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l ma(x) = ‘
f‘ﬁ fh A -1-(1-‘/1.)‘ -%'x+§/,_ J x>%

7
HxA x,)db"- +j€/ 45 1.1.{/ L) -L'x] 4/51}0
Wh = __{_5___{3— AI'M C—-%‘_ C‘}g

=
;
'y
5
fﬂ:ﬂ

Danr le car afm)r‘.tm&nﬂwiumﬁ\mi Jleditociensd B ¢
JJF\«-'./ par - b/ %_ 0,230
6%. 6N = qus#
Vidoew bue oc.{'{»a.a.«t Lo bswa s mio"r(m
< ¥ = u/ﬁ awec. HKzh.
A* - 4/({, i\izg = o148
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DM l cass ouo/wat) Aol o WML&“M clu.tjfu PSIDNS

_ Phol/)-/'wc’rl\l de le WS«l’ch:M.L

- Suw/g\m\q-( AlL) . C.bww Be
{
- S«A.jm.c‘& mnlikaice Mc 420 ” S»uo»JvAw‘.c emlotmu."l D
- %MM ele t\.eq,o-{rs
1_CLASSE DU PONT
ASOm A4,50 m_ . A50m
Q 2
A4, 50m, /—‘v

|

l-o.wa.um. M\J::j{a b - Al 50m
W cﬂ-a»w,taﬂ’{! ES; AA 50 m_ W a helttens,

Novbsar ol amies Nze(_‘?_;_):E(’”_ané)=5__,N=5m%
Lor rous de cncdation ol e mawe ouwseie ol do largens
eqals, o Cor- %_:ﬂ;_ = 383m

Digrss b CPC o o & ST 5 mown avows denc i poul oo
A dosse .
2_CALCUL DES CHARGES ET SURCHARGES
NM{&MU&U«J«LWcﬂW caAa(LwJ\wq,mof.w
hivwdnons s wsdlaks downonk s cabr i ylus dfavsalilsn
a/charges permanentes (poids propre)
f’mﬂccolaoﬂau@ciaw m/‘«uw.al vasiviilaselion. dns sk
Buidands :

_ Delle ou B'Ssa-t-tu. !}}5.4.3 +2.,+-a,2+o,45.qa4+%4z6.q34. ,%0,45.0,?‘ :l.:z_&‘i-.-.
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Dalle on sssabine 35,1235 t/wd

_ Redebomend.  hokaw hriliomanunx 008 5. 2.2 = Zo24 t/wml

_ Tadthoirs A50.4.020.22 = A 3 £ Jwd

- Ga,w[l,m,{,\a ogd. L = 0o t/J

_ Gl 008.2 - o4t thel

_ Cotncdae (0,44 . 036 403 .035)2.95 = OTEE t/wd
da G= 40,24 t/ml

Yor momeds f/&aﬂ»{ssmﬂ boor G pod obhtows mmuliiph'a.‘i
G par Lsive de la Lique Aua{ﬁu»@ wmfmlmi o horqun
peckior : M= G (Sf{- S 51)

TABLEAU DONNANT LES MOMENTS FLECHISSANTS sous G

‘L 1

w—

N [ 2.
sections Mmiﬁ“‘) Mmf,*;" 0,500 | 0,00 | 4730t
0,00l | 0,00 | 900 055 0 | g0 [Ut1ylo
ops5¢ |o0,00 | 5341 0,60 L | goo | 431407
o410 L | 0,00 |a51 6t 049 0| o00 |95%06
o15 L | 0,00 W31807 030 | 0,00 | F1241F
020 | 0,00 |44465 015 (| g,00 | 000
0250 | 0,0 0 |483401 0,80 { |-5%626| 0,00
030 { | 0,0 0 |4J1864 0,¢5 L |-452100| 0,00
6350 | 0,00 | 165494 0,90 £ |-0744Y 0,00
0400 | 0,0 0 | 205491 0,95 L. |-w#615| 0,00
045 l | o 00 |4TFLSY Aool |-3413| goo
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Cett. suncharge <t downes o fonclion ol la dowquanss chacqee L

AlL)= 2304 i‘fjﬂ’b [Kﬂ/w]
ﬁ CwJ[mme,t & Ventide 4 da cpe, k(L) <& mulliplies pan uan
Cocldicceal K%;:.
Daws mebie cob s anows MT@A&A“J‘M 3 B anieh
dowe K209 ,b=35m dla Az kAL
&JMMJMM%@QAQMM&Wx
Lo- Longess <Le le wote .

A= o9 :%55 AL s A 0823 AL

L %M@mph&ﬁmJl@%,Wh&wfw
J %*MMWWW&me
) disposition de la charge en vue d'obtenir Mmax

1_ sections comprises entre 0,0L a 0,8L

(T1TTT T3~ AL

2 =
W
L L »

L |74
1 A A

News «Q\aﬁw edionemenl La,ta—melc -LLa.t)ée L= L3 cowm
hax = 2 6000 - f4534 2.
o AU-} 30 + FEPWEY / kﬁ/"“
O owna olenc /A\ = 0,815 A = 0/3'-2.5.1{153/{
ﬁ P\:‘- 0,65 t/h."

diee Mhee- Al
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2_cas des sections 0,85L  090L , 0495L

arr~-At)
¥ +

dfui c,s\r\%‘acm:{. o 4 ammae wtmﬁ -Uml MI\&K = AST QS

sections L (m) A“.] Fg/m" A £/
0,950 | 4,36 | APT, 835 | A4o0

0,90 ¢ 68t | 2w3ttg | 1,15
0,95 € 3,04 225,40 | 246

P) disposition de la charge en vue d'obtenir  Mmin
1_sections comprises entre 0,0L a 0,8L

Pawn ce con Wu’*—a«rwm/) o 22¢ tadee L= m

A(LY= 2304 iﬁ"f‘i = M53 6} lcg/u.’- —> 42085 A(L)= 0,348 L/u

L(imhir\uaoi-.,ﬁ ‘/Eoévjcm«y\o)\_ ﬁ:—l:Asgés
2_ cas des sections 0,85L 090L 0, 95L
HIT~A(L) ST T T T TI~—A(L)
9 - -

r
L. L
ey D

le momand r[;ﬁ_ACSF+S;)65JMAA Jlmw /ldrbu. L= Leely -
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sections L m) | A k| A
0, %5 ¢ 44,64 9od,1 4 b 0, 744
0,90 { PEWE £35, £3 0,690
;95 ( 54,00 801,43 0,66 0
3_section a [l'appui intermediaire

A(_L) - 2104 fooo
54 14

& momed. pon apput pessn dabime pan MO = A.(sTe57) s

= 115,45 K9 Ju* —> A=082% A(L)=0,638 tu®

F TABLEAU  RECAPITULATIF

Y — L
sections | Mmax (= M pjp®™ 0,500 | Fabp5 | 24536
o0l | 000 |o00 o55¢ | H1,34 ~23%0
oo5¥ | bk 2k | ~L4F0 060l |66%05 |-2f5eD
040 | 30844 |-4967 0650 | 583 5¢ |-313,91
0,45 | 43305 |-T451 ol | 47181 |-3¢%70
0200 | 53%43|-9934 o150 | 313,20 | -vRs4
0250 | 624U |-124,/% o0l |23§,12 |-37153
030l | 686,92 |_ 149,01 0%5¢ | 6845 |-32234
o35 ¢ | BR[|~ 4385 q90l | 3¢ 4o |-440H
o40l |156,6 |-198¢9 045, | Mg |-524¢8
045¢ | 4,58 |-352 Aol | 0,00 |_((85%
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C/ surcharges Bc
W Cua CPCMAAJA&PW sun Lo, ohkmum a.uj.a.u.t i caJon

Dmn\&t.zwh ow a 3 yowh w&spm a(-t\d-L BMM}'(Q
mm)of\l- e camwom J{\A)\—/%LLL thmtcf o Jewx (0.2.).
representation du systeme Bg

longitudinalement transversalement
ﬁ-l,fow\wr.hsow\jr-bﬁﬂﬂw
| 11 1T 11 1T
Gt At At 6t ALt ALt
WS 45 6 HELLS 45 45 54,1‘5 0,,-}5“#0 4‘5 400 es &oo
ot A R B | e N
ot en plan -
Yo Ly +Le
A, I — 195
43 &t
&
© Gt y4
]
+ "H
- 3 et
o et et
_!‘“,! 4-’ 4.
I s
H 3 ct ot
- -———-.
F K 450 4
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«) disposition des camions pour obtenir Maax

o _4 sections allant de 0.01 a08l
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methode de caloul: % o £'uw dor exmenx an ek de la pedbion

S pann olitonin hmwh&wwwwmum{cmw

Linsgaly 2005 220 anqe de sy quuand Lo hasore P

lacée e 'S .%MKJJTMJQ A duali | eweuk b pamoge de bl pen

S on dak adew -%T-Pi>2:"% oph e puage on dak
2 e | e solimidias T i

e BB
F—. &fuwmx % e Mo s 2y
oA _2 pour les sections 0.851,0.801,0.95]

0y canvorhs senk wwfnfb: Al ped camcon .

B) disposition des camions pour obtenir  Mmin

PR, &W%ﬁ\o‘lﬂt -&MMMW(AS’-“?M&

H:u'&: é—P;jL m

o ad S
oy &
-(-0-43 5 .
-(+ 45 i

-‘-44“ =

Lo 'R peut el edd, poe (’u_fmum.m e (q_db.»r\.u. .HM:FL.&% rula.

| ¥ Ravde Yis Mlxx) = —xx(& <) (2L -x)
FE

valeur de Y
_x.n«(-lla()(d—")/d.(s

position de PI

oA

X 4 4,5 - x (o4 4,5) (u-(amg))((-(a«r)) /a3

X 4+ 6 _x(x+t) (.:e_(.uc)) [t-(-HCJ) /4—(5
K+ 40,5 -x(%+495) (&(-(«mﬂ)(f—(-w 40,5)) a3
A 4 A5 _x (x4i5) Qe_(ms)) (¢- (-<+4SJ)/AC3

X (aa-u,r)(-tQ —(‘mgs)) (f-(c(q—%, s)) /46 3

o+ 46,5
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+ section x;I.ODI
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TABLEAU DONNANT LES MOMENTS FLECHiSSANTS

SO0US LES SURCHARGES Bp
& nnslitiun donnant |\|* |position donnant M~ | _ l "
& [absg du T€ [SEMS, fe_|abs di TE [SETS 12 1 Muin [Mmax
S essiel t_:nrculaMn essieu circulation
g0l — L o — | oo goo
| 005C | 435 D-6 30,1% D-6& A8t {14,411
oAl e G-D 30, 19 D. G | M45[2HY
o5l | 455 G-D ,%¢ | D- 6 |-56%0|391,8
o200 0,40 D-6 30, ¥y D- 6 |68 | 4412
ot | 215 | 6-D w{ | 0-6 | UR|st3
030 { 3,60 D-6 3018 0-6 | MK |
opsl | 345 D-G 3018 b-6G6 |Mfesma
040l | 4,90 D-G 118 D. G |d14&355¢
asl | G 45 D-6 30,1¢ D .6 |fd|5% M
950 | 300 G-D 30,F¢ D .G |MR 44
055 | 445 G-D 0,18 D_G |J%5]5&
ool | 570 oD 30,t¢ D_G | 5%
0650 | 105 G-D 301% D -G | n |y
ol | 840 G-D 30,18 DG |-X5eL|4lber
otsl | g5 G_D 1019 b |Jut|3254
I piol 6,60 D-§ 10,1 b _6 |-35 225 8l
otsl | Ab95 D-G e D _ G |l as|136, 44
ol | Af30 D.G 3019 N G |-34T0 5007
0450 {465 D_6G Yoty N_G |35 24,??]
L{po( — — | 3o6¢ D _ G |3 dee
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d/ surcharge militaire Mc120

S AN\ Lf:

3,30m

L e AR [

et BAB WY, T e
o transversalement. U ol cowol ot poppni cocadin quelop peb
lov longeun Lo la dhownbe .
o longitudinalement: b wowkine de cunois mick pan Lwcld et la
distomce oir donx mrediades mm{% & dokeminie s 'MJTLML
M@t A WA%WQMQ,L&MQ Lbae edie Lovss ‘an'nts
At wukack awvec lo chawnter dovank obie au wonws ufll a
3050 m . Lr twepacts dos Hmcllers pun la dhovrter pak
divriqes panalldowst o llace Lo celle o .
« diffusion dans le plan moyen de la dalle
Ve avows e dalle avee nevotomsnd en liekar hilimsianns pau aigrda

U: ,{‘UOM/‘ \/:L/{D \u.) areC ﬁl-o: A,%Om J ey: O.,Ogl'n.

