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presentation de louvrage

le :t:rade? dont suit consiste 4 letuds cle elemenly reqistanls dvn batiment
a usige d'habitation i dera rm/o/anfe' en gone de moyenne sismifé
Notee batiment eat Constitue dun seul bloe i comporte on vide sanitajre
on rej de chaussee el 4 c?a?eb,
les climensions dia baliment Sont les Swivantes :-
/d."g(’uf‘ tolale (~ Aum
f.ﬁx?é’mwr Fetale .- 8,3m
Hautkeur Cotale (‘:/ cembiris | aces ..L('rz") - 4633 m
Haateur a/"a'!a?e : ‘2,54 m
- Taux du travail du:ﬁo[..—-
le ratport du dof g Joornit vne contrainte admissible ole 2 bars A une
?fjr\c-fondeur de (15 m)
- f)effn Arme -

le beton vtilise ﬁourjﬁ construckion de lovvrage Sera Confrome qux r€gles

/fechn.'qu(é ae con cf/‘bhon el de cala/ dles &vmfa en béton Hrmé
( C.CBA 63) amsc ﬁ?«"d Lovs leq /"e:?:”/_J en ngueur 4_?b4@ééf¢ en .4{5/(?;'6
- Aovr lacier noss vtididerons de lgaer & bavte adberence (/-; E,;@ et de-

‘/ Geier clovx ( Fe t 24) ; {Ucter doil étre ﬁr{ﬁm el debarasse e Zore roville
non adherente (?Je[n#vrr/ ?rar'dﬂ,--)

—~ Ossature .
le batiment est contreyen’e par du borligues longitudinaux et randversax,
le cem i’J\M?( dera St bar de /a magenneri.

= EZ/{:_/)__C{M::S_ o

e plin therd  Seront G Cordd creux hovrdis + table de combression rebogaont

Lur cles /;m#e;’-u /bmfn bh‘{mms y Gz L /ancherd dam/ e ebaiddenr Ae
Ubt4) cm et Conz%;f‘mt/mfng avx /!’?/e’mrenb ditemc” ﬁ/ax;c/;m Lur~
widt fanbaire Gura  ure e'_;w}fa‘&(r de (16+6) cm.

- Ercalier -

{ ’
lis eacaliors deront consbroili en beton arme et dp reatidntion ,d"/eéf(cfwera

/}mr z’fac}z alin de Limiter {Iem‘p!m' Aed echellea. les marches derent

A~
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caracteristiques ef contraintes
admissibles des mdteridux uhlises

¢ beton :-
T est dose =z 350 //?/m" de CLA 325  CLontrele altenve
la groagesr ces granu lali Cq: 5/15 mm
In regidlance nomimale de (a tomboresdion §72 = L70 hars

la residtence nominale de la trackion U= fig = 23 2 bars
/a Mfafbod:'zlf'an dlun m cle beton eal /a Sdvanle :-
Boo I de grmv'!lon  qood degable ; 350 kg e cimenl C PA 325,
175 1 d'eau

[} C&nf/‘ainfe de combression ac/m;éi/b/e I~

Elle est cle nnee Bar U—L’= f; 0;;‘ avee _fi: a(./:?. v 4. £
v - - : d&%%a’ de da clagde de Sf'ﬂ!?ﬂ} Uk lite ; 7330:” le esment cle cladge 395 —> (= 1
B dg’f:md cle /'zﬁmc«'r’f' cle controle ; controle attenvé —> B= 5/
-¥: a’e%faean des eputdens relatives ( hm) cles tlemenls dle construction el cles
dimensions des ?ranupaﬁ (G4
A0 A,n(ziég —> = :éf_ﬂl PR 4 hm > 453 e Faod
A a’e‘fbmd de ba natore des’ dollicibatbions
5= 063 en compresdion bim?)fe
f=06 en f[/w'an Simple ov }[r’m'on cpmfm.Seé /on:r‘zme /e%f normal
est une traction '

o min [PR(4r002)
—»cland anzf/et‘(f'!)n combodee si /é{%ﬁ[‘
06 ‘
e, - ereantricife de la resvétante des ﬁr‘ad extericured oar faﬁ}wf

au centre de dravire v beton deul.
¢1:- distance deto limife dvnoyau Centrale au ¢.d-g dd beltva deal

horma| est vne com Press on

dand le 76/44 radial ﬁﬁddﬂﬁf ﬁar/e Centre e foression

(3 vnd A A'Q‘airn d'one bollichation du 28 %«nrz lea valurs de 4 Jeont
th}»!.‘e’eé par 45
. g debend de [a Feme cle la feckion of de o 7”‘“};0” de Lxe peutre

E-1  cans le cas de La compreadion Lim ble.




09 <e<1 clans ./,{J mf/r(d calf Ayee U‘,; ,g o’i:
Om : elant Aa amtrainte du beton de y/ deckion renclue homogene &/ elle st

« 5 / 4 . 4 .
entiere ment Combrimee ov &y bebon Ae La ;/Me Combrimes de da decton

.‘)mu(ge ne  recdule..

/‘Qf’ﬁaﬂrﬂ L
= {ﬂ Cﬂm/br“(ddf'af? .dr'f'r/ﬁfa e
Lot S ﬁ:_—. 4. .5'/6 1. 93. 270 = éF 5 bars = 68,5 kz/m‘
dovs 5Py $ = 15685 = 10 ¥ Kj/cm"
- £n /[/z,z/aq Simp le. ;-
bovs 5Py G- 28 - 437 /c?,fm“
bovd 55 0.2,= 45. 437 = 235 /(?,.'an"
o Contrainte de traction de re/crmce :
Ug = o4, f‘f Y.8. l;g
o2, B, & fpremert Jed mémes vallurs Guc brrced ement
e= Df"'fg*%é‘;' 7;15,&}{}%_1 50458 (g;enbam)
bovs S8 o= 5860rd = 39 /?/.g,.‘
Sovd 5K = 15 69 = 885 kfer

x Aciers .-
- Acersdovx (ronds lisses) ..
Nuance Fe E 24
Oen = 9350 bars = 2400 kg o

Contra ntesadmissi bles

bovs 5?1 ﬁ:a = '!75 §en = Aboo !fa/;n‘
AM'D 5?2 (,“J}{: A Abso = 2400 ;'z,ﬁ/,m'l
2- Aderd & naute adhirance :-
Nuane Fe£40 Ten = 460 :"Tf,- umf 5 gbg ZHmm
Oen = Loeo 5 e 5 ¢) 20 mm

Controintesac mi gsibles

0 & 2 min _ﬂ,i

Ta = Joo ‘? o Sous 5F
~— - \v ' 2z -~ -
ta= 490 f}m Sovs 5};2

N
C\)"i{ _ { n= Lbb¥ Kj”T L2954 515_1




3- treillis soudes -
¢ L émm Gen = 5300 Ka/;,,.,‘
@S ma o = 4500 kgt
Conlrainleradmi g/ bled -
D Emm _.,[ﬁ = 3533 Iy o Sovs OF
6, = 5300 1?,’(»&‘ Soss SF

qb>6mm _*i §fa = 3000 ka,"fm\z Sevs SB
o= 4500 /g,,fm‘ Bous 5B

4- Armatures transversa les (L a AL ,ft'(-’?{ne mo { € nae)

la tonteainke ce trackion adm s ble @t clonmee fjarw-

é;ﬂf = _faf: (en
nvee fa(- = 4- Z'b —» 4 pr sl Jf(ﬁzn(y/'a -?/5 el A7 jd
ﬂd‘
Lection ne (ﬂmﬂ)ﬂr/em repride de éefanm?ge
faf: 2’/3 — & Knon

Contrainte debraction fmfjaseé tar la condition de /[f'sbura[ipn =

les contraintes admissibles cloivent rester /'n/[m'eurm ou e’?a/ed 4 -

0 - KLLH_ —_— ff;‘mum tion .;yJ.f‘emef/'?wc

R @ (1+10w) ]
f-—[—— : _ , :
§=24 % & = J‘%é’d%/‘dﬁoﬂ acciden belle

’7: Coelfieient a/E/'Uumb'an 2 {1 jbo«r [ auer oo x

\

16 dbor lauer i havk adhéren ce
Qﬁ o digméfre /._ln mm) de Aa blug ?ﬁda’e barre

W A/B “bourcen faﬂc cle fﬂum Lion
¥ aE

A Seckion (.\/ﬂ [Geyr te ndue

B[ : J!d,m cf/r.i 6(/'.9;; e’nf‘uéunf !.J ﬂmd /m(/wf
G« coalrainte de reference du beton (en 6a08)

K - Coelfi went caracterigant le 'bm;}udfof des fisgured J-,u‘./m'ym?f

K= 15 1p® Lidbaration beu Ibf(’(};(q{:‘uﬂéh’
Kz 4 40 Lidguration /é:,-vcfuu.'u'aéz'e

K= ¢5. 0® Litiuralbion Fris e dicable



charges el surcharges

% Charges .-

o Plancher terrasse |

1- ??rﬂf’fu‘mr) Jﬂjﬂfﬁf { .:é}f‘ﬁ vi llon:5 cm’v) L_ ]
905, Afuo _ ,;,_‘_j%,ml ; " WAL *f
2~ Flancherle mullicouche — .. /IOKJImZ L:_ — = ==} A
3- Tuobylion herm: gue /ng( 4 ¢m) V77 LT ’:
go4. 4o = b L’f{)gm‘ ‘-—4 N
4- forme de beale (2 L) —. - Ao -»kzw[ S e T M et
5. lale de combression + hevrdi s [ 4+ /é) tm 1
JER Yf.fm‘
b Endut C’!)Z*'.iﬂ.-’r‘r (5 em A--——.ja‘k;./m'
GI = 554 9/m
o Plancher covrant
4- Carce -"af}( f.?dfmf,\-‘ — o= = pod 02 44 kg,m’z
2= marb‘;r ge Dode (Zem) - - - - 002 Jooo = o /?/”’2
3- fable (rem) — . - - - - - g0t Afoo - 48?““.:
4- Hovrdis + fable de com bression {‘4'&?«4) em s
2B gt
0
5. Endoit e Ib,"ﬂ."r( ol B, W ey = T A?/m‘
¢ Clogons 0 T . ?5.’%’%"

G = 492 kg (n

o Plancher RI.C

i £4rrz/43( (dem) - - — — ..g02 Ll = 444 7’" t[_‘—l —1 ] I—_E:r%)
A T A R s e
3. morkiv de hode (Jem) - - - - el Jooo = 4o *?/"’ W\ ,\ \ \ \ \-, @
3 Jadle fea) ——<-n -~ 204 [Bee = 1§ Ly /m* \ \| @
4- Huwrcdd + table de Comfredd) on (16+6) 2m : | :_{::’-? = {L;—’\ : ::1' 9
345 ot
AR R R S R



6—&’0140’15 L e s e S RS 75’2/”?

G = 520 ka j'ml

") Acrotere -
9500 018065 = 4458 k.?/mﬁ
V

¥ burchargefa -

_ derradte non accessible ( ﬁauf fnfrrtf'e'n) Lt 400/(3/»"’
- Et&ge PRUE AR = men A s o e s .. 475!(3#:1’
. Baleanst e e S E T 355"53/":1
SR -7 Ry R Yo 1ot
7
_ Aurobére . £n condigee une _1/:-'r‘r( hori gentale die & Ao main
C&urﬁn(‘? R e 46’0@/#?

0 Kempliedage -

!g mur Cxteri eur et ﬁrmc’ d'yne clovdle c/ﬂf'dpﬁ/ /;m( a’((zrjam) ! [faur[re

de (5em) et d'un vide d'ar entre eles e (5em)

bn‘&]m’ én beton

. Ame Alar
besauc en Ferre cuite
endu b (hiviedr tu b latr (’Uﬂt)

endubexlecieur
en e mint (1em

**f&‘*”*iﬁ"‘
_ briou creuse U5 T 257 /fg o
_ brioue croude [sem) — - - — - L8 ﬁa-;’ml
i (ncfuif &n ammf = e e = — & ILE;; f,n’z
_ sndut en Plite - -~ —— — 7 o g |



Predimensionnement

* aunlrea:-
éé,{a(m’ — . enfonf 1
h> 30 em
©n 7»”4, ?gur [es ?auira farfa.rdca é"”@ = Jox 5o
?;our e ?)qurm non ?x:r/aua bxh = Joxu4a

¥ ml‘ed.uk 7
led di men gions ae o gection fm,:.(yc.rmﬂ /A ﬁot’rmxx doivent da //'I/Q/'fb«
led eonditions dJuvante (RPAEl -~ Art 4-2-4) -

el 4_—4.&)/ /(i/_; /é;;-_!f_{?/&‘n" / £:4——+i""‘ﬂ)
]
~ Min [6;5),/).:5 em fen Fone K)

- K b s ’
- AMin (64) D 6/2, / b haa bewr de f’efaa:,

. Caleal e M-
J;pﬁce revenant au ?n/‘m -&/644 6457(:
S= 32 (Sur415) 05 = 1546 '
on prend [a charge of ta dev?/ /e ?{fu defrrable e fmy les
niveasx  goit:  G=gssrbil, D= oght mt
N (pernve au) = L6+ 14p)= (4631~ 72 9T/} 1S 4w = 2774 E
U'[?baw 1 bniveaux) = 41K 6= Fo5t
J/od Azb6.h D KN = 4 Foc 1o’ 285,41 eait
Gf 175
En ehogt wne geckion aweé aﬁn gue [eq 7;»&@; ?‘f&/mf‘cﬂf A e e
inte dand les der demd | foit: b=zh 3 32 Em
b prend  Boor lu piteawr de Ao file centrale: bxh =(35x35) b Tour

It aulres '/b#uwy 4« Jont msind cﬁvge’f i b A :(j,“.)



calcul des elements

1/ Acrotére -

[awrolere est ast. m ‘ec & vne Congole encad ree
dand le b incher Trradde
J e i) 7 ‘ /
¢ la'cul Je Htra “bovr Une Oande q/e(zfrﬂ) dont les
Aimengiong dent e Ldtvan iz .

ELarflear - & = £ /Im

jﬂM{},&ur /é = /{&a m

{

hateur : h = s 65 m

én dx?-f.'zyéw{«&f g![.vrﬂ U/M'u/gfr/f'
( :

borady brobre: ‘,.(,,: e 45, (_(,‘(5- .f;}a = 795 /;5 n/

jwrc—fég,%( : ha Sec 4 Ind (’hfé'bﬁkawaé éof.-'fonf.g.

(£

lement e ciui 2ot dife A ta main (rur_/mzl() . 0 r
povr e calwd Encone, dere vne Seetiin rectan ‘}.z/fz/fr (e x1) Joumide a y
f ;

! £ // / ’ AR
f-/ean combodee dovd LUr f'—'ﬁfrfﬁ Ao mal N é;l AN yme mént a(‘:’[/(!. an M

T

N=G= 195 lg /! M= 4LP 465 = 42 Joo (;45:?8/?.,,./,./?

/

la deetion clan Zm{m/( Je Ffrodve au niveéay de encastrement.

. g4
- Fxcenfriedte (€2) :- . I
+— = 4
Eo = ﬁ.—:ﬁ: oAdm = AJocw 61:.5 = FE4 = &em
g A /95 ¢ f/f /1

e >e, g+ la dection alt 734:*5? Hement é’&n?/‘r"meé
- Ao meat /ff'cf,/(p]f/) :
M < N(eos hy~4) = 415 ( 404+ 6-2)= 8560 lyem = 58 fg-m /md
~ Moment reittant du beton (Mb) =

Aoy = 2k U-z’ h- avec = _"’._L__ h J,-’ n =15
e T 2 T(/V/J) 7 nig s @ '
(3
—— . — = o
= ﬁ’&% ‘I__J_Y/j ﬁ; = ’13f (f? / w“
‘{ F6 1 Eﬂ = igcn /% ,"ﬂﬂ
L
e hz -2z Ao e
fa)jc L b= Aee cm
a— — ._#ﬁ




7- 4;’;;’15” w0 = 44 o ﬁ”ka:-f--'fao.ﬂf.({a— ﬁ{—f_\: 2490 j{cm
Ars D> ’L/;f —p Mo adera comBrimes nedont bas nm«dmr&f

_ Armatures tendueq :-
On calul Ao dection & 4 f&um J,mjb/f Lrud /f//(ff/« rnoment /L// Durs Bn

d?dm'f -'4 .J(&{Lz'&n 2 (%/{Xr on Com ﬁﬂdé’t.

o A g = 2969
M= BMY - 15§50 peqb s
G- b.h 2¢o0. Ao0. B2 k= A46

Af-a < My _ 25 _ p3% cm
it h  2fo0 969 4o

Doz Ay, - 4{n—ﬁ . o3b- 5 = g 24F cnf
{ ~ ﬁao 5

Cette feclion elant +rés /m'é/r bn adodtera /@ Jeclion d armature mi o ma e
darm(} “Bar p/ cond Linn oe hen -j;‘wj.'/f 4

* Cond tion cle non [Q?;'[:'k’ (C.C. 8.4 68 Art ’32)

/4 >/ {“ 6‘? f?_ . {‘h — C‘- f'? -5:?_7_‘ ,'ff\f\ 44 = ?? L‘/ﬂ“
Ten 200

én Epftf‘a (57'6/;»19) —p A= T4 cnf , Qavec un (d’f"z?.’é'/)//nl/ fﬁﬂe’.‘"‘ﬁnf
d( o em ef' on bre. ’mf” e}a ’;mnfl aed Arms o tured ’Z‘ff‘ bend tulared 2ax—

arma#wu f«‘nr:a"bg Fd p Vie Qe A ,n‘f‘.f./ur et £ (x/.-’(’ au irtem Deriéd

1 / / . .
Avgyr ¢m beche [d guver {‘uej CXeLTr Vb C-‘{’J ﬁ./(wnr, Ceo ﬁrmd.é{/tJ Jan[[

dites de beau 6n choidit  (4T16)
¥ \Lehf{aahon de Ja contrainte de compressi m dy beton -

U’; = ..0:1. = _i_ﬁa_o_ = 421 /(g,”‘mi < gzl‘:— 4’31_’?'? ’Cfﬂi ——t tf’;'t;'/:"é'é

g Condition de non ]Exuurnhon =

tf/{: A - A = 4¥ - 20035
8  3db gm0

k = AO"‘ Ir‘d.{uf‘ﬂhfﬂ be';#ua/. coable
M= 46 (KA
d = & mm

@'1 = K.n & — = /M‘. 1 6. [NJ’_-’?'__: 9o ¢ ‘&3 'im
@ (1+10%) 6 (¢ 4035)

Al



0; =24 SR 40445?__30,,¢¢//
./ 6 @

ma X /5“ J}) jp{f ’(/ Rt > 5\“ =28 00 1%, femit — > q%ddura/r/re’df V(Wﬁéc
¥ \/er'r/[fcaf‘ran qLe[fﬂrf zlranc.hanl' -
On o/t Ver.}[fef Gue 45;/ T+ M /i

T=72FP= 28ky  fA=-8582(1cm , Foigh= F1og= B em
T+Mpz = 120 - B589 _ _ 24,4

, Z > = Féo, kg <o ’

['ﬂrma ture ne fera fovmide & dvcun 8{%1‘/’ e fraction Jq/'b/b/é’meﬁfaa'/tA

¥ \/L'r{f:‘cahon au Jeidme -
On qoit Ver;fr'zr Gue L'acotere est ca}‘mé/e cle redigter @ une dollicitation
hor;i-mfa le a?iddanf Mupe dennee ?mr jaﬁ)rmu/e Jui mm/z
Ff-, = £ 1. Cf Wf (RPA P: 36)
Ou :
7= Valwr du Coeﬁcra«cn[’ A’ :pour/e aricpe a'u udage d bobsment _ 2% . a5
Va leur du Caﬁ' cient B /,bpurk grovpe dfu.{qj( en Zone T 225 7

A Cuﬁ‘u'fmt d'acceleration de Fone ef led valera de A dont tireea Glu

fableas-1-  (RPA P:1v)

T = Valur du crfficient A" posr te groupe o .fdgwdufa/,mm/ S as g
Valur du cefficient A* foour le grovpe d’udﬂ‘j ae g

Cp : b valwr de % wt tree cla Frblean -q- (RPA-P:37) en fencbion dle Ao
/ﬁarl'r'e ou pw'hn de £ mmendle et cle 4a direction émzlm tale de A /p/u

g

WP 0 ?)a;dd’ /,bm?l‘( de f/dcrp/r}( =214 gl.(- Lo = //!Sf%/raf

Voo F:- 21 - Wp = ob. 2.8 495 93 6 /%jmp< 74P = 14 /(f/m/
ol S 2T \/zra'fr'c'

-~



2/f0utre//£s el _Lables dle compression -
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Determination du centre de madse ef du centre de torsion -

a/ Cenfre de maade -
Comme Om 4 une rv;mrt'r'/fm breg guc um'/;mmr de /a maafe Jur

feg toordpnnees du cenfre odle madae donl Obnoces Bar leq /;l‘mt//df Ju' vanted

fa Jurface , Son e

Par rapport vn rrfere (xoy) deter mine -

Xe = Zﬁ”‘/l 5¢ i % Zf" V/Z =%

NIYEAU Az A? 3: 2 K
X6 (m) ,2 14 14 223
Yo (m) 6,85 ¢ 875 7 096

b/ cenlre de torsion -
/par ra;b/bfrf au nr/bzrr (Xoy) ; Jed Corrdonnees du centre dr fordion J€ /z/aj( 47

feront do pneed 7b0r /a fdf‘ma/e Vol éwycen/‘m -

(¢ o) 2
)((, —Z J}’) X;’/ﬁdy / )é ; 'g'l ,/.@x

L deM /ﬂnj idiadd b dens frand veread

(t) o) o)
K2 & i Ry 7
i Jﬂnf“mfwdtw/nen/ led r,amdmec relatives cle /e/péac )
dand ledens /mnm/crdaf et /n? i tuds nat
b—f/ Caleul de Ja ngia’;'km/zh'w de j’g}aﬁ_ 9') 1o

(£)

- O¢nd /ﬂng.rfudr'm/ —_—p v@jl = )_ f?d'l ("” kg/&”’)

J:ABcﬂf.F,J-

avec !

_ fends Prand verdal ——» ‘RJY Z )er (en k;/cm}

Niv | A% 4 33 2 i
Rix| 220865 | 25723154 Sous0y25| 264504 23 2163 60,73
Ry | 271666,09 | 31292463 399954 | 392954 | 36072% 2w

we

bl caleal de TRy et ZRiny i

ld ceaulbal donk donnea dong de table aux -

e



- ﬁor!’:’z?au tlrand Verdaux :-
T

nilpot] 44 | 2-2 | 3-3 | 44 | 55 |6-6 | ## |88 | 2Ry %Y
JX| o0 | 3e b4 94 148 | b0 | 192 | 224 3
R T i e = = 3062864,56

Riy | 30399,02| wauuous| Joudt w| 3049146 30bih, 68 | 30616,88| 43 T157| 3164831
| g0 EW 4 9 125 A6 | 192 224 i
i O b2 ol Hiar e Z 3537565, 36
R)Y 3036902 | piue, 5 | 4039F 96| 40397 96 w12)5,1 | w12 251 | 44388 6f 318483t
1 %] ge 74 64 9¢ 125 | Mo | 192 2,4
5: ‘ re o (= . i 4 ) ﬂz / 5;2546?.’5#
& Ryy | 3039908 | cavwros| o397 96 | @o39F,%| w0251 | 6ledsd | Suulnop | 318¢85f
1N g0 39 b4 9¢ | 228 | 10 | 192 | 24« .
1 ) = x - = 41467586, 3t
Riv| 366w, | «#94338 | 5480 68| u5ufo s8] 0598127 | 4578, 2F | ST #1164 | 3594341
P ’,borffé}wu /pnc?{hd/ nqu X :-
Niv| port| A-A 5-8 €-€ 2-2 EoE FF =d 2 Rix. Y
3
5‘,’ /] 13,65 4445 995 74 F 2,00 50 4678193 65
Rx| 7/ spetew | A30ut, 43 | 245882 | adour 43 | SE6764 | S
Yo | 1365 A145 995 oA 3% FXY. a0
Vi - ' 1813323
Rix | apga5,63 | 5560, | 4300t v2 | U0es862| 1304144 | 567 ¢ | 19041 ¥
3| di | 1365 | aeés | 915 7 ¢ 3% 20 20
! ' : A91660l, 22
z," RJI 568 30 | 5566, | Afewd &3 |56, 82| AFewl v 5F6F6 4 | 13047 %S
. ' £ 65 1,9 - 3® z
oAy R L 2T 1979046062
Rix 2558065 o3Fol, b | AboSs &1 41588568 A4050,41 | 43F016 | 16050, 4T
b-3/ Coordonneed du centre dle fordion :-
Niv| 5% 43 5% 2% i
X (m) ME 449 1153 115
Yelm| e Fol 725 7 2y

— 49~




x Calcul des excentricites ente ck a .
NY | Xa Xe Ex = | Xe - Xc] Ya Ye ey = |¥%- x|
sz | M2 M, 2% o0 4,825 706 g 435
L% A2 1,29 2,09 6, 825 06 9435
BY 7 L LE) 1,53 2 30F 7,09 715 o 15u
15| 4213 "5 0 A1# 7,096 %2y o1k

D'a?w] le (R.P.A) bn a chaque niveau et clang chague direction la resultante_

des fprca hori Zm}q leg a wae excentricite Par rap /bpr/ au Cenlre de bordion eja/(

A /&’PIUJ ?det’ ded deux valeurs (@vanted -

- 57 delaplu ?mna’e dimendion du baliment & ce niveaw (excm/n'cf'k'
aceiclen belle).

excenfricite fﬁe;m}?w redullant du caleul

max (57 jxf 24 fy) = $2b = stk 5 UL 4p5m

Too /oo
done on prend povr Imd  led nive —aux lec €xcenfrici feq v aned i~

1"354’! = A5 Cm.

ezzzy:'

¥ Caleul ded coor dennees ded fm‘fr'yatl bar mﬁpm‘ au centre de lordion -

par rapport un reperc (cxy) Qui -a Lomme origint le cenlre ale frsion "C”
lea toor donnees dlea 71717/, fued font -

. ﬁort‘iqyea fransverdavx :-

Nl 1| 22 |33 |44 |55 | 66 -7 | B5
R% | -2 | -8ef | ~+8F ~eF 153 @73 193 A3
x| &+ | -#49| -89 | -w8] | -1 451 | wH | #91 |
3l | ousy | -6 | <513 | -1 1.4 4 uf 7.46F 10, 8F
o | .45 |-83 |-51 | -19 | 13 5 2¥ 109
o ’porh'qu!d lonﬁil’udinaux i~
- Pﬂl‘t AA = i
Niy - B-b c-C 2-2 £-F F-F 7-
H% / 4, 59 2,89 93¢ - 336 -5,04 /
ﬁ‘"') 4% 659 s 2,49 o3 | -3 - 5ol - 4,66
3‘& 2:' b4 W'Y 023 ";45 -3 55 - 545 ~Fl5
1"’ 611‘” u"l“‘ ’QJ:H 4”” '3/5"{‘ - '5,9'#" = ?‘,i‘»‘

B PR




¥ Calcul de la réegid.l\" & o torsion (RJ );_

n de /EA?( 9) et donnee bar /a 74:-»"//( dwcvante .
g ) r w2 g2
iy [x) I+ 2_ Ryx ly; J

ko A< 4,8¢D, £ FT

[a rr?r'd ' & ta torgre

Fjo-

oK X et 4 Gonl Jed Coondo nnees et ﬁ!r//qw(: Bar m?/‘bw/ 7, r!/téno

(cxy)
NIV 5 43 3% o 7% 13
Rioly® 43,8 4" A8 6500 | 2956 00° | 23 24.40°
/ 4
. =W

. __-4__%-%__ .l_"ﬁllg

] -——u

dosikion dv_ecenfre de hordgion dand b niveau 4%

el =



ETUDE AU SEISME

¥ Genéralites -
_ e ttigme bar ged  decouddes engma’f\’ cand Jes condtruckions der acceléralions

/PRr Liculiéres ﬂ/r‘t:'gnan[ dar ﬁ:’s (Ordre e dﬂ.mndmr de /a gra vite ( 28im /4 )

De ces acceléraliond reaublent des ﬁf.cu ?awanf dexercer duivarlt des

direetiona Gue lcon Quea.
~ Une ?rmt{( ﬁnrﬁ'( de [ALGERIE est zfusce/bz‘:'é/e détre fovmide A 4 '/}n/‘baﬂfanfefn

fecouddes 4 &'ﬂm'qué’./ 7 L'infeads b’ e qfea decovgaes eql qi /ﬂ".ﬁau& ?py(‘
doient

Couger d’im?orhnlz ﬂ/lélfi aux condlructions. A moing Jue celleq - ¢
Contues eb tondlruibes de maniére aa/e'?aak Pour resisber g s efforh.
- Voiu ’,bﬂr o lleura ﬁue [a?a'!d recommandationd de Con Cc}bﬁbn 3:?,- eralecle bati-

Mlné .-

. Reduir autant fue boad ble la hautear ded batimenls, aing: gue e ra Ppm/ de.

4a haulear avec ba /arg,eur.
, Luiter ltd ensembles mal e'yar'!{éf'eé en hauleur vu en inerlie et led elemenls

de consbruction mal bico 4 Lpssature.
. Proir des fbndah'om .spigneuszment‘ chainees et erga gees ans fe g af:‘fz

de Shpposer aux 6’/,70{‘/‘3 e soulevemenle das au Seisme.
. Leevoir i possible un s0ls. 50l ou cles /'ona/alfana ﬁmﬁnofis armees

5}4‘4' gncrent la tonstruetion dans (e sof
, Eviter los puventures de frés granc/!.ﬁ dimensions.
. Abaisser le ?/u bo55i ble le ¢c.d 4 de la construclion

f g = . | 7 i Y
, Realiser des notuds ngia/fs ains’ gu'une bonne affs/‘bas: bion darmalures

. Aulbour des ouvertures , i faut porévoir des encadrement armes Aies 4
Lssa bures.
., dans [es 'pol'to.ux les recouvremenks des borres en abiente devront éfre

qu) moins eégqx i 50 Jois le diamete de ces barres el realises Sans

erochels.
, Assurer J’fndefvma bilité Adel’ensemble par des eontreventements dlans

bous les fens.

s



% ggglement Suvi -
.9:?:4‘5 le seisme d'El~ ASNAM e 10 oetobre 7780, e C.T:C a élabore an
rzgl(men( parasismique Algecien (R-PASY, rendanl les conditions
de sécurile plus plus strictes, donc le rrg/emmfsw'w' est: (R-PAB1)

% Principe de caleul -
6n va faire un caleal 5im plifie en substitaant aux e/'ﬂ’/fs degnami quesreels,
des sollicétations statiques 6&5325%:7:5 coefficients (4,6,0,Q). Ces Lo [ balions
lont consees étre equivalentes & celles des eforis sismiques.
Ce ealeql niest valable que si les conditions saivantes sont Ven‘fr'ee"s (R.PA Ak
3-2-4-1) :-
4 le batiment ou bloe eludie a une auleur au (5 e’g,,/e & 45m en Fone(T) -
la hauteur de notre boki meal [y combris 'aceolére) h=a5em —» Verifice
2- o forme du batiment cludic’ est simple, symeétrique , proche &'un reclangle avec.
dus sparties en sallie ou en refrait nede}b;msseq[ pas 25 des dimensione

du rectan 3/’ ingcrt de re'fz}en ce cland le 5ens comsidere.

i,o[
— s 3,2

2 it e g

A

9,65
A6,00

SR R L.

(PR S

*—3‘!‘71__}___ |

1210 , \rfc!nngf'r inserit

24 W= 242 —> w?rf.'é

38K MYy =4 —> verifice
3. Dans le eas cdes decrochemenls en elevalion, la varialion des dimensions dans

lea dewx direetions ne d!’pdssr bas 57 enlre deux nivesux adja cents et ne

A'effectue fue deans le feng 'vme reduction & hauleur croiddan r s Ve’nﬁé

o dib



*ge'fuminaltiou des chnraes simises A action Siomique -

lebclmrges Sont 5u7)?adc?5 toncentrets au niveau ded f;/anc/v(r, la clmrge Sismjque
at: W=6G+pis
G ?l.«'dd ?’”ﬂ” (Clmré: ?uvnan(mlf)
%: bocds des ;?m'?pem enls /;‘xu (J(fa, armoired, --)
o Niveau (59 Jurfa ce du Bblancher berraste 5= Lo5, 48

e Borefire s v ma e w246 B G S 1 #2¢
- blancher tercadse. - - - - - oo . -5 55T Ls548 = 413 11L
< 7bo,;¥ra tramsverdales . - .. . . - . (6.1,654 ?,'75-2).93- 95.45= 2f crst
- ‘poutres /m(lp'ﬁdf'na/a ........ 4.3 24 07 45 = o1l

L}

4 poteaux (8 s beaux F5k35% (8 Poleaux Fors0") -

2944585 ( 8. 935.925 +18.57.93) = J#é¢

= }2 Murs exteritura - - - —woen .. 95.0453 (284 2+945.2). 245 = Z1 v ot
G = Jofut
= U P L u M E
W= 24t
o Niveas @ : Sucface du plancher 5: Los, B "
- pods e Dlancher .. ... ... ......0w8 5492 - 53t
- outru frandverdales . . . _.(3. WSt 4. wss+ 2795).43.05.15 = Jocrst
- /Pnufmf /ong;‘t&d.',m/u..._.(j.ﬂw +1{£). 23. 4. 45 = 2208t
- poteaux ot R S S R ST
e Nl EHBERTGE < 5 o = s g g S b E 42 98¢
- Muct (Remase) . . .. . . o o oo o .- = 383t
,. e e e e i g
G = A6t
~ 4/5P L S e ol - o -4—-.27:@5-:’}1{‘5’-‘,1 = -Lﬂlo'f“
W= 22963t

S~



P Niveaux:@,- @ o @

Burtace du f;/anckf 5z 2#Mé8 i

= ?0(41(7‘(4 frandverdoled . . . . .

