)":tbsunﬂ5£m¢'

‘:a:on. : ﬁ, = g. X = 33,51 ﬁlu\m‘d ﬁ:‘u”’m"

Adi i o en (h-x) = 4485, bohg Jond £ G 2 L3148, Yy fenst

. \lf:@é"u;}v'on Aan tapadllem

Tps T o Su8440% _ 4100 hglcad
bz Aoo:t?/rlﬁ,q

tb's;rﬂi:.B,fx(-,“- Lh,“h—lh-.} (Lw\,d'{:gﬁ") —ip tb‘%-b

b) momenk [ oxe ¥
H)r: Muz=163, 4 k. n 1t ry:Tu: 35,13t

Lzoyely . F:0MY . Ra3HT 5 Az AR g it oy Ly plo= 15 30 en
’ ‘ 1800 x 0, 8us x 8¢

Mrg: 34y, Mbom SMy: 163,y k. —» A2 0

- VeuKiabion Ati!;mntcm
T2 B o090, 6 1289, 18 by loa” of Gy, = 430,04 by fom”
LxSx3y

_ Gn = 2900 by fens”
& i | B 0 = 1990, by fin
* im{ﬁ.ﬁ) e Bix LY
{f"uuuiu'om monr'ﬂ'hﬁt't- —» A=z 0, (M ; ¥-: ofof l—é:.ﬂ'ﬂo 04 Mpg: 120, Fobom {A’=°)
5 163,45 405 - 418,90 = 38 bL0: 119,36 co’
4"’/“"/“’!’-“

94



. cf’u‘.b‘whbmda conk 1ninke
momenk ptak{qu/muuhL=0 — %L.ﬁ-nn(h-d: 0 —» x: 2¥1bwny
homcn.t J'Cntl\.'tlfe_ - I: b_bg;u A (‘\-I)L—- L= 404351’33(«‘-&“
. : G,' M. v3 I Y "';: L
beton: 6z Mxcys, T3bglod ¢ G db byt

Adin © Tazntl (hox) 24793, 2% I-.,h.z-;.ﬁ;n,m‘,.?,ma

» \"i_t_i.%icnh‘pw (=178 u.p..u.u-ut

Ty T, 354402 = 4,28hg lom”
ENTYPEYY

) =~ th..fk
T =376, = 2,36 kg lom' (nel )

/3) Ehude dk&).iﬂ/&f&@ (Encoatment mun - pemells)
Pour wthe ebude  on myporern- Yoweille kotalemext A'Je}hahwfa. A — — ,I

Le pdema 4 mﬂiu”ef-p«u'mé'-
e En un#b’o-\,mmw&:
- P: ;(lzak%;.z.qas(l,tau)b, 35k ml

1,33

3,48y

]

{,08%

Mp:3, (1.4 .3,29y: 3,83k m/ml.
_ Pussee diie o Ca.luujm:e, {qzdlu‘) ::;:5.3)25«.0,33.-. 0, fyy t/ml
Hq = 0,5yy. é;_;iy = 0,196 l'.ufuﬂ
o En condition, plamique:
- foursce deaterres : P ;;th,’\bs ;./.:,.o,yv(s,:.svjﬂ g, 56t /ml
Mps AhPat 300yt 5,00y k- m/ml
_ Runce diiea'la MJAA}‘ g:tb/mti Pqs 43,234,098 = oytt/ml
Hg= gyét. 222 - 0, #6t.m/ml

memand bobal + Mye5 vkl

e Fuml\\.n%u_
A M . 36449 . 4 Shemt — o 377038 ot /mh
Yh.Ga 004550 210

AP
‘_-—-,

Y Oemw
V'El‘%.j‘hbp Q:LO;U,GJJIJAI'IO, : '__l—_,’
(a < min lnh"‘" e di_(,zuzé,/u»"
wor (440 , 1343 Jhajont

95



SR04y . ¥z 0888 _y Az 3Abend —p 37702338/ ml.