* ]

<
/L___ 3,30!1, K

etV gt lor st ol o purce lliiepack diffuade Lo, Losae
tifosmamand b e dosgunn VITELu Suk p= 22 T bl po A chauila

5L

N

U=Ushoi 456 = dpoy 430 « {5(007)= 4,420

/7177
90~ 1Y
Aol

VaVitos 456 26404 4304 4.5(00%)= 1.5
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« disposition du convoi pour obtenir le moment positif max
News wt Arniony &'spmmm'twv& -[-JA—LA.JJML o | J‘m_,lm
MWH'{A pouk obonuss e mulbipliant Lo Lovactie pox Las
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A
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A=T5lm. —
lew rolowr de o ot Ssunia st
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+ B d.x a0 JY% aﬁx_ 5.1.0‘)
_j_i_zo —(_i"e_a) +(EF'4>‘1+(X+40_ ) (1)
Counaissank o valor de o daw r/ﬂ\.au-‘-'.uj. pecdian , O dofeiwn ue aiun
{'asie au;f&m delinclie pon (0 exckionn i eln Lowra iz o™ Py
« disposition du convoi pour obtenir le mument negatlf

mr’
o

l.qUalM:ilqﬂta[quu_Pa«:

-
ds".0 e
= _ad d 3 4r J3 )_o (2)
(4(5) (b e }a +(-IE“4- (_1-+4£5 N

d=151m, (2w , a: ?4.5»., b= ,m,afm dlwe M=<.P

e

« pour la section x=1.001 ~— .
et ) G, TR
ol dispihos il /WW
S

=Sz d'we S= 48,

7 colelie pan @zt bz a52tm Al M= S7F



TABLEAU DONNANT LES MOMENTS FLECHISSANTS SOUS
LA SURCHARGE MiLiTAiRE Mg 120

abscisses axe

des
chenilles

S+

-+
Mmax

abscisses axe

des
chenilles

s
-

600

6,00

4,04

13

A2 A%

3,24

B

5;55

21520

38,24

Y

6,42

2,51

300,13

3%, 21

_ 41,52

1,3¢

Ji.€0

38, 11

-%3,40

g2t

423,63

38,21

-{415

9,20

]

46934

38,21

_fio4

40,20

491,95

3,21

_%,93

A4 6

542 32

38,21

_Mog|

ALA44

$14,3)

3g, 21

-24.,5¢

A345

503, 51

38,21

3848

44,20

490,55

3¢,21

-19,%

15,50

21,18

3g, 21

k22

46,45

402,05

3¢, 21

gl (X

4465

34,10

493,86

A(31

235,81

_23K

24

21452

3.4t

224,63

.66

A44, 96

3,21

3552

23,49

64,49

38,21

~2452%

24,86

0,00

58,21

U316

~

0,00

28,21

_Be3o
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e/ surcharge exceptionnelle type D

w cun. e less ,d.w-fww«i/:» J’\ame tetale de 240L 3

5‘-4”'.)03-;- MIFQAL .J—WAM M«_Mp‘u{ale,.i.t)lgléox 51‘(‘0 w\_L

« longitudinalement

_oooolonooaloooo

yr AE,60m ¥
» en plan

HEEEEEE EEEEHE|;

EEEEIEEEIEIEIEEEIW

F e St mdtmatinl 00 »fﬂacbumh wn athiads .

_ diffusion dans le plan moyen de la dalle
U-ig6om odc e =008m 5 hoz Adom Q=45 (bl biliusciuss)
Ve3om  hps diffusion los Lt siass e la ,m..fu .,IL.;rwt . A
U20 +h,+{e =454 420+ 45.009 = oo wi
VoV, forfer= 3204450445008 = 464 m

Mw{cxw hb‘ocux.& P—_- 140 = <40 —_-,U"ii’%

L + Lop 2
« disposition pour obtenir yn moment positif Mmax

/Y\.U’H.t-:? /uuLW! b:a‘*mo“;ﬁ GJQL?/\MA Jrulw-
Ls, otc'g‘;osfitm ,Q.Aurumtl .

FELTTIT-P
b-a.d avec alz'&qo{w\_ s r
5 |
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LCL /U'C\jﬂ,uh o(.l. a W& (a(-cuwu, PM U&qu...s'n_‘d\/\, [I] (.Swj\tw:}x Hc /‘-20) :

e momank. ot dovni por Moy = P50
F « disposition du convoi pour obtenir un moment negatif M min
le memad negalif & plun defromalle ok ol pou b Lol
Sucdankt .
Javedun de & Aowee pac Locpusnion (2) (surchavge TC122
b= a+d

1

Vg

OTr

F—*

L
b L k-
owec e{,:.lo‘o-&m, p Q:n’.%m — 3 A= QA @t’p:%é—:ﬂ"\.-

I-th l/& M, Pa/\, Tl:;-w: Pﬁﬁ
» pour x=1.00I
Haw = S P
5™ coleulee fowt Az g53m, b=22,85m
4 o s <h.ﬂam_ a(u&_ ¢d )+ (’551“45"3 _;-_1_}
da

LT Al 4¢ 46 - AbL* L
owe 5. L (L) A (L4 <)
VIA e 4¢
p by
o el 4




TABLEAU DONNANT LES MOMENTS FLECHISSANTS SOUS
LA SURCHARGE EXCEPTIONNELLE TYPE D

& |ahscisses axe + |, |abscisses axe o
ﬁ ch%fl?lles S |Mmax chg;i’““ S |Mmin
0,008 0,00 goo | 000 o,00 00 .o,ao
oosd | 40,20 4430 |411,34 39,62 -2,09 |-24,94
o 40l | A4, %€ 0% | 342,34 39,42 -4,15 |49,
oasl | 42,6F  [3595|43068| 3962 |42 M3
owl | 4364 41052350 | 39,62  |-%31|-9953
0250 | 44,5L 4453 | 5933 | 39,62 10,40 |-124, €0
930l | 45,45 53,41 (639,85 | 3942  |-134% |- 14951
o35l | 46,45 5523 | (4,65 | 38,621 |55 |-1H,31
0,408 A% 44 55,44 | 64,1 2964 6,43 [-199,.22
0,45¢ 1€, 39 5395|6463 | 3362 1851 | -22¢14
0,50 A4, 40 50,84 | 60% Yo 3g,62 -20%0|-2¢9,1§
0550 | 20,45 4645 155263 39,62 _12,8¢ |-233, 9¢
060l 24,85 4004 (419,30 | 3962 ~14,94 |28, 18
o6l | 22,10 32,44 | 394,03 3962 23Y |-323,94
ol | %90 2421 299,55 34462 2850 |-344,4)
0t5¢ 25,4¢ 1511 (4841 39,61 2148 |-31%,53
0,90 ( b, 49 056t | 61,9Y| 39,62 33,20 |-397,45
o35l | 21,41 000 | 900 39,62  |-35%|- R
691 29,44 0,00 | 000 .33,6.-?/ ~3142|-447,30
0,95 234,44 voo | 000 39,4V 3350 [-433,L1

el 000 |goo | 3962 - 4146[- 499,07
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fI surcharge de trottoirs
(afomsmenk & Aanbiche (3 du cpe | fladian dappliquan pun
bes Yeotlsrrs me{suaoh/{%lca/ul 44#:.?@« a
W ALt il cunnseqd .
Lo dewsil? e chanage o
A= 45.450= 225 cg fud fua s pak dtl e hange
N stan pur | PR, quT'lLJ—cmx -eh»fap.t«ibeaﬂmoﬂlﬂn
pad elofomets e Q&W dox dotloes .
o s L b e o e o
Octicisat dipnerminuee )

TABLEAU DONNANT Mmax _ Mmin

section | M* M- |
o0 &| 900 g,o0 ASw_
o5 €| ¢A6e |-401> —
040 €| 4212 |- %050 q=225
o015 L] 13,953 | =325 ﬂ ":/J
0 o ﬁ .1-2.145? —<4,100
0l5 €| 15,629 |-5,44¢
oo €| 41,294 | -6,454
0,35 ¢ 50/’135 -3, 47¢
odo € 34,165 | - €, do1
ous L] 31,3F0 |-9,246
0,50 € | %0,154 | 10,451
055 { | 29,391,213
0bo { LF,064 —(ds Jo2
045 (| Qw058 | -5 3%
o 4o L | 20,093 [-14,351
o045 € | 415,39 |-1511%
0,90 ¢ | 9,841 | -16,40L
0,05 C | 41,04 [-18,935
0,90 ( | 0,543 |-24,14F
0,95 { o Uy | —31,617
1,008 o000 | 41,004
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3_CALCUL DU COEFFICIENT DE MAJORATiON DYNAMIQUE

oles M«cw Bc ek Yc 420 MWPMMWM qu{{ﬂﬁm :
uq{;wutclmw pas: 2= Ay
A+02.L 44_46/5
G. u‘-%\oiu‘l_{l»fuﬂ.c‘/) u &ﬁLW& (&4'{5\\“&)
be Prulf) sl wuma. 8 Mch g’M(B\ﬂU:}U) Placc;-: PM{A.J((JJ-(JI—/L.
Q- 2%. 4044 =AoF5,67 t
al surcharge Bc
i coeffetesh (be) dand pan s tabloan doud du CPC
Pt de A% Laspe
anguau%uus} S
Auec %11.«‘1% le lan.‘c[o uwwlom&otﬂu't oy eAnewx e 6 camioun.
S = O, -be = A%0. 995- AUE
%;/f+"/4/+o,-2.L & ‘36/+45/5
D= At ohfiraaay + o% st dlal S - AogE
AH.
b/surcharge IVIC 120
L pidn o cannemes o A@&M(st Adot )
At S - A ot ab dla = ApTE

A402.LY} A+ 440754}
A4AD

4/ CALCUL DU COEFFICIENT DE REPARTITiON K.
alligne d'influence de K_¢



b |-3big | _bo - 0 big i big |3big

0,9847 | 99927 | 4009 4,009, |4,0013 |4,0009 q]ji?

09140 (99070 | 99406 AorFF 4034 AofH
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5 ECRETEMENT DES MOMENTS SUR APPUIS
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DEFINITIONS DES PARAMETRES ESSENTIELS UTILISES
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C_TRACE DU CABLE CONCORDANT
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CABLE CONCORDANT

TRAVEE 1 TRAVEE 2

sections|abscisses sections| abscisses
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TABLEAU DONNANT LE CABLE DEFINITIF
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tableau des pertes a la mise en tension et forces de
precontrainte

pertes dues aux raccourcissement des aciers

sections Ts o face® 0 b 0 fn ATu,}_; T1ks/.: F t
0,00 ¢ 130,3% 0,447 | 4,2%5 |42940 | 280,95
0,40 ¢ 11,55 | 0,454 | 1,241 | 130,45 | 6333 40
g 20 4 1324 1 0,480 | 1%5 | 131,34 | 6499,9)
0,30 £ 433, 8% 0,503 | 4,401 | 434,45 | c443,15
0,40 { 135,03 0,5°T | 4442 | 135,5% | 6449,05
0,50 (. 135,94 0512 | 1,45} | 134,39 | €53%73
0,60 ¢ 436,66 046% | 13%1 | 1353% | 659,15
oW ¢ 434,49 0464 | 130 | 13617 | 66lv,67
0,80 ¢ 13¢,31 0,468 431 | 136,97 | €6b4.,0 -
0,40 ¢ 136,85 | 0475 | 14351 | 19%54T | 6591 05
Ap0 0 13,30 | 0,413 | 4115 | 434,17 | 658,10

tableau des pertes a 90 et forces de precontrainte

relaxation

retrait

|

fluage

kaﬂll

BT5 ks /_ﬁ

Tk

[\Tﬁ'%:

