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CARACTER\STIQUES DES MATERIAUNX

,&E.TQB - Le beton Ld-uhéel dant la Gnatrudion eat J.u,&e: Q.%S_Oizh\'\]
en C PA 45, Atrickem enk Controld. Les a{‘am wWakg Sont Concasses.

C?"““ = 2,5 wn.

La cesistance a Vo C,nmpre_»sxs;cv; est mesurede pac Com pres sloy axtale.
de cyUn Ares deaits | Qe Aeckion 200 am® et dune hauk e
<dowble de celle du  dametre . Ceb €4 Lai Ez_i)cu(“ 2 B.'Ouae,clg_
23 d—ou.r-s.

?Ms = 25 M Pa.

La resishance cCaroacterighe que a . Fackiow du bdon & d (prara
est down e par 3

31:; = 0,6 +0,06 .f(_a-_ (A.24.42 BAEL 83).

$t).g = 0,6 +006.25 - 214 MPa.

De form “F.k‘j’n&\“"_“%& tudinalet du bSekon ; A2.1.2 BaeL 83.

Xa mo A-U\QQ. de dc_go"‘mukw“ &DV\%L\'\AJ\"\“Q\Q wmAtom fane e dunbelo, e
Y3
By = 41000 fcj . L{.;]- tPa

Le moadue de AePocwm abinn &?#trt/f_ Evg', -Tw\ ?-!.rmc,\- de calcaks
t@ d_,t?ﬂfh ng;ln quli. dw be,hon es b downw & ?GW“_

EDJ" = 5700 fc-

E;‘:—_ 10820 M Pa.
AC\ERS

Ronds Wases Fe® 24 o= 235 MPa.
Barres WA  FeE 40(kype?) P - 400 M Pa.
TeeiWs Soude TLE 52 fo. = 540 M Pa.

Le Module cl'thJl l‘t.'d}c/ de J’au'u— eslk: B - Z.fog H-Pa_.
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BASE DE. cALcu\L.

Led “3 Potﬂnz&eé de ca Dl sonk:

- Les BAeckont dreitet r elbent P\cm <’

- ar de ‘}L’A&cmuﬁ- Pdo.k(.% entre Yo ©ebon et \es armakures.
e Ye dcalsnmne ade de.gor-mcd:(mq de la Peckny est Lineaire.
- Le b‘;:t. ten du ezt r\e?%\% & .
Le rg-c.c Sur U sbem enk A bebon exb Q&w\i\-c{
3,5 41 (35 mm/n) en flexiom

E Z en CﬂnPrc/SA(nr) )5(m‘3\e_.
- n\\on%emen\- de Vaeler ettt Limikd & 104, .
- L-'-'S dArelteg %C\hef‘\'c\h»ﬁmn\‘ l'—A =
?‘&5'&" .bki‘kﬁfﬁ\ﬂﬂm\' ?qr &ru.r\

Regle dod s &lioks o

Tamwmes de deformakivyg
dog Aroix Plvobs: A, B,c.

v
il
3 a
-,% 1b
E
1 2a
@
{07, €l
1a: Hradisy Almple - Flexonq accom ?Z'%“ de A2 Yrack on 9«—3\""\ 1 |
1b: Flexian Aim¥le cu (owmposee ‘ Bk A-Eg=10/
2;0_'. F\Q.Xl:nn Alwy P\L Ow COM PO%!:Q- EQ[SE'S< 1b./ QQ?\'O\O 2’
2h: i " " » 0 £€s< Eal. i :
2c . LUauwew BuMlt unm r aclour WA4ew amb. Pusob B .35/

%3" Qcckoh em YLer em wnk c"m*"?"\-m Qic E’/SEL,S 5)5-/'
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‘D\;ﬂ%f‘d\-hmt de dm.ﬁoomati&m - Contraantes:

YBeton:

1 O ) - 5,85 $cra-
be

Rk | T,

'D'b - ‘\,5. cahb Cour anl.

‘U)b__._ Af5 <af chdtn!‘!l‘

2 ' 3,5.
D (&mm¢7;£a09kp\c_ (‘Q.&omg\-t 7

.D-..f-r-n q.-h;,_p., .-Jg__‘_\q /_ﬁ_t.s!:uon‘.

Euc e b

y 8¢

i — —

Diag9ramme caqalcdl.

b/ Auer (ype 1)

Y= 1,15 cas Courank
5

8 | ' %= 400 Cah acudnted

: ' (Rexsme).
Eal ; |

S
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EVALLVATION DES CHARGES S<& SURCHARGES.

1/ Plancher terrasse: MNotre ternasse e st Bupposee nacceSsuble.

- Brotedkion gravier (granwlabs. Roules) e-5cm 90 kg /m?
< eb&no\r\c'(.aé wm Wl ouche 10 Rg/m?2,
- e 3 e 16 h-‘a—/w\"'.
- <h Q.Pc dea beton 4 0 hg/m?2,
- Forme de Pente Q"“’:i = [om 410 lm?,
- lorps crewnx (16 4+ 4)cm 265 Wg/m?.
- Endut BHakre e - 1,9 wm 21 ka /w2,
G= 55 h-g/n-.?:
berra $5e (yawessible Q = 100 b.g/m*«

2/ Etage Courant

- Correlage e - 1om 22 h%/mz_
-~ Norckler Ciment e=A,50m 33 kg/m?
- Sa ble e-1,5wm ' 27 hg/u,l,
- Corps &rewx + table de Com pressan (162+4)cm 265 Ry /mz
-~ BEwdutlt 2ladre e - 2w 28 ki/m?
- <loil $on g Le,.ae: ref 5 b.g /m2

G]: 450 hg/m‘*.
Sur dhar de dex plo bkl on Q= 115 ‘13/"1'2'.

¥ Fon pkd;&ﬂge; Lesr mucs extecienrs Sont en doble cleBan g«‘% N AT, Q'-u.\'fe.
de Tom efpacds Jd'un Vde de Tem.

- Double dov gons ¢ 225 ho/m.
- Bwmdunl de tment i Platre 28 'R%/mi.

N-Q: e Povda de R buanderte Bera pres e Comple  Pour wleuxn Cepaur bur Les
c.,g.gofti a ACavu 4 Nes £beomx Un cernés. i

3/ Lo jjiq.:
' Carrelad e + Wertier dv Dote + Sable - B2 \lﬁ/u\l-
Salle fleine e= A5 tm 375 h9 /m2.
Ew dult  Dabre A ha/m"--
G 4 85 h'}/n"-

S\U‘d\uae Q; 350 R

/e,



PREDIMENSIONNEMENT.
Eotea.ux .

R5 Bant pre dim ensionnes Selon les Con
La Sedks det Jotean x

C.Lx(b »h) dera:
& Min Ubh) >25cm.
« L<bhe 3.

s Won Chh) 3 he

X ans o_mae’;a Par e RPABY.
Zone II.

Re,: J.bom RQM}Q\M‘ &'etudo.-

ha Stbb{‘lq do  fotean Lo - PQM Aoy bl dmb Vex(?\‘er.
*:b!& 2 R N,

—_—

h-_- 4— <on e ‘ﬂ:
Ly

Z
N-. 6.99 -

6« 16,34 5 (5524 f00)= 63,92 ¢
3
A; 4- 992.::9,8"7: |0

25, 106

La /Suruoch reven ant & Ce & beaw: 5= 5xF0 + 4,20 3,320 330 16,34 m2 .

2

= 104‘2&.55'\’\'\2 =% Smb des R\\:mx 385345 /A:1225C~f€
Pou.h‘cé‘.

LM .&«‘.hen"&bw& Ak &uh‘v.& AQ‘\'VQV\*— Amt;g#cu',rg; b"at
0 )
r.‘—‘ﬂtg

r At ‘Q“i: = g—
b}).ﬂ(n Zowne IT.

g\g > 30m

&t/b( 3,0

530 che ¢ 370
&

— 38 <deg 57
10
On drend

&w\r ,Qt.& Poudfuf Zoriméex b
On Drend  Jowr et Bkt non Bocten 54
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PRESENTATION DE UOUYRAGE.

Lf. j(odd q\‘*’n'M a oké ?fv‘)v!c., Pau" ,Q.l. PEAR de J—IIEL)(_Dn,{t.'dtc a ebndier
et calwlr Yy ments tesistants <'un bakiment & ‘*"\“‘81 d-habitabion Zltuee
+dand une Zone de Moyenne AUmite.
Caracrerictiques <u Bakiment:
. Notre Satiment Se Wmpose d'un sz de hauntsee
e de CunC“ ek es . \_M damenfns du bakimenh Bont e
LO“aru'M,.. htale 21{,39m. \_n.rﬁtu,r toktale : 44, T0m.
Rautewr Jdetade :  Foom. J Wamteur bokale  © 48,90m  (hurotice Compey).
Le Batimear efan' fepod e gur W Wde XLanlhaire .
osadture;
L'ossature du babimuwb est en Strudiuce aurostable . Elle ceprend
o alle Aenle Ja bibakite des charg es Uerticales et hecidontales Le Bens g
portewr est Auwvamt Lo plug Poiite  dimenion  du bakdment (Sens transyersal)”
BlLan chers
aM RUS BIQV\Q}\QJ"G Lonk en sz?& CCewx (:j C-UW\PY‘\'A C«{.QAU\ A w RbC)
depatienr ((644) cm.

Yyoe \EN PLAN DU BATIMENT:
3 Joo™ . S.00™ N 3,30™ " 3:30M " 3|OD‘“ L 3;00“‘ " 3,013"'I )

=S e

5 T70™

“

m

.
==

4,0"

—
—

= ©
i>



CALCUL DES ELEMENTS
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CALCUL DE UACROTERE.

LI Aursbe re  =Ab Q,’S&Lm(l{c o U e QDV\ Aole  ewn Qaé\n.g, dani e Nomtja.w
‘k!.ffl’:ﬁb Elle: et Aoumite o D.C\ AU\J‘QL&F Al & & da W 0An  Cawr ombe.

he Ca e m? Powr wwe bande du \MQ}Y,_ da b&r?Q_

410 8
-T_H-l , e—— P=1vo k?(v
90 30“-1 G & = 0,9 x 0,10 [afh :zngg/hﬂ-
A 8 ,
» AEAook}- 2l A
M= ﬁ)fhém. .
1 %)

La&uhb\ dma%rmh. ek o yeMQhA’(Tcm ent A.
Led ~Hw§ LJW{IS Ak

M = Af .lov 0,9 = 435 53 ~ M= 130,981 = 4324,55 Nm-
N- = 4,3 4§ = 30%,7 hg, ~ N= 30375.937= 298 N.