= ?Joufqu /arréﬁﬁ«aﬂ'nq/laf o ey e

~ ?oha«x oL =

- AMurd ele'erieur{ S

- (Aars (du #errufu)

P fdu/f”l I e

’})ﬁa{d du ?/anclm‘ Ly o o el N el

- - 0499 4468 = gou,15¢
5 oL ..= 3L yyst
c i e i i
............. = Lo ut
e m i = 4A98E
Doty OE  E et
i o e et e i B
‘ & = 238,35t
__________ 24,68 915 08 = F 41 ¢




® Calcul des ﬁrm Sismiques :-

Pour nolre cas toutes les conditions de f’a,b/b/fca{,‘m de ba methode statique sonl

Ve'n'['e'eb done onpeul /%m un ealeul stalique equivalent.

Pour e caleal, on a Uintensite’ de fa force hori zantale tobale gui @l dopnee par

la formule de (#9481 - pot 33.4) - V=A4.8.2.Q.W

-V fom hori Zantule lolale

LA Co(’ﬁ'a’enf d'acceleration des Zones | if depend e groupe d'vtage g la Structure
et de 4 Jone Lismigue.

bour notre cad ( Groupe dusage'q; Zone ;1[) —s |A =215 (RPA-ab1)
-] facl’w‘ d"ﬂmp/{f:ah’m dyadn:'¢we, la valeur O ) Sera delerm nee a”d;bfr":: le

fﬂw du 5ol en /;’ncff‘m de 4 ﬁ:'rr'oa’z T du babiment z ﬂmﬂ[t'f‘ cht ?M,b’lt’ dle
(RPas1, p:3p)
P Bél’érml'nafu'an de L ?Jen'aa,’( T~

Dapres le RPAB1, o valear de T pour le balimenls dans fea guels le syqlome cte
tontreventemenl est une ogtature aulostable capable o refrencie g M0 les
fnrcu hori fo ntales peut élre determinec par ta Frrmule .-

T=o1MN | avec M nombre d'elage i baliment

pour nolre tas N:igs =p Tz015 =055, ¢

(‘r.—p,s, f meble) — 5 [F= Zo'

=i ; fueil«r de comborlement de bo structure, depend du bype dle la Structure
e de fa malure e Ses contreventemenli . led valurd e B dont dand lo—
tableow -2- (4.p.4 81)
/Pcrb'qu( aafuhé/e —p | 8= f/;l

- Q: fntl’wr de qualite | Jea valare de @ dont dlonnees pas la ﬁrmu& :
A= 11 2‘- P,
L a4 ;
o g: ut L ﬁmi/ik' Gu depbena/ de A'vbservatlion ov non glet orsteres
cle Qua bite _ led o bired gindi Gue les Ve leard cle 7y Corredspondan tes
doat demnees dand les tadleaur Juvanl ;-
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4 [3,401 | 446 [045| 1 | 0 |0,45| 431 4,065 46 4,962 1 19,636|2.46 |0,48| 1 | 0 | 046[4339) 3,53 |4,5H | 4444
4212 4,55 433 |ast| « |+ |o47| 1368) 69 |1y542 6,978 4gz§,443 a31|05 |+ | v| 05 |4455| G017 4,457 | 5042
3.7|4,525| £,33 (04 o | v |0,4F| 4366 | 6319 |4, 542| 6,978 3.6\3,448(4,31| 65| « | + | 0,5 |{,455| 5,017 4455 5 01%
813,101 | 446 |o,45] « | + | 0s45| 4,31 |4, 062 4,6 |4,%2 2 263 12,46 |a6] « | » | 0464239 | 3,53 |4.5H (4.141]
1 |4,118| 416 |046] 1 | 0 | 0,46 | 4,339 | 5,514 1,571 |646] 113,497\ 216 | 05| 4|0 | 05 |4,455 5,033 1455 | 6,088 |
3t 2 {60t |28B[05] [+ [05 |445| 8745 445 |8745] |22 455|405 o |+ 05 |1,.455 '5,537_4 1,455 6,654
37 6501 | 2,33 | 0,5| « | o | 0s5 | 4455| 8,745 4,485 8,745 3-64:5D|4,31| 05| « | » | 05 | 4497|6654 4455 6634
8 4448 | 416 |046| # | « | 046 | 4339 | 5,514] 4,57 | 6,48 7 (3,497 246|605 | o | « | 05 |4,455] 5081 4,45ﬁ_5053
1 |4,864| 446 | o5 110|035 4455&07? 1,455 | T ot | (4 |41 216051005 |!,455 6,011 | 4,457 | 6,011
2-, 2 “1',09{2,35 5|+ | - 05 4@55_49,3@ _4,4_5_5 10,329 2‘, _2# 540443 05| | | 05 4455 18584, 455| %858
3:7|%,099| 4,33 05| + |+ | 05 | 445510329 |4 45748309 3.615 40431 | 05| « |+ | 65 1,45 B858|1,455 7858 |
8 |a,864| 446 | 05|« | # | 05 |4,455) 7077 |4,455| 7077 7 (a1 26|05 | | 0F U, 455 6 011 [4,455| 6041 |
1 6,275 4,46 | 064] 1 | 0 | 0,64 1B6Z| 6844048 6,57 1 4,609 246 059] /| 0| 057 |4747| 791 1,493| 5,496
,‘-, 2 1363 | 2,33|9%8] ¢ . | 0,58 1688.42,531 1,289 45| 132,3,4;1431 055 /| 0,55 4,604 8,159 | 4,309 1162
3-%7,69¢| £, |08 + | « | 058 {é884299;{ 1,422(3,40%) 3:65,471) 4,31 055 | / |+ 0,55 4,664 8,59 | 4, 39| 7_‘,/52-
8 6075|6064/ |+ [o64] 1,36 u,684]4,008)6,57¢ (7 lassor|e b0+ |+ | 999 [4ma] 791 | 4493] 5,496




porttqgg: 3.3

Portigues Fransversaix

portique: 8_-8

—_—

v Potlty | K | dolocs ]S fagh Mint g Mol INwPot) &) ) K| |ty Mo | B 7 (Mave
B |1294| 3,47 |045| 1 | 0 | 0,45]| 4,31 |4,635| 456 | 2,07 ,C 2,46%|5,28(0,45 1 | 0 |0,45(4,31|2,839| 16 |3,46%
5’ D |2,358| 3,06(045| « | » 0,45 | 431 (3,083| 4,6 |3,773 5}D 3,139 (4,20 0,45_— . 10,45 1,31 4_,_838%1,6 5,982
F | 4506 4,95|045] + | « |045| 431 |4,973 4,6 | 2,44 F 1,6322,490,42 » | « |0,42|4,228 4,994 | 4,688 | 2,753
B |2,09% 3,4% (05|41 |0 | 0,5 |4,455| 3,051 4,455 3,051 023___,_553 528|054 |0 |05 |4,455| 5,17 | 4,455| 511
(1D 38211 3,06 05 « | + | 05 4455 | 5,56 |4455| 5,56| (4D |6131|4.20{0,5| « | 4 |05 |4,455| 8,921 4, 455 8,921
F l2,75] 2.44{05| « |+ | 0,5 |44553,95 |4, 453| 3,95 | Fl2,6772,4900,42| « | « |0,47|4368] 3,662( 4,542 | 4,128
J | 2,44 4,91[05| « | " | 05 |1,4%5| 3,55 |1,4%5| 3,55 |Cl4.6%8| 5,28/ 054 | 0 |05 |1435] 6,806 | 4,455| 6,806
B 12,7913,4% |05|A |0 | 05 |4455| 4,059 4,45| 4,059 31D 8 013 4,20/ 0,5 » 0,5 4455 | 41,746/ 4,455 | 4,746 |
3%D 5,083(3,06 0,5 | « | + | 0,5 |4,455% 39614557 396 Fl3585]2,49 05| « | 4 |0,5 1455 | 5429|4455 | 5,129
F 13,613 | F,44]|0,5] + |+ | 0,5 [4,455|5,85F4,455|5,257 1C|5526| 5,28/ 0,5 | 1 | 0 |05 |4455| 804|455 8,04
J 3,247 4,91(0,5 | ~ | + | 0.5 4455 4,724,455\ 4,724 2_D 9,536 | 4,20 0,5 | + 0,5 |4455|13,875 | 4,455 |43,875
B [3,295| 3,47 [05]4 |0 |05 [4,455|4,794|%,4%5) 4,774] F 4163/ 8,49] 05| « |+ | 05145 6,057] 4,455] 6,057
: D | 6,004 3,06 |05] « | « | 0,5 |4455|8F36(1455|8,136 C 5,9 5.28{055| « | 0 |0ss|1,601| 9,204| 1,309 | #3529
AT EM GG 05 [4455|6,2081455|6,208| 1} (D Tpz07| 4 20|055| 1 | + |0.95]4, 60116, 405] 4,309 [43, 443
T 13,835\4,91(05|+ | - | 0,5 W455|55814455)5,58 F 14,97 2,49|0,58| 1 | « |0.58]4,628) 8,231| 1,222| 5958
B [3,69% 34% [0585| 1 |0 | 055 46 |5,915| 431|4,843
D [6,752] 3,06 [055] 1 | + |05 1,6 |10,803] 431 |g,845]
TIF 4,374| 141|055 « |« |0,55 | 4.6 |6,998| 431|513 |
J 4,061 4,914055| /| + |655| 1,6 | 6438 431|532




B?r‘h;c']ue transversal : 7-7

NwlPot (] | K | #o [oe |t [3-25 3-8 Minf [h-F (M sup

(m) | [(m

2,18 |7.92|0,45| 1 |0 |0,45| 4,31 |2,856| 4,6 |3,488
2,37 (13,21]0,45| + | « | 0,45 4,31 | 3,405 | 1,6 | 3,792
3,432| 4,20|0,45| » | » (0,45|4,31 |4,496| 1,6 |5,491
1,526(2,50 |0,43] ¢ |+ |0,43|4,251|4,909 |4,659|2,532

3,787 1430 0,50|0,54 0 | 0,50(4,455| 551 |4,455| 5,51
3,876|13,21|0,50| 4 | 0 |0,50{4455| 5,64 |4,455| 5 64
5,612 4,20(0,50| v | « |0,50|4,455| 8,465 |4,455| 8,465
2,4954,50\048| © | « |0,48|4,397|3,486(4,513| 3, 775

4175‘187#76.7?4-4 0,50 ,'f 0_____@50_ 1,455 6;5714#4,453;615?4-
5,464 | 14,66 030 - | + |0,50|1,455| 7, 514 |4,455 | 7. 514

5,405 | 13,#1| 0,50 < |+ |0,50 4,455 7,428 |4,455| 1,428
7,392 4,20|0,50) + | « | 050 |4,455|10,755 | 4,455 | 10,755
3,286 2,50 | O50| + | + |50 |A,455|4,781|4,455| 4,781
5.33F| 6,74|0,50| 41 | 0 | 0,50\4,455|7 765 | 1,455 | 765
6,099 |14.,66|0,50| ~ | - 0,504,455 |8,074|4,455| 8,874
6,03 |13,21|0,50| « | » |0,5044 55 |8,774|1,455| 3,774
8,132|4,200,50| + | « | 0,504,455 (12,705 | 4455 | 12,705
3,882/ 250 |0,50| + | » |0,50|4,455| 5,6 48|4,455) 5,648 |

5,536| 674|0,55| 1 | 0 |0,55 1,601 8,863 4303|7247
6,069 |14:86\0,55 1 | v | 0,55 4,601] 46 | 4303|294 4)
16,003(43,24|0,53| / | « |0r55|4,601| 8,641 |1,309|7, 858
9,391 4420|0555 0,55| 4,601 45,035 1,309 |12,493

—
|

1

IR R ERIE R ESE IR S R

LIS
4,46312,50 0,58 /| +|0,98] 1,688 7544|1222 5,461

— bl ~



@ Calcul des moments dans les poutres :-

< et un nrewd, le meme-nt reaullant de ]‘v/mx abocl ssarl « ce Axed

el IV%Gf‘llf'f entre les ?wtlra ?’nﬁnﬁ'uu //c..-—muf & lewrd n'z{dr'v‘d/( line_oc res.

M
N~
(MI MI h /Cl*k:'(ﬂ/(hf- Mb)
£ b -)M, I e e
1° G2 V-x.( Ma+ )
\)M"
Ul
(ML' ‘ > [9:, N M,.—. Ao+ A,
\L'Ma
_  Aomeat ea travee :-
Me Z= Az px= Mo @
Nl Mw Me Mo +Me
Mu Xk =4
$ ¥ k. - = = = M =
; e, dn = _[zil%-—,pw Mot 4,-x) @)
() el @ ———» M[ = Mo M

b4

= fﬁfﬂrf' tranehaal -
A /par!'f'r‘ ded momenls dansa /e ?mf‘rv,«, on ?a«/’ Calialer (e f/f‘»ﬁ Ffranchanl

bodr wne fravees f‘ndg’?eaa/an/f (/ri au t/eﬂud), Caw?:(wu /’o?qm‘:'an g
mement : AT = ax+ b = 3 T= Gt . g

dax
Xio = br Ay

X:4 =p -~ M=z alpr Mv = a=z - (eyr o

Vs
j]7'= o e Mo
- f%ff 7erm - )
%oqrr un neCud (1) /"cfvn" normal dama (e Fﬂ"&a« dez : -
Az - (Te- 7.:«)

'EL".’_‘_’Q“J.’.' on a ?w'( comme Convenbion ale Jr'r( !
Do —b lemPredd i, A'<o —b rmefion.

. _ AR -
.



hﬁﬁ?ﬂ:ﬂh longitudinaux

4 2 JPI 4 5 é i
g A L 12 i3 i4 {5 16
13 418 __w__ 2o 24 29 23 24
25 i 23 28 23 a0 31 32
aalooaal 3s] 3] a3l 38| 39| D
- —— b o b oo wrm Lu
D.D
Niv [Noed Ma, |Mb, M1, M2,
T ET I EY
2 e | 252 [ 229 | 228
8 | 0 |346f |3461] 0
19 14948]4.9%2 | 0 | 691
& l10-45| 3,315 | 6,978 | 5,146 | 5,146 |
| 4,948 |4,%2 | 691 | O
| 4% | 4,062 0 |40.531]
3 li9:3] 6,19 | 8745 | 7aed| 7468
24 | 4,062 | 6,469 [40,531 | O
N 25 [ 5514 | 7077 | 0 | 42,50
2° [26:31] 8,745 [ 10,329 | 9,537 | 9,53F
32 | 5,544 | F0FF | 2591 | O
|33 | 7077 | 6,576 | O 13,633 |
1 [3a-p| 10,529 | 9,405 | 9,867 | 9,867
40 |£o7? | 6576 |13,653| O

1 2
8 3 10|
15 16 11
g 23 24
pol Beitayl BT
4L -
B. m
Niv E...._.m:_ E_D__m.ﬂ
IELL O
m.h....m 0
£ 0
8 | 4883
4'1g.13| 2,704
14 | 1883
145 [ 353
3 l4g:20| 5,017
M| 353
22 | 5,088 ]
2’ 23-28 6,654 | 7,858 7256 | 2256
28 | 5,088 6oil | Ho09 | O
| 29| o1t [54%] 0 | M,30%
1" lo-3e| 2858 | F162 | 751 | %51
35 | e.011 | 5,49 11,50F] O




Por-h'c]ues_ tran 1Sversaux

portique: 3.3 portique: 8.8
/ 2 3 1 2 o 3
4 - | 6 7 4 5 6
8 3 40 A4 3 g 9
19 13 14 15 A0 2k 12
16 17 18 19 13 14 15
= b beor 7Jn s J:v I’JW
WiviNoel| Ma, | Mb, M1, (M2, NivNoelMa ¢, [Mb ¢, My ¢, M2y,
4] 0 20| 0 | 207 JA1 1 0 [3467] 0 |346f
5721 0 3773 | 2.0 [4,662] 512 | o 5982 |4,063[499
i 4295 2’0‘2 2})41 4246 e O
-5 [3,089 ?% 4,54 3,809 412859 5,17 | 0 800
NBRTIET AL 995 3,928| |A]2]48% 8921|9387 |45
Il 0 (35 355 o ] 6 | 4,994 |4,128| 6,112 O |
83,05 4059 0 |%# J T 54F | 6.806] O | 419%
319 556 | 239 | 725 5,706 318 8921|1746 14038 6629
JOF-_&_QS 5,257 | 3,402 é405_ 91366215429 181 0
17! 3,55 14,124| 8,214 © |10 6,806 | 804 | 0 14,846
12 | 4.059] 4,794] 0 | 8833 |2|1 #,146| 15,615 | 4540|8218
213|396 | 8,73 | 3,027 | %405 2] 5449 | 6057 | MAB] o
14| 5,25%| 6,208 | 3,861 | 7,603 13| 804 |£585 | 0 |45 565
15 | 4.724) 558 [40,304 O 1) 14| 13 875 | 13 413 | 18,535| 3,153
16 14,794 | 4,843| 0 9,637 | 151 6,057 | 5,958| 12,015| O
{°|1% | 8,136 | 8845 | 9838| 7,743
18 | 6,208 | 5,73 |4,022| 7946
19 15,68 | 4321409 | O

N



Por‘(:ique transversal : 77

i 'z 5 4

5 6 7 2,

10 1 12 1

15 16 i 418

20 21 22 23

Niv

=
S
<
A
~
3
i
(=
o
3
S
o
3
2
)
3

2,85 | 5,51 0 8,366
3405 | 564 | 524% | 3,498
4,496 | 8165 | 8,6 | 4,061
4,909 | 3775 | 5684| ©

0 6,574 0 | 6,574
40| 551 | F514 15984 | 104
3 Vi 564 | 1428|7841 5,007
12 | 8,165 | 10.755| 14,851 6,069
13| 3486/4.781 | 8,267 O

14| 6,514| 1765 | o0 |414.339

[T i e P S 5 e

9° 15| %544 | 8874 | 153 | 8858
16| 7428 | 8,174 | 9721 | 6,454
17| 10,755 | 12,705 | 15,935 | %545
181 4,781 | 5,648| 10429 0
19| 1765 | 1247 | 0 | 15,012
5| 20|8,874| 7,944 | 7127 9091 |
1 2 |8F74 | 7898 | 3979| 6,653
22| 44,705 | 44,293 | 16,98 | 8,018 |
23| 5648|5461 | 11409 0

=

WP [ [N [ [P [ D |~




~ lableaux Recapitulatifs ~ Poutres sous SI
0.D Portigues Zonoqnfudz'naux B_B
NNPout thm Me Em Mtfm T t N'VPOU th‘.m Metm Mt En T t
4.2\ 3,461 2,29 |0,586|-4,737 1.2 | 2,709 4,654 | 0,529|-1,363
232,992,429 | o |[-443]" 2.3
s[3_4 5'3-4| 1651 1,65 0 |-4.032
2145| 2,09|2,29 | 0 |-4431 4-5
1
- 71 1650 | 2,709 |_ 0,523]_4,363
7 8| 2.29 | 3,461 |- 0586 -1,797 jz - =
12| 6,91 | 5146 | 0,862|-3,763 S 4 | 3,861 |+4,081 | -3, 083
43 A_4 4 4.5 3,86‘[ 3,861 O —2,4“!3
?65 5146|5446 | 0 |-3,46 56
6-7 6.7 3,861 | 6,024|-4,082|-3,089
7.8 5,446 6,91 |-0,862-3,768 1.2 | 8,618 5,836 | 4,391 |- 4,517
1.2 [ 10631 | $468| 4,532|-5,625 2.3
32 g-—i 7,468 £468| 0 --4,663 3 3:-45— 5.836| 5,836 0 |-3648
4-51 7468 7468] 0 |-4.668 5.6
g;g %4 6-? 5;836 5;648 “1,391 "4’15"¥
7.8 | 468 40,534 |-4,532|- 5,615 AT Pl 0% | e -0 i
1.2 [12,591] 9,537 1,52#- 6,315 e _
25| 955 955 0 |-5%61| || 5|%2% 56 | O |45
fij 5.6
5g | 953t 953t 0 |-596 6.7 | 7256 | 4,099 |-4,922|-5,736
6.7
1.2 | 11,50 L 51 | 4,999 |-5,943
2.8 9,537 | 42,591 |- 1,527-6,915 “ 50% | #
12 |13653] 9,867 4,8%[-%35] ({34 2
- _4,69
23(9,867 | 9,867| 0 |-6167 g | BT | BT | O |-4,6%
13 3_4 -, 5-6
;-65 9,86%| 9,86F 0 |-6,167 6.7 | F51 | M,50% |-4999 |-5,943
6-7
7.8|9,86%(13,653|-1,89|-%35

- 69~ ]



Porti ques transversauvx

portique: 5.8 Qorh’q_g__@_f 71
Niv| Pyt thm M%m Mtt’-m T ! Niv| Pout Mw{'m Met.m Mtt.m j t
5 c.D|3 467 4,063|-0,298|-2,933 B.C | 3,488|2,2%5| 0,60%|-3,39
D.F | 4919|2,755|0,448]|-0.866 50cD 4,517 | 3,73 |-1.10%|-2,098
[c.D| 8 003| 9,387 |-0,683)- 6,523 D_F |4,761 | 2,532|- 0386]- 0,735
4 D.F |4,432] 6,112 _0,84|-4,953 B.c | 8,366| 5,247 1,56 |-8 008
o|C-D |41,97¢ 14,038|-4,031|-40,202 4*c.D|3,498| 86 -2,551|-4,144
J D.F |6,629| 8, 791|-4,081]-2,8% D.F|4,061| 5 684|- 0842-4,90
2*4 C.D |14, 84617 403\ 4,279 |-12,647 A_B 6,574 5984| 0,295|-6,¢7
D.F | 828 11,106 4843553 |3 B.c| %04 | 7541- 04016 7
1 C D 115,965 |18, 535 |- 4,4.65|- 13,35 c.pl 54227 |42,851|-3,84L|-7 089
D_F | 8,753 |12 015|-4631|-3, 546 D-F | 60698, £67)- 4 0% 12,65
s 2 A_B | 44,339 53 | 3,409 10,935
Ik B.C| gg58| 9,721 |-0432|-10925
portigee: 3.3 c_D| 6 48115935-4.127-8 79
. D.F| 7525 10429|-1452|-3,325
Niv[Pouti My | Me, Mt | T 4 A_B| 5012|2727 3,643|-137
5t B-D| 2,0%|2,1M |.0,021]-0,954 fe18-¢| 9,09 9,979 |- 0,444|-11,218
D_F|4,662| 2,41|-0,3%4|- 0,174 c.D| 6,653 16,98 |-5164|-9, ¢
B.D |4, 746 4,84 |-0047|-2,256 D.F| 8,018| 41, 109|- 4546|-3.542
4%\ D.F |3, 809 1,995 |+0,90%|- 1,075
F.J |3928| 3,55|0,49|-3,739

BD| 41 | 225 |-007|-33H
3ID.F| 5706 | 3,402| 4,302|-4,631
F.J | 6105 8,274/-1,085 - %49
|B-D | 8,853 9,027|.0,087 |- 4 20
O D.F| 7405 | 3862)4,62 |- 4,05
F.J| 7603 |40304|-4,351|-8 954
) B.D| 9,63%| 9,838|- 0,401|- 4,982
A*ID_F |7 743 4,022 | 4, 861 |-2,179
FT|7916 | 109 |-1,492|-9408
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Poteaux sous 9l

D-D »pOrhgues Zon(?ifudz'na:__q; B_B
i|Pot M-“"P Minbl T | N Nc‘m Ni|Pot Msup Minf| T |N N
1 3461|1948 485917971, 737 1 |92 .709]4,883(4.578|-4363|-1363
9 4,58 3,315|2,743|+0,366 0,366 2 13.302]2,704(2,064|0,331{0,331
“13:6| 4,583,315\, 73| 0 | O 5%3.5(3302|2,704(2064] O | O
7 14,583 315|2,743|-0,366|-0,366 6 13,3002,704|2, 064|-0,331|- 0,331
8 |3,461\4, 948|4,859| 4,797 |4, 797 7 12,709] 4,883|4,578(4,363]1.3¢3
1 |4,962\4,062|3 101 -3 768|-5,565 1 la4a1|3,53 |2,636|- 30894452
2 |6,97¢| 6,19 4,525 9552|0888 2 |5,013]5,01%|3,448 0,676 4, 007
3.61698| 649 |45 0 | 0 A(3.5(5012] 5,01(3,448) 0 | ©
F |6,978| 6,49 | 4,525- 0552-0.889 6 | 5,017|5,017 3, 448|-0.61|-1001
8 |4.962\4,062| 3401 |3 7168|5565 7 la141| 3,53 | 2.636|3,083 |4452
A 16,46305,514|4,118\|- 56251443 115,088 5,088 3,49 |-4,517|- 8 9¢3
] 2 8758745 601 |0957 1,845 2 |6,654|6,654/4,573| 0869|1876
“|3:6|gm518 145|601 0 | O 3403.5]6,654]6,694 458 0 | ©
7 | 875|8 15| 6,01 |-0957|-1845 6 |6,654|6,654|4,51310,869|-1,8%6
B | 6,469 5514 4.118]+5615 #17 7 |5,088|5,088|3,497|4.511 | 8,969
{ \7077 | 7077 |4, Bs4|- 6.915-16405 1 6,011 |6,011|4,431|-5336|-14705
2 10329 |10.329| %099| 0.95%| 2 759 | 2 |#859|%,859| 4401|4201 3,077
3-64032910429|7095| © 0 2.'3—:5 7.859| 1.859| 5,401 O 0
F |40229\10,329| 7.099|-0954 2,739 6 |7859|%859| 5401|-1,201|-3 077
8 |7077|70%7|4.864|6,915 (16405 F |6,011|6.011 |4,431|5736 |14, 705
1 6576|11684| 6,875|_7,35 25455 1 15496 79 |4,607|-5943|-20,648
2 |9405(42.991| 7696|4183 3,362 2 13162|8,759| 5,47 1,249 |4, 326
3-6| 9405|1299 76960 | © A%13-5[7162|8, 159 547] © | ©
F 19,405 12991| 7696 |-1183|-3 962 6 |7162|8759|5,47 [1249|- 43¢
B | ¢ 5761 11684|6,275| 335 (25455 7 5496|791 |4,60%|5,943|20648

_F1 .



AL Portigues fransversaux popbigye: 7-7
Ni Pot MSlJp MI’IF T N Nc_um Ni Paf,' Mjup M""F T N N(;um
B |207(4695|4294|-0984)-0,984 B |3,451|2,856| 2,18 |-3,39|-3,39
5¢ D [3773]3089/2.358] 0,23] 0,23 54| C_|3.792[3,105] 2.3 [ 4,332/4, 332
F [2,41(4,973/4,506| 0,754| 0,754 D |5,491|4,496|3,432|1,263/4,263
. B [3,051(3,054 | 2,09%|-2,256/-3,24 F 2,532(4,909 (4,526 0,795| 0,95
4°\D 556 556 |3,841 4,181 |4,411 B (551 5,54 |3,18%|-8 00811393
F 1395 (3,95 2,715 2,664 4,91 4| C [5,64]5,64 [38% 3,964 4.5
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1.2 2,85 | 0,658 | 0189 | 0,46 | 0,843|-1,033 1.2 | 2.85 | 0,065 | 0019 | 0.045 | 0,082 |- 0,402
2.3 285 [0,658]0,433 | 0,402 0,943]. 0,927 23| 2,85 | 0,065 | 0,043 | 0,04 | 0,094 |- 0,09
el 3-4 [ 2,85 | 0,658 0,402 | 0,402 | 0,938 |-0,938 e 3-4| 2,85 | 00865 | 604 | 0,04 0,093 |-0,093
5'_4—5 w ” v » 2z | # | 5 T5__ i ” " P y z
5-6 v v p Y ” ” et 7 y 7 “ s »
6-7 | 2,85 | 0638 | 0,402 | 0,433 | 0,927 |-0,949 67| 2,85 0,065 | 0,04 | 0,043 | 0,092 |-0094)
7.8 1285 |0638] 0,46 [ 0189 | 4033 |_0843 7.8| 2,85 | 0065 | 0,045 | 0,019 | 0,402 ]-0,084
1.2 | 2,85 | 062 | 0,237 | 0,379 | 0,834 |-0/933 ] 1-2] 2,85 | 04 | 0044 | 007 | 0453 | -0t |
2.3 | 2,85 | 062 | 0379|0379 | 0.564 - 0854 2.3 | 2,89 0444 0,0% | 007 | o462 |-0162
e|3-4|285 | 062 | 0379|059 0,809 |- 0928 |3-4| 2,85 L o#4 | 001 | of74| 0426 |-01%
4 4-52,85 | 189 |0.945 | 0945 | 2,693 |- 2693 4‘:4-5_ 2,65 | 0,777 | 0,347 | 034F| 4.05 |-405 |
9.6 285 | 062 |059 |03 |0958 |-0809 5.6 2,85 | 044 | 0474 | 00F | 0139 |-0426
6-712,685 | 062 | 0319|0379 10,884 |-0,584 | 6-7] 2, 85 | o4 | g0t | 0,07 | 0,462 0 452
781285 |06 | 0319 | 0237 0933 0834 28| 285 | o114 | 907 0044 0432 o153 |
1.2 2,85 | 0,62 | 0242 | 0379 | 0,855 |- 0,94 (12| 2,85 [0#4 | 0045 | 00F | 0454 | 04! |
3g_2__3ﬂ_ 2,85 | 0,62 | 0379 a,_m% 0,884 _0884 3¢12-3| 2,85 | o414 | 007 | 00F | 0,162 EajféZ_
-4 285 |06z 0,379 | 0555 | 0,61 .0,§5§_< 2¢13-4 2,85 | 044 | 0,07 | 0171 | 0427 ;%9_5
2 4-512,85 |4,89 0,95 | 095 |4,693 |-9693 | 1gr4—5A 2,85 | 013t | 035 | 035 | 4,05 :1,0§_
1615-6 [ 2,85 | 062 | 0585 | 0379 | 0956 |-0.811 ] 5.6 2,85 | o#4 | 047 | o07 | 0198 |-012F
re-? 2,85 | 062 | 0379 | 031 |0 864 -0884 6-1| 2,85 | o4 | 007 0,07 | 0462 |- 0162
181285 | 0,62 | 0,779 | 0,242| 0,932 0,835 | 28| 2,65 Comal 007 | geas | o |-0154

,85..