Tgs 8

Tp 4kt

ATy,

=
=

P QQ
l@\

o0l (14940

2519 | 42658

4F0

A2),

8Y |9 409

%401y

121,76

TTE 2
5921 (o

0,4 |43025

4426|4243

e

44,93

0,404

41,974

422,%

5981, 50

0,28 |114,34

4726 | 415,61

Jfo

%91

%396

1,959

A23,9

6950/ :1(0

03¢ | 43443

9921 | 29,61

fo

L

0,39}

4944

424,96

o4l |[4133,5¢%

4938 (40,65

o

121,95

0341

1,934

44,00

6131,00

050 [434,39

3,00 431/337

Eid

425,68

0,39

4,925

4415

6166, €0

o6l 435,32

3,090 (434,43

Lo

424,53

0,39

4,959

4215¢

606,80

otl | Mt

3920 (43495

2%

430,45

9,418

4068

125,18

(236,40

0,80 13,97

3,248 13343

Lto

431,03

9,431

411

428,90

641,10

0,9{ 135,41

3407|1343}

4%

424,67

0,409

Y02y

11344

6210, 10

{ool |434,18

4911 (444,19

270

KU 49

0,24%

1,469

42102

sw’,&




tableau des pertes au temps co et forces de precontrainte

n— .
relaxation Jretrait J fluage
|

ﬂ

T g ATy
42940 | 5,497
130,25 | 5,184
137,34 | 6,051
132,43 | 6,34
133,57 | 6421
134,38 | 6,826
135,32 | To¥4
13411 | 324¢
136,91 | H57L

156 | HhMd
134,19 | 335

tableau recapitulatif des forces de precontrainte aux = etapes

S
o
v o
T

T, e
A2} ko
124,41
12529
426,14
126,56
14,55
12815
129,31
PRI,4b
128,%
21,41

T, ight| O 1o o [ATiop )|
41340} 0,409 (4,491 b0l %
ME41 | 0,404 | 4,409 |H4ol |5549,50
198 [ 039, | 4,554 (11494 559,90
12011 | 0,393 | 4321 |1519]5633,3
12096 | 0391 | 4,299 [Mb46]5475 0
12155 | 0379|4218 [11RU)5P5 P
10025 | 0,396 | 4,354 |10, (573590
N1} o418 | 4,590 |40,
A4 | 0,441 |43 rAL57éTL
A3 | 0409 |449F |4 %] 53¢ AL
A44 | 0297 |36l | M1y 5743471

I N e N AR N E RN AN AN AN L2

sections l1 t igul ;

0,00 ¢

62%0,95

5928,60

550,90

0,40 ¢

633%, 410

5984, 50

5549,50

o, ¢

6399, 95

6oyo, +0

5694, 90

0,30 ¢

g44"bl 415

6079, fo

5633,23%

0,40 5

6499, 05

6131, 00

5015,90

0,40 e

653% 13

6166, §0

55, +0

0,60 ¢

6583, 15

¢lo6, 80

5935, 90

0,% ¢

6624, 67

6213%6,10

5154, L2

0,9 ¢

(664,02

6211,10

5136,1<

O/-ﬂﬂ g

65494,05

210,10

5734, 3%

A,00 L

652%,10

c11%, 60

5141, T 1




elements de calcul du moment hyperstatique de precontrainte aux differentes etapes

sections|B« [mﬂ 'l B Fagj (1) | F (1) |Fie() o |Fo ) )| F () J{,”(:)I
o,00€ | 0,00 |[900 | 6150,85 594860 5%552,40 0,000 0,000 0,000
0,40 & |~246t% |oopss | 635440 59¢4,So 5544 ,50 -5,74% -5,45% -5,091
0,00 |02919 loomn| 6389,9% 6030, o - 5591,90 | M 129 ~19,941 -1%, 40
03¢ |o%79 |oo4c6 | C443,15 6019, Fo 5£33,2% -34,350 -3+, 129 =34, 403
0,400 |-93917 (0022 | 6499,05 613400 54F5.90 | —56,514 —53, 313 -449,35¢C
0,50{ |-03618 |00231 | 65313> 614, §0 555,70 | 65,520 61, fo2 - 57,454
o0l |-92868 [qo0y | 658315 £20¢, 70 5590 | 42,51 54,113 —54, 7§ 0
ol |-910}3 (00598 | 6L24 6 6236, 10 5754,20 | «4§,2L9% 45, ¢ 4 ~41,954
080 |-op415 |opads | bpé4,02 (M to | 593612 | 13,995 | ~34%o — 12130
040d |o1404 00500 | 6591,05 6 449,10 534,52 | 4k AT 4.3, 501 40,17

Aol |owos |op555| esavdo | cug, b0 | 54| 94,23 83,913 5.2, 171

86

zz M WW&FMQ dt.‘mu. P [{Mlmr‘l qh' :_zj F@() e.cac)clc («) ol
%m el pon la methedn ol SiMPSoN, on detied l aolewns ,g,«“dm‘jea

Muc = M98 86 tun
Migoj = 444862 bm-
+ phase infinie Moo = 044,61 twe
Dave s Lffradts pecbinn lo diskicoadion e st fugpdtat. e de prucodionids o Linsoine

« phase initiale
s mise en service
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caracteristiques geometriques des sections nettes

section | ool 910l {926l |gal 040l |q5ol | abol |ahC | 90d |5 90C 1,aaq

S 2 Wiz 1412 (12 1412|4412 | 4412 14,12 | 1492 1412 | 4202 | 14,12

| m4 Yol |53 4085 [4ofo3 | 281812 | 4of11 4 o Lo]25| 43¢ | 40933 | 40783
Vi m [ oBe ool |-odob |- ofio |49 |-ofet |- o3 |-afel |-l |75 |-ofols
Vs m o594 25304 |07 |96o0o|obut |a5199 0599 (93094 | 95800 | 505 ey‘ﬂ;z

s contraintes admissibles du beton

d/ ala mise en tension

0% = 05505 = 0,55.2400 = 4540 t/u?
Dien service
d 90] 0p=042.3m0 =Albot/u* Gi’:o
dﬂ&{«cu FE:A-%Ot/MI 5 Fb'=-450t/rrﬁ
G/ a la rupture

—

Ch = 08.3000= 2400 Lfw* , Of= -2s0 t/u?

A) VERIFICATION SOUS LES CONTRAINTES NORMALES
o caglemadalion mpope dintuiti Ladhage -
— cux diffouds plades dela Cosbiclion (prunton 3 Sbagen )
— S dens MAAMAMQM @aﬂmb@mﬂm ;

Do b wtdications eonampocdank aux photen guiJaudss -
» phase 1 muwmw\,fawwmaum odie
@%dewa’ui mise tan buncac A‘C"‘%*“T"”‘L‘“w&
mmk'f:hckcsmi aride dawn M-ru-vh*chmz (M@J ‘



60
« phase 2:%%&*,\.&% s W&’J\'MJ;JAM ata‘.".‘!oj',(t momend]
dmﬂwtqu\ammm«m%ﬂ@uc'qﬁ etk o aide Qummf.&lamuo'wqb
» |]h3893=ﬂnj,.},atm AMQ.M.JW cadilen &Q’IOJ' H,q(i”,b

o Dhase 4 : kol dos cadrainss au longen 0 dmide pus Voffel dos charges
M MGy
o phase 5 : Aplcalion clos punchanges codss ot mildkames cuc bowpr
Je cdedd dan CadhainT, Mu&p@awmm&u@&f(@w
o diloncenns dlo Jopeclioe Coumidanae

al fibre superieure __, 0‘3:%
b/ fibre

inferieure

S F

N +F(t') %

5T7s
. . 0 :
- n\jL+F(;J+ F(;J:.c V, +:r_u V¢

P

I

Fle)ey,  Muy,

T

verification sous les contraintes normales ouvrage a vide

ussa\ture|\/|ﬁ1 ossature + superstructure MG& B

phase initiale lmise en service_‘a!lﬂq phase infinie ]
P A S CAS ) i (TS
000l | adast|asase | 4493F | 4143% | ra3r | 399,172
o0l |aru o [4%950 | 441, Fo | 3949¢ | 43505 | 34%,3C
ool | 38564 |532,15 | 442,8F | 402,85 | 44953 | 3%% 54
o0l | 383,15 541,68 | 465 1F | 3p020 | 41> 6C | 31,19
040l | 339,50 |542,3F | 445,43 | 396,44 | 484,48 | 3552
o50l | 411,98 | 509, 72 | 494, #8 | 39,50 | 437, 294 ,35
obo { | 446,89 | #4555 | 509,24 | 358,45 | 500,19 | LJ6: %9
ob 0 | 495,34 |a55,50 | 480,49 | 394,2C | 457,15 | 34950
ofs L 150239 [ 430,48 | 446,86 | 440,92 | 399,23 | 420/51
ogo C | 510,96 | 415,04 | 372,08 | 45,48 | 23t | 53416
e | ¥op5 58428 | 4581 | 12 | €4,1F | 909,23




« contraintes

normales en

service

sous les surcharges civiles et militaires

[ surcharge

civile

M

et

surcharge militaire My , M‘ﬂ

mise en service a 90;

infinie

i

infinie

|

=

M,

T

M

M,

M1'

M>

Tt

5

0 tm!

% e

07 o

&

or

1

G

A

0 tn?

500 &

Ectiuu:; gt

419,31

41937

4057

449,5¢

79,12

594 L

>31

3L

391

374,11

odol

550,53

%5, U

M, 12

442,51

53813

233

420,15

36000

55164

060

020¢

62025

2/, ¢1

411,41

48,10

6,99

A3 Ab

41935

36818

£54.%5

W0

0y

lets 4>

{4490

419,31

443,Fo

613,91

6%,94

424,90

265,30

15,45

A§.0%

040¢

L0>

{0044

414,30

457,40

12157

29,70

4385

3%, 50

74,1t

_qll

37

40.!7.?,5

445, 4§

457 94

#1760

21,58

42200

283,46

3180

1,45

T4

145,99

42040

444,65

13

IPE

403p¥

40,88

69,1

T4, 91

636,60

A73,19

3’{6/ 20

518,14

61,50

A4

351,12

411,9§

60,67

A94,16

530,88

341,60

2412

5¢4,06

4,1

38552

29 4%

51,38

A1

T ,50

392,38

445, 40

4541

Gt 6a

8,58

529,5%

285,41

543,57

3%,01

50031

46119

164,41

5,95

101643

61,17

903,33

sieliis

4150, 60

6417

g9
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B] VERIFICATION A LA RUPTURE AU MOMENT FLECHISSANT

Uk clom provissive d A2 Al 4955 aalalive o C'a-!\bi, duu botun pucadranl;
pos A8 ﬂwpn:st elmy.»JmA.or(n oulcles MW w{;umt o L’M;t.'ll.
1 e e istudin mav Cosodnas los wolews do aelficiod, Lomejnabia
pomaguts priscn s Longle. dawn o coleall don Sabs Lasel spps o 402
pudharges powales A on Casricdin &%J&ﬁhbﬁmﬁmm :
[MC;,_+ ASM ¢] _ ovee 11602 mowaud A Sossalia o sopor shucdin
M@,; su-uj\chq OLJ«- .