Ehe de Colludh e Tlexion Swpstde avec Mg A31430NG A N-2980 N,
MxMa = Mgs N(A_ o) 3243 +2980( 505 —002) = 1443,7C N,
M. M omaul paw rm”vﬂ any oy wabwre s mdames A

e - t,m - 1324,35 = 0,44 wm = )L e &145% eAt ax Factwmr a \a 210\:‘;0\,
o 4380 Se Ry Y alle m eak OQV\P'\‘CW\!.IQ‘

Ca.Q.u.\R n ‘TQLxuv, d{.m?\.tl_

me Mo MBY5 50455 =y o 1,25 ( 42 V2K )< 0,0196 <025,

Qo bat  14,2.100.8%
Pudt A . € = 10,7 Oy = 348 MPa.

Ae M MBAS 0 o5fem?
S~ . ({-o4.004196) g ~ '
G- fd 348.(1-04.001
. R o ugy 49800 C b ddomd.
e Kz b~ s 348 ’

Qp\\d\ko\d* qu&( -\.&L‘J.:

€n Yluxim Lwmpead e elle Slexprime por:

0,23 bd gg—_‘, e_o,455c:| _ anNec e - Bﬁ: 0'-(»4”!-
Ao 2 ‘g‘f " Te-0,485d N

hn 2 0 Hoem® Lol 4TE/ml = 443 om*/nd
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Veri & cakioy  ow Seidwmes (A 3.39RPR 1)
L' awrobere dwb Fesister o .l qum; Bbmi ©ue Ls cale.

Fpe ZICoMGp. ZT = 0,6. oupe duhal e & Zone I )|
' b o, t\o\,%—fsr) i

C = ,8
\*f ~ 225 hg-- Poud, du EMA\’ abele .
Fp= 0,6:0,8 225108 hd/w.l

Fos 45 loo =150koAL  Verrlsd
Ccfm Ja\} O uUn A W SL'cwrol:e‘,rg, K%m dﬂ't?\kﬂ-\h Q_\q\‘.

U aAaa 0\"é(‘L redidfe <un SeX £wae lacal.

® ¢ 3 &Q° 4T6/md.
| e
2 Vwcgl'u.\low‘s-‘. J 100

: 51009,
,Egiur\' —\an&m\‘! U ::_‘d s ‘;ZV____;?_F_&;: 0018M?¢\ <'—C“ Hm(oaﬁwd,nf.):a_un&,

Vo o Mu o 4TS BT o vergfie

= AR .=
° °9d 59.8.

\Y,

- Ebaf Wwite de AerVice:

P A <car = B g ?-mhllrd.\vmf\w_
bd Aou .8

- (Amrff-ﬁ_‘:‘._hﬁlﬂ _‘2"}?!1:
_ g&dw‘kloh . L'AW 0‘_";‘ c.l'ﬂ-mlr ox PQ/SQ: [=VN§ { ‘:\o\k\’v\ P“(\,Q_”A =5 @*’f 8" &ﬁiﬂ\ (A'QB‘Q.

20 < Win (L4 5 1597 ) awec a1b HA Swt G52 240 MPa.

* B >6 mm.
M- M 6,01 =v d. 00428 = O -

N2 ALY ‘lE« M: \00x9 3 f-%'bhgv\h- Ant Ne Z20F N A V!q = 88,9 Nm .

i (aagb bdw —N) =
fp bar
= 83 41 MPa. << 243 MPq.Veccg,-g’._.

[+ oS 104' (ofg_u,,.?_.lnoxquol18~-{£o'4j
4‘0.‘;1;
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CALCUL DES BALCONS.

Lc5 baltont Aonk Sed €n Cor hellem ks ‘ualt\r\-\“uo]ut.& LanAdtbues dune
d o (Ra Y\um: alel um ar dv CM‘?A 2y atner, On co Rl e \ed Valtons

&' un e Cowwamt J La fedion dawn @ eende

Lo Qa\\t,....\

t.)ﬁ‘d.v\*‘ a \'en C.a&‘ﬂ‘!h\u}_
81?0\&" VT \‘\'\!kfg o ,Q,o.r %Q\LY__

1,2m

Le: o,15m

Gmgpfwka' ﬁ:;_ [T o
e ,mnuun)m_mhfh

N

s\

-

142 m

du-rjﬁ Brmanentes:

G- 0,15 x25% i 4 110 = 485 hj/mﬁ_ (4 Comprit Lo covekomont).
?urnh C«)n . p’ = 20 l’dj./h@,
WJ.“J;&-:

Q- 350 k /M«Q . ( rqu( ‘G.e,]

M: 400 x ?1,2404-9;}‘): _12.-1',5 hﬁhq

Q@ jl{n Cadfrem ent:

2
M = 485 L_i_z , WAkl = 51738 kgn

Ma= 4835 + 35S0« ‘f:‘fzz: 4393,% k?rm.
2

ELU: (EBral Wwire WREime)

Muet,35Mg +1,5Q = (135x 51738 +1,5.4803,7):10 < 14190,18 Nm.

Vq: [(-ZO + 485 x‘f.4i.)xf,35_ + 1,50« 350 af.’{i];lo: 17{02&45 N

ELS: (®kab Uwile de Service).

Ms= Mg+ Ma= 51738 + 48637 = 9977,5 nm.
ELN Mu = 4419018 N, Vu= 170245 N,
).L-__ M\l - ‘4‘190,18

i =l -—-—-—27—-'——";;: = 0,05‘91 =2
-,k"\,dl 14,2 ..

A= 0,076 <o f= 4-04%- 0,395 = ook A. (y=348MPa.

M 1419018 _ 323 omt Bt 5T10/mbx 3,92 om’/mb.
Az o pd S 348.0,9695x13



= 9 L
krm abwres de regar‘mkl‘oii

%_. <heg .;;\. Aet 3T 10/mb = 256um2 es falees du 33cm,.

Ver g;c_a_b\'ov\ A
— Conda Koy du mon qg-rwgnD/«b’ (A4-2  Brel 83).

. ; -3 -3
o dit VuL%m., A s 643 oo, 39 SEY AL 1 LN T
ba %e.m looy)3 480

- ,”or& Jﬂ‘m\dncml‘z (A 5.1 eneL 83) .

lz_q,: 77.( <tu -_-_-Min (043

4MPa) = 3,25 MPa.

bod HE s
© Tz 10445, 0,13 MPa =+ c'edl Vu\'{i;g'c
1x 0,13
* AGy > Tus Mu o ffomrs _ 1419018 _ o Vers %“'c’.
0, ‘3d O,Q-OJ”J

¥ Vc.n‘}{mhm, de VAbour: (A 5_1-313 Fhel 83).

2Va ¢ o 8 Fep Ka< 0267 o awe yotS0.
o CL

bva B,b
otds_ | g g4MPa << OR67 .25 = 668MPa.  Verchele.
4:%9&0,15

EL S-

¥ Conmfrainke di Cowm }‘Bft'if%\—, dm bihy, ; La Conlraante da Caomprc./sl’\in, i,
bk ehamt Jxwmibde & 06 T nE nesk pat W wddente di fa
Veecfier B¢ ¢18

. y-1 Qv e o - %u. M
WE S + 538 e, s oo ol g
b‘z %199_?0_;.1?8_ = 4,42. dq_—_ OJO:FGZ,_ (dbd’ﬁ Calumlee o D.ELU).
onveri et 00¥62 << Thd=t 45 4 46,
N, {10

» be‘? orm -b'\un} (B8.6-5 BAEL 83). _3\'1\«&'\'@:. di Ya V.(\:%‘I‘W AL J.US Cowy dr Bam,

AuaVvour ef  Bont rem Pl&'e,g .

_ 3 Mt . 5 h
Adt: 2 __ -0105 > o410 o bServee.
N 10M. 142
%- > 4 = 0,062‘3' observee.
_3 2‘ - —3
A 4’ = o < A, = 1o, .lo b Servee ..
= g < ?é joo. 43 =t 4 0o ’ & -

On eAl dmrevn &e Au Veﬂ\gﬂtf la |Q Lﬁ\q, ;
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CALCUL DES POUTRELLES
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&M (.l"" lt!.ﬂ’ﬁ}s%&‘. 4,{6 Q 4-\,356'; 1,Sbiﬂ00+ 4'55—-1 6-5:2 = 895—12; hs’/”L r\.ci: 0,65895;2‘-

B q= 581,88kyml.
Plan her Qurant @ 1,356 +1,50@= A,354 450 +1,50 475- 870 h?/ml Swt 9-.6,55:840:5655!15/-!-
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CALCUL DES ESCALIERS.
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SUPERPOSITION DES SOLLICITATIONS



Su.Pcr-Po siktion des soﬂkutq,tm.
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Lavme b'Gne delerwevrure :
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ELS Ma:= MNalh) + Mg la).
@+Q@ ST © Maz Mal)+ Ma(Q) £ M, (SI).
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L'qifcr\ Av o« ot dawig | €y Peulves esy dunng par:
ELO: To= LW T &+ 1,5 T (Q)

Q+Q+ST T = T(a)+T(Q@) +T(T).
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2-3| 1,11 1.8 (747 [ M.0L [ 84 512 |85 |5.74 [ 187 | 563
6 34 [ 138 | 66 (10,78 [ 11,08 | 8,52 | .77 | 8,42 | 5.9 4,70 |5.84
L IV g 81689 L 1000 [ 5,44 |- 9¢3 | 1,35 | 401 (691 544 11,99 14,98 ]
Y (561635 956 | 764 | 1,23 | 697 |5.48 | .21 | 505 (396 5,74
! ‘-T 511’ 1’;91 ’;go 4:09 8171 7,09 1197 5,5# 4,44 2107
o [-2 1939 (753 | 495 | 14,0/ | 540 [ 1053 [ 1o, [ 3.00 | 4,54 [95,62
A12-3 16,99 [ 10 [ 2445 [ 14,39 [ .82 [ (409 [103 [546 [B.98 | 573
ol Y34 | .40 115,69 [ 1756 | 1347 |24 [ 12,39 | 9.68 |62f |5.05 |5, 60
SW125 1 469 900 | 3,46 [ 7,28 | 6352 [ 2,49 527 [4.16 [19,28 | 3,34
ol [5-616,30 | 1404 [ 1570 (13,71 [1.94 [ 960 | 9,82 | 4,65 | 3,80 | 5.46
o 1¢-71 5,39 | w11 | 1495 | 7,53 10,11 | 125} | 5,40 | 5,62 [ 4.5% 3,pb
“4 1-21537 112 1,98 | 13,84 | 5,53 | lo5¢ | 9,97 | 3.07 [ 4,56 |55
17123 1¢695 [ 43,59 [ 12,83 [ 1437 | 973 (8,97 | (530 | 5,41 | 3,9 | 512
,:__3 3.9 17,23 1577 | 11,80 13,02 | 11,25 | 1057 | Y3y [ 645 518 |53
24-f 4,9% | 9.09 | 342 | 1.96 | 658 | L2494 | 578 | 449 [1.30 [3.7¢
[~[5-6 |6,3% | 14,09 (13,72 |13.57 | .98 | 962 | 9,74 | 4.66 | 3.84 |5,.41
1 6'7 5:57 ’3!&‘ !01,7 1:?’2 9;72 [“1 5-.')- 5-53 5»';2 4’;5 ;'07
61.5 38 (3009 [ 72,49 (74,68 26,2] | 52,40 [54,54 [18,27 | 32,90 | 38,02
~PToe 14,9¢ | 62,9 [ 28,42 |15.53 45,94 | 2041 [11.34 [ 32,02 | 11,66 |7, 90
Vel AB [ 30,41 45,89 76,38 | 62,91 | 33,13 (54,39 | 45,42 |20,32 [21.74 |47 8¢
35 Bc 119,28 14874 | 34,59 [20,90 |35,99 [ 2449 [ 502 121,58 [ 11,42 [ 9,26
SIETAB 130,07 [46,80 [ 76,04 (62,89 | 33,79 | 5444 [ 4511 [20,73 (2754 (27,86
S48 1199 [ 419 34,70 | 21,43 [34,59 (24,59 |15.47 (21,22 [ 11,49 | 4.49
A 15,48 [43,30 | 57,05 [23,30 [ 17,98 | 41,66 |17,08 42,38 |29,63 |1138
ST5TAD [15.87 | 2696 | 47,37 [Z6,9¢ 119,59 [34.04 [19,9¢ |127p [1970 |1Z470
bl AB TigI’ (2748 146,95 12748 (19,99 133,73 [19.94 11294 119.4¢ |12.94.