Néufakion & ol bandad:
Tv:5934t —u Thys Lo SINA . o1 by /ead
Y 1 L":u %,96.99,1 2

T =354 —» TL P N . 5“’*"0 s O yd lea
’ R TRRETIVI, K

I;,:J'[,:;+ T, = 0 91hg o & Tz 3T 204,30 g fead

lul&ott, handadk »mtuﬂakcucnubbailh, on dispoiera, uw friailoge ombudkf mintmall pont
dea HAAY
) t&de&Fm@%Mm&%ﬂ .
Le man ds front 1t um o an Liquel e Jo bablin, of 3) apure Lo porbenemant: dlew berran
du vemblal J':uu'oaupauf:.
Pour £'cvaluakion dan L.H,o\ko, on 6{;\4 L'fbude en condibion mevmale e piamigus, £n ebiudioat lo cule

s U“AL dwmw k - Cahdih‘.q, t\.wh h‘“ = 0,553
. condition Pdmigue ko = O,4Y

) tvaluakion dun thonls amimant pun by mun

8) culée duide (comdibon mevmah)

- Pownds i bevun 4 ¥R Lhay [ (fon mibe Liniaine)
- Powmis dudti glhlan /4 (—f — )

H L& )|V (Eind) | M (Enfed)
Mur garde guin / 4,31 |-1,54
Mur de Fronk /145,39 [+44% am 9 uom
Poustts Joo brsis | 44,17 | / 3 :
M(l”ﬂ‘j 4;9" / SIGL l _17 Fhﬂl E

o Ay, Shyw

¥ J

1
-
435

£,30y 010 suf

| 6,094 ,.

‘o) tu.!.l‘x_ en tondiHon M—mqu‘_e

Wlkid) | v (k) | M(£-miml
Mux qarde guénc ym 30 |- -"‘; L
s e front 4,5y Ao, - ".“..__.
Pounsteduiue| 4440 |, F 24,00 |
_[P.uu'.'z (4tl=d)|  Lyo - 1,20




aulet en peunice :

H (EmQ)| V (£inl) [M{E-ninl)

chasge feumanete |/ 32,23 | - 6,4
Ges |-

Surcharye Be /
Vauakion Wndaiw | 0,08 / +3,d0
fuinage 1,4% | #8048
+20,49

Sersme 3,3

iu%d; R.M\lu.sél.&‘urm&ut pont & la bane du mun de nl: L 6cw1143pn£6¢m avee Lo condibion

Mbqu. quub&Ea-’Qm
We 23 4st(md
(At)gb\mj.\\n%ca\umun-

Le nrun 1Ak » ikl en flixiontomposee, &t soklichukions po&dn.!.""amu.
s 2 L 408 > Mt . 89w kb, b w Lo peibion Uk panbicllement comprimes

e_.>_§ :f0env =p Tpe 4,:[:.?._) z wujlt_,
Pelo =» 6“h.q.:.,h3\u:.6.,

Noua MRM.D-DM Qﬂ-ﬁ‘-d:wvv D\wﬁud\'ow MLL,MWMatﬁ f(i.nbn fl’t}-f %h’mw dlzﬂ.n'tz/

J1a nmaturs benduns
Mavves onte €as c.,lik_.)uos.:o.r- A5y cmy —p Mo: Go’qqxi,qugi,oll’:.u|wﬁ

Mgz KW
Zzoubl —o =094 o Kz, mmp Magz ydobm/md > M2 93, 0 bjud 4’:0(».-1»&-‘[‘-1)

A e N R A AL ______60,&;#41" 43,28 ot Soilt ST = 45, 70 cn
(talle) A % = 3 o /mL
Comme Lo moment fad'aﬁu Aane Lts devy ptnc, mouo meltrons ayAu dts mmatiureo ppmibiigues

A- A 5T mmlo’w de €z /5

Atmatunte bromvennalis
En condibion nowmale ona : Hs M, F+34/ml

s L, 2084 . 4,25 by/eai .