G%/L_n&l;‘zﬂo Ve i _Fs' % F.e. \)s,L £ n“ LTV
On v e e maniid ot s exdiciian, m.%mmt aune pusowplios
< pnew m{mm aux bines ol dowainr de peend? dak be L, -
—Lowmle Supacont (Csufmsm) . 0% 0xg = 0,9.3000 = 2400t/u*
_lowle .u;%«'m& (’&Axi-.'m. ) . 0% Uf - 08250 = 2oot/w*
avec O2g = Toy & 07y = 250t
% dawn wdaines seckians &MM&W%A@J«MM e
ALMJZ Aﬂauﬂ/mwwala/\m[a m{;mtmahwm
mdwﬂmi(zmv«mt&wﬂhm; e befan ef dos acias Je wmlctnm.t
d/imoment M, derupture du heton : Daws le o de dalle nevmunce
o pdiae & aminclee amPoL.eETé Comant Q'a;'..l.;f« le pcdewar
- -

T

=
S

T
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Ow coleularo. [LMJ&WJ‘AM&\ oot (0 povnms olos memsady o

ppline elela woiine : LB, of o oumbee llesmsnds < HRG 2
W a7 (L-bo) ko (W-12 )62g
ow HMRe =035 Uiy 5 HeBo= mn o,as(L-Lo)k g

B/ moment M de rupture des armatures de precontrainte
sfin-03hwhke & Ko wlibanes i calfl leA{OGeMMéL,
W~ pedion des aumalins) elowhs la pecdion commdante
R Cruhaainte de muglin qonandie ollims 1€ due eable e pucsdhnainds
C/ moment de fissuration Mg '
M et L mowed pous loqual (o cohasinle oo hackion da lo. fibre deuduce.
cHeindnaik Lo solow 267, | Hp & downi s Uopuacsion puidanke
oty - Mr wile fbe wifosue ot loudice , Dowa le cor
Lagquttw Jm»pa«imﬂ{ Vi pan Vs et,
_U‘P—F Fu5+ﬂi4_\fﬁ ‘__PML%.B&LWM

T

0?’“—5—1- Ecv, +—ff—\fc "FM l 7{3‘5‘* -‘Mj("“"w

d vermcatmn a la rupture

(Exjgﬂmuwt &LM 44&L’Iphw&ﬂw&q ath.MftALAal’

\ng\m : 09t M ML Mra
HEH— /f,g”p & 0,? ﬂra P ”{2 Hra
ot Hrb

Ja st o\lamma.twa ﬂw.ch\w-.n,o«’.w P:Ja‘wrm m\¢t oo fm‘z. o
Om\..rﬁ ko pecnclte iLarw-[\.t«.e Miit)aﬂ\bm ,C&')M.uats_«lq
"L-MJM‘-«t bh—i JAW‘:-\.GV\H;-Q .F(M Ty\\u‘u A) ai JMW\JM



| VERIFICATION A LA RUPTURE AU MOMENT FLECHISSANT

— ¢_<_~" _smu * _<_S M, - _sm& 2_9

ma::_... ST [ T A I
9,00 | o000 6,00 389,72 |99 | 389,32 | 3932
g0 | 1540,%3 g 9% 41 61%20 | 135,5¢ | 412,40 | 310,65
0,200 | 282,05 434,62 662,45 | 15,18 400,9L 390,26
0304 | 3219, 40 | 434430 §3%,3¢ | 112,52 | 400,40 | 393,25
o400 | 351456 | A¥54,26 | 994,54 | 130 | wH4F | 419,24
0,500 | 3239,5¢ | 144525 | 893,03 |-166,85 | 33(,1% | 434,65
060l | 255180 | 93%,3¢ | 246,30 | 108,25 | 354,48 | 466,99
ot l | 145F,70 | - 6435 T3¢ | 3638 290931 | 547,31
obo 0 | -939F | -135,51 | 54333 | 251,95 | 05,53 | 64727
9900 | 204426 | - 8P, 3L | 3234 | 495,63 | Ced4 | FE3,50
doo & | =33 44| 450845 | 62,43 | Fog,%> | 133,80+ | 108,40
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PRISE EN COMPTE DES TASSEMENTS D'APPUIS DANS LA VERIFICATION

DE LA PRECONTRAINTE NORMALE

Yoty dloppin poul sugucki pos o Eamernd; o fpuudich edonlidd.
Conas. e, awbroge o Conporé da B afpusin | taws panan elisagec 4 cob -
1_bassomandt da Usppust de qousche e Aoma , 2 Eassemand oo Usppud siclensadiains e dont
3 tamepad e Unpuad do denls di Ao, Abamensid pmalbias Lo 2 afpuin de il
O pumdia s longle bacon 2eb 4 con A downsuk maissamcs o dor fobs
i nprkands qus o audiss eahs.

«calcul des efforts das aux tassements dappuis

al denivellation de lappui 0 de 1 cm -
ey (4/6"“) _a, €

e - M= - =
/; Gy ba ()/GE: --4) b4
Go

y / a V\"“UD
E4 _:0} El.: 4/4/ 61: ‘/4_/&:0 % L‘: BL:CEVI ) __.(L.{: e'
de Mo=_ 3, Ve BT = - 52,294m o €u= 4242435 t/u

{2.
b/ denivellation de !'appui 2 de 1 cm

Tdam P o l’,ﬁw.; (o) e H, = ._‘:.1,23%%.
¢/ denivellation de lappui 1 de 1cm

) /
M‘b :\‘ 2 %

A
b4 @) @ )

(a) (b)

2 Nia=542900
ol Mib- 5229 b
Slene M= 52294 5229 = A04, 58 tw_
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d/ denivellation simultanee des appuis 0 et 2

Clef e oon unvtnie e can (¢) == M = — 404 58 tm_

Ml/]t 20458t H(x)= 1L 404,58 ”—/{;

£

+- X
= ¢ _fJAWQW Pa».&mw.ui!‘t:
Gei = nix) Vg ;
= G

« calcul des reactions dappuis dies aux tassements d'appuis
_cas 1

Rol= My=_5428bm Qo= -434t
R-le: n,(: _.5‘2,26-1:\“ R')_:-'{,’4~t

_cas 3 ‘;jh.!xu.ar.u.l_ L cap 4
_cas 2

J’m}. i4=—(ﬂo+ﬂz): éﬂft

Kol = do4st bun o= 371

{wl = - (Ko+Ra)= —},:}4-(:‘
< 404,‘5?%“ Ri= 33tE 4 & ( +Ra)

_cas 4 sfjw,taér«u dn Cabr L
| TABLEAU RECAPITULATIF DES RESULTATS

| appui ﬂTappui IﬁLappui 2J
M (tm} | -5223 A045g — 52,49
R (t) -4, 94 3,7} -1 94
R (1) 3,8% ~134 3,58
R [t]J —~4.94 L 3,8} —h94 |




securite vis a vis des tassements dappuis ouvrage a vide et sous surcharges civiles

ovvraqe tmpﬂlb deduclen Torsemands ouurage heuls, ,“‘iu Lededlly awee bunewands

-1 -
3 nidl | Mmox | Hmen Aride Tyt | A oy Ta | Mmwe 4 TaT [ Moin+ T

G 4 skl sl wfo el 6 el & ol e wle el wle wlew e
W e 3 3 s 3932 | 3msiL | 3radi| amsa| 3w |3 38 31942

435 13 I S0 1} |20, 3 | 42415 [ 3lade 433 92334, 3C | 432.9¢ [ 344,30 59,4 | 209, 30| 413 244,10

#4955 m5Hert g8 |88 1c |ata3s %838 | 4 455523040 | 443,52 | 340, 62399 | 5l [e3 34 | 23K 80
A s | g | G se | 4880 (3530 i R i W ] A
38 W5 |15 | ud |44385 S0 4575|1945 L4kt (319,53 |F3,C4 1543 |aidr (X044
49014\ 2% 111, 0| Qs | 422,00 [303,1¢ 1315 | US| 4l 30,95 | 24240 9,97 Jasgs | 400
50019 196,49 | 10074 | 62,25 | 40408 | 40188 slr v 2464|401 (C | R4 A0 00 | |39/ 41391
] o|6150 (4604 35111 | 4198 W11 (324,91| 436,19 | 330t | Cug (| eTe S | 4949
909 (o5 faf, 133,52 [ 238,41 54,98 41319 |39253| 345,39 | 447, Sob 120552 14 S,%¢
11 (533,16 | 3857 |5, 3% | 285 42 55 31 G141 [ 20 | | 46TV | S0
1} @13 | eart (I8 |Ts 24 oo o 912 [Ph13] 39,20 |saa ] 9410 e 19155 |l g

4
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VERIFICATION SOUS L EFFET DU SEISME

o pbabill ot (o oo Ju tabla de ladloge dak- o weutee
por Lackiow duc pesswe nomawal nekern auns pruncasplions t}aﬂ\.m.'arm .
Udiccdsnce do Lackian posmiqua pe biachak pan Lofplicabion =
Ceandds de tablion Lo Conorande meulicole Sy dauis pan s aacomandahios
B Mﬂh : Sv= £ eu(6ra59).
Ev - uelheient de il Vool G2 chowr peumantake
@ = dumdhargen cocn (&(t)\
L plleckalion Cenand Cophs e Sy b adle du 22 doute

S5: 64050 = Grot Ey (0‘4-0.5‘?)
vl s lon wonsiki wen My S, = 640, + Ev (G+050.)

T PYRER, SR Se= Gioy Ev((r.;.O,SQn.).
oy tohaidsr ehier & on diauer lliaulion we deient pan depumen oo
Codicunss admissitles gucvanls ‘G*““‘P‘*S""“*ﬁ" 041 €2g= 1260 tfu?

G dachion 0=
ETAT DE CONTRAINTES SOUS LEFFET DES CHARGES SISMIQUES

section M_z_(tm) 0z tilot t| My (tm)| o tatjoc bt

0,00¢ 0,00 39831 | 350 0,00 37941 | »¥41L
940 ¢ 1424,99 | s6a,90 | 492,25 | o4y | 387,9¢ | 31,3

g 4o ¢ 142415 | 63414 32,41 | A¥s0,90 | 345,32 | 431,87
0% ¢ 300200 | H46 | 1931 | 43390 | 3226 | 444134
0g0 ¢ 1bo12 | 1319 | €333 | 465408 | 352,43 | 45355
a% ¢ I795.82 | #1502 | ~521% | 1dobol | 4,90 | 44973
960 ¢ 2246,60 | #5052 | 4,1% sir.37 | 331,32 | 44651
ofo ¢ 112,58 | 62591 | 75499 | 12345 | 34515 | 494,69
afo ¢ —a11,0¢ | 452,45 | 95830 | -4050L | Y1499 | 523,35
040 236,49 | 236,94 | Gosas2 | -luntc | 153y | 39,40
4,00 € ~4175,44 | 6416 | 263, 2¢ | -3920dv] 4. ¢S 7. T




EFFORTS TRANCHANTS
REACTIONS DAPPUIS
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«EFFORTS TRANCHANTS AU VOISINAGE DES APPUIS

Cowme. g dalle qtup,q,t@aru U col ud oo aH\\L hﬂM—CLAME Yoy %.‘L‘a‘.uf)m l
e, pechi 2. hmmw&{’

0 ‘trm g ,su;tw. - 2. 4u-4¢L‘iM~t
ao,q_quLJcUa.rru'/l J IT"

a
U

z, @ 21y M & 2a .
PMI-O.J(’\M(L@ LCWJW@ elnL’qu\tManu.w‘t einuo—lml)u.t.o«
Je Qﬁl‘l‘mﬂ'&- *[ F“"- T( ) duj:a)+n4(¢)éf[-&4) Jﬂa(,i)-o

_ Suivoud [quj;.m Jakecisse X, oHa.aouwic, dladeasse o (cn-(ktt LI)
oeC. o Ao ((u{milm de [gﬂ?u Ja..jﬁmu.ia (oLo() -k
| otraveel T, (u)- o ol N

4¢ a i
otravee 2 Tw). 22l

S
40
= B b ek, & 16 dldscise X ¢ NACRL T

! L
otravee | T, _X=5=¢

4¢3 A

etravee 2 T - we _2al B < S~
4¢3 1
_ - ;
Lzaam %%m a«\:t als\u«.l.u Fm s § e
-5 = So (A.l- . 5 )clo(:(o(.ﬁ.iq’_ﬁ-—) = ié: U,/‘S
403 46¢> 8€ Jp 16
S; = As 53 = 3‘,_@ = _4548

8 -_ﬁ_ Y 4 '

EFFORTS TRANBHANTS SOUS LES ¢ CHARGES ET SURCHARGES
1_charge permanente &

To= G(S5+57) = a0 (MA_ AéS )= 284 24t

T G (5.6 ) mdo, 2 (4548, 4g8)= —6T8 54 L
2_surcharge A

I v pus e Copli dos prschangs sedioes luls
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To+1tmuth~M4¥m‘t (o deanee 4

To'= 0,95.145 .Ad. H,AT= 434 31t
To 4 eidmiing uaﬂ.w:temi la kawer 2

To = AS . M5-44=085 468.445.14 = —20,4%C

T4 = AST.MS. JA =095 (548, M5. 44
3_surcharge B

482,51t

2= 1085 etbc=095
To¥ ot wox lotsque lo e de 6t i ovwen enten du 255 Comacan pa
toawt o U"I‘P‘“' Ao |
g 2004 = A A b §.C[CA +6.09537,3.93435 . €.054974 €. g4 ¢ +3.qws]=‘fu,at
To 4 mex (naque la A ¥ ran du 4™ Camion pehane & 0f 2 S |
de L agpuas 4 '
To = -6 .q85 . 4085 AA[3.q0t4 + .00 & C. 0ol 130,086 . 2086 +C.00}7 ]
To = -4534L ‘
T o dotens e e camuon nadant A;.L\..‘lszao‘m-h lo, downced |
nase cls 6 i 292 comuow s hawnuk s dappuns A
Ti = -6.095.4,075 .4,4[3. (ot L a354S ) (4 +-0, 06394 0 FobT+ a,ms)z A62,90 €
| 4_surcharge Mg 120
To mox. ¢t dolomun ivique la chomelle wnave Jorte o llagpus O ‘
Cois dluctlusne ot - SF - fa (4, :“—Cffl)alo\ avec o= s E52m |
| = b o (- E) = 622
T b &N 5. T3l 2.622. 4pFt = 9,93

410 o
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| T b uand e pebase dunnle bance 2 of quand a= 7500 |

¥“—b—" a= J{-!’IZOMJB:Qf:‘,SQ,: -24112‘.\_
—
l\ o3I oo jb 30t weh "SJA
== /744 /] 5 o FPTY

=4, [(.(b’_u )¢ (ba) g (tar]]
S= 0,385 ,To=-40H (1.434) q%5 = _¢ock
i mox ot dotoms quanid lichan se e daua o biover 4 ot quand. b ata
ecbivne ol g bane oud duak .hl’a.nuu A

¢ b i
}_4\_414:\-1— Qq-h-tu: Jd. = st det
forwwr wvw! 443 3
| -4 _1_0'_£+€‘L‘J=,£?c
W/. 0| € ¥ 71 '

dlw Ti= Aot (2.731) 6,76 = —40%,04 €
9_ systeme D

To+m ot doleruun Lﬂ'hﬁq.ug(.uclaum ame a ‘(L"uu'o ,e‘m J!A:\{&Aua é'. '

b 1
5+= ,(D (/(i- i sk )Jd adec b:. '{4/: 20,02—5{_
4€?