Efforts normaux dans les poteaux
Sous:G N ) Sous: P
NlPot | Ty, | Toe | N | Nawm Niv Pot Tw | Te [N N cum
A / 0,543| 0,843 | 0,343 1 / 0,084 10,084 0,054
2 |-4933 10949 | 4,982 | 1,952 2 |_0402| 0,094 | 0,196 0,49¢ |
3 |-092%)| 0,938 | 4,865 | 4,865 3 |- 06092| 0,093 | 0,185 | 0,485
5¢[ 4 [-0,98] 0,938 | 4,876 1,87 594 |-008] 0,03 | 0,186 | 0,486 |
5 |-0938| 0,938 | 4,87 | 1.5% | 5 |- 0093| 0,093 | 0,186 | 0,186 |
6 0938 0,927] 1,865 4,865 6 |_0033]| 0092] 6,185 | 0,185 |
F |-0949| 1,033| 4,982 | 41,922 | T |_0094] oAez] 0496] 0,136 |
8 lo.843| s | 08430843 | o4 /s | 0084 0,084
4 . 0,834| 0,834 4647 4| 7 0,453 | 0,433 | 0,237 |
2 |-0933| 0,884 4,81%| 3799 2 o422 0462 [0.,334] 053 |
3 [-0884 080314693 | 3,5 |3 |_ade2| 0426 | 6,288 0,473 |
42,_47 -0.9%8| 4,693 | 3,651| 5,527 el 4 |_0499| 4,05 |4,245 | 4,455 |
~5_.:2£93 0,958 3,657 | 5,52% 4 5 - 4,05 | 0,199 | 4249_ 1,435
6 |-0.603) 0,884 1693 3,38 6 |_o126| o462 | 0,288] 0,473
? |- 0884 0,933 | 1,817 3,799 | 7 |- 162|047 | 0334 | 0,53 |
8 |-0234] . [ 0834|4677 g o3, Tot5 | pt37
1] ~ [0835] 0835 251 | A1 ~ lo454 | 0154 [0 392
2 |-0932] 0,884 4,816 ] 5,615 2 [_oam | 0,464 | 0.3 | 0,863
|3 |-0.884] 0,811 | 4695|5253 | 3 o 6L | 0457 (0,289 | a7t |
5{4 _0,935 12,693 | 3,649] 9.1% 5147_0493 4,05 | 4,248 | 2,683 |
5 -2593 0956 | 3,649 9,17% 3 | 405 0,_495_4_{,248 4,683 |
6 031»] 055’4 | 4,695 | 5253 __6__,.0,487 o,46L | 0,499 | « [0, %8 | i
F |-08684] 0,932 | 4, 31&_54_5_{2 7 |-o0M6L| o047 | 0,333 | o563 |
8 |_0815 ~ | 0835|2512 8 |_o154| , 0454 | 0,39
1 | 2 | 0835 | 0835]|334%] 1| ~» | 0454 | 0454 | 0545
E_;_Oﬂ«*? 6884 | 4,816 | 7434 9 |_o471 | 0468 | 0,333 | 4,196
3 [-0884 o811 | 4635 | 6,948 3 |- 0462 0127 | 0,285 | 4,057 |
Z.c’? _o9% | 469 |3,649]8825| |94 |- 098] 405 | 4,245] 5951 ]
5 | 4.693| 0.95¢ 3,649 12825 | 5 | 405 | 0198 | 14,2483 91 |
6 | o8| o884 4695 | 6948 6 | o4e7 @/5_3___@5&9 4, 0548
7 o,gﬁﬂ 093¢ | 4,816 | 7434 7 |- o46L| o1% | 6,333 |4 {%
g8 |_88%| .~ 0,875|3,34% 8 |- o158 , lorq4!esas]
A | 7 | 08)5| 0835 4,482 1| - 9474 | 0,454 6,699 |
2 |-0,932 | 0,884 481¢] 9,247 9 |-0471| o462 0,333 | 4529
| 3 |.0,884) 0,611 | 4,695| 8,643 3 |-0462| 547|083 | 454 |
e 095 | 2,697 | 2649 |16 474] (¢4 —0498| 405 | 4,448 | 5,179 |
5 |_g.683| 0,95 | 3,649 46,4?‘4 | 5 |- 405] @/93 1,448 |5 179 |
|6 |-0,81 0,334[4,695_ | 8,643 | 6 |- 048] o462 0,483 | 1,34 |
T |-0884] 5932 | 4,81 | 9,447 | F |=0168| 577/ | 0,333 | 1,549
g |-0835| ~ | 0,835 |4, 782 8 |-o154| ~ |eo154| 0699]

- Bh~




Portique longitudinal :

B-B

Moments et efforts Lranchanls dans les ppoutres

Sous G Sous: P

,V,J['(QV Frm} q(f) Mw Me j o Te Niv| trav g m 9 ¢ Mw Me Tw Te
12| 290 |o¢74 | 044 | 0525 | 0,845 - 44 | 121 2,90 | 0,033 | ooet | 0,026 | 0041 |-0054
2.3]2,90 | oet4 | 0493 | 0428 400 |-095 ] 23] 2,90 | 0033] 0024 | 0,021 0,049 |-004%
5{3_4: 2,90 | 0,674 | 0,427 | 0,427 | 0,97F|-06377 ;e 34| 2,9 0053 _C_Zj! 0,021 | 0,048|-0048
4-512,90 | 0.674) 0,427 | 6,427 | 0977 |- 0977 4.5 2,9 | 0,033 o0z | 0.821] 0,048|-0,048]
5.6 2,90 | 0,674 |0.42F | 0,437 | 0,955 | - 400 5’6’Azgo 1 0,033] 01 | 0,024] 0,047 0,043
67|23 |0674|0525 | 044 | 41 |-0545 67| 2,90 | 0033| 0026 0,007 | 0,054 |- 0041]
12 | 290 | 44 0334 | 0.741 | 1,43%|-4755 1.2 | 2,90 | 605% | 001z | 0041 0,074 |. 9091
2.3 [ 990 | 44 | 0,746] 0,69% [ 4,618 |.A578) 23] 2,90 | 0057 | 0038 | 0,03¢ | 0083|0082
g+ 20 | 44 Logsr] e67 ], 395 |- 4995) | el5 4] 2,90 | 0057 | 0c3e | 0,0t | 0083 |-0.087]
»4';5-_59’90 425 G’;HT 0*73*3 | 4,38 ';’.;” 45| 2,90 | o087 | 003 | 006t 0074 |-009
2*25%?%4 kf_.’ 5?233 Oof‘j; :g;‘; ,44;‘? <6 | 2,90 | 0171 0083 | 0085 | 0,247 |-0,249 |
4‘2 2’90 1’ c’344 01844 {’43} 457 6-F 2,30 005; 0,064| 0,01F | 0099 |- goéé
e i e e Y e 1.2 1 2,90 | 0057 | 0,018 | 0,064 006%-0096
392.3 (2,90 | 126 | o806 | 0.7¢4 | 4,841 |-181B] |35 51 290 l0# |o08é| 0.084| 0249 |- 0.247]
9¢(3-4 2,% 4 | 0731 | 0,697 460t |-4.583)  19%(3.4 ) 940 | 0057 | 0,06 0,03 | 0,091 ﬁom
1¢14-3| 4,9 | 41 | 0,69%] 0.7 4583 _ 4,60 1¢l4-5| 5,90 | 0,05%| 0,036 0,06 | 0,074 6091
6.6 2,90 | 4,96 | 0,764] 0, g47| 1,798 |- 1,856 56| 2,90 | 0471 | 0084 |ot15 | 0237|0259 |
671290 | 126 | 08% | g794 | 2,000 |-1,654 21290 | ¢ 471 0,122 {0,053 | 0272 |-0224

- 85~



Moments et efforls normaux dans les poteaux
Sous: G Sous: P

NiviPotl! Mn | Ms | N | Ncum Nwv|Pot| Mn | Ms | N |Ncum
A | 044 | 0,45%| 0,845| 0,845 4 | 0.00% | 0,008 0,041 0,041

2 |-0032| 0021 8,41 | 241 | 2 [-0,002|- ¢,001| o0,103| 0,403
5e | 3 0 0 4,932 495.2 ¢ 3 0 0 0,095_ 0,095
4 [ o | o 49541454 |54 o 0 | 0.096| 0,096
5] 0 |o0015]| 4932|4332 5 0 | oaoM|o095]| 0055
r_6:,0052 0,006 | 244T£” 6 | gooz |_o01 | o403 0,103
Fl-0.44|-0457 054910'545 7 |- 0,007 |- 0,008] 0,041] 0,041
1 | o477 | 0*”‘24&4”4.22_5‘7'_ {1 | 0,009 | 0009 |00 |0M
;23 |=0024)-0,004| 3,365 9,475 | 9 |.0,001|001 | 0114|02#
A 4 i '%W j:’;; jﬁd REA 0 |-0012 0465 0,26
"5 (0,017 | 0,017 |3, 417 5,349 Alal o | o |otst|02%
0 0,006#0:;14#3,605—{_5,718? 5 | 0,012 | 0,012 | 0,338 0,433
T o477 0497 1,826 2,271 L& |- 054 0'0“'[“45%451—
y o F |- 0,009|-0,02% 0,066] 0,10F

> 0432 10,472 | 4,433 L) 4 | 0009 0,009 0067 0,182
-0,004|-5,004| 3598 9,043 | 2 0o | 0011 | 0,345 | 0,622

3 |-0,01|-001F 3,42 5525 Q0H | 0071 L Gioks b
55. LAk i ekjd-o,cfz-0,012___q,338_0,q95_
410 |0 ,._3 4“%,51395_ HPa o 0o |o448|0401
5 10,017 0,017 | 3 404 8 754] "5 [ 0012 | 0,012 | 0,328 |0 761
6 | 0014|0024 | 3,856 9,574 | 6 | 0,003 | 0,003] 0,531 ]0,3982 ]
7 |- 0497|0197 4,654]3.92> 7 |-0,027|- 0,027 0,224 0,331
1 o472 0172 | 4,433|5 748 1 (0009 0,009 0,06% 0,249
2 0,004 |-0,004| 3,598|43,6 71 | (2 o041 |00t 0,345( 096 |
3 |- got#|-0017| 342 | 11945 |3 |-0012|-0012| 0,338 0,93¢ |
2974 | o | o 3466 |11464 2°(a 1 o | o |o148|07549]
5 0017 | 0,012 | 3405]12,159 | (5 | o012 0012 ) 0,328] 4,095
6 | 0,024 goz4|3,856] 1343 6 |0,003| 0,003 | 0,531 [4513 |
o | 0497 _o497| 1,654 5579] 7 [-0o27| 9027 0.224| 0,555
A [0472] 0168|4433 | 6,581 1 |0,009 | 0,009| 066t)0 316 ]
|9 -o,aoﬂ_q,oﬂ 3,598 16263 | & 0014 0,00‘5__0,345 4,312 ]
3 -o,mﬂ_ 0 342 45j5: 1.3 L 0,012|- 0,006| 0,338 |1,274 |
1"la | o 0 |3166 1_44 53 "la] o | o |0148 063t |
5 |oot# |o0,077| 3, 405 45954 5 | 0,012 | 0,006 | 0,328 |1 417
6 Tocts 00r2]385 17284 6 | o.003] 0009 |0331]2,04,
) 7 |-0497 -0/94 ta4lfzj) F |-002#|0,026|0224)0.179

- R6 ~



Portigue transversal: 3.5
Moments et efforls franchanls dans les povlres
Sous:6 '
Niv | traveel € g Mw Me Tw Te

(mj
B.D | 3925| 244 | 0645 | 438 3,848 |-5151 |
D.F | 5,075 | 244 5,045 | 1,297 6,1F |- 4,692
| B.D | 3925 | 495 0,903 | 3493 | 3,243 | -4 41

410 F | 50m5 | 497 | 3555 | 2.648 | 5,08 |-281

F7 | 47 | 4462 | 2046 | 0044 2465 049
o8| a5 | 4262] < |0908]| ~ - 4,453
3* 8D | 3925 | 495 | 4467 | 3,165 | 3,394 |- 425

se | D-F 5,075 | 4,95 3,552 | 2.868| 508 |-4813
ET | 47 | 4462] 2037 | 0,075 | 2442 | -0166

52

Sous: P
niv|travee] ol G 0| Mw | Me Tw Te

B.D | 395 | 031 | 0097 | 0,653 | 0486 I cofE |
DF | 53015 | 032 0,755 | 0194 0,923 | -0,701
B-D | 3925 | 0 56 0259 | o947 | 693 | 4467
4\ p.F | 5075 056 | 402 | 0858 | 4457 |-1385
EJ L 4F 036 | 0624 | oo | 4834 |- 042
0.8 | 445 | 03 | 7 0438 | » | -91
8D | 3,925 | 0.56 | 0 526 | 0,909 | 4001 _4,19¢
,D_‘ﬁﬁ 5075 | 0556 ___1,027 _&3424456__?. 1,386

ET | 47 0,56 | 06z | 0036 | 0,820 |_ 043

"™

- N w
e

i

-~ 8F ~



Moments et cﬁ‘ur[’s narmaux dansles /ba[ecwx

x20us: G ¥ ous: P
Nivlpot] Ma | Ms | N Neum Nivlpot| Ma | Ms [N Neum
8| quus | g5 | 3Iu8] 3248 |8 | qoar | 018 | oupe | o486
5[0 | qust | o | mast| mott] |2 | om0 | qost } 468 L ATE
Fl 1208 | _g3tt| 409 4,691 £ | g194 | ~o10 | 001 | 01
B oy | 16 | 3343 | 649 | B | gnt | oow)| a®! | 14%
A E1RPLUN R gt | 288 | fo] D] gest | o058 | 20 | A HaE |
P | oms | —oun | 6975 | Mt | F | o | -om | 22t | 291
7| qoms| —goit| g1a0 | o# T | -00 | 00| pa11 | o121
B| 418 | 028 | 486t | 138 | 8 | ook | qonv | afet | I8 |
2| o3 | o1 | 433Y ] 30,151 3 DL nesh go55 | 2453 | FeF |
j’ | F | _ g4l | ~o 4t 6,955 | 16,68F | Fl-gm |-9m g6 | 5743
T | -co3t | -003t | g6 | 4356 I | cootp | qe18 | e12 | 9453
(8] o185 | oap | 4bur| BB B | oouk | com| apd | 48T |
go|D| o193 | 919 4339 | 31,496 2.(71) o0t | 855 | 4453 9¥8
- HF_ —of | - K1 6955 fﬁ,jjf_ | F | =24 |-% mt | 4206 7249 |
T\ _o05t | ot | gme | 9522 T | 00 | 008 o132 | 238°
B | 418 | o4t5| 48t [ 21052 ] | B | gowk | g1t [Afef | 452 ]
Jil 2] o1 o 405 | 9339 | 4595 j 0056 | 4453 | 49,37 |
| oun | a3t g5 | B0 | F | gm |-o099 | 4206 | 955
7| cgost | qeeu| gme | 488 T |o0t8 | -oost| o8 | 25t

- 88~



pOr‘hque Fransversal : 7- 7

Momenls et eﬁ&lrtb tranchanly dans Jes ’pOufrtn

* 50us: &
Niy | travee i g Mw Me Tw Te
| B-c¢ Ay | awsd | o0tk g5t | oelb | - qno6 |
Hs| c-0 2425 &1 qe08 | 3629 fodd | -3,737
D-F 5c¥5 21k o b¥3 1, £9% 6,095 —k, TS
| B-C | 1% 14 205 2,551 2881 | -4 59F |
k| ¢-D 9985 1,95 06 2 593 12t | -3085 |
J-F 5075 195 3,89 7, #4% 5,3H kg K25
| a-8 | aF | AFF | el | oy | 4K N -4 %9
3 Bc Ik 2 | a4 o 50 174 | 4499
| ¢-D 2,145 1,95 o 5H 2541 4297 | 304
2-F 5,079 1,95 3 84F A Lal 5351 | -4 5n8
2' A-B8 1,% 1 _¢0d o5 | 4497 | -Adle
Bt 74 137 /sl 55% x4 1f -4 J08 |
o 2405 4,95 2 511 4,544 4497 | —go4s |
[ J-F 5,075 195 34t 1 8ol 5351 | 4545
¥ S0U>S e
Niv| travee | A Gl M Me | Tw Te
| 8-6 14 4k 0,003 oofd | qesb | -41¢6 |
5'.. €D 2425 034 0,086 2543 2 151 ~0541
9-F 5075 034 of g1 | gt | -o
T gk 1,4 g 16 qoof v, 133 z 1o -0l |
| ¢-D 2945 0,5 15K o H5 2,357 o 889 |
o-F 5015 454 7,119 g 5ed 7543 -1,3
| A- B 1,4 9 56 0,026 0,133 o | -o5K] |
j’. | B-¢ 4,4 0,48 o M5 .13 o, 188 _okf
| C-D 2485 2,56 2,153 g, #5 4364 -8 |
2-F ﬁ;oﬁ 2,56 4{495 251t 44517 -7 Jo5
A8 1¥ 5,5 028 o8 | o | 4534
2" | 8-¢ 14 0 1§ o1 o 13 o182 | o4 |
A3 ¢-D 2415 o5+ s 153 W15 | g3 | o8 |
2-F 5915 056 4,405 o511 7537 . 1395

~ 89~




Momenls et ¢ﬂarfs normaux dans les poleaux

x sous: 6 x20us P

Niv|pot] Mn 1 Ms | N N cum Nv|pt|  Ma Mq N Nawm
B| ootk | gotr | 0626 | 0626 ] 8| 003 | ook | o056 | 495
gl Ct ot 1 et | 2429 | 2,42 | O aot | ot | a3} O
| D | 045 o6l | 5, B3k | 3834 | 5 D | a15¢ 0176 A3 | Ak

Fl| 4298 | -9888| 75 | 4 675 Fl -omu | _o36 | o#f | 0¥
8| gote | -gott | o861 | A50F 8| pory | -9009 | etef | 21%5 |
" (¢| pots | goxt | 28 | 53 k e | g0t sot | obkd | 0496
D | gu69 | osed | Buse | ABH ] (0| o | a1 | 2w | 395

F| oa5 | ~ofe | o5 | 924 Fl . g6 | -9289 | 43 201
Al gost | qons | A% | A% ] A ot | oot | oot} ghet
j', | B | - gelf ~ootd | F988 | 43 | ‘ 8| gt ~go0d | ot3 | 9895 |
e | go3! | 903t 2590 | 7892 | F (C | gt o0 058 | 14533 |
(D[ oue3 | w3 | 8T | JuE 9| 19 | ot | 2utt | 6P

Fl -0% | ~99 w5 | 1389 £l g5 | 0257 | 4305 | 337
A o045 | oous | 4293 2553 | AL gtk ootk | onf | 4885 |
0 B| -9 | —go19 | 2986 | _ 3 | | B| 000 ~0,009 ofe | 161 |
2, €| 003! | goi 2ol | 0,493 | 2 | C| oot g0 057 r 234 |
D| g3 | gbid | €39 3504k D 4m 019 | LMt | 8P

Fl .00 | ~a9 | 4sw5| 1838 f| 0289 |-0259 | 4305 | 4 62F
Al oows | oous | 418 3 Bub | A | otk gots | onot | 4843 |
8| qoft | oot | 2366 | 10k 18] et | _geet | ath | L3
1‘ f, 9 931 gja}} _Ql(,gf 74_3, o;&_ 1’ _C ¢, oM gmff .;‘_5# | 7,1’;,575__
D| onid | gest | 53| M3k D| o149 o181 | Ay | 1S

El ~o9 | -oa5 | wsws| 2895 Fl -c259| -ot51 | 4395 5,941

~q0 ~



Parhguc Lransversal: 8.8

MOmtnfﬁ eé eﬁ‘br‘f’b franchants dans fe:: POUfreﬁ

*505:6

Niv | travee | £ q Mw | Me Tw Te

—

| c-D | 2at5 | a% | o188 | 2,295 | 4083 | -292

5 D-F | 585 | 27K | 3498 | 1636 | A 665 | -413

1', [ | B 5 | =0T T I (O A [ ] I ] (7‘{ ”F"]_I T |
] I Al ‘ 1 1’ i ‘ i I L ’ Ll i J } i 1 ‘\I fi J

Niv | travee | 2 q Mw | Me T =

| &~ 2425 oA 01 441 | bl | -04%

. =8 ’ ;
5’ D-F 5,075 7,16 4,341 009t @455 -g351
T I T T T
Loppdd A i ] el ¥ | ) / [ | iJLJ [ {1

c-D 2295 | o8 0018 | i1 | o5t | -qubs
A"'_ . _5,"75 ol | g558 | M5l | oW | -g45

| —

3] e | 5035 | 28 | 603 | 438 | oM |-oui |
2l gp | 5| a1 | ssun | o9 | o048 |- 065
ST T T T

| T l | | .’ / | | o= gyl g

~ 99~



Momenls et effcrfﬁ normaux_cans les Holeaux

% 20us -G
NIY ‘PDL Mhn Ms N Neum
c g 086 v oS 0,543 7,543
10D on | gse | Guss | 6wt |
Fl -0 8u - o34} 3,095 3, 045
(od pfa% 0,0 44 &;_‘?43 _-’f,Ljé_
WD | ot 0, _ 388 e
F o B4 - 948 i, 112 7 Jof
£ 7,094 909 1,023 4551 |
319 0 o6 783 | 24400 |
L _psis | o8 13 1 01
(C | oot# o, 044 A40l1 3582
Zlo| o oh 1#s | 29692 |
F 0,88 ~-961€ 4,13 15, 4b¥
| C AL 2,095 A0l3 ook |
Fla ob 4,585 7 #63 3t |
hF ,},m o BIH 413 19 59%
¥ qous P
NIV Pﬂt M M N Neam
B 908 0,062 0,062 |
5% _VTJ 708 9,088 o#l | et
F ~0,09¥ o414 2,35 435t
(& | g5 5,015 s 151 odf1 |
bl|  got? 0,09 1 43¢ 4,986
F 0,133 0,129 7,65 Ao00f
& | g5 0,015 o, k1 9381 |
¥ 2| s0es 5,095 4,449 345 |
F 9, 194 - 0,129 g 453 4,46
0 7 S L o 41 0,543
BB gef 0,998 1949 | hny |
Fl _o12 _ oA 0,453 231
e | oo 5015 7,141 o p5
I D 0,095 5,9 81 5,48
F ~0,144 < 0,425 453 2 4k




superposition des sollicttahons

les comb/naisons du fvrca 4i15migues el ges c/rf)rgc verlicales Spnt donnees - deagous.
log ePements Blruclucaux dvivent Sbre dimendionnes tvur Ces Combinmisond ar Mar;)zd
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X ’bﬂu!ru et
G+p+ 51
086+ 5T
¥ 20}(/&#} 5
=
986+ 51
o
Gr P+1451
[)E s & - Jolli e ta tion due 4 jﬂ c/)org( ?érmamm/p
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On veut caleualer le moment en travee Sous (G+1£P), on Calul /e moment 1 sostatrgque s
-'u, = (/6?4",19)!%
~ e moment en travee sera : A= M, (G+ 12p) - _&@M‘_@

Z
~ e m0m(nt’ en RZﬁw' d@ra : Mq = %(é) + M(ﬂfp)
~ Je moment en travee dJous 5T - My = Ade . AAMw
2

Donc pour leg poutres on a:
. Momenls en travee ‘A"
~ dous (6+12P) —b M- A (6112P) - [lwl&) + Ade(s)

- Z -
_ ok (Grp#52) —> M Mi(6rp)—  Mu)r M) + £ (31)
o 54 -
- dous (086r5T) —» Mp= A4[388) - MufesD ¢+ M(IE) | My(5T)
&

+ Moments aux a?}na! ; ‘Mn' y

~ Louy L/ (rt 1;.?;’) —a A - Adal6) + 78 e (P)
+ 5
- foud (’éfws‘;?-‘ —>» M= 0 (8) + AMa(P) * f(//a(_‘ﬁi')

= /i) 2
= Jous [080+ ST___.\ —3> A= MilcgS) £ M(SI)

p f_ﬁ(arfd tranchanls . T

- dwt (6+18P) — T= TB)+ 11¥T(PD

= <
- bous (Grp+35T) —> T= T@+ TP+ T(53)

o, a5
— fous (eﬁérﬁl) —» T= g8T(6) + T(°1)

NER / ’fafz;fvdlf'on du moment en travee Gous (5%) eat qomee bar:
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2

led momenly dont en vValerd abusbyed (dans les tndleann) 7[::4'/ 2¢e Yr"

?euf’ ay'r dand un dend ou dans autre.
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portigue: B-8

Moments en traveés

L 4

.3“? {s‘b’w ? M._Eg_._, G+42P G+ P 08 G
< I | sovs G| 9 M, | Mt g Mo | ME q M. | Mt
1.2 |2,9| 0333 | 0,714 | 0.751|0,418| 0,70F | 0,#43| 0,41 | 0,54 | 0,568| 0,302
2.3, | 046| ~ v 0294 v 0,283 v | 0,20
5¢(3-4| - |o42F| » .| 4 034 ,» | . |ag3e| . |, |0226
4-5| » [042F] » v | 0,384 + |0316] + | o |02%
5.6| | 046 » « |02Y « | » |0403 . + (020
6-1| + | 0,333| ~ « |0,418) 4 ’ 041 » » | 0,302
1-2 |99 | 0,563 | 1,468 | 4,228 0,665| AASF 4,216 0653| 0,88 0,945 0475
23| oz v | v {osoe| v | v loass] + |+ [0sar
e|3-4] . |06 « |+ Joo| o | 4 o5t « | 4 [o0367
4 _4_-5- . |0,#) Y J_l/_l_oiﬁ_ _/j_' % ‘05-0_1 u ;*'—0"3*5'5—
5-6| , |0 78F| 4,465 4,54 0,753| 4,431 4,504 0,47 | 4,008 4,06 | 0430
6-7| « | 0,579 4468 4,228 0,68 4,457 4,446 0,631 0,68 0,95 0452
1-2 (2,9 | 0579 | 1468 | 1,228 0,649 445? 424‘;063% 0,8810,955 0,462
3'— 2.3| v |0785|4,465 454]0,}55 1431 4,504 0719 4,008 | 4,06 | 0432
o|3-4| « |0.714] 1488 4223%514 445%4) 216 0,502| 0,80 0,95 0,354
2 4.5 + |0#14 41654“ 228 | om 4157 me 10,902 | 0,88 0,927 0,354
A%15-6| « | 0.906| 1,465 4,54 0,734 4,431 4,504 0,698]4,008 4,06 0,445
6-F| » | 0.645] 1,465 454 0895 1,008 4,06 | 0,544

95



Moments dans Les poufres

Porh’qle: .D.D

d ¢ 6+42P P4+ ST EYP S8 - 086G + SI 0,8G +S1
S T T [ e [ Muw [Me [Me [ Mu [Me [Me | My | Me'l Me] My Me) T
; 7.2 | 0212+ 0,422 |-0,514 | 3,253 | 0,995 |-2.7195 -3,669 [-0417 | 4185 | 3.34 0,86 |-2,658|-3.6/1 |-0311 4,912
2310465 | 0,329 |-0,45 | 4,814 | 0,316 |-2.732 |- 2,366 | 0,316 | 1,848 | 4,344 | 0,209 |-2.611 |-2,636 0,209 | 4,968
5¢ ;:;} 0,45 | 0,345 |-045 | 1,648 0,332 _2,#321.2,332| 0,332 | 4,848 | 4,968 | 0,212 |-1,612 |.2, 612| 0,312 | 4,968
6.7 |-045 | 0329 |-0485| 4848 | 0,316 |-2.766 | -2.932 | 0.316 LG44 | 4,968 | 0,209 [-2,636|-2,612 | 0,209 | 4,944
2.8 |- 0,514 | 0,421 |- 0212 | 1,785 |-0,477 | 3669 (2795 | 0,995 | 3,253 | 4,922 |-0.312 |-3 612 |.2.658 | 0,66 3,31 ]
1.2 |-0,29 | 0.461|-0463| 6629 | 4,319 1-4595|-2491 |-0445| 4,631 | 672 | 414 -5443] -71 | -0624| 4,843
2.3(.0463| 0,39 |-0.463| 4,697 | 0,366 |-5595)|-5595 | 0366 4,697 | 4,843 | 0,201 |-5449] - 5,449 0,201 | 4,843
o| 3-4|-0463| 0,284 0799 4,697 | 026 | -591|-5595| 0% |4.382|4,843 | 046 -5618| - 5,449| 0116 | 4.674
ATa-5 4361 | 4.6H |-4361 | 3,854 | 4722 | _6,438|-6,438| 4122 | 3,854 4,39 | 7% |-5,903]-5301 0,19 | 4,39
5.6 |-0799 | 0,284 |-0,463 4,382 | 0,26 5595|-691 | 026 |4.69F | 4,674 | o6 |.5,449|-561F 0116 14,547
o7 (-0467 | 0,39 |-0463 | 4,697 | 0,366 |-5595|-5595 | 0366 | 4.63% | 4,843 | 0,201 _5,449|-5,449| 0,201 | 4,643
7.8 |-0,463 | 0,461 |-029 |4, 697 | -0445|- %131 _5595 | 4319 | 6629] 4,843| -0 684 -1 _5449| 1.14 6,72
12 |- 029 | 0458 |- 0,463 |10.244 | 4,966 | -#917 |-10,818| - 4098 7,01 | 10,337 | 4787 | -13771|-10.7¢5 | - 1,27F | 9465
2.3 |- 0463 | 039 |-0463| %019 | 0,366 | -7.917 ~7,917 | 0366 | %049 | %465 | o0t | -7 ¥ S ANY AR
o|3-4|-0463 | 0287|079 | %019 | 0.263 | 8204 7947 | 0,263 | 6,712 | 7465 | ong | -797é 1M | 018 7,00
3 14-5|-437 | 1,824(-437 | 6,464 | 4 HF 1-5,768| -8,768| 4,117 | 6468 | 6708 | 0775 |- 53L0]- - 8.128| o.7% | 6,708
5.6 |-079 | 0,287 |-0.463| 6,12 | 0,863 | -%917 | -§214 0,263 | #o19 | Too | o8 |-271 |-1936 | o118 7165
o7 |-0463| 0,39 |-0463| %019 | 0366 | -7,947 | -F94%| 0366 | 7,019 | /63 oot | -npva|-2771| odod | 7465
7.8 |-0463 | 0,458 |-029| 1,019 |-1,095 |- 10,81 _3 947 | 4,966 | 10844| 7465 |-1E77 (-10.75] -2.771| 4,#8F | 18,33
2 [-0,296| 0,4.58|-0,463 12304 | 1.961 | - 9,986 |-12,873| - 1.093| 9,058 12,397 | 4, 782 - 9,84|-12,785| - 4,27L| 9, £34 ]
2.3 |_0463 | 0,39 |-0463] 3.088| 0366 | -9.98¢| 9,986 | 036 | 9,066 | 9434 | 0.201 1 -9.54 - 9,84 | o0201] 9,254
o[3-4|-0463| 0,287| -0.%9 9,008 | 0,263 | -1029] -9,98¢ | 0,263 8,781 | 9834 | 0,/8 | -40,005] - 9,84 | o0,418| 9,069 ]
0145 | 437 | 4824|437 | 8.23% | 44t |-1085] -408%| 4.3/F| 8,L37| 8,771 0,475| - 1029H- 10291 0375} 8,171 ]
5.6 |- 079 | 0.287|-0463| BFF] | 063 | -9.98|-10293| 0,263 | 9,068 9,069 | o, 18-9,84|-10 - 10,005 0,418 3,234
6-7 |-0463| 0,39 |-0463| 9088 | 0366 | -9,98¢ 29,986 | o066 | 9,088 9,234 | 0,701 9,94 | - 9,84 o201| 9,234
7.8 20,463 0,458 |- 0,2496| 9,088 |-4 459 |- 13,3818 - 9,986| 4,961] 14,3°4] 9,234 [ 4,272|_12.75| - 9,84 | 4787 | 12,397
1.2 10296 | 0,458 | - 0,463 |13,366 | 2,317 | -#0,3%6 |- 13,94 | -1,459 | 9.418 | 13,459 | 2,448 | 4047 |-1,84%| - 4,638 | 9,564
2.3 |-0,463| 0,39 |-0463| 9,418 | 0,366 | -10.7% | -40316| 0366 | 9,448 | 9,564 | 0,201 |. 4047 | -104% | o201 | 5,564
: 3.4 |-.0463|0,28% | -079 | 9.448 | 0,263 | -10,643| - 10,316 0.463 g, 444 9564 0,118 |-14335 | -1047 | 0,118 | 9,399
A% (45 [-4,37 |4,824|-4.37 | 8.567 4 HF |- A6F| - 11462 | ATHF | 8,501 | 8,567 | 9401 | 0775 |o1oeaz| - #0627 | 0,775 | 9,407 |
5.6 |- 0,79 | 0281 - 044 Sl gy [ 0.5 -1063] 0de3] 9,418 9399 ot | -tolf| 1075 o416} 9564
| ; > o sigln 030l 40, 776| 0,966 | 9,418| 9,564| o201 |-104F |- 4017 | 4407 9,564
Il 7 T“di%' "% 0,366 | 9,418| 950 O 17 1 7,448 13,459

n96~



’

Moments dans _Les povtres f;gr_fﬁqu_f_: B.B "

G+ AlP C.P. o7 G.Pa+si 086G+ 5T 0.8 G+ oI

Mw M¢ Me | Mw Mt Me M w Mt Me Mw Mt Me Mw Me Me

0,522 | 0,291 |-0,45L | 4434 0,28 |-£,099)|-2,468 | 0.£83| 4,203 | ),25F | 0420 |-4,393|-2,045| ©,20 | 4,309

~0,148| 0,418 |-0.556 | 2,562 | 0,939 |-2,802 |-2.856| -049 | 44 | 2,597 | 0831 [-2,011[-2,801[-02¢F] 4,934

-0,452| 0,324 |- 0,458 4,903 | 0,346 -2,099 | -2,099| 0316 | 1,203 | 4,309 | 0425 | -4,993] -4,993] 0,226 | 4,309

-0,452| 0,324 |-0,45| 4,005 | 036 [-2,099 | -2.099] 0,346 | 4,203 | 4,309 | 042 | - 4933 |-4,993| 0.226 | 4,309

0,452 | 0,291 |-0,522| 403 | 0,183 -2,168 | -2.039] 0.285| AA34| 4309 | 0,80 |-5,045| -4,993| 0,80 | 4457

-0,556 | 0,418 -0148| 44 | -0M9[-2,856|-2.202] 0,979 | 2,568 4,434 |-02¢7|-2821]-4,0#1 | 0,831 | 4,597

-

™~

-0354 | 0,665 |-084 | 5613 4135 |-4.693 | -6,315 |-0.429| 3029 | 5757 | 4,557 |-4,494|-6,491 |-0.607 | 3,248

ra

e

-0792 | 0.506 |-0,74 | 3,0H | 0,494 |-4,594 | - 4,645 + 4494 3428 | 3,964 0347 |- 4,419|- 4,458| 0,347 | 3,303

-074 | 0531 |-014 | 3428 | 0519 |-4,594 |-4.594 ;0,519 | 3,428 3,303 | 5,367 |- 4,449] ~ 4,419 0,367 | 3,303

[TNES

0,74 | 053 |- 0,805 3,438 | 0,501 |-4,694|-4,594] 0,501 | 3,068 | 3,303 | 0343 |-4,44%|-4,449] 0,353 | 3,475

o~

oW P

-0.863| 0753 |-09B | 3005 | O,UF |-4,757 |-4,70F| o, 71F | £,965 | 3851| 0430 | - 4,51 |-4,41| 0,430] 3,218

1

-

- 0,90 | 0,649|-0354| 5,974 | -0447 _6,375 |- 4,748 4,719 | 5673 | 3403 |-668 |-6291|-4,519] 4,544 5,157

ro

-0,366 | 0,649 |-0,891 | 8,25 2,028 |- 6,714 |- 8,98 | - 0,754 4,958 8,343 | 4,853 |- 6,487| -8,89) |- 0,929 | 5,185

(¢ ]

]

-0,909 | 0,755 |- 0,865 47,779744_‘_ 0,749 |-6.684 | -6728 | 0,719 | 4,988| 5191 | 043L | - 6441 - 6481|0432 | 5,445

~9F -

_0803 | 0,514 |-0,74 | 5085 | 0,502 |- 6569 | - 6,627 | 0,502 | 5,403 | 5,451 | 0354 |-6394|- 6,44 | 0,354 | 5,41

-074 | 0,514 | -0,8035| 5403 | 6,50% |-6.6247 - 6569 | o502 | :5'04-5 58?3__@{4 - 642 - 0394 | 0,354 | 5,451

S NS~
NOENETYES

-0,865 | 0,734 |-0985| 4,988 0,698 |-6,798 |- 6,684 0,698 | 4.874| 5,285 | 0,445 | - 6,514 |- 6,447 0,415 | 5458

It cifl_S B il R

-1043| 0.895|-0,458| 4,618 -0532| 9,065 |-6,854) 2,85 | 8,4 | 5419 |-0847|-5933|-6.553 | 4,935 | 8 303

-

-0.36 | 0,649 |.0,891 | 10,337 | 5559 -8A434 |-11,461 - 1,885 6378 | 10,824 | 2,384 | -7.907 [-1374 | -4,4¢6 | 6,605

o
W (M

!