0 (T —» s 3,50p 2 3,606,962 2y, dhgfent

Nz bouutlml M e 66, 0F on|ml

on hotsie de cades TIU (4 4,2 ont)
Oap = £ *Uene awec f._pm(%) 4-1) 0,96 . G,

b
ks__}_h” *Vak = 3, ylemw = dlom
: [(”5:3'\- Oskj e _—» Onprend £z 450w

7

‘40#9‘110\&



3) Dalle de Eramsition
la dolle de bramition & four but Séinter Lo olehiveliabiim haumeecourants - Ponk Ao princgoe
de ol 50 bose J’af,.j, le bullebin (5ETRA) - da dalle e Framectiow sera caﬁ.;&e COmma Lt
,fwatu aﬂm.a&, PW pun Jos Jeu axbremtes
®) tvoduakion den ehordo sur fo dalle di branection
Jﬁ%,.w . Poidm propre de ba dalle - - - - - - 25n0,5x1 = 0,35t /ml

o Pocds JH-!“‘-&‘: ___________ L‘Q'Lox‘\l*s 4:3-"-""{
s e tement dllﬁ-M_____. g,ax0,0fx 4+ 0;"“!:[4
Q=z2,126tIml

. SmJ‘gﬁ%g_
le war de puukuﬁtﬂt}lud(‘.&mﬂuu;cdhhyh'uﬂt ou ﬁ,f,,untl."m'w.&asﬁ Aacune & sns cjur
Womkle do 5.5 md, animilobls & sin uul...LLnJcﬁan . Py ml’nﬁed‘c'c i mﬁwauf’(ﬁaj o Y (choc
d s e o voinnage o' opfus ) o @, v adfeckle dlan cotffteiout enal o4,

Przixs55:=Mb ¢k B 24,2x5526,bt B 405w 4B ge 2,126t Il
s iporm iju:cc‘:ﬁp
c n E du I l; L wifo _OA;

) d'mmze,ftmw&: H&.?&;ﬂb; 5,30 tmml ot Ts‘g_(L.oJ).l,,?SHnﬂ
. Sua B : Ao dispontion fa ths difarnvadle 1ot ddonne. Le Ho'orems ol BARRE
M b ! Po;: /“u /cw nac'e pay w

h
—31E T,
- 'f."' p Y:",“ 5 = 0,51
TSR Lol S TR ! ;AT

3 Y Mg zy,

Mozg 2, M +b, bxo, 4215, 58k, m ml -

q.—;‘
e —

T de Uddot brandhauk
M Ts:'1&76.-.41’1*"‘,014:45’ GL l:,ml
1 ]

e 4,41§ |, 3115-

1:6&1(: kotal :

My = Mg 4Mo = 20,96 b.miml
Tr=Te+Ts = iﬂpq"k""f‘

-y

98



(%) Fawi\lw%z, dr La dalle de bramaition

AL M | 05864 L33, 81wt ok MT20= 3y, 550w’ ( topacts de Fem)
YhBa 084fxltxiloo

doms {'anbe non mows f»undwm do amakus de wparbibions

, 3
Ay e A .3 bycw pot BTIE = 4098 o (trpactes o ADem T
4 ) ! 4
k i 190 crw

) Vesificokion au dsaillement

T:T=M'wwa: Ve A58, = 1,80 0g el
b teondld bl bglent € 4156, = 1,10 Rg o

(!H \ii'l_-f-%\'ud:iou a QIL ﬁ—émm.t\‘pw

Wi 5-— = M— 00T _p 05 = 4.‘:4;‘._0le = 298),8¢C | ew
f ] 1
B Ix400xs 19 fed40x0,05%b

‘1:1.!4" 4-‘-';-; 4,06 =4990,(bhglcn’

— c‘;gu..h?;a.* — da frsurabion ot veufice

L!wh,h.."
max (D923 141499 {1 I

rg,ﬁ min

4) Caleik du man 3&4&3”&_

Le mun gande- guive uk powmio enentiillimont & Labion cles fonces horiyonbales pun Lo face
At en contack aves Ju berves . Ay forwo viabicalu pont m?afdb . Dame mobe cas, ou la dalle
oo Framition MLW mf,mgwre;:aw, da tfforls puplémentacis dide & cette dalle plewercout
Mr ll-m