2 b, %Ca(b“'/‘*_ L%Q) = 4425
TB*:{- St M99 . M,25 = AB4,FLE
Timax ok cobows quand e tawist pehae dowslatiaver et puand
o i estione dnik pe hawe au dnsl os 43'.“‘@ A ovec a=69Tw

S:mz If <> gelJ-ﬁ:_‘L "’_C‘f.._a_s:- s.‘\’l.{'l.) = A4, 06
4C3 a4+ 4 z !

Th = _1488 . 1406 = _ 467,44 C

T.qtnblcm-,«mJ&uwmulwueiamhkwu-LéTm.Ja:z,ﬂm _
LY o
b- 2263w, S Jx O 4;‘:5 4.{._4%[5@,_. a1 b v]

S=_454

To = 4,54 A4 98- — 48, 45C



| 6-surcharge de trottoir de 150 Kg /m*
fwe deux todtllowes Jargéo cizé,.ollfs.,{,-:');o,a.:f/u.ﬁ

To'= Ad. 04€. St = 44045 44 4T = 553E

To =A1.045.5" = _4d. 0,4S. 467= _083L

T e eblone pou on Jane b chinens

TABLEAU DES EFFORTS TRANCHANTS SUR APPUI

T = 44045 (S1S7) = 4d.0us( 4B 447)= - 22T L.

A Be Mc120 | systeme D | trottoir

. - -+ | T- T+ T T I =1 ¥ I - | T+ =
Aol 30431 | 6433 | -200 | 463k |-Tsw | 93,93 |-406 134,35 | -T1u | 553 |-9T)
LAl -6854] O [du| o |Hanl 0 |dkof| o |Jituel o |-T¢?

EFFORTS TRANCHANTS HYPERSTATIQUES DUS AU TRACE DU CABLE

[ -
appul Ot O o4 afpuan’ 4 o
a0 jours 44,80 t _ 44,80 t
a linfini 3gF b [ 3870 €

« combinaison des efforts

_sous les surcharges civiles

To = 3 Hy 443664553 L 44,90 = 5ROt To=o

Ta = —6M,54 A2, U-F2F _s4f0o=- M8 E

_sous les surcharges militaires
T 384,31+ 1347F5+ 5,53+ 380 =560 69t [To'=o

T 6H Sy 16%,44-82F 3870 =-8835L , Ti'=0
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TABLEAU RECAPITULATIF DES EFFORTS TRANCHANTS

| awi surchar | s _civile s_Mmilitaire |
appui 0 58 ot chsgt#
appui 1 -94gf2t ~-%9395 t

«REACTIONTS D'APPUIS:
/[Pa.w/o; [(2VVE S :Jom,t:

» aires des lignes d'influence des reactions d'appuis

about travee 1 |travee 2 totaf
appui 0| o,54 A, 480 | -4680 | 40,00
appui 1 — 46,75 149F5 | 33,15 |
appui 2| 9 54 4,680 | 44450 -!24361

| Fo Uapus 0k 2 & equalion dun i disdlasace. do asodbionss dlgpascs
o abiguan 2 alls dov el houchals e vainase o <o apuic
foon Ungpaac 4 s bipue: llicflustace & dbomee. poc difficouce ek la

LT Jo el dandad pon 35 bl LT Lol houhaut pos 26

5 U ¢ 2
(ib 454 peckians b ms\m) et 5,
R )= _(odad"- )_ (“1 . O ) ~ Gxi- 23
4¢3 4¢3 4 C3
sY g+

St;[j wdot — 1 gj.<3.14=_3_€ 4 :%C } sfzg’-_;i‘_-_,fc,x}s
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DETERMINATION DES REACTION D'APPUIS

« APPUI _0_ =t

15’0'51 \/f‘ 4i 54

aE—— T 5
L g

1_charge permanente G

Ro = 384 M 1054 G = 384T 40,51. 40,24 = 40, UE
| 2_ surcharge A

Ro = 43430 + (A.o,s(.ﬂ,é‘)ﬂ,d = A%,30 (0,95 .054.445 | A= A40,So L.
3_ surcharge Bg

Ko = i4.095.¢ E(Jplh,o 95339548710 uee]ﬁ(o%u +q344L)J A33 21t
4_ surcharge de trottoir

b = 553« (045- 951) 44 = 5, FL
9_ surcharge M¢ 120

b= 150 05(-Fodm , S=a54, shJ:’(“ o3 4&;&( )J.e el L-i‘:_lf] _

s0|¥ T T
Siz 58L | SiS= G397 RS <(1334).537 - 35,27L
6 systeme D

y)

S:054 ;b= dop2-05= f952m.
b
oe [l S Vi an b 4 (5 st

4¢3 + 2
S,~ A069 ~ 407
-S-{—.S,('-'- 4/{!1‘

R = M98 MU = f34,30L
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« APPUI_1_
1_charge permanente G
Ra= a0,24. 46835 2 - 435F ot { b

2_surcharge A
2harets quém A=003T L, k= alcai,us(,{s,f%.a) .1,4.2:{2,31f,|?4-=o
3_surcharge Bg
NJ.GML ; oles damuans B L’ .
CADV%‘A%T’ “Em\:ﬂnl e J\EMP‘U_ bn“‘-
A A

—Tosm 4 45w ¥ .
RE = A4 095 ¢ [C(a,!ou +094094 091444 %4.;6)4.3(445{{.,. 0,747 )]: ﬁ‘:’,utjﬂfo

4 _surcharge Mg 120

T wwwwar Sy R

po nafpol & e oo Uppund I
F— Bum pBdin S

¢ t 5 L 4 ¢ 3¢ ot
LLL KJd-_:TyJ“J‘:;é{ ((AL)"%ﬁ(tﬂa“‘):%-ﬁ*'%ZS

25: 50 2 ot L34 | Q30 345 -A0f02t Ko

5_systeme D
T3 dared

Mtasct. JJNL e Hedlo /—m—\
’féﬂolm

-?.5:%-.’-’“_7:4-&1 =45 ¢ =
4+ 2e  4¢> !
RY = 44,98 . A1,92 = LUeat , 4 =0

6_surcharge de trottoir
LY AA. 046, BF5= 46t
L -0
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REACTIONS DAPPUIS SOUS LES— CHARES ET SURCHARGES

G A Be Mg 120 ([systeme D|s-trottoir
N G CH G £ G G =
Ag | 40324 | 14050 |-20,23 | B34} | 1534 | 23 |-60C |434d0 |J345 | 578 | -083

A |Ostob| a3 | 0 |Mkjo [eRd) o Jus o fui | o |
Condainacrand adilisess e AL colead de Lenibomands dos mowand :

_R-q.: G’+ Al 6¢_ TV
-r1 LA‘ e - }.Swulmqw ecuclss
_R.g_ = G',. Hwwin (ﬁ-\ﬁc) 4,.] Y

_Ri= Gy Mo ("lu.w,l)) T } Wmttm‘ms
“Rv = 6o Hin (Moo D) o Tr
due _Ry= 135,00, 4p5 427 38 4 b0 = /M4 ,0ul
Ko = PAIE . o5 AL 4 46,70 = 461F,12.E
U = ARTH S ¢ 2heq Ao 168 2t
R = BTRL os 4 48,819 AT = 155056t
lecelficok 4p5 ot s cafficind de wafnalioe Lo la honge pomansuts tul
m-rﬁ. don p-wu.fcu'sm wu»twllu .
« REMARQUES
A ag{zﬁlmww-ﬂwqw Beet Hetao m pod P‘”W 4o Nnd'mto‘_
e s
= o la detocmcnalion dan neaclians monimolos bs ofels de puvdages |
Colis padk modnder de 40 % (WL{ wis A s i Seulademand J'-{puls)
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» REACTIONS HYPERSTATIQUES DUES AU TRACE DU CABLE

tempt e | APPUI 0 APPUI 1
tggj 4480 t _ 8360k
too 3% t -F3,40t

Hu sous  s_civile

Romax = 402,24 . {054 4405 1578+ 44,50= 61040k,

owmin = 404U + A4(20A1 -095)  44F0= A4,

Hll sous s_militaire

Rowes = 403U (05 +134,30+ 577, 36T = Goido
Rowin = Aol _ AL45_o083 4 36, To = qued €

H| sous  S_civile

Rimox = 435%,4 . 4oS 4+ 272,39 & 46,7 _ 936> = 4430,43L
H| sous s militaire

Riowex = A4 A0S 4 22664 +1bT_ 17 40 = 4590 g0t

« TABLEAU RECAPITULATIF DES REACTIONS DAPPUIS

sur_civile |

T Y s P
sur_militaire a vide

APPUI 0 6104 ¢ 414,@ ol 10 |4U g3E]|  4-4tedL

APPUL 1] 1e3043 7 |#5g000t) 7 | 4423 48




EFFORTS
DANS

LA

TRANCHANTS
DALLE
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| « efforts tranchants hyperstatiques de precontrainte

QO_I,__ (
Ty ptra *}““LF

f ot canfant cows tade la havée .

e __Ifb TH: RD:R“;“g:“:‘fs - 38,40t

« effet de relevage des cables

O A oun em,h (o Compononde micdicole de b foee do precatiaina
oa-/tocpuuaumw
qu&l&ﬁpauhwma o T wid

V= Fpiaot

OL;ACUda.tb\, ok @G{a

TABLEAU DONNANT LEFFORT VERTICAL V

[“section | o (rad) [ F (t) [ (1) 1
200 L | - 00543 | 5502,90 | ~298,¢C |
040 ¢ ~0,040125 | 554950 | ~215 %0
0,0 ¢ 002115 | 5541,90 | 145,26
% £ —0,013575 | 5£33,23 -}, 47
oqo ¢ 0000 | 5590 | o0
0,50 ¢ 001641 | 55,70 40,67
060 ¢ 203095 | 543590 | 41%, 4¢
0o @ 04941 | 5F54,20L | 294,26
980 L 406590 5436,12 | 380,3F
0,9 ¢ po3dfo | 5+ 32 | 411,62
100 L 0,06590 | 574134 | 3}1,50__
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Tmax SUR APPUIS

_opus O : 530,30t } I | 521,99t .y
_oppu 4 o(HSEE ) acucles (B854t ) mikitoinn
Tmin SUR APPUIS

_aﬂwi O: 3660t ! 362,43k s d
- aqpad Az _fogpet | ewoo §5535t | meleladven

Pon oo pecbions e hanten, ou dehonnnna o oy dowchouls pan

dlepelation Losaine

Toun <0

Toan
(@) “) wh
Twas >0 NT’IA.: £0

«“)