S -

Portuque B-B:MOMENTS DANS LES POTEAUX.

1,356 +1.50@ G+ Q 0,86G.+5SI 0,8G- SI G+ Q HI15T G0l ST
Mg (kM Moo (Kaimg| Mg (kNm) | M (knim)| M (kmm) | Mg (Knm | Mg (KNl M (K| M (kN | M (k)] M (k] M (KN
4,33 [1,4¢ [3.,04 | 106 [-25.4B/-15,98 [27.90 11,02 [-2%.00 |-18,50 |35.08 [20.62

o] -~

-0!‘3 ‘0,08 -0132; -5,06 '—35'13 ‘25"5744__3_&1761 :‘_{S_i;é "dz'!u) "30‘41' 4115—6 %012.\0

0,35 6,25 [626 [018 |-3%,11]-48,18[34,59 15,00 |-M,02 |-29,70 |41,94 [30,06

0,00 | 6,00 | 0,00 | ©00 |-33,86 [-44,30 [33,60 24,30 |-40,32|-2%16 40,52 19,16

—0,35 |-0.25 |-0,26 |-0,18 [-33,59|-15,02 34,21 (24,78 |-41,54]-36,06 | 41,00 [19,70

Qoo |, 0,00 | 000 | 0,00 [-34,90[-25,30 [34,90 25,30 |-4%,88|-3636 |41,88./30,36
2,54 (1,64 [1,85 117 -33,66 |-24,75 | 36,20 |25,85 |-40,03]-29,20 {43,785 [31.53

-4,74 1-3,52 [-3.47 [-2,52 [-29,17 [-17.70 (24,23 [{4,90 |-35.51 |- 08 [28,57[17.04

.69 (1,58 [1.49 [1.45 [-43.39(-35,42] 45,01 |36,98 |-91,89]-42,29]44,23 44,59
-0,09 [-0,85 [-067 -0,04 |-69,84/-42,83|69,76 42,77 |-83,83|-H40 | 83,70 [51:31 §

OILB 6,2.7 0121 91{0 "68'46 —413_8_6ﬂ_€8:74 !42_:_14 "82:12. 'ga-ZD 82:5-3 50}60
000 (0,00 0,00 [000 |-6710 |-41.fo |[6T.10 [44.10 |-80,52/-49.32] 80,52 [49.32
-0,48 |-0,27 [-0,21 |-0,2p |-68,74|-41,14[68,46 41,86 |- 82,53 [-50,66 [B2,12 | 50,20
0,00 | 900 | 000 |Qoo |[-€9,86/-42,80|/69 80 44,80 |-83,76 |-51.3€ 83,76 |91,36
1’85 '}1-“. LM ﬂ-Z_Z_ L ‘_é’_m__qztzj__qut}g,q 3:37 |~ 81'145- _S-D’{q 35—’07 5-2:58
-3,96 [-3,83 [-1,84 |-4.74 |-49,77|-37.72 |4L1,63 34,68 |-95,88|-46.48 (50,20 (40,70

1,58 [1,5% [1.49 145 |-56,51]-52,11 |95B,68 |53,68 |-6T,61 [-62,33 [693.9! 64,63
~-0,065 0,08 [-0,08 |-004 |-TL{3|-T11% | 11,67 [11.07 |-92, 56| -9456 | 92,48 | 92,438

o] [0 lolo [0 |-75,66 |-T5.6¢ 15,94 75,94 [-90,7¢ |-30,7€ [ I:16 [ 91,16
00 1000 | 0,00 | 000 |-T4,2b|-T4LD | T4lo |T4,L0 |-B9,04 |-83,04 |B9,04 | BI04
-9,41 [-917 |-0,20 |-020 |-T594|-75,94 | 75,66 | 75,66 |- 3116 |-91.16 [90,76 | 98,76

008 (000 [ 008 [060 |-TTA0[-T710 [ 71,40 | T716 |-34,52 |-3¢52 | 9257 [92,52

LU (470 0 1,00 |-16,53]-7653 |77 [ 17,67 |=9%,30]-91.30] 93,24 | 93,74
"5:%5 ’5'85 -2-.74 ‘1|74 —58- 8{ ‘5"‘,‘11& 55r78 511 ?)8 _71|50 ‘66;22 66;02 60]74

N
—] o o] a] wr] =] oo al el an] wlema[= [oo| | o[ ]

4,58 (458 [AA5 [ 445 [-¢8,52 [-6552 [€7.08 |B7,08 |-73,41 |-78,41 [80,71 |8 711
-009 |-0,05 |-004 |-0064 |-92, 83 |-94.83 | ALTT [FLTT |-11 4o |-1440 [ 14432 141,32
0,27 [ 0,17 [o0,2% [ 0,20 [-9414 [-91.74 | 91,44 | 9144 |-109.3¢ 10936 (09,7¢| 109,%
0,66 |000 |O00 (000 [-29,36/-83,30 8330 | 8930 |-T0746[-10T1¢ [107,16 |Iv046
-0,47 |-027 |-920 |-02 |-3%,844 |-91¢q 9014 | D916 [HL0FT¢H103,7¢ | 109.36]109.36

0,00 |000 |000 |000 |-9280[-92,80| 9L8v 92,80 [-M1,5¢ [M136 [ 111,36 11,36

172 (.78 {422 (122 -92,23 | -9483 (93,37 9337 |-Mof4 [Afo1y | 142,58 (112,58

_3,8% |-3,83 [-274 |-L74 |-¢7,80]-¢7.82 | 64,78 64,78 |-8L30 |-8230 [76,82 [7682

1,58 1.58 [1.15 11.45 |-14,92 |-12,92| 14,4 8| 74,48 |-81.29]-81,29 89,59 |89.59

-0,0§ [-0,05 [-0°4 |-0,04 |_103,33]-103,33 | 103,27 | 193,27 [-124, ou|-124,00 [423,92 [123,92

0,27 [0,27 [0 pw [-1ot46[-100U¢ [ 101,74 {104, 74 |A20,72|4%4,92 | {L2,12]122,12
6,00 (0,00 |000 |0ov  |-99.36[-99.30 | 9%.30 | 9330 |-119,46]-11906[119.16 [11946
-O,L7 |-0,27 [-0,L0 [-02D |04, 7| 01,74 10446 | 10h A6 |-124{0]128,1¢ 124,72 |124. 72
0,00 (000 [0,00 [0,00 [-9%30|-9%.3v| 99,30 | 99,30 [-1194¢ |A194¢ | 11916 149,16
170 472 f, 20 |40 |-102, 73| 10473 | 103,87 | 193,87 |-122,74-128,74 [125,18 125,18

-3, 83 |-3,83 |-2,74 |-¢,74 [-15,2]-75.22 [ 72,18 72,18 |-91.18[ 91,18 | B85 78BS, 70

A 5® 1,58 [4.45 |15 |-6230L 6T (63,88 |108,LB|-T4,57 |-127, 85| 76,87 | 130,15
-00F |05 |-0,04 [-0,04 94,43 |_115,0) | 94,07 |i14,97 |-111,96 |-138,04] 112,88 |13F 9%
0,07 [ 07 [ox | 0% [-9o7¢ |-1155 | 91,04 | 115,84 |-108,88|438,64|109,28 [439,04
0,08 0,9 |0,00 (000 |-397v-11420 89,70 |114,0 |-18T,64|-137,04| 07,64 | 137,04
-0,27 [-917 | -0 | -040 |- Q1,04 |-H15,8¢| 90,76 | {13, 5¢ |-109,18|-139,04]1°8,88 | 118,64
0,00 |0,00 | ®0D | 000 |-9Y4,f0|-44506 | 0 |50 |-142,92]-138,00 | 2,92 |138,00
(70 [T [l [ 4,22 (93,93 (114,43 [99,€7 145, 77 [-114,70 |-136,78 | {4414 139,22
3,8 [-3,83 [.2.74 [-L7y |-64,6L|-109,02 61,58 |109,98|-78,4¢ |-134,74 72,98 |126,2¢

ool —| ||| =]|~|as| 4] *| || || =oo|—{o || B e ™




Porkigue @g-C Momen'ts danf les _?oﬁeq.mx.