\

- 0,909 | 0,755 0,865 6,364 | 0,#19 |-B104 |- 8,148 6,719 6,408| 6611 | 0,432 | -7.861|- 2901 | 0,432 | 4,645

-0,803 | 0,514 |-074 6465[ 0,502 | -7 989 |- 8,047 0502 | 6,323 | 6,61 | 0,354 | -1 814| -1841| 0,354 | 6698

> W
1
o

1

_a,74 | 0,514 |- 0,803 | 6,543 | 6,502 |-8,04F|-7989| 050%| 6,465 | 6,638 0,354 |-1.844| -1814| 0354 | 6,671

-0,865| 0,734 |-0985 | 6,408 | 0,698 -8,219|-8404| 0698 | 6,294| 6,645 | 0,445 | -1934 |-186F | 0,445 | 6,578

- | TN

4,048] 0,895 |-0458| 6,238 |-4,063 |_11545|-8,874| 2,781 | 46,655 | 6,539 |- 1378 |-11,414]-7.973 | 2,266 | 10,764

N

- 03¢ | 0,649 |-089 | #145] 9636 | - 5388 |-11,863 - 1362 | 6632 | 11,232 | 2,461 |- 8461 | - 11,282] - 4,537 ] 6,859

-0,9__{7_9L0,?55 -0,865 | 6,618 | 0719 |-8358|- 8,408 ¢, F19| 6,662 | 6,865 |0,43L |-8,181 |-8,157 | 0,432 | 6,839

1}

) = e P e el 17 Ao < EE e

-0805 | 0.5t |-074 | 679 | o502 |-8243 | _8301| g0z 6,777 | 6925 | 0,354 |-8068 |- 8,095 | 4354 | 6952

\

074 | 0,514 | -0803| 6,F7F | 6,502 |-8,301 |- 8,¢43| 0,50 @;fi | 6,950 | 0,354 |-8095|-8,068] 0354 | 6995

-0,865 | 0,774 |-0,985| 6462 | 0,698 |-8,472 |-8358 | 0695 | 6,548 | 6899 | 9445 |-8188|-8,421 | 0,447 | 6,832

oW (Wiko | Jon |,y

~1 Gy [ [

4,049 | 0,895 |-0458| 6492 | -4,44 |-#954 | - 8,528 2,858 | 14,06 | 6, 795 |-4455 |-11.922|.§,327 | £, 543 | 11194

-8




Moments dans les poutres

»P jue: 3-3

R4 G+12P Gt P +S1 G+ P+ 51 0,8G + 51 068G+ 5]

o -
\( Mw MG Me Mw M‘L Mc /V/w M{- Me Mw M[- Mt MW Mé M!

B-D | o1 | S34F | -5166 | 4340 403 | - #1946 -241¢ Ious |-2904 | 4554 | 424 | -5615 586 4308 | -793

i 0-F | -5951 | wass | -253 | 4138 | 4395 | -390 | -F w2 | 518 099 | -93%s | . Lbel | -3 448 | - 5498 | 3349 1,372

83| 43w | 31 |- 438 | 358u | 4739 | 845 | -5%8) 187 )| off | kelb | 40 230 | 5468 | 4403 | 428

gl 0f | cus | 550 | o] oo | sr8e| suer]| g5 | a97t | et} ofis | 36F | -4 dB L6453 ) 05800 -adB

FI| -3495| -0282|-0ob9 | 4258 o3y | 3 5| 4598 | g2 | 3488 | 43H | —gat | 3,585 5545 | -quBF | 3515

0-8 / / k| 7 A E U /|3 | s VN s / |- ot

3 B-D |- 5,008 | 4488 |- w56 | 58 | Luus | - s2u| g | 2588 | sk | s | q081 | 90| e8| g0t | pub

96| -n1 | 533 |-3818 | 4m4 | ofB | 482 _;ﬂﬁ_,_a_@,;&f, 286y | 3956 | -5 3% | -G 5u8 | 4152 | ¢ 508

Fr|_s98 | 0303 | ~omB | yuus | -1528| - £365] -6 74 o648 | 8,163 wiats | 4o | gk | 4335 | o5k | £

0-8 7 Vil 2 7 - 43 / e Ll v / _o #l4 Vi / A

Pldd L 2000 378 | | 68 | 2430 | -t3001| cigsns| dpos | 4953 | #4r1 | febk |-aasst) ol | 488 | LIS

0F |yt | 59 | 368 | 459 | cuns | g5t | omer | sua | -oast | w63 | 4ol | gzt | -394t | 4808 | 41D

F-I|-3 61| ~0393 -0,445 & Thb | -4 5% | - 1o y15| ~10, b 048 | 193 | 5973 | - 186 | 4036k ~9,833 | o948 | 1944 Y

0-8 o Lo N T / 2L / ~7344| Z - gFH / 7 —2, #6

T’ 8-2 _ﬂ.,_v‘{ﬁ_ 333 4,425_6“576#4__;451;__-43,3:2 M) 7_,544,4 5 1éy Més' 4,05 A0 | ~0,81 | 4,452 | F30¢

~98 ~

28 | cuvsi| 500 | a8 | 3w | owr | ma | agus | 3ot | o | met | ogus | op30 | -t 5Bs) 9503 | 475

F-T| - 9481|0393 | —o1p | 5480 | 1995 | ot | 40,58 | 4,041 o481 | sa88 | -2ent | o u | G50 | 4183 | 96

» Portique - 8-8

e, - — —b -
N G+12P G+ P +5I G+ P+5I 436G+ 51 466G+ 5]
N
% \,‘0 Mw M Me Mw M Me Mw M Mle Mw My Me Mw My Me
¢-1 |-8o08 14 | 2,63 33M 046 | ~b 643 | -3,543 o136 | 1483 | 3398 | -45of | -5,93 -353% | 4089 | L3413

50T 0-F | yam | st | -o%t| qmé | gban | 5400 | som | 347 | 487 _oubl | qe16 |-3udB | oy 335 | ause | 4002

4 ed | ogus | ook | -z, 80k| 18 | -0t | - | - aie | 9489 a5t | X gk | 88 | -Hap)| B 1% | 455 %51

9F| —uat | | q o8 | oo | 33 | -za5 | 853 | sses| ptre | qeed | 4405 | 7,362 1243 | 3355 | 484

3 | &3 | —qldy | gobf | -ABKH | mFHE | ook |~sh690 | -191% | 1,058 | M3H B2 | A uf | 15,86 | 12986 | 4K | 44RO

‘| 2-F| -wu w11 | oot | ast4 | 2958 | doubs| 404t | 5130 | LP% 381 | qws | Aoto | -9,u27 | 359 v 45
e-1

are | qott | Ao | aith | 408 | ouy | B | e | aut] onsns | 4300 | gsutfduvé L G2 L A

“ote | e | o] wus | 255 | pest | mpe| 458 | g2t | 5ur | 4087 |-l - don 3495 | 48#

~n

£
| otw | oobt | gmw | ss ot 4usE | -2 1) 78] 1512 | a5t | asars | qhes | dosp | 159 | 4008 | 147
el e | w2 | ot | wiwy | uod |91 | - wps| pp | a9t | 5055 | 988 | -wgv] 44t | auet

| BTN



Momenls dans /c.;_paufrcb ' gwh’gle_.-- -7

i ;é' G+4,2P G+P+ 51 G+P+ 51 066+ 51 066+ 51 .
S (M [ M [ M | MM | M [ M | M M [ Mw | M | Me | Ma | M | Me
B-C |-0,088 | 0106 (-94665 \ 3,6m | o105 | 3,900 | -39 | -9509 | 1626 | 3449 | 965k -4 | -35eF | ~956 | 189
Relc-o |-0, 7 | 0557|4281 | o803 | <05t | %92 | g | 050 | cquug | 430 | - A8 | ~4633 |-Zoo3 | o4#1 | 8%
D-F| 8813 | 200 - 953 | 3008 | wosd| 08 | -#m4 | 5307 qopr |49 | 2938 | -35F | 5099 351 | 149
B-C|-006 | o045 | ~ottt | 8308 | 1964 | -5,931 | -Gty | 4359 | hses | 8330 | Aks6 | 5688 | -§ kot | - 1454 | 4 B0k
4 e 0785 | 0026 | 348t | ptm | 2595 | M BE| 4852 | ssef | sa4n | oM | A%k | -4sH| 398 | 3 | 45%
D-F-503% | 562 |-5349 | 0950 | wuhb | 7933 Qj,oqu. botd | k35 | otk | 4,953 _5'033 gax | 3577 | 4 286
A-B | ~o0f 0683 | -o68 | 650 | 0,888 | 6,583 | — 4ol | o288 |. 5305 | 6333 | 4599 | 45T | -4et5 | 90 | 541
3"‘ B-C|-0563 | ook9 | ~045 | 45 036 | B8 |- T38| su3 ‘1,,&1 6F | outs| -B148| 738 | 93% ¥ b3k
C-D | -o#55 | ooff |-3392 | K503 -"3(30: b o9t | - 5951 | 384 9605 | WF | _yobk| . w968 5486 | 354 | 19834
V- 58 | 561 |00 | 403 | w1 | 10585 | - mo2d| 4372 | 5940 | 29U | 1664 | -4 708 ~9uF | 3840 | 4826
A-B | -otth | 0619 |~0602 | w220 | 39H | -40F | -tunst| -483 | 6953 | a4 pep| 0 | -7 | -Musn| -3 117
D4 B-c|-05u | 0055 |65 | B | o301 | -3 | 938 | oB | 2081 | g5if | -gu5k | oM | 485 | it | A%
C-D | -ows5 | o0fF |-3392 | 55T | -tk | 19481 | -1.95 | 4934 | 14489 | godk | -#999 ~MLISL| 6,938 | wuss | 1398
Dr|-548 | 561 |- Gust | 57 | 3808 | s mf| . 14 437| 6+ | GM | mHT | 431 ~MSF | w03 | 45 | B9850
A8 | -012n | o418 | -ob08 | mbt | 425 | -G30k | 58 | -3ep | 7S | ey | 398 | -Goff A5 084 | <3348 | #36F
1‘! B- |~o5mr| qoss | -quss | g5un |-que3 | —aoei | -9un | ougs | I3k | $H1 | comb | 0384 | ~9a | ~gxs2| IS
¢-2 |05 | oot |-3398 | 59209 | -505% | -Joase| 13| s a1 | B | o196 | A b | B9 | -4 WEW | 14983
-F |5 | sutr |- | 3068 | 39w |- But| 1297 | 4806 | 5#1 | ke | a2 |45 | -uot| WOt | FHE

~ 99



EFforls tranchants dans les pOUh’ es

Portigue : [)-D

§ G;e' Sndiar G+ P+§f 6+P+§f 0.364-5-& 0,964—?5-3
SIS Tl Tad Tl Tel Twi Tedh die Je | Tl Te
12 | 0944 | 4455 | - 0.8% |_ 293 | 2.724] 06l |-4423 |-2,623|2,411 | 0.971
2.3 | 4,062 |_4,037 |- 0388|245 | 2474 | 0,442 |_6672|_2,433)|2,490 | 0,669
34| 405 | 4,05 |_ g40|-2,462] 2,46L| 040 | 0,681|_2,191 2,461 | 0691
57 (45| 105 |- 405 |_ 040|246 2,462 040 |-0,681_2481] 2,181 0,6¢1
56| 4,05 |_405 |_ 040 2,462 2,462| o040 |_0681_2481| 2,181 | 0,681
6.7 | 1,037 | -4,062|_ 0412 |_2,474| 245 | 0,40 |-0989| 2490 | 2,473 | 0672
78| 1455|094 _o2|_2724|2,932| 08F|- 091 -2471|24623 | 4423
1-2 | 4,018 | _14,139|-2,781|-4,873| 4,755 | 2,663 |- 3.401| —4,514| 4,435 | 3,012
2-3 | 4,078 | _ 4,08 _ 2,47 |-4,962| 4,262| 2,47 |-5,509|-3923| 3,923 | 8,509
341 096 | 4497 | 2,264 |-4,373 | 4,454 | 2,059|_2,569 -3, 962| 3,863 | 4,45
4%(4-5 3953 | _3953| o527|-69%9| 6,959 [-0527 |_ 4062|537 | 53 | 4062
5.6 (4497 | _0% |_2,059 -4, | 4,373 2281 |_2,45|_3,863| 3981 9,56
67 (1,076 | _4018|_ 2,47 -4,262| 4,062] 247 | 8,509 _3923| 3993 2,509
7.8 |4 439 | _4010|_2663|_4,755| 4,873 2781 |_3,082 _4,4%3| 4,514 | 3404
1.2 (4,02 |_4437 |-4,636|_ 6723 6,614 4522 -4'95?i—6'5:” 6,493 | 4,849 |
23 [ ATR S0l S o 1 5744|3622 |_ 3961 |- 5315 | 5315 3961 |
A3-4 (696 |4 t0e| 3,73 | 5800|5606 | 3504 | oty |_ 543|536 | 3,905
3'i£ 3,953 '3955-."0925i-84“k84444$ 0,925 _ 2514 — 6522|6822 | 2,514
(5.6 | 4494 |-095|-354 |-5606| 5,622 | 373 | 3903 |_4,311|5433 4o19
|6-7 | 4,078 |_4,088|-3,622 |-5714 | 5,744 | 3,622 |39 |_ 5315| 5375 |3 9¢4
76 (4437 |_ 402 |- 4522 _6.614| 6728 4,636 |_ 483 _ 6493| 631 | 4,957
1-2] 4,02 |_ 4437 ,592@_8,043 7904 | 5,012 |_ 6,247 _ #4641 | #5683 6469
2-3| 4,078 | _1,078|- 4,915 -Foo? | mﬁzmﬁ _5.94|_ G648 6,668 5,254
|34 1 096 | -4,494|-5023 M5 | 6,899't 4,80F |- 5308 | 6726| 661 | 549
2%(4-513,953 | -3953|-2,218 - 9708 | 9,704 | 2,248 |_3.80% |- BMS| M5 3, 80F
5-6| 4194 -0963|- 4,80f 6899 ?,4{5 5,003 | 64% |- 661 | 6,76 35,31¢
67| 4,078 | 4,078|- 4975 - F.007 | 700F 4,945 5,054 _ 6,668 6,668 | 5454
7-8 | 4437 |_1.02 |_ 5818 -T,904| 80@5925 — 6169 _7583| %661 ¢ 247
1.2 4,02 | _ 4437 |_ 6741 |- 8,453| 8379 | 6,47 | -668L _ 8,09| 8,018 ¢604
23| 4,078 | 4,008|— 5421 |- %213 | %,243| 5424, | _ 5,46 |- 6,874| €014 5,46 |
3-4 0,95] -4194 -5229-?32{ ?405 5’04]} _5'3'{5 _ 69_55 6,;’{6} 5 402
1%14-513,957 |- 5953 |-2,4m|_ 991 | 99/ |2, 424 | —a,03|_ 8,311| 8,34 | 4,013
5-6| 4,494 —0;9}53 ~5,017 | _?7495 ?324 5,299 | — 5402 - 6,816 6,93215/5_(3
6-7 | 4078 |A0t8| - 5121 |_F213| 7.243 | 54U | _ 5,46 _ 6,814]6.874 | 546
7.8 | 4477 |_ 4,02 |—6247|_8339| 8,453| 6,361 | —6,604|_ 8,018 | 8,096 | 6,682
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Efforts tranchants dans les poutres
Portigve: B.B

§ _‘\q," G+4.2P G+ P. 51 G+P+3-f 0,85+5-f 086+ %51

2R Twl Tel Tl Tl Tel Tel Twl Ta| Tw| Ta
1-2 | 0,892 |-1435 |-0,477|-2,52% 2.949| 0499 |- 068%|-2.251 | 2.039] 0,435
2_3 4,059 |-AoM | 0o01?|-2,034| 2081 | 0,03 | 0432 | 4736 | 1832 | 0,268 |

R340 4000 A0 0,007 |- 2,057 | 2,057 | 0,007 |- 0250 |_ 4944 | 484 | 0,250
14-5 | 4,035 |- 4,035 |- 0,007 |- 2,05%| 3,05¢ | opoF |- 0,850 4,844 | 4,81 | 0250

\

4,010 | _4,059|- 0,03 |-2,08( | 5,034 |-0,017 |_ 0,968~ 4832 | 479 | 0,232

AATS |- 0,898| - 0,199-2,249 | 4,527 | 0,477 |- 0,475 |- 9039 | 2,251 | 0,687

4,526 | 4,862 |-4,518 4833 | 4,60 | 4,245 |- 4,939 |- 4,491 4,239 | 4,687

AL |- Ab16| -0 78 4,073 | 4,408 | 0,753 | 4423 |- 3,675 | 3,403 | AA451
4,695 |-4,695| 0,735 -4,094| 4,08 | 0,735 | 4437 |- 3,689| 3,689 |4.137
1,612 _ A H6| 0,756 |- 4441 | 4.0F | 0,745 | A4t |- 3699 | 3,679 | 4497

O PN |
1
O (| N~y

|

e

2,406 |- 2443 |_ 0,35 - 4,508 44% | 0,32 | 0,945 |- 3,888| 3,861 0,938

6.7 4,885 _ 4,505|_ 4,206 - 4,581 4,952 4,597 | 4,676 |_ 4,23 | 4,50 [4945
1-2 | 4,513 |_ 4,802 3017 _lf-_ézﬁ_u&‘”? 9,664 | -3,371|-5,923 4.5 | 3 |
2.3 | 244 |24 |-4,558 - 5708 | 5,738 1,588 |- 2.475|-5098 | 5491 9,198
3134 [ A6 [4672| - 4,95 5,305 | 5346 4991 |.2,362| 4.9 | 4,934 4,382
4-5 | 4,6%2 A6 |- 4991 -5346 | 5305 | 4,95 |-2352] 4934 | 4,914 | 2,362
5-6| 2,082 _2,461| -1,613)-5763 | 5,683 | 4,933 |_9,81 | -5133 | 5,086 2,463
6.7 | 2,396 |_1,923|-2245-6395 | 6,789 | 2,639 | 2,917 | 5,84 | 6,417 | 3194 |
A-2 [ 4,513 4871 |-4,23 - 7563 .43 | 3863 |- 4,59 |- 1142 6,862 433 |
2.3 | 244 |- 2.4 |-2445-5595 | 6,625 | 4475 |- 3060 |- 5,985 | 6,008 | 3,085
9¢13-4 4'_7_46}_!!6?3__:?:@5?1—76:452"éd”ﬂ 4,818 |-3249|- 5,01 | 5,624 |3 265
4-5 4.__5124_-_4,5‘46 -4818 - 6,433 | 6,492 &, 83¢ |- 3,249 |- 5,8 | 5,801 | 3,249 |
5.6 12,008 | 3,461 _ 250 |-665 | 657 | 242 |-3,09 |- 6020 | 597 | 3050 |
6-7 | 2,326 |_ 4913 |-3464 -7614| 8,008 3,858 |- 4,136 |- 7059 | 336 | 4,413
A-2 | A 513 |_4,878|-4.443| -1796| 7,443| 49 |-4391|-7349 | %089 4,53}
2.3 | 244 |- 2H |-£4604|-6754| 6,184| 2,634 |-3,2¢1 |-6444 | 6461 |3 944 |
19 3-4| 416 |_4672|_2,99¢ |- 6,351)| 6392 3,037 |-3,408|_5960| 5,98 | 3,448
4-5[4612 —417_4_6__22,0_3_? -6392| 6,351| 2,996 |-3,428|- 5,98 | 5,960| 3,408
5.6 (2,082\-2463|-5659| - 6803 6,729 | 2,579 |-3256|-6479 | 6,132 3,909 |
€-72,326 |- 4913 -3671 |- 7821| 8,215 | 4,065 |-4.343|-7266 | 7 503]4,620
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EfForls lranchanls dans les pou[‘rcs

Portigue: 8-3

G-"Pd-g}

G+P. 51

086G, 51

Q86’+3._1

Te

Tw | Te

Tw | Te

Tw | Te

Tw| Te

-2,898

- 2,348 |- 5,792

3,558 | 044

~-2,519 |- 4,989

3,38% | 0,91¢

-3,5233

-3,539|_ 4,318

5,211 |-2,586

2,294 |-3,341

4,026 | — 4,61

-3 509

_ 5,673|-40,239

1973 | 3,407

- 6,029 |-9183

1,611 (4,463

-4,892

-3,699|_67%5

1,605 (-2,809

A45L |- 5243

5,858 |-4,337

c.D

[ 3} 4?3

~ 9,01# _13,583

14,38%| 6,841

-9384 |-12,57%

A4,02 '11.866_

D.F

- 4,914

~2,35 | -F639

8,48%|-1,921

1,034 | - 6,16

6,146 |- 0,448

€D

D-F

-4,914

3473

—1,462) _16,028

13,832 4 266

- 14,819 -14.993

_2,0%8|_9,37

g 224|449

0,297 | - 6,897

13,465 | 10,3 |
1483 0289

(@)

-3, 4713

i

_12,488| 16754

14.,558| 9,992

_ 19555 45,709] 4

44,494 | 1,037

f5E

-4, 944

_4,785_8,629

9,477 |-0,931

0,044 _ 745

7736 | 0,542

Porbique: 3.3

G+ 12P

G+ P4+ 51

G+ P+ 51

0,8Gs+ 51

0,8G+ 51

Tw Te

Tw | Te

Te

Tw Te

Tw Te.

| 3891|6015

2,75 | - 6,905

= 4,931

4, 614 | - 5,105

3,582 |-3,43% |

1,218 |- 5,533

6,339 | - 6,147

-4,439

4182 |_ 4,508

5,69 |-3,00

FI

4.6 |-5,93
6 855| é 472
3 442 Tﬂ 0335

4,918 |
| 5469 |-727

-7933 |

3,42

0,338 |- 5784

4, 850-42?2

- 512

2,995 |- 4,923

5445 . i -2,113 |

_0743|- 4,050

3428

- 2,008 - 3,891

54H 3587

0.8

BD |
D.F

Fd

| 6,82%]

/ -2293
4,5931_— 5;695
-6 476

343 |- 0324

/ _
4,016
4, 905
_ 4,218

-743
-7488

' ~2,153
.‘_ -
-8,83| 7,

- 2,453
= 2. 0F

A
-0, 664

= 6: }_gg__

_4568
6 892

| 2,433 | - 5,481

-4462 |
| 6,094

/ - 1462
-0,028

5695 |-2.249 |

_ 5476|7323

8904 #05F |

(0-B|
[ B-D |

DF
E

/ —
4 5?7’
6, 827"
jj{ﬁ'

_6,476
~0,324

2293
5,695 |

/  |-2.453

-2,153

0,188 |- 9663

s |-4462

/ - 14,461 |

- 1,249

4,505
-9,992

-823

_9252

_-4463
8,636

-1492 -7 614

6,922 | o, 80 |

‘2 433
_724

1-5,881] ¢
_ 9,08}

6,0 095 1,819
A0, 668 8,824

| 0-B
B.D |

/ = 293

DLE

2l

4, 595 _5695

/7
. o,_ié’?

6, 8Lt - 6,416

4,35¢ |- 3 378 |

2453 |
-10,638| 89

= 2,453 |
|- 084

4462
- 7983

-4,02

- 6029

}»{3 -0,34

9706

- 6,446

9,11

- 9544

/ -1 462
7 29? 4475 |
6,443 |- 4,671
41422 q975




iﬂﬂfé tranchants dans les £0uh‘eb

Por b‘gue ~F-F
| ¢| Geaar [Gepssi | Grp+3T 086+51 | 086t31
‘W IThlzlwlelmls | ®]®|TWw]|®
B-C | o696 11605\ g306 |90t | wots | 458 |-5,89|-45%| 38 | 2265
Aol e-0 | 4,404 ~4uil| -o88k| -4358| 3238 | -2 248 -1 24 |-5047| 76% ~0,933
0-F | 2289| -5019| 620 | -4am| %808 | 4488 4,081 |-k eoF| 5671 | 30Tt
B-C | 4009 | 49 | 708 | -98%| 8996 6125 | ¥ 33 |-9186) 675 | 67
bl en | agor | ume| cams |-6698| 4315 | oM |-315|-116| 578 7941
0-f | 23| -6e85| s0a| 263 | B11| 4os| 2una| S0t 6108 | 1,815
A-B | AH8 | -Snos | ~mbit| -8573| Fous| 3995 | -5, | -1 678 181 | 408
3 B-C | duet | qsur| -%37 | -m36 | qoms| Fau8|-7811|-9793| 947 175
D | 480 | g -su3 | o5 | B8 3763 | -4oss | -958 | G W,652
D-F | #45| 6m| 033 | ~g305| g5u3| 3095 | 4626 | 6091 6936 | -0 %1
A-B | AH5 | 2357 | -S04 | 13,085 | 18,646 | G680 | ~G ot | -18308| 1,99| 958
95| B-e| 4388 | 456 | -ATH|A0ust| 12,981) A4M | 943 | MA| 1865|1565
D | |yt | g | -mHt| s | w865 | EAST |- 10| 9815) 404
€| 115 | 4m | 3563|915 | 1008 |-255] o506 | 60| Féek|.o3M
A-B| 415 | 1357 | 9,65 12| 13081 | 978 | -M03%| 1073| 18,408) 9,977
15| -c| 4388 | -156 | -q866 | -186| 15,5F| 9F | -10988 -1 %] 43,15%| o1t
-0 | ABE| 41| -1609 | 1| ma2 | 534L | -8 Bu| 5| 49302 4,631
- | 2195 | ~gqn| 33u6| -9302| mus|-2308| 0wt | 78| 78B| g0t
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.Momenf?: dans [es ggfeaux

Portique : D-1
— - — —
o3| G+12P [ 086+5I | 986+51 | GtP+4251| G+ Pr 4L5]
<2 Mawp Miaup | Minf | Maup | Minf | Mawp | Minf | Maup | Minf
L] o212 | o5t | 3410 | -2038 | 331 | 4858 | wsr | -2up1 | -3ouc | 245
2| 4031 tbof | -3MS | -hss8 | 335 | sk | 398 | 544l | 5978
3] o § 58 Z 458 0 5,45 " -5, 49 v
Selel o o085 ] 0 |- 39 " 318 RNy 0 IRT
5 0 | -0065 " i " W I u i u
[ @] B " M " N Y " 3,972
F| go3t bod i 4158 I 550 ) -5, Hb "
Bl 0218 | ont | 361 | -Lo38 | -3 | 188 | w361 [-2up | -3y | 25
.r_i 054 | 0,44} _5-;_0_6_3 |-k 159 | -, 861 | 3,965 41e3 | | =5,01f -5 805 4 ¥31
[ 2] o ' 618 | 619 | -eo98 | 41T | 83 | -7 ma8 | -8,3% 7,448
3 o e t o " I F i »
Kelw]| 0298 |-0008 | 18 | ooy | -6828 | pdun | gusk [zt | got¥ | 7155
!5__2;_2"]_3_ A0, A W " [ U i i Vi
| 6 A v | e | 09 | 4 E3H | -4udb | -83tk #1418
E 0 S i i 4 i b u "
& g5u 5083 | w159 | -n et | 38 | pte3 | -sert | -5805 | 43
1] o4t | 4566 | -Shm | g3 | sudt | Fhé | 4% | %48 644
| £ v b5 | -GBS | -8 | BIHS | Ao hgn | 19494 | ~Ho, 49k | 0 Hdg
_; 1 C‘ [/ I b Y, ] ] V] 1
Plb| oo |- 889 | g9 | -85 | 4599 | ao i | ot | - qpast | 1184
[ 5] o2 |0 | o« | o | u | 4 ]| ’ Z Z
6] » 045 | -GouS | -S| BHHS | 404tk | - fo,49¢| a0 4w | 1949
Ff _0 - ff_ | i W | 7 U 4 7
8 | o1yt bsbb | 5em | -6 | Guet Fh06 | ¢y | -742 b
A | gyt |0t | Fom | Feme | 498 | 498 | g5 |-Bex | 8349 | g9
2 0 | 0 | 49329 | 10389 | 103209 | 40380 | 24305 |-44,395 | 24395 | 29 37
y =0 R S N N T e T ' _18, 395 ,,
DPlw | oo |00 | aours | muss | 1183 ao1 | 168 |- 18008 |- 8| 1205
51 ¢1n e R [l I e e " i 1
6| 0 4G9 | 10334 | -0, 389 | 70 39| 445 |.28,395 [-24, 345 | 14 345
lﬁ e 1 U ih:* 1 U b I 1 7 4
| st ot | ¥k | #te | 448 | 6as | gus [ giss |- g3 | gwa
Al dant | ot | B | M3 | 4utq | msss| Bodk w3 | -1 F48 | 13885
L&} 0" | T WS | | -qons | a5a91 | 41986 | A5 B9 | 11,286 | 15589
j; 3 -0 . {e e e " dl J—ﬁ—-}—«—'—”— | i /7 ¢
K| ot |03 | gust | L] -9,250 | a4s5 | 559 | as eS| o3t | 4538
Sl w0 M | w | & | o | w | w | 4 “ %
6| 0 908 | g, 4 | -GS | 42444 | 41384 | 45,580 | -1 28 | a5 589
' t i - v 1 = -1 | u I’} W ¥ "
8| vawt [~omd | 6B | 1,78 | ~butd | M| Gon | ttin| 2708 | 1387

~ 104 ~




QZZOmenG dans les poleaux

Eprl’;'zwt -8-8

|zl Grazp | 086451 | 086451 | G+P+4251| G+P+125]

gl B

2 < Md«p Miat Mawp Minf Miwp Mﬂ[ Miuup | Misf Mup | Min
1| omb | o7 | 28 | -2009 | -459F | 1,752 | 3398 |- 2485 3,04 | 2095
9| gom | -gope| 3328 |27 | 3286 | 248F | 39% 39 | -3928 | 32943
3 0 | 0 | 3%k |-dhu | 330k | 24 3961 | -3a45 | -3 961 | 3245

52 _k- S 0 DT i v J v It U o
5| o | -qof8| v |26 | | 24! v | -3 u_ | 3319
o | oo | —qotB| 3308 | -2 | 3EH | Lurr | 29% |- 301 _3918 | »449
F | oms | onf | 281 | -2008| -259F | 7757 | 3398 | -2ws | -3f08 | 20%
1| o188 | 0183 | 283 | -3088 | -3999 | 3392 | 555 | dmit | -k#B3| 405D
2 g 095 _.‘p,a{f _5Lo$17 .ﬁ_ﬂig -k 998 | S0tk | 4045 ~4 035 | -5 995 | o5
3| 0 | -goit | 50t | -som | -5ort| 5o | sl | 4oud ] 4ot | 59t

holwl o | o | u |-Sett | -S| SetF | o -40] v | 402
5 | gyt | g0y | 5o | 5031 | Hoed | Keed | 4o | -ouf | -5991 . 5991
6 | go19 | _qosb| 5ot8 | o503 | 500 | 4998 | 603t | -bout 6003 | 5993
Fl| 0188 | 0299 wi83 | -3488 | -34999 | 3372 5,455 l b | -4 183 | HoTL
Al o183 | <0183 | AL | 5886 | —i1S  y4s | cMBY | 48] -5,945 | 5,94
2| oott | -gort | 45t | sest| -ubst| st | Beo | -foo | -FH | 79
3 | 0031 | 0031 | okt | ~6668| bk | bk | Bote | -fotw | %95 7 KE

gl h | o | 0, | o | ubsk| iy Gese | e85 | £985 | 085 790
S| g0t | 4031 | 4hbp | - M8 | -gbu | bsw | Eom | -Boty | -Fast 7%
¢ [ G038 |opth | ob3 | 668 | o5 4435 | Bor | forl | 1158 745
¥| 2219 | _0289| 590 | -59up | ~443 K3 63| 433 | -588L 5582
4 | gg83 | a3 | oiug | 6ot | spp3 | 588 | #3m |93 | 7031 | F03
2| g1t |-gotf | A0 -9, 901 | 2855 | %855 9w | 94l | - qms | qwS
3| gox | -qot | %812 |01 | -Ffwe  FBww ) IHT g urd | - dwel | guet

Jol sl o | o | 7#s8|-438 | -%4F FHEP ) Gk | -Gu ) -9 943
51 g0 | -go3t J&&jﬂ,,{;ﬁ&.ﬁft_ Fou | 18me| gud | _gurd | —anet | 4t
AR AR ARTAET AR AR REr AR AR R
1] 9289 | -0l | 6148 -6 %9 583 583 | fwp pust | o880 | 6189
(1| o185 | o199 | 5034 | -gowu | -5358 | #3H | bt | T | -cume | 436

{ L a] sott | —qoss | %05 | 83| ‘2159 | swmu| Buol | -m 35| -§5F9 | 1k
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~ 405~




Moments dans les _poLLea:Jx=

pot-tique : 8.8

G+42P

0,86+ 5T

Dr 86+ 3}-

G, P.4231

G+ P+ 4,251

Msup MinF

M sup I M inf

Msup| Minf

Msup Minf

Msup| Mink

0,098 |- 0401

3,536 |

"3J398 2, ?—7"

4,256 |-3,505

_41054 3: 30.9

0,791 - 0,661

I"21gﬂ'?
6,538

-5,496 4,453

%953 |-6,522

-6,403 5,234

0,957 | - 0,889

-5,343
3,418

~2,082 4,396

4,244(.3 258

-2,368| 4,528

0,444 - 0,412

3592
5,447

01?44 "0; ?44

- 5,093 5,095

6,315 |- 6,313

-6,093| 6,095

-5245
g 421

- 84248, 444

M,429 44,40

-9,981 40,94

| 4,00

- 0,973

- 9,401
4.8

-3/456 31008

5,927 -5,341

-3,981| 3,443

0,412 =0,412

"41346
6,881

8,2% - -8 1%

- 8,058 8,058

01744 -0, ?‘14—
0, 973 - 0,973

~6, 861
12,286

|-12,226
5 783

M 266 14,866 |
_4,475 4,475

| 14,79 - 44,79

-43,40| 43,40 [

7402 - 3402

- 6‘,208' 5,908

0 H2 -0412 |
14,355

o744 |04
0, 973 -0,973

- 5,783
= &445__151 4"‘5

= 4 41 555

-7, 965 %965

9,?51‘[ 9757

-9,539) 9539

- 13,395,143, 395

6H4 |- 6,741

17345 |- 13 345

-15,935 15,955

- 5 403 5403

8,245 -8,215

6 32?7?24

| 0,412]- 0,413
0,714 | -0, 693

0,973|-0,964

7,60 ’9123,

-745] 9428

13,893 |-16,85

6,612 |-8,682

- 5,304 ?58

| 9,439 -M,455

- 924 40,935|

46. 791 -20,3§1

- 15 401 49 o011

8, 09F-10, 816

_6,203| 8 938

forfique: 3-3

)
)
§

G+12P

08G, 51

G+Ps 4251

G'-+ P+ 4,2.3.1-

o)

MS"P MJhF

!\/l-f""l’| MinF

M sup| MinF

M sup MnF

M.Sup MinF

0,#61 | -0,5H

2,586 |-9,035

-4.554| 4,355

3,296 | -2,584

-414§ 4,487

0,78% | - 0,229

4,707 -3415

-3,239| 2,953

5,295 |- 3,926

_3,761 | 3,498

433 |-0,49%

3,448 -2,275

-1,372| 4,614

4,383 |-% 845

- 4,401 4,891

[

[

Mo b m of"’oa
' o~

| 0642
| 0457 -0259

-0333 |

3,433 -3,i75
5HF |-5.114

|-2,669 | 2,821

0,861 ) 549|
| 0,069 [-a059|

4,29 |-4,283
2 55’5 -3,58

-3,61. 3,617
_ 3,515 3,540

—54o¥ 5,406

-3,985

- 5,046 | 3,337

-69¢

_ 6,496,424 |

-5,067

— 4,908 4,213

-4,315

-4,195 | 4,805

0,333 |- 6333

0,259 | - 0459

0,549 |-0,549

4‘.432-;4&33
3550 - 155

-3 835 3,83

-5495

_ 4,547 4, 54%

- 7248 7242

- 9143

- 8,641 8, 6%

559 |-559

- 4,924 4,924

0,059 | -6,059

4,754 -4,354

-4 835

-5,181| 5,781

- 4,694 4,694

-5,744

-5,614| 5,614

6,333 | - 0333

0/ 25j -%{3’9

|

| 0,549 |

=0,543|

0,059 |-0,059

r—-—5’ 4 15 = 5L0_18

8,890 - 8,89,
6,541 _6f44
561 561

- 4,57 4,51

_6,077

-54489| 5,449

~8,582 | 8,561

-5,815 ¢
~ 555

'40/;3‘{

_10,435

10,235

- 1917

- 6947

6943

-6, 151

- 6,644 6,644

0,333 | - 0,634

5,061 6,295

a/‘gjg - 0,2'!,2

-4,649

- 7,704

- 5,488 6492

5 999 =40, 3‘_}_

0,549 |- 317

6 063 |-7316

”“nlbcpu’mt:aoaHnb@c_J

0,059 |-0,095

- 5694

- 13,245

-46,366 | 45,703

-5,39¢]

5,35 |-6,549

-5,49 | 6,447

-8 895

-6349 | 7941

-7888
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Moments dans les pafeaux

brbige : 7.7
= - = -~
>|§| G+12P | 086+51 | 08G+51 | G+pireot G+P+1251
2| & [Waso | hinf | 7 ug] h? Misp | Minf | Map [ Minf | tduap | Adinf
B | G0 | 0020 | 3s0f | -4855 | 3049 | 2331 w13 | -3 | 4159 3399
& D | ookt | —qo35 | 3898 | 3453 | 350 | 3082 4S9 | 3959 | -4505 | 3493
D | AL 98B 43t | uass | -wiss | mok | 119 | 4 g3 -5,788| 4 b0t
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LB 9032 ~g03 | #5331 | 45 T | T4 | Gorf | -Gous | -5 98} 2987
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| A [ g8l 900l | gt | 49 | -7 u4 | 29 9377 | 93 | G409 | 9450
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(D | o891 | 0889 | 1288 | a55iu M 4;97 15,405 | - (B38| - 13 899 | 4#199
Fl 494 | 4,92 6181 -8AH | - K 4, Bl LHE |- o, 29F -539% | 1689
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é&arh, normaux c/anb /eb gaflcaux

: Qarh'guc ~D-2
~|§| G+12p 0,8G+5I | 08G+51 | G+P+1251 | G+P+4251
ZI&I N [Naum| N [ Nam | N | Nam | N | Nam| N | Neam
(4| omu | gmu| 1193 | 4123 | Gu¥t | Auvl |49 | 4249 | j08 | 308
2| a2% | ZMF | q058 | 7958 | g 20 | 197 | AefF | Ae7F | 4999 | 4¥39
4 3| 208F| 208F | a497| qu92 | 242 | 24| Les | Le5 | LeS | ZeS
G | J099| Lo | 4501 | 4501 | 450 9,501 2061 | L4462 2062 | A48
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L] 018 | 492 | -3 401 | -y 100| wwi( | £ 900 | 3836 | wp| 5509 | 6592
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I‘ff' Uueé: B-B

£ﬁ0rf5 normauyx dans [e pafmx
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G+12P

0186'-]-5?