TABLEAU DE LA COURBE ENVELOPPE DES EFFORTS TRANCHANTS

Suvcharges dvil{@r wn‘l.‘t::ivrcsr Precontrainte lsur civiles suv mi liCaives

‘T,

‘,,5';"” Tnﬂ. -rm'm ITM*I. Tm'n. TH Vv Toex | Twin | Toax

——

Tmin.

e i F
000l |53090 [ %060 |524,99 | %245 | 38T |-2I066 1L93EL | 1341 134,82

12505 |

0,400 140996 | 3360 |401,9¢ |2a906 | 380 [F1S90 | 239,99 U6R,63 1231 %2

Fob9

020l | L0404 #1441 | 284,89 | 149,90 | 3870 |-lI€,20 1435 42,95 {100

4

030l 680} |-838 | 4185 |-298 | 35740 |H6 4T [3b0L | 404)

34,93

odod | A 311 |38 |Tei| 38T (0,00 [$59L |-9365 | B, «¥

5,44

oL [ gL |08 |06 6] 3870 [9a6t |57 |f2149 [4139

o

0bol 149476 | 3P,35 109073 |35 19 | 3570 1SR 96 | 4860 | 103,99 | 4573

T4| |

o ([ 5153 [ 50035 | 38,38 |- 488 %] 3570 | B4, 20| 144 [T 14 L1313

|

0904 [-1345 (2334 |- 4354|6172 | 3870 [0 |-4682 |-23354)-48¢1

'224/ y’

004|557, 59| b 33 | 55749 | 333,40 30 [T6,60 134458 |-533, 31 |- 345

'52’14'6

i

20,68

4438

ol |-0%54 |-¥ayf (1,54 -86515] 3o | TS0 |0 0¥ |45
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» contrainte de cisaillement du beton _ repartition des etriers

le tolaud se o o tenapsr antint

al cisaillement du beton

Sal: T, tdfat duamchauk edient, la cadianide Lo csaillomat. L bda au ideou
e po. CDE o downee pos: Zb:l‘ﬁ. o W MLPQLA‘«‘-,)MMM
& e asce hacyodal Wkw&@g&h@h&umw
T+ moaat dlcodic do o pecdiacndle , b Lonqeun e la dalls prose an
M}methbé M-[h?w.mahohu-t; ‘...ﬂ,pmirmhm.l.l.f.h

4‘-; 50 [ 4™

i R

Pps on colad aw bame | b= 970+ 4323 (054 -Ns) = A4T4 - 4323 Vs
rqz(v;_o,ao)L [%J,_; (L-u)J + 020l (VS_ °f§’)
« contrainte de cisaillement admissible Tb
Jm&dmm%wmjmcru sedia st Co < Eb
@ T\ (6-6) (43 ) |l o CirLos L BETEILLE |
W 0y = Codiande dle cauponiac o bifioc s sl s OB e peliien,
03: 5, Oo= 0420zg=4260th , OF 67 047-@8 0,4.1804.5'_.6{,] 405%1
b/ contrainte de traction admissible des etriers
& = foiﬁai 5 T 42000 tfu*  cadiownls nowirale doy acien HA

WMMWPMALWZJA MW/AM
fo. ot dowd po s fa = A ’Va(%
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dinachion ole la codiainte puincipals ediime ale chuprismen  an sy
Sk % Canfa qun Juk s lrellon avec Lo o magounns, T la
W*mwwﬁe&u o nfeau du co«tmclnrn\ﬂ
¥ donne Pw\l.a.nﬁja:tm. %23 ‘Q'Cb owee 55—-_(:_
la hatoon ee la fswne ‘{ﬁfnwe.'&%olz o o da e g
qmpmhddahw Cis
5/:.% aec L= wonsal olliadii )mzmiﬁfai}f-u_
lT(%&MJM)

/-.—/
pe= e 2
~1T1¥ .
¥

" wts ¥ Y
Sk ’%(tlalf o Mzdlm L!A\A.bfutuall e(g(.o.&\sm hpat-m elu;xmm
muhie, Lsnane e E«ﬂmPMtnh[AWLtout% w-
[ Gliwtj‘ﬁ
[,n[w.mimmt J.-mewm% o“bta-md‘.'&mtz

‘ {kt (42,5 0,495 —-’a—)
mov_

bo men (6‘—:. 34_'—)4 Al st
Co

o\a.?\e - uhadew Hale dele pedia, conidonee
Bowin = Lavggun buule e la dalla om widsau Lo pun €04
@A{&a (s coladn P"‘*J'“f“ fr_c:t-m PO ) 4
ol nstumin pocs %\me, A’mtaueat’.



T e

AL +5

A11, 0%

ATH3%

183,64

A51.8C

A 66

495,19

89,26

488,38

A9713

A% 30




79
VERIFICATION A LA RUPTURE VIS A VIS DE LEFFORT TRANCHAMT |

la codhaiki e cacllemmd & la auplins o doode pan wime majsialion de 807 |
de la endiawnls 4o ocsa;lll,@i s Lo a,uimqm
Cor = A8C0 = 438 7;';
On defoumine Lo tahante admiselde decisadllemsd i pan lo winn Coudibiog
de CHALOS of BETEILLE , dediile de la pussdods e asplagoud 0o por Gag
AT pun 035 i Zopa VB (60.6) (610 65) o,
09 = (aduaiali de conprissiar (quecadiands) au wvean du CDG .
0. v 6¥ _ 13T RY
FW 3w

Sl [ (A A T Sl
ool | 13,96 366,33 0,1913 2603 |130443, (5
gdol | 638C 346,48 9177 A6  |13574%50
0,200 43,51 33,04 | 04302 A4l | 133(84,63
930l | 3515 361,69 | 0094} 586 |134951,80
ool | 2530 | D831 | 006% 302 [A354577
o50¢ 3462 | 35,50 0,0 913 561 |4393¥0f
obol | 435¢ 3312 | o,4145 9,33 |13
ol | R4 34,31 0134 | 4284 |433399,U
ool | ¢150 | 3460 | ot59r | 229 |1324e10
0kl | 438,43 | 34908 | 0389 | 9443 |4494%
jo0t | 42583 | AT | 03033 | 54 4z |4180907
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@kw %‘m@u&mcmict@,hm&m% |
s asion Pramniasanx me iR pes la tudition Ua < A,.'z(f;:zé'oq.oo%z
O pocdma dece & wim andie colaud d'aions hausvecsan (eluon), |

on piond O < 420 W= "f:;:;s . |
« CHOIX DES ACIERS ET DISPOSITION I?ES ETRIERS

Lin dhor pormd . asin WA A0 e hadee & HAML am veTimmage
dna«ﬁruu/a M M‘&SPHLIQIAMLQMUW&LWA de

46 tadns of & ehwess

At = 45. 9f8 = 3T, 44cnd pou Lo W Ao
e = A8 M) = S ond pan e HRAL




L A

FLEXION _TRANSVERSALE




L A
FLEXION _TRANSVERSALE




81
» CALCUL DES MOMENTS FLECHISSANTS ET DES EFFORTS

TRANCHANTS ~ AUX SECTIONS DENCASTREMENT
la puukiecpadion o emenlellonasts 6. la Hesion lomgeliadinale. '-

x50 A4, 50 50
@ % m\m] Jﬂ
Se Sp
LN R b sl
1 etalement des surcharges: ot scct v L Gl el atctomgle dlinapact
dume puncharge pondicelle Be o By

ayl etalement vertical .l eclowgh JdUnpact est dekmd chald pucle |
{be mAJUIL &llo\«mlcl(MJma{Eu ‘(.l.t.u,tanq{L Ju.fmf. o..rv\s %‘A
PaklouaLmb : l{,:-{+k,+,l,5€k 5 "r; f‘J-+£Lo+J,5€aV « ‘

B H,:WA—L[AM , & WWL«W@
, —

do/ etalement longitudinal.

—L—

| I

_____1‘/\8.-.45“
,\]’,I E ‘t 1 C:'Vi—Q.J

RN

C
2_CALCUL DES EFFORTS DANS LA SECTION D'ENCASTREMENT SOUS

G ET LES —/~CAS DE SURCHARGES
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2_1 poids propre et superstructure

al poids propre

- - 90
F; 2,426 t/hl ' — -+——- O34

. 036
425 ) a5 '

Y
1

— Guke o ayum'ti pai ﬂTmf. o:[a.uriulsmalrum‘iu_wi XGga2 0992 m
b/ superstructure

trottoir |bitume |corniche [garde corps [glissiere |total
Poids t/mt | o cotpl | otass tal| 0379t/al| o400 Gl | 6o tpl 437y

?3,5?35:1?2gﬁ5 045 | 4585 | 435 | 415 | 4512 ||

Debeumcnalion dun paichs ele eanscule <m1«um.t ¢ Supmatrachions ) of Aoe
zrm‘.\k J'aﬂi(mit;m, raam.ﬂumk ala puium dlecortatmunk

X .= (434 A4 ) + (983%- 242L) i apqc

43786 + 44t B
G= A338L + 24262 = 325 L

He= _ 3,¢05. 4,321 = - 5,05 6-./-1 s Te = -385 t
2_2 efforts dus aux surcharges de trottoirs

al surcharge uniforme  de 450 ko/m*

Mg =0450.a.4 (4 4d) = 9450.45.4 (43 +0.9 ) = 444 o fud

“Ts= o450 @ =-ob5thl o Qi Lasguar i dotleir , o ¢ dirbance
de la bndune e datlovr atla pedion dleecoshiemack

ihxf% unﬂxwimnre, rm)aaieh.m cumulin avee Be an Medzo

b/ roue isolee de 6t

ﬁ%&uﬁ:wwnum\umhwwamxéuuhw
Jlu'\mmuwdv)lqa ma-X Lajicwv(:&louu. m‘a—tmi[m :'ouin..m.rb.



_ etalement vertical
m_iql 1

Y

~[Ael____

—

!
A

s =N
| /
w‘r: N

e |

¢

B

83

0.34 .0U/2

k.: QK*T: ,L:qzow\,

022m

/
M e e ke = o 56m

S z(inl‘?’;): 07}

etalement Iongitudinal

J:l_ ‘(_fz 2,40._%5‘: J,f4.uq_
My =L (J;k’ )=-2, 195 b il
-f a3 t/-l

<

C :fﬂfald: 4‘552
Ts =

F. Gt

2_3 efforts dus aux surcharges de chaussee

al surcharne Bc ]
L/ L

ho

«'-Lubl |

b/ surcharge A
44y

.

| 5 L ‘

e placlunesioa. qu'ans ovmons amios du o & |
ot file & assimléc & une famde de 47350 di luguas |
o 4-1.5-\_(‘!&0 hawsvesa ) de lagpur,
e'.o-_- 0,45m_
Cemriad = 232,2.084 = 4om.
avee o - qeﬁ-ﬁi_*,_ 0,14
ﬂsac; =5 b . _2. (‘i!" J):-{ois. fe .3.% ("_'.5.:’: +qu)=-4,uz

T2 % be. b2 Aops42.4t - 51 thd
he ok 48 /

Lk S W, 4 € wlle -}w.Ur:t. pour Auar 't‘O‘JC/l- J‘Oﬂ‘:‘

Ms4 ..._@95.0,9.4). 25,9' = 0,4%551/\..[

Taq = —0,955 t/-i
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¢/ surcharge militaire Mg 120
—2a9m

(7777773

f . Tj LathﬁmHmia{waw!thu.
o chendlle dacdu & dd d dutteor

]
W= wy hoths® o r PHASAE _ fipn,
L

. 2n.: 0,411 m_
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d/ determination des moments dus aux surcharges empietant la dalle entnle
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FERRAILLAGE A LA FLEXION TRANSVERSALE
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J:{ = A/B_; = ‘aov' 2.40- A0 = 0’00402-
0q= Ao‘ 4L Goosol = 386, 4C l(.‘)/“"‘1 P Gy = 24\]10‘;’2%—5= 209213 ‘3/’"“‘1
AL (1+§ o401
wax (6,00
G vt qae U;>"“§u:( &)
o Braclidia, ol f\smﬁm w‘qtfzm m%& pow fa = 200 l@/a.."'J wwi Pmsd.?

01\,: m(_ﬁ'.',ﬁ) = -9.03-2., 3\‘3/&#}: 6:.