1396+1.508 [ g. & 0,8G+ ST 0,86 - S1 GeQr125I | G+Q-1.2S1
N M (Kam) | Mg (KNnf Mg (KNm)| M ( (KNm]| Ms(KNm]| M CKNm]| M5 (KNm) | M ((RNos) [ M (KtYom)[ Mo (K] 0 5(KNw] W ([ KR
11209 (395 2,99 (2,54 |-21,84 |-13.29 [25:99 [1644 [-2570 [A540 |31.67 |2048
2]-078 009 [-0§57 oM [-31,% [-2328 [3o40 [z3,10 [-31,53[-27,98 [3639 [27.10
3/0,64 [0.61 [047 | 044 [-29.97|-2456 [30,63 23,04 |-3590 |-26,92 [3¢.83 [27,80
41108 [-210 [-077 149 [-30,01 [-¢2,98 [29.19 A1,6L |-36,29 |-1825 34,75 |25,
flo40 [4.42 o627 [1.06 [-30,23 [-24,39 [30,37 23,21 1-36,09 -2637 [36.63 (28,36
6 /%78 1019 [857 |04y [-30,40 -¢5,12 [ 31,20 23,28 [-3639 (27,70 [37,53 |27.98 .
T1-4,09 -355 [-299 -2,54 [-¢5,99[-1601 | 20,81 (13,09 |-31,67 [-20,8 25,70 [15.10
114,99 13,86 |2,86 2,77 |-38,0f |-30,86[ 4119 [33,94 |-44.6€ [-3621 [50,38 [41.65
2[-0,21 [-043 [-o15 [-009 [-52,59 |-48,45 | 52,41 |48,35 |-6315 |-5817 |68, 85 |57, 99
310,69 10,67 [049 (048 |-59,33 |-47.33 | 5,87 | 47187 |-6443|-5669 |62,41 [57,60
41-3,37 [-168 [-1,67 |-121 [-51,26 4733 | 49,74 |45,8¢ [-62,27 [-57,12 | 58,93 |54.74

heo ST 1443 (90 [-5444 -40,05 [52,06 | 4Bo5 [-60,79 |-5602 [ 3,05 |58,22
6/10,4 (044 [oay o040 [-5,41 [-48,35|52,59 |4845 |-6L,85 -57,98 [e3.15 58,18
11-3,99 |-5,86 |-486 |-4,77 |-4,19 |-33,94[38,01 30,86 [-98,38 |-41,65 | 43,6¢ | 36,11
113,86 [3,8¢ [4,77 [2,77 [-49,8 /4586 [52,9% [48,94 |-58,91 -8, | 64,45 |59,¢5
2[-943 [-073 [_009 |-909 [-6925 |-69,27 | 6995 6945 |-83,13 | 78}J_ 82,95 |82, 95
710,61 04T [048 048 |-61,83-61,83 [68,37 68,37 |-81,24 LonZk [BL20 |82,1D
4[-1.68 [-1.68 [-1.21 v [-67,30 [-61,34 | 69,8¢ |65, 86 8113 |-8143 [78,71 [18.71
Y[, (1,97 [0,92 [14o [-€1,65|-6765 [685F (68,55 |-80,80 |-80,80 [32,69 (82,64
61044 |04 [o10 ofp [-6%15 |-6995 |69,25 (6925 [-8z,94]-82.94 | B34 (83,99
7|-586 |-3,8¢ [2,77 2,77 |-51,94 -48,94 [ 49,8¢ |45.8¢ [-65.45 [-59,65|58,9% |54,1
11386 [3,8¢ [L.77 (477 [-97,9¢ |-57.9¢] 6hou [61,04 |-65,6)[-68.65 | 74,17 74,47 |
21-913 |-04) ]-009 [-o09 [ 8335 83,35 |B3,25 83,25 |-18,05 495,05 [99,87 [ 99,87
3/0,61 0,67 [o0,48 |048 |-8163 ;3,1,;5781, 17 8247 [-97,80 |-97.80| 98,7¢ | F8.76
41-1.68 |68 |-1,21 | 1,21 |-80,89 |-80,84 | 79,36 [79,36 [97.33 | 97,33 [ 94,91 | 39,91
$11,57 491 [ 1,10 [1.10 |-8.45 [-845]82,35 [82,3¢ |-9%,18 |-9n18 | 99,38 [99.38
6lofd oy [ofv [of0 |-8329 |-83,25 [B3,35 [B3,35 |-99,86| 99, 86 |00, 06 [109.0¢
71-3.8¢ [-3,86 [-2,77 [-2,77 |- 61,02 -61,04 [57,9¢ [57,9¢ [-74.17 |-78,97 | 68,63 [68.¢3
113.8¢ | 33¢ 1,,777%%1_1_11___%_54,54,:ei(._e_ §T74  [61,79 |-T667 |- 76,41 | 82,21 182, U
2[-013 |-013 |-909 |-009 [-92,77|-9275 | 92,85 | 92,65 [-11,33 [-114,33 [V16.15 141,15
7[0,67 [0, 67 [ 048 [048 [-90,83|-9,83 [ 99,37 | 91,37 |-108,84]-108,84 [109,80 [109, B0 |
A1, 68 [-1,68 [0 |0,21 | 89,84 |-89.84| 38,3¢ [BB36 |-108,13 [-108,13 | 105,71 [105,71
L5157 [Ado (1.0 [-90,65[-90,65 | P57 [ 915% |-1o8,20 08,22 [ 110,42 [11582
6l o4 |of4 [odo [on0 |-92,65 |-92,65 [ 2,75 |9475 [-110a [A10.04 191,30 [141,34
T[-3.8¢ [-3,86 [-277 |.2,17 |-61,74 |-61.74 [€o,66 |64,66 [-B2,41 [-82,21 (76,67 |76,67
13,26 (386 2717 [2,77 [-57.5 |-95.4 58,64 [98,74 |-65,75 [-11387 [79.15 [11341
2]-0,43 [-043 [-0,09 [-009 _65,05 -163,‘35 84 75 103,85 |-102,09 124,77 101, 124,59
3067 [067 [o0dB [o4g |-81,93 10433 | 82,47 |jo4,87 |-98,16 25,08 [99.42 [12600
4]-0,68  [N68 [0 (ot |-2484 |-103,94| Bo, 56 (102,46 |-98.53 [-125,85 [96,00 122,63
S1457 14,57 [ Ado | 4,90 |-8475 |-108,95 | 82,65 | 105,05 |-97,59 |-124,92| 99,74 [$26,62
60,14 0,14 {040 |o1Q |-34,95 |-183, 87 33,07 403,95 |-10h 90 [-128,58 | 102,90 | (14,78
T[-3.8¢ [-3.86 [-271 [-271 |-58,69(-98,14 55,56 [9%,66 |-71,29 [-N341 [6575 [113.8




Lr o qye B_B: EH«W N mawx
13%650] G»Q | G.0.4251[a40-2251[0,86+51 [0,B4-51
N (el | NWeg(kn) | Ny (en) | Neu (kM) | Neu(Kn) [ Neu(XN)
1[43862 [ 9491 |[-8%1 21,17 [-8w | 213y |
2]2857 2064 | 2452 | 11,56 | 18,84 13,04 |
3] 29.32 21,52 | 2364 | 1940 [ 1754 | ty,00 |
Aggz_* 2306 | 23,06 | 23,06 16,90 (6, 90
s 29.81 | 24,88 | 19,7¢ | 24900 | 4,28 | 17,82 |
6| 26,35 19_&4___49_51_____4_9_.11 | w39 | vog |
1| 47,47 54,77 | 3406 | 38,48 | 21,92 [3-FLE
8| 2662 19,48 | 34 1,82 18,61 | —0,83
11 2573 1817 | -4212 [ 7966 [-3],B3 | 63,65 |
2] 5701 | 4477 | 49.85 | 3367 | 36,76 2328 |
3| 58.44 N 4273 | 50,66 | 34,80 | 36,79 23,57 |
41 62.33 | 4558 | 4458 | 45528 | 3109 | 32,17 |
51 58,95 4311 3518 | 5104 | 23,86 57_03
6] 52,69 | 38,55 | 3935 | 3775 | LBo8 | 24 14
71 9148 | 7055. | 64.€6 | 79.44 | 38,48 |53 56 |
8l 58.40 | 42,24 | 10593 | 48,65 | 7119 [ -24,29
11 38,54 2811 | -944¢ | 150,38 |-8263 |[A95 |
2| 85,37 | 62,42 | 8320 | a1y | 6448 | 2674 |
3| B153 63,93 | 798 | 4B. (8 | 5790 3,88 |
4] 93,25 | 6810 | 6810 | 68,10 | 47,49 | 476°
5] 8805 | 64,33 | 4908 719.58 | 3,18 | 47.40 |
6] 71944 | 57,82 | 59,33 | 5631 | 44,9 | 3939 |
1] 46,13 | to5,82 | 8352 | 128,42 | 48,61 | 8578 |
8] 90,11 | 64,94 | 187,29 | -57.33 | /40,83 | -€2 95 |
1] 51,36 | 37,44 |-166.49 | 244,37 | 144,37 | 195,63 |
2] 113,73 | 83,08 | 651 | 49,65 | 859 | $0.24
3] 117,99 | 8¢q3 | (M. 74 | 66,52 | 8114 318,44
124,16 90,62 | Jo62 | 9062 | b6LT8 | £2,78 |
51 117,21 | 8549 | 5994 | Mg | 37,9¢ Bo,64 |
6] 10553 | 77,09 | 7969 | 1449 | 56,06 | 51,72 |
7] 195,83 | 144,59 | 19,63 | 17795 | 5834 | 118,23 |
3| 111,82 87,64 | L9,57 |-1629 221,36 | -118.52
1] 64,18 | 46,78 | -25239 | 345,95 |-21137 | 28145 |
2( 142,08 | 103,73 | 152,78 | 5470 | M30) 3,27 |
3] 14708 | 107,33 | 144,89 | 6977 | iongy | 4291
41 45507 | W34 | 11304 [ N3y | 7808 18,08 |
51 146,33 |- 10677 | 6920 | 144,33 | 41,4 LY
€] 1395 | 96.5¢ |00, 15 | 92,57 | To, 19 £3%97 |
171 245,51 | 17136 | 1240 | 23002 | 6595 | 15339
] 1‘5553 110, 34 yod,5) | 188,83 | M3,27 [-185.40
56,12 | -335,28 | 449.52 | -L29,55 | 366,11
2 11o,44 [ feu,40 | 12727 | 69,93 | 139,07 | 33,29 |
T 176,08 | 128,53 | 173,75 | 8334 | &% | 50.9¢ |
71 185,98 | 135.¢6 | 135,66 | 135,6¢ | 93,38 | 9338 |
5 179,46 | 121,99 | 82,77 [ 17321 | se4e | 115,81 |
161 158.38 | 15,63 [ 120,27 | 110,99 | By 24 | 16,50
TT 29522 | 243,43 | 14509 [28117 | 73,89 | 1B LY |
185,24 | 133,04 526,94 | 260,36 § 404,13 | -21& 43




44

e ™

hetique c.c. Effocks Normaux dans 1¢s Yokeaun.