0,8G .51

G.P+425%

N

NCU”I‘

N

N cum

N | Ncum

N

NCUM

N [Ncum

0,594

0.894

-0 6Bt |_ 687

2,039 | 2,039

-035 |.015

2,582\ 9,582

-

9,234

2,034

2,019 | 2,013

4,351 | 4,35%

L6 | 261

4,816 | 4,816

2,046

2,046

4,546 4,546

4,546 | 4,546

4,023 | 8, 027

3,017 | 808}

5:

2,069

2,069

4,563 4,563

44563 | 4,563

4,05 | 405

£05 | 2,05

2,046

21 04‘6

1, 546 4, 546

4,546 4,546

4,083 | 408F

2,08 | 4047

2,234

2,234

A,35¢F 4,357

2,019 4,049

4,81 | 4,816

2,61 | 461

0,894

0,894

2,039 2,039

-068%-0,681

8,508 | 8 5L

'01?5 -01'15

1,526

2,42

-494-2,62%

4,439 | 6,418

- 2196 |- 2946

5.418 | 114

3,574

3,31

5,808 ]

5411

3,760

2,538 4,084

5361

ZLD,"é | 3; 3‘73

4,35 | 6,96

2,728 4,544

3,366 |
o

kh-PUJN-‘-ﬂJQ\U\-L’-L»N-‘-%fe%
“t

3823
4,026

5435

3, 869

6,26

4,505

4 399

21_542 41 40‘5-

3338 | 5,365

4,538 4,084
2,542 4,405

2,134 | 4,28
| 2,91 13,567

3,335 | 5,385

| 3,739

5 365

3335 | 5365

| 2,734 | 4,48

S5 | 5,188

3,155 | 5,182

3564 | 9,581

3,145 | 4.961

4,161 | 7,317

4,23 | 6,269

- 1948 - 4,635

5499 |1,74

- £,915) 2965

1,513

3973

-33H |-5998

5,663,944

4,018 |

3526

3344

375 |

4,493

9,82
943
8,779
9668 |
1,753

4,943

4,382

| 3741 | 9434 |
2,736 | 6,82
9,533 b 6,638
2,124 | 7004 |
2,86 | 5,183

5,84 49409 |

| 4,009 L ojag?z“
L 6,82 |

~398 |- 6,866

6,98 | 44,66

4,986 | 14,946

2,90 | 7444

| 4,736 |
14,537 6,638

3,158 | 9,443

3,758 | 9,123

3314 | 8,694

3,314 | 8,699

| 4,724 | 7,004)

| 3954 9535

3152 | 9,515

3173
3344

4515
5,305

5,43 14,807

-3194 -5,829

7298 15015

-3,54% - 6,507

4513

5446

4,012

2!

3,82

35’44i

15,872| 4
13,069
14,423

4,59 10,555

| 4,079 43413 |
4,176 | 9,556
4593 | 9471 |

3 799

4,493
1923

13,467
45,246
6,245

2724 9748 |
4, 5‘&4+ 7,667 |
059 19168

6,88¢ 18,843

- 5,393]- 1324

8383 23,043

4611 1,059
| 2,736 | 9,556
| £.533 44H
2,724 9,78
4,286 13844
- 4,443 |- 40,248

| 3758 |
13,314

| 2,946

| 5,384 | 1233

2,502 | 9946

12,861

3,158 | 44,861

1¢,013

3314 | 14,013

3,733 13,248

3,733 43,248

4'4 251

19,888 158,635

B.361| £318

-5,005(-44,512

4,513

6,959

4,012

3 5’%

17 544

- 4191

4, 48%| 41734

16 895

3344

15447

2,176 |

2,633

14,292
H704

- 15,385
[ 4.629]
| 4,736 |-

1089 |45 918
8,688
14,492

| -5,638 |- 11581

8,632 |34, 635

5,442

- — 4

2097

4,444| 14,35

3758 | 16,679

3758 16,639

2,573 | 41,704

3,314 |15, 7¢F

3,344 | 15,325

3799 |

17966

2,724] 14452

2,714 14,452

3777 | 16,991

4,493

|

4 923

19,739)

4,876 | 9,503

3,168

2966 26434

4,334

18155

£,808| 44,17

3,733 | 16,981
5,88¢ 24,51

- 4,6& |-14,842

901 |34 19
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Efforts normaux_dans Les poLeaw

portigue: 8.0
S | wo| G+ 42P 08G+ 5T | 0,8G+1 G.P4251 G+ P+14251
N [Ncum |N Nevm | N Neum|N Neoml N [Ncum

0,655\ 4,2#2 | 4,272 | - 2,045|- 2,045 3,861 13861 |-2.284|-2,284 4,804 | 4,804
0891|8265 8,285| 1,927 | #92% | 3,133 |3,15) 10,639 | 40,639 | 5,634 | 5,631
0655 4,118\ 4438 | 3, 816 | 3, 816 2, 08% 2,084 | 5144 | 5146 3,068 | 3,608

0,655 1,836 3,408 |-4,556 | -6,601| 8,091 4,952 _6,383|- 8,667 | 9993 1477
0,894|40,306 |18491| 11,173 19,706 | 2,039| 6,92 15,803 |26,442| 4,415 9,746
0655| 554%| 9,725 5341 | 9533 | 4,84 3 895| 6,881 hz,ou 2,194 | 5,264

0,655 ﬂa 5,181 -89 '4}&1__4_;,_449_4:23,445 - 10,40 JQ,Dbﬂ_Mi{@
\3

o0 -n]bﬁ || | Fote,,

0,691 40,1455_@_4;_@,245 3,912] -04%6 5,316 | 19,18| 45,16 | 4,085 40,934
0,655 | 5,569 |15, 294 | 6,634 16,167 0,920 4. 817 8965 20,892| 2,044 1213
;65| 9,019 | 7 266 To14,395|-26,866] 13,979 37395 - 13336 - 32,409 47,018 Jr4‘5"‘8 95
0,89110,149136,789| 15,924 49,84 -3 184 3,132 | 20, 78 65,926] - 0,962 9,872
0,65| 5569 |20.863| T3 23,558 0.485| 5,005 | 975 (30642 A% &39I
0658]9,079 | 9,348)-1.081|-38941 14,6685 2,05 | ~AAI|-46,613| 17, 880| 63,767
0,691 | 16,1494 8,938|46.397 | 66,243 -2,55%P,4?5 24,335 | B1163|-4,529 8 34
E 106351 5,560 | 26,432 7 624|31,462]-0,068 4.934“4@,?)5‘3%0, 695 | 0 823) 9,212

portique: 3-5 ;
v Gil2P | 0864 51 0,86+ 51 | G+ P51 | G4 PagST

N NC-W" |\| ‘NCum N \th:m N \Ncum N Mcum
o655 4,486 4,486_2,433%2,453AA%Wst__iza%ma, 557 | 557 |
(0,891 44,244\ 44,244 | 40,09 | 10,00 | 9,54 9,54 | 14481 |44,481 | 43,629 13,65
0655 | 6,188 6,188 | 5,031 5,038 3524 | 3924 | 695 6,953 | 5,143 | 5,143
0,455| 5015 | 9504 o,ﬁgff{ 3,00 | 5,314 9,48 | 2,422 6,33 | #35% | 13,406 |
0,89 _@e_ﬁtzzgai 9,491 19,431 | 129 16669 | 14,549| 2871 | 44,695 26324
0,635| 10,289| 46,469 | 344 42| 816844892 6,649 | 13,649| 13,043 | 18,186
0,639 o,gﬂt 0,99 4,445{4,44&3053&3,05] 5453 | 5,453|-3.54-35%1
0,655| 7,943 17,044 A013| 4023| 2781 (47261 | 3140 3,418| 4,859 | 24,367
{0,891{43, 444 44,315 | 9932 29,413 6.43¢ 23405 |14,981 |43 691| 44765 36,429
o658 | 40,257 | 26726 | 0,529 | qo01 | 4647|2399 3,445 16347 46,487 | 34,613 |
0.655] 0,979 | 4969 7 547118, 944 |- 6,533|-9,996 | 9,581 45,034 1675 Ume
7543 24,581 0,495@245_5,609 25 87| 2,155 10,633 | 14,851|36,61¢
0,891 |43 444 54,129| 1036 |39,783| 6,708 29,443 |15,494| 55,485 | 19,27 46,581
0,653 ,4_0,2&1(36: 943|.0,835 8,466 |-43,01| 36,95 | 4,506 1 8,455 | 48,124| 52,397
0079 | 2,948| 961 | 24,833|-8 297 |- 17895 11,698 | 26,732 |- 4394 |- 10,940
3543 39,43 | -048 | 4,038| 8 984 34,854 4,105 14,339 | 42,701 49,317
0831113, 444 | 68,143\ 4058F| 50,31 | 5,781 |34.894 45,77 74,955 | 9,999 | 5638

1157 4114 | M| 7025 | 43347 | 0087 |4 441 | 1435 | 18,951 4,288
0655\ 0,979 | 3, 99% | 44065 | 31,938 _ 8754 -26 649 48,443 38,97 |-10338 -3434%
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Lfforls mormaux dlans fes poteaur

Portique : F-7
> § E‘_ G+ 1P 0,86+ 51 0,6@—1-51 (9+P44,25i G+ P+ 42_5=1—
2|4 s N Num| N Nem | N Num| New | Nam | N | Neum
B [ou98] 4351 | 4350 | 2345 | 4365 | wuts | 4w | - 2300 | -2%49 4ot | 5 no¥
¢ [ows| anin | ubn | 379 | 3490 | qus | 405 | et | wa1| 4203 | 4803
) 4541 A0,49 | A2uas | 48kd | agnd | FHE | FMF | B | BF | 10480 10482
F lob) 62 | aaqn | 5,01 | 408 | 2541 | 3501 | .66 | f086 | 5198 | 51¥
8 | i Akbn | 315 | ~6779 | -G tu | 4B | m5l | 19t | -106% | 443 | i
 lo®S) k2498 | AU | G085 | U8k | -opud| o4 | Ge8 | 13085 | ot5) | Less
E o811] 13,485 8| 1ol | Fotuw| M EZI| MBA | 15086 | 900 | 230 | 18914
Flob5| otu | 1yome| G009 | #o8 | 43A | 588 | gowt |59t | y3m | gaat
Alogt) 2 hod | dwed | uqur | 47t | 48 | g0 | -525 | 540 | 455% | 985
B [afS] 4450 | Hudw| 038 | 85753 | 531 | 8193 | 4343 | 9353 | %183 | B3
Sl o] 25 | muas| o068 | mat| gan | g5 | e | gam | 492 | 3677
D opsl] Mass | 30 AN| 41 Bbu | 1B | L9k | g3 | 17026 | Lhoth | 438w | 45496
Flows| 6466 #38 | 4865 | #4805 4,55 | 7385 9691 | J54L3 | 3379 | 4L 81
| A Jofs5 2 n5 | 4855 | -9337 |-1i+. Wi 22495 Lo 3ok | 10,75 15,961 | 75,488 25345
B logsq muo  the | g06 | 58D | 2839 B2 | g5 | _sa3 | 4% | 28203
Jle o L9 | 15 6uk| f-ﬂ B9 | owt 2096 | 4398 | 15301 | 426d | sms
_D 5,591 14468 ‘M My 4! !5'7!' uéwﬂ- A ___Jf,&’ | Bl | 429 5o | 3o4ff
tlows| 41 ‘.zzsuc 7485 | 2638 | 0§35 492 10,485 | 898 | 255 | 1534
A Lol 36 | 108 | 990 | D06 19948 | 32| _y1s9| 21958 | 15,099 | 4130k
" RAZ b4 ‘ o it | L9865 | 4908 | L4157 | mw3d ~obkh | wof5 | U2TH
1‘ | C |obB| 3afn | 19,591 | 4535 | Byws | oss5 | 2wk | 4182 | Mun | qudr | g4
2 A 41,455‘ 61,3 | 13,5¢ | B8, 76 | 1 tn 7/8,’5:4_ !ﬁif;’ 5@,}’55 b Bin | 35234
Flo®hl by | B3| 9L | 3°82| o018 | 8838 | rewss | wsits | 2455 | s#25p1
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FERRAILLAGE DES PQRTIQUES .

@ Preseription (R-P.ABY) -
Nobre bakiment ébank constitue par une ossature aulo- stabdle, done toutes les
«};mwpbbnd rela t,--/(e. a e l’ﬁn d'vssature en Fore T (Art 4-2, RPABY) doivent Etre
ru;xd'a's.

% Ak gt _ prPASY -

A/ Poutres -
"f] "Armalures /prrgifa dinales .-

- /CZ total minimum deq atiers /onﬁc'fudr'mak dur toute Ja /m?vur e A'Ibouf’fea/o;!
thre de §37 Pour lea aciecs & Baule adherence et oe 257 DHour lee acierd oux
o le 1 Aolalb maxirmum des aciors (o19itudinaux doivent Skt de £S5 «

- s pouboea gupportant les charges vertieales Aen blanchers doivent comPorter des

armatures f;!ﬂn['dd Jkﬁ!/;'uny d/ﬂﬁf‘f'a.-m Aune deekion m/m’m.,ﬁ( :'na’r'?«af dur/a

‘fg‘auﬂ bm'vaﬂ{’( N \/ Ar’ /A) M‘V(("""Al/blj“)J l
r 1

/ Ny
4 3
- ;bau'!mf de fi«'é/u Charpes Verlicaltselt Sollicdtees ;bn’na';bo le_—ment Par /a/fwwd /a le-

1) Max(Ails; Aty ; 3ed)

rales S5 mi que dei vent avoir dleq armotbures 51m¢'fn'¢v¢:, avec unegeckion eptravee
Au moind ég«f: a Lo nm'/y‘el ar Aa deckion dur d}/‘bm’.
- Jes anc[r'pns Ppar recouvrement doivent bowvoir é%'ﬁ'bm—f la ﬁru‘afg fraelion maxd-

-

male des barred.
A-1/ Es/‘oaamem‘
- l’u?aumml maxs mum enlre la armalurce brondvecsales doit Ebre defermine comme dut.
- dons la Fen nodals et en travee 40 I aema tures donr;m'nra"{ donk necessacres
EL min (b, ; 1P Jocw)
. Endehord de Fone nodnle t & b
avel d): Ae ’P(«J /,bd{} diamitre Calle.

A3 Amatured Lrangversn les

la q«mb[e min dat éfre de : 14{ = ‘;aa!.f. b
- 419-



B/ poteaux :-

B-1/ prmatures /ongfhdfnalu.-_
- led arma buces /pnza'ludﬂ’na/a dorvent elre des borrea & haule- adbesence .

- led borees verticales doivent Elve drpibes Sans crochels.

- le Z minimum est de AY en Fone 7Y ,dans toule 74);:, depaster 4.7

- e diamelre minimum bt de - g mm en Zone I ef @
- la distancagentre I barred verkicales dans une faa ak 759&.«« ne dbit pag da}m@p
2em en Fone X .

~ los Jond';'onj Par retouvre ment  doivent £bre /m’t‘ed, J;'poaf'c%, i Aerbiricur ales

Fones des noeudy.

8-2/ Armalured traniverdales ;.

1257 ¢
hf- d:‘n,g.
Zﬁf# 1’(‘%/‘/ tranchant de Calwl 4 lelancement dang fa direction
Coraideree  edt 2 15
3 7(-;'4 et Lranchant de coled i |eancement dend lo diection

Elee fonk Laliniltss e la /érmu/t ; ,4{ =

T

1

n

Condidenree esl <15

la ?«ﬂn.l/k' d'armatures trandrecqales minimede est Songes Bor i

A[': o0k 5 b er Fone I e
8~3/ éﬁaamen!:— /’M?Jademen[‘ maxi mum &t dopne bar:

~ dand la Fone nodale (Y combrid la hautear du n>ead)
tg min (10@) , 1Scm) s en Fone 1
~ dang la Fone coqrante : iy
’é(u’&ff R &n;z‘.-ne'.f
qﬁ, : ot le ?4«.{ delit diamétre ded armatureq /an?f';‘w Tinales.

=413



A/ FERRAILLAGE DES POUTRES

Can[ormemenl’ a UMt M5 du C.C.B.A68, il ne fera ’Padfm'f elal dons log ealele deg
eﬁ'arlz normaux dans les boulres, let boulbres deront done ﬁm'//eég en f/ex«'pn simple.
dout la ples a/e/’/pypmé/e At Combi naitong o et 5.

bour (,’é?aa' al Gu ehoix de la folliectalion fa }&( de/’éwméle , On condi @trera /a /’béd

grane e 15 M(sp) & A1)
o ) i le moment dous la plus a’e’ﬁ verable dau combinacdonsd du £ i
la methode al aeberminalion des geckons dacier dera celp ae AN P CHARON
- Bout 5p — 5 [ =0l /c A, G- BEG
~Jous Bp 5 = 48oo /?/cfﬂ;‘, b = 255 gl
s Caleul dps grmalures /ﬂﬂ?f-(ll(d"ﬂa/(d:-
on Cwlwl /-//s :%5:/:! Aable ou B e i G [k
-4 a;,’g & e armatured Combrimees e Jont pad neceddaired ( A'=o)

la dectipn ded armalures fonduts st Jorace Bars - A=

D G &h
-4 bl > & F neceddaire ar ?rflyor'r ded @rmatures @mﬁn'm;;(/ On Caleal

Ly= 25 fa ; Kp= L(h-d)G

£/ 4 k1)K T'pndzﬂn‘end by et - hd) & = @ —Arbleas « Mt
LA L A S E
277 SN OF (W} 4
armetures comprimees . A’z A
(h-4)) &
armalures tendue o A _Ah . (M

Gath (h-d)f

}‘/ 47 kg)ﬁ:f , On ?reﬂd /(l et U;’: (ﬁ/‘-’ ; J}’-_' E’;’j ly ——& Z,/(/,

M= Voo bt Ly= ML 1A
armalbures com/m‘meé_s : A= Ay
(h-d) &
armalures [’tﬂdaw : A: A 2k (&

£.h. 0, fp (4-4)

¢ Caleul des armaturts Lransverdales -

la %nn}f/{’ minimale €t Fonnee ﬁwn: ’4&’ 0{9,3(—_ b
bu : b eJ/Zac:@m(n/' ; b: /nf?w» Ale ﬂarﬁpafn:.
M -



a/ Contrainke de cidaillement max :-

max

Bp= }- / b /argeur dle Jqﬁnu!'nr ; 5-‘--1/3-11

b/ Contrainte de ciaaillement admidqible .

4G R —— FB=35§

4 BB, —> B=(45- &R

&0 BT > .onulile dy ca'dned ot elriers droites

8 E<p 56 —> On ubibise des cadru et éfriers droitts blus des borres obligued

¢/ Contrainte admissible des armalurts trand vergales -

-ﬁ"‘;} = ):-G'm L Ju=%h —> Jona m/’bf.-id'( de &farmaﬁe.

Eef :1(4 - %ﬁ)'&’l } > 4 on a Phas demﬁ/‘f(ﬂ qe 5?&9’:‘0‘76-
2 % Ben

d/ &paamen@ ~
/f = A“»i ﬂcﬂ

Te
e/ ﬁgpacemené admigdaible :-

t { min (%, , 12$, Jocm) —— > en Fone nodale ouen braves avec

armalares com Primees
Z'.\<_ h/z ——» en dehord de la Fone nodale
%ﬂ__g - O d:‘x?oofua les tours d'armatures brangverdalea felon (a /j.g
(RPABI- B 4) :

. # Verifications .
. ]

4] Condilion de dn fléche .. (At 6121, c.c.8.4 68)
- by by
-y 4 MYy
- AL bh . wyg,
On f}rué dig pod er de Aa wa'fv Lo w?f/;‘ca!fan qe Ao fleche pour leg Boubres G daly-
fment‘ Qux 3 tonditions - deddud.
J) Condition dle_non fragilite-( At 52-1 , .C.8.4 66)
pour Hu poulres f/z’c.é/a on deiF aveip i

A)/ bh. &% . J—Z_(ﬂ)z / Y5 = o984 / guerd BErona)
G\ h

- 45 -



3/ Conditions aux appuis (Art 35-32 , C.C.8.A68)

, beton - | 'e,?w} tranchant Cree da e/ﬁv‘& Ae compreddion dana leq bielles 4 béton

inclimees 4 K5°

4"""’ Gue & £ J—i. ondoit avoir 42 2T =
b B
7 = &/ﬁ"‘t‘ tranchant max aux df}w'l Z‘:‘

C: cdistance du nu de i'n},bw' a« ﬁp:’n! pu Commence f’nncrage de A harmature

i d
i nfvmturt cC - a-~ (a’ﬁj =
3G /ar?ur Ay ?o!w 5{@
Sl

P rayen de (ourbure | r= 5,5¢

4

e Armalures iﬂ;ﬂ'n'awr,d:-

la dection minimale deu armatured de traction z‘nfen‘ewa( Gu doivent éfre Condlubes
aulqu'a' Ce}a?’]m' et anvees Motale_ment au defa doit étre Jad(e/bﬁ'é/a 74 /&’?41%'6&'_’/‘
un e/fnr[ admididle = T+ M/J , C.a.d on doit Ven’/:?/r gue
Ala 2 T+ M3, '
4/ :paurc(nf‘agz des aciers longiludinales (RPAEL)
~ boutre /ongihza’f naled :
93/ AL 257 —b b AL Jocm  —s Bour notrr Cas

- boutred Frangvedales:

AVA (/‘f\(-!,!% —> %IM"( A.\< S et __;?ournav‘n'cu

5/ Condition de non entroinement des bormes @Ark 8- 11, C.c. BAES)

on doit verifie we Ty /2= 21%. 0 (V= 15 ader #4)
I

' g‘/: Imll
np3

Pu 5 cfn‘f tron chant mak: ,

?).— berimétre de /aborre , m: nbve Ae borre
6/ Ceondition de non_ﬁuumfmri:
on doif ch’r;fr‘a gme : max (0 ,0G) S 5

6 ) R EV R
! & (116 8) - # J/—C;—

~ M6~



?/ Ancrage:-
[ 'anorazf des ar matucy /maa,i tudinalty Aes potrest dand /b4 Poleanr devive ef dangh
doit 2ty effeetu Conformément & yA /fgwe duivaote (RPASI- P:4y) :

b2, b rax(io@, socm) |

1
/@ 4 l
5/ éanfmfml&l =

les dectiond  deront veri fﬁz& Joud leard momenli mayimumd les ﬁd{ a’z/é veve ble_

¥ dection dans armaturta fombrimees -

on calae! : & : Aoo A Anble au 4 K
b4 N > ok
et on do/t avorr : G = AM.'“' Ch » b= Q% <

¥ eckiond avec_ormalures Campn'aéa -
On taleal : I = ’_?f(;%ﬂ)/ £ = i_&’/,;,’/’,/. A4)
Yy= - T YIHE
T2 &Y » sAlyd) e A, k2 M
3

et on do/t aveir:

4

h= by £ B
0"';: 4f/<(y¢-d) \<G_;
&= 'fft(h-vq) £t

~11F ~



Portt'que Lanﬁftudinal: D.D

Presentation des moments

~ B~

Niveau: 5§

SF2

3669 2,195 -4,#34 -3738 -5,#32 -2,132 -4M5 - -3669
& 0935 B o036 D o033z b 0332 § 0332 A 316 A 0395 O
33 4,944 4,98 4,948 1,968 1,968 1,968 1463
2P4

-0212 -0,514 -045 -0,45 -0,45 -045 -0,514 -0,216
B8 02220 B 4329 A 0345 B 0345 A 0345 B 0329 D o042 A
Niveau: 4

SP2

-349 - 5595 595 -6,438 - 6,438 -595 -5,95 - 319
8 133 B o036 B o026 b 4128 B o2e B 03¢ B 1319 D
632 4,843 4,843 4,674 4,674 4,843 4,843 6,72
5P4

-0,29 -0,463 -0,463 - 4,361 -4,361 -0,463 -0,463 -0,79
8 041 B 039 B 0284 B 431 D 0484 B 039 B o046t D
Niveau: 3

SP2

40,848 _1947 -1.947 - 8748 - 8,168 -194¢ - T3¢ 10,818
8 1566 B o366 p 0263 & AHF O o863 A 0366 A 496 D
10, 53¢ 2134 7465 7,00 700 7465 7465 40,337
SP4

- 0,296 -0,463 -0,463 -4,31 -4,3% -0,463 0,463 0,296
8 o458 B 0639 D o028t O 4824 Db o28F D 639 D o358 D
Niveau: 2

S5P2 =

12,878 9,986 - 9,986 -1, 831 - 10, 837 -3986 -9986 14,814
8 4961 B o366 D 0263 B A4HF B 093 A 0366 N 454 D
1439 4834 9,234 9,069 9,069 9,234 9234 45,391
5P

-0,296 -0,463 —-0,463 4,37 -1,37 - 0,463 -0,463 -0,2%
A 0458 B 035 A o26f & 4514 Db 0287 8 039 Db o458 D
N:’veau:"

5Pz

-13,94 - 10,46 - 10,316 - 467 - 4,461 - 10,746 10,316 -1394
8 2327 B o366 D 0263 B 4HF D 0,453 A 636 B 2327 A
453,P455 9,564 9,564 9,399 9,399 9,564 9,544 13,479
S5Pq

- 0,29 -0463 -0,463 _ 4,37 -1,3% -0,4463 0463 _09%
A 0,458 B 039 & oz28r b 14614 D 0,287 B 039 A o458 D



o Etant donne gque les poutres /ongffud:‘nn/u ne Jonl pad porludes des charges
verticalts ok elles ne dont dollititess brincipwlement pue foor les forces feberaled
ditmiquds | done elles dovent avoir dles armaturca dymétri gued . Aindi gue lew
momenl ¢q travees dont ffe_dﬁa'd/a par M?,‘bp.«/ 2ux momenld Jur lﬁ}iuﬁ'{ dene

on calu! dealement lea armabured dor appuid avec le moment max en va ltutd
Bbaplues o Ox a?/tm une devlion en travee 731’ aw moing 4 Ao moitie’ des
armalures  dur a,}}w'd /p.ﬁ;} g1 - At 4._7-3-4

s Momenls de caleal  (5p,)

Niveau: 5
73,669 72195 2,795 12795 52,795 2, 195 % 2,145 3 3,661
a A A JaY D A D fa)
Niveau: 4
3149 5,595 25595 648 6,438 35595 L5595 349
a B A a A JAY JaY JA

Niveou: 3
;40818 37911 77947 <868 (8168 79 g FUF A6
B

a A A A A ) A
Niveou: 2

HL818 79986 39986 LIo9 o #7  39986 39986 S 148%

g a 5 5 5 ) o D
Nrveau:- 4

1394 7016 40,36 T < 4167 40,46 S A03ME 34394

4 A A A i) A A A

«Remargue les momenls e niveau ‘1 fonk Deut aﬁ'ﬂreﬂff de Ceux Qu

niveau " , Qbnc < destx e oux Buront /; me me_

—Fpmu'//a?e el e dirnitf fera Calwle avec (ed momexld max

des 9 niveaux (G o.d niteou *1°)

19~



Seclions daciers aux a;_)puis,

b-30em , he= 40em | ded’'=3wm , h=3%cm
Niv| Seclion (tm) M £ K 0, kgld Aczl;‘, Aadop 0))
4,8 | 3669 | gord |039231| 50 84 | 256 | 4,52 | 4TI2
5| 2+% | 2,495 | 00243 0,932 | 585 | #48 | 493 | 339 | 3712
N /*7 = = : ™ = i —/_' =i
i i / i / / ok — i
| 4,8 | 749 | 00625| 0,894 33,4 (42575 | 5,46 | 6,88 |3T14+2Ti2
4’ z,z‘,s,j 5,395 l0,045’f o,9078| 38,9 | 408,00 3,9F | 6,88 |3T14+2T12
4,5 | 6,438 | 0,0560|0,9014| 35,7 | M765| 4.6 | 6,88 |3T14+2T12
| 4,8 | 10.817 | 00944 | 0813|2575 | 463,41 | %94 9,23 | 6714
€l — e == i = = - — 4"‘ - -
3|2,36F Eu7 |0,0688|0,0922| 14 |4337| 688 | 6,88 | 3144271
4,5 | 8768 | o0t6l| e, 3876|295 |4443F 636 | 77 5714
gt 428 | 4394 | of12|0Bat| 248 | 19644\ 4038 | 41,06 | 6TH6 |
F_z,{é:*/mm | 0,0897 |0,8796 | 26,55 |456,L | 155 | 40,65 |3T16+3T14
4,5 | Musr | 0097|0875 | £58 | 166,7 | 844 | Aps5 | 3T16+3T44
Seclions daciers adopfeés ’)1(‘
Niveau: 5 :
4T42 3712 3712 3712 |
A 3T12 Ja) 3T12 Ja) 3712 A 3Tl
4T42 3742 3T12 312 ,
Niveou: 4 :
3T44+2T12 374442712 3T14.2T42 3714+ 2712
4l 3T14 A 3714 A 3714 LEL)
37142712 3T1442T42 3T14. 2712 3TI4+2HL
Niveau: 3 |
6714 37144+ 2712 3T144+2T12 5T14
Va) 3714 Ja) A 3T14 8 3114
6T14 FTi4+.2T12 3714,.2T1¢ 5 T14 :
Niveaurd, | |
6716 3T16 . 3T14 3746+ 3T14 ITHhs 3T |
VA 3716 Pa 3T A 3746 A 3746 |
6 TH6 3716+ 3714 3716+ 3T14 3H6+3T14 |

~ 420 ~



'] Eriﬁr'caf:mnd =

Al Ve fication de fﬂf/{cﬁe:-
!