7]

—

A'l\; ol - AS- 480 :0‘,360
1<.4%0 + 2992

ﬂn_—. H - 243 lo$ = 5“:[‘0..,:"__._-.. 4-#20:/‘2,5}0&-\1.
YhGa  OfF. {10.409%}

, 3= o870
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_condition de non fragilite

0 Ao = ALST o
O dok wtuckie que A > max {m(m,m

Ai= 4240 = 4508 5 A= 969 bg\.%: 069 A00.420. 35 _ 44831

4200
1
A max %:i‘[:‘si:ﬁlb) = AhTRomd e aa:i-\o+u dac 5T20=15Hcm?

_ verification des contraintes
(o—lq' f’h\.t.u e ‘efatl rvwa-t.l.

AN _‘%Lfﬂl.{-m&(“j_{\.) =0

W ‘}1 L 50" A5 A1 1) 0 4= U

Caboal olin: ionital: dlin m

ﬂg

T= by, A5A (L y)% i"i".(a,ﬂ.}liﬁs,ﬁ (Aw_ M,SJ_)Q—J 213610, 26 ot

_ o e bt o.My - ud05Use e QP ¢ z
Pt T 261HA5,21C 1:5¢ kg foun v £ fou

Vit 0\.'1 h- = AS.213). (S L
e Undee G =t (k) Lﬂ;{;oﬂ;‘ (420 2,54) = Azas;tug./a.@?u /

2_calcul de la sectlon darmatures inferieures
_1‘ T hi= J,wu,L {low , cl—.wm) boo = A oo y l"[:lﬁ,ol fe
g. ‘t K - 0,49/‘ J’X:- 0,?5‘ J}K\A. A- H — = 7,‘300\.(_2'
ﬁ‘: A
cec’.u..' vy downto, 3T20 = 9,42 cm 't
W == | rd verification de la fissuration

¢
Wo= 34% L sodtq 5 O W 40740 o004 _ 359 g< 4y Jom
bdg 2.00.10 e 1 %4*"00{ 20  4+904{ %/

6 = -&4\)?‘.&61 = 2,+\/'F4.L_4_s— = 371,37 rj/m
U4 < m(m(r,,p',_ ).L'K ) = M, 38 g/m_,emiimal( e
{«'smaigm mm%u , ™ eru)ma, dow X< ATH, DY 43/0-.

: S
Az 0, T=old i A= 25wzl
VhGa  0f05.120.1771,3F

=4 5/‘% M'LL
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lowaee. Ao = A3 owl 3 5T20 = A5 H o
_condition de non fragilite

Ay= 069 :i bl = 0635 oo f2o0 = 44 fBen’ 5 Ayz AL AT AEBE o
A > wmax (&,m(ﬁ,m )_ ABSHom' 5 5T20
_verification des contraintes
" fm{tm-h Lave mudie b«j"-+n.,,«(«j_&)=o 505-;,4:.4:,{{(3‘420):0 ;
dlex Y= Ushom 5 T = UtH610,246 ot
bl o S g <o
_ Prwe Unccn fas< ~L"f (f\- 3)- 45. 2597 4a " 1444675»/‘:« <2-2»|§/
B_FERRAILLAGE SUR APPUI INTERMEDIARE
1_calcul du moment transversal sur appui intermediaire
e momtad, trassol] dun Logpas inkpomidiaine st dowd gun bmode
Hj _k“_.r]x over Ty = (HCT+ /lLﬂ5+f1,,¢mM)4/L[o
m- ur.t_mh&majnua\ Pwt.zﬁa fmx&‘ruﬂaﬂuu.iul&kw
s s, Bas m=4 oKy f»u«i Lfs_u-u. ,k(_«(/e(s’c+-at_4t‘) .
avee K- -U/M A.ﬂ\ug deadle i Ay g WAWMM
(e om0 2 haiss gols K= 4 445 = 0,424 de Kz 4,45
_&M&T&memmwm o
He= 1% ez b, M- 4,2(—6?1,454-44,¥%)JCM
v precacrasale = M jsostadigque + M hyprstaligue
My :(611?,60 ; o,/.{,m)+ A9 = 214905 tn.
din. Hys 4/44,45 (_’Hﬁ, 442 ,A,.'L(CYAIGYM #, w)+ -27(45,05> =AEL 4 Jcn./uti

EL'M-( LLW«I- w Hj: %:M: %64&,4?4):-4‘,62{“/1-&'0&?4’
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2 _calcul de la section daciers superieures sur lappui intermediaire

| P‘I:-.M,,E-?.{?M 9 l\t: /‘,’Jon\] ![:4,10&) L,,,;A,aouj 4:0,10-1

T (—_‘_—_‘:Jq k
MRS T
* | et AN ooy Y oing
+  bo -+ AS- 180 +2 663
e Ao 44015 . [Asond__y 4T25-4963cm

‘ o, f%. A2. 266}
_ verification a la fissuration

~ = 6 =
u‘ji _ Ay 000985 ; 61—3 K w £ . 40 {4 goodI{5 i} 57;_} zokg/o-.}
10. (00 4)(4,.,40&"” 25(4+909F(5)

0 - 24 \J K. 0 = 44 40-:-.4[1.-‘},1‘ :I{CGZJ’? Cg/owJ—-
a 3
b taudiboan de f\swatmm N&A—‘le’l s fwwlm, doac 62 = 466211 fg/okl

DL: 4;.4'0 - ac,fr "6__.0‘?_&‘5 An"‘ rf = 4‘,61’(05 “sz
Aoy 7 2w e wtay o

—_— eTas ={9,45m"

_ condition de non fragilite

Az 069 S8, bh =69, doo

(27N

A = 24,45 owl 1
A ma & min (45,625 535,14) i Yl e BTG

- verification des contraintes

- fonlian d Vave mubie by 4 mA(y-4)=e 503 45.2945 (y-14e) -0 g §dfo
T=bybae A5 A(hoy)t y T 422 (2804) (45 23,45(120.26)* = 44 FoobT To

_ P b bedon 0 - n%.z 464105 - Ao3 Kd/au1<4f5k3/am‘

BY s siSom? ) M= A2Av= 12 2945 35 om"
4000 ~

4400637 i

- U ¢ 6—— = M dl= AS. 4LL7- (0 20_8’ -4 Y s"" 1

= for Laiee  Gas W (wy)e 22 4BL 0 (120-Ba4) = 44 mk/m
01<-L£6f Kj/cu.l'



|« FERRAILLAGE DE LA SECTION I?'EBNCASTREMENT (ENCORBELLEMENTS)|
_eph Lebicls padiiidicn Lo
wd..ﬂlzmla,uw qren lo. peckian |
olleuc coleell st b posmase 2L Liu .4{.‘&
b w& ks ('4{41 Ao Lo
suschoncg B (e crolel e fotowns)

Huox = Mgs 42 Mgy = ~505 CAR(-E33) = 43840 b fw

Toax = Ta e 42Ty, = - 3,905+ A2 (-113€) = _ 17,437 & [l
_armatures de flexion

J L&:'{&E,ﬁ:‘{,é‘)cj:q"q’ L,:Jpﬂ"_ K] r{: /{3,?4-6 t'lrz_

£L pak- u;;ﬁ:-zf’g,ﬁzu /3. 4200 = 2$’ook,/a.* $<20

7/// r[ o = 0145‘{ 9 3':0;!3’6 a“v\; q:i—-———J'Y“'los = 4-,53%1
/ 1% 120. 28ov
EO

— 3020=9 42 o

ke

_verification a la fissuration
Wp<opoatl ) 7= 35985 kg fon? 5 0= Tr53,03 15 feu® Cracdellae s m(\&.
&Mm Ca=07 = AIS90d kg fout | = 0592 5 X= 0802

_ A)84b. 105 . 74 om™
b 0%02.420 17540} S

_condition de non fragilite

o,
A= 063  bh =088 Eo@.m: #FEom? , Ag= A2 Ay =42 31 = JTE o
A mex (Ao, min(t, A)) = 42y 3p 20 = 242 om®
_verification des contraintes
Y=Mpsom 4L 46629146t
1 /
Tp- EIi - 119 Ky Jo 445’5/@,/4.. PN :12%;%/:.. il 15./4..‘) Xuf.u
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FERRAILLAGE LONGITUDINAL

Davn |t peann Mtciim!;,fz {u@i(lqcm Canal oe Pm-(um-q.hh, Jitudinl
o parnron . Ce ok olas azisen Mze-‘mu',ahzu.m ml’wnm 1J-1m

u&\. aLt aAdax l'amu‘t\len.uM

Jm&wmw F«wdvc&qmtu, past atpundae by il A-.T,Jnuufauh di;
s ol Lol dinanx ecnsls, po legpus siscssd o

On dedica. s anscr s, come iy, Veolsund doswiamcds Maﬂuém.f

o= 479 11 tm | Al Sleloud boon tuut Jour e LY | doaly Lo Pnﬁ.icl(aula

<

t ~248,572
<« é[ Ny i i

L L 118,30 tluts _id,30 lg[cm"'

Clle codiavile o cwndie o lo. budianite de hadiad mnduelle paen frwdiun
O s hange e muck a2 1 g feud | Duuc la Lodiasite deboctias ML{}L&
Supoceuce bora dac (U= 144042, 564< _ 24,7¢1 Ky o™

Al #Lm;%@u la. tadoile weudua : dos, qats LA =~ oa, a9t 14151 - ,u{ezI?Lf

_diagramme des contraintes

/ /
I G;:_Q,L;%’?éﬂ:l x - L\,fb - [30.24 %1 - ,2.?‘%-501.‘,
L8

Gebg 41 !fl#—ld(-ﬂgf-
gr -4 g2 k;/a..‘-
s o frce dechacdine o A ek de o dedille vascdia
Fo 6w oo gy 20,64 2045, doo = LFFUE kg

d'e lpedine dlncceos mecomase W . %1 = 997 on? ewwdlo. 564C

F'
‘f.?-;_

st pooporiomns de Lo poolian dlappuec widlevuadinie ($444= 0050?)
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CHEVETRE _INCORPORE

e dovths o e ot Gainvicsale dcaporic dasa la dollc an nivion doo |
W& A’W.

1_chevetre incorpore au niveau de la culee
| iuﬂmh«immﬁ&m,rmh L,pmt‘il‘.rd pr 5 apuih

7 3 X r 3 r r 3
A5 o0 Qoo . 400 Koo  ARS
A ol el

Yad

e hevdie o pollcctd
l R .‘L PM["‘M‘UWWW
f&o b poids pupre e la dalle , allt vadion sea

L‘L lau]unh— de o dalle afummlmb. 2b= fd45m Iduaia(_.(‘a.ﬂ.;u.i;; an |

| ol propae = g02 24t EMMMW b 2o 1&[‘&»&1&4 .

. Ro 0L
L’L»PAMLM& 4= = 14/!4,45 =35 41¢ t/-i
«schema statique

L,;_'-;S Vcoj-&o .,4 20 iﬂ_i i(=.':) 900 i«_)j_.["‘/

i 35

2

ave dell
[_‘41“1;_
Adom

4 il

r[a: N+: "4/ = 52 '2‘3{3%
U«TuaLden 3 momeedi non Aowne =ty =-,5bw , ;= -15 {'-»._
_efforts dis a la charge permanente

&,tﬂl\'& ; no‘:ﬂ§4_: __jlgﬁ tu 3 “{4_: n;;: +?,08 ]DV]__
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_efforts dus a la surcharge A

la neaclion J.‘a.fru.i. de ala MMA « /Iw,st,eﬂaq& puse
_ MM Mfantl q-= Aj::qs =121 t/m_
Hom g G URS) - gp25 b - 0y 089t , 1,5 860
_8‘\. ‘EVJJJOL‘- Moy = Mag= -3,44-{1% 5y Mag = Moy = 3,05-?/%
_efforts sous G et A

| — G g deswirt ¢ Moo My= 52,254 42(1025) - M 45 tn.