[ 135641508 G+ @ |a+@.1251|GQ+Q1205T| 0, 8arst | 0 8BG—SI.
Meo] New (k) | New (KN)[ Neu (XN) | New (KN | Ney (KN) N""(%
] 22,27 [ 16,27 0,5y 32,00 | -173 24,49
2] 5360 [3996 42,39 [ 35,93 | .08 [ 24,70
3| 53,61 39,08 [ 4%95 | 3721 2884 | 25,72
4] 47.45 | 34,82 | 34,82 | 3482 |[2551 [ 259!
5] 43,76 | 3241 [ %,24 | 33,98 | 21,96 [ 25,08
6 54,13 | 3954 | 3631 | 4177 | 24,92 | 36,30 |
71 22,32 | 1630 | 3203 | 6,57 24,49 [-1,73
{] 53,34 | 38,53 | -t403 | 9111 |-20,0] | 6157
20 120,92 | 8882 | 9847 | 79,47 | 68,78 | 47, Lo
3| 12542 | 9059 | 37,07 | 8441 | 64,22 | 50,42
4] 9766 | Tr.03 | 403 | 7403 | 47af | 47,41
5] 89:21 | 64,92 | 58,44 | 74,40 | 385 | 48,95
124,72 | 90,90 | 80,75 | 9945 | 47,83 | 63,41 ]
7] 53,39 | 3856 | 94y | -14,05 | 67,57 10,07
1] 84,59 | €092 |-48,72 [170,5¢ |[-5548 |127,5¢
2[492,04 | 138,34 147,69 | 128,99 | 90,29 | 14.71
31196.45 [ 140,45 [147,93 [ 134,97 | 29,25| 18,45
41157,82 | 13,94 [ 143,99 (113,94 | ©9.84 | €9,8y]
5] 134,70 | 97,75 | 84,09 [ 111,97 | 52,23 | 74,99
61 195,09 140,50 | 121,8¢ | 159,74 | 68,04 99,07
7] 84,61 | 60,93 | 170,57 | 48,77 | 127,55 | -55.49
1111585 [ #8383 [-99.67 | 266,23 | -103,80 | 201,06
2[ 26496 | 187,86 | 217,84 | 157.86 | 13502 85,02
261,49 [ 19431 | 215,25 [ 169,37 | 138,99 | 9L73
4] 208,97 | 150,85 | 150,85 150,85 | 92,27 | 92,2
5148048 | 130,58 | 107,64 | 153,52 | 64,54 | 402,78
6| 265,45 | 490,90 | 140,90 | 220, 220,90 | 86,46 | 136,46
71145,82 | 8330 | 266,22 ~99,62 | 161,05 |- 163,81
1114710 [105,70 [-162,67 | 374,07 [-162.57 | 284,71 |
2] 330,28 | 237,38 | 20,90 | 193,36 | 174,21 | 108,85
3 338,52 | L4347 | 276,85 | 209,51 | 167,95 | 111,85
4] 26013 | (87,76 | 18776 | 18776 14,70 | 144,170
| (5] 225,67 | 163,44 | 12975 | 197,67 | 15,63 | 10,77
€] 335,82 | 241, % | 184,29 | 2983 | 91,87 | 186,89
T 14202 | 105,67 | ¥7y,0y | -162,70 | 28469 |-162,59
{11185 [ 128,09 [-225,02 | 48130 [-220,83 | 367,85
71 399,41 | 186,90 | 34391 | 229,89 212,55 | 117,53 |
3] 4o9.5¢| 19,03 | 330,03 | 250,93 | 203,84 | 432,00 |
4] 329 | 224,67 | 224,67 | 224,67 | 13744 157.14
5] L1145 | 196,24 | 193,09 | 23934 | 87,86 | 15970 |
6| 406,18 294,70 | 234,69 | 3481 | 11976 | 214,04
| T1 11808 | 118.04 | 4BLA5 |-22547 | 367,87 | 220,86
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Portique B.B: Moments dans les Foubres. | M ¢n KNm).
1,356 41,508 | m+aq Gie«R 45T | Gua@=SY- |0 8G=SE 0,8a —3|I.
Mw Mt [Me [Mw | Mc [ Me [Mw [Me [Me [Mw [ Me [Me [Mw [ My [Me [ Mw Me
1-2 14.33 [4,99[6,¢5 3,04 3,65 [4,88123,66 |B,40 (22,34 |29,74|-9,78|-12,62 |-25,u8] 7,18 |u,0] |27,91 -13,93
2.3 (621 (3,67 [6.09]4.56(2.654.47 12,99 [2,36 [28M7 [14,06 [21,96 |-13,53 [-NA¢ 1,37 {4,018 [ Lo, 8y w7
3.4 |645]5.41(6.91 [4.73 13,93 |5.07 Lu.¢7[573 [U87 2013 [443 |a073 [12,93[238 [w,52 V9,87 -13,08
4.5 16,9 |54 [6,44 | 5,07 3,93 [4.72 o3 (4,43 [ 20,12 [20,87 | 3,73 |-u,68 [-13,08| 2,73 {19,87 | 0,52 -1293
5.6 16.99 [5:9¢ | 5,58 [4.47 | 1,87 (4,69 Lus3 (317 (2159 (22,47 | 2,57 |-3n1[-WI2[2.49 [2050(21,28 -14,50
6-7 15.98 |2,58 | 938 |4.09 | 1,85 [€.87 |-v3ui (4,85 | 24,3 | 21,59 [1,85 [-16,69|aN,50/ 1,03 [LZ,44]20,50 12,59
7-811.% 12,09 4,74 [8,66 [8.78 [3.47 [-8.8y [4.13 [30.17 [2€,¢ [13,38 |-23,23[- w9 1.19 [2947]23,71 [10,39 -1y,
" 14-2 109 [5.48 [5.79[1,25 (3,89 |4,20 |-98.25]s0,uo |51.81 |2,75 |-2,68 |-4338]-58.97 88L (50,472,053 |-, 18 |-44,
2.3 15,60 143 (5,9 |4.10| 307 |4.30 -33,50{2,38 [5330]5070(3.18 |-440e(-44.82| 0,9¢ |51,92| 5038 - 96,08«
3-4 (644 (5,78 [ 6,81 [4.69 (4.1 (4,96 3981354 [58.66(49.19(4,79 [-40.74/-41,31(1,72 (4907 [47.€9 42,3
54-5 B (6,86 (6,44 [4,9 4.9 (4,69 |-0074 4,74 [4919]50,6 [3, 59 |-39,84-2233 2,92[47,63]49,07 41,34
5-65,9114,%5 549 (430 (3,11 9,00 |-44,70%,82 51,40 53,30 (2,42 [-43,60]-4¢,08(2,39 [ 50,32|53,92 -4y, 84
6-7 (949 375 B (4.0 | 2,67 Tﬂs 43,60 [1,5¢ |53.53 [5heo| .56 |-u),67-44,88 vy | 51,23/ 50,32 -3.9|
7-8 [ 475,811 T.94 8. 43 1117 |10 [-39,00{a.4¢ [65 8 [56,0f (17,96 |-55v6]-4279-1.¢2 [€3,47] 52,41 =3
§-2 (347 (542 5,68[2,31 | 3,90 (4.4 [%1,19| 2071 [€udy |95, 81 [-12,89(-55,86]-94,93(1 9,43 [¢2,81[ 95,07 -1, v8]57,19
2-3 15,57 (4,32 [5,96]4,0¢3,29[4.30 [-559 2,0 [€C,00 6,06 [ 4,00 [-5740-5],1q 0,78 [e¥,62] 62,76 .58,
3.416,45 (5,77 16,81 (4,70 4,74 (4,96 [5)yn 7044 |€L 66| 60,80] 9,99 |-52,4-51,92/4,52 [61,87 [59,L9 -5Y,
4-5 (6,31 5 16,45149,9%]4,14 [2,70 [-52,50 30y | 60,80 [62.96[ 79y [-5),44-54.13(322 [§9.09[¢0.8] SN
5-6 15,90 [4:36 (5,49 |4.30 (3,10 4,00 |57,y0|4,0L |€Y,00 [CGon | 2,27 |-Sbon-5BTHZ.60 (62,77 |6Y,61 A
6-7 [5.49 [ 3% [ 8,02 [4.00 (2,71 5,79 |5 [2,72 |65,79|6%00 [Z,77 |-54,U|-57,L8(4.38 [63.5¢ |6L,]Z 5,94
7-8 [14,4T[15,81 | A [8.23 11,17 [ 540 [-50,771-5.63 | 360 (68,23 [13,97/-BB.49-55.23(-0,75 19,23 [€4,71] 21,95 ]-90)
-2 (3,17 15,42 (5,48 2,31 [3.90 (4,14 [w6,89]21,0) 8949 12051 |-4349 |-80,36l 47,9 (19,43 | BT, 8112977]-In,78|-8219
12-3 {5,571 4.32(5,95 | 408 [3,09 [4.30 L B094[ 1,80 (91,80 [89,0¢ |4,40 |83 l0{8L,Ly (0,38 (90,42 |87,7¢ -8458) -
3-4 1645 [5,7716,81 [4,70[4.19 14.9¢ |-51.40] 144 [61,7¢ [€9,8D | 9,04 |-52,74|-52,91(1,52 [€1,07]59.1 -54.33
4-516,8115,77/6.454.9%[4.,14 [4,70 [-16,84( 9.5 (84,30 86,76 | T.14 |-T4,%| -718:43( 3,92 82,79\ 85,17 -16,91
5-6 15,90 [4.3¢ [5,49 430 [342 [4,00 (BA0[4,47 (B9 [ 91,8 |1, 82 |-Ble|-By,58 3,00 [37,72/90.¥¢ -BL18
6-1 [5,49( 3,8 [8,0L [4.00(2,71 [5,79[-B,00[2,72 [ 9079[89,0v] 277 [-79,11[-8L28[1.38 [89,5¢]87,72 -8,
7-8(41,87/15,81 | 798 (8,23 V.17 |50 |-76.31(-5,93 [12%,30( 93,19 | 28,47 |-lty,fa| - 80,32 AL, 05]121,93| B9 (B| 22,45 |-ue 4]
=2 [3,97 [5.42 [5,648 [2.31 [3,90]4,14 [V3748 24,91 [ (oL, | 4L, 31 [-1F,09]- 93,96 | 13847 13,33 |04 9|1 57 -18,CR |-95,2)
2.3 [5,57 14,32[5,96 [4.06 (3,09 (4,30 [-9,04[1,60 [105,30/102,16] 4,60 96,755,391 o,f3 193, 91[109,36 98,0
3.9 |6,45 [5,7716,81 [4,70[4.14 [4.9 [-87.1q T.oy [99,2¢ [9¢,60[9,4¢ - 8934-88H 44 [97.€] (95,09 -99.93
4-56,81(5,77/6,45 [4,9¢[A14 [4,76]-8934] 9. 49| 9¢,60] 99,2€| 7,0V |-87,09-90931 3,52 [9509]97,6 -B8,11
5.6 15,90 4,5 |5,49 [4,30 [342 [4,08 [-9T0[4,62 [184,10|105,30(4,6L |9y 10)- 98,08 3,40 [ten82]10},92 -95.3
-7 [5,49(3,81 | 8,8 [4,08 2,71 [5,79]-94M| 272 {10339 Iod 101 2,31 |-92,511-95,38] 1,38 |Isléd| f00,8 -4y
7-8 [10A7 45,8 | 144 | 8.3 (1117 [5.40 |-89,87-9,8) Jusifo 106,33 32,17 |134,94- 93,3 940,95 |73 12, 81) 16,851 -133
-2 |347 [5.42/5.68 (1,31 [3,90 |4.94 [y49|53,01 fe 8¢ 139,1) (1519 |-9y,5¢[135.23[L,v3 \or $)[138,3)]-16,78]- 95,
2-3 15,57 14,32 5,90 4.86 [3.69 [4,30 |-9%6d 2,00 o5 [1o2,[4, Lo [-965]-959y 0,58 NNe372[1ohyé -n,%
3-4 1645 [5.77 16,8 |40 [4,1414,9¢]-8100(6,8y [99.46]6,90] 9,6y |- B954-8B8| o, 92 197.87]94.8 9.9
4-516,81 5,77 6.45]4,9¢|419 [4,70]-3934(9.9y | 9¢,66[99,%4) T,0v|-81,24-90,93|3,52 194,09 97,8] -88,1
5-6[5.90(4,36 | 5,49 [4.30 | 3,10 [4,0b [~9650] 4,10 Jiol, 7o (o5 40 2,01 |-9y,34-97,88Z,80 [10l,yrife3, 72 95,9
6-7 [5:49 13,9 (802 [4,00 [2,71 [5,79]-99.70{ 2,72 |104.49{102, 70| 2,72 [-§2,91|-95: 811,38 }1062%| 161,42 95,94
1-8[141a1)15.81 (109 [8.23 [1427 | 5,10 [90,47(-1.93 [141,90] 106,97 30,27 L134,To|- 94,08 | 4,05 |139,53|103, #1|24,15 -‘m,o]][
~ 4
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Pocti que .3

_4/—

. E..Hw\': Aranechants Sang\eg 'Bou.\'(cs.