2 .
- }'(L : 4o em > /2!.- 455 10" _ IEE m  — > Vefrr'/;a

/é
= £ o
- h[.- Ae 60!> ({ = -‘{E{; . L8S cm Vé—,%”
- AL bh 4 ” fea poutres oot la méme deelion Aand foud lea
fen

nive aux  doal Ja/:/ e Lo ver free 76::«/ /a ﬁdu ?r.ana’e decton o acier
en lravee de P Jeg nive aux Car 4ielle et Vmﬁa’ Bour cete dection
</le déa/&memf PDour ity Jes awtres dectime.
A = 37ls = é/ojam" < 6.4 43 - Jo3y a3 _ I enh —» Verifiee
donc axcuny judt,'}f/ca Lion de b f.@‘mzr(;a‘ necel/ff;:_
2  cendition cle non 74::1?4'/:',*?,:-
Ay by ;’E ( gt)‘s 90.37 40 :;!E ( e et =, verifies fbour
Aouted lag dectiond.

3/ cendition aux appuid -

¥ belon . on doit quiic > XT__ = o,
¢z Aa-(drr) , a7 Jecm ' r=5¢ 5P |, d=gem.

7 a /¢ méme .74'”4‘-//7’ & x ﬂ?}m"{ desive , donc 2 qu ¥ a/(Vtﬁ/'vdr'C/ cefe
Condi tion  Jovr l'appac ou T ast makimvm.

NV 5 Rz > | 2 1?
T(¢t) 2F4 3 755 6674 3 339
C(wm) Bl _zw; 23,3 233 222
J Ce(cm) j _4,?5’” 4%7777 429 S4t
£ > Co hour tfoud les appuis derive —» verifiee

¥ Armatuces fnf!f‘:‘ tured ;- 7
EOn doit Véif:‘y : A G )/ T+ M/z ou Ay Ir L

fa (a3

NIv 5% 43 32 2% ek 1%
] w 4 y ( . . 4 '
sctions |t | Pt |t g | T o

Miem) | 3% | 198 | 638 | w88 | 4033 F165 | 3 ¢f) | 95é4

T | A 200 |45 4959 | 4it | fum | 58T | g4

%*M(c.n) 308 | g | oot | 592 | 38 | 32F | M58 | 939

121~




A at bu(jnurd Ju’fu’rlufe a
¢/ _?aurcenf‘aai;_
/&d ‘eC{loﬂd d’ﬂfﬂl&(f“ ﬂd”bfl&/!J Jahf éf&ﬂ éao,?f/(“ ﬁ/ﬂ’-'d{ /',',?'.&f[/q//(

(e, socat) — s viifid

=4

+ B ve'rff"&"

3

5/ Cond tion de mon entraine ment ded barre< -

z} = :PM;K < 'Ed
Joud 5P2___,Ed = ’,:j A"fﬁ— .5:_‘7:‘ ozéﬁ?/c.ﬁpt
. _’_ =
Niv | Sectiom NP (em) T () 2d (kg4
i =5 A8 4508 L 558
2+f 4131 2932 Lol
7% 18 Lo 13 £959 72 3%
1 2639 Géte | Er#
j” L 2o 13 gutt | 153
45 21,99 B w1l | 41,81
()'tj 18 3e16 [ 5337 1 fl]f
s 2t B B L —— —
L
2+t | 284 9.9 k o 83
Cd < Ty —_—> Ve'n‘][;'&;"

6/ Ancrage:.
o fout gue Ay tod
Ay > ttex (3, 50cm)
on Jrend  Boyr [’muzdu ded borred dland (e hole cux (2 dufrrees
Suivankes -

Niv| Ay | g3 | 33 | Zeetts
bz | >28 |28 | >ue
(p| 260 | 250 | 2% | 25

LT~



7/ Verification de la Fissuration

@p=A_, K49 10 —s Fissuralion pea nuiscble, 7=4,6 — HA

2bd

Nv| Azl Wr 05 G |Verificatml A (hoise

5,j5_2 %2,02_51_4 4501_5_ i Zéﬁfﬂ” OUL I A
339 | 00188 | 3165 2607 ouil /

4e 6,88 | 0,0382 | 4138 2444 oui | /|
4,62 | 60257 | 3505 | 2414 Oui /

| 923 | 00513 5842 | £4414 | oul A

3| 688 | 00382) 4738 2444 | ou g
77 0,0428)| 5138 1414 oul 7

e| 12,06 0,067 6018 | 2258 oul / ot

Fr-{ﬁ,fé | 00591 5578 | 2258 | oui 2
6,03 | 00335 3764 | £4£58 our /

5/ Verif:'cafl'on des conlraintes

Niv|Solli| seclion| M] A w & K 0a G‘b'

5¢ 5P2 f4,78___h 3.669 | 4,52_P o{w? __DJ@ZZ_ 364 2432 | 6.4
5P2|2-7F.0ra| 2795 339 | 0,305 |0,9132| 42,6 |2440 | 573
49r5pz 1:8 | 749 | 6.88 | 0,610 |0, 8840 284 | 3195 | 131
SPy | fravees 1,871 4,62 | 0.446 | 0,9012| 35,6 1214 | 341
sp,| 4.8 |Ao618| 923 | 083 6,.80)9 | 23,45 | 3641 | 4553
315k | 2361 1917 | 6,86 | 0,620 ] oopu| 281 | 3518 | 4252
5P| 4.5 |88 | 7F |094|0bl80| 262 | TV 4331
5P |travees 4,824_ 4,62“ 0,416 '0,9512' 35,6' /zjg4' 55,5‘
Sh| 4.8 | 4334 | 12,06 1,086 | 0,8563| 492 | 3648 |184,3
4¢ 5, 2:-F |M.167| 40,65 | 0959 | 0, 8628) 24,5 [3285 452,3_:
SPiltrovees| 1824 6,03 | 0543 0,68899| 304 | 919 302

n

1 | 3 J' ! - ;
Aovks lu i ok la 6 Jonk infet wwred  Bugiaitwil admigdisiés —P VO - s

23~



’ Armature.‘a tf‘aﬂb\f(f"bﬂl!b:-

foud 5P, ——> G < 45685 - 10278 kg o, 2@_2 2055 Iy [, G = gxs’lg;/af

on utilise Dour log acmatured kromavecdales A P8 FE24 | un tadr et 1etier

= A - Q,Mbmz o ey s 2 ben (on duppose f}/ulan a reke de dp o’d’om.e?e)
t&m’n (hQ“ 126, Jo c,...): ‘IQ 945 em - » en Zone nodale

§ & h/z = 1BScm — > on dehord Ae la Fone nodale.
NIV T'_“X(Sr)‘ 6 ’ & élﬁl "—F_t a |k z-ni::f‘kz-uumn&
L5 aBh gtk | a2 | g8 | uee |4 | 25| g Z
4 | 8 | S | gm | eef | Ino (g | L | 4 15
3 | gu | 433,_{T AL __‘r 3 Znes | g1 | 185F 9 1%
?&M" 994 1546 10,8 T.z&,lé Akeo | 94| 155 9 15

d'a}srid ltd va lemrs ac T, et éo on remorgue Ame &y est A‘aujmu

r'nf"ﬂwre a f_,, done on ﬁw/’ ubi liser &ed Cadvey etediicse Trojle

- Vs,’r:'/[faa"inn a 7
{ — a{ao_j. f.é 2 53454. — > enZene nedlole

Ay = Lot cw-‘) /\

~ F4
—b 0,,0; . A5, Jo = ‘,"/J_r(—’rh — n {ﬂﬂ( c‘our‘)”fg

~ 424~



Portigue Lon 9il vdinal:BB

Presentation des momenls

Niveau: 5
5P, -2.8%6 -3,168 - 2,099 -2,099 = 2,099 -2465  -2.85
22 55 5255 2 0316 B 0316 8 0,285 B 0939 a
2537 1,85+ 41,309 1,309 1,309 1,257 2,537
5P, - 0448 _055¢ _0,454 -0,452 0,452 -0,556 -0448
2N B ais B oz B o324 O o34 B oty B o418 P
Niveau: 4
5P, -6,315 - 4,693 -4 594 -4,594 -4,654 - 4,154 -6,315
22 57755 B 0494 B o519 B osof B omr O AHI 2
5,15¢ J 264 3 o3 3,703 3215 3,212 4, 15F
5P 0354 -0,84 -0,14 -014 -0,843 -0,913 .0,354

2 8,65 B o506 B o033 B o531 B 053 B o643 B

Niveav: 3

op, - 4% -6,728 - ,684 -6,5¢3 - 6,684 -6,854 3085
—2 & 2.3 & om B8 ooz 8 o502 B 04698 5 2,25 A
8,342 5491 5,241 5,418 5,451 5158 8,303
5Py -0,36¢ -9,909 -0, 865 -014 -0,865 -4,042 -0,454
2 £ eas B8 o055 B oa18 B o514 B o734 8 0435 b
Niveau: 2
5p -H4él -8{48 - Bo4 ~3979  -Gaa -8t -1
~2 &4 - 3 ) - B ) 3 1)
== 4555 0,719 0,502 0,508 0,658 4781
10,824 6,611 6,611 6,698 6,671 6,578 10,784
2 5 4 -0,865 -4p4¢ 0,458
5P -0k 0,909 _0,865 04 08 0 ,
28 7 8 5755 B o512 8 0512 B aiig D o835 B
Niveau: {
sp, - 1.8 - 8402 _8 358 -8,¢643 - 8358 . 8528  -1954
—£ 8 g4 O A 2z O ) A D
= ) 0,719 2,508 4508 698 2858
1278 6 665 69¢5 6,952 6925 €832 14 19¢
5P -0 ~0,999 - 5865 - 074 -0, 865 -4042 - 0,458

8 2i49 B o755 B 0,714 B o514 B 0734 B 44895 B

- 125 -



M()merifs a/e

calcul

~126 ~

veau: 5 l
QVeaid s e 79,468 2448 2,468
iy a) o) a
Niveau: 1 1
L iy < 6375 3 4,757 7 4,757 3 4151
5 Fa) 7 2
|
‘ -3 \
M + 9065 76,854 <5 6,854 3 6,854
A A A 2
l
Niveavr: 2,1 |
' 3 M54 28518 .8, 5¢8 5858
; A 5 A
Seclions daciers aux appuis ; !
b:j’ﬂm y ht=400m , d:d’: Jem h:j;cm 1
Niv| Section M /U 5 K 0: AcaL Achoisie ¢
sel I, ¥ | 2,85 |00248 0,935 | 56| o4 | A9 | 45¢ 4112
2:6 |g168 |00189|0, 9394 675 622 | 449 | 339 | 3712
4 |- 4, F | 6315 |0,0554|0,9020 | 36 | Me? | 459 | 6,88 |3114 +2T1E
9.6 |a757 |ooat4|09137 | 439 | 979 | 335 | 6,88 |3T14+2112
3¢| 1.7 | qoes |0,0188| 0,856 |28 85 |1456 | 658 | 943 6T14
200 | 6854 |cos%e |08998| 344 1201 | 491 | 688 |371442T12
2¢| 4,1 |M954 | 019 0,871 | 244 |174,3| 8,82 | 1065 |3716+3T14
141 2.6 | 8528 |00t |0 8808|2995 |4a0e| 617 | dm |3T6+2T14
Sections daciers adopleés
Niveaw:5 4112 3742 3712 312
A . A
e OHES TN i 3TZ gpf
Nivequ: 4 3Ti4+2T1Z 3714 +2T12 37144 2T1 31{4+[2rfz
) Ja) A
314+ 2712 3714 3T4+2T12 3714 3T14+2T12 e 3T4432 T4
Niveav:3 6714 FTH4+ 2742 3 T18., 9712 BT44 |+ 2THE
0 i
6T14 3Ti4 3744A+£H£' ITH4 3744%2 T1L 3114 37141+ £T18
Niveaux:2,4 3116, 3Ti4 3716+ 2T4 3T16+ 2T14 FT16+| 2 T14
A\ 1 a JA)
3T16+3T14 716 3Th6+ 2TH4 3T6 IT16+2T14 374{,?87’44



. \iél{iw'tmnb:-

NB .- lu momenld de Calwl gont Freq Bre cheq de Cewx deq Poufres Fu portigue.
(3-2), aine g ¢ fe ﬁmu //J?f  done L eat vnilile afr/m'rr Fon fea lea e
lications car /u tara Mﬁz?uﬁfzaeg f:ﬁmu‘n ey ey Bouired ne &(Mﬁenz‘ pad

w COnditions aur A?;pm'.f a

p
~ /?‘frndtluru :’n/[gm'wm :

ondoit aveir - A; _—I y M
4 36
NfV Seclions lM 7= _%—l-r A/{/S-fa A
5 1% 2 59F 1444 53 #,52
%
Ll T N N 15/ A 334
s L AF | G i 513 68
A8 | 333 | a8k | 34 488
3 4t 1343 4598 Fél 903
-8 | 5 4187 55 21
0; 14 M 152 7 821 7914 1065
? .
'»’H‘ 2=6 6,952 ua; 7,0t aM
At ﬁudnmf Jupicare a .g_i.f _2%_: ——» verifiee
¥ f_idduml’fon 1=
Niv | Jeion | A | &y iy 6 verifica tion
3 Appwd 452 g0d51 | ¢e13 ,g;.f our’
6" travetd | 334 | 4o 188 | 35 Q¥ o
I apbwd | 688 02362 A__;;;!Jﬁ | 2414 Wl
: fraved | 442 qed5t | 358 | 214 oVl
appwiader, 923 | ge50 | 3810 | fut4 oul
% Lappwin] o83 [ s ot | s | oo
hovers | 4L | gotst | IS5 | mme | 04
| Mpander] 10l | 598 55| a5t gl
?c M', Lﬂm’mf_ OM | peSeb | S0 4954 0Ur‘
bravees | b0 | qe335| 34 | 2858 oot
6 > 0 280 & /cm > erties

- 17~



% Vem']fmahm Au tontrainltes -

NIV ,‘:)echqis M A | w ¢ K 0a 6 —[ Soll
)2 appus cecive | 1850 | 4S2 | oy | 09000 | 344 | 1875 43 | SR
’ a/bf':;«:i_”_ | 28 | 239 | 43 0932 | @i | 1813 wuy | SR
tows lesappud 635 | 488 | qble | o884 | Mgy | 28 10f | SR
U pravees | 485 | aiz | oun | owB || ams | a1 5B
| appus derive | qus | 413 ¢ §32 0§69 BYS| Jod1 4414 Sk
j{ apput infer LISk | 488 gele oJbK | 281 | ok 7094 | Sh
| powve e | 228 IR o910 | 350 bl 41 Sh
9+ appud detive 77414,_7;4& 1945 7,954 | 0865 | M5 7 s | Sk
o pppm'{ ,?F _3,126 g o $1 | g8t | B 2 7429 !J‘ﬁ
fls Aravet ;leJ é'-i- a,b';ﬂ 08899 | Jou 1439 gr 4 | L0
G < 420 ) o, G & B85 lglent — s verifreie

o Armaturea trasdve ge/ed -

on ubilise de Cadred ef etries Vet cau¥ P8 Loty

‘depdre + 4ez‘f/V) —p A= Lerc e

m . = 3 A adepte’
Niv T(;E,) 6 s _rb (at t Z. nodale | Z covrante
Aol 25t | mww | 80 | 3998 | e | 019 g /¢
45| wes2| 72 | 51 | 3098 | Qe | 315K 9 18
D% | o1 | meu | 490 | 3998 | Qyee| Dol 4 18
9#1:1 US| 1204 | BHe | S0y | Qwee| 1901| 3 18

- VC:"r LC—Q l".r‘ﬂﬂd !
f\< min (3:9_1-(/ 4.?&:4%4{};“):21§>3m .___pz-oa(llia"f//
+ < )7/1.- o BS m > (Em — p e Covranie

/r't > o/ooj. 9. dg = d,s/f.'/brq< -{94 C,r-»;t —b k/ef-fr‘c(;

Ap= ooed. 18 Ju = g6 cm & Aot cat  —» w’,‘f/;}_

~ 178 ~



Porttque transversal . 8_8

Presentaltion des momenls

~ 4179~

Niveau: 5 ’
S ———— SPz -3963 _050% -6,643 -3,693
—= 4 0136 D 3,472 D
3,398 2,213 2,082
sp, 0098  -o0142 -3424 - 0,95
.-:—_1— A_ 5 '3,462. A
Niveouv: 4
-—é—'ﬁé 8,218 _og08 -18.117 -4
a 0,689 Ja 883 A
7 864 7 501 % 4,841
OPt  pus 4. 4,898
A 0034 A 4,22 4 JAN
/\//'veau: 3
SP;
=22 49,194 4448 -16,639 10,686
a 1 058 Jal 549 AN
i, 86 4,20 7481
SP
MCLK BTy _ 446 _4,947
5 0061 A 4,22 I
Niveau: 2
p
oF2 5064 - 4365 20,064 -13081
4 1302 a 5525 Jal
14, 696 15,565 9, 877
SP,
_0924 _A446 - 4947
a 0,061 JA 4,22 =
Niveau: 1
SP, _45%83 _4602  -24,146 ~4394
4 12 4 56 L.
15,445 = 16, 697 T 10, 706
SPy
= 0824 8 1,947
A 0,061 Jal 4,82 o



o Armabuces dubericures ek infrieuru Jwrcﬁmlc -
)

b= 30em ,’e: Hoem h: 4¥em , 4= 3cm
. M - B
NIV| app | 4ol | Ming—r | M ¢ K | 6 [Aud [Asipit| @D
3563 9,0132 99394 6F | 621|491 3,39 3TIZ
C |Sh| 3345 00185~ 2,905 64~ 00| 183 339 3ri2
5 . 6,643 9,9358 o, MBL [N bl [ SB[ [ 5L 4712
J 241 4019 29512 S5~ o8 ] 11 3 3712
- 3,603 94199 2,93¥1 655 42| 29339 ~_3TI2
F L84 gotE~] 4952 go,5| s~ 771~ 339 3T2
é118 0,0h43 29111 AR % 6,88 3Tiy +
KR e N P SN NP AN e
4;, D 12,14 8,0653 \% 325 2293[\& 84 Sol | 2Tt
L 501 | gopm~| gtmr | uap [ 53] | 88 [T e 2T
- PE K 99000 [ 35 [~ af0 [ #ub 6,18 \Qflu-t‘;‘,m
29048 SE 25| Fat | Dbl | 462 3T/
0,80k [ 3938 30|~ 691 — 91 Ti6s
£ |« mk NN LN 37_5,@54, i
3 o $745 [ 5 | Asas| [ | —3TIEE
A N U N AN A 1
x> );h 4 F ol [~ 5,29
F e 2, MK¥ Wb \ 1] 824 : %ﬂz{’nz e
] — 50851 08827 | AF 45 755 9,0b 10,68 Tyt
23 €| |asms ] R I e N PN IR 4 s
A RE 2 o4 R o 8674 [ 20F |85 |24 [ ap 2 | o 4T6+
1669 —~_| 509 0, 6795 N N AN TN A
1:, £ el 49,3859 L\ﬂ,o;ﬂ 249028 [ 361 M3\ 575 688 |orud Mt
4o, #06 s05¢ 2,900 ] M4, 4085 g42 + 2T
e Armalbured ¢n braveed :
Niv[soll | travee | M M ¢ kK | 6 |Awl | Aadoptie)| @
Y c-2 0,50% 0003 | o 0¥63 | 196 | 215 | 086 | 339 3712
5 o135 | qeert | 09880 | Heo | 405 | geF | 3,39 37/2
Sh| ?-F 322 | 4025 » 1306 5¥ | 491 | 258 | 339 3712
sl c-2 ., 80p 20045 0, 9693 148 | 28| au3 | A2 3Ty
A1 e ool | et | sapat | mw | 255 | 936 | 42 374
S5a| 2-F 4,394 2,0341 99335 | 1L | 43 | 33 4,62 3TIH-
of| €~2 1,148 | 60062 o988 | 185 | Bo | 441 | g3 37/
3‘5 1,058 0,005+ o855 | 130 | 33 | 956 | 43 3774
Sk| D-F 4,214 7,034 2,9933 | 4% | w3 | 33 (o3 314
7 syl 2 Abed | 0083 5,459 | 0¥ | 343 | 985 | cu LTl
d 158 | goott 0959 | 108 | 387 | 48 20 uTl%
1‘ Sh| D-F | 42f 00341 2,933 1| 43 | 33 616 LTI

~ 430 -




N.B . En knant Gamflh' ded arma turts f»ﬁm!‘u 6(“?&,“@4 et f'nf(riwm.s le¢ geelionk

enleavee  deront blud ?ran At e celled: Calenlits | led Valewrd Lont donneeq

A’r'rtcf‘em(nl’ dand /( ILHJ‘/LM /breéedgn! et /ezérrq,'//qZ(f,-naf SErf:-

Niveau:5
3742 4T12 3Ti2
Se 2. D i 372
MM 4 +2T12 I H4+3TIL IT1442 12 .
3%;212 20 3£4+27?£ A 371}44
Nivea: 3 371642714 37164374 36+ 2HL
ST?G*BFM i 67?6 e 3 Tﬁﬂ 2T
Niveaw:2;4 4Ti4 4T12 416+ ATH4 4T44 4+ 2L
4%s+4m & 4#54“44 G 47'?4 +2THL -

’ V=Jri£|'uh0n,s -
1/ Vf_ﬁﬁ'uh‘m 4e b {/e'eﬁa.» _
- ;‘éf , ﬁ/f? condition onLa vzf-:ffer- hour /a plaud Grande travee . car
di ele et ve'riﬁé eF/c dera &Jp/(/mm/ Vef’i,c'e'( ?our le_—

M[—re frﬂlfc:l,d.

hz : S0em 4 ™% A . 575, n! = 3IHCm — > ver er.
/6 16 ' 4
- "{2 ;;’ Me P, cette condition elle ewt Ve}:ﬁ'a' bove A trocves (c-8) ¥

(& valears oe My et i lar : />l;:5o¢m> 7[1;.12155: 245em

" ’Pour la #raver D-F -

Niv| travée | A | 14 | e | ML
S| pe | 58| 3wt | 587 | 3155

| B v | nae| stfr| 3158
Jv| v | paan | b8t 31,58
il o | paen | 6 315

hp = 50 em > gﬁ’;g —» viifia

~ 131~



- AL bb. 4-5/42”: oo 47 B/pse = M Uy cm — V.{fo‘/r'é Pour toutes
/ta dectiond flltndww (dand nelre  Cad ,4”"": Aty = ﬁgg’fa_-,_m‘)
leg 3 onditiong gond Vlri/ffaég qone uuwudwd-;/;‘(,qf/ma(o A //e"aég n'elk necesgaere.
f/ Condition de non fgﬁ:’b'k,:-

A> bh oy % ght‘ = e e Al g,;)“: 1,810
Ce G b verifie Dour frules lea  dections.
3/ Condition aux appud :-
# beton on doit Var/i/ia : (_23?_7; = e
4.4,
Niy 52 45 5% e

Affpuf'd i £ o F & Bt F

T 3,558 | w3ip | 793 | 4HS | 4438F| 7637 | 14.558| 8627

Co | 231 | 25 | S1F | 43| %4 | 4% | 9H | S¢
c 87 | 83 | 183 | 43 | ;e | #2152 | 42

4) Ep — Vz’r:‘f;‘g;g

¥ Armatures ""f‘;‘"“ﬂw - on doit rz?ffr'u ome: A>T, M
A moment ?Mf!‘i/ @ 36
Gl 5% 4 3% Dreb 1+ |

appuid | £ | D |Flec|D|Fle| D|F| & | D |F
fA(em) 3398 | 203 9082| 7880 7507 | .28 M3%| 112 | Fu2|15, i< | M645F | 100k

T (Y | 355851, | hig| 745 1031 6 | w6 B38| 701 | 458 | o3k | g6t

(LT #Mis)[Gal 281 | 260 | 383 | 455 | 68 | 4k | 9% | 103 | 475 | 7339 | 134 845

A 339 (339(339| 688 | 488 | 4ot 14| 1004 | B2T| 142 | /%2 | 842
AD (Tr M)/ i —» ifiee

4/ pourcentoge dades .

leg deckiond dlarmobhree wbliicés  fonk comPriess dams ['nbrvalle. .
(,475 Wl p 3 L.mi\ I Ve’nﬁé

5 Condiliondle non enlraine-ment Aot farres :-

on dait avoir - By L Ty = z%_ﬁ, s A U = AR /?z’bn"(!pu_f.sa)

=22~



NIV apis| T nP | T/ A
¢ | oHt M,34 4,33 141
Al D 4% A4, 54 9.¢ 13,1
Fo| 358 M 1.5t At
¢ A8 L3 A b ¥
Ll 2 5 306 $o83 6,91 1%
F W% | B 804l A1t
¢ 1, 24% 281¢ 104 11¥
Flo | 535 o 16 wbt 25
F 4,914 22 44 5148 A1¥
25 [ 1,94 3t T o018 PEAs
! 2 5,185 ik 31 11}
13| F K Ak 2543 w15 141

Tl 2y —> ve'n‘F:'é.
6/ fzr‘ssurah’on:-
on la Vf;f"fl'Un deulement Bovr la 79&.{ ?aeb't‘( deckion lemalue— Gu'en a
dane tmd lu poutre ta— 4iele at verifiee  elle de/n 7&/@”&
ver fvu bovr leq autre  parce Gue lo AV am-etre deta Trles grodse borre
ne vare cpad fvp entr 10 b fo  anE gue L) el Conptomt

A"”"‘ : 3774 = };3‘? (/n.‘( — (,{)‘f = 337 - 0/0135 :
6. Jo

INC g1 £ > F = Lboe /?/C,,:‘

G= _75 1. 16, 00188
2 //H’ * o,'fﬂ)

—3 Ve?:?(‘u,’

~ 133~



VeriFicalion des conlrarnles:

- (=) — /
4 M) A w 7 K | fa 0
C 3,563 339 0,244 0,9246 488 2426 49, F
¢ 3,338 | 339 | 0.241 | 0,9216 | 488 | 2314 474
5 D | 6643 | 452 | 0,324 | 0,914 | 44,4 | 3434 | 82,9
2,243 339 | 0,244 | 0,9216| 488 | 1507 34
F |- 3633 | 339 | 0241 | 0,9216| 488 |2515 | 51,5
2,082 3,38 | 0,244 | 09216 | 488 | 1418 294
c 8218 | 6,88 | 0,488 | 0,8345 | 32,4 | 2844 | 877
| 2864 | 6,88 | 0,488 | 0,8945| 32,4 | 3749 | 23,9
4 D | f247 | Bo1 | 0568 | 06819 | 296 | 3625 | 428.5
—{ 7501 | 686 | 0,488 | 0,8945] 32,4 | 2595 | 404 |
= 2T 6,88 | 0,488 | 0,8945| 32,4 | 2749 | 84,8
4842 | 4,62 | 0,328 0,9108 | 44 2448 | 597
c | 12194 | 941 | 0646 | 0,882 | 274 | 3229 | 4178
el | M864 | 4065 | 0,755 | 08741 | 24,9 | 2740 08,8
3 D | 16639 [ 1065 | 0755 | 00747 | 24,9 | 3614 | 4532
1,2 12,06 | 0,855 | 0.8688)| 23,05 | 2437 | 4015
E | 10686 | 5,29 | 0,588 | 0,8864| 29 3094 | 4o4%
7482 | 8,49 | 0.588 | 0,6864| 29 4466 74, F
C 15,183 | 1068 | o757 | 0,8146| 24,9 | 3595 | 1444
9¢ 15,445 | 14,2 | 1,00F | 0,6603| 208 | 4685 | 4294
D 21406 | 14,2 4,007 | 28603 | 20,8 | 3426 | 41747
'S 16,697 | 14,2 | 4,007 | 0,0603| 20,8 | 2908 | 4345
F L4391 | 8,42| 0,597 | 0,8856| 28F | 3939 | 4343
10,706 | 342 | 0,59% | 08856 28+ | 3055 | 4064

les @l fa | G 5 fifices
Armolures [ransversales: 7

ulba st 7| 6 |G | B | Gt | A | b fpieet
5¢ 5P| 5792)| 829 | 470 | 30,98 | 2400 | 2,04 | 34,25 4{ 15
SP| 4436|5527 | 365 | 2065 | 1600 | 2,04 2942 H 18
4¢1C-D (5P| 40.239] 129,5 | 8,3 | 1927 | 2400 | 2,01 [4938] 11 | 4
D.F|sp,| 5,806 | 514% | 4,71 [ 1952 4600 | 2,01 | 2278 41 | 48
3¢ 5P| 13583| 453.8"| 44,01 | 2663|2400 | 2,01 | 12,61 | H | 45
SPi| 5785 | 402,431 4,69 | 17,75 | 1600 | 2,01 | 22,8 | 4 18
\C-D [Pl 16754 | 1767 | 17,58| 24,61[2400 | 2,01 | 1,84| 11 | 45
1* 5P| 4477 | 4767 | 1,68- f},}f 2400 (2,04 | 20930 44 | 48
o'vg",—,-’ff{(:al’fonﬁ : .‘4;’""\, 0,003. (8. Jo = dﬁlﬁ(ﬂlgwf.f —» v:!fr'/f;;:é

- {{f.f Zone ma’e:’e) L My ,;-_,.,;t — vg‘r.-'l;"_f'
t (en Zone touranke { Bs J»z:‘E - 3 u

~ 434 ~



Por&'que [ransveragL sngs o
Presentation des moments

Niveau: §
5p, -3545 _2,924 _4,}43 -1902 -4,023
=% K5 w5 B 0, 54 a o
3469 4,619 0,827 i 1,494
5p, ~-0028 _oHl 0557 -5513 -4,53
= Fa) 0,406 a A 5441 Jat
Niveau: 4
5p, - 8424 -5951 2,864 -1538 - 7,933
== 4 A%t B 2,50 O 6,012 o
8,3 4,806 6,526 4,286
5P, -0.06 -0,185 -5,23% -2,349
== A 925 B 0,026 A 562 A
Niveau: 3
5F, -6641 -158 -848 _4,084 -16,097 -10,585
i o818 B o4% B 3813 . D 6,372 o
6,533 6+ 7434 A0, 834 ¢ 8L6
Sp -ofi - 0,626 -0755 - 5473 -2,42
== 8 0623 D 0049 D 0,017 A 5 61F JAY
Niveau: 2
sz -14,457 - -938 -10,36 .4,999 -13481 -12,74%
Z2 A 337 B 93 B a4 B 6112 =
14,267 8,548 3,314 - 43,918 8,988
Spy -ott4 - 0,602 -0,75% -5473 -2,431
= A 0612 D 00355 A 0,077 D 5, 617 i}
Niveau: {
56, -1543 -9,613 -A0618 5,43 -10,486 -1 427
=== 48 4u5 D 4858 54 4 6,806 JA
14,34 g.#¢1 9,572 14,963 9668
- 0124 - 0,602 -07§% - 5173 -4 424
A o055 O 0,077 D 5617 A

SP,
:1 7A) 0, 612

~ 135~



. Armalures superieures d;nfef‘iuru Jur aPDwA -

b23em , bz Heem, h:Atem |, diiiw
Nivlapp |6ll| M M ¢ K | 6 |Acl |Aadep )
B |oR| 3515 20189 0, B3% | 6856228 43 | 462 3T14
5',, & |5h| 294 0,0158 ouls | 5 | 56 | 45t | 462 3Ty
7 off 5,513 0,044k 29108 10 883N\ h6 [\6 88 3TiL+
s o 8Lt 6,00 45 20,9693 A~ B~ 043\ 462 3Tig 212
S 5 4,003 o, 001f 049335 625~ 6F2[ 218 | 4 t2 3Ty
NELED 0 0081 2,959 3] 38a ] o4~ 462 3T
b |on| Eulw 0, 045K o, @101 bas | 3 | 440 | 891 ITlh-+3TU
4 e | 5p| 593 20,0320 o3 | 50 | fx | 335| 48 BTl + 2TI2
50 M 938 0,0643 08951 [N\328[ 128 N 675 | N\, B0l 3Tk +
PN 00358 o | P 81| 36 4B | T 2 2T
£ ) #1433 X 09193 [NAL N0 [Sa4l N0 88 STkt +
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Sens lanqt'fua’inal: (64: 0;06‘?111, Pofeau: D4

SPy 5P ., SP2 5P

e 5 - —

Nl N | M | @ lsoll] Gy [N M| @ [soll] G [N™"|MT7| € |soll] G [N [M™| e, |solt| G5

2,099 | 0,265 | 043 |PC | 112,8 | 2062 | 5,496 | 2,67 | Pc | 2055 | 4,501 | 4,58 [ 305 | PC| 2055 | 2062 |549¢ | 2,6 | PC |205,5

7,249 (0,298 | 0,04 |EC | 8247 | 6,962 | 8,654 | 4,24 | Pc | 2055 4,422 7428 | 1,61 |Pc | 2055 | 4,962 | 8454 | 4,24 |Pc |2055

12,399 | 0,291 | 0,023 | EC | 76,34 | 14,859 |40, 767 _:0,9_1_89_2_05,5 7341 | 8,891 [4.21 |Pc | 2055 | 41,859 (10,767 | 0,91 | Pc 2055

o O [y

22.699(0,291 | 0043 | EC | 72,93 | 24,653 |15,852| 073 |Pc | 2055 |13179 (43,132 | 0,97 | PC | 2055 | 24,653 |15852| 0,73 | PC | 2055

Sens Eransversal (e4=0,06%m)

>Fs Sf2 SP, 5P

Corr =, corr —

- X -t N /
N | M | e |sll] G [N"*IM“| e, |solt] G |N™"|M"| e, |sot| G [N M7 eo [soll| 0

14,2¢4| 8% | 0,08 | EC | 88,95 | 14.181 | 5,295 | 0,3% | PC | 2055 | 9,54 | 3,279 |04 |PC|2055 | 14,181 | 5,255 037 | PC | 2055

“Zﬁﬂ_’*_o,z_ﬁ_ 0,01—56 .91 | 1871 | 6,92 0.44 |pc 2055 16,669 | 5407 | 032 | pc EE’; 287 | 692 |024 | Pc 905,5