# tvaluakion des tYorks
. Fowes verticoles

1. Poidsr Propar
2. oackion dela dolle de k\&‘\l\\'}iowk

3. n€ackion. d'ans charge direckemant apliguic sus Lo mun garde- gudve
D et D thauk pupposets ctubrits me produirent pas de moment dm-&g‘u&— 3u’u¢..
@) tunie. ik momink independawt oe Lo hautewn dumun quivient endedution Ot moments maximunms
s aux foreo Am'r,.taj,o
En concdurion on pouna- dire qu L'tffel des fouen vtakicalas pont milic eableo
o Foues ﬂpd&gnfaﬂ-a
1. Poumee deo bevs
2. Prussie & ume ‘ﬂmﬁp Incalle pitude a Lamiire duwan

99



30em

3, foue Jx{}uimyd'muauwduwm Be :le.
ahém)
& %%‘égé? e e ue{fuuut ol poumee (i3 0,3) #
M= &x:x Ap"l’.ubvvﬁa\&quldulu‘h (a=¢, 01‘/’»‘) .
P\m.l'mdu.mwv (h:085L
:bHT 04‘\. "06"»&'\»"1 o )

@ Poumes Jm(ﬂm’twbhuu\m\uu-fuma#ak_’___
Pour dea haukeurs demun (0,5 < 5 3m), Lea aellicihations i Gu tamion 8. (Bussce da.J.,?“ frainags)
ok ﬂ‘u Aigawmlxﬂ Jue f.oufuaubu ,MuJM,b pama ﬁ‘un&y
i'%t ﬂtﬂm &LS—QMU&PWMM nouts D0itus o bt e deun camions aceeles, Maces ol belle
manLLAL Gui Qs url'u?ﬂg c;:c'mfatt potent en conback dc&utfau arele du mus . dts Seux vouss olt 6t disbaste

de 50 tum nont u-p&uiu for tame Jm?l z.uuj.obu M‘“’b’d‘ 1LE wparkie pus sise Zlcfaayd ole

0,8 x0,4( wu
2,
3 [}
*‘P / \ 7 o orrose
LW 40, 3§ |
A W l'!.4'0,'14‘
L2 Y
L M “'K J hote Jdy 0»&.»-!'\1,
0 4Lh, 4 OLftn ;
<t cofffiunat depoumee (£30,3) be : totffieinuk (fonckion dumhde voie ) (be21,099)

ot LL-..L‘HL,_

P ot cind dapenddiabiom (Ya42) 4, el e mapabiondpmanipus (02 ,35)
—» Kz0,3x4,Lx0,95x1,089 : 0, 3L

on frouwe N; =1,4 51.»‘/»6

@ Foue de 6wva. JmmbuAMme.

-

on Lomaid et e i fourd aw conbuct di mur of Lion m’jéac i'%v‘-‘dﬁﬂmm‘fu’ & 1, 50m
Lnl.u&,'t.. On ma Colm'a{;'u. 4“1’%:{{(&;”& Wur o 6L cany,b_,&-uu_ a’l—jrtédtf'w ;((,4
nouta (Lm) . /-a{ou dt&ut'naﬁ»u!:pue‘r’i MP.‘J.JZNM,MJ“-

Mg = _e_m.‘f__ —p Mg - 6x0IV x4 . 3438 bnfud i

o Li+2th 0.5+ Lx0, I

Lzo, b5+l
ﬂMomuu‘b%m«ﬂ A Lencartrement pk Lo pomme dus momewts obbencs ooil :

My =0,062+2,43+3,139 25631k m)mb
Mr=5,63E.m)ml-

100



Cemoment et apliqui o lo base (encastioment mun qarde péve - musole froat)
Pcﬂtcvuqu_ ﬂ;%d: dal{-éod& hanchanks f.ut 2w m?ﬁju-l&,unph Aenu i fauy wlabicment
%ul»f.. dus confraiute de cipaillement
. Ft,umon..); vabical (face avicw )
M=z5,6ME w|ml %\