1.3« +1,500

4 +Q+S1] G9+G-51 | 0,8G+ 53 | O0,8a-5T.
Wovid Twv(km| Talamfl Tww) Te(xw) | Tow (xw) Tatxn)] Tw (kn) T e (%) | Tow (kn) Te (xw)|
-2 {1302 |-14,56]-5,21 [-25.98]24.23 [3,96 |-B,6 [-2373 [21,34 |6 3
2-3 113,09 [-13,93 [-5%  |-22,64 |22.10 | 1,60 -4.28 [-1%31 [19.3¢ [ 4,33
3-4 115,40 |-45,71 [1.25 [-21,58 [ 24,35 |-9,48 |-1,77 [-18,50 [18,33 | %60
-5 [15.01 |.15,40] 1,48 [.29,35 [21.58 [-9.25 | 1.¢6 |-18,33 [ 48,50 | 4,77
3-6 114,47 [13,78 |-482 [-21,93 [23,22 [1,71 |-4.20 -1%23 (1944 | 4,41
€-7192,57 [-1550]-2,40 [-23,00 [ 20,86 | 0,2 |-4,B4 | 419,93 18,92 [3,33
7-8134.97 [-2662 [ B€8 [-34,20[38,12 [-4,7¢ [1.98 |-28,¢1]3%.42 583 |
1-2112,75 [ 1,78 [-26,73[-46,79 | 45,11 | 25,25 |-29,77 |-43,3¢ 42,33 [1870
2-3 113,66 [ 13,88 [-22,23[-42,29(42,13 | 22,07 |-25,47]-3%05 38,9y (25,31
3-9115,21 |-15,46 [-16,26|-58,60 (38,492 16,08 |-19,81-39,99] 34,87 | 19,69
4-5 115,46 (45,21 [-16,08[-38,42] 38,60 | 16,26 |-19.69 |-34.87]34,99 |19, 81
3-€113,93 [-13,60 [-22,03[-42,09 42,33 [ 22,.27(-25,25]-38,91[ 39.08 | 25,44
€7 112,04 | -14,8b |-22.40[-42,46] 41,60 [ £0,94|-25,23 |-38,8¢]3847 | 24.5¢
1-8134,92 [-30,74 [-11.06 [-58,75 61,04 [ 13,29 [-2Z,10 |-48,5¢ 49,9y 123,48
-2 112,48 [-%,71 [-41.8 [-61,87 60,49 | 4043 |-49.81 |~58,4415), 49 43,86 |
23 (13,64 [-13,89]-36,63]-90,69[ 50,57 | 30,45 [-33, 81]-47,45147,32 133,69
34 (15,21 [-15,46 [-23.39 [-45,73 [45.55 [ 23,21 |-2694]-42,12 | 42,08 |26 A7
4-5 115,46 [95,21 [-23.20 [-45,55 145,73 (2339 |-2¢,82 |-42,00 | 4212 16,9y
=6 113,92 |-13,62 [-30,43(-5649[506.71 [30,45 [-33,68[-40.31 47,46 | 33, 83
L 12,81 [-14,73 [-30,¢3[-50,¢9[ 49,33 [29,27 [-33,48 |-47,12 46,48 32,84
1-8134,97 |-31.71 [ -24,09|-73,85 [ 16,24 [ 28,45 [-3),97|-63,64[€5,13 | 33,66
1-2 (12,82 [-W,71 [-58,74[-T8.77]77,39 [ 57,33 |-C4.71|-15.39 174,59 | 69,78
7--3 '5&‘,‘“ "13.%9 -‘17-5-7 -“7|63 67,49 47!59 "5-0176 "‘4-59 (‘hlG 50.&3
3-4115,21 [A546[-31,80[-601% [59,96 [37,€2 |-47,3% -96,53 15641 | 41.43
h-5 115,46 [-15.21 [-37,¢2[-59,9% [ 60,74 | 37,80 |-41.23 |-56,41 ] 54,53 147,35
(V15-€113,92 |-13,62[-47,37]-67,43 [€7,65 47,59 |-56,62 |-€9.25 [€4.90 |50,77
&7 142, 81" [- 4,73 |- 47,31 [-€7,37[€6,61 [45,95 [-56,16 |-63,8b 64,16 | 49,52
7'8 34197 'M111 ""\2:39‘%0115 35:01 qglgg "5-‘1107 -3515'4 8&163 55-156
1-2 112,82 |-19,7f |-70,03]- 9809 88,71 [€B.45 |-73,63 |-8¢ .66 85,11 | 12,08
2.3 [Mgu [-13,89]-56,42|-76.48[ 738 |5C.24 |-59,67 -13,2¢ | 7344 59,98
3-Y IN5. 20 [-15,46[-45:30[-67.66[€7.48 (45,14 [-uB.87]-64,05 [€3,93 | 43,7%
4-5 115,46 [-15,21 [-45.14 |-67.498]67,¢4 (4532 |-48,75]-€3,93 |€4,05 |<8.87
-6 113,92 [-1342 |-5€,22(-16.23 | 76,50 [56,44 |-59.47]-73.90 | 13,25 [ 5 3,62
-7 12,84 [-14,73 |-56,02 |-T€.08 (74,22 549,66 |[-58.87]-72, 51| 71,87 [53.23
1-81%9,97 | -371 [-54,39 |-102,67|104,43]56,67 |-£5,39|-91,8¢] 93,35 66,88
1.2 (12,82 |-14,71 |-69.18]-89,2y[8),84 67,80 |[-72, 18 |- B5, 89| By, 86 (74,23
2.3 143,64 [-13,89-565¢ |-74¢€2 [76.99 | 56,38 |-59.75|-73,38]73.2% 59,62 |
3"# &Sl“ ‘151"16 -qQ,oq -71.33 .”plb 43185 ..5'2,5") -‘7-77 ‘7:‘5_ S'Z.pq]
L-5115.46 [-/5,29 [-48,86 -T2 | 71,38 (4904 |-52,47]-67.65 [67.7] [52.59
~6 113,92 [-15€2 |-56,3¢[-76,42 (74,64 (56,58 [-59,61[-73,24[73,39 [§9,1¢
67 110,89 | -4 ,73-5¢6,449[-7650 |15.4y [§509 [-59,29]-72,93 [12,£9 [58.65
1-31 4,97 -30.71 [-53,46[-1of . 22| 105,58 55,82 | -64.54-91.01 | 92,55 | €6,03
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Lrtique c.c. E§portsdranchants dansles Sures.

K 3 150Q _‘340.4- 51 4+Q._ 951 4,86+ 51 0.8G - 51
w (kM) [ Te Ckw)[Tw (KN) | Te CkN) | Tw CKN) [Te (KN) [ Tw (XN) TTe (%) [T (x0) [T (x00).

-2 122,27 [-28,25 (316 [-33.75 [29.38 [-7.53 [-1,73 |-21.55 |24.49 |-1,33
2.3 [25,37 |-2549 |8.10 |-18,82(28.94 [-7,98 [2,53 [-B.29 23,37 |-3,45
3-4 [28,35 [-U0.93 [11.82 [-29.27 |29.51 [-m55 (5,55 [-2320 (2327 |-5,44
4-5 (1952|1945 | 5,55 [-1298 [23.27 [-526 (2,32 |-1973 (20,64 |-, 0]
5-6 | 4.8 |-25,91 | 1,57 [-1934 [28,41 [-850 |23 [-23.69 23,87 |-275
-] (28,20 [-3231 (151 [-29471 (33,73 |-349 (133  [-2449 (2755 | 1,73
-2 13407 |-3603 |-845 [-5632 (52,97 [49 [-18,34 |-45.05 | 43,08 | 74,37

| [23133,09 [ 3481 |76 | 4983 [ 49,46 | 139 1235 |-39.07 1388 |1z 15
Ji-'i A8 M |-3641 | 5,520 [-4807 [49%06 |-4.47 [-6.68 |-36,43 36,86 | 7,14
U14-5 [ 13,60 [-12,93 [ 1,80 [-34.26 [31,7¢ [92,28 [-14,53 -18,7514901 | 14,79
| [5-6[32.53 [-3.56 [<2.29 | 50,36 | 48,93 [G86 |-1056 |-3327 |38 661,95
6-7 13603 [-Mo] [-4:96 [-52,97| 56,52 [ B,u5 16,57 | 43,48 [45,05 | 18,34
U AL [-35,86 2516 |-73,24 [ 69,94 | 21,86 <3511 |- 64,81 (59.99 | 33,28
) 12-3 (33,26 [-33,95 [-15,98 | -64,06 [ 63,64 [15.5¢ |-26,57 |-53.28 |53,05 | 2634
3-4 13719 |-31.52 [-1,12 [-60,74] 60,44 |6,92 [-19.08 (49,02 [48.38 | 18,64
[ [[4-5 {13,684 |-12,88 |-23,83 |-43,19 | 43,83 |24,37 [-2659]-40,81 41,07 | 26,85
|5-6132,60 |-34.49 [-1644 |-64.51| €318 [45 41 [-2679 |-53.45 | 52.88 | 26,17
6-1135.87 |-31.22 [-21.85 |-69,92| 73,25 [25,98 | 33,07 | 59,98 |€1.83 | 35,12
P23 [ -35,8¢ |-38,67 |-B&T5 | B345 [35:37 [-48,€2]-7533 |73.50 | 4679
ZLE-3]3316 |-33.85 |-27.7¢ |39, 84|75, 42 | 2754 [-38,35 [-€S.06| € 4,83 | 38,12
j -4 137,19 |-37,52 |17.2% [-70,76 | 70,46 [ 16,94 |-293a|-5%04 [ 58,40 | 28,66
V{4-5 113,64 |-12,88]-33,85 |-53,31 (53,85 [34.39 [-36.67 [-5433 [51,09 | 3687
* 6 (32,60 |34,49)-28,22(-76,29(74,9¢ [ 26,89 [-38.52 |- 65,23 |€4.66 |37, 95
6-1 195,87 [-31,22 |-35,3¢ [-83,43[ 86,76 [38,69 [-4678 [-73,49]75,3y | 4843
1.2 (312 |-35,86 [-48,82|-96 % | 93,60 [ 4552 |-58,77 |-85.48 [83,65 |56, %
{23 [ 93,26 [-33,85]-85,70 |.83,73(83,5¢ (35,28 |- 4¢,29|-73,00 | 12,77 | 4& 06
'Z“ 9719 |-31,52]- 239917051 | 77,21 [23.69 [-36.05 |-€5.79|65.15 |35, 41
45 [13.64 |-12,88 [-40,60 [-€0,06 [ 60,60 [41.14 |-43,36 |-51.58 | 57,89 | 43.62
5-€ 131,60 | -34,49]-3616 [-24,23| 82,90 24,83 [-4646 [-7397 [7260 | 45,89
61 |95,87 [-M.22 [-45.510 [- 93,58 96,91 | 48,84 [-56,93 |-B3.64] 85,49 | 55,78
LU N.25 [-35,8¢ (4831 [-9639 | 93,09 [4500 [-53,26 [-84,97 | 85,14 | 5¢, 43
1.3 193,26 |-33,85 [-36,04 [-84,42 (83,70 [%5,60 [-9663 [-13,34 1304 | 46 40
15.4 3149 =305 [-1539 [1891 78,61 [25,09 |-37.45 [-€7.19 [6¢,55 | 3¢ 81
A5 141,64 | 1088 |-ut00 |-6446] 62,00 [u25y [-947¢ [-58,98 [5924 | 4542
5-C 132,60 [-34y49[-3650 [-Bu5) | 8324 [35,17 [-q6,80(-13,50 | 12,99 | 46,23
61 135,87 [ -M2T]-45.00 [-93,67 [ 96 4o [a3,33 [-56,42 [-8313 [ 849,98 | 58,27
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Partiques 728 « Moments dawg leq YoReaux (M ea KNm).
'L}i.s‘ieds‘oa G+ Q 0,8G+5I |0.8G -91 |G+B+1251 |Gg+Q -1{,25I
’_E Msup [ Mng [Moup [ Ming [Msap [Mind [Msap [Mind [Msup [Ming |Msup [Ming.