44,515| 0,259 |0,006| EC | 70,54 |43,691| 9,127 0.4 |pc |205,5 |23405 (7242 | 031 |Pc {20*5,5 | 43691 |9747 |02 |Pc | 2055

54,729| 0,259 |0.005\EC | 70,2 | 59485 | 10,731 048 | Pc 194,76 (29113 | 8,582 | 049 | Pc |19988 | 59185 | 1671 0,48 | P | 194,76

el = \ﬂ-p S _-EZ

68143 0,272 (0,004 EC | 69,86 |74, 955 |13 225 | o.17¢ Pciﬂz,?f 34,894\ 140,639 |03 |Pc|los5 |74,955 | 13425 o476 | PC | 192,72

Sens [ongifudf‘m[: (Cmo it e Poteov: [) 8
spi 'SP‘! SPZ. 5?2
=1

i N T M e lsotl] & N[ e Jso] 7o [N™" M e loul & [N©T[M™] €a |sett] T
0944 | 0,212 045 | PC | 431 | 3087 4,_564__4,_{43'4PCq_Zai_f__-iggi}j,gu 381 | P1 2055 | 3083 | 4,361 4,4:5ch 2055

~ 150~

4,962 | 0454 |0,0718|PC | 9508 | 8,592 | 6403 |01 |PC (2055 | 4,%64 | 5,805 4,443 |PT 2055 |8,592 | 6423 oi | Pc |905,5
2982 |0447 (0049 |€C | B5,2 |14331 |7,9% |0484|PC | 2055 |-10525 | %62 (0104 |PT | £055 | 46331 | 7,506 0,484 fC | 2055

=

alR e lo

4,002 | 0,447 |0p33|EC | 81, M |15618| 8675 |0337 | PC|£05,5 |17 834| 8,343 0468 |PT 2055 |25418 | 8635 \0.33%| Pc | 4055

15,022 [0447 |9029| €C | 78,38 |35 427|18,164] 040 | PC| gog5 |05 68517 879|058 |PT | £055 | 35427 14,164 0% | Pc | L0535




7

A\%

Jens (L/'aﬂsversa[.: (eiz 0,06 F»m) Poteau: D8
SPy 5P, 5P, 5P
N M e lstl] @& [N*IM e (s & [N [M“"| o |sou] G [N“T|M™| e |solt] Ty
5 | §285 | 0,791 |0,035|Pc 1°Ef§’_5_d,i?f522+_39534D,?{J Pc|2055 | 3,753 | 5426 4446 PC|2055 |40,639 | 1953 0,148 PC 12055
4 [48,491] 044 0,08 |EC | 8143 | 26,442 1,429 (0,432 | Pc 2055 | 5792 | 8,44 445F PC | 2057 |26,441 # 429 |04t | PC Z055
3| 2864 | 0,4 |0,025| EC | 7702 | 4516 | 414,79 |0,328| Pc |203.5 | 5,716 |11,£66 (249 |Pc|205,5 |4546 14,79 |0,328| PC | 2055
2 (36,789 | 0,14 |0018] £C | 74,63 | 65,926] 17345|0,263| Pc|2055 | 3472 |13.795 |4,237| PC| 2087 | 65528 |4745 0,463 | PC | 2055
1 48,938\ 0,14 |0015| ec | 73 61| 82263 20,361|0,¢33| Pc|2055 | 0,475 |15, 937 |33552) PC| 2055 | 81,263 20,361 0,833 PC | 8055
l' "
Sens [on‘gi'fua’ma[: (84: 0,06?»7) Poleau: -D 7
SPy 5P, 5P, 5P,
mi| N M | e st & [N M| e |sott] & |N”7 (M| e [sot] G N IM™ e, |sott]
5 (227 | o | 7/ |cs| 68,5 |2617 | 5466 |2,089|PC| 2055 4,28 |4 602 |3772 | PC (9055 |4139 | 552 |3178| Pc 2055
4|aa35| 0 |/ |C5| 685 | 543 |8374 [4502 | P 2055 | 2422 | 6,978 |3208| Pc | 2055 | 543 | 8574 4 5EL Pc-|205,5
Jleese| O / |Cs | 685 | 8727 {0494 |4.208|Pc (2055 | 5614 | 3145|334 |Pc | 8055 | B FeF | 14494 4,808 PC | 205.5
2|5663| o | / |C5| 685 |4804 48,395 1,031 |PC | Joss 347 10389 3,885 | Pc | 45,5 |Mh,021 | 44395 4031 | PC 2055
111086 | 0 /s | 685 | 4559 L1559 | 400 |Pc| 2055 | 330F [48,991 (3836 | Pc | 2055 (1559 |1558) | 40 |PC 2055
Sens transversal: (e, 0,06%m)
SPy 5Pz 5P, SPy
wil N | M e lso] & [N M| €0 sl 7' [N e e Istt] @ [N M7 e 9ol 0
5 | 12,493 4,232 |0,099| Pc (102,24 43714 | 779 |0,568| PC|£D55 | T 31F | 4,655 0,636 | Pc| 2055 (13, H4| 779 |0568| PC | 2055
4 24,78] 0,927 |0,037[eC | 844 | 2900 | 10,685 |0,368| Pc | 20,5 | 44,84 | 7,635 |0,64|PC | 2055 | 2900|4068 0,348| Pc | 2055
3] 76,926 0,834 |0.024 EC | 36,3 |a6,026 [43.759|0,299|Pc | 2055 |14,8% | 40,245 0,68  PC | 2055 |46,086|15759 0803 Fc | 205.0
|2 |49114 | 0,891 |o018] €EC | 74,6 | 6429 |A6,099|025 |PC|R055 46,8 |12,175 |0,#25 | Pc | £05,9 64,29 |16,095 085| Pc | 2055
A {4302} 0,894 0015| €C| 136 |82 86¢| 48,885(0,928\Pc| 2055 |48 504|14,506 |0, 784 PC 2055 | 82.8ce| 18 885 0,248 P | 2055
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benslongih di nak Poteav: B3
(e4= 0,058 m)
5P1 f)P‘ 5?3 5?;
WA N T 1 e Lt & | x| pgore | e, [sol] & | N7 e | e ool & | v (M| e, | dolf| &
A% 3,086 0 7/ |les| 685 So3f | 342 | 495 | Pc| 255 | 45ue | 3,382 | 2N |Pc| Zess | Zedf 3962 | "495 | PC | Z.55
Lol s41f| 903 | ge06 | EC 70,96 5,365 6049 | 213 | pc | Ze5S h,o8k| 5031 183 | PC| 255 | 5345 | 4047 {73 | pc | 255
391 4243 | go3l | geed | EC | F90 9100 | Boty | #88 | pc | 255 682 | 6454 | 098 | pc| Zi5S | 4783 | Betw | 9P | Pe | LSS
2v| 23,069 o903 | 9002 | EC| 493 23881 | 4459 | oB | pc| 258 | 955 | 75| o8| PC| ggs | 1278|949 | 473 | P | 55
To| 6,995 0031 | goofd| EC| 642 | 16,631 | 4057 | o63 | PC| 2e55 | 12802] EFT| ol [ 7| 255 | 1é3| 7257 g3 | pe | 245
sens trandved ok (e4=0,058 m) s
5, SFp 5% S
il N v | e lon| & [N mer | g sl & [wmn st | g |soll| 8 | NAT | M e, |l 6
A% wubb| o381 | o 1B | PC 3¢ 5,5 1242 | 931 | pc | 2055 | 2,138 | 2586 | 431 | PC| 3oss | 320 | 3,296 | 101 | PC | LS5
o| 450t | obus | o068 | pc | 153 | #3106 | 33f | 035 | Pc| LesS | 3o | 3435 | Afw | PC| L5S | 533 hAF6 | g8 | Pc| 255
3| azonk| 0333 | ool | £C| Hu | 20365 | wsaF | ot | pc | 2055 | w023 | w28 | 446 | pc| 255 | Suth 5195 | 441 | PC| 255
95| ous8F| 0353 | gote | EC| #e | 36606 | 5400 | o8 | Pc| 12 | w28 | 5018 | 41 | PC| lofs | 79433 éoFf | g5t | PC | J5S
Tl 308 | 082 | 902 |£c| 74 [agsrr | bust [oB3 { L] 175 | 438 | 4215 | 456 | PC| 2,55 | 338 | Tk 62 | PL| togs
§ v u
dens /Mgf bud, naP E= (e‘= 0,058 m) Pof‘eau: B 6
S Py 5P 5P Y
Niv] N M € |sll| & Nmax | perr | €, | 5oll 8 [Nmin | Mo | e, |5l 0 |NO™ | M™ | & |50l £
5, | 2234 | 034 | o015 |EC | Fan | 281 | 318 4505 PC | Rosg | 436 | 3308 | Quct|PC | ZesS | 18K | 3,9% | 2lo | PC o5,
i | 626 | 0038 | aoou | £c| Fat | B3P | bees |ssm | PC| 855 | 354f | 503 | qug |PC| 255 | 4fé bouf |49 | PC| ZeSiS
30| 1753 | 5029 | oors | EC| 497 | 807 | 2956 |osst |Pc| 258 | 5983 | 448 | q45u|PC| 255 | 8305 | B0l | o%F | PC | L45
20| 15,348 0028 | goo2 | £C| 493 18635 | 03 | 0505 | PC| Le55 | T4 FIH | 100F | PC| Lo55 | mMA51 | 445F | o BM1 | PC | 2555
To| 2999] 0033 | qool | £C| 893 | Jusat| 19 w8 st | PC| o5s | 9503 | 57TF [0y [PC| 2065 | 74 139 | 4954l | o6 | PL | 2085
5ens transveraall.. (e1= 0,058m) .
5P1 5 5P 5%
il Tar 1o Joa] & | nmelpgor| g |sol] & [Nme | pom| e (ool & [Nor |p(™Y) 6 |ooll| G
K| 6188 | 453 | o44f | PC | 43¢ 6953 | 4,383 | 963 |Pc | 2085 | 352k | 461 | o uth|PC| 2055 | 6983 | 4353 0,63 | pc | 2955
5| M | 9561 | godx |EC| B19 86 | w AP | 9132\ PC | fo55 | Ba4¥e| hE9 | 9506 | PC| Ze5S | 134647 52¥8 | 038F | PL | go5C
o | 26, 7% o549 | 0021 | EC| S 3440 | 57 | st6f | P | Lot# Gool | 6559 | 06l | PC 2055 | w4¥ | 6,835 | o 48| PL Les.S
| 2] 36983 | o549 | gofs [ EC| Fn | 5L MF| 4913 | o1 |Pc | (891 £166 65#T | o801 |Pc| 2055 | (855 | 7,97F |e wIE | Pc | AolS
Tl wtdn | osud | o2 | EC| BL | #248| 791 | ot [ PC| 683 | 725 | 7361 [ ol [Pc| e85 | 19,3% | 8075 |0 ¢TI EC LasS §

~ 452



Sens /ong: tu dingl -

Poteau: 'BF

(e,=0.058 m)
5Pt o8 5P, 5P,
Nl NI M e [ooll| & [ N pger] g clooll] S [NMT M| g [soll] & [ NmeE | pger] g, ool G
55| 089 | ot | o187 | PC | A3F 2520 3398 | 134f| PC| 255 |-2#5 3104 | 139\ PT | 2055 | 2522 | 3398 | 134f| PC | 255
44| 2399 | 0209 | 4095 | Pc | 1859 | FF2 | 5155 [9468 | pc| Pe55 | 295 | W ¥H3 | 143 PT| 255 £ | 5155 | okél | pc | Le5.%
3% k322 | 098 | o0k | PC 453 | 45019 | 633 |oudl|PC | 255 | 450f | 5882 2904 | PT e85 | 15,01 £33 |eontd| Pr| 2055
27] 43w5 | 0919 | qopf| EC | gFe | B38| F43F |93 | BC| 255 | 4150 | 618 |guef |PT| 2655 | 578 | 343 | o3 | BC| ZeSS
P 8268 | 0209 | 0o3f | EC | 831 | 3549 | 972 | o404 | Bt | Lo5;5 | 16,6 | 4272 | 9553\ PT| 8445 | 3247 | 9#7 |g296|FL| Z4S
Send brangverdal - (e,:ﬂ.ﬂfﬁ’m) : :
50 173 56 SR
Nv| N M & |5l | 6 |NT*|re| e, |soll & N pqar)| g, | sl & | par | pamer| g, |soll i
$| 4351 | 0089 | oot | EC | #8 | 3wf | 4459 | 421 LC| So55 |-2799 | 4213 |15k |PT | 2055 |-2,329 | #.2/3 | 4544 | LT | 2e55
il 3015 | 003l | oM | EC | 428 | a4 bb | 4588 | 0395 | PC | 2055 | -10,696 | 642 |41 |PT | 2055 | 10496 | 6442 | ps2 |RT | 2:5€
Fo| tute | 9030 | goo| L | Poof | J39| 890 | 3% | pC| 2055 | -9353 | Tok¥ o 96F | BT | 2055 | -1353 | 9okt | o046t 2T | 2055
Dol s 8fn | 003 | goo3 | EC | MF | 2823 | 1063 | o372 | PC| 2055 |-5893 | 8889 | 1508 |PT| Ze55 | -5,1e3 | 19477 | 2482 |PT | 2055
1] mith| 003 | oo0l | EC| 613 | 3828| M3 | 036 | RC| 255 | .0908 | 5437 |3 34| PT| Ze55 |-944% 21 68F | 45¢ | BT | 2055
2¢nd /Mgﬂ'fud:'na/:- (3430,51534") Eaéeau-."ﬂﬁ'
5 5 5k Sk,
Niv| N M e |l | 6 N‘"" Mar| &, | goll (Y Nmn | DO E (ol & | e e e goll| @
5 o8 | oqef | sttt 2| mf (3522 | 3004 | 123 |0 | 2055 | -0#5 | 3398 | 4530 |pT | 25,5 | —o#5 | 7376 | 4,53 | PT | 2055
Go) 2,88 | o188 | +0f8 | P.C 992 | 774 < 4.3 | 06l | PC| 2055 | .Jaub | 5155 | 195 |PT| 255 | -2qué | 5455 | 45 | PT Zo5 5
35| 348 | 0183 | ooMt| £C| BF | 1446 | 5995 | ouou| PC | Zo55 | 4,866 | £I5F | o |ET| Zess | -4, 84 4I8F | o6 | PT | Ze55
Dol suas| o185 | no3a| EC| 19 [ 23043 | 7032 | y31 |PC| 255 |-12,949| 73% |obes |ET| 2056 |- 19949 | 7378 | g40h 2T | 2055
1] 6450 | o163 | oofb | EC| #87 | 31415 | 1315 | 949 |P.C| Zo55 | -17,881| 9,047 |oS5AL| BT | 2055 |-17,981 9669 | o541 |PT | Zess
S¢ena brandversq/.- (C‘.‘{: 0058 "rn) ‘ i
5A4 56 50z : SR =
N NIV e | & [ ume e | e |soll] & | Nmin (MO | 6 (sl & | N IM™Y 6 |5l G
55| 4,128 | o157 | 023 | Dc | BF | 5746 | 424 | ofif | 0c | 255 | Zogs | G082 | Avo |PC| Qob5 | Sadh | 4,044 0805 |PC | Zo5%
w425 | 100 | o1 | pc |set9 | 22024 | 5901 |ou®3 |BC | D55 | 339 | 345 |088F|2e| 255 | ade2f | 594 | 0473 | PC 2055
3 (0 | 098 | o06 | 2C | 481 | 20890 | 302 | o34 |8C | 2055 | 481 | 44F5 | o9 |pe| 2o55 | %990 | £l | 934 |2C | o558
2 0,663 | 0,47 | gout | EC | Sfo | 30,681 | 515 | 92F |PC 255 | 500 | 5403 | 108 |PC| 2055 | 30642 | £X5 | 9268 |2C | 2o85
W[ 26038 | 098 | son | EC| Buds | 40495 | 1086 |s26e|pC | Dess | AG34 | K58 | A5k |PL| DS | 40675 | 1926 of66 | PC | 2-55
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Q Lalcul des armatures /0n?l'['wdf'ng/(4 (Sous 5&)
Remarque :
fe ¢aleul fm'f dous (5;:1) q donne. deg gections d'armalire o ‘h?a[’r'rﬂd cad
Gu'on a pac beaoin datier b e belon pent du pporber genl led offords ( Boir
et dections entidfement comprimees), Aarals oue Dour fu gecbions Bartiellement
wmgbn‘ma'a o7 a lrouved aans ‘fmf/?“u nive eaux e goclions A'acier

tres Fnidle 4, Povr cela 6% qome dewle _meal led gectisng i v mades.,

Armalures min  Sous: (5P4)

SGC[JIDHJ enh'erewenl' CNHPD'M e’es

Sens transversal : 02=23 , 63-4,52

Pot D4 Ds D7

mvls 14 |3 |2 (414|312 (4 14312 |14

N | 14284 27901\ 44,315| 54,7296 6,143| 18491 26,63 |38,789 | 4.6,938] 24,738 36,926| 49114 | 61,302

Ol 4 |4 |4 |4 |1 [44(44 44|44 1|4 1|14

A im0 | 479|265 (351 (4,37 | 4,66 |2,5% |3 484,39 4,6 |23% 3,45 |39

Seclkoms enberement Com prim ees
02=231 ,8;-152

Sens [mjtf?zd: nal

Pyt D4 D8 D7

Nvi4 | 3 |2 |1 S 2 |4 5 |4 |3 |2 1

N %249 (12,399 1%549|122,699| 2,982 | 4,002 | 5,022 2 217 4,435 | 6,652 8,869| 44,086

64| 1 1 1 4 1,4 | 4,4 | 14,4 | 1 1 1 1 4

Amin| 0,46 | 0,79 | 412|445 | 0,27 | 0,36 |045| 044 | 0,28 [0,43 | 0,57 |0.#.

Sections parﬁ'e/[emenf Comprimees

Pot | Sens | Niveaw| N & |Y:-ah | 0m Q4 |AMN g 72
{ong 5 | 0394404233 | 1584 | 115 | 44 | 022 <

Ds 4 | 4,962 |0,3375| 4845| 4,04 | 44 | 058 O3-4,52
Erans| 5 8285|0,3508| 12,63 | f6,40| 4,4 |2 35

Dg |long| 5 | 2,099 |03767| 4356 | 387 | 1 | 0,40

Dz \brans| 5 |12493|03539| 12,74 |24,52| 1 |2,51
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% Armalures min_Sous (S8)

lM’g‘M’ i e Seckions enlierement cﬂm?ﬁmé.s
'pqt 83 B6 81 F8
NIV] A 3% 2% 1% by 4% J: 2% 1% 2% % ; 1%
N | e | g3 | Besg | 14395 | 2234 6 2% I3 | /52484 | 79739 | 6245 £168 | 3,433 | S 44 | 697
Bt | 14 14 1y 14 1 7 7 7 z 14 14 A 718 12
Amin 053 .9 717 1,bl .75 o043 o 75 104 7 3F - df 28 .5 csf 2id
o fend trang w/wf 5 Sectiond enlierement Cam}'f-'maéd
— Or= 25 &= 157
pot 83 B6 6 F8
Niv| 3% 2% 1% 4% 33 7% 1 53 4% 33 2% ; * 1%
N | 1#04y | 2058t | 327} e 449 2o Hé | e 75 44 7,357 3075 Loty | 112374 | 162%4 | 208 | X6 432
61 ] 14 LY %4 1 1 1 A 14 14 44 14 74 18 18
Amal 75 237 3/2 114 125 2% 3% e 73 e 29 673 752 158 Zé 33
fectiang ?arh‘e//emmf c‘am?ﬁmfés
o= 25, Es=-152
deni trand trand fong lon brand
Niv| 53 4i 5% 44 4% 33 5% 4% 5% 4% 3%
N |4 wte 9,504 6185 | o 5% 2399 | 4322 | <t | 242 418 | 4725 | 1529
X | 9423 7138 4?33 | o423 | 9 3éde PLaal 04033 | o34 04733 | g3 | 93304
i s | o | oy | e | g0ék | 55 | wp | 135 | 7k | 7ol
Om | g02 | sp | B2 | 490 | 4ot | met | 19 ¢33 59 | Ayc8 | 4,92
6 | 14 26 gk Ty 14 14 7§ 1,3 75 72 718
A" 4 303 413 513 o 73§ 299 o 97 13F 168 | 442
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Calcul des armatures [aﬂyl'fudllﬂGIES.' Pal’eau\.'.Dll-” (s0us SP2)

Soll (NP g ppeort) (N 2B M)
Sen long trans long trans

‘Inil 5 |4 | 3|24 |54 [3 12 14|15 (41312 |4]51]14 |32 |1

N | 2,062 6,962|11,853 | 16,766| 24,653 14,181 | 28,74 | 43 694 59 185| #4955] 4,501 | 4,822 £344 | 1026 | 4347 | 9,54 |16,669 | 23,105| 29,113 34,634

—_—

M | 5496| 8,654|10,767| 12,663 45 852| 5,295 | 6,92 | 9,123 | 40,731 |43,225| 4,58 | 7428 | 8,834 40,435|13132|3,239 | 5,40%| 7442 |8,582 |19,639

er| 2,67| 1,24] 0.91 | 0,76 | 0,73 | 03F | 0,24 | 0,21 | 0,18 |0.176]| 3,05 | 4,61 |4,21 |4,02 | 0,9% | 0,34 0,32 | 0,31 | 0,49 | 03D
To |205,5 2055 | £05,5 |205,5 | 2055 | 4055 | §055 |805,5 | 194,#6|192,72) 205,5 | 4055 | 2055 |205,5 |205,9 | 205,5|205,5 | 2055 199 88| 2055

f 283 440 407 |092] 089053 | 040 0,37 (0,34 (0,336 | 3,94 | 4, #F| 4,37 | 448 | 443 | 0,50 0,48 |0,4F | 0,35 |0,46
Mp| 5, 855| 9747 12,699 15425\19,274| % 516 | 11,4 84| 16166 (20423 |25,185| 4,818| 7. 8213| 10,057| 12,407 | 14,852\ 4,77 | 8,00110,853| 40,49 |16,051
M {0,0402|0,0672|0,08%40,4043|0,1728|0.0528|0,0%391 | 04114 | 0.1386 |0,1735| 0,0332| 0,0539|0,0693| 0, 0 B34 0,1026)0,0329|0,0551|0,0748 | 0,0702 |0, 110k

K 436 (319 |27 (238|205 |37 | 288 2305\13,9 |1%05| 48,9 |36¢ | 313 | 23,8 |24,34| 49,2 | 364 | 298 | 51 |55 1F

€ [0,9147 | 0,8334|0,8810| 0,811 |0,8592|0,9938 0, 8858 | 0,8684| 0, 0567 | 0,844 |0,9218 |03031 | 0,8920|0,8832 0,6129 |0,9221 | 0.9014|8 8804 0,8543 |0 8430

~ 456 ~

Gy | 9633 | 17166 | 155.56 | 17447 | 208,88\ 413,51 145,83 | 1822 214,06 |24633| 8589 | 1475 134,49 | 45108 | 175,58 8537 | 116,34 14094 | 175,48| 18427
K 2044|2044 20,44 20,44120,44 20,44 20,4_4_:‘29,{54“215}_ﬂr__zu.q 2044|2044 | 80,44(20,44 (2044 | 0,44 10,44 |8044| 24,01 |2944
X |04403 |0, 408

& | : o e, T geselogey| | | | i

Y e el e o4t loamt| | il ! .
o | O (R DR N T T ) R K N

Ta T e L 21302 | 24086

My P R e s I, 43984#?}9’34____ ______ A 2 :

4M I R N P | N (N A P T - i

Y 399 |m28| | |

Afs|4.22 [ 722 | 9,53 | 1014 44,83 | 5,50 | 85% 49,31 |45, 37 1942 |3.4¢ | 573 | 746 | 907 |#1,28)| 342|587 | 809 | 756 |42

Al 373 (556 | 61| 272|968 212 | 474 | 490 | 4,28 (427|300 |a68 | 574 |63 | 808|145 [ 490|859 |03 |39




Calcul des armatures lanjtfudmales.

Pol'eau: D.-'z (sous SP;_)

Soll

(Nmax : M Corr)

(N min , Mcorr)

Sen

long

Lrans

long

trons

3

2 | 4

)

4

3

2

4

3

2 14 15 |4

I |2

2,61¢

8 #2%

1£,021| 15,59

13714

z_g:aa

46,026

64,29

8&_8_54

2,122

2,618

J AT | 3,301 7 31F | 11,84

14,836 16,8

A 8,504

54668

2089

1,20f

40,494| 12,395 15,589

4,031| 4,00

| %79
0,568

10,685

13,759

46,099

18,985

6,914

8,145

16,329 (12,991 4,655 | %435

10,225|12 115

14,506

0,368

0,299

0,25

2055

2055

205,5 | £05 5

2,249

5,886| 9,

004%

434

0, 9144

2| 4352,

290,0813
| 2815 | 25,0 | 21,4

11,886

qb;a

20,44

4884L
1492 |
20,44

L

1191 | 4,16 |
14, 3'1-7__ 4&_034—_
0,0 9_8£ 01246

0,815 | 0,626
168 | 194,26
2044|4044

1053 | 435 |

4055 | f055

0,728

0,0688 o055

I 3.4

13315

2044

| 74

767 | 9H4

4,14

9984 45,312

0:8922| 0, 8115

0528

239 |

1751
2044

11,68

[0.059

4085 |
0459
s
0,455
19,46

0,854
| 2161 |
2044
0,423
01817

1584,

22715

19,357
4763
2,43
46,48

4,H

52¢

044
| £6%
0,1816
1653
0.8414

2055|4055 | 20

3.L88

7,34

3,285 (3,834 0,636 |0,645

0,683 |0, 125

o, 144

2055

2055

205,5 (2055 | 2055 | 05,5

2055 | 8055

05,5

0,388

0,£809
14.38 |
0,8198

| 32.0% |4

[ 490
20,9819

3448
737
0,0504

0, 9058

L

384 | -

35
9163

3,4453,99 | 0,796 | 0,805

0,849 0,885

0,944

10,738 | 13,534 | 5,824 | 9,531

12,59\ 14,848

17448

0,064

| 300|259 |43,8 | 3235

0,014 | 0,0932 | 0,0401| 0,0457

0,0868|0,1024

01203

271 | £4.36

24,9

0, 8888 0,8+ 0,915 | 5,894 4

Q, 88“ 013}30

0, 8645

254,28

294,04

85,7

26 44
0.4232
9859
0,1817
7,44 |
$27243
49,75¢
7003
96¢
20,11

2044
4232
0,859
01817

14,113
1747
24,36 |

1524 |

2875|
19357 |

£0f4

4103
2044

|440 |162,2| 95,9 | 1298

154,98| 172,4

194,8

2944 zﬂi‘”'__ 2544|204 4

2044|2044

2044

335 |

4.8

4.7

778 | 992 | 4,21 | o5

9,46 |41, 27

13,3+

3 06

104 | 91 |447 | 4,23

593 | 7lr

896

i
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Calcul des armalures [anjil’uc}/ina[es . Poteau: D8 (sous EP_?_)

ool (Nmax , M corr) (Nmm n M Corr)
Sen long trans 3 Long trans

w5432454-3245432454—324
N | 3,003 | 8,592 16,331 | 25,618| 35,427| 10,639 | 26.442| 4546 | 65,9288%,243-1,229|. 4.764].40,5%5| AL 34156651 3,353 | 5332 5316 | 3,192 0,415

M| 4,351 6,103 | 7,906 | 8,635 44,164 | F953 |11,42914,%9 | 13345 |20,364| 3,945 | 5,805 | 7,61 | 8,749 |13,8%9] 5,426 | 8,441 | 14,266 13,395 |15,95¢
€| 4,415| 0,71 |0,484| 0,33%| 0,40 |0, 48 |0,432 | 0,328 0,263 | 0,233,284 |4.449 | 0#24[0,468 0,54 | 4,446 |4,45¢ | 2,419 |4.277 (33,552
0, | 2055|2055 |205,5 (8055 |205,5 |205,5 Z055 | 2055|2055 |205,5|2055 | 2055|2055 2055 | 805,5 | 2055 | 205,5 |205,5 | 205,5 | £05,5

P 14575 0,87 |06ak (0497 0,56 |0,98 |0,592 |6488|0,423 0,39 | 33% | 4,379 |0.884| 0,628 0,6% 4,606 | 4,611 2,279 |4,43F |33 712

Mgl 4, 85¢| 2475 | 10,517 |12,232|19,839| 9,660 |15,654|22,038| 27,588 34,0 |4.442 6,5% | 9.304| 1.2 43,49 | 6,02% | 9366 | 42.45|43 897 | 46,013
M | 0,03350,0515 0,025 | 0,087 | 0,438% [0,066¢ |0,40%8 04518 04921 |0,2342) 0,0255 0,0453 |0,0644 |0,0772|0,4184 | 0.0415|0,0645 | 0,0 83| 0,035 0,03
K| 486! 376 | 304 | 2695 | 904 |324 |2355 | 187 | 459 | 13.8 | 53,5 | 406 | 32,8 | 292 |22.45 | 42,8 | 32,7 278 | 2546|232

& 10,9244 | 0,9043|0,8893|0, 3808| 08575 | 08936 | 08404 | 0.8516 [0, 8381 | 0,264 0,9270| 0,9901| 0.8954|0,8943 |0,8654) 0,9137 | 0,8952, 0. 8832|0,8744 | 0,863

e] 8602 170 | 438,16 455 64| 208,96 | 430,84 178,14| 220,6| 26445\ 30435| 38,51 | 103,45 | 42805 | 143,84183,61) 30,13 425441 45100 164,96 184,03
(K| 2044\2044|20,44 20,44 |20,44 (2044|2044 2044|2944 |20,44| 2044 20,44 20,44 2044|2044 (2044 20,44| 2044|2044 (70,44
(24

¥ . _|04832 04232\04232\04282| | | | ..

i | lesss| | |a85900859 fosss | | L | L | -
M odgfF | | |0481%|od817 [o4B1F boob

Y4 — 1 s T 2 I N R R A 2
el | 2735 207151 2205510m,8) | | B L L
M 19,35%| 19,757 193571935 | N T i Tl
aM| | | | |o482| f‘_@e‘“,ﬁﬁ!ﬁ»“%_ A

A 066 | 3.69 | 4133 | 19,43

0rol 509 | 56| 782 | 9,56 45,06 | 745 | #89| 46902425 (258 (296 | 4,77 | 6,8% | 835 |1314 14,36 | 6IL | 807 14443 1213
pe| 276 (3,42 | 393 | 346 |6825|asz |559 | 645 | 555 | 502(325 |59 |38 19,40 11925 | 347 | 554|181 | 975 [12,08
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Calcul  des armalures longitudinales . Poteav: ‘B3” (sous SPe)
\/ — —— - e —
50| (Nmax, — pqcorr) (Nmm ., o)
Sens long trans long trans
NV 52 | 4| 30| 26| 15 | A% | 4s| 32 | 20| 15| 62| 45| 33| 25| 15 | 8% | 43| 3¢ | 22 | 1¢
N | 202t | 5365 | 9193 | 18 881 16639 | 5,57 | 13,106 | Su,345 | 36606 | 49,1f | 2,546 | 4.08¢ | 682 | 955¢ |12,297 | 2138 |3 00 #efs | 4 L8 | 4038
M | 392 | o4t | goth | 3457 | 1951 | 149 | 3337 | Asay | 5429| 6,499 | 3382 | 5031 | 4654 | #8H | 759 | 2566 | 3433 | 4283 | 5008 | 6295
bo | 495 | 1,73 | 488 | %3 | 563 | 031 | 935 | 479 | o148 013 | 217 | 193 | 298 | o082 | o¥/ | 281 | qa4 | 406 | 479 | 45
6 | 2055 De55 | e85 | D55 | Fo5,5 | D055 | Bo55 | 2055 | 19914 1755 | 2055 | 2e5S | LoS S | ZeSS | eS| 9055 | De5;5 | o5 | ZoS5 | DesiS
t | 209 | 127 197 | g8F | off | 045 | 239 | 433 (0988 olF | 433 | 43F | 472 | 416 | 985 |1 435 | 4,48 | 42 | 433 | 1%
Mt | w23 | 68w | 1365 | 1126 | 12,512 | 568 | 5,14 | Bok | 1055 13306 | 3608 | 4575 | 7638 | aliq | 10448| 2886 | 38k | 4,828 | 5610 | 6845
M | goy36 | qofer] g595F | q1152 | 47318 | 50258| 50594 | 0,083F | 21088 21461 | 4031 | 00575 00785 | 0o M3 | atos | go25f 503?5,-’,0*’7’?’,«5?'? go¥eé
K | arc | sn0n | 254 | 2253 | 206 | 565 | 341 | 286 | 23w0 | 2o | 458 | 351 | 489 | 257 | 236 | 589 [ 4492 | 384 351 | 309
b | o, 917 | 8% gFtin| o B6b8| o854 | o901 | 2904 | o883 | o8 | 286 | 48| odeel 886 | o BFHL | 8P4 | o5 | 4 US5 | o904 g Fool | < B9
6 | 201 | 1358 a5 | igen | 309 |t | 1) | 50 | ap | 2es@| NF | 9197 | 1053 | 1614 | 17R9F| Beas | 1500 | 109,38 1194 | 135,92
K 43,4 I ¢ | ] 1
< | 2394 g |
¢ £ 9418 1 i o
M | o 1497 1 Q 2 I i
41 743 { 1 a |
7 i | |

ba | I Y/ Y | | 1
My | 1706 . ! | |8 |
aM | [ 236 | \ W |
A’ .| o MR D | IR S| 5ol | . l
Afs| 350 | 578 | 8o | 997 | mar | 2on | 428 | 488 | o1 | a5t | 2a7 | 43 [ 452 | %97 | 407 |23 | 31§ | 403 | 471 | 582
Afe| 302F | 45 | 575 | ¢f | #31 |opr | 176 | 798 |qae | K0 |24 | 373 | 49 | 564 | 674 [ 185 | SAC | doF | 3F1 | ABE
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N