A ™M oz o,ybf o Xz 08yf : E—l:l 4“\1!;-.‘.'
th¥a ’

A= 5631 Ao®

¢ fonctioq hotpmhle

Az M| gk 23,900l _y onpend 3T1L=3,39ent Lopace. bows Loy 10em
Thaa 0,4ur (12 -3) x2fo0

5 ‘,”:_u’f on qu,.,m. 6T1Yy e alloéu‘?/.(fraa/- éou bo 15 env

htd,f‘l-w

»>&z o

. fumua?t CoL‘W-J'E#u:;
Four Lo &emﬂn?g du totbean J'aﬁ...i, de la dalle JL,‘:M;‘[:CM mows adeoptons celend
Jowny daus .Q.l. ‘Q‘NJ-'-ILL'V\(‘&!T!Q)I ,J %, = J,c‘,%au. Ln I.DH.F,‘:WJ cwdimous

Tdbbuou‘wc—w
leﬁilml:u
. qu.n?q&ait(ﬁmw
Mo3 2k .l
A-M l,LAoi' .5“&/”1 ok qnq,ﬁ,lbuf

thf oful<2dxifoo



ETUDE DB LASEMELLE

Semele Sous Glde
4u.u&641qxno¢pum3upﬂudh.pﬂnf&uﬂu,Lflxbukﬂnﬁuscapua&plunumakbu»nou-.&u
b&ALJ-Mnuﬁdkjhujnpd“ukducnmwisznuwuahhmulapuhuAc&tBO/uwéak~uJ
encashats

Les conkrainkes 07, 6, di el omk L dejp wliulies oo L' tucte do Lo pbabilcls’

0h =44t [me ok 3. 23,6k m

A c D B

u.o[ L 9yo . Aeo 400

T 1 7 Tf*

o dtkermination Jele ok 0o e =
§1-01 _ Go.03 b Opz {G-GAD a0 . 23 ak/m¥
Ao AD Ag

G0 G Gop IBB)AC, . 9y sek /MY

p1141%)
. Poids de beruae . __.LX!'?} = 14,6 l‘f.\.‘ m“-‘—‘_‘#’{:)
. Sua 4| ") ...... : Ak /[
n of o o SOOI
o Potds propie &P....J[.,,;ru,ao - 3b/m T

9= 1fek|m’

L
Medt,Tx 24, (22,51 4,7) EXME R N i rrasy Y )
v L S v ’

@ thude du fabrw BD
. Poids Propwe dalapemelle | 2,5 x4,20 2 3t[u? _, g=3t/m

q

4 L
w e T
M=831xts, (0. 89 L2 3 0,
WAL, (4 *V» $.0.0 0 L)l %ﬁm@ ‘

102



&) Feowilloge &hnnﬁgu&um —

o Pabin AC g
A:_ M . _3% 10f cabys et [ml j
'%k-ﬂ"-. %-Mr.l.loo
. Pakin AD Wohyode M5am
A:_—-H‘ ;_4-!-&———-'40‘:51‘3‘“?'["’"
;RG'L %-‘Hf.ﬂoo

. On prendwa i Pow\u-.h.%., mintmall d'armakune A:v\‘iu'.lm da L pemelle-
A: ol“’ (As *AH’)

A.o1u Llasue)e(3ituuim)] 43 0502yl

Ay be

< 11.03
Sok #+T16= 41{‘0}&-\!IML M)lwlﬁfn.lt-u‘t -
[ 4.}:.--... , J’CL ﬁt.ualun?anrukﬂin Anutuo'uym.