35,89 (21,58 126,21 [-T5.58 [-10.63 [-7.&45 [47.17 [- 26,57 :‘ﬁ ~4.82 160.89 35,9
b[BL11,78 [- 6,65 |- B.60 -4, 80 [-46,09]-35.74 | 34,11 |29 B6 |-56,12 |-44.16 39,52 |34.56

15,53 [-9,83 |-1534 |-1.96_|-41,00 |-26.45125,20 |17, 15 |-51.06|-33,62 [28.38 [19.4Z
: 74,32 [23,39(17,56 (16,89 |-36.43]-28,24 [51.97 |48 96 |-5908 |-2943 | 74.20 63,21
4

-7.51 [-7.49 |-5,42 |-5,41 |-18.02|-64.52|71,38 |57.88 |-95.06 |-18,85]|84.22 [£8.03
-1,08 [-10,71 [-800 [-7,73 |-61.70]-59,44 |51.90 (47,66 |-76.16 |-63.41 |60.46 [47. 95
2439 [23,%9[16,89 16,89 |-52.14 |-45.04|72,86|65.76 |-58,41 |-49.5{ [91.8) | 83,37
-7.49(-749(-5.41 |-5. 41 |-96,€2]-96,62 [89.98 | 89.98]-117.37]-112,37]166.55 [106,5
-13,74 |-13.74 [-9.971-9.97[-78,671-75.87165.73 [ 62,93 |-%,61 1-93,25 76,67 73,34
13,39 (73.39 (46,29 (16,89 |-64,74 | 58,24 | 85.46 | 76,96 |-13,23 |- 63,3 [107,01 |96, 81
=149 |-749 [-5.41 [-5,41 |-110.52 |-415,52] 108,88 [ 108,09 D |-140,05 [-140,05 [ 129,23 [129,23
-43,74 {-13,74 (- 997 |- 9.97 |-96,71 |-86,5] [B3,83 | 73,63 |-118,33[-106,09|98,39 (86,15
23,39(23,39 (16,89 16,89 | -68.44(-68.44 | 8916 [89.46 [-77,67 [-77,.67 |1, 45 (1,45
T4 1749 [-541 |-5.4f |-11842|-128,12(124,48|121,48|-155,47 [-155.47]444,35 [ 144,35
""13;]‘ "13174 'Q'97 -—9)97 -—10’,2‘? '10152 88.33 88'33 '123113“"23{{3 103)79 ,03;79
23,39 [73.39 [16,89 [16,89 [-57.34 [-104.94[ 78,06 |125.6¢ |-64,35[-121,47]98.13 (155,25
=149 [-149 |-5.491 |-5.41 [-105,32(-141.92( 96,68 1134, 88 [-115.41]|-171,25 |1%.,59 [160.43
-13,741-13,79 [-9.97 [-9.97 [-85,37]-129.77172.43 [ 116,83 [-904.¢5[-157.93] 84,71 [137.9
2339 12,68 [ 17,90 (9,20 [-17.70|-11.73 [ 42,50 23,67 [-19.02 |-12,04 | 53,12 {36, 4y
.79 113,73 110,37 [9.98 [-42,27]-33,62[55.73 [ 46,58 [-48,43 [-38,04 [69.47 [58.10
13,75 113,75 19,98 [9.98 [-57.32(-50.42]70.18 | 65.58 |-66,78|-60.70 | 86,74 80,66 |
13,75 113,75 [ 998 [9.98 [-67,32 [-67.32{80,28 [ 80.28|-18,58(-78,58/98.54 [98,5 %
J5 143,75 1298 | 9.93 [-75.62[-15.62 [ 89,58 [88,5¢ [-B8,58 |-88:58 [108,58 |108,50
13,75 113,75 1998 | 9.98 |-6412 [113.72] 77,08 [126,68]-74.74 [-134,26 | 94,70 [154,22

ﬁ

> [>> il | ool slel n o> o[> [N

Poartique

rof LN

'rfurt(, Jye 8

PortC1u¢s 748 : Moment8 dansgtles foulres (M en KNm).

1,35G+1,508] & + Q G+ Q@ + ST G+Q_51 | 0,8G. 951 0.85Gg - s1 ‘
Mw [ Mg [Me¢ [Mw [Me [ Mo [Mw [Me [Me [Mw [Me [ Me [Mw [ Mg [Me [Mw [Mg [Me

AR 135,89]72.43-74,68- 26,21 [52,40 54,54 2,69 | 78.50(-T1,34 [-55.17 [4 6,3 [-33.74] 10,63 |39,00]-58.82 [-4T47 [26,80]-21,2]] -
BC |-61,91]28.420-15,531-45.91 20,41 1,44 |- 20,64] 15,51 |- 44.44]-69.24|125, 51| 21,76 |-8,72 [6,76 |-41.00|-55,5216,56|25,

[ AB [-45.89] 76.38 |-62,H1-33,13 74,39 |-45,42] 31,07 |63.89]-90,61]-97,33] 44.89]-0,22 | 43,88 | 37, 24|76, 06(-84,52[18.24 [17,34 |-
BC 4874 34,59-20,9]-35,19 24.49(-15.09] 27,24 [19:19]~ 9399-97.59( 32, 79[ 63,81 | 40,82 | 3,12 |-88.16(-83,94 19,72 (69,6

AD 145387604 -62,89]-33, 79] 514,44 |-45,41]67.31] 72,14 |- 110, |13y, 89 36,04 [19,49] 80,37 | 45,64} 92,7¢[-12),9 944 |37.84
BC 47934, Tol- 4,43 |- 34,59 (2459 |-15.47[55,01 [10,09 |-1397[126.193907 [103,13 ] 68,38]-3.01 |-12Bod-110.82]25,99 1094

AB [-4680 [ T6,04 |-62,89]-33,79] 54,19 |-45.41196,71 | 76,29 49,71 |-164.2437, 04 | 40,89109,77{49,64|-Hy.16|-159,23{5.44 [5B.
BC [-47,9 370 |- 143 ]-3459]24.59 [454T | B4, 61 19, 2T |-19547] 453,79 49,89 [114.23] 97,98[ 649 [13949-WeMdhe, 919 L0.2

A D [-4680(76, 04 F£1,89-33,79]54.14 [-45,0[14.61 [ 77,04 1w, 9n|-17929 39,99 | 50,09|124,67] 5054 [2736[-1¢¢,13| 4,54 | T4, €4
B L9791 3701 21,431 3,59 2459 F15,47 102,911 5, 49 [191,07|-172,09 43,69 16043 | 116,28 [-7, 61 |185,0Y-159,72] 50,59 166 4

AD [at, 80760y 62,89} %79( 54,14 [-45, WML, ] Bo.2y[-139,80-180.29 28,04 | 4899125, 77| 53, 64|-122.24-167,23].49 |66.5%

(BC [-41.91[3470 |- 4.931-34,09129,59 1-15,47175,81 | 2,89 H139.17)-144,93 46,29 58,23 {09, 18-1.41 _183794131,62]33,19 16,24
AB L2331 [61.45]-8333]-11b]-4 L6 |17, /0] 13,60 (41,64 |-47.20[-47.10[4 1,64[43,8 | 17,7 (29,93 [-%.v8)-4248]29,03 [47.72

o= oo T ][] on

AB 6.1 52, 9U-26 3][-19.57 | 34,0 [ 1057 |4 1M 4,08 |-B6,23 |-8429(34.93 | «HA]| 54 60[19,76 1940|7964 19.70 [ 54,00
AB [-27.51152,66 [ 27,59119,9¢ 5372 [19:9¢83.94 33,72 |-123.86{ -1 134 33,12 | 83,94 90,96 |19.46 |16, 34116 31946190,

AB 2515260 F17,5119.96[ 33,77 11996 [#12.74( 33,72 [-152.64-152.64 33,72 110,74 | 119, T6] 19,46 |5 64114564119 46 [119,76)

AD 127,51 52,6001 1411-19. %] 53,72 [-19.96}2.74 [ 33,12 [\T5, Bel15. 86312 [960y [M2,9¢] 19t |-e8.94-168,81 19,46 |\ 2K

AD 451 526 [i.g 1199613372 [-19,96 1307 [33,74 [-172,66]-1766 [3372 [132,7¢]139,76] 1 %w¢ [H65,64]- 16usuft9, 46 {139
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kiqQues 7 4 & . EQforts branchanks dans les bules.
3a+ 150Q] G +QaSL| G40 & ST 0.8G -3 0,8¢ - 5z,

ravéd Y (ol T (k[ T (k)] e (k) [ Tw (kN)] T (K| Towe CRW] g CKN] | Tams U] T X

AB

. 82,40 [-96,92/5248 [-78.78 | 68,18 [-61,78] 33,95 |-57,34 [49.95 [-4),3y
C

6,83 [ -5223] 42,11 [~51,54 16951 [-2474 (25,71 1-39,98] 52,51 [-1348

Ad [ 84,32 [-90,69 [ 41,68 [-84,68] B0.08 [-46,28 (18,44 [-99.36 [ 54,54 |-20,96 |
70,21 [-55,75 | 1°7,09[-73, B85 ] 84,29 [-6,69 [-2,54 [-58,28[&4,€9] 8,91