_ B tate . Moty 9,95 42 (364 ) TG Mg Moy« 8,08 4 1.2 (3080) A5
— S gt slocnadiane

{ « CALCUL DU FERRAILLAGE

w“if"L L.,:'laow, eL-"b 94="110 cm_ ‘.
T % d;(.?.ﬁ bem = 4200 bg/o.,_ 3 ?:200(%
4225 o < 4000 Gfodt , ba = 246

- 7 . h 12|
_ ‘%%/// | ! FS:@B:J@O@/@ , b:?,szg/oz} :

‘U:

bom.
~.':ah:ul de la section daciers superieures ,
Mok = 4,45 t otz 4500 _ASH0 51 3. gns2, k.31 §

. i5 a’;,(ﬁ AS 430 + 2667
= Kbk :3},@6.’730.(420) o4 ,99 tm > 4,15ty — e A=0
dlec Ao r_ L BI54° 23 g4t 6TI5 29 46 onlt
moz 2061 qBL.120
_verification a la fissuration

¢
| Wy b 29,46 50173 | G-Kn Wf _ Joo4k.0M3 (43/%53/&3

24080 - $ 1+40ld{ L5(440413 )

0= A\ /E;: m, = )\ /_ﬁ_z-;_‘ 1y = AULH g fon
05 > mm whg/c‘“" MK’AL ola ‘ﬁ fun“lilﬂ'z/
mex (07,00) = L0 HL Gfant
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(9« 0"':6“-.166-2 1 JJ‘ - ?4'.75»‘05 - 8 1
w hee ’%Kﬂ/% = A A6417¢ .94 - 120 e

A0925 =49,0€ om' A= 0pd8 ¥ =04

_verification de non fragilite

A{.: QBQ% Lf\, = 0,59 :;’?073 0.420 :.2‘21?(#\1 P A',‘ £ 4,1 40: 5?,300\,1

Ao =49 108 om*
| 1o o] B e s adplin 425 40,07 o
| _verification des contraintes

‘ O—g:—f}_x aweC 7(: 3'1“3% 9 L ?12-04547'510“_* Py "[:-H,‘IStrL .

4 15.105. M43 2 ? i 1.7
(p = ' = 32,93 Z_ A e ea
* T 2038 51 o fom o Kol %‘

5 N ;
e AL (4] - St (e ) 30 1

- calcul de la section daciers inferieures
G - Mason
7/
do | ht - 4300w
] 745 b b e
| oF
' J.’Jo:’/300wL
e G/

Mrb 204,49 fa > 4435 o e A=o pon J'Mmtuu de wm'm.

he = MATLS = dgdont o 3T14 = 462 om
302 0,032 . A20. 2463

e UL Al e
Ao ‘ ‘z“}q{ml _ ' B

Ao B

0a >ma {m (6363) = 244 44 q/o,t,'f*"T“‘ {’M'L

ba =<2, 9L B ont  , A=0954¢ S Y=om? ;

b g e s
P 120 LAY,



101
_ condition de non fragilite

Aa’: Oléle .Eb- L‘L = 0’59 ;J— 130.;‘20 :”,4?0\'\\1) A«: A,-a A' —_— %510&1

Uen 4000

A > mex ih":f’%m o A= TH e on pusdno
ags . . man | 7 M):?‘;Sjc‘i'l. N X
| _verification des contraintes ATAf - Eptine

X= 1402 om 3 L= 473233 out
o, Nx . MBS 4402 L 4 2
i AF¥396%,5 A1t Gfoo Lo hyoud

P n = - AS M A0 (do 1422 )= fL6F PP/
a; ﬂI(fu x) S._Ldﬂsjﬁjm} ( 42 ) E,/a‘< }fg/a,( :

—armatures transversales
' _w JLMIML%, : = :} :Yﬁf;:';zlz 6,30@)&2‘

T = 35 07 = B8 b%/o-‘j‘ , TGl
_ calcul des espacements

—

Ot = {Tam , §= A % s do _‘%Qg - 8906 ,Gak= 0%l 4200=350F & ond
< mn {I“ I’"U'—‘-——-—:s_-th ) = ié 6 om

- ry

ts « o,g.FL - Lhom

@«,ymi o Stm  Dose tee au‘t/m.slna €= 20em
&t: Tt _ .298’6,07 *{03

- 2 4,52 omt
Y bak 0§3>. 4120 3§07

A04Q= 4,52 o

New :F‘.‘Mt:.&)m s toide o Qwiwlxc(e(apmt;m Mu,rw
la dalle cadiale fn avmmaling brousvencales m fmiurim neassanss |
b e o asni o o> anmakion, ole Couti e de puacediaidde
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chevetre incorpore au niveau de
la pile

LL&%WMJLHPEM‘NWMW Eqnb.au. N
Jtla.atftmumkcewdm.bﬂdaweilw disses mbuns f«rm ,

= x x x
S m At 4o m CAdm  AIFSm

A A LA L)

¥ ad

R Ros AL Rov Ru = 135744 4,2(232,4) - 834 = Aboo 74 &

44.4{,
_schema stathue

flf f’c’ )‘13

os nb_ﬁ =232 45 tw_
JM%M 3 mowandy mows .l.,w "M Moz — 434,94 i,
Somands ox Yradie : May= Mays 15324t , Mag= d04,94 b
CALCUL DU FERRAILLAGE
_calcul de la section daciers superieures

Moot < 134,84, fan 02 = L6 Cgfom s kn 5,503, V2325 , K= 3325

Hrb= Kbf" .-.3‘1‘,26 z{o ALo)'s 4447, 26 bu S feet o Ao

Jd H- 434-,84 A0S
ﬂﬁ o823 420 . 2463
_verification a la fissuration

= 51,20 cat ey AL 25 = 580+

Wpe 22 Lo0dod | 072 2803 Kafond 50 < AUC2H o
4 2.470. 40 ! 1063 Lj/ / /

i il &t
02 > L‘x (r:80) = 46624 13/‘,_‘1 MT" %“W
a,fa.miu Caz (12 ALY k:,/«mL yoka 06d¥ , Y2 0394 Jow

5
. A4T4- [0 . 35/44 °"L
o 0&5#-4“"14{- 120
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_verification de non fragilite

A= 069 T Lh L0690} 2% 420 = 44, 9{on?
Ton 4000

Ai= A242 = Aol 43 e A > max s'

Ro= 58,9 cm’

mn (A, A2) = 4191 ot
dov Az 588 cmt o420 25250 ca

_ verification des contraintes

X= 2444 0m 5 T = 9350506, 5 ca*

$24,9 —
Op~ X | Bl ALY e t’q/c«& < 6p = Al fs/c«"
I 9380506, §

Gae M (fn) o A5 4154 [ g 1004)- 2044 L 24k ;-
i - 2 1315506,5 ( 1)z 2049,44 B femt < 7443/0..‘

_calcul des etriers

Zb‘ T _ 34,3 *
b3 2to. 420

Cy <2y, 22615 Bj/a.? Mf\t/&

6-:,{:-_ ]06—6\4\ 3 f:. A- ,_t%"-: /{_ M: 0,760
I6e Ihe
Cak = 0,750 . 4000 = 3320 lg-/(,-..‘:‘-
e k(- 23 T = oo
o

s men
tis qz,q', 24 om

fi,u,o.,‘ m/t«wi Ee 200n.

At - Tt _ 20.3243. lo®
b 2% 3920 - Ao 420

< Mo oy AL~ 293400
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DIMENSIONNEMENT DES APPAREILS DAPPUIS EN ELASTOMERE

1. PRINCIPE
L bt LLWM&MW&J’W JW&KMQM
§ alcompression: Dun codiaimbs de cisadlowad T povs son el nomal. agpanaissed o §
mincaue du plaw e :ltqﬁ.a.?m .WWM&L@IA—LM‘ ?w.ﬂat‘ (auw;tmalm |
ands 6 dir pileh ) po decl oyl dos ki warinoles
Jx tn{mn.mumoﬂtahaaw C,L,,fécr,ﬂz L 2 Qys ﬁpr__mc B 2 '\J
E4+ G‘nmlqwin&uruﬁm\ ﬁ&.t&%m@i&;ﬁﬂu

,f-
L.
ié ;

A— . -+ ) T
Dist@buxﬁ&wwtuh&u.} dols b W_AIUEICUMI‘
bi distorsion: lg Lishibdion dun Cdininlsy a wintan du pla de dftage daus e

Dih ol e Ax;h‘m«tm{aw | I
Mxeabkwtwi: X /%
VA A

e T - [

; H
« deformation lente de I'appareil (dilatation _ fluage _ retrait)
t:}L:--, Z.{.k Gtﬂx,{—-.é-_ui
B = ab Ci oawee T efmsm_ mufﬂ Mal! v.Jl 4

G.A&Lﬁm&um\w&muﬂl / = g

(G- o bamr)
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« effort dynamique H, (freinage) _ Mty
e cdmdland e b madule e ciscas llonasnl I
v dudle de & (for i ot plaligue )ty Tz 22 “f:b
Do la cofomalion o Lo weilid ola cale e ousnail cu ot &tq/taru_ de v
mla

« Simultaneite des 2 cas

[";" 1
O ddnedick sume. tadiainle V {/

" '
MNMI(QJAMW o) l u Wade U

Ul%{akn.t»ruwi wmwo.wlml Ll e A.Mmtntnlx

?H—G‘%jﬁ Gy ¢ CH,LO"n..G _E'lg

¢/ rotation 1 |
BT
aconpl suce nalalion pac rafpat o laukic l]j:: I iﬂN%aiLm
fule sledacre o miwe frilel o nepailia dor Lo, ol asmwut
Sl Conie i (i fLgee 4 olomea ) . bediaricli moimole afpaced
qrotnoleucsl g Lo boods panalilles 5 0ace o bline et o po wrolas -

Tk = lr/a(“/t—) Slp =T K- c«.?& LM%AJL%A«M‘M (v4)
remarque: X ot o Conpli Lo dofu do pore. pun bt diwsiionrenmond. de Lopponil
el Bl pounobin. doy Deuiialss L adbate e Lo e 2 dratune Jnenls
Gl £ = Ape A o&ﬂﬁailatﬂoﬂeulz/e
prescriptions

al ol dela Badimpali devisactoaut :

CsZyusli+Ca = 56
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Cu 2056 ; Cu<oth

bllimitakion dela tohainti moycnne = (F)mas = Nt < 450 bars
Cl Goudilion At nan hominomand, & dawon W A A ’i“‘:”‘ > 2obaw }-Héf.u QISR :
0 o defutlomad de Lopacid pur e gugpat

foived Lomque boyor o luppanccluc todacl avecla pancdive ot 4ol

£;0,42+—(—3‘%: LDVCTA&Q%%‘PJCJ]UW‘P ﬂkoﬂl-tﬁ&t&dcc meime p«Ji J&{a«l@il‘eﬁy{tw
dlu&m&m%w T<¢als

8l Codiing do naw podirtiannt : p = % -t S/
fl%mmumiéhﬁnﬂa; : ez S L ez 2mn
§ 2.DIMENSIONNEMENT
LAWLJ'W Wuiwaﬁx%mhﬂi&tjpcifyunmmw L&Mﬁi»rhwi _
A e dar \oassagen e ool aiue %&,ﬁwgmrfm , Y ca‘mim-it.rw
f&mpaiu de aﬁmﬂa pod Lo gucvands ‘
_ Duuli phoe pelon lo ndwe NFT gbood du 340162 phA=CO
_ tedade ddpd do cisailloment hasvased G oo
_calcul des reactions maximales revenant a chague appareil dappui ,
S dhogus Lique doppust 0w despae e 4 (i e e ple) et 5{miktan deln alec ) spponsihs |
| i Lo 4GuieA ppdcque pucnaipal o loce fuqlicivol du tllin Lonpls e |
| oy udfioed Jamfaihm e la nodliis allc-ﬂWL dekeuins, Pa.».[Amﬂm:‘.e de Guyon -
TrssoneT la soilvan wiovcnalt wvewasnds X bn xfpuisc at Roey= Ry g“ _9‘%_
o Rhas « ntachiin wmmitiale e e prn L &MTM botele
e wabne, dbppands doppuis |l d S qud pen preie B A |
gl mluo wmriole Hewide pocla fidne A=ty ot pr e cor it Qasdid D
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® Mm anlh -.ﬂm. (o) : 2.(m¢)= Ha,4..qz.5{5.”f4-6 E 4614,‘]S't

i o Reactinn mewimels, o (4) 2 Q{(W)-’(LM%.O,J.SQSMM-.- 434040t
{_reactions minimales revenant a chaque appareil dappui

fo Lnn aipui (o) Bo(mn)amysit

e Run "h‘"“'(/{] : L(hk): 42{3,50t

§3.CALCUL DES EFFORTS DE FREINAGE

] 995 .23. 44,5

al KL de duinage pov la padange A - E'ma.oss_n. emas = A398¢
bl_&{(ﬁi b‘flw.mt?cm B, : Fo3b
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