\ o 4

Calcul des armalures (anyz‘l'udmales. Poteau: B6 (Sou.s sz)
40l (N""“, Man“) (N;m'n’ /Va’arr)
Send long trans long ' 4 Arans
Niv| 53 3 : s | 15| 4 | 3] 20| I | B 4| B3| Z¢ 1o s 4| 35| 2| I8
N | 261 | 2397 | 12801 | 18635 | 28524 | 4953 | 18180 | 30683 | 52997 | M 288| 135F | 3567 | 5987 | 7467 | 9503 | 3524 | 89H | 9pcl | B%¢ Fol5
M | 3998 | 4003 | £958 | 43 | 7048 | 4383 | 4273 | 5781 | 4923 | ! 3398 | 5024 | 4673 | 78FF| g¥FF | 14H | 929 | 559 | 4547 (214
€0 | 1505 | osin| 0621 | 0505 | ottt | 083 | 0830 | ot8¥ | 0131 | ot | 2450 | A0t | 1754 | 1o2F | 0924 | o4fy | 450k 2601 | o %1 | 1041
G0 | 2-55 | 2e55 | Zos5| 90Cs | 2oss | 2055 | 2055 | Dot | 18911 | 1683 | 255 | 2065 | Dos,s | 2SS | DS | 2455 | 2058 2055 | 205,5 | Doss
T [ ins | ooy | otst | cas| osst | o4 | o372 | a36f | o270 | o251 | 2597 | 4,552| 1296 | 1767 | 1 %6a | o4t | 944l | o FT | o941 1181
Me | 4293 | #038 | 9745 | 72,90 | 13,903 | 5350 | &5 | A0b4s| 1y 308 | 189 | 3577 | 553¢ | 7,48 | S | 1074 24| 5413 | 485 | Fesa | EL9F
M | gobnt| oo¥n| 07007 | 4,127C| o743 | 00551 | 0¥ | 21095 | 21uf! | G781 00369 | 2,058 gotte | 109] | g 704 | 95,0293 | 40563 | pof05 sofd0 | 9055
K | 2195 304 | 2475 | 215 | 7195 | 341 | 312 | 733 | 907 |M3F | by | 35,4 | 793 | %1 241 | 615 | 35¢ | 09 | 738 | Z4
b | o902 | 0 88%| 8% | 0863 | 55 | otelt | 4898 | o8¢15| 0853 | g 8uot | 4NB6 | o70ed 2,864 | 0 8793 | 28721 | 59348| 99012 | 289/ | 48858 | 2 3821
f’j 118 | 138 | 170 | 11535 | 2154 | 1,38| 1344 | 1803 | I0F | 256¢ | 9452 | 118,45 | 1335 | 2é0 7| A4 F | £E19 117,78 | 135, F | 745,83 | 753,78
K 2o, 44 2330 | 29,9
i VL 939/4 | 43%54
¢ 0859 o 8415 | ¢ 8747
M 1817 ool | o764]
4 1333 1233 | 1,83
Oa 2982 1134,8 | 1774 :
My 41,948 15,65 | 959
AM s 1345 3,658 | 8295
A’ 1,41 Lt | wt
Ats| 356 | 598 | g | t53 | o | gt | 470 | a2 | igst [aspr [ 290 | w5 | 038 | 3p | gm | 175 | 45T 5 65 | 77
Afe| 296 | 422 | 538 | 61 | 43t | 320 | 740 | 100 | o | Lo | 25t | 38 Sor | 58t | 45 | 928 | 25F | 3¢F | A¢L | S44
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Ca[Cut des armalures lanj:fua’r'wa[es. Pofeau :‘B?” (Saus 5!02)

i
M|

50ll (Nmex , pqPr) (N™, parr)

bead Jon | transg b /wr? trans

NiY| 55 | 45| 32 | 22| T | 5% | 4% | 3 [ 27| I& | 4 | 33 | B A4 | 3| 28| 13
N | 2520 311 | 75,277 | 2378 | 3279 | 340f | 1466 | 23,903| 88003 | 30, 2%| -075 |- 205 |-650F |- 512 |76 |-2.19 |-10,69¢|-9353 |-5893 | -2 98
M | 3308 | 555 633 | FUF | 9FL | 4159 | 6587 | 5689 | 70,627 | medt | 3704 | 4783 | 5882 | €989 | 9272 | 4 213 | 464] | Goay | §887 | 4437
Co | 1,341 | 9448 | o421 o33 | o290 | 1221 | 9395 o375 | o3 | g3k | 4731 | 1613 | 5904 | obof | v 553 | 1544 | 9621 | o NF | 1,508 | 3344
G | 2055 | 2055 | 2055 | Zo5S | 2265 | 2055 | 20555 | 2045 2055 | 255 | 2055 | G55 | 2055 | 255 | 285 | 2055 | 2ess| 2eS5 | 20085 | Doss
£ 14687 | 0808] 0561 | o453 | ot | 1741 | 4535 |295 | ssrt | o5 |2.279 | 2553 | 1084 | opat| 0693 | 1¢qu o781 | 177 | 1648 | 3 48¢
Mp| 352 | 6039 | 842 | 10 #7 | 14,19 |4et | 893 | 12331 | 14, 581 | 16,239 | 3.9 | 5,8 | 6793 | 8599 | 1679 | 459¢ | 14 |10, 75%4| 912 | 10137
M ﬂ,ﬁﬂf’f o 0bl]| eoB6¥ | o e8| o 74 F CoUFE| oL | 07048 | 07499 | 0766 | 0033 | 00535 | 0é?t| 0oBh| 67195 | oy 3 | 90831 | £, 1065 | 50919 o, 7043
K| w | 308 | o0rs | 38 | 79rs |3g0 | 2 (2095 | 180 | e | 40 | 32| 317 (%8 | 920 | 396 | 0975 | BBH | 0% | 2408
£ | 9% | o815y | o883 | 28687 853 'quﬂ o878 | 28677 | 28525 | 0B4bk| 09019 | o 904, 4895 o 7Fof| 0,8649| o908l < 8831 537 | o 843 537
0o | 913 | 12805 | 154% | 1816 | 299¢ | 1064 | 1603 | 7986 | 2022 | 038,46 | 85 | mus | 13505 | 156F | 190,9 | 40,1 | 15,4 | 178 | #9¢ | 1#2
I3 20,44 Loy | Zo,u8

& 3 74131 24232\ 44238

2 0 85% 0,859 | %859

M o 7817 2 71877 | 2787}

4 7333 13,33 | 13,33

. U 21| 22937 | 22737

wl ] - gl = | |anson| ||

M| 1928| | /LI I (A TR S

A 209 9263 | 498

As| 290 | 50% | 723 | 937 | /054 | 38 | 24F | %82 | 128 |41 | 93 | 435 | 6% | 738 | | 383 | 4 | 5% | B4 | B
Me| 234 | 38 | 35 | 3F | wte |35 | 3F | 472 | 4ot |44 | 28 | 5ob | %31 | 1072 | 1415 | 4us | 952 | 10| 98 | 748
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Calcyl a’e_.s armabures lonjt'ﬁla’z'ﬁa/es. Pafig :“Faﬁ (50u5 SP%)

*

50l (Nmex peerr) (Nmin, Mc,»f)

Send long trand long Arans

Nv) 5% | 43| 3| 29| 4= | 62 4% | 33| 25 | 13 | 58 |45 3 | 22| 25|45 | 42| 32 [ 2% | 15
N | 2529| ##4 | s | 23083 | i85 | sme| 12027 | 2,392 3004 40495 | =475 |- D940 | -6 86 |- 4249 |- 17,881 | 2,084 | 3895 | 4. 81t| 5007 | 4434
M| y7ou | 48| 5925| 7202\ q35 |nasne | 5901 | 1102 | 625 | 1806 | 3398 | 5755 | 438F | 9394 | 9449 | 1082 | 3us¢ | a875| 5403 %58
fv 723 | 962 | 940a| 031 | 979 o835 | ql 93 | 534 | 22f | o2 | #4531 | 475 | 9 | 0b0h | 6541 | 10 | 0 88F| 4979 | 108 | 754
0 | 255 | 2045 | 2055 | 2055 | D055 | 9u55 | 2055 | 255 | 2055 | 255 | 2055 | 2055 | De55 | Dess | 2055 2055 | 2055 | Jess | oS5 | 2088
? | 13 | oK | 4544 545 gasd | o5 | c633 | 48 | o4t | 4406 | w bt | 189 | 1056 | ofah | o681 | 1t | 7007 | 769 | 129 | 168
Me| 3455 5882| %975 | 10349 | 1364 4,-7;7 F673 | 72028 | 15,563 | 44 52| 3503 | S5b8| #35 | 973 | 1277 | 239 | 400 | 5189 | 473 | £989
M | 92355| 90b0] | 4082 | o106k ,,7;1.1 8051 | o083 | a3l | 21997 | 27488 | 9034 | 9 o573 | ool | 0 093f | 07952 | 0 90944| goutl| 6053 | 00628| 20853
K| a7 |3405| 281 | B38| 1977 | 3#8 | 29 | aes| 29 | 73 | ace | 352 | 2985 258 | 2134|585 |43 | 37 | 333 |.224
£ | 9914|8981 2884 | o209 ',8:;(! 09053 | < 884U | 4 87| o BoF |98457 | o UBE | < T004| 0,8885| o BTt | Bé1a| 03] | 5738 | 49038 | 48945 |9 8821
Eb’ B0 (7230 | 1495 | 177 (2145 | 1 | s B Jor | 2628 | 9273 | +193 | t4e,# %28 | 1968 | #18 | 9t |85 | 12,7 | 1533
k Zo,44 Jo, 4t

£ 94232 o4137

¢ 0859 2859

M . 7817 o 781f

41 13,33 73,5

M1 12 948 12,968

/| gl | TR U TR 4452 Y 3554

A’ 1004 95&

Afs| 284 | 495 | 482 | qoo | 14t | w15 | 65 | 87 | #o3 | 23| 288 | 4ug | 417 | 285 | mst | 193 | 331 | 431 | 575 | 71
Afe| 224 | 3M | 333 | 351 | 499 | 290 | 34 | 3B | 378 | 474 | Feb 538 | 781 | oFF |23 | 443 | 239 | 316 | 39¢ |50

- 163-



Calal des grmalures /mg/!qdm. Jes

( Sous 5{’2)

(Mqu . Nbrr)
Pot 83 B6 B6 F8 D7
Send Arans ﬁﬂj frans trans /ong
NV 52 | 4% | 32 [22 |25 |58 | & [ 3 |22 sl 2] 3212212122 7- 2
N | 3%8 | 533 | g4t | me33| 1288|180 | w941 ER5 | 1251 14,739 | 6953 | 13647 | 4747 | 18255\ 193% | <543 | opi | 1737
M 1320 | 43% | 5795 | 477 |FHos | 399 Goat | 81 | GU5F | 4542 | 4383 | 5270 | 4835 | £9FF | 8395 | atoctt| me3t | 550
o |07 | & | ge1 |95t | 962 | 22 | 1219 975 | o841 | gk | o) | 2387 | o4°8 | o3 | 045y | 209 | 174 | 3178
0% 255 | 2055 | Leb5 | 55 | Bg< Zo55 | Ze55 | 25,5 | 2055 | 20855 | 5u5,5 | D645 | 208,85 | Dosi | 2os s 2eS S | Jess | 255
4 15 | 9 | &¥5 | o | ¥ | 938 | 1759 | 1705 | o981 &6 | oFF | 452 | 4548 | 4 | 4797 232 | 1£7¢ | 3318
Mt | 569 | 507 | ¢35¢ | 2549 | 9387 4,249 | c¥aZ | GrEF | Me3F | 1752 | 5354 | 7193 | 9177 79833 | 11618 | 1439 | 1, #8 | S 305
M .0} /1 00515 | oob5h 707‘% o964 2o43F | 00693 | 00944 51135 | 57788 | o561 | oefa 2 094 27983 | o195 | 014/ o 1711 ook
b | oM | 99049 | sE745 | 03566 2826 | oo | o891 | 08771 | 280K | o 84oF o8:71| 8889 | o371 | o3Pl | 03649 | s 84c | ogbat| o 9iC
K |42 | 3t | 725 |1 | 26356 \aqe | 17 | 7 |25 L% | 361 | 30 | 5% | 135 | 22 223 | 71,8 | 433
G 749 |47 | 1290 | ma3 | wst | ot | B4.2 [ 434 | ABs| 21 | gu3d| 120 | 1830 | 180 | 1900 | 483 | 1907 | 959
K L i - | | |
ol e ( ]
4
p +—
4
o ‘ |
M1 J‘ l
M |
A’ M J
= MR EL S TR ) =
[Als [ 300l | 419 | 531 | gus | 87 | 357 | ¢ | 298 | 962 | agoe | 009 | 202 [290 | 506 [ 2ens | 3% | 455 | 408 .
Afel228 | 292 | 235 |39 | 57 | 309 | 4qz | 58 S | 763 | 283 | 287 | 397 | 48 |53 |27¢ | 1046 | 34F
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Tableaux __reca,clifu[ah,f’s ‘du,ﬁerraiﬂfgg

Poteau: ‘D4

des pol’ eaux

Soll 9y SP; min| max FerrarlLage
vl AT AT AT TA A |A A Ap QPA Ad | 7
Long | rans| tofale] lomg trans RPA adepcer ong rans
5 | 040|091 |43 | 373 | 242 | 16 | 64 | 1848 2(4T14) | 2 (4T14)
4 (046 (479|225 556 | 4,90 16 | 64 | 1848|2(4T44) _2(4“4)
3 019 |265(744] 671|259 | 16 64 | 2035|2(2116.274|2(2THE+2T
12 442|351 463 %62]| 329 16 64 | 2224] 2(4TH) |22TH+2714)]
A \1,45|4,37 |582] 9.68 | 44,28) ¢ 64 | 3347 |2(2T20.214| 2(4T20)
Poleau: D8
Soll 5Pi S P,_ A mn A max A Ferrarll dge
min [y min | aminf A_ A" | A=A ‘ ;
Niv ?m; Atrwns %afa[t lemg trans RPA | RPA |adep fee loni h‘dns
5 |oos | 275 | 257 3,25 | 462 | 46 | 64 | 1548 2(4m4) | 2(4TH4)
4 |osg | 166 |424 )| 591 | 559 | 46 | 64 18,48| 2(4714) 2 (4T14)
3 |gs7| 257 284 | 938 | 781 16 | 64 | 28,64 |2(272042T89) 2(41_1__
2 |06 | 348|384 | 1260 | 175 | 4¢ 64 34.94 2{zrzf_+_1-ﬂ+) 2{_2-T2.5+ZT111)_
1 045|439 (4,84 19265 | 19,43 | 16 | 64 44,16 2(2T25+272\2(2T2542720)
Poteau: D7
Soll SP4 SP, Am:‘n A i A Ferraillage
min min min / ’
Niv A[mj tran Afata{ AZ;;:} At,zraﬁrs RPA| RPA |adopleq Lmlj Lrans
A o4 | 251 | 2,65 352 | 4,14 | 16, 64 18,48| 2 (4T14) 2(4T14)
4 | 028|416 |488| 52F | 4,4 | 16 | 64 18,48 2 (4714) 2(4T44)
3 | 043|2,3F |28 6.5%____5,93 46 64 | 2035 |2(2T16+2T14) 2 (2T16+2T14)
2 057|345 [372 | #6F | 962 | 16 | 64 | 2646 2(27204 2TH4)| 2(2720+ 2716)
A | 071|393 4,64 979 |1747| 16 | 64 38,35 2(2rzf+2m)2(2r25+2rzy
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Poteay: ‘\55 ”

50“. 5P4 5P1 A min Amu A Ferraiudja
. | ATin in| amin A A A
Niv ﬁng ;::m tolal A[n:qA AEraéS RPA | RPA Bdoprfr lanj trdns
5 | 020|444 | 413 | 3027 | 228 12,25 | 49 |42,31| 2(3714) | 2 (3T14)
4 | 053 |3,0%356| 4,5 | 292 |1225| 49 | 14,2 |2 (2T16:AT14) 2 (2T46+1T14
3 |090 | A65 |2.65| 585|335 | 1225 | 49 |4514(2(3T16) |2(2T16+1TAa)
2 14,27 1239 |3.66 | 67 | 394 | 412,25 49 |41872| 2(21201T14)|2 (A720+1T44)
4 |4.64|312 (476 | 731 596 [412,25 | 49 |20.6 |2(eT20+1T46)[L(2720+4TH5)
Poteau: B6~
Soll SPy S P2 min | pmin| A Ferraill-age
S Taml amaT Al 44| AR |4 | lmg | trow
Niv bmg | fran| total] [emg tran | RPA | RPA |adople 9 5
5 1045 | 443 | 128 | 309 | 3,21 | 12,25| 49 |41231| 2(3T14) | 2(3T14)
4 (0437 | 444 | 157 4,42 | 2,8F |1225| 49 | 14.2 2(2716+4T14)|2(2T16 4 1TH4)
3 1075|485 |26 | 58 |3.92 |1225| 49 |1514|2(3T16) |2(2T16+4T14)
2 (4,06 | 256|362 6,94 | 6,76 | 412,25 | 49 [18,72 |2(272044T14)|2(2720+ 1Ti4)
1 |437 | 3,264,653 F:63 | 16,3 | 12,85| 49 |38 51 [2(4720.174)| 2(5T2041T16)
Poleay: BT
Soll 5Py 5P; A ™ Ammx A Ferraill age
X m'n m'n | / / ’
i Alans tran AE:EJ A“I;,,ﬂ, A’f,fns RPA| RPA|adwple| Long [rans
5 (027 | 013 |036 | 281 | 4,48 | 1295 | 49 | 12,31| 2(37T14) 2(3T14)
4 | 042~ 0,29 [401 | 5,06 952 | 4225 | 49 | 25 |2(2T20+1T14)|2(3T2041714)
3 (438 |03 |24 | 3 | 4122 (4525 49 | 269 |2(2120+1T8)|2(3T2041T18)
2 o6t | 452 |243 | 4042 | 98 [12.95| 49 |32.23 |2(3Te0+1748)| 2(3T20+1T14)
14 |08 | 458|238 14,15 | 948 | 4225 | 49 |3%49 |2(3720+43T48)|2(3T2042T4¢)
Poteau: F8
Soll 5P 5F min | g min| A Ferrailla ge
: min Amr'n Am:‘a A=A’ A=A A A 1 /m
Niv lmg| Cran| bl lmg frans| RPA| RFPA|adoptee g frans
5 | 029 | 437 (466 | 306 | 2,92 | 12495 | 49 | 1831 | £(7714) Z(3114)
4 | 087 | 368 |465 | 538 | 364 | 1925 | 49 | 1514 |2(3T16) |2(¢T14+17i4)
F | 0% |4as|¢9s| 781 | 313 | 1425| 49 | 2492 | 2(3720) |2(2T8641T14)
2 (068|226 |38 4677 | 396 | 1585| 49 |2594|2(3T00:1T18) | 2 (2T20:1T14)
1 108133 |447 | 14,93 593 | 1445\ 49 | 33,98 |2(372043T44)|2( 2720 + 4T14)
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% Armalures bransversales -

e gg.'g‘f-‘oab'on de la egistance & }éfvrf Lran chant ;-

& = _EI< % oMby = 0752132 4o 9lg/cm
J: & irt tranchant de calwl
‘ 3 Fgh , b /ar?a(r alu ?ﬂe}w
e SR —» & A dane Ja direetion contideree 315
{3 —> & A aland la direelion Condi deJee <45

i 8 _{c o ,&/1/3_.7' . I moment dinele de o deckion
— A 8 B ,dw/na' oe la dection
ﬁzmar?ﬁ S
irﬁ‘d' fmncfmnf T a e’)(!' choigl Comme Jm'f:
7 = Mﬂ)’(z—f’.wz 7;""(

7}”‘”: g%/‘[ ff.ﬂa.épn![ /ongf/’vq@'naj max ?nv/ Fnd /(.J /e _ux
72“” : le‘h" tranchant meﬂ/.(J max damd tred 64 niVE ax

ot | L) |20 (8] A | A | 0 | T | Zem) | %] Bl
B3| 2037 | 195.9°| 01284 4,»1.;6’ PR g 5411 | Ji5L 1,34 Lo 91
Bé6| - “ “ | “ ' S o | 134 e 91
Bt o |« [ v |e [« [ v Jaus | o« | 148 | 49
F8| « " v | " ! 4 376 " 19,11 Yo, 9
Dé| « |23.065046 |1156'| 2131 | o 31,5 4991
7| « p “ 4 " , 7,91 u 1220 | L9t
8| : “ ! " v | 40,24F | 181f 40,91
26 < B —> wifee.

o Ecarlement dtd armatures trandve/da led -

En dM}W.{UA dang c/:q?«u{ declion ded caalred et dley etriess bour Jes @ weds
©n Cnlewlera led {d?aceﬁnem’t{ 7..«'91; comparesa & jédp.gc.:m,e/r([ admiqdidle
el on ap!w Bour un e pa cenent

* _&’I}n C(mzﬂé qdm;a/f'é-”{,-'
L L mia (108, ; Cm) ~ —p Fone Nodale

é < }'?¢fm/n —p zenc d:wranll(

- ”!.J?%Pmen[ fhc;r; oue deg almo. fures el : £ AE' 2 Gt
' Te
- Ja Imguar de reavii ment doit S {éfwgf
LY =
on ubilise de Vst FeFsg —» ben= #4ee Z,
f- %&“ = 4%7; @! — > donc ox?hr'eﬂd jd;f&ﬂ
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_fa efwan?,'/e' Al armabures branave/aade minimobe eat dosres AZE

AT = 4004t b [4: /zf;urd«?oém.
Zone touranke Zone nodofe
el [o7 {5 [ | Wt ¢ P et T s
5% | 4198 | 2256| 2ot | Uceadrts 1etrien| 382 | 143 12 1l 19
AR A ; u 19,5 b9 12 14 12
Byt lomgu| o | v | “ 14s3| 163 14 14 12
e 4_}142“__1, B w1123 b3 1 14 {2
a7 ERE ' 15| 1.2 12 15 2
5| G 4I8| 23S | 2ot | (1cadreiTetie) P8 12T | 168 12 1y 1]
dolegte| v | | me| wg | 12 14 1
86157 [ 9t v | v | el ws3| 163 | 1l 1¢ 12
2% | 1e89| = iy | 16 ) 1y 2
1 | g9 « | - ‘ 15 | 168 11 1 19
Be, | Asc | 275l | o1 |(ncade » 1€0ie/)P8[ 305 | 148 10 14 10
4: |#sfa| 4 0 771 168 10 1% 10
81 2 |1a38 | v “ | ' 129 191 40 15 10
9 | 12.1%] 5 v 99 | 163 A0 14 10
1. |08 | " “ 1095 | 191 A0 15 A0
% | 3268 | 2050 | g1 |Greadee s 160 )08 kot | 168 4 14 1
. |4l {,sfﬂ - % 5 Ln | 168 14 14 (2
(132 [ 705 | © | » ‘ 9 | 168 11 1¢ 12
2: e | o | o ; 60 16 8 12 14 12
A7 IR E ’ et | wd | 14 12
5% 5000 [315 | 301 |(cadre + etrin) B8 4 ] 12 1y 1
| [ 4% [ 05 | B} y 259 | w8 12 4 12
DA 3% 22| v | o v 89 | 8 (L 1y /17
2% | 14198 | " “ 16 0] 145 11 16 12
15 |16392| ~ ] ,, 148 | Iy 11 15 (L
Sy | 6864 | 315 | 3o " 337 14,8 /7 Ay 12
» 4 [ 1204 U " Zo3 46§ 17 A4 12
[ 3% [1e984] o y 4 4 | 1648 t2 1 2
AR AL A U “ 13 (11 1L % 12
1% (42782 » | v ; AR 1 ¢ 12
55 |2478 | 318 | 301 y By | A8 | o 1 Ao
58 45|20 | g " 184 443 Ao 1¢ 10
5 |lhAut | v y " 16,1 19,2 1o (£ 10
2% [19032 | ¢ b u 14,9 46,8 4o 14 1o
27 20,8 ' : 1 Jy 10 1§ 1o
I, ; i A . Fiv e
iég /Esfwlfmux de f:nfml:mof.um auront e mime fzrrm/fﬁ.ﬁf q\,uc L X du miyeau

aum ay - dedst
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FONDATIONS

/f.‘ lendabiond e néud allond etudier dont des réma/:zfmzw -Ja/u ievelles

/ - ?
-~ la ’4')? /‘d ‘nit da (ff/ JJ:L e g = Poard = a#»/(q (,x‘e a 75 m de %YWQ’IQM"

=

la deng e du drf dt (u,.“bug( z?w? i J= fgé/m
~ En e::.df/bfffaﬁ a4 autoud deq demeliesd und touche A delon de ﬁmfﬂ-k e (1o cm)

;4 & ﬁl( (}{IW ’

@ types de Semelles :-

_ femelle Idolee Joud 4¢e/m ‘51°
- demelle continue doug 2 poleanr S2°

~ Jemelle continue dowd 3 'pcfeéwz ‘53"

- demele Continue fous Plediewrd jéo(‘e.ml 54"

- Bemelle 7&'//@1!{ doud Vor'le ¢CZP/‘6/’;.?/4C |

@ Choix des semelles :-
ce type de Jemelle a &€ Chold/ du ;4:“1 ewe led //é ybeawx Jonl

~ Jemelles /dsleed -
Ju%(ﬂmenr’ éJ?Jﬁ&f et @ ne ad creinde [ m/d/é/ma' Aled Conlrainted.

o femelled Continues : Ce c‘y,o( a ek’ chod barce e ?zquff Jed )n/oo.a;r ﬁﬂyz
Cectains A (ont HE ra,?}rodgg done s 1/4Gme /4. 2 /Kt ce ded Conhyaintes

@ Calcul- e tal wl tefact en Compreation & mple docg Nz mex /15 d,), \,,f,ij

|

e

B v~ B FREe.
' 54 | |
-




% Semelle (solee *51°.

N = 618t (5p)
¥ d:lM(ﬂde/MCmfﬂf' Ae fa demelle - *

—~ a/w,/ d’ 8.‘

7boz‘uw a/ft"(ﬁxiﬁ), donc onche/dit

une demelle carrée (B 8) efJ/u/ y

e

A/.- i 0‘
Gue B2 ]/ /dJr b18le - 14 Cm

204
on /J’h‘t’rrd Bz Zoo cm

~ Colew! de JJ, :
- Cond/?/m at racder -
b} 2“,)5 : Mf; e
4

~ Lond' Eion de nen ?m'nfﬂmra ment -
n> 4,40)/5: “*W = pilfcm
4, 685
&n fbrrﬂa’ Az 4sem =z Scm —» hp= oo
~ Clalu/de & :
e éprben | Bur Pl b L3 bQ4b= BCm |, E= /8Cm
¥ Vt_’f‘f'/é'cél[f'w: Qe la Contrainte du (,f_--
/\/;,/ = N=# {,’ﬁaf'dt dr [ade me//c) f—/?o:'a/d adey Fame.()

~ poids de la demele :

252 008.2 + (2443508 032] = 348t
- Poids des ferrea

18. 2.2 (15-418) = 35t
Npp = 618 +348 431 = 75t

0g = Adtgt = ?‘S’.(OJ = 1488 /(?/un2< 5'; =204 ?/Caz.-——-} Veﬁ’lf{'i}
8.8 2.2 104

¥ Ferral l/ag;:-
le calwl des armatures de f;ra ?ﬁ‘r la melhocle ded biclles . Cele me bhode Congiste &

ndm e Hrt Gue IICH‘WE ¢chmmI au /,bnl&aq te transmet par [Snbormed aire deq

biclles obliques e eton - agant leur orifine en *n”
m. ut | /POInl' de recontre de flaxe colu boteaw avec la dreite d—n’?nanf le ?o:'n[’ ¢

0u  tommence le trochet du bacrs o /‘bo;nﬁ B oa [a demelle /tfu'nl' e
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fmremené de ?okau .

la methode det bielles condut auy resellals davanly Dbour vne demelle Nc{'angu/m?e
(Bx X By) les e/%:rﬁ: ae lraction dand les ecirs dont -

~ dang le dtnd X ¢ ks /Vfcﬂz- 512
8 (}’f“ dq)

- dang le fend Y - ;;, = M (8y- by)
3{1:;_.4,)
ltd armaturss s0oat conslibuces de duer naDpes Juperposecs el pacelteles aux ey
Bx et By. lu armabured dvont:
A= BJG

A= /G :

7bpw nolre  C&4 -

bz 1508 [30r-33) G SE ——b Az 3635 45
8( 50-5) e |
Ff - /.}(_g,,._jf): 35‘;“1 - =% Ay: 355¢o : 72{}5‘1
J( 5o - 45) ; 2goo
boit  Ax = Ay =

9T (A= 13 85 c:’aﬂ, avec wuncspacement bz 2y com

~ 470 ~ -~



® Semelle Conl’r'nue Soub ?‘pof‘eaux 'S2° . Ny 1N2
5

j —» Sous (57)

Ny= 23638

/\/z: 527)‘(1’

x dimendionnement dela emelle.-
R= M, rhjy= M26¢
0l
Jm/ : Z: /on;ae«rd{:’?deme//( I

y 175 1!, 200 1,25

B: /argur ale lademelle 1 X
5= 8.1 ) VA
7
En donte [ = 14 50 m el ondetermine Iz /ar?e«r/S Bar:
3
L. g 45.7% 204 ,

le ﬁn&honnemenf de cefle domelr gt Aoik étre adfe? rigiae e /m'/ dang 2 direcliond,
b hailope Se Ao ﬁpmlft de nﬁvm’:/( doit che le//a%w 2

b= 5,{ /L digbaince entre axe des 1;/(,@”

T ‘/‘35—“ ! _1;;3/_- (3,;33 —:-2.‘.?22)” , ox brend by =Fo o, ct Guet
ﬂf/,’{‘!/‘ﬂ ?«/Mf?mlnsz fa n?r‘afr'-‘(’ et d=bem —» J: &5 Coy
€2 bteem |, avc. Pl —b 2 1bcny , adrend €= 20w
w bilan et ?Mr'f’fﬂn ary c/énﬁ Jur la Jemelle:

Dt = Uj+Mg + (‘/pﬂ aes rerred ) + (/7.% de ,@Jwa’/e)

~ Doidln %o bre e lo demelle :
[4,5.,,2 v (05+255).95.45]. 25.25 = 164t
boids dea berrea :
.
2,54;[2(4,3@»9. 09f5.05+ 185.08) = 1587t

Vyz dhoy + (58F = 3250 Ny
S
? 125 5
L & 9
A Bl 3,25 "]

% Resullante du ﬂorﬁa normaux et podition de cette requltante -
] /
N[,’?; A/,;L/szA/}; 405,4#!'

~ At~



TMy =0 &> 29145 3251225 0 £298 325~ Ny X, = 0

-
=2 X, = 298 735+ 3851 245 + 4597 345 . o4/p
74511

[/aaﬂg'ﬂ'a:k’:- e = /2/5-‘2» .gfﬁ-/: 23t m-

= J:...‘: D0 idvee
e g5;m<4 4; - 15 __+v¢/f/ce

% pour los gemelles conlinued  gous poleaur, la m}o»}f'éf»n aes conlraintes qurle if
eat en fonclion Ae Lo raidenr de lo demelle, Dour cludier la ragdear d'wne demelle Conlinke
dowd fbc?l&.wr wout wlididerond le théorie de 4o Boutre aur G e/a(?/?qg_
on talwl en Bremer liew da lonuessr claslione de Lo gemelle 4

LA [4ET
2 Kb
T moment d'inestie de la dovmele = Lo ﬁ» 7145833 33 <nf
E: module a’e&u!ar‘e’ A beton (eﬂ #rend en moymﬂe £=2w 7/9”)
K: (= ietent de recdens A dﬁp /t~ 4--?/% — Mm{g/ﬁﬁ -MT .?baM)
b /q{‘?ld(f’ dr .Jé’me//r = 250 em

L -1/h 28 gustnss . g trem
4. 250

Vi R b =l calud 4o fit en J«r}];ama} ane m'ﬁerkb’m Lncaire au
wn&mmfu dar /em” et il n'va deg dizn atfare lucelamld n_v///f i o pouhe
fur 47 éé.ﬂr- i

L diglance entre ey dﬂ'afa g dolliectent ta fwt//ft

A= Dos & 3 24 = 4392 cm —s denc on eal dBpos ape

N"f?ﬂrl‘ ‘bipn diné qire deq contraintes dur o s
€:egj)f m < _‘é. = ,@gi__ o ¥ m = r‘zﬁarﬁ'm tra ﬁ(zm‘do/e

¥ Calw! de (G e G -
3,2 = U,z.!(fif é__e_) /_l . l_____ J

450 ”50 45,
- i /_;pl\_ 0‘517/”, LLLL‘\ L X
qwm _,

-

i)
~ 42~



¥ Vt_’rr'fr'caéfvn de la conlrainte du JJP
[

0(4%) = e O . 24Be e85 gér Gl G —nvifed

% Ferraillage dela gemelle

af longu Ludinalement - el 2git domme cine ﬁautzre renyerdee avec /es /ﬁpfmz
ons g

tomme appud Lowmite & e c/vr(?f ‘g unﬁﬂmeme’ﬂ/ rebardie
g = 0‘[1/4). B = 461 Z50 - 4025?/;,,,/.- 4025 ¢ Jml

- Calcul de eﬁﬁnﬁ q
~ dthema !/ﬂ/,‘?ﬂ : IIE IA] LA

~ diagrammey cle Mgt T
v

\4\{%\! \
o 31t 4025t

— Armatured /ﬁngu bu dinel de trackion -

= o8
AA™X - 3445 Yo = / - 45 37¥S. /p B /—l 2 5899
2f00. 55 J5° N—s k= o4

G- Gjy = 2800 - aiM kg femt & By = DKy jem® =p A=0
b= Oe/k et A 8 (e < “

Ao M. s’ o agezesd
Ga-bh 2800 0389045

fn Adf?hr‘a 10714 [ﬂ= Lo &m’)

3 Vérr‘}_fm ér‘pnd : =

Ji Mndf'/':'ﬂn qux w‘}?m} : /.112 (T,L M/J)/J:
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