(Bc
B [ 84,50 [-9052 [ 3191 [-94,46] 90,11 [-36,26] 8,32 [-6919]6¢52 [-10,9
(Bc [69,86 [-56,69 [ 0,84 |- 96,10 [ 160,64 | 310 |-18,66 |-19.44] BS54 | 24,76

AR [ 84.90 [-90,52[ 23,01 [-103,34] 99,01 [-2736 [-058 [-7309[75,47 -2 0
S Te7 5] ! 2

-5609]-8,8¢ [-99.86]109,74 | 18,80 [-23,36[-84,% | 90,24 | 34,4<
_';L ’6‘2'50 - 90,521 18,01 [ -108,3¢[ fo4,01 |-20,36|-558 |- B3,09 | 80,42 | 2,91
3

Portique:7.

d B d A2 RN O
»

-54,74[-2446 [-114,00] 125,04 [ 35,10 |-43,66] - IB.€4| 19,54 | 56,56
:% ?}582 -90,52 | 18,71 |-107,6€| 103,31 [ -23,0€{-4,88 [-82,39[797Z [ 221
c

< -56,09 [-21,96 [-112,90] 112,84 [31,90 | -41,461-37,24]103,34 [ 475€
A 2]

Z58,07] 3012 |-533L] 53,52 |- 34| 20,5] | -4i.5] [G4hs) 1-20,3]
AB | 71,44

5144 (13,92 |-60,72 [ 60,72 93,97 | 0,8 [-47,6¢ | 47.€Z |-9,8Z
A% 51,44

51449 0BL [-73.82]73,32 [0.82 [-11,28]-60,72|€0,72 [12.23
A8 | 71,44

-50,494 [-9.28 [-83,92]| BLN [9.L8 [-2238 |-70,82 (70,82 [2438

Portique:8

AD

1,44

59,44

_171 58

-92,02

92,02

11,38

= 501'48 '78!92

78,92 [30,4B

) (] IS

k]

51,44

- 51,44

- 95,91

90,9

16,18

-2938]-717, 82

77,82 12938

Retiques 748 ES$forts

1.3aMa| o +Q G+Q+1,25L [G+a 1,251 | 0,84 +SL |6, 84-5I.
Ney (M) | Ney(ku) | Neg (kW) | Neuo(KNT| Ney (KN) | Ney (XKN).
Al 8240 | 60.18 |69.58 | 5059 49,95 | 33.9%4
Bii13, 75 126,89 [133.37 [120,47 [93.85 |83, 05
cl'% 3844 22,06 | 54,22 13,18 39,98
1A 16612 121,06 [ 353,76 | 3842 | 106,50 | 56.10
j& 334,65 | 743,06 [ 266,82 | 219,36 | f19,50 [ 139 J0
c[187.9¢ | 78,38 | 21,98 134,78 1 4,29 98,27
CTal 251,20 [ 182,00 | 244,23 | 119,91 | 168,50 | 64,92
,,_Lra 595,41 | 35992 | 4°L48 | 31p,76 | 271,02 | 190,42
c[ 184,05 | 118,88 16,88 | 22088 [-8,89 | 16l 19
~l-|A] 33561 [ 243, 04 | 350,77 | 135,25 | 743,94 | 69,34
- jb 694,49 [ 474,86 ] 5u8 5847y | 236335 | 29014
> [Vl 7201y 1159.38 [-13,78 | 532,54 |-143,35 |[245,2
oAl 420,07 [303,99 | 463,35 | 144,63 324,30 |5877
v-»z\b 815,06 | 590,46 [ 76,23 | 478,62 | 465,97 1279,57
po (M IeT 27,23 1199.88 [-62,80 [462,56 [-9341 [244,6
ST 1Al 50452 [364.97 [575,09 [154,85 404,09 | 53,89
nj& 976,18 | 706,26 | B54,22 [ 558,30 | 567,99 | 320,49
el 3%2.33] 240,38]-109,16(583,94 [-140,67] 441,9
©l6lAl 5837 [ 4479 [55451 30,07 | 4162 | 20,42
s [F]A 109,87 | 8o, 14 120,91 | 3931 89.15 | 21.25
ol4lal 1604 117,43 [297.95 |-23,09 [196,57 [-37,63
J3[A[ 212,68 454,75 129521 | 14,23 | 220.80 |-13.40
CI2[Al 26412 [ 19207 | 298.23 [-14.09 [299.72 [-43,88
E_ Al 315,56 | 22939 | -4109 | 49987 | -73,26 | 37754

MermauwX dans Les Robeaw .




FERAILLAGE DES POUTRES
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FERA\WLAGE.DES PouTRES:

Lcs Joudre4 B2 Calcu) ant zn ?lex(,on Almple . I ne fera Lenw

r\'c que des moments e\' 4 ¢ t—g-g'df‘t‘S Aran chants Aol Whanl
Celeg . On ne Pail Crak daond \2scalcs d es Lulyes
des e;fom NOr M awl . Lm B 2L 43 9HMELRY)

Ow caltmle \€s Koulres £Zoust deux BolliUYakons -
9- Rbak Lmike olBwme. .(E.L_.U)
f.: 085 %ce . %85x25 _ qya0MP
" Jb 1:50

. 1 L A% 343 mpa
e G

Y- Etar Auidentel ([ Sel&ma).

N 089 feig | 05425 _ 48,48 Mpa.

Ty 1,15

G.S: ‘g! - 469 - 404q MPGL
Js 1

- Etak Limcte de servvce: (ELS). : Sow Veroficakie

c"le Uetal Q.»lmi\‘t da Qow;\prt&&ton Aw betay . Jde d'—{orMQ&cq-
eb Jdowerkure Jdeg %c&&u—cs. ’

Re tomman dakions < u APA &1: (A 4.232).

Les Baudres Augper Cant de m\b\cs c’«ujts Verkicales e Salicltees

m uL-xcnu} par \eg go ru.s ElAmiQue Am\re“\r aVNYr o e axwio.*qu
Wwi§ ANel wuwn g Au.\hn o -"n'cwta e.%a\c Qs Wy VA
\'\'h( J¢ <l des Wi

wWires 1"" ewie S AT el Cmm?ortcr der armakur < é\‘hm\'ts
L‘“{'-fuvre& ol \hgu\c.u.ruL Cemm 2 W du que  Bur \a &, %w:g . (tane ).
1 = Zh Ny _.Sh 5" P’I ‘{

KMaa | Re b §, 6oom). [T ‘

t<mn(1‘oa 15em). _'T— .__.]1

t'<120. ; £ ) , ,

g £ Mm{ﬁ.,udﬁ&-]- RIG A'> Max (A4 ; A% ; 3emt). p

$ ¢ % P Ay Max (A ; AY. 3em?). | he .

b 200 Ky 6 A
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Qﬂ.a S At  ae F_Z



Methode de Feralloge:

.
1~ il wll/
). ‘_ d

A
T & -
Asec \a relation Wneatre entre Wawer Jdrleddwn.
&s: t‘b( _&,--1). (‘/) =p dl: £y
&\o-!-&;
en Fleraan fim ple ey € 3/
& > Eq = g" : Eg - 2.15° MPa _?enhl’q.
3 Es .
SaF awec g,: 3,52 I
7,5
“Q."‘ 5.) &5 a Jo0 (Js
5,5- Es +* %"-/rs TODn-.- g‘
2D\l-r 1‘3&f-&:tr ‘*"-nt 3, %1':' 4aoMPa.
CBAU L Y= )5 K- 805 = 0 #68
’ 865 + Yoo
sar My - 0,8d)(4-04d1) 0,392 .
. Eter mu.\'.ﬂ@_vg_\ch (_56(8%()_ ) =1
Kg= I . 063 st Mg:084d)[4-9,44e) = 0,379
y Twv + 4o
Dovm‘q; %
Mua; b, d ; foci Oy, My
On c..lu.’t L M=

’r ,\a.

e 30 AL Azo  A: 025 (1 V2w )= Wk AcuB =

A_: M\-l 2 .
(1-0,44).d. Ug




s3C A > My = A o
M- M1 4“'\42-
A.’:- My _ ML
(«-¢)oe
Aw MU LA
(1-0440)d U

Or‘}}an( ?fmmq e

Bodrer: o o dim ; Cloms B Mi; Tslupy; Mg M (um).
W M

i ibt.bdz ‘

JE Y A #5 7 ;E_ih-cr PI]

e -
ﬁa. 1.0, 44d. AN My _ Mg :
VS(C{.—C') IJ
£ Az A's Me |
. i BLd Oy |
[Fen)
]E}oiﬂ ljﬂxofﬂl : :
€2 [ea35(5 -V Trer gy
U= 348 Swgen | PR LR
k Ao 28] (_,"“‘“ _.\
pd O | B -L AP




Lorti g es T2 8

Yeraal a.a.gji s ap

pursg -

BtabLu. (SP

Mafwp | AL ) M sup »ﬁ,gu"d‘““‘ (sP2).

r B TAsp | Ming] A As [ s TAs 14
A “189 ‘,0([5 0,65 55 AL L] e lgt; Al “92(5‘&') A oot
6 431 0:65510,9781257 |3 11 | 9,051 ] 0,065] 0, 74| e Aadop(®nl AL (e
18 |74,68 [0.090 |o 18[257 [35.63[cian0 [omi2] o5 065 | 3Td
,ﬂ_ﬂ?i_"ﬁﬁ 549 ;“7"’ °°é&7¢)&i’ang 45—51“" 4,62
C 115,63 (0,519 |8,52 1 m“’ [6,008 [6,000 | 4,000 o‘:’D 3Ty .12 |5,75
A %24 1299 4.(6 7c 7, uy| 0,049 [0,052 [©979 [ 2,77 ;T'H 4,62

) olgls 001 1 T]q
jb 45,89 | 0,055 0,071 2,972 |3,31 :;7835 5,590 0'11”9 232? 2525; 3714 :"272*
9 |o 1 [43,88 [ asup [0,052 [0, 23 | 3T4<2T1Z [6,8
91 \oT§ OJO?a 0961 4'59 91‘)’9 6,090 d:_MB o?;ﬁ% -iﬂz-'-'-__'Jqu - 4|£_
(€ 20,95 {0,525 | 8632 | 0,971, ? [4o82 2538 |oous| 0,391 254 | 3714 6,8
A ) 0;987 M}S 23922 _;’98_6 O("'Mj 595-5_ 50:‘ 33T|q 4;62_
46,80 064 (0,08 : Tiy+2TI2
e s i 5,971| 3,38 489 odly _0.116634:‘?56: ;39 27 tj\'.8:;.8;~
B[ 6289|075 4798 |a %1 |4.59 jh e 0,09 °. 962 AR
| ' 11914 |od52 10,9 | 9T VATIEL 5
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