) Fevoulloge Supduuaa
=]

(o p.o“l: A avmakuue de t.mkmthﬂow o‘l’. .‘L’A dotvent ‘1I.r'll-hdu. q'l. ol;l'lﬂ-nlt M‘unJ N
Al Owny Wﬁm‘lv«aﬁ

N- %: 430,6 4/l (%E erdeLnin en ondiboa MUnn-[L.)

on dedk Qo : o_'.;;l'_.‘- «0a —a A> 9ouN _ A,'Lu&'}mﬂ

o

On prendua STAY fmd 25,65 cnd/ml Qutc s gopacement €= tocmw ) el clame

Les 3 tuy pous 7(.owu {éﬂmmguﬂﬂ}l. -



BIBLIOGRAPHIE

. BARREs R : MAssowweT ch

“«’.-. calel Au%-u'.lln%co de foubuy o dalfe jso(’noru‘,

. DREUX (5
“ Ms'qu di L bons fubﬂtm‘.“t o

_ Miniskew dea browau M’u
i C"J‘l& d P\uui.ftbm Commuhts
- Dotumentakion SETRZA

A—”mu& o’;:#.uh
cluas

- Dociment Dywipat . frxyhjﬁ.ym
" Pelonbraiate pas cadl”

- Docuwent 5€7RA
s é&rlt'on. fwuﬂw-ﬁ

- Q“-Q)\ow ?
™ COE'A»D— l)'vf‘-nﬁamt-wv da oumo?n enbeboa Qime’ a







N
A

i

VUE EN PLAN

i




5
5 £ ot

s
R

L3 Y

_____ - ———— e =T ——
S
T T TR il S e — e —
= = — = i B — . e o —

LI T
U

B e R e _
= - et e —
i — T e e =

e -

—
— T e - =
! —
! I SR e o ]
- = =
S o - — _ -
il e — e —
—e — -




-
o

Ry,
g

D

—====E-;—-==H!=n= -

ke "-!.:'\-:‘.I.: .ﬂ-"i"‘i"

PR R B

)
e

|
/|

BT

COUPE. AA
: 1]

g

i‘[i;;'
s 72 |

e S| | ST AR |

i . [
GO . | T
T e e =g - 1' .- ‘.—- rl 1;' - - ; & ;F £3 :- = : : -q.
. K L o L ' mm 1:r L I'r L] I 1 | r ] - L L] ﬁ f ] [ . . = ‘EI i "
et | T T ERET | E T ! i ] |

\ i 1¢rjmﬂim g 1 | I - .. i
” l w'ﬂ’*“-r i

H
I

Ll
]

I
%3
ql

s il

e

wdh

.I'
L3220 Canee 1 —%
cadica * S— - '\' -J'\-':\---.-'
L 7
P ;
&
| i
A
i I‘_.I.Ii'-'.".
T
- : .-
" P
- : :

|
i
Il.
-Jﬂ?fﬂ

004000000000 S8 |

"T




VUE EN ELEVATION:BB
3555 38 5 cNTORG T,,f'J
JSEIC A RS g o Q9 9 I
{; - o e b . ..-M-.. 1;.‘" )
,i-_‘.',l.!'{.'_'_T',!-" s e . R .

- -l-i--l--l-'l-ll-nlrlhlﬂ-l:l'..{l* :
3 i e ™, ety T e T T
1
,l
- A Ii
[ LR TR L 5
|
. i
| ¥, i
: . L ihiimalll i -
L D'ANCRAGE
?H thF!ﬁﬁE {i. _'I':LI'JEHE_ J Y Wi 1
— . 1
I ‘_}
| i
1
4 | -:I :
| B
| 15




-
LTS

L= J

;

COvdien 10w -t

urkd i vridmadd

“He TER § e

o
& FRTLEF FalERP A
’_..‘ 5 BERIL ade GaR )
z |
|
| |
i
¥ re S EEOLE
B el wowr v slale
- TR pe Tragad P pld
. -'".‘ L L 1B Frmpe STSTE EwUAEELER
£ T Pl ddaredaili ¥ wialyr FRalQ iwdid
CLILTEL ]
i
= L]
OEL7IF *v
B
[ i ,n 1 — = E
RRFET 7w, R - W N
o3 = - [—— — —— - - e,
2 "":1-' = ] i
g 1
= 3
. e -
. . 3 o )
| : el

Wt jar

o ———
— P

43 F
b ]
-
- —
L L]
5
ik i
(L 0

CONLE w-w




FANT  BULE e
N T we )




CL

R R

VUE EN PLAN




